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Introduction

This is a still provisional guide to parmelioidhens occurring in northern Thailand, which will tested in
the field during an excursion on the occasion @& #h Congress of the International Association of
Lichenology. A second version is planned for Ma26i12.

Parmeliaceae, the largest foliose lichen familgusently estimated to include more than 1000 iggda 60

or more genera. These numbers are even great28{0. species in 85 or more genera) when the broader
concept of the family as outlined by CRESPO e{(2001) is followed, including fruticose genera suach
Usnea A catalogue of the lichens of Thailand listingt&pecies (WOLSELEY et al. 2002) was based on all
published studies (HOMCHANTARA 1999, 2002; SATO1962AINIO 1909, 1921; WOLSELEY &
AGUIRRE-HUDSON 1991, 1997 a, b) and includes 132nadioid species in 23 genera.

The current key is based on a study of specimens (n the BM and partly in CMU and RAMK) collected
from the northern provinces of Thailand by Wolselgguirre-Hudson and James and those collectedras p
of a study into the use of lichens as environmentitators (SAIPUNKAEW et al. 2005, 2007), plusrso
important papers such as that of POOPRANG et 8B9)lL We have also included some foliose ‘cetrdrioi
species such aSetreliopsis Cetrelia, andNephromopsigthe latter 2 still under study), which brings the
number of infrageneric taxa to 99.

Approximately 500 specimens of Parmeliaceae mdnolyn corticolous habitats in northern Thailand were
examined in terms of their morphological and chamaharacters. The majority of these were colletted
W. Saipunkaew in 1998 (SAIPUNKAEW 2000) especidilpm Chiang Mai Province, and by P.A.
Wolseley, M.B. Aguirre-Hudson and others from Clgidiai Province between 1990 and 1994, during a
Leverhulme research project on lichens as indisatir environmental health in northern Thailand
(WOLSELEY 1991, WOLSELEY et al. 1994, WOLSELEY & ABRRE-HUDSON 1997a, b). Additional
collections from provinces in northern Thailand sémvestigated during the project, including théreen
TNS and RAMK, the latter having a checklist of dpens from Thailand without location (Lichen
Research Unit 2006). Specimens are housed in BMUGvd BKF. Morphology and anatomy were
investigated using light microscopy. Spores andnpgonidia were examined and measured in hand—-cut
sections mounted in water, dilute KOH or Lugol'sdilee. Spot tests, UV reactions, thin layer
chromatography (ORANGE et al. 2001) and high pentorce liquid chromatography (ELIX et al. 2003)
were carried out on selected specimens; only majemical compounds detected are listed. For further
chemical details and for detailed species desoriptsee DIVAKAR & UPRETI (2005), ELIX (1994a-Q)
and AWASTHI (2007).

Hypotrachynaand Parmotremaare the most diverse genera in northern Thailaitd $8 and 36 species,
respectively. The former is especially well reprged in montane tropical regions, whiarmotremais
most diverse in tropical and temperate regionfi@ftorld.

In Thailand, the most common speciedHypotrachynaincludeH. osseoalbandH. physcioidesas well as
Parmotrema nilgherrense, P. sancti—-angalidP. tinctorum Species characteristic of dry dipterocarp forest
includeBulbothrix isidiza, B. pigmentaceamdParmelinella wallichiana. EverniastrueindHypogymniaare
restricted to montane forest whétenepalensés often abundant on twigs of evergreen trees (WEILEY

& AGUIRRE-HUDSON, 1997a). Four endemic species afnfitliaceae occur in northern Thailand:
Hypotrachyna chlorobarbatica, H. ramkhamhaengiararmotrema thailandicumand Everniastrum
scabridum

The key was generated at the University of Triesieag program FRIDA (see MARTELLOS 2010, NIMIS
& VIGNES-LEBBE 2010) and has two query interfacégan illustrated dichotomous interface, 2) a multi
entry query interface. The dichotomous key is aldd in different versions for different media:iaiernet,

b) CD-Rom, c) printable (pdf), d) for mobile devsc@’DAs, iPhone, iPad, and iPod touch).

The main aim of this key is to provide simple deg@ns of species and key characters to enable
identification of this conspicuous group of lichensSE Asia by both professional and non—profesdion
lichenologists. Chemistry that can be elucidatethguspot tests is included in the keys to species.
Differences between similar and/or closely relegpécies in the region are mentioned in the text.



The characters used in the key can all be seen with the nakedoeywith a x10 hand lens, and are
illustrated in the glossary. However in some plageshave included additional characters in the (ke in
the descriptions) that are useful to identify acgg® Many lichens contain chemical compounds, sofne
which have been used to make dyes, and othersnasreen products. These compounds are also useful i
identification, and we have included colour reawsidor simple spot tests which can help you to tifen
some of these species. These spot tests are edsyrithe field and are described below.

Spot tests: simple spot tests have been used for many yeademtify lichen substances that have a colour
reaction. Note that a + denotes a positive coleaction and a — indicates that there is no colbange. If
you want to use the substances in the field yoy nakd very small amounts (c. 20cc) which can kdrpu
eye dropper bottles and kept in the fridge whernimase.

Sodium hypochlorite (C) is common bleach, the thin cheap variety withowt additives is the best. Keep
the bottle in the fridge if you want to use it repelly over several weeks. Avoid getting it on yolathes.
Potassium hydroxide KOH (K) or alternatively sodium hydroxide (NaOH - caustizia) is used as a 10%
solution in water. Care should be taken prepatig ds it is highly caustic in the concentratedrfoBoth
these substances are applied as a small drop tottex, or to the medulla after scraping awaydbeex.
Record the colour reaction carefully and any changmlour that occurs. On some specimens it iee&s
see the colour reaction by pressing a corner sfi¢ion the spot where you have made the test aadineg

the colour on the tissue.

Paraphenylenediamine (P) is not readily available except from a lab anchad recommended for use
outside laboratory conditions. It is available agstals and can be dissolved in alcohol in ordetest the
specimen. Alternatively it can be made into a sadblution for regular use called Steiner's sotutio
Instructions are available in most lichen idensfion books.

K C This test is used to detect certain compoundsvi® @ pink or red reaction by applying K first afn

C. The reaction may be fleeting, so observe cdyefiien you apply the C.

UV Some lichens respond vividly to ultra violet ligahd the colour may be an important feature for
identifying a species, especially the bright blusitey colour that distinguishes alectoronic acig@veral of
the Parmotremaspecies. Battery-operated long wave (365 nm) laan@svidely available now for philatelic
purposes.

Short Glossary

» Apothecium (pl. apothecia), a saucer-like fruiting body inigthascospores are produced.

Cilia (single -ium), hair-like outgrowths from the margif the thallus

» Cortex (-icate), outer skin-like layer of the upper owkr surface of the thallus.

 |ddia (single = isidium), a corticated outgrowth of thallus which may be cylindrical, simple, coralloid
or branched..

» Lobulate, having small lobes on the thallus or apothecium.

» Maculate, spotty or blotchy appearance of the upper surféiséble with or without a x10 lens).

» Medulla, the loose area of fungal hyphae below the catekthe photobiont layer.

» Photobiont, a photosynthetic symbiont which in Parmeliacsae green alga.

* Pruina: (adj. —ose), a frost-like or flour-like surfacevering.

» Pseudocyphella (pl. pseudocyphellae), dot-like or irregular pgfmts on the surface of the thallus where
the medulla is exposed.

» Pustule, a blister-like spot that may become sorediate.

* Rhizine, a root-like structure on the lower surface ofttialus acting as an attachment organ

» Soredia (single —um, adj. -ate), a non-corticate loosetwéfhyphae and photobiont cells, granular to
flour-like, produced from pores or cracks on thease of the thallus, that act as vegetative projesgy

» Thallus, the vegetative body of a lichen.
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Thallus with conspicuous white pseudocyphellae ¢
the upper and/or lower surface

Thallus without pseudocyphellae
With soredia or isidia

Without soredia or isidia

Thallus with soredia

A W NN

Cetrelia cf. olivetorum (Nyl.) W.L. Culb. & C.F. Culb.

Cetrelia cf. olivetorum (Nyl.) W.L. Culb. & C.F. Culb.
Contr. U.S. Natl. Herb. 34: 515 (1968).

Description: Thallus to 10 cm diam.; lobes (®5em wide
rounded at apices and with wavy, crisped, raisedyims;
upper surface glaucoggey, sometimes tinged brown, dot
with  minute white pseudocyphlae; older part of lobe
sorediate at margins; lower surface black, some
wrinkled, with scattered simple rhizines and a widde e-
rhizinate zone. Upper Cortex K+ yellow; atranofifedulla
K-, KC+ red, P-.Ecology and distribution: Reported fron
Chiang Mai, Doi Inthanon National Park by WOLSELEY
AGUIRRE-HUDSON (1997). Our material dCetrelia is
presently under revision. For a distribution mape
RANDLANE & SAAG (2004).

Thallus with isidia

Cetrelia cf. braunsiana (Mull. Arg.) W.L. Culb. & C .F. Culb.

Cetrelia cf. braunsiana(Mull. Arg.) W.L. Culb. & C.F.
Culb., Contrib. U.S. Natl. Herb. 34 (7): 493-49868).
Description: Thallus medium to large, 5~17 cm broad; Ic
0.5~0.7 cm brad. Granular or coralloid isidia finely
poorly developed along the margins or on the ugpeface
upper surface ashyreen, tan or uniformly brownish in ¢
herbarium specimens. Margins ascendent, with s
punctiform to irregular pseudocyphellagelg exceeding
mm. Lower surface black; margins brown or greyisligines
black, c. 1 mm. Pycnidia present in some specinenied
to the tips of isidia. Thalllus K+ yellow; atranoriMedulle
K-, C-, KC+ pink, P—; alectoronic, a-collatolic acids, 4-
Omethylphsodic, and physodic acidEcology and
distribution: Reported from Chiang Mai, Doi Inthan
National Park by SATO (1962) &etraria collataf. isidiata.
Our material ofCetrelia is presently under revision. Fol
distribution map see RANDLANE & SAAG (2004).

Upper surface K- 5
Upper surface K+ yellow (atranorin) 6
Pseudocyphellae on the lower surface only. Apothecabundant. Medulla P-

Nephromopsis pallescens (Schaer.) Y. S. Park varalescens

Nephromopsis pallescenéSchaer.) Y. S. Park, Bryolog
93: 122, (1990).

Syn.: Cetrariopsis pallesceniSchaer.) Randlane & A. The
Cryptog. Bryol. Lichénol. 16: 42 (1995 etraria pallescens =
Schaer., in Moritzi, Syst. Verzeichn.: 129, (184846);
Cetrariopsis wallichiana(Taylor) Kurok., Mem. Natl. Sc
Mus. Tokyo 13: 140, (1980).Description: Thallus
dorsiventral, loosely attached; upper surface dsbeyellow,
lower surface white to yellow. Lobes rather widel8 mm).
Pseudocyphellae on the lower surface on speciaj-iXe
outgrowths. Apothecia small and numerous, mainhyiral.
Cortex K-; usnic acid; Medulla K-, C-, KC+ reddisR;;
alectoronic and/or lichesterinic, protolichestegiaicids. Th
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species is easily recognizedits typical form by the lamini
apothecia. Some specimens have ascomata devel@pely
along the margins of the upper surface; in suchisgns the
lower surface should be checked for the presenc
pseudocyphellae on special outgrowths, especiallythe
central part of thalluscology and distribution: In northerr
Thailand it is known from the Doi Suthep Nationadrie
between 1000 and 1676 m. Also reported from CHimdiga,
Indonesia, Japan, Nepal, Papua New Guinea, Russd
South Korea (RANDLANE et al. 1995).

Pseudocyphellae on both surfaces. Apothecia rare.edulla P+ orange

Cetreliopsis thailandica Elix & M.J. Lai

Cetreliopsis thailandicéElix & M.J. Lai, Mycotaxon 84: 35
(1984).

Description: Thallus loosely adnate; upper surface
yellow-brown with abundantly lobulate margins; soredia
isidia absent, pseudocyphellae present on upperlamer
surface; lower surface ivory to yellow brown at gies,
black in centre, sbngly rugose. Apothecia vestigi
marginal; pycnidia common along margins, up to 1 g,
with blackened apices. Upper cortex K-; usnic. MiedK-,
C—-, KC-, P+ orangeed; quaesitic, fumarprotocetraric ¢
protocetraric acid€cology and distribution: Corticolous ir
northern Thailand, only known from the type logali€hianc
Mai, Doi Suthep National Park, 1400 m.

Lobes not fringed by branched lobules. Apothecia gquent

Cetrelia cf. nuda (Hue) W.L. Culb. & C.F. Culb.

Cetrelia cf. nuda(Hue) W.L. Culb& C.F. Culb., Contr. U.£
Natl. Herb. 34: 513 (1968).

Description: Thallus large, 15-25 cm wide; lobes A.& cir
wide. Upper surface greysh to ashy white, smootith
conspicuous pseudgghellae, Lower surface black, t
margins often coloured like the upper surface. Apoie
very common, submarginal to laminal, perforate; L8 crmr
broad. Pycnidia always present, large. Cortex Kitoye
atranorin. Medulla K-, C-, KC+ pink, P-; alectororanda—
collatolic acids.Ecology and distribution: Reported fron
Chiang Mai, Doi Inthanon National Park by WOLSELRY
AGUIRRE-HUDSON (1997). Our material dCetrelia is
presently under revision. For a distribution mape
RANDLANE & SAAG (2004).

Lobes fringed by branched lobules. Apothecia rare

Cetrelia cf. japonica (Zahlbr.) W.L. Culb. & C.F. Culb.

Cetrelia cf. japonica(Zahlbr.) W.L. Culb.& C.F. Culb.,
Contrib. U.S. Natl. Herb. 34 (7): 511-513 (1968).
Description: Thallus medium to large, 86 cm wide; lobe
0.5-1 cm wide, the tips occasionally pruinose, the
densely fringed with branched lobules; lobules marror
broadly expanded and lollike, flattened. Upper surfa
greenish gray to yellowisbreen, tan in old herbariu
specimens, the margins ascending, the surface
conspicuous pseudocyphellae. Lower surface blablke
margins brown or greyish; rhizines black, sometimeth
white tips, c. 1 mm long. Apothecia sometimgsesent
pycnidia black, c¢c. 0.1 mm wide. Thallus K+ yellc
atranorin. Medulla K-, C-, KC+ pink or K€ P— ' .
microphyllinic, 4-0O-methylolivetoric, and 4-O- s
demethylmicrophyllinic acidsEcology and distribution:
Reported from Chiang Mai, Doi Inthanon NatibiRark anc
Nakhon Nayok, Khao Yai National Park by WOLSELEY
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AGUIRRE-HUDSON (1997) and BOONPRAGOB et
(21998). Our material o€etreliais presently under revisic
For a distribution map see RANDLANE & SAAG (2004).

Without soredia or isidia, often with apothecia 8
With soredia or isidia, often without apothecia 44
Lobes linear, with parallel margins, attached onlyat 9
base

Lobes rounded to linear, but attached from lowel 11
surface

Medulla K-. Lobes flattened

Everniastrum scabridum Elix & Pooprang

Everniastrum scabridumElix & Pooprang, Mycotaxon 7
112 (1999).

Description: Thallus with 12 mm wide, flattened, shc
dichotomously to subdichotomously branching lohgspel
suface lacking vegetative propagules; lower sur
rugulose, pale brown to black, sparsely rhizin@ertex K+
yellow; atranorin. Medulla K, C—, KC-, P+ oranged;
protocetraric acid, protolichesterinic acid andhdsterinic
acid. Distinguished from oén congeneric species in north
Thailand by the absence of medullary salazinic.déitlogy
and distribution: This species has only been reported 1
northern Thailand, Chiang Mai province (POOPRANGle
1999), where it is corticolous, in undisturbadd slightly
disturbed (open burnt grassland) evergreen forabtsve
1000 m.

Medulla K+ yellow turning red. Lobes distinctly
channelled

Rhizines only marginal

10

Everniastrum cirrhatum (Fr.) Hale ex Sipman

Everniastrum cirrhatum (Fr.) Hale ex Sipman, Mycotax

26: 237 (1986).

Syn.: Parmelia cirrhata E. Fries, Syst. Orb. Veg. 1: 2
(1825).Description: Thallus with (strongly) involute, narrc

lobes (0.8-1 mm); upper surface lacking vagee o,
propagules; lower surface naked, black (or darkvhjowith r

IIII‘I’?II]

paler tips and rhizines + restricted to the marg@ertex K+ . ug,-;_ !
yellow; atranorin. Medulla K+ yellow turning red —~CKC-, ! F_*“-,;' S
P+ orange; salazinic acid and a fatty adid.nepalensds e R

denselyrhizinate on the lower surface and along mar¢ @ - Vg
Ecology and distribution: Corticolous in northern Thailan = ey “{"35’3'“-
occurring on twigs and branches in undisturbed greer L j}f}\f“g' e
forests and cloud forests, between 1600 and 256&/iaely J g mty A
distributed, reported from thMeotropics, Japan, Taiwan, '
China, Nepal, India, Sri Lanka, Thailand and Rén
(CULBERSON & CULBERSON 1981).

Rhizines marginal and laminal, abundant

Everniastrum nepalense (Taylor) Hale ex Sipman

Everniastrum nepalense (Taylor) Hale ex Sipmal
Mycotaxon 26: 239 (1986).

Syn.: Parmelia nepalensi$aylor, London Journ. Bot. 6: 1
(1847). Description: Thallus with subinvolute to flat, P-
mm wide lobes; upper surface lacking vegetativeggales

lower surface black with brown lobe apices, denseizinate
(rhizines continuing along margins). Cortex K+ gall

atranorin and chloroatranorin. Medulla K+ yellowrrting

red, C—, KC; P+ orange; containing salazinic acid and a

9



11

11
12

12
13
13
14

14
15

acid. Distinguished fromE. cirrhatum by the abundal
rhizines on the lower surfac&cology and distribution:
Corticolous in northern Thailand, occurring on tsvignc
branches in evergreen and moss forests and in ecpmdif
vegetation, 460-2590 m. Widely distribd in Asic
(CULBERSON & CULBERSON 1981).

Medulla bright yellow to ochraceous yellow at leas
in lower part

Medulla white throughout 17
Thallus dimorphic with numerous lobules developingrom the lobes

Myelochroa xantholepis (Mont. & Bosch) Elix & Hale

Myelochroa xantholepis(Mont. & Bosch) Elix & Hale
Mycotaxon 29: 241 (1987).

Syn.: Parmelina xantholepi$lont. & Bosch, Phytologia 2:
483 (1974) Description: Thallus adnate, 4-6m wide, lobe
dimorphic with primary lobes Z-mm wide and seconde

lobules, 0.52 mm wide, developing abundantly from lam = 1 x ,,f';-
and margins; upper surface mineral grey to yellbwgsey; if' ..ﬁ s i M
i A r F
[ - p *

12

medulla yellow; lower surface black with narrow g |
brown, papillée marginal zone, rhizines simple . T
squarrosely branched. Cortex K+ yellow; atranokitedulla a
K-, C—, KC—, Pzzeorin, leucotylin, leucotylic acid, relat Y73
triterpenoids and secalonic acid A. Distinguished the
dimorphic lobes, not seen in other Théyelochroaspecies * <..; e
Ecology and distribution: Corticolous in  mixer I+ sl i
evergreen/deciduous forests on limestone at 17/ m

and in montane Fagaceae forests at 11666 m on Dc

Suthep. Reported from India (DIVAKAR & UPRETI 200

Indonesia, Philippines, Nal, Taiwan (KUROKAWA & LAl

2001) and Thailand (WOLSELEY et al. 2002).

Thallus without such lobules 13
Medulla P-, without galbinic acid 14
Medulla P+ orange, with galbinic acid 16
Medulla KC+ red (alectoronic and e—collatolic). Lobes 8-20 mm wide

Parmotrema corniculans (Nyl.) Hale

Parmotrema corniculangNyl.) Hale, Phytologia 28(4): 3:
(1974).

Syn.: Parmelia corniculansNyl., Flora, 68: 607 (188t
Description: Thallus loosely adnate 839 cm wide; lobes
to 0.8-2 cm wide, margins ascending, ciliate; uppaface
pale grey, emaculate, cracked towards centre; rzeddilite
throughout or with a yellow pigment in the lowertpdower
surface black to pale brown at margins, with bresguhrsel
rhizinate margins. Apothecia 8 mm wide, the excip
dentate. Cortex K+ yellow; atranorin. Medulla K-, &C+
red, P-, UV+ bluewxhite (pigmented medulla K+ rec
alectoronic and a—collatolic acids. Ecology anc
distribution: Reported from Chiang Mai Province, [
Inthanon National Park, corticolous in an evergrigastat
2000 m by POOPRANG et al. (1999); we have not erad
the specimen. This is a sowthst Asian species, a
reported from the Philippines, Java, Laos (HALE 3)9&nc
Papua New Guinea (LOUWHOFF & ELIX 1999).

Medulla KC- (zeorin). Lobes 2-5 mm wide 15

Medulla yellow, exposed through flaking cortex. Oleér parts strongly wrinkled and
ridged

"

Myelochroa entotheiochroa (Hue) Elix & Hale
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15

16

16

Myelochroa entotheiochrogHue) Elix & Hale, Mycotaxo
29: 240 (1987).

Syn.: Parmelia entotheiochro#lue. Nouv.Arch. Mus. Hist
Nat. Paris, sér.3. 1:161 (189®escription: Thallus 46 cm
wide, loosely adnate to overlapping, lobes 3am wide
entire with ciliate margins; upper surface minegaty to
yellowish, strongly wrinkled and ridged in older pa
flaking to expose yellow medulla; lower surfacedilavith
simple to squarrosely branched rhizines. Cortexy€how;
atranorin. Medulla K-, C—, KC—, Pzeorin, leucotylic acic
leucotylin and related triterpenoids, secalonicdad.
irrugans lacks the conspicuously rugose upper surface
has a paler yellow medulla and laminal lobutesology and
distribution: This saxicolous and corticolous species
found in the Chiang Mai Province (Maetung Distrion bart
at 1000 m. Reported from Korea, Japan, N
(KUROKAWA & ARAKAWA 1997), Thailand (MOON e
al. 2000b; WOLSELEY et al. 2002) and India (DIVAKAR
UPRETI 2005).

Medulla pale yellow to white. Older parts becomindgoveolate

Myelochroa irrugans (Nyl.) Elix & Hale

Myelochroa irrugans(Hue) Elix & Hale, Mycotaxon 29: 2¢
(1987).

Syn.: Parmelia irrugans Nyl., Lich. Jap. 26 (1890
Description: Thallus 440 cm wide, loosely adnate
imbricate, lobes 24 mm wide with dentate to crenul
margins with short cilia in lobe axils; upper sedagreenis
mineral grey to yellowish grey, older parts becan
foveolate, developing c. 1 mm wide lobules; medpide—
yellow to white; lower surface bwn to black, rhizine
simple to squarrosely branched. Cortex K+ yellotrarzorin.
Medulla K-, C—, KC—, B-zeorin, leucotylic acid, leucotyl
and related triterpenoids, secalonic acid (mir
Distinguished fromM. entotheiochroaby the presence
laminal lobules on the older parts and the absence _ﬁ.ﬁ_ i "‘
heavily wrinkled and rugose upper surface, and fldm | o Es '), -"".pf
siameawhich has galbinic acid (K+ yellow, P+ orange-red 4T f-
Ecology and distribution: Rare on twigs in a moss for ’L
around a montane bog at 2590 mGhiang Mai Province

Doi Inthanon National Park. Asian distribution: oefed

from Japan, Korea, Saghalien, China, Taiwan, N

Thailand (KUROKAWA & LAI 2001; WOLSELEY et a

2002) and India (DIVAKAR & UPRETI 2005).

Medulla K-, KC-

Myelochroa siamea Kurok.

Myelochroa siamed&urok., J. Jap. Bot. 73: 13 (1998).

Description: Thallus adnate, 3- cm. wide, lobe
overlapping, 1.53.0 mm wide, margins rounded, cren
sparsely ciliate mainly irthe axils; upper surface mine
grey becoming minutely rugulose on older lobes; ulie
yellow; lower surface black with dense, simple parsely
squarrose rhizines. Cortex K+ yellow; (atranorikledulla
K-, C—, KC-, P+ orange red; zeorin related tpémoids «
galbinic acid (major), secalonic acid (trace). Digtiishec
from M. irrugans by the conspicuously yellow medulla ¢
the presence of galbinic acié&cology and distribution:
Only found in Thailand, in Chiang Mai Province oark in : .
oak/chestnut and evergreen forests, from 960 t6 &%h0 -

Medulla K+, KC+ orange

NRRURRNRRN

Myelochroa subaurulenta (Nyl.) Elix & Hale
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17
18

18
19

Myelochroa subaurulenta(Nyl.) Elix & Hale, Mycotaxor
29: 233-244 (1987).

Syn.: Parmelina subaurulentgNyl.) Hale, Phytologia 2¢
483 (1974).Description: Thallus closely adnate, to 7 «
wide, lobes closely imbricate, to 4 mm wide, * tate a
apices and sparsely ciliate mainly in the axilspampsurfac
grey to yellowish grey, sooth; medulla yellow to pa
orangeyellow; lower surface black with dense, simple
squarrose margins; rhizines up to margins. Cortey&low;
atranorin. Medulla K+, C+, KC+, P+ orange red; ie(
leucotylic acid, leucotylin and related triterpesmigalbinic
acid (major), secalonic acid (trace)Ecology and
distribution: A first record for Thailand where it
corticolous, in an oak/chestnut and montane evergferes
at c. 1550 m in Chiang Mai Province, Doi Suthepidveil
Park. Asian, previouslyreported from India and Jap
(HALE 1976¢c; AWASTHI 2007).

Lobes with marginal black cilia which are swollen &
the base

Lobes without cilia, or with simple, eyelashike cilia
(not swollen at the base)

Medulla K-. Rhizines branched

FE TR EET
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Bulbothrix bulbochaeta (Hale) Hale

Bulbothrix bulbochaeta (Hale) Hale, Phytologia 28: 4
(2974).

Syn.: Parmelia bulbochaetaHale, in Hale & Kurokawe
Contr. U.S. Natn. Herb. 36: 138 (196Bgscription: Thallus
adnate, 3—6 cm wide, lobes 2l-mm wide with marginé
bulbate cilia; upper surface pale grey, lackingligsianc
soredia; lower surface brown with dense, simpleramche«
rhizines. Cortex K+ yellow; atranorin. Medulla K—CKC,
P—; no meduliry compounds detected. According to HA
(1976), the species has a black lower surfaceHhaitdf the
Thai specimens is brown (immature}Ecology and
distribution: A new record for Thailand (Chiang N
Province) where it is rare; corticolous in an eveey fores
at 11004350 m. Known from India (DIVAKAR & UPRET
2005) and E Africa (SWINSCOW & KROG 1988).

Medulla K+ yellow turning red (salazinic). Rhizines
simple
Lower surface dark brown to black

19

Bulbothrix meizospora (Nyl.) Hale

Bulbothrix meizospora (Nyl.) Hale, Phytologia 28: 4¢
(1974).

Syn.: Parmelia tiliacea var. meizospordlyl., Syn. Lich.
1(2): 383 (1860)Description: Thallus closely adnate, 76
cm wide, lobes 2-5 mm wideith sparse marginal, bulbz
cilia; upper surface pale, glaucogseen, isidia and sorec
absent; lower surface dark brown to black with sanprowr
to black rhizines. Cortex K+ yellow; atranorin. Mgid K+
yellow turning red, C-, KC-, P+ orange; satac acid.
Distinguished fromB. setschwanensigy the dark brown t
black (rather than pale brown) lower surfaéeology and
distribution: Corticolous in northern Thailand (Chiang M
Province) in evergreen forest above 1000 m and rir
dipterocarp foest at 800 m; also reported by POOPRAN:!
al. (1999) from Chiang Mai. Predominantly Asian (E2
1976a; DIVAKAR & UPRETI 2005), but also reporteaifn
Brazil (MARCELLI 1993) and Africa (SWINSCOW .

12
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KROG 1988); corticolous and saxicolous.
Lower surface pale brown
Upper surface not maculate

20

Bulbothrix setschwanensis (Zahlbr.) Hale

Bulbothrix setschwanensiqZahlbr.) Hale, Phytologia 2
481 (1974).

Syn.: Parmelia setschwanensf&hlbr., Symbolae Sinicae
184 (1930).Description: Thallus adnate, 40 cm wide
lobes 24 mm wide with sparse, bulbate marginal cilia; uj
surface pale grey, + shiny, lacking isidia and d@gelowetr
surface pale brown with dense, simple, pale brawblack
rhizines. Cortex K+ yellow; atranorin. Medulla K-eljow
turning red, C-, KG- P+ orange; salazinic ac
Distinguished fromB. meizospordy the pale brown (rath
than dark brown to black) lower surfad. hypocraeaas ¢
distinctly maculate upper surfadecology and distribution:
Corticolous in northern Thailand, occurring in eyeer
forest above 1000 m and in dry dipterocarp fore€0® m
Reported from SE Asia, China (HALE 1976a; WOLSEL
et al. 2002) and India (DIVAKAR & UPRETI 2005).

Upper surface maculate

_"-w‘ i - "%
. u&

Bulbothrix hypocraea (Vain.) Hale

Bulbothrix hypocraea (Vain.) Hale, Phytologia 28: 4t
(1974).

Syn.: Parmelia hypocraea/ain. in Catal. Wolwitsch Afric
Plants 2: 400 (1901 Description: Thallus adnate, 3-5(}
cm wide, lobes 13:5 mm wide with marginal bulbate cil
upper surface pale mineral grey, distinctly maayl#cking
isidia, soredia and pustules; lower surface pakdar browr
with moderately dense and thick zimes, concolorous wii
or darker than lower surface. Cortex K+ yellow;aatyrin.
Medulla K+ vyellow turning red, C—, KC-P+ orange
salazinic acid. Distinguished from other speciethvai pale
tan lower surface by the branched rhizinEsology and
distribution: Rare in northern Thailand, corticolous ir
deciduous forest at 830 m in Chiang Mai Provincag€)
Sirikit Botanical Garden (POOPRANG et al. 1999)pBeec
from S America, S and W Africa (SWINSCOW & KR(
1988) and Asia (WOLSELEY et al. 2002).

Lower surface rhizinate to margins

Lower surface with a broad marginal zone withou
rhizines

Medulla K- (or K+ dirty brown)
Medulla K+ yellow turning red

Rhizines simple to squarrosely branched. Medulla KE

22

31

23
26

Myelochroa irrugans (Nyl.) Elix & Hale

13
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25

Myelochroa irrugans(Hue) Elix & Hale, Mycotaxon 29: 2¢
(1987).

Syn.: Parmelia irrugans Nyl., Lich. Jap. 26 (1890
Description: Thallus 440 cm wide, loosely adnate

imbricate, lobes 24 mm wide with dentate to crenul
margins with short cilia in lobe axils; upper saedagreenis
mineral grey to yellowish grey, older parts becaon
foveolate, developing c. 1 mm wide lobules; medpide—
yellow to white; lower surfacédrown to black, rhizine
simple to squarrosely branched. Cortex K+ yellotrarzorin.
Medulla K-, C—, KC—, B-zeorin, leucotylic acid, leucotyl
and related triterpenoids, secalonic acid (mir
Distinguished fromM. entotheiochroaby the presence

laminal lobules on the older parts and the absenca

heavily wrinkled and rugose upper surface, and fidm [*
siameawhich has galbinic acid (K+ yellow, P+ orange—red

Ecology and distribution: Rare on twigs in a moss for:
around a montane bog at 2590imChiang Mai Province
Doi Inthanon National Park. Asian distribution: oefed
from Japan, Korea, Saghalien, China, Taiwan, N
Thailand (KUROKAWA & LAI 2001; WOLSELEY et a
2002) and India (DIVAKAR & UPRETI 2005).

Rhizines dichotomously branched. Medulla KC-
orange

Medulla P+ orange-red, KC- (protocetraric)

24

Hypotrachyna adducta (Nyl.) Hale

Hypotrachyna adducta(Nyl.) Hale, Phytologia 28: 3¢
(1974).
Syn.: Parmelia adducta Nyl., Flora 68: 610 (1885

Description: Thallus adnate 2—4 cm wide; lobes sinuoug, 2-

mm wide; upper surface grey, smooth, emaculatéiaisinc
soredia absent; lower surface black, densely raigintc
margins, rhizines simple and dichotomously branc
Cortex K+ yellow; atranorin. Medulla K- or K+ brovet, C—
, KC—-, P+ orangeed; protocetraric acid and unknov
Distinguished from other species by presence dbpsiraric
acid.Ecology and distribution: Corticolous, orPinus kesiya
in Chiang Mai Provincd)oi Suthep National Park at 140C
and onPinus sp. along roadside at 2450 m in Chom Tt
District, Doi Inthanon; also reported from Doi lation by
POOPRANG et al. (1999). Known from the E Himala
regions of India and Nepal, Japan, Philippines,uBalgew
Guinea, Taiwan (DIVAKAR & UPRETI 2005) and Ne¢
Caledonia (LOUWHOFF & ELIX 2002).

Medulla P-, KC+ orange (barbatic)
Lobes 2-6 mm wide

-
'I."I'||Ii||

25

Hypotrachyna physcioides (Nyl.) Hale

Hypotrachyna physcioide¢Nyl.) Hale, Smiths. Contr. Bc
25: 58 (1975).

Syn.: Parmelia physcioidesNyl.,, Synopis Methodic
Lichenum 1: 385 (1860)Hypotrachyna scytode&urok.)
Hale, Phytologia 28: 341 (1974pescription: Thallus very
variable; Asian specimens pigally with irregularly
branching, sublinear, B-mm wide lobes, subcontiguous
imbricate centrally, lacking isidia and sorediawas surfac
black, densely rhizinate to margins. Cortex K+ gef|
atranorin. Medulla K-, C- or C+ orange, KC+ oranBe;
barbatic acid (major), 4—@emethylbarbatic acid (majo
This species can be confused with ducalis which is
morphologically similar but contains anziaic aadadditior
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25

26
26
27

27
28

to barbatic and demethylbarbatic acids and the tHaeds
C+red. Ecology and distribution: A common corticolou
species, in semi—open evergreen forest WWithus and dry
dipterocarp species at 9A®MOO0 m, in oak/chestnut forests
1550-1600 m, on exposed, open limestone ridge veget
at 2000 m, in high elevation, mature but opemdeaa
forests at 195100 m, and in a moss forest on edg:
alpine meadow at 2300450 m. Throughout the neotrop
and in SE Asia (DIVAKAR & UPRETI 2005).

Lobes 1-2 mm wide

Hypotrachyna chlorobarbatica Elix & Pooprang

Hypotrachyna chlorobarbatica Elix & Pooprang ir {h."- St g
Pooprang et al., Mycotaxon 71: 113 (1999).

Description: Thallus adnate, eciliate, lobes2lmm wide
upper surface pale grey, lacking isidia and soreldiaer
surface black, rhizines dense, branched, bla¢k.
chlorobarbaticaand H. exsectashow similar chemistry ¢
TLC plate, but the latter can be distinguishedh®y ppiresenc
of soredia. Cortex K+ yellow; atranorin. Medulla KE+
orange, KC+ deep orange, P—; barbatic abidtinguishe(
from H. exsectaby the absence of sorediBcology and
distribution: Endemic to Thailand and described from K
Yai National Park in the Nakhon Ratchisma Provi
Corticolous in undisturbed evergreen forest at 14%50n
Chiang Mai Province, Doi Suthep National Park.

Rhizines simple or weakly and irregularly branched

Rhizines richly and dichotomously branched

Lobes 5-8 mm wide, with cilia along the margins
Parmotrema subcaperatum (Kremp.) Hale

Parmotrema subcaperaturtKremp.) Hale

Syn.: Canomaculina subcapera(@remp.) Elix, Mycotaxor
65: 477 (1997);Parmelia subcaperataKremp., Vidensk
Meddel. Dansk Naturhist. Foren. Kjgbenhavn 25: 187 4);
Rimeliella subcaperatéKremp.) Kurok., Ann. Tsukuba B
Gard. 10:7 (1991)Description: Thallus loosely adnate, 7—
15(-20) cm wide, lobes B-mm wide, sparsely ciliate alo
margins; upper surface lacking soredia and isithaver
surface black, with short, simple rhizinegtending to th
margins. Cortex K+ yellow; atranorin. Medulla K+ lipev
turning red, C—, KC-P+ orange red; salazinic acid. ~
lower surface is usually only black at the centEIX
1994b), but material from Thailand was black to riergins
Distingushed from other species with salazinic acid
rhizines continuous to the margins by the absefc®m@dic
and isidia. Ecology and distribution: A new record fo
Thailand where it is rare in a montane evergreemsi
(single locality: Chiang Mai Provae, Doi Suthep Nation
Park, forest adjacent to Phuping Palace). This ispeis
common on rock but less so on bark (ELIX 1997),0
known from S America, E Africa and Australia (EL
1994b).

Lobes 15 mm wide, with sparse cilia confined to th
axils

Rhizines all simple. Spores 5-7 x 4 micron
Parmelinella simplicior (Hale) Elix & Hale

28
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Parmelinella simplicior(Hale) Elix & Hale, Mycotaxon 2¢

242 (1987).

Syn.: Parmelia simpliciorHale, Bryologist 75: 99 (1972

Description: Thallus 810 cm, adnate, lobes elongate |||||||I -

subirregular, becoming imbricate, (3—Mmm wide, sparse . il

ciliate; upper cortex mineral to brownish grey, kiag J,..;ﬂ“ "
-{;:-"f Lerf -

" ‘ - : i

soredia and isidia; medulla white; lower surfaceck]
tbrown erhizinate zone near lobe apices, rhizingsrse
simple. Cortex K+ yellow; atranorin. Medulla K+ i@k
turning red, C-, KC~ P+ orange; salazinic ac
Distinguished fromP. wallichiana by the absence of isic
and byP. chozubady the much smaller spordscology anc
distribution: Corticolous in undisturbed evergreen fores
12001450 m in Phitsanulok and Chiang Mai Provin
Reported from the Western Ghat, India and E Af(ldALE
1976c; DIVAKAR & UPRETI 2005).

Some rhizines forked. Spores 9-17 x 5-12 micron

Parmelinella chozoubae (Singh & Sinha) Elix & Poopang

Parmelinella chozoubad€Singh & Sinha) Elix & Poopran
Mycotaxon, 71: 121 (1999).

Syn.: Parmelina chozuba8ingh& Sinha, Nordic J. Bot, 1.
463 (1993). Description: Thallus 840 cm, adnate
coriaceous; lobes sublinear,41mm wide, sparsely ciliat
upper cortex mineral to brownish grey, rugose, ilag
soredia and isidia; medulla white; lower surfaceck]
rhizines sparse, simple and furcate. Cortex K+ vyel
atranorin. Medulla K+ yellow turning red, C—, KCP+
orange; salazinic acid, consalazinic acid and se@alacic
A. Distinguished fronP. wallichianaby the absence of isic
and byP. simpliciorby the much larger spordscology anc
distribution: Described and previously known only
Nagaland in India, this species was reported as &
Thailand by POOPRANG et al. (1999): Chiang |
Province, Doi Suthep Pui, on barkRihus kesiydn a mixec
deciduoudforest at 1450 m; we have not seen the spec
Also reported from China (CHIEN & WANG 2003).

Upper surface pustulate

Hypotrachyna kingii (Hale) Hale

Hypotrachyna kingii(Hale) Hale, Phytlogia 28: 341 (1974

Syn.: Parmelia kingii Hale, J. Jap. Bot. 43: 324 (19¢€

Description: Thallus up to 10 cm wide, loosely adnate, Ic

sublinear and subimbricate, 2-mm wide, rounded at tl

apices; upper surface mineral grey, flaking, paséubutnot

sorediate; lower surface black, moderately rhignatith e
narrow erhizinate margin. Cortex K+ yellow; atranc
Medulla K+ vyellow turning red, C—-, KC-P+ orange
salazinic acid (major), norstictic acid (major). aedy
distinguished by the pustulesd the presence of norstic
and salazinic acid$i. brevirhizaproduces salazinic acid a
is superficially similar toH. kingii; however, it lacks th
additional norstictic acid and has soredia instefapustules
H. granulanshas capitate soralia and a shiny, rftaking
upper surfaceEcology and distribution: A first record frorr
northern Thailand where it is rare in Chiang Maonce in
evergreen montane forests at 1300 m. Reported Wakhon
Nayok Province in central Thailand (HALE 1968), émdsia
and Taiwan (KUROKAWA & LAI 2001).

Upper surface not pustulate 30
Medulla KC+ red. Without norstictic acid
Hypotrachyna corneola Kurok. & K.H.Moon
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32

Hypotrachyna corneolaKurok. & K.H.Moon, Bull. Bot.
Gard. Toyama 5: 12 (2000).

Description: Thallus loosely adnate to overlapping, to 6
wide with lobes 1.55 mm wide, lacking soredia and isic
lower surface with dense, richly branched rhizirsesl
narrow erhizinate margin. Spores small,7&-x 5.5 um
Cortex K+ yellow; atranorin. Medulla K+ yellow tung red.
C- KC+ red, P+ orange; salazinic acid, = pigmentosii
Morphologically and chemically similar tél. coorgiana
separated by the larger spores (10-15 v8.%¢m long), th
slightly narrower lobes (2—3 vs. 3-mm wide) and by tr
presence of medullary pigmentosin B (LOUWHOFF & Kl
2002). Ecology and distribution: The first record fror
Thailand: Chiang Mai Province, Chiang Dao Wild
Sanctuary, on a fallen branch in a mixeihe/dipterocar
forest at 1585 m. Reported from Papua New Gt
(KUROKAWA & MOON 2000; LOUWHOFF & ELIX
2002) and the Philippines (ELIX & SCHUMM 2001).

Medulla KC-. With norstictic acid

Hypotrachyna masonhalei Patw. & Prabhu

Hypotrachyna masonhaleiPatw. & Prabhu, Bryologi
80(2): 348 (1977).

Description: Thallus closely adnate, 9-cm wide, witt
sublinear to linear, 2-mm wide lobes, lacking soredia, isi
and pustules; lower surfacerdgo margin, with moderate
branched rhizines. Cortex K+ yellow; atranorin. Mika K+
yellow turning red, C—-, KC- P+ orange; norstictic al
salazinic acids. Readily separated by the preseofk
norstictic acid. Ecology and distribution: This species
which was previously known only from India, has
reported as new to Thailand by POOPRANG et al. g}
from Chiang Mai Province, Doi Suthdhsi, 1400 m, o
Diospyros in a plantation; we have not examined
specimen.

Medulla K+ yellow turning red (salazinic)
Medulla K- or K+ dirty brown
Thallus not strongly maculate and cracked

Parmotrema latissimum (Fée) Hale

Parmotrema latissimum(Fée) Hale, Phytologia 28: 3
(1974).

Syn.: Parmelia latissimaFée, EssCrypt., suppl. 119 (1837
Description: Thallus + adnate, up to 25 cm wide, lo
subirregular and overlapping and54mm wide with sparse
ciliate margins; upper surface yellow grey, lackisigia anc
soredia; lower sudce black with brown or mottled margii
zone and rhizines sparse, simple. Cortex K+ yel
atranorin. Medulla K+ yellow turning red, C—, KCP+
orange; salazinic acid. Thai specimens were imraagumnt
lobe width has been reported as28-mm (DIVAKAR &
UPRETI 2005)P. cristiferumis distinguished by soredia &
is more widely distributedEcology and distribution: First
records for Thailand in the Mae Hong Son Provindee
Lao-Mae Sae Wildlife Sanctuary and Chiang Rai Provi
Khun Lao Village, cortictous in evergreen forests at 900
1100 m, respectively. Reported from tropical Ame
(HALE 1965), India (DIVAKAR & UPRETI 2005) and tt
Pacific (ELIX & McCARTHY 2008).

Thallus strongly maculate and cracked

[IHI|IIII|

Parmotrema cetratum (Ach.) Hale
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Parmotrema cetratum (Ach.) Hale, Phytologia 28: 3!
(1974).

Syn.: Parmelia cetrata Ach.Syn Meth.Lich.: 198 (1814)
Rimelia cetrata(Ach.) Hale & A.Fletcher, Bryologist 93: .
(1990). Description: Thallus adnate to loosely adnate, 16—
cm wide, lobes subirregular, 4-10 mm wide, withsierl-2
mm long cilia; upper surface dull grey, maculatacked ani
lacking soredia and isidia; lower surface browiblack, with
narrow naked margin or rhizines exténg to margins
Cortex K+ yellow; atranorin. Medulla K+ yellow tung red.
C— KC+ red, P+ deep orange; salazinic acid. Dististger
from P. reticulatumby the absence of soredia and frém
nilgherrenseby the presence of salazinic adiktology and
distribution: Corticolous in a disturbed evergreen fores
1350 m in Chiang Mai Province, Doi Suthep NatioRatk,
forest adjacent to Phuping Palace. Reported frormstrAlia,
N and S America, Hawai'i, South Africa (ELIX 1994
Thailand (KUROKAWA & LAI 2001), India (DIVAKAR &
UPRETI 2005) and Papua New Guinea (LOUWHOFI

ELIX 1999).
Lobes without cilia along the margins 34
Lobes with ciliate margins (sometimes sparse) 37

Medulla C+ red (lecanoric). Upper surface maculate

Parmotrema andinum (Miill.Arg.) Hale

Parmotrema andinum(Mill.Arg.) Hale, Phytologia 28: 3:
(1974).

Syn.: Parmelia andina Miill.Arg., Revue Mycol. 1:169
(1879).Description: Thallus coriaceous, loosely attachec
to 15 cm wide, lobes up to 2 cm wide, rounded, deil
upper surface usually dull, maculate and strongigose
especially on the apothecial margins; lower surfatack
with mottled paler margins, sparsely rhizinate. #hecic
stipitate with perforate dc. Cortex K+ yellow; atranori
Medulla K-, C+ red, KC+ red, P-lecanoric acic
Distinguished from other species with lecanoriadday the
absence of soredia, isidia or lobules and the glyorugose
apothecial marginsEcology and distribution: Corticolous
in evergreen forests above 1000 m in Chiang MaviRece,
Doi Suthep National Park. Reported for Africa (SVBIBIOW
& KROG 1988), Tahiti (LOUWHOFF 2000) and Thaile
(WOLSELEY et al. 2002).

Medulla C-. Upper surface not maculate 35
Medulla K-

Parmotrema pancheri (Hue) Hale

Parmotrema pancheri(Hue) Hale, ContrU.S. Natl Herb.
36: 257 (1965).

Syn.: Parmelia pancheriHue, Nouv.Arch. Mus. Paris, se S 5 A

4, 1: 202 (1899)Description: Thallus loosely attached, 36 i ﬂ: q;-; g2
cm wide, lobes imbricate, 76 mm wide with a narro . & l’v o T
black, mostly eciliate margin; upper surface mihegeey, % . ,-’--*."1*""

brown margin, rhizines sparse and in clumps, simpl 3
squarrose. Cortex K+ yellow; atranorin. Medulla K=+ [ fy‘rz ‘é‘:
KC+ pink—orange, P+ bright orange; UV+ blue-whiteAss il ; s -
alectoronic andrw—collatolic acids. Distinguished from ott T T e
alectoronic/ a—collatolic acid containing species by -
absence of soredia, isidia or lobules. See aRo | . .
maclayanumEcology and distribution: Corticolous and o [J!] 00 1[0 i
wood, rare at 700 m in Chiang Mai Province, Mae

District, Queen Sirikit Botanic Garden. Reporteconi

4 4 3
lacking isidia and soredia; lower surface blackhwitark f“{\ ; -
vz

18



35
36

36

37

Thailand and New Caledonia (LOUWHOFF 2000).
Medulla K+ brownish (protocetraric) 36
Medulla UV-

Parmotrema platyphyllinum (Vain.) Elix

Parmotrema platyphyllinum (Vain.) Elix, Australasia
Lichenology 42: 23 (1998).

Syn.: Parmelia platyphyllina Vain., Hedwigia #&: 168
(1907). Description: Thallus up to 10 cm wide, close
adnate, lobes 14 mm wide, flat, with entire to crena
eciliate margins; upper surface greenish greyngtyorugost
in the older parts; soredia and isidia absent; tostgface
black with rown margin, rhizines sparse. Cortex K+ yell
atranorin and chloroatranorin. Medulla K—, ,CR+ deg|
orange—red; protocetraric acid. Distinguished frof
thailandicum by the absence of alectoronic acketcology
and distribution: Corticolous and rare inorthern Thailanc
found in a mixed deciduous forest at 1200 m (Lanmy
Province, Doi Khun Tan National Park). More freqt
further south, but endemic to Thailand (ELIX 19
WOLSELEY et al. 2002).

Medulla UV+ blue-white (alectoronic)

Parmotrema thailandicum Elix & Pooprang

Parmotrema thailandicunmElix & Pooprang, Mycotaxon 7
117 (1999).

Description: Thallus to 8 cm wide, loosely adnate, lobes 6—
10 mm wide, eciliate; upper surface greyargins entire ¢
crenate, becoming lobulate towards the centre; l®ugace
black, margins with a broad, brown erhizinate zoogulose
rhizines scattered, short. Cortex K+ yellow; atramaand w A
chloroatranorin. Medulla K+ pale yellow—brown, Praoge, ﬁv L
UV+ blue; alectoronic (minor), protocetraric (mgjoand e ™,
virensic acids (trace). Distinguished frdP platyphyllinum 'lr‘h__
by the presence of alectoronic acidkcology and f
distribution: Endemic to Thailand, corticolous in |I-I'|I (] -
evergreen forest and in mixed deciduous fores0a+8.00 '

m, uncommon; known from Phitsanulok Province, Phn

Rong Kla National Park (POOPRANG et al. 1999), hfak

Hong Son Province, Mae Lao—Mae Sae Wildlife Sangtua

Medulla C+ red (gyrophoric)

Parmotrema eunetum (Stirt.) Hale

Parmotrema eunetum(Stirt.) Hale, Phytologia 28: 3!
(1974).

Syn.: Parmelia eunetaStirt., Scott. Nat. 4: 298 (1878)-
Description: Thallus loosely attached, to 8 cm wide, v
rounded, ciliate (cilia 1-3 mm long, 83 mm wide lobes
upper surface mineral grey, maculate and becomiacked
lacking isidia and soredia. Medulla white; lowerrfage
black with tan to brown marginal zone and spars®k& tc
branched, short (1-2 mm long), unevenlstabuted rhizines
Cortex K+ yellow; atranorin. Medulla K-+ red, KC+ rec
P— gyrophoric acid. SWINSCOW & KROG (1988) repol
K+ purple medullary pigment, not seen in Thai mate
Distinguished by the strongly maculate upper serfaoc
separated fronP. reticulatumby lack of sorediaEcology
and distribution: Corticolous on bark ofPrunus anc
Schima at 10004400 m in Chiang Mai Province, Mua
and Maetang Districts. Reported for W Africa and st
Indies (SWINSCOW & KROG 1988), Thaila
(WOLSELEY ¢ al. 2002) and India (DIVAKAR & UPRET
2005).
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40

Medulla C- 38

Medulla K+ dirty brown, P+ brick red
) 39
(protocetraric)

Medulla K-, P- 40

Thallus with dentate to laciniate margins. Spores£-26 um long (rarely larger).
Conidia not seen

Parmotrema merrillii (Vain.) Hale

Parmotrema merrillii (Vain.) Hale, ContrU.S. Natl. Herb
36: 298 (1965).

Syn.: Parmelia merrillii Vain., Philipp. J. Sci. 4: 658 (190
Description: Thallus loosely adnate, up to 15 cm wide, Ic
subirregular to sublinear, up to 1 cm wide with tdée
laciniate, sparsely ciliate (cilia 0.8—mm long) margins
upper surface mineral grey, lacking isidia and diarelowel
surface black with brown marginal zone, rhizinearsp tc
moderately dense. Cortex K+ yellow; atranorin.diéa K+
dirty brown, C—, KC+ pinkred, P+ brick red; protocetra
acid (major) and other traces. Distinguished frdm
platyphyllinum by the dentatdaciniate, marginally ciliat
lobes.Ecology and distribution: A new record for Thailan:
where it occursn Chiang Mai Province, on bark in evergr
forests, between 700 and 1500 m. Reported fromniesia
the Philippines, South America (HALE 1965), Papuaw _ .
Guinea (LOUWHOFF & ELIX 1999) and Austra FETTEETT T TERE T e
(McCARTHY 2008).

Thallus with rounded lobes or lobules. Spores 18-2Em long. Conidia sublageniform

Parmotrema overeemii (Zahlbr.) Elix

Parmotrema overeemi{Zahlbr.) Elix, Australas. Lichenc
42: 22-27 (1998).

Syn: Parmelia overeemiiZahlbr., Annals CryptogExot.
1(2): 204 (1928)Description: Thallus moderately to loose
adnate, membranaceous, up to 10 cm wide; lobessgbial
to sublinear, ciliate (cilia 0.3-5 mm long); upper surfa
pale yellow grey to grey green, parly blackenaedaeulate
smooth to more or less reticulately cracked, laglsidia anc
soredia; lower surface black with brown marginahe;
rhizines moderately dense, simple. Cortex K+ ye]
atranorin. Medulla K+ dirty brown, C—, KC+ pinted, P+
brick red; protockaric acid (major) and other trac
Ecology and distribution: Reported as new to Thaila
from Chiang Mai Province, Queen Sirikit Botanic Gem, or
bark in a dipterocarp forest at 700 m by POOPRANGI«
(1999); we have not examined the specimen. ltais
widespread species, known from Africa, the Americawx
from Asia (Indonesia, Laos, Philippines, Taiwan) aie
Pacific (HALE 1965).

Medulla UV- (norlobaridone)

Parmotrema abessinicum (Kremp.) Hale
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Parmotrema abessinicunKremp.) Hale, Phytologia 28: 3
(1974).

Description: Thallus loosely adnate, 4-em wide; lobes u
to 1 cm wide, margins ascending, ciliate; uppefasar pale
grey, maculate, strongly rugose in older parts; utiadvhite;
lower surface black to pale brown at margins, Witbad
sparsely rhizinate margin. Cortex K+ yellow; atmanc
Medulla K-, C-, KC+ purple, P- norlobaridone an
accessories, and fatty acids. Distinguished byatisence ¢
soredia and isidia andybthe KC+ purple (norlobaridon
reaction in the medulla.Ecology and distribution:
Corticolous in a dry dipterocarp forest in LampHRnovince
Doi Khun Tan National Park; also reported from Qigidai
by POOPRANG et al. (1999). Rare in India (DIVAKAR
UPRETI 2005), occurring in S America, SW Africa (HB
1965) and E Africa (SWINSCOW & KROG 1981).

Medulla UV+ blue-white (alectoronic, e—collatolic) 41
Upper surface strongly white-maculate. Thallus ofte blackened

Parmotrema nilgherrense (Nyl.) Hale

Parmotrema nilgherrensgNyl.) Hale, Phytologia 28 :3:
(1974).

Syn.: Parmelia nilgherrensisNyl., Flora, Jena 52: 2¢
(1869).Description: Thallus loosely adnate, to 10 cm wi
lobes 4-8 mm wide with ascending margins, cili& 2am
long; upper surface pale grey to greenish grey,teshi
maculate, often blackened, lacking isidia and darddwer
surface black with brown margin; rhizines sparsel¢énse
Cortex K+ yellow; atranorin. Medulla K-, C—, KC+deP-
UV+ blue-white; alectoronic anda—collatolic acids
Distinguished from other alectororietollatolic acic
containing species without vegetative propagules tig
distinctly maculate upper cortex?. poolii has marging
soredia and a rather flatter thallusEcology anc
distribution: Corticolous in evergreen forest at 2565
savanna (at edge of moss forest) 2@E30 m and alpir
meadow at 2500 m. Also in dry dipterocarp forestem it is I
frequent, c. 900 m. Reported from Africasia (KROG &

SWINSCOW 1981; DIVAKAR & UPRETI 2005) includir

Papua New Guinea (LOUWHOFF & ELIX 1999) and I

Juan Fernandez (ELIX & McCARTHY 2008).

Upper surface emaculate or only faintly maculate
Thallus rarely blackened

Thallus membranaceous to coriaceous. Spores 29-88 long. Conidia filiform

Parmotrema corniculans (Nyl.) Hale

Parmotrema corniculangNyl.) Hale, Phytologia 28(4): 3:
(1974).

Syn.: Parmelia corniculansNyl., Flora, 68: 607 (1885
Description: Thallus loosely adnate 89 cm wide; lobes
to 0.82 cm wide, margins ascending, ciliate; upper se
pale grey, emaculate, cracked towards centre; raeddilite
throughout or with a yellow pigment in the lowertpdower
surface black to pale brown at margins, with bresguhrsel
rhizinate margins. Apothecia 8 mm wide, the excip
dentate. Cortex K+ yellow; atranorin. Medulla K-, &C+
red, P-, UV+ bluewxhite (pigmented medulla K+ rec
alectoronic and a—collatolic acids. Ecology anc
distribution: Reported from Chiang Mai Province, [
Inthanon National Park, corticolous in an evergrigast a
2000 m by POOPRANG et al. (1999); we have not erad
the specimen. This is a sowthst Asian species, a

42
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reportedfrom the Philippines, Java, Laos (HALE 1965)
Papua New Guinea (LOUWHOFF & ELIX 1999).

Thallus coriaceous. Spores 12-2@m long. Conidia
sublageniform

Apothecia perforate

43

Parmotrema maclayanum (Mull.Arg.) Hale

Parmotrema maclayanun{Mull.Arg.) Hale, Phytologia 2¢

337 (1974).

Syn.: Parmelia maclayanaMill. Arg., Flora, Jena 74: 3’

(1891).

Description: Thallus loosely adnate, 86 cm wide; lobe .
irregular, rounded, &0 mm wide with sparsely cilia '»k{.. B "
margins; upper surface pale grey, lacking soredaisidia; Lo - "-";.‘.5'
lower surface black with dark brown marginal zoriezines A | s WS 4
simple, scattered. Cortex K+ yellow; atranorin. Mibal K— il ? - . Ty
C—, KC+ purple, P+ red, UV+ blue-white; alectoroaimdo— v r
collatolic acids, + gyrophoric acid. Distinguishieldm othel . b
emaculate species with alectoronic andfecollatolic acids o

by absence of soredia, isidia and lobules, and ffem

pancheriby the presence of cili&cology and distribution:

Corticolous in dry dipterocarp and evergreen faréstwee!

650 and 1600 m. Pantropical.

Apothecia imperforate

Parmotrema procerum (J. Steiner & Zahlbr.) Hale

Parmotrema procerum (J. Sténer & Zahlbr)) Hale
Phytologia 28(4): 338 (1974).

Syn.: Parmelia proceral. Steiner & Zahlbr., BotJahrb
Engler, 60: 537 (1926).Description: Thallus loosel
attached, 10-15 cm wide; lobes up t@Bmm wide, margin
ascending, ciliate; upper surfacele grey, emaculate

faintly maculate at the base of apothecia, cradkeeards
centre; medulla white throughout; lower surfacecklap pale
brown at margins, with broad, sparsely rhizinatergimes.
Apothecia to 3 cm wide, stalked, the disc impert@r&ortex
K+ yellow; atranorin. Medulla K-, C-, KC+ red, R-UV+
blue-white; alectoronic and—collatolic acidsEcology and
distribution: Reported from Chiang Mai, Doi Suthep,
HALE (1965); we have not examined the specimeno
known from Africa and New Caledonia.

Thallus with soredia (sometimes mixed with isidioit

outgrowths) 45
Thallus with isidia 75
Lobes inflated, hollow inside. Rhizines absent 46
Lobes thin, not hollow inside. Rhizines present 48

Soralia ring-shaped. Medulla KC-

Menegazzia terebrata (Hoffm.) A.Massal.

Menegazzia terebrata (Hoffm.) A.Massal.,, Neagen:
Lichenum: 1, (1854).

Syn.: Lobaria terebrata Hoffm., Deutschl. Flora: 151
(1796).Description: Thallus closely attached; lobes inflat
hollow, 0.5-3 mm wide; upper surface grey, shiny, v
scattered round perforations and rounded, simgped
laminal to (rarely) marginal soralia; lower surfabtack,
wrinkled, without rhizines. Cortex K+ yellow; atarin. .
Medulla K+ yellow, C-, KC-, P+ yellow-orange, UV- BEE 8
stictic, constictic, menegazziaic and sometimesstiutic
acids. Distinguished by the inflated, hollow lobeith ring-
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shaped soralia, the perforated upper surface, andhé
chemistry.Ecology and distribution: Reported from Chiar
Mai, Doi Inthanon National Park by WOLSELEY
AGUIRRE-HUDSON (1997). A widespread species c
genus with the highest diversity in the Southermisphere
also occurring in Europe; in Asia reported fromi@Zhilndia
Malaysia, and Taiwan.

Soralia not ring-shaped. Medulla KC+ red 47
Soralia laminal

Hypogymnia pseudobitteriana (D.D. Awasthi) D.D. Awathi

Hypogymnia pseudobitteriana (D.D. Awasthi) D.D
Awasthi, Geophytology 1: 101 [1971(72)].

Description: Thallus suberect, lobes inflated, hollow,21—#
mm wide; upper surface grey, laminal soredia priedewer
surface black, pale brown towards margins, wrinkieithout
rhizines. Cortex K+ yellow; atranorin. Medulla K&, KC+
reddish; physodic and hydroxyphysodic acids. Digtishec
by its inflated, hollow lobes with laminal sorediacology
and distribution: Corticolous on twigs and branches
montane evergreen forests at 1600 m in Chiang
Province Doi Suthep National Park. Also reported fr
India, Taiwan, Papua New Guinea and Australia (AVWHAE
2007).

Soralia lip-shaped

|IIIJ|IIII|

Hypogymnia vittata (Ach.) Parrique

Hypogymnia vittata (Ach.) Parrique, Bull. Soc. lini
Bordeaux 53: 66 (1898)

Syn.: Parmelia physodes. vittata Ach., Meth. Lich.: 25C
(1803).Description: Thallus loosely attached; lobes inflat
hollow, 2-3 mm wide; upper surface grey, with sipapet
soralia; lower surface bi&, wrinkled, without rhizines
Cortex K+ yellow; atranorin. Medulla K-, CKC+ reddish
P-, UV+ pale violetlue; physodic, hydroxyphysodic a
vittatolic acids. Distinguished by the inflated,llbw lobes
with lip-shaped soraligzcology and distribution: Reportec
from Chiang Mai, Doi Inthanon National Park
WOLSELEY & AGUIRREHUDSON (1997). A widespre:
species, circumboreal, also reported from Chinaial
Malaysia, Nepal, and Taiwan.

Medulla yellow to ochraceous yellow at least in tr
upper or lower part

Medulla white throughout 52
Lobes 0.5-2 mm wide

Myelochroa aurulenta (Tuck.) Elix & Hale

Myelochroa aurulenta(Tuck.) Elix & Hale, Mycotaxon 2¢
240 (1987).

Syn.: Parmelia aurulentaluck., Am. J. Science & Arts, si
2, 25: 424 (1858)Description: Thallus 440 cm wide
adnate, lobes 0.2- mm wide, sublinear; upper surfe
greenish grey, pustulateerediate; medulla yellow bene.
soralia and cracks in upper cortex; lowerface black
densely rhizinate, rhizines simple or sparsely thed
Cortex K+ yellow; atranorin. Medulla more intensgigilow
with spot tests; secalonic acid A, eumitrins F, O, &eorin
& leucotylic acid. Readily distinguishable by thellpw
medulla below sorediaEcology and distribution: Only
found in an evergreen forest at 1350 m in Chiang
Province, Doi Suthep National Park. A pantemperat
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pantropical species occurring in all continentsegtd&Europ:
(LOUWHOFF & ELIX 2002).

Lobes >3 mm wide 50

Thallus yellowish grey (usnic). Medulla K+ dirty brown, KC-, P+ orange-red
(protocetraric)

Parmotrema dilatatum (Vain.) Hale

Parmotrema dilatatum (Vain.) Hale, Phytologia 28: 3!
(2974).

Syn.: Parmelia dilatataVain., Acta SocFauna Flora feni
7(7): 32 (1890).Description: Thallus loosely attached, 3—
10(-15) cm wide, with rounded, eciliate lobes18—mm
wide; upper surface yellowish grey, soralia marbiaad
linear, or subcapitatenoascending lateral lobes; medi
white with yellowish pigment in layer below cortebawer
surface black with paler marginal zone; rhizinesarse
Cortex K+ yellow; atranorin and usnic acid. MeduKa
dirty brown, C—, KC-, P+ orange; protocetraric agithjor).
Distinguished by the usnic acid in the cortex argientin
upper layers of medulla.Ecology and distribution:
Corticolous in disturbed evergreen forests abov@ 1@ anc
mixed deciduous forests at 800 m (Chiang Mai Prw/imoi
Suthep NationalPark; Chiang Rai Province, Khun L
Village). Reported from Africa, Asia, S Ameri
(SWINSCOW & KROG 1988), India (DIVAKAR ¢
UPRETI 2005), the Pacific (ELIX & McCARTHY 200¢
Australia and New Zealand (ELIX 1994e).

Thallus grey. Medulla K-, KC+ pink or red, P- 51
Lobes with sparse cilia which are 2-4 mm long. Medla C+ red (gyrophoric)

Parmotrema permutatum (Stirton) Hale

Parmotrema permutatun(Stirton) Hale, Phytologia 28: 3.
(1974).

Syn.: Parmelia permutatéstirton, Scott. Nat. 4: 252 (1877—
8). Description: Thallus loosely attached and overlapping
5 cm wide, lobes rounded, up to 1 cm wide with rimes
entire to crenate and dense, ciligd2am long; upper surfa
mineral grey, smdb, emaculate with sorediate marc
giving edges a crinkled appearance; medulla wintappe!
part and yellowish below; lower surface black wilrk
brown shining marginal zone, rhizines sparse. QoKe
yellow; atranorin. Medulla K-, C+ red, KC+ pale rde-
gyrophoric acid and unidentified pigment (HALE 1%¢
Distinguished from other gyrophoric acid containspgecie:
by the partly ochraceous medulicology and distribution:
Corticolous in an evergreen forest at 7808- m in Chian
Rai Province, Kun Lao Village. Reported from southern .
eastern Africa, India, Sumatra, Papua New Guinedtj Binc
Brazil (ELIX 1994e).

Lobes with dense cilia which are 3-6 mm long. Medld C- (alectoronic,e—collatolic)

Parmotrema rampoddense (Nyl.) Hale

Parmotrema rampoddenséNyl.) Hale, Phytologia 28: 3:

(1974) Terrrnerrn
Syn.: Parmelia rampoddensillyl., Acta Soc. Sci. Fenn. 2 . S
7 (1900). Description: Thallus up to 15 cm wide, loose¢ "& I 8- Y
adnate, lobes irregular, 5 mm wide, margins incised w - 1 YX- J
dense, 36 mm long, simple to furcated cilia; upper suri
pale grey to grey with linear or occasionally suylitze
soralia; medulla white, partly pigmented K+ purplewer
surface black with brown margin, rhizineparse, simpl
Cortex K+ yellow; atranorin. Medulla K—, C—, KC+dieP~
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UV+ blue-white; alectoronic &s—collatolic acids, + skyrir
For distinction from other alectoroniefcollatolic acic
containing species with marginal soredia see uRdgoolii.
P. subarnoldiihas longer rhizines and contains protocet
acid. Ecology and distribution: Corticolous in mixe:
deciduous forest at 800 m in Lampang Province, 4
Kosai National Park and in Chiang Mai Province, Bathey
National Park, 840 m. Pantropical (ELIX 1994e).

Thallus yellowish green, with 0.5-1 mm wide lobesma laminal maculiform soralia,

K+ faint yellow

Parmeliopsis ambigua (Wulfen) Nyl.

Parmeliopsis ambiguaWulfen) Nyl., Sympsis Methodic
Lichenum 2(1): 54 (1863).

Syn.: Foraminella ambigugWulfen) S.F.L.Mey. Mycologi
74 (4): 597 (1982)Lichen ambiguusVulfen in Jacq., Col
Austriac., 4: 239, 1790.Description: Thallus closel
adpressed, to 4 cm diam. or contiguous wifaeent thall
and forming extensive patches, with + elongatet Be
concave, 0.5+ mm wide lobes; upper surface bright to
yellowish green, dull, with laminal, rarely pustulsoralia
sometimes forming a + continuous sorediate crusbldter
parts of the thallus; lower surface pale brown ackdrown;
rhizines scattered, concolorous, with white tipert€x K+
faintly yellow; atranorin, usnic acid. Medulla KE-, KC—
P- UV+ white; divaricatic acid. Distinguished by laral
soralia, and UV+ whitemedulla due to the presence
divaricatic acidEcology and distribution: Corticolous in ai
evergreen forest at 1000 m in Lumpang Prov
(POOPRANG et al. 1999). Subcosmopolitan (PURVI&l¢
1992).

Thallus not as above, K+ bright yellow
Lower surface rhizinate to margins

Lower surface with a broad marginal zone withou
rhizines

Rhizines simple

53
54

60

Parmotrema subsumptum (Nyl.) Hale

Parmotrema subsumptun{Nyl.) Hale, Mycoaxon 5: 43:
(2977).

Syn.: Rimeliella subsumptgNyl.) Kurok., Ann. Tsukub
Bot. Gard. 10: 9 (1991PRarmelia subsumptalyl., Flora 52
117 (1869).Description: Thallus loosely adnate I5 cm
wide, lobes 742 mm wide, sparsely to moderately or den
ciliate; upper surface with marginal or submarginal Igmt
lower surface pale tan to brown, sometimes becorhniagk
at centre, with short, simple or rarely branchedkimes
extending to the margins. Cortex K+ yellow; atranc
Medulla K+ yellow turning red, C—, KC-, P+ yelloarange
salazinic acid. Considered to be the sorediate tegoaxt o
P. subcaperatum Protolichesterinic acid reported
DIVAKAR & UPRETI (2005) but not confirmed for Th
specimensEcology and distribution: Corticolous at 1000—
1400 m in Chiang Mai Province, Maetang and Mu
Districts. Reported from N and S America, Afric& 8sia,
Australia, Papua New Guinea (ELIX 1994b) and h
(DIVAKAR & UPRETI 2005).

Rhizines dichotomously branched
Soralia laminal. Upper surface UV+ golden yellow

55

Hypotrachyna osseoalba (Vain.) Y.S. Park & Hale
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Hypotrachyna osseoalbdVain.) Y.S. Park & Hale, Taxc
38: 88 (1989).

Syn.: Parmelia formosan&ahlbr., Repert Spec. NoRegni
Veg. 33: 57 (1934)Description: Thallus 38 cm wide
moderately to tightly adnate, lobes subcontiguows
imbricate, (1-)2-3 mm wide; upper surface mineratye
green with laminal to submarginal sorediate pustu@c
open dactyls; lower surface modergted densely rhizinat
rhizines densely dichotomously branched and prioig
beyond lobe margin. Cortex K&V+ yellow; lichexanthon
(major), atranorin (minor). Medulla K+ dirty brow&-, P—
or P+ pale orange; lividic acid (major), colensacid
(minor) and related compounds, +pigmentosin B (trachjs
species is readily distinguished by the UV+ yellopper
surface (lichexanthone) and pustulds. exsectaand H.
adjunctaalso produce pustules, but they lack lichexantr
Ecology and distribution: Frequent in montane oak/chest
and evergreen forests between 960 and 1600 m. Corim
Thailand, occurring both in subtropical and tempeeragion:
(ELIX 1994d; KUROKAWA & LAl 2001, LOUWHOFF &
ELIX 2002).

Soralia capitate on lobe ends. Upper surface UV-
Medulla K+ red or K+ yellow turning red
Medulla K-

Thallus dull, often pruinose. Medulla with salazint acid

56
57
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Hypotrachyna brevirhiza (Kurok.) Hale

Hypotrachyna brevirhiza(Kurok.) Hale, Smithsonian Con
Bot. 25: 26 (1975).

Syn.: Parmelia brevirhiza Kurok., in M. E.Hale & S
Kurokawa, Contr.U. S. Natl Herb. 36: 166 (196:
Description: Thallus + adnate to 8 cm wide, frequel
pruinose, with sublinear to subirregularbés that ar
contiguous or overlapping, with subcapitate soradiad
soredia that are initially farinose, becoming gtanuanc
clustered; lower surface black, densely rhizinatgh wa
narrow erhizinate margin. Cortex K+ yellow; atranc
Medulla K+ yellow then dark red, C-, KCP+ orange
salazinic. This species is the only sorediate,z#dla acid
producingHypotrachynain northern ThailandEcology and
distribution: The first record for Thailand, occurring
Shorea obtusan a dry dipterocarp foresit 900 m in th
Chiang Mai Province, Doi Inthanon National Park.
pantropical species, reported from South Americdphesi
(HALE & KUROKAWA 1964; HALE 1975), Indie
(DIVAKAR & UPRETI 2005), Africa (SWINSCOW &
KROG 1988), Australia (ELIX 1994d), Macquerilslanc
(FILSON 1981), the Pacific (ELIX & McCARTHY 200:
and Papua New Guinea (APTROOT & SIPMAN 1¢
LOUWHOFF & ELIX 2002).

Thallus glossy. Medulla with norstictic acid

Hypotrachyna granulans K.H. Moon & Kurok.

Hypotrachyna granulansK.H. Moon & Kurok., Bull. Natn
Sci. Mus., Tokyo, Ser.B, 26: 135 (2000).

Description: Thallus 26 cm wide, loosely adnate with lok
2-4 mm wide, emaculate, shiny with marginal to cdp
soredia; lower sudce brown to black, shortly rhizinate w
erhizinate zone near lobe tips. Cortex K+ yellowamorin.
Medulla K+ yellow turning red; norstictic acid (noa). It
differs fromH. kingii, which also contains norstictic acid,
the non-flaking cortex and the absence of pustideslogy
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and distribution: An endemic, corticolous species
northern Thailand, found dhinussp. along a road at 2450
in Chiang Mai Province, Chom Thong District, Doitianon.

Medulla C-, KC+ rose. Soredia not arising from pustiles

Hypotrachyna immaculata (Kurok.) Hale

Hypotrachyna immaculata (Kurok.) Hale, Smithsonie
Contr. Bot. 25: 41 (1975).

Syn.: Parmelia immaculata Kurok., in M.E.Hale &
S.Kurokawa, Contr. &. Natl Herb. 36: 178 (196«
Description: Thallus loosely to tightly adnate, up to Bj—
cm wide, with contiguous, sublinear, 1HBmm wide lobe -y N

with incised apices; upper surface whitish greynvatrge (1- 4 *) o ;3. o
2 mm wide), capitate soralia; medulla mostly whaeinge— :’ T iy =

brown below soralia; lower surface with dense, diomous il e S ,“‘
rhizines. Cortex K+ yellow; atranorin. Medulla Ker K+ 0 o T g ks -
pale reddish, C—, KC+ rose, P—, UV—; 4+kthylphysodic /& }J e K .

acid (major), lividic acid (minor), colensoic ac{dinor), ~j _"‘«*

physodic acidminor) and related traces. Distinguished f L ut_ . S
H. osseoalbay having capitate rather than pustulate so | WIS

and the absence of lichexanthone (YMtis separated fro g’ - T T

all other Hypotrachynaspecies in northern Thailand by TR

distinctive chemistryEcology and distribution: Corticolous
in an oak/pine forest at ¢. 1000 m in Chiang Maivitrce,
Mae Soi valley ridges. Reported from Australia, B
America, Africa (ELIX 1994d) and Asia (WOLSELEY at
2002).

Medulla C+ orange, KC+ deep orange (barbatic
Soredia arising from pustules

Pustules eroding to expose black lower cortex. Eaocarpic acid present

Hypotrachyna adjuncta (Hale) Hale

Hypotrachyna adjuncta(Hale) Hale, Phytolag 28: 34(

(2974).

Syn.: Parmelia adjunctaHale, Phytologia 22(6): 434 (197

Description: Thallus loosely overlapping to 10 cm wi

with sublinear to subirregular lobes; upper surfexeeral tc

grey-green with subcapitate pustules that often bec _ I
erumpent and then coarsely granutarediate, eventual . A ol o
eroding and exposing black lower cortex; lower acgfdarl =, p S
brown to black, rhizines dense, dischotomously ¢ied anc = ¥ :

projecting beyond margins. Cortex K+ yellow; atran@and . bk L
chloroatranorin; medulla K-C+ orange, KC+ dark oran z - <4

59

P—; barbatic, 4—Qdemethylbarbatic, obtusatic, norobtus
and echinocarpic acid$d. exsectais morphologically an =
chemically similar but separated by the lack ofiegbarpic = =
acid. Ecology and distribution: found in a montane : ._h
oak/chestnut forest at 1500800 m in Chiang Mai Provinc

Doi Suthep National Park. Reported from India, V

Malaysia, Sabah, the Philippines, Taiwan, Japan L

1972), Thailand (POOPRANG et al. 1999), Austrakd I

2001a) and Papua New GuindLOUWHOFF & ELIX

2002).

Pustules erumpent, not eroding to expose black loweortex. Echinocarpic acid
absent

Hypotrachyna exsecta (Taylor) Hale
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Hypotrachyna exsectgTaylor) Hale, Phytagia 28: 34:
(1974).

Syn.: Parmelia exsectdaylor, London J. Bot. 6: 167 (184
Description: Thallus 5-13 cm wide with lobes 3-mm,
often crowded, with pustules subterminal or ocazally
laminal, sometimes tall and open, mostly erumg
eventually eroding and becoming coarsely granular—
sorediate; lower surface black with densely bradahézines
that frequently project beyond lobe margins. Cortex
yellow; atranorin. Medulla K-C+ orange, KC+ deep oran
P—; barbatic and 4-O—demethylbarbatic acldistinguishet
from H. adjuncta by the lack of echinocarpic acidd.
laevigatais distinguished by the presence of simple sa
with farinose soredia, the absence of pustules laodde
lobes (2-5 vs. 1-3 mm widekcology and distribution: It
was foum in a montane ‘'moss forest and
Lithocarpus/Castanopsidorest, at 100000 m (Chian
Mai Province, Doi Inthanon, Queen’s stupa foresid
Lampang Province, Doi Khun Tan National Park). Regul
from Australia, SE Asia, E Asia and the Pacific (Kl
1994d, 2001; KUROKAWA & LAI 2001; POOPRANG et |
1999) and Papua New Guinea (KASHIWADANI 19
KUROKAWA 1979; LOUWHOFF & ELIX 2002).

Medulla K+ yellow turning red (salazinic) 61
Medulla K- or K+ yellow 62
Upper surface maculate and cracked

Parmotrema reticulatum (Taylor) M. Choisy

Parmotrema reticulatum(Taylor) M. Choisy, Bull. Mens
Soc. Linn. Soc. Bot. Lyon. 21: 175 (1952).

Syn.: Rimelia reticulata (Taylor) Hale & A. Fletche
Bryologist 93: 28 (1990)Parmelia reticulataTaylor in J
Mackay, Fl. Hibern., 2: 148, 183@escription: Thallus
loosely adnate, 5-20 cm widelobes subrotund
subirregular, 4-15 mm wide, margins irregulamgised tc
laciniate—dissected with cilia to 1mrmlong; upper surfac
pale greygreen, distinctly maculate to cracked v
marginal, subcapitate to linear soralia; lower acef darl
brown to black with dense, simple or squarroseimbiz
Cortex K+ yellow; atranorin. Medulla K+ yellow tung red.
C—, KC+ P+ orange; salazinic acid. Distinguished fromec
maculate species with salazinic acid by the matginealia
and fromP. subsumpturwhich has a closely adnate thall
This species is extremely variable, readily segarditomP.
cetratumby the marginal soralig&cology and distribution:
Corticolous throughout undisturbed and disturbededts
between 800 and 1450 m. Cosmopolitan.

Upper surface not maculate and cracked

Parmotrema cristiferum (Taylor) Hale

Parmotrema cristiferum(Taylor) Hale, Phytologia 28: 3!
(1974).

Syn.: Parmelia cristifera Taylor, J. Bot., Lond. 6: 1¢€
(1847).Description: Thallus loosely attached, 3—1Q6) cm
wide with lobes often overlapping, 6—-20 mm widedan.
margins ascending and eciliate; upper surface @linemale
greenishgrey with marginal to submarginal granular sor:
lower surface black with pale brown to tan margie an
sparse, short (0.0-2 mm long) rhizines. Cortex K+ yello
atranorin. Medulla K+ yellow turning red, C-, KCP+
orange; salazinic acid and consalazinic acid. Dstishec
from other species with salazinic aciB. (reticulatum, P

.- / .'I%;. g . *]
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subcaperatum, P. subsumptuand P. subtinctorium these
formerly in Rimelia and Canomaculing by the nake
marginal zone on the lower surface and the emazthatlus
P. cristiferumrarely produces rudimentary cilia in the I
axils but their presence seems to be of limitedrnaric
significance (KROG & SWINSCOW 1981; LOUWHOFF
ELIX 1999). Ecology and distribution: Corticolous in dr
evergreen forests, mixed deciduous forests andosal
rainforests between 370 and 1200 m. Widespreadighio!
tropical and subtropical areas (ELIX 1994; HALE &€
LOUWHOFF & ELIX 1999) but rare in Africa (KRG &

SWINSCOW 1981).
Medulla P+ orange to red 63
Medulla P- 66

Medulla K+ bright yellow (stictic)

Parmotrema perlatum (Huds.) M. Choisy

Parmotrema perlatum(Huds.) M. Choisy, BullMens. Soc
Linn. Soc. Bot. Lyon 21: 174 (1952).

Syn.: Parmotrema chinenséOsbeck) Hale & Ahti, Taxa
35: 133 (1986)Lichen perlatusHuds., Flora Anglica: 44
1762. Description: Thallus loosely adnate, 3—cm wide
lobes 7-15 mm wide, with sparse ciliamda adscendin
margins; upper surface silver grey to grgneen, cracked i
older parts, with marginal soredia (soralia granulbower
surface black with brown margin; rhizines modesatidnse
simple, short. Cortex K+ yellow; atranorin. Medull&t+
bright yellow, C—, KCs P+ orange; stictic and constic
acids and traces of related compoun@s.cristiferum has
salazinic acid and®. gardneri has protocetraric acidand
soralia forming complex raised structures on nayriatera
lobes. Ecology and distribution: Corticolous in evergree
forests above 1000 m. A pantemperate to tropicatisp
widespread in the Northern and Southern Hemispheres

Medulla K- (or K+ dirty yellow- brown),
(protocetraric)

Cilia conspicuous, more or less dense, > 2 mm long
Parmotrema subarnoldii (Abbayes) Hale

~

Parmotrema subarnoldii (Abbayes) Hale, Phytologia =
339 (1974).

Syn.: Parmelia subarnoldii Abbayes, Mém. Inst.sci.
Madagascar B, 10: 113 (196Description: Thallus loosel
adnate, 5-15 cm wide, lobes rounded or incised4 9am
wide, margins with dense, 8-mm long, simple ¢
bifurnicate cilia; upper surface pale grey to grgeey, ofter
uneven and foveolate with ascending marginal sar
medullawhite £ pigment; lower surface dark with a browr
mottled margin; rhizines sparse, long, simple orelg
branched. Upper surface K+ yellow; atranorin. Mé&di—
or K+ dirty brown, C—, KC+ red—brown, P+ oranges:
protocetraric and protolichesterinic cids, =+ skyrin
Distinguished fronP. gardnerj which also has protocetra
acid in the medulla, by the conspicuous cilia whach wel
developed. Ecology and distribution: Corticolous in
mixed deciduous forest at 800 m in Mae Hong SowiRce,
Mae Lao-Mae Sae Wildlife Sanctuary; also reported
POOPRANG et al. (1999). Pantropical (ELIX 1994).

64

Cilia sparse, sometimes restricted to lobe axils an

damaged margins only, to 1.5 mm long 65
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Upper surface yellowish (usnic). Medulla with a yébwish pigment below the upper
cortex

Parmotrema dilatatum (Vain.) Hale

Parmotrema dilatatum (Vain.) Hale, Phytologia 28: 3!
(2974).

Syn.: Parmelia dilatataVain., Acta SocFauna Flora feni
7(7): 32 (1890).Description: Thallus loosely attached, 3—
10(-15) cm wide, with rounded, eciliate lobes18—mm
wide; upper surface yellowish grey, soralia marginal
linear, or subcapitate on ascending lateral lolmedulle
white with yellowish pigment in layer below cortebgwer |
surface black with paler marginal zone; rhizinesrse
Cortex K+ yellow; atranorin ah usnic acid. Medulla K
dirty yellow-brown, C—, KC-, P+ orange-regrotocetrari
acid (major). Dlstlngwshed by the usnic acid ie ttorte»
and pigmentin upper layers of medull&cology and
distribution: Corticolous in disturbed evergreen fore
abovel000 m and mixed deciduous forests at 800 m (@l
Mai Province, Doi Suthep National Park; Chiang
Province, Khun Lao Village). Reported from Afrioasia, S
America (SWINSCOW & KROG 1988), India (DIVAKA
& UPRETI 2005), the Pacific (ELIX & McCARTHY @08),
Australia and New Zealand (ELIX 1994e).

Upper surface grey-green. Medulla white throughout

Parmotrema gardneri (C.W. Dodge) Sérus.

(Parmc;trema gardner{C.W. Dodge) Sérus., Bryologi87: 5
1984).

Syn.: Parmelia gardneriC.W. Dodge, Ann. Mo. BotGdn
46: 179 (1959).Description: Thallus loosely attached
adnate, 4-6 cm wide, lobes overlappindl@mm wide, witt
subascending and irregularly incised, eciliate parsely
ciliate margins; upper surface pale to gregmey, with
marginal and linear to subcapitate soralia; lowerface
black with a brown zone and simple, sparse, slenslesri
(0.1-0.2 mm long) rhizines. Cortex K+ yellow; atrano
Medulla K+ dirty yellow, C—, P+ orange-re@rotocetraris
acid. Distinguished fror®. dilatatumby the absence of usi
acid. Ecology and distribution: Corticolous on twigs
branches and trunks, common in dry dipterocarp sts N il |
between 700 and 900 m, and in disturbed evergrests a [HETFAEREAEA TR AR
1100 m. Pantropical, reported from Australia, Africa,ulit

America, Papua New Guinea and the Pacific (ELIX4ES

ELIX & McCARTHY 2008, LOUWHOFF & ELIX 1999).

Soralia laminal, initially somewhat pustulate

Canoparmelia texana (Tuck.) Elix & Hale

Canoparmelia texanaTuck.) Elix & Hale, Mycotaxon 2°
279 (1986).

Syn.: Parmelia texand uck., American Journal of Science
Arts, ser. 2 25: 424 (1858pescription: Thallus adnate, 6—
12 cm wide, lobes (1-)3-mm wide, eciliate; upper surfe £
grey—white or yellowishwhite with laminal, initially
somewhat pustulate soralia; lower surface black Wwibwn
erhizinae zone, rhizines simple, sparse, black.teRoK+
yellow; atranorin. Medulla K—, C—, KC- or + faining, P
UV+ white; divaricatic acid. Distinguished fromC.
owariensis by the sorediate upper surfadécology and
distribution:  Corticolous in northern Thailand a
infrequent on dry bark oPinus kesyiaand Dipterocarpus
obtusifolius at 640-1000 m(Chiang Mai Province, Di
Suthep National Park and Lampang Province, Doi Khan
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National Park). Widely distributed in tropicabbtropica
regions of the world (DIVAKAR & UPRETI 2005).

Soralia marginal, not pustulate 67
Medulla C+ red 68
Medulla C- 70

Medulla white in upper part and yellowish below

Parmotrema permutatum (Stirton) Hale

Parmotrema permutatun(Stirton) Hale, Phytologia 28: 3.
(1974).

Syn.: Parmelia permutatestirton, Scott. Nat. 4: 252 (1877—
8). Description: Thallus loosely attached and overlappin¢
5 cm wide, lobes rounded, up to 1 cm wide with rimes
entire to crenate and dense, ciligd2am long; upper surfai
mineral grey, smooth, emaculate with sorediatargins
giving edges a crinkled appearance; medulla wintappe!
part and yellowish below; lower surface black wilrk
brown shining marginal zone, rhizines sparse. GoKe
yellow; atranorin. Medulla K-, C+ red, KC+ pale rde-
gyrophoric acid andunidentified pigment (HALE 196E&
Distinguished from other gyrophoric acid containgpgcie:
by the partly ochraceous medulicology and distribution:
Corticolous in an evergreen forest at 7808 m in Chiani
Rai Province, Khun Lao Village. Reportedrn southern ar
eastern Africa, India, Sumatra, Papua New Guineétj Binc
Brazil (ELIX 1994e).

Medulla white throughout 69
Soredia farinose. Medulla with gyrophoric acid

Parmotrema sancti—angelii (Lynge) Hale

Parmotrema sancti—-angeliiLynge) Hale, Phytologia 2

339 (1974). e P

Syn.: Parmelia sancti—angeliLynge, Ark. Bot. 13 (13): 3 / ;;-_.‘_ A
(1914). Description: Thallus up to 15 cm wide, loose¢ _.01
attached, lobes irregular, 7-14 mm wide, withnate tc NThhd
incised, sparsely to densely ciliate margins; upgpenface e B B
grey green with marginal soralia (soredia farinpdejver F:r ' U N
surface black with brown margin; rhizines densenpe.

Upper cortex K+ yellow; atranorin. Medulla K€+ red -
KC+ red, P—; gyrphoric acid. This species can be difficul
separate fromP. cooperi which is also C+ red but h
lecanoric instead of gyrophoric acid and granudher thau i&
farinose sorediaEcology and distribution: Corticolous ir TSR

dry dipterocarp, mixed deciduous darevergreen fores

between 900 and 1460 m. Pantropical. L AR AR AR

Soredia granular. Medulla with lecanoric acid

Parmotrema cooperi (J.Steiner & Zahlbr.) Sérus.

Parmotrema cooper{J.Steiner & Zahlbr.pérus., Bryologis
87: 4 (1984).

Syn.: Parmelia cooperil.Steiner & Zahlbr., in Zahlbr., B«
Jb. 60: 528 (1926)Description: Thallus loosely adnate, 7—
15 cm wide with densely ciliate (cilia 2—mm long)
rounded, 7-15 mm wide lobes; upper surface greyréy— @

green and irregularly cracked with marginal andnsaiginal
granular soralia; lower surface black with brownrgia anc
sparse, simple, short (2 mm long) rhizines. Corkex o o F S
yellow; atranorin. Medulla K-, C+ red, KC+ red, ;P— i1 %" ww @
lecanoric acid.P. subarnoldiiis P+ orange (protocetra ‘ | l ’

acid), has farinose soredia, longer rhizines angl have ¢
mottled marginal zone on lower surfae.sancti—angeliis
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also C+ red but has gyrophoric instead of lecanacid anc
farinose rather than granular soredi&cology and
distribution: Corticolous in a mixed deciduous forest at
m. Reported from Australia, Africa, Asia (ELIX 199hdia
(DIVAKAR & UPRETI 2005), and Papua New Guir
(LOUWHOFF & ELIX 1999).

Medulla KC-

Parmotrema praesorediosum (Nyl.) Hale

Parmotrema praesorediosun{Nyl.) Hale, Phytologia 2¢

338 (1974).

Syn.: Parmelia praesorediosBlyl., Sert.Lich. Trop. Labual

Singapore: 18 (1891Pescription: Thallus adnate, up to TR
cm wide, lobes rounded, Z—mm wide with eciliate | |' | | | | | '|
suberect, sorediate margins; upper surface pale tegile

and cracked in older parts, soredia granular; losteface 5
black with mottled, narrow (2-mm wide) margin; rhizine
sparse, simple, short (1-2 mhong). Cortex K+ yellow
atranorin. Medulla K-, C- KC- P-protopraesorediosic a
praesorediosic acids. Distinguished by negative tgsts ol
the medulla, the presence of fatty acids, and frBm
hababianumby the emaculate upper surfageology anc
distribution: Corticolous in deciduous dipterocarp fore
from 420 to 840 m (Lampang Province, Wiang Ki
National Park, and Chiang Mai Province, Doi Sut
National Park). Also known to occur on rock (ELIX%e;
DIVAKAR & UPRETI 2005). Pantropical.

Medulla KC+ (fleeting) red 71
Thallus with isidioid marginal outgrowths which beamme sorediate

Parmotrema mellissii (C.W.Dodge) Hale

Parmotrema mellissi{C.W.Dodge) Hale, Phytologia 28: 337
(1974).

Syn.: Parmelia mellissiiC.W.Dodge, Ann.Missouri Bot.
Gard. 46: 134 (1959pescription: Thallus loosely attache
up to 12 cm wide, lobes 8-mm wide with ascendin
crenate margins with abundant cilia which ard 2am long
upper surface pale grey to grgyeen, emaculate, wi
abundant marginal soralia intermixed with margirzald
submarginal isidioid outgrowths that become soteg
medulla white; lower surface black with dark bromargina
zone; rhizines long, slender, in scattered gro@ustex K+
yellow; atranorin. Medulla K-, C—, KC+ reddish, ,R}V+
blue-white; alectoronic acid—collatolic acid. Distinguishe
from other species with alectoronic anddecollatolic acids
by the ciliate isidioid marginal outgrowths thatcbene
sorediate Skyrin reported but not seen in Thai specim U
Ecology and distribution: Corticolous in evergreen forest | | | | | | | |
960 and 1600 m (Chiang Mai Province: Doi Suthep Bot

Inthanon National Parks). Corticolous and saxicsloulndis

(DIVAKAR & UPRETI 2005). Widespread in tropical au

warm temperate regions (SWINSCOW & KROG 1988).

Thallus without isidioid marginal outgrowths 72
Lobes with sparse marginal cilia. Medulla with problichesterinic acid, UV-
Parmotrema hababianum (Gyelnik) Hale

[
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Parmotrema hababianum(Gyelnik) Hale, Phytologia 2

339 (1974).

Description: Thallus loosely attached, 88 cm wide, lobe

rounded, 5-15 mm wide, with sparsely ciliate (c0i&-2.0

mm long), subascending argins; upper surface and

maculate and mineral to greyeen with marginal ar SRR
submarginal, linear or capitate soralia; lower acef blacl
with white or mottled marginal zone&ortex K+ yellow - TR
atranorin. Medulla K-, C-, KC+ reddish, P—, UV- == i b L %
protolichesterinic acidP. rampoddense emaculate and h b S ’
alectoronic instead of protolichesterinic acidP.
praesorediosumacks marginal cilia and has all medull
spot tests negative and fatty acid&€cology and
distribution: Corticolous in a plantation foresn Chianc
Mai Province, Doi Suthep National Park, at 1400
(POOPRANG et al. 1999). Reported from N and S Aoz
Africa (SWINSCOW & KROG 1988), India (DIVAKAR ¢
UPRETI 2005), Thailand, China, Sri Lanka (WOLSELE?
al. 2002) and Nepal (KUROKAWA 1993).

Lobes with dense marginal cilia. Medulla witk
alectoronicla—collatolic acids, UV+ blue-white

Upper surface strongly white-maculate. Medulla (fleting) C+ red

Parmotrema lobulascens (J.Steiner) Hale

Parmotrema lobulascengJ.Steiner) Hale, Phytologia -
337 (1974).

Syn.: Parmelia lobulasceng. Steiner Verh. Zool. Bot. G¢
Wien 53: 234 (1903)Description: Thallus loosely adnat
lobes 46 mm wide, with commonly lobulate margins ting
brown with conspicuous, up to 2 mm long cilia; ug
surface greenish grey, + maculate; soralia lineaascendin
lobe margins; lower surface black with pale broww
yellowish marginal zone; rhizines simple, scatter€drtex
K+ yellow; atranorin. Medulla K—, C+ pink, KC+ puep P;
UV+ blue-white; alectoronic ando—collatolic acids, :
gyrophoric acid. Distinguished frofd. nilgherrenseby the
presence of soralia. The thai specimen ha8 dwn wide
lobes, while SWINSCOW & KROG (1988) report 020
mm wide lobesEcology and distribution: Known from &
single locality in northern Thailand: corticolous ia
relatively disturbed evergreen forest at 1100 r@lwang Ra
Provirce, Khun Lao Village; more frequent in Uthai Th
and other areas to the south. Reported from Afwid Asie
(SWINSCOW & KROG 1988) and Australia (McCARTF

73

Prraed "\J

2008).
Upper surface emaculate or faintly maculate

74
Medulla C-

Cilia to 3 mm long. Medulla white throughout. Lobes10-20 mm wide

Parmotrema poolii (C.W. Dodge) Krog & Swinscow

Parmotrema poolii (C.W. Dodge) Krog & Swinscov
Lichenologist 15: 130 (1983).

Syn.: Parmelia poolii C.W. Dodge, Ann. Mo. Bot. Gdi
46:146 (1959)Description: Thallus loosely adnate, 196

cm wide; lobes irregular and rounded,18-mm wide witt
sparse to dense, 08-+mm long cilia; upper surface grey =
grey-green and becoming finely cracked with marg —
soredia; lower surface black with brown margin; rhes
scattered, to 2 mm long. Cortex K+ yellow; atranc =
Medulla K-, C—, KC+ red, P—, UV+ blughite; alectoroni =
& a—collatolic acids. The presence of soredia distisiguhis B
species from other alectoronietollatolic acid containin
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speciesP. nilgherrensas white-maculate and lacks sorec
P. subarnoldii has an uneven and foveolate thallus
protocetraric acid (P+ orange—-red) dadrampoddenséas
longer cilia (36 mm) and a K+ purple pigmented lov
medulla.Ecology and distribution: Corticolous in evergree
forests at 700800 m in Chiang Mai Province, Doi Inthar

National Park, and in Mae Hong Son Province, Mae-lLa

Mae Sae Wildlife Sanctuary. Reported from Austrakz
Africa, Thailand, Madagascar (ELIX 1994e; KROG
SWINSCOW 1981), Papua New Guinea (LOUWHOF}
ELIX 1999) and Hawai'i (LOUWHOFF 2000).

Cilia 3-6 mm long. Medulla pigmented in lower layes. Lobes 5-15 mm wide
Parmotrema rampoddense (Nyl.) Hale

Parmotrema rampoddens@Nyl.) Hale, Phytologia 28: 3:
(2974).

Syn.: Parmelia rampoddensilyl., Acta Soc. Sci. Fenn. 2
7 (1900).Description: Thallus up to 15 cm wide, loose
adnate, lobes irregular, 5 mm wide, margins incised w
dense, 36 mm long, simple to furcated cilia; upper suri
pale grey to grey with linear or occasionally sybitze
soralia; medulla white, partly pigmexat K+ purple; lowe
surface black with brown margin, rhizines sparsepke.
Cortex K+ yellow; atranorin. Medulla K-, C—, KC+dieP~
UV+ blue-white; alectoronic &—collatolic acids, + skyrir
For distinction from other alectoroniefcollatolic acic
containing species with marginal soredia see uRdgoolii.
P. subarnoldiihas longer rhizines and contains protocet
acid. Ecology and distribution: Corticolous n mixed
deciduous forest at 800 m in Lampang Province, 4
Kosai National Park and in Chiang Mai Province, Bathey
National Park, 840 m. Pantropical (ELIX 1994e).

Upper cortex K- (usnic acid)
Upper cortex K+ yellow (atranorin)
On rock

On bark or wood

Isidia epicorticate, eroding

L aF
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Xanthoparmelia congensis (Stein) Hale

Xanthoparmelia congensi¢Stein) Hale, Phytologia 28: 4
(1974).

Syn.: Parmelia congensisStan., Jahresber. Schles. G
Vartel. Cult. 66: 140 (1889).Description: Thallus
subcrustose and very tightly adnate42em wide, lobe
sublinear 0.3—0.9 mm wide; upper surface pale yelipeen
becoming areolate, with epicorticate and erodiidjaslower
surface black and sparsely rhizinate. Cortex #snic acid
Medulla K+ yellow, C—, KCs+ P+ orange; stictic aci
Separated fronX. mougeotindy the eroding isidigEcology
and distribution: Saxicolous, found between 500 and 1
m in Phitsanulok Prowice, Nakorn Thai district, and
Chiang Mai Province, Doi Saget District. Reportedni
India, China (incl. Hong Kong), Australia, Americafrica
(DIVAKAR & UPRETI 2005) and Thailand (POOPRANG
al. 1999).

Isidia slender to slightly inflated, not eroded

Xanthoparmelia mougeotina (Nyl.) D.J. Galloway
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Xanthoparmelia mougeotina(Nyl.) D.J. Galloway, Ne\
Zealand J. Bot. 18: 538 (1981).

Description: Thallus foliose to subcrustose and tigl
adnate, 3-5 cm wide, lobes sublinear—elongate,10rBm
wide; upper surface pale yellogreen, darkening ai
becoming crackedreolate centrally, sparsely isidiate v
slender or slightly inflated isidia; lower surfaddack to
dark—brown and sparsely rhizinate. Cortex; Kisnic acid
Medullla K+ yellow, C—, KC+ P+ orange; stictic, constic
and norstictic acidsX. congensisis distinguished by tF
eroded isidia.Ecology and distribution: Saxicolous in a
evergreen forest, Lamphun Province, Doi Khun National
Park, 900 m. Reported from Australia, New Zealand
Papua New Guinea (ELIX 1994h)

Lobes with marginal black cilia which are swollen athe base

Relicina planiuscula (Kurok.) Hale

Relicina planiuscula (Kurok.) Hale, 1974, Phytologia Z
484.

Syn.: Parmelia planiuscula Kurokawa in Hale an
Kurokawa, 1964 Contr. US Natn. Herbarium &
Description: Thallus adnate on bark, coriaceous9 %m
diam.; lobes sublinear-elongate, 1-3 mmayidpper surfac
plane, faintly maculate, sparsely to moderatelglidase, the
isidia simple, > 0.7 mm high, frequently procumbeately
lobulate; lower surface black, moderately rhizinathe
rhizines simple, black. Apothecia rare, adnate,MA2 diam,
ecoronate, the amphithecium isidiate. Upper cokexusnic
acid. Medulla K+ yellowish, C+ faint yellow-orang&C-,
P+ yellow; echinocarpic and usnic acids and a Cknawn.
Ecology and distribution: This is the commonest species
Relicina at higheelevations in Southeast Asia, on trunk
branches ofQuercusand other trees in open forests
mossy forest at 1500200 m. Reported from Chiang M
Prov., Mushroom Research Centre along road to Pal,
800 m. Also known from Japan, Taiwan, Philipgine
Malaya, Indonesia, and Sabah (HALE 1975b).

Lobes without cilia 79
Medulla KC+ yellow (barbatic)

Relicinopsis rahengensis (Vain.) Elix & Verdon

Relicinopsis rahengensiévain.) Elix & Verdon, Mycotaxol
27: 282 (1986).

Syn.: Parmelia rahengensis/ain., Ann. Soc. ZoolBot.
Fenn. Vanamo, 1: 39 (192Description: Thallus adnate, 3—
6 cm, lobes 0.55 mm wide, with eciliate margins; up|
surface yellow green with dense, simple or bradclsidia
mainly in the older part; lower surface pale tokdhrown
with dense, mainly simple to sparsely branchedinbi
Cortex K—; usnic acid. Medulla K-, C—, KC+ yello®s- or
P+ pale orange; barbatic acid. 4-demethylbarbatic ac
(minor), + echinocarpic acid (minor).Ecology anc
distribution: Corticolous in dry dipterocarp forest and mi:
deciduous forest at 609060 m, and in montane oak/chesi
forest to 1550 m. Also reported from Australia whér is
rare (ELIX 1994f).

Medulla KC- (protocetraric)

Relicinopsis malaccensis (Nyl.) Elix & Verdon
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Relicinopsis malaccensiéNyl.) Elix & Verdon, Mycotaxot
27: 282 (1986).

Syn.: Parmelia malaccensidNyl., in Nyl. & Crombie, J
Linn. Soc. London, 20: 51 (1883pPescription: Thallus
adnate, 4-5 cm wide; lobes sublinear and imbricag1.5
mm wide, with eciliate margins; upper surface yeligreen
transversely cracked with dense, mostly simple |Isfta0.3
mm high) isidia; lower surfze pale to dark brown wi
dense, simple rhizines to margins. Cortex Ksnic acid an
atranorin. Medulla K-, C-, KG—P+ orange; protocetra
acid. Distinguished fronR. rahengensidy the presence
protocetraric acid and the absence of barbatic acithe
medulla.Ecology and distribution: Corticolous in a mixe
deciduous forest at 800 m in Mae Hong Son Proviivzse
Lao-Mae Sae Wildlife Sanctuary. Reported from Austt;
Africa, Sri Lanka, Malaysia, Sabah, Indonesia, ®ala
Papua New Guinea, Imi(ELIX 1994f, DIVAKAR &
UPRETI 2005), the Philippines and Thailand (POOPRH
et al. 1999, WOLSELEY et al. 2002).

Medulla yellow to orange at least in part
Medulla white

Lobes 6-11 mm wide. Rhizines simple. Medulla P- (\pinic)

81
82

Parmotrema sulphuratum (Nees & Flot.) Hale

Parmotrema sulphuratum(Nees & Flot.) Hale, Phytolog
28: 339 (1974).

Syn.: Parmelia sulphurataNees & Flot., Linnaea 9: 5(
(1835).Description: Thallus loosely adnate, 66 cm wide
lobes subirregular, 6-11 mm wide with ciliate (A5/mm
long) margins; upper surface grey or yellowigteen
irregularly cracked exposing sulphur yellow or ae
medulla, with fragile isidia; lower surface blacktlwbrown
margn; rhizines long, sparse, scattered. Cortex K+oye|
atranorin. Medulla Kyellow medulla) or K+ purple (oran
medulla), C—, KC—, B~vulpinic acid, + skyrin. Distinguishe
by the sulphur—yellow medulld&cology and distribution:
Corticolous in a mixeddeciduous forest at 700 m in MV
Hong Son Province, Mae Lablae Sae Wildlife Sanctuar
reported from Thailand by POOPRANG et al. (19
Pantropical (ELIX 1994).

Lobes 1.5-5 mm wide. Rhizines simple to dichotomolysbranched. Medulla P+

orange-red (salazinic)

Hypotrachyna ramkhamhaengiana Elix & Pooprang

Hypotrachyna ramkhamhaengiana Elix & Pooprang
Mycotaxon 71: 113 (1991).

Description: Thallus adnate; lobes subdichotomously
irregularly branched, 1.5:0 mm wide; upper surface p
grey to grey, becoming strongly whiteaculate with spar:
to dense, cylindrical, simple or rarely branchedlias
medulla white or yellow in part; rhizines modergtdense ti
dense, simple or sparsely katomously branched. Cort
K+ yellow; atranorin. Medulla K+ yellow turning dared,
C—-, P+ orangeed; salazinic acid (major), pigmentosin
(minor) and traces of consalazinic acid and seoalacid A.
Distinguished fronH. crenataby the yellow medullasimple
isidia and the salazinic acid complex in the medullith
traces of secalonic acid AEcology and distribution:
Endemic to Thailand and at present only known fribre
northern provinces; apart from the type localityglso occur
in Chiang MaiProvince,in montane evergreen forests ar
oak/chestnut forests, at 1550-1600 m.
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Lobes linear, with parallel margins, attached onlyat base
Everniastrum vexans (Zahlbr. ex W.Culb. & C.Culb.)Hale ex Sipman

Everniastrum vexangZahlbr. ex W.Culb. & C.Culb.) Ha
ex Sipman, Mycotaxon 26: 242 (1986).

Syn.: Cetrariastrum vexanZahlbr. ex W. Culb & C. Cull
Bryologist 84: 294 (1981).Description: Thallus witk
flattened to subinvolute, 1-2 mmide lobes; upper surfa
isidiate with simple or branched, + ciliate isidilgwer
surface black, brown at the tips, with long43+ more mm)
abundant simple or forked rhizines usually extegdmlobe
margins. Cortex K+ yellow; atranorin. Medulla K-liow
turning red, C—, KG- P+ orange; salazinic acid. Rea
distinguished fromE. cirrhatum and E. nepalenseby the
presence of isididecology and distribution: Corticolous ol
twigs and branches on margins of evergreen foreets
1300 to 1600 m. Pampical, reported from the Neotropi
India, Thailand, Java, Philippines, Taiwan, Ke
(CULBERSON & CULBERSON 1981) and the Galapa
Islands (ELIX & McCARTHY 2008).

Lobes rounded to linear, but attached from lowe
surface

Lobes with marginal black cilia which are swollen &
the base

Lobes without cilia, or with simple, eyelasHhike cilia
(not swollen at the base)

Medulla K+ yellow turning red (salazinic). Rhizines
simple or weakly and irregularly branched

Medulla K-. Rhizines dichotomously branched
Lower surface dark brown to black

83

84

87

85
86

Bulbothrix tabacina (Mont. & Bosch) Hale

Bulbothrix tabacina (Mont. & Bosch) Hale, Phytologia 2
481 (1974).

Syn.: Parmelia tabacinaMont. & Bosch, in Mont., Syl
Gen. Sp. Crypt.: 327 (185@pescription: Thallus adnate, 3—
5 cm wide; lobes (1.5-)5-mm wide with bulbate margin
cilia; upper surface whitish grey, + maculate, isigresent
lower surface black with moderatetiense, rarely branch
rhizines. Cortex K+ yellow; atranorin. Medulla K-eljow
turning red, C-, KG- P+ orange; salazinic ac
Distinguished fromB. isidiza by the black rather than pi
brown lower cortexEcology and distribution: Corticolous
in an evegreen forests at c. 1000 m (Chiang Dao Wil
Sanctuary and Chiang Mai Province, Doi Suthep Mat
Park). Pantropical (ELIX 1994a; SWINSCOW & KR(
1988; DIVAKAR & UPRETI 2005); corticolous at
saxicolous.

Lower surface pale brown
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Bulbothrix isidiza (Nyl.) Hale Phytologia 28: 480 (1974).

Syn.: Parmelia isidizaNyl., in Henriques, Bull. Soc. Brot¢
3: 130 (1885).Description: Thallus adnate to loose
attached, 5-10 cm wide; lobes4lmm wide with margine
bulbate cilia; upper surface pale yellgyreen to grey
densely isidiate; lower surface uniformly pale bnowith
simple, pale brown or darkening rhizines. CortexyeHow;
atranorin. Medulla K+ yellow turning red, C—, KCP+
orange; salazinic acid. Distinguished from the c
Bulbothrix species in northern Thailand by a pale lc
surface, simple rhizines and by the presence dfiai
Ecology and distribution: Corticolous and widespread
northern Tlailand; occurring in evergreen forests above :
m. Pantropical, in open, secondary forests (HALEGEE
SWINSCOW & KROG 1988; ELIX 1994a; DIVAKAR ¢
UPRETI 2005); corticolous and saxicolous.

Lower surface pale brown. Medulla C+red (gyrophorig

Bulbothrix goebelii (Zenker) Hale

Bulbothrix goebelii (Zenker) Hale, Smithsonian Contr. E
32: 14 (1976).

Syn.: Parmelia goebeliZenker, in Goebel & Kunze, Phar
Waarenkunde 1: 134 (182Description: Thallus adnate, 2— SRERERRRLE
8 cm wide; lobes 0.4=5 mm wide with marginal bulba B

dense and + apically branched cilia; upper surfade grey
moderately isidiate; lower surface dark brown tackl with
branched rhizines. Cortex K+ yellow; atranorin. Mial K—,
C+ rose, KC+ red, P-gyrophoric acid. The chemistry s
this apart from otheBulbothrix species in northern Thailar
Ecology and distribution: Corticolous in northern Thailan
occurring in evergreen forests above 1000 m (Chibsliag
Province, Doi Suthep National Park, and Chiang
Province, Khun Lao Village). A pantropical specie$
primary and secondary forests at low elevations IXE
1994a); corticolous and saxicolous.

Lower surface black. Medulla C-

Bulbothrix cf. pigmentacea (Hale) Hale

Bulbothrix pigmentacea(Hale) Hale, Phytologia 28: 4
(1974).

Syn.: Parmelia pigmentaceaHale, J. Jap. Bot. 43: 3
(1968). Description: Thallus adnate and fragile, 2-cm
wide; lobes 0.2-Imm wide with dense, bulbate, apic:
branched marginal cilia; upper surface pale grdynys
moderately isidiate; lower surface black with dadense
dichotomously branched rhizines. Cortex K+ vyell
atranorin. Medulla K-, C—, KC—, P—. HALE (1976apoets
an unknown red pigment in the rhizines and lowetest but
this was not seen in specimens from Thailand:utccbe tha
our material corresponds t8. queenslandica(Elix &
G.N.Stevens) Elix, reported from Chiang Mai
POOPRANG et al (1999); thenaterial is currently und
revision. Distinguished frorB. bulbochaetay the presenc
of isidia. Ecology and distribution: Common in norther
Thailand; corticolous in dry dipterocarp forest£a600-900
m and also in disturbed fagaceous forests udi60 m
Known from SE Asia (HALE 1976a, WOLSELEY et

2002).

Rhizines richly and dichotomously branched 88
Rhizines simple or weakly and irregularly branched 93
Medulla K+ yellow or K+ yellow turning red 89
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Medulla K- 91
Medulla K+ yellow (stictic)

Hypotrachyna crenata (Kurok.) Hale

Hypotrachyna crenata(Kurok.) Hale, Phytologia 28: 3¢
(1974).

Syn.: Parmelia crenataKurok. ex Hale & Kurokawa, Con
U.S. Natl. Herb. 36: 168 (1964pescription: Thallus 36
cm wide, loosely adnate with subirregular to subiicdie,
1.5-5 mm wide lobes with subrotund to subtruncate ay
isidia moderate to dense, cylindrical, simple oanwmhed
lower surface black in centre with pale brovpapillate
marginal zone; rhizines sparse to moderately brah
Cortex K+ yellow; atranorin (+ trace of usnic acit¥jedulla
K+ yellow, C—, KC~+ P+ pale orange; stictic acid (majc
norstictic acid (minor), menegazziaic acid (minamy relate:
compoundgtraces). Characterized by the presence of s
acid, which is unusual in this genus, and the smi
branched isidiaEcology and distribution : Corticolous ir
evergreen mossy forests at 142860 m in Chiang Me
Province, Doi Inthanon and Doi SupheNational Parks
Reported from Asia and the eastern Pacific, Indidonesia
Taiwan, Thailand (WOLSELEY et al. 2002) and Js
(HALE & KUROKAWA 1964).

Medulla K+ yellow turning red 90
Upper surface maculate. Lobes 1-5 mm wide

Hypotrachyna ramkhamhaengiana Elix & Pooprang

Hypotrachyna ramkhamhaengiana Elix & Pooprang
Mycotaxon 71: 113 (1991).

Description: Thallus adnate, lobes subdichotomously
irregularly branched, 1.5-5.0 mm widepper surface pa
grey to grey, becoming strongly whiteaculate with spar:
to dense, cylindrical, simple or rarely brancheddiés
medulla white or yellow in part; rhizines modergtdense ti
dense, simple or sparsely dichotomously brancheudteg
K+ yellow; atranorin. Medulla K+ yellow turning darked,
C-, P+ orangeed; salazinic acid (major), pigmentosin
(minor) and traces of consalazinic acid and sedalacid A.
Distinguished fronH. crenataby the yellow medulla, simp
isidia and the salazic acid complex in the medulla, w
traces of secalonic acid AEcology and distribution:
Endemic to Thailand and at present only known friwe
northern provinces; apart from the type localitylso occur
in Chiang Mai Province, in montane evergréerests and i
oak/chestnut forests, at 1550-1600 m.

Upper surface not maculate. Lobes 5-10 mm wide

Hypotrachyna awasthii Hale & Patwardhan

Hypotrachyna awasthiiHale & Patwardhan, Bryolag 77:

637 (1974).

Description: Thallus loosely adnate 66 cm wide, with

broad (up to 10 mm wide), rounded lobes; isidiapsinto

branched, cylindrical but with a * slightly inflatdase, up t 1" "ﬁ
0.5 mm tall, black—tipped; lower surface dark brawibleck,

rhizines moderately dense and sparsely dichotoryreus “
branched, narrow marginal zone erhizinate. Cortex

yellow; atranorin. Medulla K+ yellow turning red—~CKC-,

P+ orangered; norstictic acid (major), salazinic a
(minor/trace).H. ramkhamhaengiang distinguished by tf

narrower lobes (1-5 vs. 56 mm) and lacks norstictic ac
Parmelinopsis wallichianaesembles$d. awasthiibut it lacks

|II|||III[|
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norstictic acid and has simple to squarrose ratihan
dichotomously branched rhizindscology and distribution:
A new record for Thailand where it is rare, in arrgreer
cloud forest at 2565 m in Chiang Mai Province, Dhanor
National Park. Reported from India on trees at 2000 rr
(DIVAKAR & UPRETI 2005).

Upper surface maculate

Hypotrachyna imbricatula (Zahlbr.) Hale

Hypotrachyna imbricatula (Zahlbr.) Hale, Smithsonit
Contr. Bot. 25: 41 (1975).

Syn.: Parmelia imbricatulazahlbr.Denkschr. Kaiserl. Akat
Wiss., Math.—Naturwiss, Kl. 83: 168 (1909)escription:
Thallus adnate, 22 cm wide, subdichotomously
subirregularly branched; lobes 146mm wide with truncat
apices and margins often irregularly incised; uppetface
with isidia, rarely becoming lobulate or procumbentver
suface black; rhizines richly branched and oftenjguting
beyond lobe margins. Cortex K+ yellow; atranorineddlla
K—, C—, KC+ orange, P-barbatic acid (major), obtusa
acid (major/minor), 4—Cdemethylbarbatic acid (mino
norobtusatic acid. Most likely to be confused with
orientalis the main difference being in their chemistH;.
addita produces additional echinocarpic acid, not detkeot
either H. imbricatula or H. orientalis Ecology and
distribution: Corticolous in montane oak/chestnut kisea
1500-1600 m, but not as commonthasorientalis A widely
distributed subtropicatropical species (LOUWHOFF
ELIX 2002).

Upper surface not maculate 92
Thallus 1-5 cm wide. Echinocarpic acid present

Hypotrachyna addita (Hale) Hale

Hypotrachyna addita (Hale) Hale, Phytologia 28: 3
(1974).

Syn.: Parmelia addita Hale, Phytologia 22: 433 (197
Description: Thallus to 5 cm wide, lobes sublinear
subirregular, 1-4 mm wide; upper surface whitgtey tc
grey, isidiate; isidia mostly simple and cylindliic
occasionally inflated, rarely branched or becomity
lobulate; lower surface black with narrow, brownrgiaal »
zone; rhizines dense, often projecting outside olbe _'u?’h" P,
margins. Cortex K+ yellow; atranorin. Medulla K—@&C+ '
orange, P—; 4-@emethylbarbatic acid (major), barbatic ¢
(minor), echinocarpic acid (minor/trace) and traceselatec
compoundsH. orientalishas a larger thallus (5-12 cm vs. 2-
5 cm wide),H. imbricatula has a distinctly maculate upj
surface. Ecology and distribution: A new record fo
Thailand where it was found in a pine/oak forestl am
oak/chestnut forest from 1000 to 1550 m (Chiang
Province, Doi Suthep and Doi Inthanon National Bp
Reported from the Philippines, Malaysia (HALE 197
Australia  (ELIX 2001) and Papua New Guil
(KASHIWADANI 1975, KUROKAWA 1979; LOUWHOFF

& ELIX 2002).

Thallus 5-12 cm wide. Echinocarpic acid absent
Hypotrachyna orientalis (Hale) Hale
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Hypotrachyna orientalis (Hale) Hale, Phytologia 28: 3
(1974).

Syn.: Parmelia orientalisHale, Phytologia 22: 435 (197
Description: Thallus 542 cm wide, (moderately) adna
lobes contiguous or becoming subimbricate, 25B8(mm
wide with subtruncate apices and often irregulangisec
margins; upper surface with moderately dense teseleufter
dark-tipped isidia; lower surface densely rhizinate zirngs
often projecting beyond the lobe margins. Cortexye#ow;
atranorin. Medulla K-, C—, KC+ orange, ;Pearbatic aci
(major), 4-Odemethylbarbatic acid (submajor/minc
+pigmentosin B (minor). Distinguished from similspecie:
primarily by chemistry; fronH. imbricatula by the absenc
of obtusatic and norobtusatic acids, fréin addita by the
absence of echinocarpic acicology and distribution: A
common corticolous species on a variety of sulsstia
oak/chestnut forests at 15300 m. Reported from Afric
(SWINSCOW & KROG 1988) and SE Asia (HALE 19
WOLSH.EY et al. 2002), Australia, New Caledonia,
Papua New Guinea (LOUWHOFF & ELIX 2002).

Medulla K+ yellow turning red (salazinic)
Medulla K- or K+ dirty brown
Thallus without marginal cilia. Lobes 3-5 mm wide
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Canoparmelia salacinifera (Hale) Elix & Hale

Canoparmelia salacinifera(Hale) Elix & Hale, Mycotaxo
27: 279 (1986).

Syn.: Parmelia salaciniferaHale, in Hale & Kurokaw:
Contr. U.S. Natl. Herb. 36: 157 (1964escription: Thallus
adnate, 6-12 cm wide; lobes3mm wide, eciliate; upp
surface light grey, + rugulose, moderately isidiatwver
surface brown to tan; rhizines simple, black, abdeom
marginal zone. Cortex K+ yellow; atranorin. Medulat
yellow turning red, C—, KC—P+ pale orange; salazinic ac
This is the only isidiat€anoparmeliaspecies in N Thailar
to produce salazinic acidEcology and distribution:
Corticolous in northern Thailand in a dry diptengréorest:
at 600 m (Chiang Mai Province, DoutBep National Parl
and in a montane evergreen forestRanus kesyiaat 1000 n
(Lampang Province, Doi Khun Tan National Park). étegd
from N, S and Central America and Thailand (HALE@8;
WOLSELEY et al. 2002).

Thallus with marginal cilia in the axils of lobes.Lobes 5-10 mm wide
Parmelinella wallichiana (Taylor) Elix & Hale

Parmelinella wallichiana(Taylor) Elix & Hale, Mycotaxol
29: 242 (1987).

Syn.: Parmelia wallichianaTaylor, Londm J. Bot. 6: 17
(1847). Description: Thallus 540 cm, closely adnate !
bark; lobes 530 mm wide, rounded, shortly ciliate in Ic
axils; upper surface grey to grey—green, smootmaedlate
sparsely isidiate; lower surface black to = browithva broac
naked or papillate marginal zone; rhizines sim@lertex K+
yellow; atranorin. Medulla K+ yellow turning red-,KC—,
P+ orangered; salazinic and consalazinic acid. Simila
Canoparmelia ecaperatavhich differs in colour, ecilial
axils and in chemistry. Ecology and distribution:
Corticolous in a wide range of habitats from drgterocarp
and semievergreen forests to pine forests from 650 to :
m. Corticolous in Africa, frequently saxicolous india,
Nepal and Japan (DIVAKAR & UPRETI 2005) and tralia
(McCARTHY 2008).
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Lower surface with a broad marginal zone withou

rhizines.Lobes 4-20 mm wide 9
Lower surface rhizinate to margns or with a narrow
marginal zone without rhizines. Lobes 0.5-46) mm 99

wide
Medulla C+ red (lecanoric)

Parmotrema tinctorum (Nyl.) Hale

Parmotrema tinctorum(Nyl.) Hale, Phytologia 28: 33339
(1974).

Description: Thallus loosely adnate, 5-13@) cm wide
lobes broadly rounded, 10-20 mm wide, thwieciliate
margins; upper surface gregmey to grey with mainl
laminal, simple to branched or lobulate isidia; évvgurfac
black with a brown margin; rhizines sparse, sim@ertex
K+ yellow: atranorin. Medulla K-, C+ red, KC+ re@-
lecanoric acidP. saccatilobundoes not havestanoric aci
and the lobes are convoluted, whereas thode. sihctorum
are flattenedEcology and distribution: Widespread in a
forest types from 420 to 2000 m. Widespread throut
tropical and temperate regions (AKAR & UPRETI
2005).

Medulla C-
Lobes with marginal cilia. Medulla K-, UV+ blue-white (alectoronic anda—collatolic)

Parmotrema nanfongense (Kurok.) DePriest & B.Hale

Parmotrema nanfongense(Kurok.) DePriest & B.Hale
Mycotaxon 67: 204 (1998).

Syn.: Parmelia nanfongensi&urok., Bull. Natl Sci. Mus
Tokyo, ser. B., 13: 12 (1987pescription: Thallus loosel
attached 4-12 cm wide; lobes rounded, 3-8 muadewwith
up to 4 mm long cilia; upper surface mineral orepgtey—
green with cylindrical to branched, often ciliatsidia,;
medulla white, £+ K+ purple pigment in patches; lo
surface black with mottled marginal zone; rhizisparse ti
dense. Cortex K+ yellow; atranorin. Medulla K—, 6~C+
pink, KC+ red, P-, UV+ blue-white; alectoronic arng
collatolic acids. Distinguished from other speaesitaining
alectoronicéd—collatolic acids (i.e. P. lobulascens,
maclayanum, P. nilgherrengeby the ciliateisidia and fron A R

P. mellissii by the absence of soredi&cology and LAY
distribution: Corticolous onCastanopsidark at 1400 m i

Chiang Mai Province, Doi Suthep National Park. Asia

distribution (KUROKAWA 1987; WOLSELEY et al. 200

MOON et al. 2000b) idoding Papua New Guin

(LOUWHOFF & ELIX 2000).

Lobes without marginal cilia. Medulla K+ dirty
brown, UV- (protocetraric)

Isidia thin, fragile

O
~

98

Parmotrema saccatilobum (Taylor) Hale

Parmotrema saccatilobuniTaylor) Hale, Phytologia 28: 3:
(1974).

Syn.: Parmelia saccatilobaraylor, London J. Bot. 6: 1}
(1847). Description: Thallus to 8 cm wide, closely adne
lobes subirregular or becoming convolutedy 4vm wide
eciliate; upper stiace dull, emaculate, grey to yellow
grey, with mainly simple, fragile, moderately densglia;
lower surface black with shining brown erhizinatargin;
rhizines sparse, simple. Cortex K+ yellow; atranokiiedulle

T bbnntnl
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K— or K+ dirty brown, C—, KC+ redfiown, P+ brick rec
protocetraric acid, + fatty acids. Distinguishednir P.
dilatatumby the presence of isidia and frdtn tinctorumby
the presence of protocetraric rather than lecanadicl.
Ecology and distribution: Corticolous in a disturbe
evergren forest at 1350 m, and in mixed deciduous fo
from 420 to 800 m, common. Reported from Asia, Aal&,
Papua New Guinea (DIVAKAR & UPRETI 2005; EL
1994e; WOLSELEY et al. 2002) and the Pac
(LOUWHOFF & ELIX 2000).

Isidia robust, not fragile

Parmotrema incrassatum Hale ex DePriest & B.W. Hale

Parmotrema incrassatunHale ex DePriest & B.W. Hal
Mycotaxon 67: 207 (1998)

Description: Thallus to 58 cm wide, closely adnate; lok
4-8 mm wide, eciliate; upper surface dull, emaculatey
with mainly simple, robust isidia; lower surfacead with
shining brown erhizinate margin; rhizines sparsej)pke.
Cortex K+ yellow; atranorin. Medulla Ker K+ dirty brown
C—-, KC+ red/brown, P+ rixk red; protocetraric aci
Distinguished fronP. dilatatumby the presence of isidia a
from P. tinctorumby the presence of protocetraric rather
lecanoric acidP. saccatilobums usually corticolous has h
thinner, fragile isidiaEcology and distribution: Describec
as saxicolous from Hong Kong, and reported as cmatiis
from Chiang Mai, Queen Sirikit Botanical Garden
POOPRANG et al. (1999); we have not examined
specimen.

Lobes without marginal cilia. Medulla UV+ white
(divaricatic)

Lobes with sparse marginal cilia. Medulla UV- 102
On rock

100

Canoparmelia owariensis (Asah.) Elix

Canoparmelia owariensigAsah.) Elix, Mycotaxon 47: 1
(1993).

Syn.: Parmelia owariensié\sah., J. Jap. Bot. 28: 135 (19t g4
Description: Thallus closely adnate, 2-5 cm wide; lobes 0.9 %0 " &
2 mm wide, eciliate; upper surface minegaky, with spars
isidia becoming pustulate; becoming cracked in rofaierts
lower surface dark brown to blado margins of thallu
lobes, sparsely rhizinate. Cortex K+ yellow; atndme
Medulla K-, C—, KC— or KC+ faint pink, RP-UV+ white;
divaricatic acid.Ecology and distribution: A saxicolous
species in northern Thailand from 500 to 1065 migQg
Mai Provirce, Doi Saget District, and Phitsanulok Provii
Phu Hin Rong Kla National Park). Reported from Ad,
Thailand, Hong Kong, Japan and Australia (ELIX 1§94

On bark and wood 101
Thallus yellowish green (usnic acid). Lobes 2-3 mnrvide
Canoparmelia ecaperata (Mull.Arg.) Elix & Hale
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Canoparmelia ecaperata (Mull.Arg.) Elix & Hale,
Mycotaxon 27: 278 (1986).

Syn.: Parmelia ecaperataMill. Arg., Flora, Jena 74: 3’
(1891).Description: Thallus adnate, 4-10 cm wide; lobes 2-
3 mm wide, eciliate; upper surface pale yellow ¢&dlowish
green, sometimes cracked, moderately to denseijatsi
lower surface black with dark brown papillate amdiznate
zone; rhizines simple, black. Cortex K+ llgav; but
containing usnic acid. Medulla K—, C—, K@ KC+ faini
pink, P-, UV+ white; divaricatic acid. Similar tc.
concrescenswhich has atranorin in the cortex and is greer
grey in colour.Ecology and distribution: Corticolous an
widely distributedin northern Thailand in dry dipteroce
and oak/pine forests from 650 to 1105 m. Also reggbfrom
India, Nepal and Thailand (AWASTHI 2007; DIVAKAR
UPRETI 2005; WOLSELEY et al. 2002).

Thallus grey green (atranorin). Lobes 3-6 mm wide

Canoparmelia concrescens (Vain.) Elix, Johnston & &rdon

Canoparmelia concrescen®ain.) Elix, Johnston & Verdol
Mycotaxon 27: 278 (1986).

Syn.: Parmelia concrescen¥ain., in F. Welwitsch. Cat
African Pl. Collected by F. Welwitsch in 1858t 2, 40(
(1901). Description: Thallus 410 cm wide, adnate, wi
rounded, overlapping, 8-mm wide, eciliate lobes; upf
surface greenisgrey, cracked in older parts, isit
moderately dense; lower suréablack at centre, becomi
paler tan at lobe margins; rhizines simple, stettending t
margins. Cortex K+ yellow; atranorin. Medulla K—-,KC-
or KC+ faint pink, P- UV+ white; divaricatic acid. Similar 1
C. ecaperata but distinguished by the greenigrey i 8
(atranorin) rather than yellowish upper surfacentaming | | |
usnic acid).Ecology and distribution: New to Thailan

where it is corticolous in evergreen forest abo®60Lm ant

in dry dipterocarp forest at 840 m. Reported fronAf8ca

(HALE 1976b).

Medulla KC- 103
Medulla KC+ rose/red (gyrophoric) 104
Isidia thin, cylindrical, not lobulate

hinlnl

Parmelinopsis expallida (Kurok.) Elix & Hale

Parmelinopsis expallida(Kurok.) Elix & Hale, Mycotaxor
29: 242 (1987).

Syn.: Parmelia expallida Kurok., Bull. Nat. Sci. Mus
Tokyo 11: 191 (1968).Description: Thallus + loosel
adnate, 5-7 cm wide, with sparsely ciliate 3 Imm wide
lobes; upper surface greenish grey, shiny, with sé
slender, cylindrical, simple to branched isidia; lovserface
dark brown with pale brown margins; rhizines simbde
sparsely furcate, dense at inner zone. Cortex Khow:t
(atranorin). Medulla K-, C—, KC—, P-Bistinguished by th
long (to 1 mm) slender igia that do not become ciliate
lobulate. IsidiateHypotrachynaspecies have a black rat
than a brown lower surfaceecology and distribution:
Corticolous in an evergreen forest at 1000 m. Atesown
from India (DIVAKAR & UPRETI, 2005), Taiwa
(KUROKAWA & LAI 2001) and Nepal (KUROKAWA
1993).

Isidia becoming flattened and lobulate
Parmelinopsis microlobulata (D.D. Awasthi) Elix & Hale
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Parmelinopsis microlobulata(D.D. Awasthi) Elix & Hale,
Mycotaxon 29: 242 (1987).

Syn.: Parmelia microlobulataD.D. Awasthi, Biol. Mem. 1
182 (1977) Description: Thallus closely adnate, up to 3
wide, with short, irregularly branched, sparselijate, up tc
1(-1.5) mm wide lobes with truncate apicepper surfac
pale to mineral grey, with initially cylindrical itia thal
become flattened and ultimately complmbulate and :
ciliate; lower surface black and sparsely rhizin@ertex K+
yellow; atranorin. Medulla K-, C-, KC-, P-atranorin
protolichesterinic acidDistinguished by the presence of f:
acids and by the dense lobulate isidta.expallidaalso ha
fatty acids but has long and slender isidia thahalobecom:
lobulate.Ecology and distribution: Overgrowing mosses ¢
rocks in a mixedleciduous forest at c. 1200 m in Phitsan
Province, Phu Hin Rong Kla National Park (POOPRA#L
al. 1999), and recorded as corticolous in IndiaV(iBKAR &
UPRETI 2005).

104 Isidia ciliate

Parmelinopsis horrescens (Taylor) Elix & Hale

Parmelinopsis horrescenéTaylor) Elix & Hale, Mycotaxol
29: 242 (1987).

Syn.: Hypotrachyna horrescen@aylor) Krog & Swinscow
Parmelia horrescendaylor, in J.T.Mackay, Fl. Hibern.
144 (1836).Description: Thallus closely adnate, 8—cm
wide, whitish to greenish grey, with lobes oftenweded ant
imbricate, (sub)linear, 0.83-mm wide, lobulate and cilia
isidia dense, cylindrical or becoming slightly dail—
lobulate, apically spinulose or shorly cikatlower surfac
black with moderately dense, mostly simple rhiziresrtex
K+ yellow; atranorin. Medulla K—, C—, KC+ rose/rd®-; 3—
methoxy-2,4—di—Omethylgyrophoric acid (major
gyrophoric acid (minor) and related substan
Distinguished fromP. minarum which is also KC+ redby
the coralloid—lobulate isidia that become cilideology and
distribution: Corticolous in an evergreen forest at 1100 |
Phitsanulok Province, Phu Hin Rong Kla National kPak
pantemperate and montane pantropical spedqELIX
1994d), occurring on rock and bark.

104 Isidia not ciliate

Parmelinopsis minarum (Vain.) Hale & Elix

Parmelinopsis minarumVain.) Hale & Elix, Mycotaxon 2¢
243 (1987).

Syn.: Hypotrachyna minarumVain.) Krog & Swinscow
Lichenologist 19: 420 (1987Description: Thallus adnate
3-7 cm wide, with sublineatelongate, subdichotomous
branched, sparsely ciliate,3lmm wide lobes; upper surfe
mineral to pale green-grey, shiny, witHingrical, to 0.5 mn
tall, simple to branched, eciliate isidia; lowenrfage blacl
with simple or sparingly furcated rhizines. Cortéx yellow;
atranorin. Medulla K-, C+ pink, KC+ rose/red; Byrophoric
acid (major), umbilicaric and 5-O-methylhiasciccids
(minor) and related traces. Distinguished by thesence ¢
gyrophoric acid and frorR. horrescendy the eciliate isidi¢
Ecology and distribution: Corticolous in an evergreen for
at 1400 m in Chiang Mai Province, Doi SuthBpi-Nationa
Park (P@PRANG et al. 1999). Subcosmopolitan, ex
Antarctica (ELIX 1994d; DIVAKAR & UPRET]I, 2005).
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Bulbothrix bulbochaeta (Hale) Hale 12
Bulbothrix goebelii (Zenker) Hale 38
Bulbothrix hypocraea (Vain.) Hale 13
Bulbothrix isidiza (Nyl.) Hale 37
Bulbothrix meizospora (Nyl.) Hale 12
Bulbothrix cf. pigmentacea (Hale) Hale 38
Bulbothrix setschwanensis (Zahlbr.) Hale 13
Bulbothrix tabacina (Mont. & Bosch) Hale 37
Canoparmelia concrescens (Vain.) Elix, Johnstonesddn 44
Canoparmelia ecaperata (Mull.Arg.) Elix & Hale 43
Canoparmelia owariensis (Asah.) Elix 43
Canoparmelia salacinifera (Hale) Elix & Hale 41
Canoparmelia texana (Tuck.) Elix & Hale 30
Cetrelia cf. braunsiana (Mll. Arg.) W.L. Culb. &E Culb. 7
Cetrelia cf. japonica (Zahlbr.) W.L. Culb. & C.Fulb. 8
Cetrelia cf. nuda (Hue) W.L. Culb. & C.F. Culb. 8
Cetrelia cf. olivetorum (Nyl.) W.L. Culb. & C.F. Qu 7
Cetreliopsis thailandica Elix & M.J. Lai 8
Everniastrum cirrhatum (Fr.) Hale ex Sipman 9
Everniastrum nepalense (Taylor) Hale ex Sipman 9
Everniastrum scabridum Elix & Pooprang 9
Everniastrum vexans (Zahlbr. ex W.Culb. & C.CulHgle ex Sipman 37
Hypogymnia pseudobitteriana (D.D. Awasthi) D.D. Atra 23
Hypogymnia vittata (Ach.) Parrique 23
Hypotrachyna addita (Hale) Hale 40
Hypotrachyna adducta (Nyl.) Hale 14
Hypotrachyna adjuncta (Hale) Hale 27
Hypotrachyna awasthii Hale & Patwardhan 39
Hypotrachyna brevirhiza (Kurok.) Hale 26
Hypotrachyna chlorobarbatica Elix & Pooprang 15
Hypotrachyna corneola Kurok. & K.H.Moon 16
Hypotrachyna crenata (Kurok.) Hale 39
Hypotrachyna exsecta (Taylor) Hale 27
Hypotrachyna granulans K.H. Moon & Kurok. 26
Hypotrachyna imbricatula (Zahlbr.) Hale 40
Hypotrachyna immaculata (Kurok.) Hale 27
Hypotrachyna kingii (Hale) Hale 16
Hypotrachyna masonhalei Patw. & Prabhu 17
Hypotrachyna orientalis (Hale) Hale 40
Hypotrachyna osseoalba (Vain.) Y.S. Park & Hale 25
Hypotrachyna physcioides (Nyl.) Hale 14
Hypotrachyna ramkhamhaengiana Elix & Pooprang 35,39
Menegazzia terebrata (Hoffm.) A.Massal. 22
Myelochroa aurulenta (Tuck.) Elix & Hale 23
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Myelochroa entotheiochroa (Hue) Elix & Hale

10

Myelochroa irrugans (Nyl.) Elix & Hale 11,13
Myelochroa siamea Kurok. 11
Myelochroa subaurulenta (Nyl.) Elix & Hale 11
Myelochroa xantholepis (Mont. & Bosch) Elix & Hale 10
Nephromopsis pallescens (Schaer.) Y. S. Park @llegzens 7
Parmelinella chozoubae (Singh & Sinha) Elix & Paoyy 16
Parmelinella simplicior (Hale) Elix & Hale 15
Parmelinella wallichiana (Taylor) Elix & Hale 41
Parmelinopsis expallida (Kurok.) Elix & Hale 44
Parmelinopsis horrescens (Taylor) Elix & Hale 45
Parmelinopsis microlobulata (D.D. Awasthi) Elix &alé¢ 44
Parmelinopsis minarum (Vain.) Hale & Elix 45
Parmeliopsis ambigua (Wulfen) Nyl. 25
Parmotrema abessinicum (Kremp.) Hale 20
Parmotrema andinum (@1.Arg.) Hale 18
Parmotrema cetratum (Ach.) Hale 17
Parmotrema cooperi (J.Steiner & Zahlbr.) Sérus. 31
Parmotrema corniculans (Nyl.) Hale 10, 21
Parmotrema cristiferum (Taylor) Hale 28
Parmotrema dilatatum (Vain.) Hale 24, 30
Parmotrema eunetum (Stirt.) Hale 19
Parmotrema gardneri (C.W. Dodge) Sérus. 30
Parmotrema hababianum (Gyelnik) Hale 32
Parmotrema incrassatum Hale ex DePriest & B.W. Hale 43
Parmotrema latissimum (Fée) Hale 17
Parmotrema lobulascens (J.Steiner) Hale 33
Parmotrema maclayanum (Miill.Arg.) Hale 22
Parmotrema mellissii (C.W.Dodge) Hale 32
Parmotrema merrillii (Vain.) Hale 20
Parmotrema nanfongense (Kurok.) DePriest & B.Hale 42
Parmotrema nilgherrense (Nyl.) Hale 21
Parmotrema overeemii (Zahlbr.) Elix 20
Parmotrema pancheri (Hue) Hale 18
Parmotrema perlatum (Huds.) M. Choisy 29
Parmotrema permutatum (Stirton) Hale 24,31
Parmotrema platyphyllinum (Vain.) Elix 19
Parmotrema poolii (C.W. Dodge) Krog & Swinscow 33
Parmotrema praesorediosum (Nyl.) Hale 32
Parmotrema procerum (J. Steiner & Zahlbr.) Hale 22
Parmotrema rampoddense (Nyl.) Hale 24, 34
Parmotrema reticulatum (Taylor) M. Choisy 28
Parmotrema saccatilobum (Taylor) Hale 42
Parmotrema sancti—angelii (Lynge) Hale 31
Parmotrema subarnoldii (Abbayes) Hale 29

15

Parmotrema subcaperatum (Kremp.) Hale
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Parmotrema subsumptum (Nyl.) Hale

25

Parmotrema sulphuratum (Nees & Flot.) Hale 36
Parmotrema thailandicum Elix & Pooprang 19
Parmotrema tinctorum (Nyl.) Hale 42
Relicina planiuscula (Kurok.) Hale 35
Relicinopsis malaccensis (Nyl.) Elix & Verdon 35
Relicinopsis rahengensis (Vain.) Elix & Verdon 35
Xanthoparmelia congensis (Stein) Hale 34

34

Xanthoparmelia mougeotina (Nyl.) D.J. Galloway
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