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LICHEN GENUS CETRARIA IN INDIA AND NEPAL 

Lucknow UniuMsi{v, Lucknow 

A B S T R A C T  

The genus Cetraria Ach. has been found to be represented by twenty-four species distri- 
buted in the temperate and alpine Himalayas of India and Nepal. A detailed morpho- 
taxonomic study of the twenty-two species has been preserited in the paper. Cstraria endoxan- 
thoides Awas. is described as a new species and C. endoxantha (Hue) Awas., C. isidioidea (Ris.) 
Awas. and C. nephromoides (Nyl.) Awas. are new combinations. Cetraria chlomj!hy~la (Willd.) 
Vain., C. ciclavayi (Hue) Sato, C. lackmvcr Zahlbr., C. rhytidocarpa Mont. et v. d. Bosch and 
a taxon closely related to C. pofaninii Oxner are reported from the areaTor the first time. 

INTRODUCTION 

The lichen genus Cetrark Ach., family 
Parmeliaceae, is widely distributed in the 
temperate, alpine, arctic and antarctic regi- 
ons of the world. Regional or other ac- 
counts on Cetraria within the last fifty years 
include : of United States by Fink (193~), 
of Japan by Sato (1939) of central Europe 
by Hillmann (1936), of U.S.S.R. by Rassa- 
dina (rg~o), key to all the species from 
world by Rasanen (1g52), key to European 
species by Poelt (1969) and a recent treatise 
on the brown fruticose species by Kirnefelt 
(1979). Certain species included within the 
genus Cetraria by Zahlbruckner (1930) have 
been transferred into the well accepted 
genera Asahinea, Cetrelia and ~latisrnatia 
by Culberson and Culberson (1965, 1968) 
and Masonhalea by Karnefelt ( I  977). Zahl- 
bkuckner (1926, 1930) and RLanen (1952) 
treated Nephromopsis Miil1.-Arg. as an in- 
dependent genus, but Rassadina (1950) and 
Poelt (1969) considered Nephromopsis as a 
section of Cetraria. The delimitation and 
circ~rnscri~tion of Cetroria and allied genera 
since Linnaeus (1753) to 1979 have been il- 
lustrated by Klrnefelt (1979, pp. 34-35). - 

of rc~eipt : 31. 7.81. Date of acceptance : 3. 5. 82. 

Though the taxa of the genus from the dif- 
ferent regions of the world are f a d y  well 
known, there is no monographic treatment 
or a satisfactory delimitation on the world- 
wide bdsis. Consequently the generic posi- 
tion of some of the taxa is not clear. The 
heterogenuity is expected to be eliminated 
only when all the taxa of the world are 
studied together. I have followed the gen- 
eric concept akin to that of ~assadina (1950) 
and Poelt (1969) in keeping the foliose taxa 
with nephromoid apothecia into the section 
Nephromopsis of the genus Cetraria. The 
scale in one division in all the photographs 
is equal to I mm. 

Morphology of thallus and apothecia : 
Two distinct types of thalli with somewhat 
intermediate forms are discernible in the 
genus. In one of them the thallus is typi- 
cally foliose, dorsiventral, horizontally 
spreading, more or less adpressed, somewhat 
orbicular to rosulate, usually with broad 
lobes, attached to the substratum by sparse- 
ly distributed rhizinae on the underside. 
The thallus is generally coriaceous, thin, 
smooth to thick and then variously lacunose 
rugose or scrobiculate and convoluted on 
one surface or on both the surfaces. Out 



of the 14 species in this group, pseudocy- 
phellae are present in 10 species either di- 
rectly on the thallus surface or elevated on 
ridges or associated with special plug-like 
outgrowths. None of the species from the 
area is isidiate, but marginal soralia occur 
in the three species-C. chlorophylla, C. lau- 
reri and C. pinastri. In the second type, the 
thallus is generally laciniate lobate, sub-fruti- 
cose (fruticose sensu Karnefelt, 1979)~ sub- 
erect to erect, with upper and lower surfaces 
distinctly different. The thallus is mostly thin, 
crisp, and may be smooth or slightly scro- 
biculate rugose on one or both the surfaces. 
In most of the species described here, the 
thallus laciniae or lobes are involute (con- 
cave to canaliculate on upper side), while in 
C. eventiella the laciniae are revolute (con- 
vex on upper side and concave on lower 
side). In one form of C. everniella the 
thallus tends to be more or less fruticose 
with radial symmetry, and the algal cells 
are distributed all round the central medul- 
la. In several species the thallus is attached 
to the substratum basally, where it also 
tends to die off. There are usually no rhi- 
zinae except in some cases when the thallus 
becomes ascendent on the small shrubs. 
Out of the ten species that helong to this 
group six species have pseudocyphellae on 
the lower surface, and none on the upper 
surface. None of the species is isidiate or 
sorediate. 

The foliose and subfruticose types of 
thalli are not basically different. They both 
are dorsiventral, and have intermediate 
forms connecting the two groups. Cetraria 
pinasin', C. chlorophylla, C .  hepatizon are 
typically parmelioid and may be confused 
for Farmelia, The thallus colour and na- 
ture of lobes of C. rhytidocarpa recalls sub- 
genus Arnphigymnia of Parmelia. The 
thallus in C. endoxa~zthoides, C. delavayi, 
C .  hypotrachyna, C. isidioidea, C .  ne$hro- 
rnpides, C .  stracheyi and C.  waliichiana is 
thick coriaceous, scrobiculate, convolute, and 

sometimes the margins of the lobes are sub- 
erect. A suberect condition with narrow 
lobes is exhibited by C. laureri, the central 
part is attached to the substratum by lower- 
side. C. ambigua with narrow laciniate 
lobes is more prostrate than erect, C. wer- 
niella exhibits suberect to erect mode of 
development, C. leucostigma is partially 
prostrate and partially erect, whilst C. 
nepalensis, C. melaloma, C .  cucullata and 
C .  islandica are typically erect with far less 
distinction between upper and lower sur- 
f aces. 

Irrespective of the type of thallus, the 
pycnidia wherever present are marginal, 
occurring either as minute black papil- 
lae or dn apices of black, simple or 
rarely branched marginal fibrils. Pycni- 
dia or pycnidial fibrils were not seen in 
C. chlorophylla, C. cziczcllata, C .  nephro- 
moides, C .  pullescens, C .  pinastri, C .  strach- 
eyi and C.  wallichiana. Anatomical details 
of pycnidia or morphology of pycnoconi- 
dia was not studied. 

Twelve species were found in fertile con- 
dition. In C. wallichiana the apothecia are 
typically laminal, very numerous and 
rather small (Figs. r & 23). Apothecia are 
submarginal and small ifi C. ambigua (Figs. 
2 & 25). In the other taxa, the apothecial ini- 
tials originate in the marginal position either 
near the upper cortex or between the up- 
per and lower cortex. Probably, subsequent 
development decides the shape of the apo- 
thecium, and the mature apothecia are of 
the following types : (a) the apothecia are 
vertical on the margin or near the margin, 
are more or less rounded in outline, may 
have a short stalk and the receptacle is 
more or less entirely formed by the upper 
cortex tissues e.g. C. pallescens pigs. 3, 17 
& 8 )  ; (b) the apotheda are more or less 
peltate on the margin, the disc is also round- 
ed, but the receptacle is partially formed 
by the extension of the tissues from upper 
cortex and partially from the lower cortex, 
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thus partially lecanorine, the positon of the 
disc which apparently is lateral depends 
the way the specimen has been pressed and 
dried, i.e. the disc may face upwards or 
downwards (nephromoid), e.g. in C. rhyti- 
docarpa and C. leucostigma (Fig. 4) ; (c) the 
apothecium is oblong or reniform, the re- 
ceptacle is entirely formed by the extension 
of the tissues of upper cortex, but the disc 
may face upwards (Fig. 5 )  due to the apo- 
thecium having been reflexed back, or the 
disc may face downwards (nephromoid) in 
the normal prostrate habit of the thallus 
(Fig. 6). Both the conditions are present in 
taxa like C. delavayi, C .  nephrornoides and 
C. stracheyi (Figs. 7 ,  9, 14, 21 & 22). The 
typical nephromoid condition is more ap- 
parent when the thallus is foliose in nature, 
while the reflexed nephromoid condition of 
an erect thallus may appear lamina1 at the 
margin. Since the nephromoid condition 
is a developmental stage or result, such a 
condition hardly merits for a generic status 
for Nephromopsis Miill.-Arg. 

Chemistry : The usefulness of lichen 
chemistry is too well known for the deli- 
mitation of the species. It had been em- 
phasized by Dahl (1952) along with ana- 
tomical characters for the subdivision of the 
genus. The usual spot tests by solutions of 
KOH (K), bleaching powdr (C), paraphenyl- 
enediamine (P) have keen carried out. In 
addition, thin layer chromatography (TLC) 
has been done according to the methods 
suggested by Culberson and Kristinsson 
(1970) and Culberson (1972) on the silicagel 
glass plates prepued in thc laboratory, by 
using the solvent BDA (Benzene, 1-4 diox- 
ane, acetic acid). In addition Dr. P. W. 
James (BM) has kindly performed the TLC 
on the type specimens available to him at 
BM, as well as on small fragments of re- 
presentative specimens sent by me, by using 
the two solvents TDA (toluene, 1-4 dioxane, 
acetic acid) and HEF (Hexane, ethyl ether, 
formic acid). The TLC observations given 
against each species are mostly based on in- 
formation supplied by him (P. W. James) in 

1-6 : Diagrammatic representation of the different positions and nature of apothecia in Cetraria in section. ' c* w4~IicAiccn4, 2, C. ~ b i p ,  ru l ,~ .  ptaninii. 3. C. pa6/cscens. 4. C. lnuortt@na, C. rhytidocarp. 5. 6 .  C. mphranoide~~ 
C, stracheyi, C. Ilavayi. 
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personal correspondence (in litt.) The table , protolichesterinic acids are invariably pre- 
below provides a consolidated information sent. Fumarprotocetraric acid is present 
of the lichen products present in the species in five species, other lichen products are 
treated here. Usnic acid, lichesterinic and rather specific of the few species. 

TABLE 1 

-- 
Cttraria species 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3  

C- - 

Subgenus CETRARTA 

C. ambigua + + -  - - - - - - - - - - 

Referenee : I =Usnic acid ; P=Lichesterinic andlor protolichesterinic acid ; 3=Stictic and/or norstictk .wid ; 
4=Fumarprotocetraric acid ; 5 =Protocetraric acid ; 6 =Caperatic acid ; 7=Vulpinic acid ; .8 =Pinastric wid ; 
9 =Qlivttoric wid ; 10 =Alector~nic acid ; I 1 =Squaqatic acid ; 12 = Salacinic acid ; 13 =Pimenu, 
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Szd bdivisions of the genus , Cetraria and 
their delimitation: Karnefelt (1979) has 
made an informal proposal to treat the 
brown fruticose species of Cetrarirr under 
the subgenus Cetr~ria. Other fruticose 
(subfruticose) species of the genus could also 
conveniently be included under the same 
subgenus. The taxa that are basically foli- 
ose in nature need to be placed in a sepa- 
rate subgenus. Riisanen (1952) placed some 
of them under the subgenus Platysma 
(Hoffm.), and others in the genus Nephro- 
mopsis Miill.-Arg. Rassadina (1950) placed 
the foliose forms under the two sections 
Platysmu and Nephrornopsk of genus Cet- 
raria. But, as pointed out by Santesson and 
Culberson (1966)~ the name Platisma (Plat- 
ysma) Hoffm. is illegitimate and unusable. 
The use of the name Nephromopsis ap- 
pears incongruous as all the species do not 
have nephromoid apothecia. It has there- 
fore been proposed that the foliose forms 
be placed under the new subgenus Platys- 
maria Awas. The subdivisions of the genus 
are given below: 

Genus Cetraria Ach. 
Subgenus PLATYSMARIA Awas. 
Section Protocetraria Awas. : C. chlorophyl- 

la, C. hepatizon, C .  hypotrachyna, C .  isi- 
dioidea, C. laurerd, C .  pallescens, C .  pin- 
astri, C. wallichiana and [C. commixta, 
C. juniperina, C .  oakesiana, C. saepincola, 
C.  tilcsii, C .  teysmanni (C. citrina)]. 

%don Nephromopsis (Miill.-Arg.) Rassad. : 
C. delavayi, C.  endoxanthoides, C. hete- 
flava, c. nephromoides, C .  rhy tidocarpa, C .  
stracheyi and other species kept under 
the genus Nephromopsis. 

Subgenus CETRARIA 
Section Flavidae Ras.: C.  ambigua, C .  CU- 

cu&ata, C .  everniella, C. melaloma, C .  
potaninii and (C. denticulata, C. fahluen- 
sh, C. nivalis). 

s a o n  Cctrmia: C,  islundica, C .  laevigatq 
C* ieircostigma, C. nepalensis, C. nigricans 

and the species treated by Karnefelt 
('979). 

TAXONOMIC ACCOUNT 

Cetraria Ach. Meth.' Lich. 292.1803 ; Rassa- 
dina, Trav. Bot. Inst. Akad. Nauk SSSR 
Spov Rast. Ser. 2(5) : 171-304. 1950. Plat- 
ysma Hoffrn., Nylander, Synop. Lich., r : 
310-315. 1860 pr. p. Nephromopsis Miill.- 
Arg. Flora 74 : 374. 1891. 
The genus Cetraria as understood here is 

characterised -by a foliose, wide lobs more 
or less appressed to subfruticose (fruticose sen- 
su Karnefelt), suberect to erect thallus with a 
paraplectenchymatous cortex on both upper 
and lower surfaces ; the pycnidia are margin- 
al and these often occur on apices of black, 
marginal fibrils ; the apothecia are rarely 
lamina1 to submarginal, generally marginal, 
lecanorine entirely or partially (in peltate 
apothecia), with disc directed upwards, later- 
ally or downwards (nephromoid) ; the asci are 
unitunicate, 8 spored ; the spores are simple, 
hyaline, thin walled, generally small, 6-10 x 
3-6 Cd m. Type species Cetraria islandica (Z.) 
Ach. 

Amongst the 24 species known from the 
area under reference, 8 species-C. endox- 
anthoides, C. hypotrachyna, C. isidioidea, 
C .  ambigua, C .  everniella, C .  leucostigma, C. 
melaloma and C. nepalensis are endemic in 
the Himalayas. Another 8 species-C. del- 
may& C. laeteflava, C.  nephromoides, C .  
pallescens, C.  rhvtidocarpa, C. stracheyi, C .  
wallichiana and C. potaninii are distributed 
eastwards of the Himalayas in the eastern 
and south-eastern parts of Asia. The re- 
mainder 8 species are widely distributed in 
the temperate and alpine regions of the 
world. 

For the taxonomic distinctions and del- 
imitation of the species of Cetraria from 
India and Nepal, the general morphology of 
thallus, presence or absence of pseudocyphel- 
lae, presence or absence of black pycnidial 
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fibrils along the margin, the colour reac- 
tions by K, C, KC, P, inclusive of the lichen 
products present in the thallus as evidenced 
by TLX= have been found diagnostic. The 
spores do not usually .show much variation 
in their size, moreover several species are 
known in sterile condition. Onlv in C. 

J 

Zaeteflava the spores are larger @- I 8 x 5-8 p m) 
than other taxa, 

Key to the the species of Cetrariu from India and Nepal 

1 a. Thallus foliose, horizontally 
spreading, appressed to margi- 
nally ascending, widely lobate, 
and often with rhizinae on lower 
surface . . . 2 (subg . Pfatysmaria) 

lb. Thallus subfruticose, suberect to 
erect, laciniate lobate, attached 
to substratum basally . . 1 5 (subg. Cetraria) 

2a. Thallus sorediate ... 3 
2b. Thallus lacking soredia, also 

lacking isidia ... 5 
3a. Thallus pseudocyphellate on 

lower surface ... (8) C. laureri 
3b. Thallus lacking pseudocyphellae 4 
4a. Thallus yellow, usnic, pinastric 

and vulpinic acids present , . (1 1) C. pinastri 
4b. Thallus yellowish brown or 

brown, protolichesterinic acid 
present (1) C. chlorophylla 

5a. Thallus brown to black, smaii, 
with minute, narrow appressed 
lobes or laciniae (4) C. hefiatizon 

5b. Thallus yellowish grey to p& 
brown, with large rounded lobes 6 

6a. Thallus pseudocyphellate . .. 7 
6b. Thallus lacking pseudocyphellae (5) C. hypotrachyna 
7a. Pseudocyphellae on bott: aur- 

faces ... 8 
7b. Pseudocyphellae on the lower 

surface only . . . 10 
8a. Black fibrils arising from the rim 

of the pseudocyphellae, medulla 
white. . . . (1 2) C. +tidoca@a 

8b. Black fibrils absent from the rim 
of the pseudocyphellae .. . 9 

9a. Medulla yellowish to pale cro- 
ceus, spores 6-9.5 p m long ... (3) C. sndoxanloidcs 

9b. Medulla white to slightly yello- 
wish at places, spores 9-16(18) 
p m long ... (7) C. fuet4flaua 

10a. Thallus with laminal and/or 
marginal black fibrils 11 

lob. Thallus lacking black fibrils oi 
lamina and margin . . . 12 

1Ia. Thallus reticulate scrobiculate 
on upper surface, black fibrils 
lamind and marginal, medulla 
yellow ... (6) C. isidioidea 

l lb.  Thallusf smooth on upper sur- 
face, black fibrils marginal only, 
medulla white .., (2) C. &&vayi 

12a. Apothecia laminal, dense, small, 
round . . . (14) C.  wallichiana 

12b. Apothecia marginal, rarely sub- 
m-aginal 

- 

13a. Medulla O+red, KC+red (0:;- 
vetoric acid), &thecia lGge, 
nephromoid . .. (IS)  C. stsacheyi 

13b. Medulla C -  , KC- . . . 14 
14a. Lower side of thallus f markedly 

reticulate ridged, pseudocyphel- 
lae on ridges or on plug-like 
outgrowths, apothecia 1-3 mm 
diam., with short pedicel, disc 
facing upwards. . .. (10) C. palk.~cens 

14b. Lower side plane, smooth to 
slightly reticulate-Iacunose, pseu- 
docyphellae plane on the surface 
or sllghtly impressed, apothecia 
4-7(9) mm diam., orbicular to 
semi-reniform, nephromoid, disc 
facing down or upwards . . . (9) C. nebhornoidGs 

15a. Thallus pseudocyphellate . . . 16 
15b. Thallus lacking pseudocyphellae 20 
16a. Medulla P + red (fumarproto- 

cetraric acid) ... 17 
I6b. Medulla P - . . 18 
17a. Pseudocyphellae lamina1 and 

sub-marginal, lobes flat to can- 
aliculate, lower surface smooth 
to' scrobiculate ... (19) C. islandica 

1 7b. Pseudocyphellae submarginal, 
forming a distinct continuous 
line, lobes 1-3 mm broad. can- 
aliculate to subtubular . .. (20) C. laevigata 

18a. Marginal black fibrils absent, 
thallus yellow, canaliculate with 
connivent margin, pseudocy- 
phellae minute (only distinct 
under lens) . .. (16) C. cunrllata 

18b. Marginal black fibrils present 19 
I9a. Thallus yellow with brown black 

margin or yellowish brown, lobes 
&uniformly 2-6 mm wide . . . (22) C. melaloma 

19b. Thallus yellow!sh brown to cas- 
taneous, lobes Irregularly widen- 
ed, up to 10 mm wide .. . (2 1) C. leucostigma 

20a. Thallus brown to dark brown 21 
20b. Thallus yellow, yellowish brown 

or yellowish ochraceous ... 22 
21a. Margin with long ciliate (up to 

2 mm) lobes 0.5- 1.5 mm wide . . . (24) C. nip'cnns 
21b. Margin without cilia, marginal 

fibrils few, up to 0.5 mm long, 
lobes 2-3(4) mm wide . . . (23) C. nepalensis 

22a. Medulla yellow ochraceous, with 
igrnents ... (17) C. cusrniel& 

22b. Ledulla white, rarely yellowish, 
lacking pigments ... 23 

238. Thdlus soft, plane to slightly 
concave on upper side, matgin 
with sparse black papillae, rarely 
coriaceous, ascendent on small 
low alpine shrubs . . . ( 1  5 )  C. ambigua 

23b. Thallus crisp, involute-subcana- 
liculate, margin f denticulate, 
with papillae- or with dense black 
fibrils ... (25) C. sp. (cf. C. 

potaninii) 
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Subgenus PI~ATYSMARIA Awas. subgenus nov. 
Thallus foliaceus, adpressus vel subascden- 

tibus, coriaceous, late lobatus, inferne pauci- 
us rhizinosus. 
I .  Cetraria chloropbylla (Willd.) Vain. 

Acta Soc. Faun. F1. Fenn. 13 : 7.1896. Li- 
chen chlorophyllus WilId. in Humb. FI. 
Frib. Spec. p. 20. 1793. Type not seen. 
Thallus foliose, appressed, 2-3 cm across, 

lobes radiating, 2 - 3 mm wide, & concave 
with ascending margin ; upper surface yel- 
lowish brown to brownish yellow, smooth ; 
lower surface pale brown with short rhizi- 
nae; margin undulate, lacking black papil- 
lae or fibrils, soraliate ; soredia marginal, 
whitish farinose to grey granular. Isidia 
and pseudocyphellae absent. Thallus zoo - 
350 m thick, medulla white. Apothecia 
azsent in the specimens examined. Cortex 
and medulla K - ,  C-,  KC-, P-. TLXT: 
Protolichesterinic acid. 

Cetraria chloropky EZa is distinguished by 
the pale brown to brownish yellow, cortico- 
lous thallus with marginal soralia and 
a'sence of pseudncyphellae. It is distributed 
more in the southern temperate areas of S. 
America, New Zealand. 

Habitat: &I twigs of shrubs in alpine 
areas. 

Specimens examined : INDIA : Uttar Pra- 
desh, Uttarkashi district, Gomukh area, ah. 
ca. 3700 m, on twigs of luni@rus, Awasthi 
& Sin@ 8555 (Herb. Awasthi) ; West 
Bengal, Darjeeling district, Sandakhpoo, 
cu. 3570 my Awasthi & ~ga rwa l  67. 381 
(LWU). 
2. C. ddsvayi (Hue) Sato, Nova FI. Japonia, 

p. 48. 1939 Nephromopsis dezavayi Hue, 
Nouv. Arch. Mus. Ser. 4,1 : 219.1899, Plate 
3, Fig. 2. Type collection: China, prov. 
Yunnan, Lopinchan, supra Lnn-Kong, tor- 
ticolum in sylvis faucium, alt. 3200 m, 31 
July 1888, R P. Delavay (Holotype : PC- 
not Been). (Figs. 7 & 9) 
Thallua foliose, horizontally spreading. 

to substratum by rhizinae on lower- 

side, thick coriaceous, up to I o cm across ; 
lobes rounded, irregularly divided and con- 
volute, up to 2 cm wide ; upperside smooth 
to faintly lacunose scrobiculate, yellowish 
grey to brownish yellow ; margin with dense, 
black pycnidial fibrils ; lowerside yellowish 
grey, h w n i s h  grey to darker brown in the 
central part, irregularly reticulately lamellate 
rugose, rarely smooth, pseudocyphellate ; 
pseudocyphellae white, on general surface or 
on ridges of lamellae ; rhizinae sparse, present 
in the central part of thallus, thick, branch- 
ed and brown: Thallus ~ ~ 0 . -  400 (po) m 
thic'r ; medulla. white. Apothecia marginal, 
nephromoid, oblong to reniform, up to 15 
mm long and 5 mm wide ; disc red brown 
to dark brown ; receptacle scrobiculate ru- 
gose ; spores 5 - g x 3.5 - 5 m. Cortex and 
medulla K - , C - , KC - , P - . TLC : Caper- 
atic acid (Herb. Awasthi No. 1 75), caperatic 
acid and squamatic acid (Herb. Awasthi No. 
2289), in some specimens also Usnic acid. 

Cetraria delavayi is distinguished by the 
coriaceous thallus, lamellate, rugose lower 
surface with white pseudocyph~lae, mar- 
ginal black fibrils and nephramoid apothe- 
cia. It is close to C. stracheyi and C .  rveph- 
romoides in the coriaceous thallus, presence 
of pre~doc~yhellae, but both of thisi taxa 
lack marginal black fibrils. The taxon ori- 
ginally described from China, is distributed 
in the eastern Himalayas. 

Habitat: On tree trunks and branches 
(often found on ground having fallen from 
the tree canopy). 

Specimens examined : INDIA : West 
Bengal, Darjeeling district, Batasi to Pal- 
majua, ah. ca. 2250 m, (collected fallen on 
ground), Awasthi I 75 (Herb. Awasthi). 
Nepal, E. Nepal, Mewakhola valley, alt. ca. 
3600 m, on Rhododendron tree trunk, 
Awasthi 2289 (Herb. Awasthi); ascent to 
Sandakhpoo (India) from eastern Nepal 
side, ah. ca. 3300m, Awasthi 2476, 2476A 
(Herb. Awasthi), the latter specimen is much 
more yellowish and has usnic acid. 
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as- 

PIgs, 7-10 r 7. C. de@i (Hue) Sato, Awasthi 175. 8. C: tndoxrmthbidls Awas.; holotype, A*asthi 2477. 
9, C. dcfuuuyi (Hue) Sato, Awasthi 2289. 10. C. hlporrathp Mt111.-Arg., holotype, Watt 6949 (RM). 
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3. C. endoxanthoides Awas. sp. nov. (Fig. 8) Cetraria endoxanthoides is subsimilar to 
Thallus foliaceus, membranaceus, opacus, C. endoxantliu (Hue) Awas. Comb. Nov. 

ca. 4 cm latus, procumbens ; supra viridi- (basionym: Nephromopsis endoxantha Hue, 
Ravens, laevigatus, pseudocyphellatus ; Nouv. Arch. Mus. Ser. 4, I : 220. ~Sgg), Cet- 
subtus ad centro nigrum, et ad peripheram ruria ornara Miill.-Arg. and C .  endocrocea 
pallido-brunneus ; pseudocyphellatus ; lobi (Asah.) Sato in the yellow to golden colour 
5 - 10 mm lati ; rhizinis paucius ; marginis of the medulla, but is distinguished by the 
papilatis vel spinulis ornatis. Medulla cro- presence of pseudocyphellae on both the sur- 
cea. Apothecia 3 -5(6) mm lata, marginalia, faces and the P+orange reaction of the 
fere orbicularia ; receptaculum reticulatim medulla. The species is only known from 
rugosum. Asci 8 spori ; sporae hyalinae, the type collection. 
simplices, ellipsoideae, 6 - 9.5 x 4.5 - 6 p m. 
Medulla K +Ravens, C - , KC - , P+ aurantia- 4. C. hepatizon (Ach.) Vain. Lich. Cauc. 

cum (acidum fumarprotocetraricum et pro- Taur. p. 278: 1899. Lichen hepatizon 

tocetraricum). Ach. Lich. Suec. Prodr. p. I 10. 1798. 
Type not seen. (Fig. I I) 

collection: E. Mews- Thallus foliose, small, appressed to sub- 
khO1a valley, ca. 2400- 2700 m* On branch stratum, I - 1.5 crn .across, laciniate Iobate, 
of tree, 28.,5.1953, D?D. Awasthi 2477 (Halo- lobes I - 3 mm wide, & convex ; upper sur- 
type : Herb. Awasthi). face dark brown to brown black, smooth ; 

Thallus 'foliose, horizontally * margin and lamina with short, black pyc 
aPPressed, ca. 4 cm across, attached to sub- nidial papillae ; lower surface black, with 
stratum by rhizinae On lowerside ; lobes sparse, short, black rhizinae, Isidia, sore. 
rounded, 5 -  10 mm wide, somewhat imbri- dia and pseudocyphellae absent. Medulla 
Gate ; upperside greenish yellow, ~ ~ 0 0 t h  to white. Apothecia marginal, 0.7 - I mm in 
slightly lacunose, croceus P ~ ~ ~ ~ ~ ~ Y P ~ ~ ~ ~ ~ ~  in diam., disc dark brown, margin crenulate ; 
the central part ; margin of lobes densely spores 8 - 1% x 5 - 7.5 m. Medulla K - , C - , 
black ~ ~ ~ i l l a t e  to fibrillate ; lowerside ye1- P+ orange. TLC : Stictic and norstictic 
lowish brown in the peripheral region and acids. 
brown black in the central Part,. mmutel~ Cetra& h e ~ t i z o n  is distinguished by 
lacunose, & shining, sparsely pseu- the brown-black parrnelioid (MelanoprrneG 
docyphellate ; rhizinae in the part ia-likc) habit of thallus, P+orange medullary 
of thallus, black, simple branched. Isidia reaction, the crenulate margin of apotheda. 
and soredia absent. Thallus )oar The taxon is distributed in the dry temper- 
thick, medulla pale croCeus+ Apothecia mar- ate to alpine regions firmly attached to r ods  
gind, disc directed upwards, 3-d6) mm in and boulders. 
diam., rounded, slightly cracked lobate ; Spechen examined : INDIA : Uttar Pra- 
disc dark brown, smooth ; receptacle reticum desh, Uttarkashi district, on way to Gomukh 
lately rugose. Asci 8 spored ; spores colour- near Bhojbasa, alt. ca. 3600 m, on gravely 
less, simple, ellipsoid, 6 - 9.5 x 4.5 - 6 P m. ground, Awasthi & Singh 8379 (Herb. 
Upper cortex K -, C -, KC- 9 P- ; medm Awasthi), 
ulla K+yellow, C-, KC-, P+orange. 

: , Fumarprotocetraric, proto~C!trari~ 5. C* h ~ ~ o ( r a c h ~  Miill.-Arg. Flora 74 : 
acids, unidentified substance charring deep 373- 1891- Type collection: ~ a n i p u r ,  on 
Orange, TDA 1-2, HEF 1-2, ) Trace of lich- twigs, G- Watt 6949 (Holotype : BM 1) 
eata& md protolichesterinic acids (Fle -associated with Parmelia sp. and Usnea 

We Jarnee in litt.). sp. (Fig. AO) 
a 



Thallus foliose, f appressed, rigid, coria- 
ceous, ca. 3 cm across, lobes rounded, up to 
lo mm wide, margin irregular with 0.7 x 
0.4 mm sized black pycnidial fibrils ; upper 
surface yellowish grey to grey, scrobiculate 
rugose with dispersed, short, black fibrils in 
groups of 3 to 5 ; lower surface pale bromn, 
dark brown to brown black, reticulately 
lamellate rugose ; rhizinae black, sparse, 
simple to forked or branched. Isidia, soredia 
and pseudocyphellae absent. Thallus 300 - 500 
p m thick, medulla yellowish ochraceous. 
Apothecia marginal, 2-4 mm in diam., con- 
cave to plane, shortly pedicellate, not neph- 
romoid ; receptacle rugose with short, black 
fibrils along the margin; disc brown, 
smooth ; hymeniurn ca. go m high ; spores 
oval ellipsoid, 6 - 8 x 4 - 5 p m. Medulla K + 
yellowish brown, C - , P + orange. TLC : Nor- 
stictic, salacinic, caperatic and traces of us- 
nic acids. 

Cetraria hypotrachyna is distinguished by 
the scrobiculate, black fibrillate upper sur- 
face, the lamellate rugose lower surface and 
Pc orange medulla. Miiller Argoviensis 
(Z.C.) considered the taxon as near to C. 
rhytidocarpa, but the latter Fias a smooth, 
thin thallus with pseudocyphellae on both 
the surfaces. C. hypotrachyna is somewhat 
close to C. isidioidea in the scrobiculate, fib- 
rillate upper surface, the lamellate to scrobi- 
culate-rugose lower surface, but the latter 
has pseud~cyphellae on lower surface and 
its medulla is P-. The taxon is known 
from the type collection only. 
6. C. isidioidea (Ras.) Awas. Stat. et comb. 

nov. Cetraria wullichiana var. isidioidea 
Rgs., Arch. Soc. 2001. Bot. Fenn. 'Vana- 
mo' 5(1) : 25. 1950. Type conection : E .  
Himalayas (West Bengal), Darjeeling dis- 
trict, Rimbick to Sandakhpoo, alt. ca. 
2700 m (=gooo ft.), on dead tree stump, 
June 1948, D. D. Awasthi 179 (Holotype: 
HI* isotype: Herb. Awasthil). (Fig. 15) 
Thallus foliose, horizontally spreading, 
f appressed, rigid coriaceous, ca. 5-5 cm 

across ; lobes somewhat imbricate, irregu- 
larly divided, I - 2 cm wide ; upper surface 
grey to yellowish grey brown, irregularly re- 
ticulatdy scrobiculate, with numerous, 
simple to rarely forked, black fibrils on the 
ridges and along irregularly crenulate mar- 
gin ; lower surface brown black ; lamellate 
to scrobiculate rugose with peg-like out- 
growths ; pseudocyphellae on ridges and 
peg-like outgrowths ; rhizinae absent. Isi- 
dia, soredia absent. Thallus 300 - 500 m 
thick ; medulla straw yellow to ochraceous. 
Apothecia not known. Upper cortex K -, 
C - , KC - , P - ; medulla K + yellowish, C - , 
KC - , P - . TLC : Lichesterinic, protoli- 
chesterinic acids and two pigments (char- 
ring pale yellow-brown at TDA 4, HEF 2 ; 
and W +orange at TDA r ,  HEF 2)-fide 
P. W. James. 

Remarks: Rasanen (1952) regarded his 
C. wallichiana var. isidioidea Ras. as a 
synonym of C. hypotrachyna apparently on 
superficial appearance, the colour of medul- 
la, ana the black fibrils on upper surface 
and margin. However, the two taxa differ 
significantly, as has been detailed above 
under C. hypotrachyna. The taxon lacks 
isidia, the specific epithet is thus mislead- 
ing. The taxon is known from the type 
collection onIy. 
7. C. laeteflava Zahlbr. Flecht. Ins. Form. 

2 : 60. 1933. Typ e presumably at Vienna 
(W)-not seen. Cetrariu straminea Vain. 
Philipp. Journ. Sci. 4: 657. 199 ,  non C .  
straminea Krempelh. ex anno 1860, fide 
Sato (Lamb, 1963, p. 160). 
Thallus foliose, horizontally spreading, 

attached to substratum by rhizinae on lower 
side, ca. 5 cm across ; lobes ca. ro mm wide, 
membranaceous ; upper surface yellowish 
grey to pale grey, often with black blotch- 
ed areas along the margin and in the cen- 
tral part ; marign minutely black papillate ; 
lower surface yellowish grey to black, shin- 
ing, smooth to minutely lacunose rugose 
with sparse, short, black rhizinae. ThaUus 
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pseudocyphellate on both the surfaces ; pseu- 
docyphellae white, ca. 0.5 mm across, 
brownish rimmed, lacking fibrils along the 
rim. Isidia and soredia absent. Thallus 
200 - 3 0 0 ~  rn thick ; medulla white, rarely 
yellowish at places. Apothecia marginal, 
nephromoid, reniform, I xo.4 cm in size; 
disc brown, smooth ; receptacle scrobiculate 
rugose and pseudocyphellate. Asci 8 spor- 
ed ; spores ellipsoid with pointed ends, one 
side more convex than the other, g - 16 (18) 
".5 - 8 m Upper cortex K +deep yel- 
low, C -, p - ; medulla K +yellow, C -, 
KC - , P + orange-red. T1.C : Fumarproto- 
cetraric and protocetraric acids, and traces 
of lichesterinic and protolichesterinic acids, 
(fide P. W. James in specimen Panigrahi 
6349 B). 

Cetraria loetejta4la is characterized by the 
presence of pseudocyphellae on both sur- 
faces, the absence of fibrils along their rim 
and characteristic spores. It is close to C. 
rhytidocaYea and C. endoxanthoides but is 
easily distinguished by the spores. C. laete- 
fEava is known from S. E. Asia- 

Specimen examined : INDIA : Arunachal 
Pradesh (N.E.F.A.), Chakoo, alt. 2425 m, 
an dead wood and also on ground (fallen?), 
Panigrahi 6349 B (Herb. Awasthi, and 
B.S.I. Herb. Shillong), reported as G. Stram- 
inea Vain. by Awasthi (1961). 
8. C. l a u d  Krempelh. Flora 34 : 673. 

1851 ; Hillmann in Rabenhorst, Kryptog. 
F1. 9(5j3) : 276. 1936. Celrano cornpljcata 
Laufer apud Fr., Lichenogr. Eur. p. 459. 
1831-nornen nudum. Type not seen- 
'Fig. 12) 

na l l u s  foliose, procumhent to sub- 
ascending at periphery, ca. 5 crn across ; ir- 
regularly to dichotomously divided and 
deeply lobed ; lobes 2 -6  mrn wide, & imbri- 
cate ; upperside involute, smooth, yellow- 
ish browh; lower surface pale brown to 
darkish, slightly rugose and white pseudo- 
'nhe1late ; rhizinae sparse, concolorous 
with lower burface ; margin of lobes inter- 

mittently soraliate ; soredia farinose to 
granular ; minute black fibrils in non-sorali- 
ate part of margin. Medulla white. Apo- 
thecia absent in the specimens examined. 
Medulla K-, C-, KC-, P-. TLC: Li- 
chesterinic, protolicheste~inic and usnic acids 
in small quantities (fide P. W. James in spe- 
cimen-Awas t hi 7569). 

Cetrarin laureri is distinguished by deeply 
lobed, peripherally subascending thallus 
with narrower lobes, the marginal soralia 
and pseudocyphellae on lower surface. It 
somewhat resembles C. chlorophy lla in.  the 
soraliate habit, h;t that species lacks pseu- 
docyphellae. The taxon is distributed in 
Europe. 

Habitat: On twigs and bark of Rhado- 
dendron tree. 

Specimens examined : INDIA : Uttar Pra- 
desh, Almora district, Dhakuri ridge, alt. 
ca. 2400 m, Awasthi 7569 (LWU, and Herb. 
Awasthi) ; Uttarkashi district, on way to 
Gomukh from Gangotri, alt. ca. 3300 m, 
Awasthi & Singh 8291 (Herb. Awasthi). 
Nepal, E. Nepal, Topkegola, Rupakxola 
valley, alt. ca. 4000 m, Awasthi 2387 (Herb. 
Awas thi). 
g. C. nephmmides (Nyl.) Awas. comb. nov. 

PZatysma nephromoides Nyl., Flora 52 : 
442. 1869. Type collection: Herb. Ind. 
Or. Hook. fil & Thomson, No. 2080, Ton- 
gloo, Sikkim, I O , ~  ft, col. J. D. Hooker 
(Lectotype : H-NYL 36068 ! ; isolectotype : 
BM). 
NB : Tongloo is now in West Bengal and 

not in Sikkim. In the type description the 
number is mentioned as 2020, apparently 
an error. Nephrornopsis stracheyi f. ecto- 
carpisma Hue, Nouv. Arch. Mus. Ser. 4, 
I : 2 18. I 899. Type not indicated. (Figs. 
'3 '4) 

T'hallus foliose, horizontally spreading, at- 
tached to substratum by rhizinae on lower- 
side, thick, coriaceous, ca. 10- 12 cm across, 
much convolute ; lobes I - 2(4) cm wide, 
imbricqte, undulate ; upper surface green- 



I2 BWL- OF THE BOTANICAL SURVEY OF IND IA  w- 24 

F'! . 11-16 : 11. C brim (Ach.) Vain., Awmthi .t S h 8379. 12. C. id K m p c b . ,  A ~ t h i  f' 75 9. 19. C ~ F i d u  (Nyl.) Awr.,leet.typ, Haok. fi% Tb-on M B O  (H-NYL 96058). 11. C. 
l u ~ ~  (Ny .) A m . ,  Awasthi & Awaftbi 6428. 15. C. iridioid~u (RSs.) Awm., iaotypc, Awnathi 179 
-uppu onc rhowa upper aur!~ct, and lower one lower murfacc. 16. C. pinasfri (Soop.) S. Gray, Awarthi 

& Siugb 8554, 



19825 AWASTHI: LICHEN GENUS CETRARIA IN INDIA AND NEPAL 13 

ish grey to glaucous yellow or grey, 
smooth to slightly scrobiculate lacunose ; 
margin lacking black f i b s  ; lower surface 
yellow to yellow brown, sometimes tanned 
brown in lobe apices ; finely irregularly 
lacunose rugose with white ~seudoc~phel- 
lae on general surface or i n  slight depres- 
sions ; &izinae short, stout. Isidia and 
soredia absent. Thallus 200 - 400 p m thick ; 
medulla white. Apothecia marginal, mature 
nephromoid, often reflexed exposing the disc 
upwards, up to 7(9) x 3 - 5 mm in size, semi- 
reniform ; disc dark brown ; receptacle scro- 
biculate rugose ; spores ellipsoid, 7 - 9 x 3 - 5 
pm. Cortex and medulla K -, C -, KC -, 
P - . TLC : Usnic, lichesterinic, protolichester- 
inic and caperatic acids, and a pigment in 
some specimens (fide Po W. James). 

Cetraria nephromoides is similar to C. 
stracheyi in general morphology of thallus 
except that it is slightly thinner and the 
apothecia are smaller ; it is distinctly differ- 
ent in medulla being C -, KC- (lacking 
olivetoric acid). The taxon is distributed 
in the Himalayas and eastwards in Asia. 

Habitat: On bark of trees. 
Specimens examined : INDIA : Arunachal 

Pradesh (N.E.F.A.). Chakoo, alt. ca. 2400 
m, Panigrahi 6349 (B.S.I. Herb. Shillong, 
Herb. Awasthi) ; Jabrang to Pumila, alt. ca. 
2700 m, Rao 8182 (B.S.I. Herb. Shillong, 
Herb. Awasthi) ; Takepoking, Rao I 777 I 

(B.S.I. Herb. Shillong, Herb. Awasthi). 
Uttar Pradesh, Almora district, Loharkhe t- 
Dhakuri, alt. cn. 2500 m, Awasthi & ~ w a s t h i  
634, 6zqB (Herb. Awasthi). West Bengal, 
b j e e l i n g  district, ~ o n ~ l o o ,  aTt. xo,ooo ft. 
( = 3 m  m) Hook. fil & Thomson No. 2080 

@M¶ H-NYL 36068) ; Sandakhpoo to Pha- 
lut. alt. ca. 3600 rn, Awasthi & Agarwal 
&1 442 (LWU) ; Rimbick to Sandakhpoo, alt. 
27& m, Awasthi 188 (Herb. Awasthi); 
&tmi to Palmajua, alt. 2800 m, Bose 60.65, 

(Herb. Awuthi) ; Nepal, E. Nepal. 
mt to Sandakhpoo (India) from Nepal 

side, near ridge, alt. ca. 3600 m, Awasthi 
2470 B, Rakshe to Ethung, alt. 2700 m, 
Awasthi 2128 A (both Herb. Awasthi). 
ro. C. pallesmns Schaer. apud Moritzi, 

Syst. Verz. p. 129. 1845-46. Type collec- 
tion: Java, presumably at G, not seen. 
(Figs. 17 & 18). 
Thallus foliose, horizontally spreading, 

up to 12 cm across, coriaceous, attached to 
substratum by rhizinae in the central part 
on lower surface ; lobes rounded, up to 10 

mm wide, somewhat ascendent and rosulate 
marginally, irregularly -a divided, slightly con- 
volute undulate ; upper surface glaucous 
yellow to yellowish grey or green, smooth 
to slightly scrobiculate lacunose ; margin 
lacking black fibrils ; lower surface greyish 
yellow to light castaneous yellow in wide 
lobes, densely reticulately lamellate rugose, 
lamellae not high, and with plug-like out- 
growths ; pseudocyphellae on ridges of lamel- 
lae and on plug-like outgrowths ; rhizinae 
sparse, short, brown. Isidib and soredia a b  
sent. Thallus 300-400 ( 5 ~ 0 ) ~ ~  m thick, 
medulla wTiite. Apothecia typically mar@ 
nal, disc facing upward$, shortly ped ida t e  
to somewhat reflexed, I - 2 (3) mm in diam., 
generally rounded to ellipsoid oblong ; disc 
plane to slightly convex, dark brown ; mar- 
gin thin, smooth to crenulate; asci rarely 
mature, 8 spored; spores oval ellipsoid 
5 - 6 5  @ ) x 2 . 5 - 4 . s p m .  Medulla K-, C-, 
KC - , P - . TLC : Lichesterinic, pmtolicheb 
terinic and usnic acids (fide P. W. James in 
specimen Awasthi 7 ~ 3 ) .  

Cetraria fhzllescens closely resembles C.  
nephromoides in the form of the thallus, 
the marginal apothecia, and the medullary 
reaction by K, C and P. The two are 
separated by the lamellate-rugose surface of 
the under side with special plug-like p g d ~ ~ -  
cyphellae on ridges of lamellae and the 
smaller apothecia (1 - 3 mm) in C. palla- 
Gens, while in C .  ne#hromoides the lower 
surface is usually smooth to dightlp rugme 
with peudocyphellae level with ths OUI%E$ 
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or in depressions and the larger apothecia. 
Final decision can be possible after exami- 
nation of the type of this taxon. 

Habitat: On tree trunk and branches. 
Specimens examined : INDIA : Sikkim, 

near Karponang, Awasthi 173, 174 (Herb. 
Awasthi) ; Jongri, Bose 60.130 (Herb. Awas- 
thi) ; Uttar Fradesh, Almora district, Dha- 
kuri ridge, alt. 2700 m, on Rhododendron 
and Quercu~ trees (often also found fallen 
on the ground from the trees), Awasthi & 
Awasthi 625, 641 (Herb. Awasthi), Awasthi 
1768, 7593 (LWU, Herb. Awasthi); near 
Phurkia, alt. 3000 m, Awasthi & Awasthi 
729 (Herb. Awasthi) ; Chamoli district, 
Manaakini river valley, Gaurikund, alt. 
2800 m, Dange 76.1 37 (LWU) ; Dehradun 
district, Chakrata, alt. 2700 m, Awasthi 960 
(Herb. Awasthi) ; West Bengal, Darjeeling 
district, Batasi-Palmajua, Bose 60.62, 60.63 
(Herb, Awasthi). Nepal, E. Nepal, ascent to 
Sandakhpoo (India) from Nepal side, alt. ca. 
3300 m, Awasthi 2468 A, 2469 (Herb. Awas- 
thi) ; Mewakhola valley, alt. 2400 m, Awasthi 
2237 B (Herb. Awasthi) ; no precise locality, 
Banerjee 141 I A (Herb. Awasthi). 
r I .  C. pihastti (Scop.) S. Gray. Natur. Ar- 

rangem. Brit. PI. r : 432. 1821. Lichen 
pinastri Scop., Fl. Carniol. ed. 2, 2 : 382. 
1772. Type not seen. (Fig. 16) 
Thallus foliose, appressed or adnate to 

substratum, up to 3 cm across ; lobes com- 
pact, f imbricate, 2 - 3 mm wiae : upper- 
side yellow to  deep yellow, smooth to lacu- 
nose ; lowerside light yellow, reticulately 
Iacunose with sparse, short, concolorous to 
brown Fhizinae ; margin of lobes undulate, 
soraliate ; soredia yellow, granular. Medulla 
vellow. Isidia, pseudocyphellae and margin- 
91 fibrils absent. Apothecia absent in the 
specimens examined. Cortex and medulla 
IS-, C-, KC-. P-. TLC: Usnic, vul- 
pinic and pinastric acids. 

Cetraria pkastri is distinguished by the 
appressed yellow thallus with marginal yel- 
low soralia. In general external appearance 

it resembles Parrnelia u2ophy1loides but in 
the latter the medulla is C+red (gyrophoric 
acid). 

Habitat: On hark of coniferous trees. 
Specimens examined : Uttar Pradesh, Ut- 

tarkashi district, Gangotri to Gomukh area, 
alt. ca. 3300 - 3600 m, Awasthi & Singh 8285, 
8327, 8360, 8554, 8597 (Herb. Awasthi) ; N. 
W. Himalayas, Chini, Skoliezka 345 (CAL, 
H-NYL 36203). 

12. C. rhyfidocarpa Mont. et v. d. Bosch 
apud Jungh. Plant. Junghuhn, fasc. 4: 
430. 1855. Type collection : Java, Jung- 
huhn s. n. (kctotype : PC). Nephromop- 
sis rlzytidocur@a (Mont. et v. d. Bosch) 
Zahlbr. Ann. Cryptog. Exot. ~ ( z ) :  208. 

r928. (Figs. 19 & 20). 

Thallus foliose, partially appressed and 
attached to substratum by rhizinae on low- 
erside, ca. 8 cm across ; lobes up to 15 mm 
wide, irregularly undulate, lobulate and im- 
bricate; upper surface yellowish grey to 
glaucous yellow, somewhat blackening along 
the margin, smooth to Iacunose rugose ; 
lowerside black in the central part and yel- 
lowish brown in the marginal area ; pseu- 
docyphellae present on both the surfaces, 
brown black rimmed or not, often with 
black, short fibrils along the rim of the pseu- 
docyphellae ; margin of lobes with dense, 
simple to furcate, black pycnidial fibrils ; 
rhizinae short, black, dispersed in groups. 
Isidia and soredia absent. Thallus 200 - 300 
(400) m thick ; medulla white. Apothecia 
marginal, rounded, up to 10 mm in diam., 
&peltate, concave to cup-shaped, to slight- 
1" nephromo7d in some cases ; margin cre- 
iulate ; disc dark brown, smooth ; receptacle 
rugose, pse~dcc~phellate ; asci 8 spored ; 
spores oval ellipsoid, 5 - S(9) x 3 - ~ ( 7 )  m. 
Medulla K +yellowish red, C - , P+orange 
red. TLC : Fumarprotocetraric, protocetra- 
ric acids. Trace of lichesterinic and proto- 
lichesterinic acid, and an unidentified sub- 
stance charring deep orange, TDA r - 2, 
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Pigs. 17-21 : 17. C. palltsccns Schaer., Awasthi 641. 18. C. pnllescens Schacr., Awasthi 7593. 19. C. 
rAytidararpa Mont, ct v.d. h c h ,  Icctotypc, ~unghuhn !PC). 20- C. rf!~!idocarpa Mont. ct v.d. &Mch, Bosc 

60.138-thc p~c~docyplrcllae wltll black fibrils arc distinct. 
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HEF I - 2 (fide P. W .  James in specimen, 
Panigrahi I 5707). 

Cetraria rhy tidocarpa has distinctive 
black fibrillate ~seudocyphdlae on both the 
sides of the thallus, as well as containing 
fumarprotocetraric acid (medulla P+red). 
The lobes and habit recall the Parmelia 
(Amphigymnia). thallus. The taxon is a p  
parently close to C. asahinae Sato, which is 
also reported to have fibrillate pseu- 
docyphellae and the medulla which is 
P+red. However I have not examined the 
type specimen of C. asahinae Sato. Speci- 
men collected and determined as C. asahi- 
nae by Kurokawa (No. 57167)~ is yellowish 
brown to brown, more thick and coriace- 
ous with narrower lobes, more cetrarioid 
than parmelioid in colouf, medulla is P+ 
orange-red. 

Habitat : On twigs of trees or on dead 
wood. 

Specimens examined : INDIA : Arunachal 
Pradesh (N.E.F.A.), Kalaktang to Morsing, 
on dead wood, Panigrahi 15707 (Herb. B.S.I. 
Shillong, Herb. Awasthi) ; Parila, alt. ca. 
2745 m, Panigrahi 6397 C (Herb. B.S.I., 
Shillong, Herb. Awasthi), both tfie speci- 
mens were reported as C. asahinae by Aw- 
asthi (1961) ; West Bengal, Darjeeling dis- 
trict, Batasi-Palmajua, alt. ca. 2400 m, 
Awasthi 396 (Herb. Awasthi) ; Sandakhpoo 
to Phalut, alt. ccr. 3600 m, Bose 60.138 (Herb. 
Awasthi). Nepal, E. Nepal, Mewakhola 
valley, alt. ca. 2400 m, Awasthi 2227 (Herb. 
Awasthi). Java, no precise locality, Jung- 
huhn s. n. (PC) ; Java (H-NYL 36082), may 
be isotype material, annotated- as Platysma 
rh y tidocarpa (Mont.) Nyl. in Ny Iander's 
handwriting. 

13. C. etracljeyi Bab. Hook. Journ. Bot. 4 : 
245. I $52. Type collection : Himalayas, 
Kumaon, Kathi, alt. 7200 ft. (=ca. 2160 
m), (R Strachey & J. E. Winterbottom 
No. 1 1 )  (Holotype: BM; isotpes; BM, 
H-NYL 36138 1). N~phrornopsis~rtrc1ch8yi 

(Bab.) Miill.-Arg. Flora 74: 374. 1891. 
(Figs. 21 & 22.) 

Thalius foliose, attached to substratum by 
rhizinae near the central part of thallus on 
lowerside, horizontally spreading, thick cor- 
iaceous, 15-  zo (or more) cm across, much 
convolute; lobes imbricate, variable in 
width, sterile lobes wider than the fertile 
and then 3 - 4 cm wide ; upperside glaucous 
yellow to yellowish grey or slightly brown- 
ish, smooth to slightly scrobiculate lacunose- 
rugose ; margin rounded, entire, lacking 
black fibrils ; lowerside yellow to yellow- 
brown, reticulately nervose rugose, margin- 
al area of some lobes brownish ; pseudocy- 
phellae on the plane surface or raised on 
ridges ; rhizinae short, sparse, concolorous 
with lower surface. Isidia and soredia ah- 
sent. Thallus 300 - 500 (600) p m thick ; 
medulla white. Apothecia marginal, neph- 
romoid, sometimes reflexed upwards, ob- 
long to reniform, up to 15 x lo mm in size ; 
disc red brown to dark brown, smooth ; re- 
ceptacle smooth to lacunose rugose ; mar- 
gin thin, smooth to crenulate. Asci rarely 
with mature spores ; spores ellipsoid, 5 - 
7(9) x 3-s m. Upper cortex IS-, C -, 
KC-, P- ; medulla K- ,  C+red, KJC+ 
red, P - . TLC : Olivetoric acid, usnic acid 
(present or absent), an unknown substance 
at TDA 2. The type also has a trace of 
anziac acid and an unknown fatty acid. As 
a rule this species lacks protolichesterinic 
and lichesterinic acids (fide P. W. James). 

Remarks: I have been able to examine 
the isotype material only. The specific 
epithet on the sheet is spelled 'stracheii', 
but since the published epithet is stracheyi 
Bab., after Strachey, the same has been ac- 
cepted here. The name of the collector of 
the specimen is dot mentioned on the 
sheet ; the specimens had been collected by 
Strachey and Winterbottom. The details 
from the holatype material at BM have 
been added by Dr. James. The locality 
KatE could be Khati in Almora district, 
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which is on the way to Pindari Glacier 
from which area Strachey and Winterbot- 
tom had made their collections of plants. 
Specimens collected Ey me Srom Khati are 
very similar to the isotype material. 

Cetraria stracheyi is distinguished by 
the large coriaceous thallus with large 
nephromoid apothecia and the Cfred ,  KC+ 
reci reactions of the medulla. Thallus with 
small immature apothecia can be confused 
with C. nepJlromoides and C .  pallescens, 
the medulla in both these taxa is C-, 
KC-. The taxon frequent in the Hima- 
layas extends to eastern Asia. 

Habitat: On branches and trunks of 
trees, often found fallen on ground from 
trees. 

5) (Holotype: FH!'; isotypes : BM). (Fig. 
23.) 
Thallus foliose, horizontally spreading, 

attached to substratum by rhizinae on Iow- 
erside, 8 - 15 cm across, thick coriaceous, ir- 
regularly convolute ; lobes imbricate, up to 
2 cm wide, irregularly divided ; upperside 
glaucous green to yellow green to grey, I f r :  
smooth to reticulately scrobiculate rugose ; 
margin smooth, lacking black fibrils ; low- 
erside yellow to brownish yellow, reticu- 
lately densely lamellate rugose, pseudocy- 
phellate ; pseudocyphellae on ridges. and 
also on plug-like outgrowths; rhizinae 
sparse, in groups, short, grey to brown 
black. Isidia and soredia absent. Thallus 
200 - 400 (-500) m thick, medulla white. .- . . 

Specimens examined : INDIA : Arunachal Apothecia lamina], extending up to the 
Pradesh (N.E.F. A.), Bomdila to Ralang, submarginal or marginal region, dense, ses- 
alt. 2460 m, Rae 7358, Seargaon, Panigrahi sile to substipitate, 0.5 - x(2) mm in diam., 
15798 (Herb. B.S.1. Shillong, Herb. Awas- plane to convex ; disc pale brown to dark 
thi) ; Sikkim Thornson 270 (H-NYL p.m. brown, margin thin, entire, often excluded. 
1474 pr. p.)'; Uttar Pradesh, Almora dis- Asci rarely mature ; spores ellipsoid, 8 - ro 
tricc, Dhakuri ridge, alt. ca. 2800 m, x 3.5 - 5~ m. Medulla K -, C -, KC+red 
Awasthi & Awasthi 642, Khati to Dwali, or reddish, P-. TLC: Alectoronic acid, 
alt. cn. oqm m, Awasthi & Awasthi 712 usnic acid (present or absent), lichesterinic 
.(Herb. Awasthi), both the specimens are and protolichesterinic acids and a-collatolic 
very rnIich similar to the isotype. Hima- acid ( f )  @de P. W .  James in isotype mate- 
layas, Kumaon, Kathi, alt. 7200 ft (=2160 m, rial) 
Strachey and winterbottom) (H-NYL Cetraria wallichiana is distinctive in the 
36 I 38) ; Uttarkanhi district, near Jamnotri, foliose, coriaceous thallus with laminal, 
alt. ca, 3450 m, Awasthi 910 (Herb. Awas- dense, small apothecia and the Kc+reddish 
'hi) ; West Ben@, Darjeeling district, alt. reaction of the medulla. I t  resembles no 
2300 m, Awasthi 176, 177 (Herb. Awasthi) ; other species in the form and nature of ape 
Tiger hill, alt, 2500 m, Awasthi 3877, Bose thecia- The lower surfaces of C. wallichiana 
6 0 . 3 ~ ~  60.139 (Herb. Awasthi). Nepal, E. and C. Wlescens are very similar, but the 
Nepal, Rakshe to Ethung, alt. 2700 m, latter has marginal apothecia and medulla 
Awasthi z128 R, ascent to Sandakhpoo is KC-. The taxon is distributed in the 
(India) from Nepal side, alt. ca. 3300 m, Himalayas and extends eastwards in Asia. 
On dead wood stump of conifer tree, Hoblitat: On branches of trees, often 
Awasthi 2470 A (both in Herb. Awasthi). found fallen on ground from trees. 

Specimens examined : INDIA : Arunachal 

c- ~sl l ichtan~ (Tayl.) Miill,Arg. Flora Pradesh (N.E.E.A.), Jabrang, alt. 2405 m, 

'I1: 139 1888. S*icta ~al l ichiaM Tayl., Panigrafii 6432, down Jabrang, near Rupa, 
Hook. JoUrn, ~ ~ t .  6 :  177. 1847. Type alt. 2445 m, Rae 7232 (Herb. B.S.L, Shil- 
c O l l e c t h :  Nepal, Wallich @ossibly No. long, Herb. Awasthi) ; Sikkim, Jongri, alt. 
3 



Figs. 21-23 : 21. C. s t r u e b i  Bab., isotype, Strachcy & Winterbottom (H--NYL 36138). 22. C. shacheyi 
Bab., Awasthi 2470A. 23. C. wallichiana (Tayl.) Mull.-Arg., Awasthi & J ~ s h i  76.83. 
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3900 m, Bose 60.131 - (Herb. Awasthi). 
Uttar Pradesh, Almora district, Dhakuri, 
art. 2550 m, on Quercus tree. Awasthi & 
Awasthi 623, 626, 640 (Herb. Awasthi), 
same locality ~ w a s t h i  7.592, 7619 (LWU, 
Herb. Awasthi) ; Dehradun district, Chak- 
rata, Deoban, alt. 2700 m, Awa~thi 961 
(Herb. Awasthi) ; same locality Awasthi & 
Joshi 76.83, 76.151 (LWU) ; Manipur, Watt 
(BM fide P. W .  ~ames)  ; West Bengal, 
Darjeeling district, Batasi-Palmajua, alt. 
zf50 rn, Awasthi 180 (Herb. Awasthi), Tong- 
103 (Sikkim), 10,000 ft (=3000 m), Hooker 
208 I (BM fide P. W. James), Nepal, no pre- 
cise locality, Wallich (FH) ; Mewakhola 
valley, alt. 2400 m, Awasthi 2237 A, ascent 
to Sandathpoo (India) from Nepal side, alt. 
3000 m, Awasthi 2468 (Herb. Awasthi). 

Subgenus CETRAW 

Thallus suberect to erect, subfruticose, 
laciniate lobate, attached to substratum 
basally, rhizinae absent or rare. 

15. C, ambigua Bab. Hook. Journ. Bat. 4 :  
244 1 852. Type collection : (India) Garb- 
wal, Bompras, alt. 16000 ft- (=4800 m) 
on wood and mosses, R. Strachey and J. 
E. Winterbottom 6, Himalayan herbari- 
um (Holotype and isotype : BM!) (Fig. 
24) 
Thallus prostrate to suberect, subdichoto- 

mously divided, laciniae & compact, soft, up- 
to 3 cm long, ( I )  2 - 3 mm wide ; upper- 
side yellow to ochraceous, plane to concave, 
smooth to faintly lacunose ; margin undu- 
late, smooth, sparsely minutely black papil- 
late ; lowerside deeper yellow to orange- 
Yellow, & longitudinally to reticulately lacu- 
nose-scrobiculate. Isidia, soredia and pseu- 
docyphellae absent. Thallus zoo - 300 p m 

; medulla white. Apothecia absent in 
'he tyde specimen. In a specimen from 
Bikfim (BM) &corresponding to the type: 
a~othccia marginal to submarginal, up to 
4 diam., aisc f concave, brown ; recep- 

tacle slightly lacunose ; hymenium c a  
40 p m high, asci 22 - 30 x 6 - 8 m in size ; 
spores immature. (Nylander r 860, p. 3 I I : 
6 I spores 7 - g x 4 p m". Cortex and medulla 
K -, C -, KC -, P- . TLC: Usnic, liches- 
terinic and protolichesterinic acids (also 
fide P. W. James). 

To some extent, C. ambigua resembles C, 
nivalis, but the laciniae of the thallus in the 
latter are wider, thicker and distinctly scro- 
biculate. C. ambigua also shows some re- 
semblence to C. everniella particularly in 
the width of laciniae and black papillae 
along margin, but the latter has yellow to 
ochraceous medulla, having 2 - 3 pigments. 
C. ambigua is endemic to the alpine areas 
of the Himalayas above 3700 m. 

Habitat: On ground, rocks, on mosses 
and twigs. 

Specimens examined : INDIA : Sikkim, ca. 
4200 m, on twigs, Hooker 2061 (l3M)-fer- 
tile ; Uttar Pradesh, Garhwal, Bompras, alt. 
ca. 4800 m, Strachey & Winterbottom 6 
(BM) ; Uttarkashi district, Gomukh area, 
alt. ca. 3700 m, on ground over mosses, 
Awasthi & Singh 8521 (Herb. Awasthi), re- 
ported as C. nivalis by Awasthi & Singh 
(I 978). Nepal, E. Nepal, Topkegola, ridge 
between Rupapokhari and Sajupokhari, alt. 
ca. 4500 rn, Awasthi 2407 (Herb. Awasthi), 
fertile with ca. 10 mm diam. apothecia, 
spores 7 - 8 x 5 - 6 p m, with similar lichen 
products as C. anzbigua has been consider- 
ed cf. to C. arnbigua as the thallus is & cori- 
aceous. (Fig. 29) 
I 6. C. cucullata (Bell.) Ach, Meth. Lich. 

p. 293. 1803. Lichen cucullatus Bell. Ob- 
serv Bot. p. 54. 1788. Type not seen. (Fig. 

26) 
Thallus suberect to erect, 2 - 3  cm tall, 

subdichotomously divided, ( I )  2 - 4 mm 
wide, laciniae canaliculate by connivent 
margins ; upper surface pale straw to yel- 
low, smooth, basally brown black ; margin 
smooth to slightly wavy, lacking black fib- 
rils or papillae ; lowerside smooth concolu- 
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rous with upperside or paler, minutely pse- 
udocyphellate or cracked pseudocyphellate 
(pseudocyphellae distinct only under lens). 
Isidia and soredia absent. Thallus 140 - 
250 m thick, medulla white. Apothecia 
absent in the specimens examined. Cortex 
and medulla K-, C-,  KC-, P-. TLC: 
Usnic and protolichesterinic acids. 

Cetraria cucullata is distinguished by in- 
volute, canaliculate, pale yellow to yellow, 
thin thallus. In Indian specimens the mar- 
ginal papillae (fibrils) are absent, though 
they have been reported in the European 
specimens. The taxon is widely distributed 
in the temperate alpine regions of the 
world. In Himalayas it is not common, 
and has been found in associations with C. 
everniella. 

Habitat : On ground amongst mosses, 
and low alpine vegetation. 

Specimens examined : INDIA : Uttar Pra- 
desh, Uttarkashi district, Gomukh area, Alt. 
ca. 4200 m, Awasthi & Singh 8493 I3 ; Almora 
district, Phurkia near Pindari glacier, alt. 
ca. 3850 m, Awasthi & Awasthi 781A (both 
Herb. Awasthi). 
I 7. C. evemiella (Nyl.) Krempelh. Ver- 

handl. 2001. Bot. Gesellsch. Wien 18 : 
315. 1868. Pkrtysma everniellurn Nyl. 
Synop. Lich. I : 31 I .  1860, nom. nov. for 
Evernia siracheyi Bab. in Hook. Journ. 
Bot. 4: 244. 1852. Type collection: 
(India) Kumaon, Gori river, alt. 4700 f t  
(erroneous, probably I I 700 ft), among 
mosses and dead leaves, R. Strachey & J. 
E. Winterbottom (Lectotype : H-NYL 
36055 ! ; isolectotype : BM). (Figs. 27 & 

28) 
Thallus suberect to erect, caespitose, 2 - 4 

cm tall, subdichotomously branched, laci- 
niae irregularly (I) 2 - 3 mm wide, slightly 
revolute, sometimes laciniae narrow, f radi- 
ally symmetrical with slight lacunose con- 
dition on all sides ; upperside u ell ow grey to 
brownish yellow often tending to be brown 
in herbarium with passage of time, smooth, 

conve .t ; margin with black pycnidial papil- 
lae, which often get broken leaving scars 
or exposed medulla and thus may appear 
as pseudocyphellae ; lowerside deep yellow 
to reddish brown, concave, slightly reticul- 
ately lacunose or scrobiculate. Isidia, sore- 
dia and pseudocyp hellae absent. Thallus 
300 - 500 (600) p m thick, medulla yellow- 
ish to ochraceous in the central part. Apo- 
thecia absent in the specimens examined. 
Cortex and medulla K- ,  C-, KC-, P-. 
TLC : Usnic, protolichesterinic, lichesterinic 
acids, and 3 pigments: (A) charring rose- 
pink at TDA 4 HEF 5 ; (8) charring pale 
yellow-brown at TDA 4 HEF 2 ; (C) UV+ 
orange at TDA I HEF 2. Sometimes only 
2 pigments and two fatty acids (fide P. W. 
James in type and other material). 

Remarks: The altitude of the type mate- 
rial (at BM & H) is given as '4700 ft' cor- 
responding to subtropical conditions. This 
must be an error, as C. everniella is typical- 
ly an alpine species (i.e, above about I r,w 
ft). Gori river originates in Kumaon from 
the Milam glacier at an altitude of about 
12,000 ft., and it is likely that the specimen 
may have been collected near its origin, 
and the altitude could be I 1700 ft. There 
may have been a slip in the handwriting 
of Churchill Babington and the '4' may be 
a compact ' I  I '  The specimens cited below 
have been collected above I 1000 ft. 

Cetmria everniella is a distinct species 
with narrow, 2 - 3 mm wide laciniae, convex 
and smooth on upperside, and a concave 
lacunose-rugose lower side, as well as an 
ochraceous medulla. The specimens with 
narrower and subcylindrical (almost radial- 
ly symmetrical) laciniae have been referred 
to form a subteres Asah. by Asahina (1955). 
C. everniella shows some similarity with C. 
ambigua, but that species has somewhat 
thinner thallus and white medulla. 

Ha bitat : On ground, among mosses etc. 
Specimens examined : INDIA : Sikkim, 

Mornay, alto I ~ , S O Q  ft (=ca. 4650 m), J. D, 
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~ E J .  24-29 : 2C C, amJigrr Bib., holotypc, Stmhey & vinterbttbm fi (DM). 25. C. cf. paramikj Oxna, 
Rae 13758. 26. C. mfc/!nk (klf.) Ach., hwaslhi h SlnG!hR493B- 27- Cndeih (Nyl.) Krmplh., 
Awathi 2744, 28. C. -idla (Ny].) Krcrnpelh., Awaqthi 7683- 29. C. cf. amblglm nab., 

A~asthi 2407- 
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Hooker 1746 (BM, H-NYL 36054) ; Wallan- 
choon, ah. ~2,000 ft (= 3600 m), J. D. HO&- 

er 2062 (BM, H--NYL 36056) ; Himalayas, 
no precis- lccaliry, leg.? (H-NYL p.m. 
1483) ; Uttar Pradesh, Almora district, Phur- 
kia-Mirtoli near Pindari glacier, alt. ca. 
3600 m, Awasthi & Awasthi 781 (Herb. 
Awasthi) ; same locality, Awasthi 7663, 
7690, 774.4 (LWU, Herb. Awasthi); Kuma- 
on, Gori river (in Pithoragarh district), alt. 
4700 ft. (?). Strachey & Winterbottcm (H- 
NYL 36055, BM- ; fide James), Uttarkashi 
district, Gnmukh area, alt. ca. 3780 m, 
Awasthi & Sinqh 8527 (Herb. Awasthi). 
Nepal. E. Nepal, Chupkula to hboj i ,  alt. 
4998 m, Rao 13786 (Herb. B.S.I., Shillong, 
Herh. Awasthi). 
18. C. isladca (L.) Ach. Meth. Lich. p. 
293. 1803. Lichen islandicus L. Sp. P1. p. 
I 145. 1753. Type in Herb. LINN seen 
by P. W. James, in litt. (Fig. 30) 
Thallus suberect to erect, densely divari- 

cately branched, coriaceous, 2.5-3.5 (5) cm 
tall, laciniae z - 3 (5) mm wide, major part 
of laciniae involute subcanaliculate, much 
polymorphic in size, involuteness, and 
branching af thallus lobes ; upperside light 
brown to dark chestnut brown, smooth ; 
margin densely beset with brown to brown- 
black pycnidial fibrils ; lowerside yellowish 
brown to brown, smooth to scrobiculate, 
shining, pseudocyphellate ; pseudocyphellae 
whitish, lamina1 rounded to irregular, sub- 
marginal & continuous and linear-elongate 
basal part of laciniae brown black. Isidia 
and soredia absent. Thallus 200 - 350 p m 
thick, medulla white. Apothecia absent in 
specimens examined. Cortex K - , C - , P- ; 
medulla K-,  C-, KC-, P+red. TLC: 
Fumarprotocetraric, protocetraric and pro- 
tolichesterinic acids. 

Cetraria iclandica, a polymorphic species, 
is separated by the brown chestnut colour 
of thaIIus, subcanaIiculate laciniae with 
marginal fibrils, pse~~docyphellae in submar- 
ginal area and lower lamina of thallus, and 

P+red reaction of the medulla. The Hima- 
layan material has shorter and narrower 
laciniae in comparison to the Scandinavian 
and European material. Karnefelt (rg7g) 
has pointed out that C. irlandica ssp. islandi- 
ca "dges not seem to reach the ~ i rna la~as" .  
The Himalayan material subsimilar to C. 
islandica has been stated to be C. laevigata. 
The two taxa differ in the "Lobes canalicu- 
late to subtubular, lamina1 pseudocyphellae 
rare and indistinct" in C. laevigata, and 
"Lobes less canaliculate to almost flat. mar- 
ginal and lamina1 pseudocyphellae &uallV 
present" in C. islandica. The Himalayan 
specimens examined by me show variation 
in being flat to canaliculate, but possess both 
lamina1 and submarginal pseudocyphellae. 
The narrower the thallus, the more canali- 
culate the laciniae are. I have not seen any 
typical C. laevigata. 

Habitat: On ground with mosses and 
grasses, often associated with C. everniella 
and Thamnolia sp. 

Specimens examined : INDIA : Uttar 
Pradesh, Almora district, Phurkia near Pin- 
dari glacier, alt. ca. 3450- 3600 m, Awasthi 
& Awasthi 78 IB (Herh. Awasthi) ; same loca- 
lity Awasthi 7682, 7792 (LWU, Herb. 
Awasthi) ; Uttarkashi district, Gomukh area, 
alt. cn. 3500 m, Awasthi & Singh 8458 
(Herb. Awasthi). Nepal, E. Nepal, Topke- 
gola, Rupapokhari and Sajupokhari area, 
alt. ca. 4500 m, Awasthi 2395, 241 I (Herb. 
Awasthi). 
19. C. laevigita Rassad., Karnefelt, Opera 

Bot. 46: I I I I r7. 1979. 
The taxon is characterised by a usually 

q- - 6 crn tall laciniate thallus, strongly can- 
iliculate to subtubular with marginal (sub- 
marginal) pseudocyphellae in distinct con- 
tinuous line, other characters & similar to 
C. islandica. 

I have not come across the typical speci- 
mens of this taxon. 
20. C. l e u c o s ~  G v .  in Jacquemont 

Voyag. dans 1'Inde Bot. p. 180. Tab. 
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I 80, fig. 4. I 841-4.4. Type Collection : 
India Orientalis, ad Q~jercurn trunccs 
(type not seen, location of type not 
known). Neotype proposed : India Ori- 
entails, dkdit Uveille (H-NYL 36083 !), an- 
notated as Platysma Eeucostigmeum (UV.) 
in Nylander's handwriting. Cetraria sik- 
himensis Ras. Arch. Eoc. 2001. Bot. 
'Vanamo' 5(1)25. 1950. Type collection : 
Sikkim, Chhangu, alt. ca. 3900 m, on 
branches of Rhododendron shrub, May 
1947, D. D. Awasthi 355 (Holotype : H- 
sterile ; isotype : Herb. Awasthi-fertile I). 
(Figs. 3'1 32 & 33) 
Thallus suberect to erect, 3 - 5  (8) cm tall, 

irregular1 y to subdichotomously branched, 
widest part 5 - 7 (I o) mm ; lobes usually 5 
mm wide, plane to involute s~bcanaliculate 
towards apices, undulate along margin ; u p  
perside yellow brown to pale brown, 
smooth ; margin irregular with black,' 0.2 - 
0.4 mm long sparse to dense pycnidial fib- 
rils ; lowerside pale brown, light brown to 
chestnut brown, smooth to slightly lacunose 
rugose, pseudocyphellate ; pseudocyphellae 
white, & depressed, o. I - 0.2 (0.5) mm across, 
with or without brown rim; sometimes 
thick, black rhizinae present inL groups. Isi- 
dia and soredia absent. Thallus I 85, - 280 p rn 
thick, medulla white. Apothecia rare (only 
two seen, one in isotype of C. ~ikkimnsis, 
and one in Awasthi 2409 from Nepal), n~ar-  
dnal, subnephromoid, f peltate on the mar- 
e. 
gln, round to oblong, ro x 6 mm in 'size ; 
disc concave to plane, brown, smooth ; re- 
ceptacle scrobiculate rugose ; asci 8 spored ; 
Spores simple, hyaline, oval, 8 - 9 x 6 p m : 
paraphpes ca. 3c m thick, capitate brownish 
at apices. Cortex and medulla K-, C- 3 

KC - , P- , T U  : Lichesterinic, protoliches- 
terinic and usnic acids (fide P. W. James in 
isotype of C. sikkimensir). 

Remarks: The type specimen could not 
be eGamined as its location is not known. 
The neotgpe here proposed is dbdit by 
LCveaf% and it is li&ly that it may be a 

part of the type ; but since the annotation 
is that of Nylander rather than of Uveil- 
le, it has been considered more correct to 
consider the collection as a neotype rather 
than an isotype. The type description 
"Thallo foliaceo, membranaceo adscendentes 
luteo subtus punctato, lobis rotundatis un- 
d ulatis, rnarglne aculea tis" as well as the 
figure (Tab. 180, fig. q), reproduced here as 
Fig. 32 corresponds to the neotype, as well 
as to the type material of C. sdkkimensis. 
Rasanen (1952) considered C. sikkimensis 
a synonym of Nephromopsis rhytidocarpa 
(= C. rhytidocarpu), but as indicated here 
this taxon is quite distinct and is unrelated 
to C. sikkimensis. 

Cetraria leucostigma is closed to C. melalo- 
ma in the thallus ha bit and presence of pseu- 
docyphellae on the lower surface, but the 
latter has a yellow to brownish yellow tha1- 
lus and narrower laciniae. The taxon is 
only known from the Himalayas. 

Habitat: On ground or on twigs of low, 
small shrubs. 

Specimens examined : INDIA ORIENTALIS : 
precise locality not given, dddit Uveille (H- 
NYL 36083). Sikkim, Chhangu, alt. ca. 
3900 m, on twigs of low shrubby Rhodo- 
dendron, Awasthi 355 (H, Herb. Awasthi), 
type of C. sikkimensis. Nepal, E. Nepal, 
Topkegola, ridge between Rupapokhari and 
Saju~okhari, alt. ca. 4500 m, Awasthi 2409 
(Herb. Awasthi). 
2 I. C =Id~ma (Nyl.) Krempelh. Ver- 

handl. Zool. Bot. Gesellsch. Wien, 18:  
3 15. 1868. Platysrna melalomum Nyl. 
Synop. Lich . I : 303. I 860. Type collec- 
tion : (India), Sikkim, Jongri, regione al- 
pha,  supra mare, alt. r 3 m  ft, inter Cla- 
dcnias et muscos, J. D. Hooker 2065 (Lec- 
totype : BM I ; isotype H - N n  36072 1 )  in 
the isotype sheet Hooker no. is inscribed 
'2665', apparently an error and should be 
corrected to 2065. Cetraria pallida Awas., 
Proc. Indian Acad. Sci. 45B: I 1957, 
Plate I o, Fig. I .  Type collection : Nepal, 
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ng. 30.35 r 30. C, islnndico (L.) Ack, Awasthi 241 1. 3 1. C. k o s t i g m  Lh., Aw;ssthi 355 (isotypc 
o C. s i k k i m i  R%~is.)- 32, C. ilnrustiipma Lh., photcqraph of the fig. in Jqucmont,  Voyag, 
d, Bot., Table 180, fit 4. 18414%. 33. C. b s f i p n a  Lh.,  d d i t  bvcille (H-NYL 36033)-neotype 

ppoeed. 34. C. m ~ ~ l o r n a  (Nyl.) e ~ ~ ~ ~ p c l h . ,  k t o t y p t ,  Hooker 2065 (BM). 35, C. cf. ~ t a n i n j i  
Oxner ,Awmthi 8473. 
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E. Nepal, Topkegola, Thaglabhanjyang, D. Awasthi 2373 (Holotype : Herb. 
alt. ca. 4200 m, 29.5.1953, D. D. Awasthi Awasthi !). 
2347 (Holotype : Herb. Awasthi!). (Fig. Thallus 2 - 4 cm tall, subdichotomously 
34.) divided, laciniae 2 -3(4) mm wide, plane to 
Thallus suberect to erect, 2 - 3.5 cm tall, involute subcanaliculate ; upperside smooth, 

irregularly to dichotomou~ly branched, laci- chestnut brown, shining, margin undulate, 
niae 2 - 6  mm wide, plane to involute, sub- with 0.25 nun long black fibrils ; lowersidz 
canaliculate with undulate margins ; upper concolorous with upperside or paler brown, 
surface yellow to yellowish grey to mottled basal decaying parts of thallus yellowish. 
brown at the base, smooth to faintly Iacu- Isidia, soredia and pseudocyphellae absent. 
nose, pseudocyphellate ; margin T h a h s  160- zoop m thick, medulla white 
brown lined, with 0.1 - 0.2 mm long black Apothecia not known. Cortex and medulla 
fibrils ; lower surface paler than the upper, K- , C - , KC - , P- . TLC : Lichesterinic 
pseudocyphellate ; pseudocyphellae brown- and protolichesternic acids (fide Karnefelt, 
black rimmed, round, 0.5 mm across to lin- 1.c.). 
ear or irregular in outline. Isidia and sore- The taxon does not show any resemblance 
dia absent. Thallus ca 250 pm thick, med- to any other species of Cetraria. It is only 

ulla white. Apothecia not known. Cortex known from the type collection, 

and medulla K -, C -, KC -, P -. TLC : 23. C* nigricans Nyl., Karnefelt, Opera Bot. 
Protolichesterinic, lichesterinic, usnic acids, 46 : I I 7 - I 2 I ,  1979. 
and sometimes &tic acid (fide P. W. The taxon is characterised by a small 0.5- 
James). 1.5(3) cm tall thallus, with 0.5- 1.5(3) mm 

Cetravia mIaIorna is distinctive in yellow- wide lobes, brown or pale bmwn in colour, 
ish, suberect to erect, narrowly Iaciniate pseudocyphellae almost indescernible, mar- 
thalIus with pseudocyphellae on lower sur- ginal cilia up to 2 mm long, lacking fumar- 
face. It is similar to C. leucostigma, but the pr0tocetrax-k acid (medulla P-). C. nigri- 
latter has comparatively taller and wider cans var. himalayana Asah. described from 
lobes or laciniae and is also darker in colour. Nepal has been considered by Karnefelt as 
C. melalow is restricted in the alpine a synonym of the taxon. There is no other 
Himalayas. record of the taxon from the Himalayas, 

Ha bitat : On ground with n~osses- and I have not seen or examined any, 
Specimens INDIA: Sikkim, 24- Cetrah sp. (cf. C. @tminii her, 

reg. alpine, Jon& Hooker 2065 (BM, II); SP. Lich- nOv. As. p. 168. 1933). (Figs. 25 

Hooker zo63, 2066 (BM) ; same locality, 35) 
Base 60. I 32 (Herb. Awasthi) ; Wallanchoon, T'hallus sukrect to erect, up to 2.5 cm 

Hooker 2067 (BV, thallus prostrate to sub- tall, crisp, f caespitose ; laciniae subcliche 
erect among mosses. Type collection : Nepal, tomously divided, 1 - 3 mm wide, involute, 

E. Nepal, Thaglabhanjyang, Awasthi 2347 ~ubcanaliculate. upperside yellowish grey to 

(Herb. Awasthi) type of C. pallida. yellow, smooth to faintly lacunose ; margin 
crenate, with small black papillae or with 

22. C. Awas. proc. Indian Acad. minute brown black fibrils; lowerside yel- 
Sci. 45B : 130. 1957, Plate 10, fig. 2 : - low to deeper yellow, often lacunose rupse,  
nefclt, Opera B ~ ~ .  46 : 1,. 1979, Fig. 64. the lacunose scrobiculate condition more 

Type collection: Nepal, E, Nepal, T o p  pronounced in older parts of laciniae. Isidia. 
kegola, Thaglabhan jyang, alt. ca. 4300 m , soredia and ~selldocyphellae absent. Ape- 
On ground among mosses, 29.5.1953, D. thecia marginal. up to 3 mm in diam., disc 

4 
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concave, brown, margin crenulate. Asci 
not mature. Cortex and medulla K -, C-,  
KC - , P- . TLC : Usnic, lichesterinic and 
protolichesterinic acids. 

The specimens cited below show some 
' similarity with C. potaninii Oxner in the in- 
volute subcanaliculate laciniae, forming tus- 
socks, but they could not be confirmed. 

Hubitat : On ground. 
Specimens exatfitized : INDIA : Uttar Pra- 

'desh, Uttarkashi district, Gomukh area, alt. 
ca. 3600 m, Awasthi & Singh 8473, 8493 A 
(Herb. Awasthi), reported as C. nivalis by 
Awasthi & Singh (1978). Nepal, E. Nepal, 
Pambochi to Mingbo, alt. 4480 m, Rao 
13758 (Herb. B.$I. Shillong, Herb. Awasthi). 

EXCLUDED TAXA 

The following taxa have been reported to 
occur in India by several workers (see 
Awasthi, 1965). Of these, the specimens of 
the following were not available for study, 
as there were none in our collection: 

Cetraria fahluensis (L.) Schaer. and C. 
saepincola (Ehrh.) Ach. 

Others have been transferred as follows: 
Cetrark crispa var. japonica = C. lam: 

gata Rassad. 
C.  nigricans var. himalayana Asah. = C. 

nigricans Nyl. 
Cetrark glauca (L.) Ach = Platismatia 

glauca '(L.) Culb. & Culb. 
Cetraria sanminea Skhaer . = Cetrelia san- 

Laboratoire de Cryptogamie, Museum Na- 
tional d' Histoire Naturelle, Paris (PC). I 
am thankful to the Directors/Keepers of 
these herbaria for the loan of the specimens. 
as well as for other informations requested. 
Dr. P. W. James (BM) kindly checked parts 
of the final manuscript and added /suggest- 
ed valuable information. He also very 
kindly did the TLC of the type specimens 
at BM, and other representative specimens 
(parts of specimens) sent to him. I am ex- 
tremely grateful to him for this help. Dr. 
J. N. Vohra (CAL) kindly sent the type 
description and photo of the type specimen 
of Cetraria leucostigma Uv., to whom my 
thanks are due. This study has been un- 
dertaken and completed under the research 
project "Monographic studies on Indian 
lichen genera" financed by the University 
Grants Commission, New Delhi. 
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