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A new species in Melanohalea (Parmeliaceae, Ascomycotina) and
new lichen records from India

Pradeep K. DIVAKAR and Dalip K. UPRETI

Abstract: Melanohalea nilgirica Divakar & Upreti is described as new to science. Melanelixia
glabroides (Essl.) O. Blanco et al., Melanohalea poeltii (Essl.) O. Blanco et al., M. septentrionalis (Lynge)
O. Blanco et al., Parmelia isidioclada Vain., P. masonii Essl. & Poelt, Parmelinopsis afrorevoluta (Krog
& Swinscow) Elix & Hale and Parmeliopsis ambigua (Wulfen) Nyl., are new records for the Indian
lichen flora.
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Introduction

The parmelioid lichens of India were
reviewed by Divakar (2002). Subsequently
Divakar & Upreti (2002, 2003a, b) and
Divakar et al. (2001a, b, 2003) described
nine new species and added several new
records of the parmelioid lichens to the
lichen flora of India. In continuation of their
study of parmelioid lichens from this area, a
new Melanohalea species is described from
Nilgiri Hills, Tamil Nadu in South India, in
the present communication, together with
seven new records of other Parmeliaceae for
India. The generic concept of Melanelia has
been revised by Blanco et al. (2004) using
molecular and morphological data and two
new genera, Melanelixia O. Blanco et al., and
Melanohalea O. Blanco et al., segregated
from Melanelia s. lat.

Materials and Methods
This study is based primarily on the recent collections
made from the Eastern Himalayas (North Sikkim) and
collections lodged in LWG (including LWG-AWAS
and LWG-LWU). The recently collected specimens are

deposited and preserved in the lichen herbarium at the
National Botanical Research Institute, Lucknow
(LWG). The morphology of the specimens was studied
using a Labomed Digi Zoom dissecting microscope
for measurements of lobe shape, size and width.
Anatomical details were studied under a Nikon Eclipse
E400 compound microscope.

All the aliphatic and phenolic metabolites encoun-
tered were identified by thin-layer chromatographic
methods as described by Culberson (1972) and Walker
& James (1980). The chromatograms were developed in
solvent system A (toluene: 1, 4-dioxane: acetic acid,
180:60:8 ml), B (hexane: diethylether: formic acid,
130:100:20 ml) and C (toluene: ethylacetate: formic
acid, 139:83:8 ml).

The new species

Melanohalea nilgirica Divakar &
Upreti sp. nov.

Similis M. inactiva sed differt in lobis rotundatis,
epruinosus, pseudocyphellis complanus superne,
soraliis albidis, subtus spadiceus et acidum caperati-
cum.

Typus: India, Tamil Nadu, Nilgiri Hills, Emerald
road, on way to Palada, on tree trunk, alt. c. 2000 m, 1
December 1973, D. D. Awasthi & K. P. Singh 73.485
(LWG-LWU—holotypus).

(Fig. 1)

Thallus foliose, adpressed throughout,
adnate, c. 6 cm in diam. Lobes short, flat,
rounded, subirregular, imbricate, 1·5–
4·0 mm wide; apices plane to concave,
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rotund, margins crenate, sometimes deeply
dissected forming small lobules. Upper sur-
face reddish brown to dark brown in the
centre, weakly wrinkled especially on the
ends of the lobes, shiny near periphery,
epruinose, without isidia, but with soredia
and pseudocyphellae. Pseudocyphellae lami-
nal, flat, flush with the surface, punctate to
slightly ellipsoid. Soralia laminal, orbicular,
capitate, white, soredia granular. Medulla
white. Lower surface pale brown, smooth,
moderately rhizinate; rhizines white to pale,
to 1·0 mm long.

Apothecia and pycnidia not seen.

Chemistry. Cortex K�, HNO3�;
medulla K�, C�, KC�, PD�. TLC:
caperatic acid only.

Ecology and distribution. The species had
developed over a foliose lichen (Parmotrema
subtinctorium) that grew on a tree trunk at
an elevation of c. 2000 m. At present the
species is known only from the type locality.

Discussion. Melanohalea nilgirica cannot
be confused with any other Indian species
of Melanelia s. lat. because of its laminal,
punctiform pseudocyphellae flush with the
surface, white capitate soralia and presence
of caperatic acid.

Melanohalea nilgirica resembles M. inac-
tiva (P. M. Jørg.) O. Blanco et al., which
is known from South America and New

Zealand (Galloway & Jørgensen 1990), since
both species have adnate thalli, flat, imbri-
cate lobes, a pseudocyphellate and sorediate
upper surface and a negative medullary re-
action with K, C, KC and P. However, it has
thalli with short, rotund, relatively narrow
(1·5–4·0 mm wide) lobes, epruinose upper
surface, punctuate to ellipsoid pseudo-
cyphellae flush with upper surface, white
capitate soralia and a pale brown lower
surface whereas thalli of M. inactiva have
elongate, broad (3–6 mm wide) lobes, a
pruinose upper surface, elevated, verruci-
form pseudocyphellae, develop dark soredia
and have a dark brown to black lower
surface. In addition, M. nilgirica contains
caperatic acid whereas in M. inactiva the
secondary metabolites are absent. It is also
close to M. olivaceoides (Krog) O. Blanco
et al., a Northern Hemisphere species
(Galloway & Jørgensen 1990), which is dis-
tinguished by thalli having brown to black
isidioid soralia, a black lower surface and
containing fumarprotocetraric acid.

Since the specimen of M. nilgirica is
sterile, the precise position of this remark-
able taxon is difficult to assign among par-
melioid genera. Superficially, it is close to
the genus Melanohalea rather than Melanelia
s. str., Melanelixia and Parmelia s. str. be-
cause of its short, flat, subirregular, imbri-
cate lobes with plane to concave and rotund
apices, pseudocyphellate upper surface,
non-pored epicortex and lack of atranorin in
the cortex. Melanelia s. str. is characterized
by a pulvinate thallus, narrow to terete, long,
inflated lobes, and non-effigurate pseudo-
cyphellae, and contains depsidones as the
medullary constituents. However, Melan-
elixia has a pored or fenestrate epicortex,
lacking pseudocyphellae, maculate upper
surface and contains depsides as the
medullary constituents. Parmelia s. str. has
effigurate pseudocyphellae, long, linear to
sublinear lobes, a black lower surface, with
simple to furcate or squarrose rhizines
and mostly contains atranorin as a cortical
constituent.

The chemistry of M. nilgirica is note-
worthy in containing the aliphatic substance
caperatic acid. This is a rare metabolite in

F. 1. Melanohalea nilgirica, holotype (LWG-LWU).
Scale=1·0 mm.
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Melanelia s. lat. being known only from M.
stygia, the type species of Melanelia s. str.
The presence of caperatic acid casts a little
doubt on its position in Melanohalea, as none
of the species of this genus has an aliphatic
acid (Blanco et al. 2004). It is to be hoped
that on the discovery of fertile specimens,
further ascomatal and molecular studies will
indicate the more precise position of this
taxon within parmelioid genera.

The new records

Melanelixia glabroides (Essl.) O.
Blanco et al.

Mycol. Res. 108: 882 (2004).—Parmelia glabroides
Essl., J. Hattori Bot. Lab. 42: 72 (1977); type: USA.
Colorado, Larimer Co, Rocky Mountain National Park,
W base of McGregor Mt, near Bighorn Creek, Anderson
4062 (COLO—holotype; H—isotype!)—Melanelia
glabroides (Essl.) Essl., Mycotaxon 7: 48 (1978).

Chemistry. Cortex K�, HNO3�;
medulla K�, C+ pink, KC+ red, PD�.
TLC: lecanoric acid.

Discussion. Melanelixia glabroides (Essl.) O.
Blanco et al., is characterized by its saxi-
colous habitat, reticulately pitted marginal
lobes, white maculate upper surface, lobu-
late thallus centre and by the presence of
lecanoric acid in the medulla. It resembles
M. glabra (Schaer.) O. Blanco et al., which
differs in having a primarily corticolous
habitat, a non-lobulate and smooth upper
surface, and crowded apothecia. In having
a pitted lobe morphology it can also be
confused with Melanelia glabratuloides (Essl.)
Essl., which has cylindrical, simple to
branched or slightly compressed isidia and
gyrophoric acid and occurs in the Southern
Hemisphere. In the type description of M.
glabroides the presence of hyaline cortical
hairs is not recorded but Esslinger (2002)
mentioned their presence on a specimen
from Arizona. The Indian specimens also
possess tiny (10–20 �m long), hyaline corti-
cal hairs especially on the ends of lobes and
lack warts on the upper surface.

Distribution and ecology. Previously this
species was known only from North America

(Esslinger 1977, 2002) and China (Zibirnisa
et al. 2004). The present study extends its
distribution to India and Russia. In India
the species is distributed on rock surfaces
in open and moist places in alpine areas
of the Eastern Himalayas at an altitude of
c. 4600 m.

Specimens examined. India: Sikkim: North Sikkim,
Giagaon, above Thanngu, on rock, alt. 4600 m, D. K.
Upreti, S. Chatterjee & P. K. Divakar 04-004007, 4011
(LWG).—Russia: South-western Siberia, Altai Moun-
tains, Gorno-Altaisk Autonomous Oblast; terraces of
the Katun River just west of Inya, below the mouth of
the Chuya River, on glacial erratics on level bench with
Carex-Xanthoparmelia stands, Elias, Weber Tomb &
Krasnoborov L-68184 (hb. Esslinger).

Melanohalea poeltii (Essl.) O. Blanco
et al.

Mycol. Res. 108: 883 (2004).—Melanelia poeltii (Essl.)
Essl., Mycotaxon 28: 215 (1987); type: Nepal,
Mahalangur Himal, Khumbu, Bibre, 45–4600 m, Poelt
L207 (M—holotype, not seen).

Chemistry. Cortex K�, HNO3�;
medulla K�, C�, KC�, PD+ orange–
red. TLC: fumarprotocetraric acid.

Discussion. Melanohalea poeltii is character-
ized by cylindrical, simple to irregularly
branched isidia, and by the absence of or
only sparse pseudocyphellae on some lobes.
It is similar to M. gomukhensis (Divakar,
Upreti & Elix) O. Blanco et al., from India
(Divakar et al. 2001a), which differs in
having dense, laminal fleck-like, whitish
pseudocyphellae, becoming sorediate, and
soredia granular developing into pseudo-
isidia. In eastern Himalayas the specimens
of M. poeltii appeared to be sympatric with
M. gomukhensis.

Distribution and ecology. This corticolous
species was described from Nepal (Esslinger
1987). The present study extends its distri-
bution to North Sikkim, India, where it
grows on twigs at c. 4100 m elevation
together with M. gomukhensis.

Specimen examined. India: Sikkim: North Sikkim,
Chubuk, above Thanngu, alt. 4100 m, on twigs, D. K.
Upreti, S. Chatterjee & P. K. Divakar 04-003929/A
(LWG).
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Melanohalea septentrionalis (Lynge)
O. Blanco et al.

Mycol. Res. 108: 883 (2004).—Parmelia olivacea var.
septentrionalis Lynge, Bergens Mus. Årbok 1912 (10): 4
(1912); type: Norway, Troms, Målseluen, Likkavarre,
Holmboe & Lynge 1911 (O—holotype, not seen).—
Parmelia septentrionalis (Lynge) Ahti, Acta Bot. Fenn.
70: 22 (1966).—Melanelia septentrionalis (Lynge) Essl.
Mycotaxon 7: 48 (1978).

Chemistry. Cortex K�, HNO3�;
medulla K�, C�, KC�, PD+ orange–
red. TLC: fumarprotocetraric acid.

Discussion. Melanohalea septentrionalis
closely resembles M. olivacea (L.) O. Blanco
et al., since both species produce fumar-
protocetraric acid and lack vegetative prop-
agules. However, M. septentrionalis can be
distinguished by its smaller lobes (1–2 mm
vs 2–6 mm wide), apothecia (3 mm vs 9 mm
in diameter) and ascospores (9–13 vs 11–
16 �m long). In addition, M. septentrionalis
has a smooth to slightly rugose upper sur-
face, with sparse pseudocyphellae rather
than a heavily rugose to verrucose upper
surface with numerous pseudocyphellae on
the tips of verrucae and amphithecium
found in M. olivacea.

Distribution and ecology. Previously this
species was known from the Northern
Hemisphere; North America, Europe
(Austria, Switzerland and Ukraine) and
south central Asia (Esslinger 1977). The
present study extends its distribution to
India where it grows on twigs in open and
moist places at an altitude of c. 4100 m.

Specimen examined. India: Sikkim: North Sikkim,
Chubuk, above Thanngu, alt. 4100 m, on twigs, D. K.
Upreti, S. Chatterjee & P. K. Divakar 04-003932/B
(LWG).

Parmelia isidioclada Vain.

Bot. Mag. Tokyo 35: 48 (1921); type: Japan, Prov.
Mimaska, Yasuda 210 (TUR—lectotype, not seen).—
Parmelia yasudae Räsänen, J. Jpn. Bot. 16: 84 (1940).—
Parmelia psoromoides Räsänen, Arch. Soc. Zool.-Bot.
Fenn. Vanamo 3: 79 (1949).

Chemistry. Cortex K+ yellow; medulla K+
red, C�, KC�, PD+ orange–red. TLC:
atranorin and salazinic acid.

Discussion. This species is distinctive with
its marginal, granular to coralloid branched
isidia, lateral punctate to elliptic pseudo-
cyphellae producing the isidia, and simple to
furcate rhizines. It resembles P. fraudans
(Nyl.) Nyl., both species having granular to
coralloid branched isidia. However, P. frau-
dans can clearly be separated by its linear
pseudocyphellae.

Distribution and ecology. Previously this
species was known from Alaska, Japan,
China and Taiwan (Kurokawa 1994), but
is now reported from India. In India it is
distributed in sub-alpine regions of eastern
Himalayas at an elevation of c. 3800 m
where it was found growing on a tree trunk
among mosses.

Specimens examined. India: Sikkim: North Sikkim,
near Yumthang, alt. 3800 m, on tree trunk among
mosses, D. K. Upreti, S. Chatterjee & P. K. Divakar
04-004177 (LWG).

Parmelia masonii Essl. & Poelt

Bryologist 94: 203 (1991); type: Nepal, Langtang area,
Chisedang Lekh, N—exposed very humid slopes S
above Palpa (Papal) towards Palphu, 3500–4000 m alt.,
Poelt N 86–L 603 (GZU—holotype, not seen).

Chemistry. Cortex K�, HNO3+ blue–
green; medulla K�, C�, KC�, PD+
orange–red or PD�. TLC: fumarprotoce-
traric acid or fatty acid (protolichesterinic
acid) only or fumarprotocetraric acid and
fatty acid (protolichesterinic acid).

Discussion. Parmelia masonii is character-
ized by the olive-brown to dark brown upper
surface, laminal and marginal effigurate
pseudocyphellae, yellow medulla, black
lower surface with simple to furcate black
rhizines and PD+ orange or PD� medul-
lary reaction. In having a brown upper sur-
face, it resembles P. discordans Nyl. and P.
omphalodes (L.) Ach. However, P. discordans
has marginal pseudocyphellae and atranorin
in the cortex and P. omphalodes differs in
containing atranorin, and salazinic acid in
the medulla.

The consistently olive-brown to dark
brown upper surface and flat lobes of this

514 THE LICHENOLOGIST Vol. 37



taxon can easily be confused with species in
the genus Melanelia. The HNO3+ blue–
green cortical reaction shows similarity with
the species of brown Xanthoparmelia.

The species shows variation in lobe mor-
phology and chemistry. The specimens with
uniform sized lobes have fumarprotocetraric
acid, and laminal and marginal pseudo-
cyphellae (the laminal pseudocyphellae
forming a reticulate net), and are mostly
fertile. The specimens with dimorphic lobes
(dichotomously branched lobules in the
thallus centre) have only a fatty acid (proto-
lichesterinic acid), and marginal to sub-
marginal pseudocyphellae are mostly sterile.

The herbarium specimens lodged in LWG
and annotated as Melanelia stygia are now
identified as Parmelia masonii. Melanelia sty-
gia is characterized by a�pulvinate thallus,
narrow to terete, inflated lobes, whitish,
non-effigurate pseudocyphellae, lacking veg-
etative propagules, and 7–10·5�4·5–6 �m
sized spores. None of the specimens anno-
tated as Melanelia stygia from India have the
above characters and therefore the species is
provisionally excluded.

Distribution and ecology. Parmelia masonii is
commonly distributed on rocks in sub-alpine
to alpine regions of the Himalayas and was
previously known from Nepal (Esslinger &
Poelt 1991), China, Yunnan (Ahti et al.
1999) and Taiwan (Kurokawa & Lai 2001).
The present study extends its distribution
in the west, north-west and eastern Indian
Himalayas at elevations of 2750–4250 m.

Representative specimens examined. India: Himachal
Pradesh: Kullu district, Great Himalayan National Park,
on way from Dhela to Lapah, alt. 3000 m, on rocks, D.
K. Upreti 99-54061 (LWG). Sikkim: North Sikkim,
Chubuk, above Thanngu, alt. 4100 m, on soil over
rock, D. K. Upreti, S. Chatterjee & P. K. Divakar
04-003917 (LWG); Kalep, before Thanngu, alt.
3900 m, on soil over rock, D. K. Upreti, S. Chatterjee
& P. K. Divakar 04-003873 (LWG); Shinghbo
Rhododendron Sanctuary, near Yumthang, alt.
3500 m, on soil over rock, D. K. Upreti, S. Chatterjee &
P. K. Divakar 04-004090 (LWG); on decaying wood,
D. K. Upreti, S. Chatterjee & P. K. Divakar 04-004074
(LWG); Thanngu, alt. 4000 m, on rock, D. K. Upreti,
S. Chatterjee & P. K. Divakar 04-003900 (LWG);
Tsango Lake area, alt. 3780 m, on rock, S. Chatterjee
& P. K. Divakar 20-77144 (LWG); Yangdi, after

Thanngu, alt. 4250 m, on decaying wood, D. K. Upreti,
S. Chatterjee & P. K. Divakar 04-003969 (LWG).
Uttarancahl: Almora district, near Phurkia glacier,
Mirtoli, alt. 3300 m, on rock, D. D. Awasthi 7697
(LWG–AWAS); Dwali to Phurkia, alt. 3100 m, on
rock, D. D. Awasthi 7653 (LWG–AWAS); Chamoli
district, Kedarnath, hill side on east and north side of
temple, alt. 3600–3700 m, on rock, K. Dange 76.220A
(LWG–LWU); Madmaheshwar, alt. 3400 m, on rock,
A. Singh 106964 (LWG); Mandakini river valley, on
way to Rambara from Kedarnath, alt. 2750–3580 m, on
rock, K. Dange 76.350 (LWG–LWU); Patar, on soil,
A. Singh 91507 (LWG); Tungnath, Chandrashila, alt.
3750 m, on rock, A. Singh & M. Ranjan 107137
(LWG). West Bengal: Darjeeling district, on way from
Sandakhpoo to Phalut, alt. 3600 m, on rock, D. D.
Awasthi & M. R. Agarwal 67.468 (LWG–LWU).

Parmelinopsis afrorevoluta (Krog &
Swinscow) Elix & Hale

Mycotaxon 29: 242 (1987).—Parmelia afrorevoluta Krog
& Swinscow, Norweg. J. Bot. 26: 22 (1979); type:
Kenya, Central Province, Nyeri District, Aberdare Mts,
10 km W of Tusha, on trees in the ericaceous zone,
0(31#S, 36(44#E, 2900 m alt. 1974, H. Krog 3K
31/188 (O—holotype; BM, UPS—isotypes, not seen).

Chemistry. Cortex K+ yellow; medulla
K�, C+ rose, KC+ red, PD�. TLC:
atranorin, chloroatranorin, gyrophoric acid
and methylhiascic acid.

Discussion. Parmelinopsis afrorevoluta is dis-
tinguished by ascending, �revolute lobes,
ciliate margins, laminal and submarginal
pustular soralia leaving blackened eroded
areas, simple rhizines and the presence of
gyrophoric acid in the medulla. The species
is very similar to Hypotrachyna revoluta
(Flörke) Hale, but the latter differs in having
richly dichotomously branched rhizines
rather than simple ones and by the absence
of marginal cilia. In having a pustulate upper
surface it can be confused with P. subfatiscens
(Kurok.) Elix & Hale and P. spumosa
(Asahina) Elix & Hale. However, P. subfatis-
cens has smaller lobes (0·5–1·5 mm wide cf.
2–5 mm wide) and absence of gyrophoric
acid. Parmelinopsis spumosa can be separ-
ated from P. afrorevoluta by its yellow
medulla and smaller lobes.

Distribution and ecology. This is a widely
distributed species in tropical and temperate
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regions of East Africa (Krog & Swinscow
1979), Australia, New Zealand, Papua New
Guinea (Elix 1994), South America (Adler
& Elix 1992) and China (Chen et al. 2003).
The present study extends its distribution to
India where it grows on rock and trunks
of Cedrus deodora. In India it is found in
the eastern Himalayas at altitudes of 3000–
3100 m.

Specimens examined. India: Sikkim: North Sikkim,
above Lachung alt. 3000 m, on rock, D. K. Upreti, S.
Chatterjee & P. K. Divakar 04-004237 (LWG); 4 km
after Lachung, alt. 3100 m, on Cedrus deodara tree
trunk, D. K. Upreti, S. Chatterjee & P. K. Divakar
04-004049 (LWG); Lachen, alt. 3000 m, on rock, D.
K. Upreti, S. Chatterjee & P. K. Divakar 04-003760
(LWG); above Lachen, alt. 3100 m, on rock, D. K.
Upreti, S. Chatterjee & P. K. Divakar 04-003786/A
(LWG).

Parmeliopsis ambigua (Wulfen) Nyl.

Not. Sällsk. Fauna Fl. Fenn. Förh. 8: 121 (1866).—
Lichen ambiguus Wulfen in Jacquin, Collect. Bot. 4: 239
(1790); type: [Germany], precise locality and collector
unknown (holotype—not located, not seen).—
Foraminella ambigua (Wulfen) S. L. F. Meyer,
Mycologia 74: 597 (1982).

Chemistry. Cortex K�; medulla K�,
C�, KC+ rose–red, PD�. TLC: usnic
and divaricatic acids.

Discussion. This species is characterized by
the small, yellow–green, closely adnate thal-
lus (1–3 cm in diameter), narrow lobes (0·5–
1 mm wide), capitate soralia and divaricatic
acid in the medulla.

Distribution and ecology. Parmeliopsis
ambigua shows a boreal to arctic distribution
and was previously known from Europe,
Siberia, Sakhalien, North America,
Australia, Japan, Thailand and Taiwan
(Kurokawa & Lai 2001). The present study
extends its distribution to India where it was
found on the trunks of Cedrus deodara in the
central Himalayas at an elevation c. 3100 m.

Specimen examined. India: Uttaranchal: Uttarkashi
district, Gangotri towards Kedar Tal, alt. 3100 m, on
Cedrus deodara tree trunk, S. Chatterjee & P. K. Divakar
02-000288 (LWG).

We are indebted to Prof. T. L. Esslinger for his critical
comments on the specimens of M. glabroides and pro-
viding unpublished information of the distribution of
this species in Russia. The authors thank the Director,
National Botanical Research Institute, Lucknow, for
providing laboratory facilities and Mr Jyoti Tandon for
preparing the photograph and for conducting thin layer
chromatography. The authors also thank the referees
for their critical comments on the manuscript.
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