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ABSTRACT

An enumeration of the diversity and distribution of lichens in Milam Glacier valley of Pithoragarh
district in Uttarakhand is provided. The area shows an occurrence of 232 species of lichens belonging to 36
families and 73 genera. Parmeliaceae with 18 genera and 49 species and Physciaceae with 7 genera and 26
species dominate the area. Among different growth forms of lichens, foliose comprises the highest number of
104 species, followed by 87 crustose lichens. The valley exhibits maximum number of bark and rock
inhabiting lichens represented by 132 and 123 species respectively.

Keywords: Lichens, Diversity, Milam Glacier Valley, Pithoragarh, Uttarakhand.
INTRODUCTION

Indian Himalaya has been known for its perennial floristic composition and is considered to be one of the
major hot-spots comprising of different plant groups including lichens. These cryptogams play a vital role in
maintaining the forest ecosystem and are the critical indicators of healthy environmental conditions. The high
altitude region exhibits uniformity in lichen distribution pattern that shows a changing trend with altitudinal
gradient. Slope aspects, substratum availability, moisture content, sunlight, UV radiations, temperature and
water regimes are among the different micro and macro climatic conditions (factors) that decide the lichen flora
of the region.

The Himalayas has been the major part of lichen exploration since eighteenth century. The temperate
and easily accessible areas of the Uttarakhand Himalayas (Kumaun and Garhwal Himalayas) have been
explored extensively and exhaustively in the past for their lichen wealth. The European botanists collected a
large number of lichens from the Central Himalayas, but it was Babington (1852), who mentioned the
occurrence of 44 species of which 4 species were new from the lichens collected by Strachey & Winterbottom
(in the year 1846 - 49) from Kumaun Himalayas. Stirton (1879) reported 98 lichen taxa based on the
collection of G. Watt, A. Watt, King and Thomson from Kumaun Himalayas and some state of east Himalayan
region. D. D. Awasthi (1975) provided the floristic account based on the lichens of Pindari Glacier catchment
area from Kapkote to Pindari glacier and enumerated 122 species of lichens belonging to 38 genera and 18
families. Upreti & Chatterjee (1999, 2000) ecologically studied the epiphytic lichen flora on Quercus and
Pinus trees in Almora (presently Bagehswar) and Pithoragarh districts of Kumaun Himalayas and reported
the occurrence of 64 and 93 lichen taxa respectively. Upreti & al. (2001) published an account of 52 species of
lichens from Askote - Sandev Botanical Hot Spot in the Pithoragarh district of Kumaon hills. Pant (2002)

enumerated 203 lichen species belonoino to 64 ocenera and 32 families from the Acgskote - Sandev and
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Gori - Ganga botanical 'Hot Spot' of Pithoragarh district in Uttarakhand.

Upreti & al. (2010) provided a detailed enumeration of lichens distributed in different districts of
Uttarakhand state. Out of 541 species reported by Upreti & al. (2010) 170 species are common to the present
enumeration. Few cursory collections of lichens from the Milam Glacier valley were carried out in the past and
the specimens were mentioned in some taxonomic (Joshi, 2010) and revisionary studies (Joshi, 2008) of Indian
lichens.

Joshi, (2010) exhaustively surveyed the two major glacier valleys (Pindari and Milam) of Uttarakhand
and lichen flora of Milam Glacier valley has been documented. The present study provides an account of lichen
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Map 1. Localities surveyed for lichen collection in Milam Glacier valley.
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species known from subtropical to alpine regions of the valley. The available account of the diversity and

distribution of lichens not only enhances our present day knowledge in higher terrain, but also provides a new

and detailed information for the preparation of a comprehensive up dated lichen flora of the high altitude glacier

valley, which will have diverse significance relaied with climaie change and other biomonitoring studies.
MATERIALS AND METHODS

a) Study area
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e south fauiug Milam Glacier is one of the major graciers of Asia with elevation ranges trom apout
5,500m to about 3,870m. The Milam Glacier Valley (popularly known as Johar Valley) is located in the upper
catchment of river Gori Ganga (originates from the south of the glacier) in the district of Pithoragarh in
Uttarakhand. The valley dimension spanned between 30°05'-30°30' N latitude & 80°05'-80°25' Elongitude. The
rocky peaks and occupies a catchment area of 212sq.km. The total area covered in the present study ranges from
1800-3500m altitudes i.e. from timberline to snow line. The region of Milam glacier extends from Munsyari
ranges 2250m., higher up to the glacier at 3500m. altitudes. Lilam, Bogudiyar, Naher Devi, Mapang, Rilkot,
Burfu, Beilju, Martoli and Milam are the various inhabited localities on way to Milam glacier (Map 1). The
region has a vast diversity of altitude, climate and geology which give rise to characteristic geographic and
geomorphic environments from South to North. The valley shows a great deal of variations in floristic
composition extending from temperate to alpine type.

Depending upon the altitudes and topography of the region the various localities enroute to the glacier
shows diverse macro and microflora. As altitude represents a complex gradient in a mountainous region and
along with which the abundance of a particular species and composition of a community changes continuously,
the vegetation changes gradually from dense forest of Munsiyari to high altitude grasslands (bugyals) of
Martoli and Milam villages. The Goriganga valley is rich in alluvial soil and extensively used by the locals for
terrace cultivation. A total of sixteen localities in Milam Glacier valley were surveyed for lichen diversity. The
localities surveyed for lichen collections are Kalamuni, Khuliya Top, Munsiyari ( alt. 2200 - 2900m); Munsiyari
to Lilam (alt. 2250 - 1800m); Nain Singh Top, Lilam to Bogudiar (1800 - 2900m); Bogudiar to Naher Devi (2450
- 2705m); Naher Devi to Mapang (2705 - 3160m); Mapang to Rilkot (3160 - 3200m); Rilkot to Burfu (3200 -
3250m); Burfu, Beilju (3250 - 3420m); Martoli, Martoli to Milam (3390 - 3434m); Milam, Milam to Milam
Glacier (3434 - 3500m).

b) Collection and Identification

Lichen collections were made by one of the authors (SJ) in the month of October 2007 and deposited in the
lichen herbarium of National Botanical Research Institute (CSIR), Lucknow (LWG). At each locality trees,
rocks and the ground were thoroughly searched for extensive collection of lichens.

The samples were collected with annotated data based on their habit, habitat, micro and macro-climatic
conditions. The identification of lichens was carried out with the help of literature by Awasthi (1988, 1991, 2000,
2007) and methodology provided by Orange & al. (2001).

RESULTS AND DISCUSSION

The exhaustive field survey of 16 sites (enroute Munsiyari to Milam) in 2007 revealed the occurrence of
232 lichen species represented by 36 families and 73 genera (Table 1, Fig. 1). The study area comprised of the
temperate and alpine region of Milam Glacier valley in Kumaun Himalayas of Uttarakhand. The area exhibits
much diversity of all the growth forms of lichens known to occur in the state. It represents about 43 % of the
lichens known from Uttarakhand, 18% from Indian Himalayas and about 8% of the total lichens known from
India. The macrolichens (foliose-fruticose form) dominate the area represented by 192 taxa (82.7%) while only
40 microlichens (leprose-crustose-placoid-squamulose form) (17.2%) are known from the valley.

The dominance of foliose lichens followed by crustose species was observed in the valley however,
Lecanora muralis and Lobaria retigera have the wide ecological niche as both the species are found growing in
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Fig. 1. Diversity of lichens in different localities of Milam Glacier valley.

Table 2. Total number of lichens based on habitat reported from Milam Glacier valley.

Habitat Total number
Corticolous (C) 88
Saxicolous (S) 83
Terricolous (T) 12
Corti., Saxi. (CS) 22
Corti., Terri. (CT) 6

Saxi., Terri. (ST)

Corti., Saxi., Terri. (CST) 11

Corti., Musci. (CM)

Corti., Terri., Musci. (CTM)

Corti., Saxi., Terri., Musci. (CSTM)
Terri., Ligni. (TL)

—_— N = =

Table 3. Total number of lichen growth forms reported from Milam Glacier valley.

Growth form Total number
Leprose(Lep) 1
Crustose (Cr) 85
Placodioid (P) 4
Squamulose (Sq) 8
Foliose (Fo) 104

Fruticose (Fr) 30

203
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Table 4. Total number lichen growth forms reported as per locality from Milam Glacier valley

Localities surveyed Lep Cr P Sq Fo Fr
K - 14 - - 21 6
Kt - 34 - 2 5 15
Mu - 9 - - 25 1
ML - 11 - 1 33 2
NST - 14 - - 33 12
LB - 10 2 1 37 5
BN 1 5 1 2 17 2
NM - 10 - 1 14 4
MR - 4 2 i 4 1
RB - 1 1 1 2 1
B - 2 1 - 3 2
Be - 4 2 1 4 -
Mar - 9 2 - 2 1
MarMil - - - - 4 -
Mil - 6 1 - 4 -
MG - 1 2 - 5 -

Table 5. Total number of lichens based on habitat reported as per locality from Milam Glacier valley.

Localities surveyed C S T CS CT ST CST CM CIM CSM CSTM TL

K 22 3 - 7 2 2 3 1 1 - - -
Kt 45 16 3 7 6 8 - - - - -
Mu 14 7 1 7 2 3 1 - - -
ML 12 17 1 7 - 1 8 1 - - - -
NST 33 3 2 10 1 1 5 1 1 - 1 1
LB 10 21 3 7 - 4 6 1 1 - 2 -
BN 3 14 2 1 1 2 5 - - - - -
NM - 15 3 2 - 1 6 - - . > ]
MR - 11 - - - 1 - - - - - -
RB - 3 1 - - 1 - - - - 1 -
B - 6 1 - - 1 - - - - - -
Be - 11 - - - - - - - - - -
Mar - 12 1 - - - 1 - - - - -
MarMil - 4 - - - - - - - - - -
Mil S T - - - - - - - - -
MG 1 7 - - - - - - - - - -

eight localities surveyed for lichen collection, followed by Dermatocarpon vellereum, D. miniatum,
Heterodermia diademata and Stereocaulon foliolosum that show dominance over seven sites. The climatic
conditions of the valley are more suitable for the growth of Lecanora and Heterodermia as both the genera are
represented by maximum number of 18 and 16 species respectively. Acarospora, Caloplaca, Cladonia, Collema
and Pertusaria are the other commonly distributed taxa in the valley. The remaining most of the genera have
restricted distribution either to temperate or alpine localities. Anisomeridium, Arthopyrenia, Arthothelium,
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Buellia, Byssoloma, Canoparmelia, Cetreliopsis, Chrysothrix, Lecidea, Lithothelium, Maronea, Melanelia,
Pannaria, Peltula, Staurothele and Sulcaria collected from a single locality. Among the different families
Parmeliaceae dominates the region with 49 species belonging to 18 genera together with Physciaceae and
Lecanoraceae [ldVlIlg 26 and 19 bpeLle Dcwnglng to7and 2 genera ICSPCCUVCI)’ Al@b[orldc@de AI"[IIOIlldLCdC
Arthopyreniaceae, Chrysothricaceae, Coccocarpiaceae, Fuscideaceae, Monoblastaceae, Nephromataceae,
Peltulaceae, Pilocarpaceae, Psoraceae and Trypetheliaceae are represented by a single taxon. The valley has a
large tract completely devoid of woody (tree) vegetation. The rich diversity of phorophytes in temperate region
and rocky upper zone provide excellent opportunities for both bark and rock inhabiting lichens to grow. The
valley is represented by 131 corticolous (56.4%) and 123 saxicolous (53%) lichens (Table 2). The region exhibits
maximum number of 104 foliose (44.8%) followed by 85 crustose (36.6%) and 30 fruticose lichens (12.9%).
Some gatherings of intermediate lichen forms like 8 squamulose (3.4%), 4 placodiod (1.7%) and one leprose
(0.4%) were also found (Table 3).

Based on localities Khuliya Top exhibits the maximum diversity of 86 lichen species (37 %) followed by
59 in Nain Singh Top (25.4%), 55 enroute Lilam to Bogudiyar (23.7%) and 47 enroute Munsiyari to Lilam
(20.2%) (Figure 1).

The type of phorophytes highly influences the distribution pattern of lichens inhabiting on them. The
dense forest conditions with well defined demarcation in plant components in Khuliya and Nain Singh Tops
provide different climatic conditions for different lichen taxa to flourish. Quercus trees being chief vegetation of
Indian Himalayas play a vital role in deciding the lichen richness in foresis beiween Lilam io Bogudiyar and
Munsiyari to Lilam. The area on way from Martoli to Milam village constitutes lichen composition a minimum
of 4 species (1.7 %) followed by area between Rilkot to Burfu with 6 (2.5%) and 8 (3.4%) species each in Burfu
and Milam Glacier vicinity. The way from Martoli to Milam Glacier comprising of barren rocky mountain
covered with aipine grasses (unstable substrate for Iichen colonization highly infiuenced by wind and animal
trampling). The instability accompanied by same habitat (substrate) conditions lead to decline in species
composition.

Inhabited community of Mapang-Rilkot, Beilju, and Milam also bear the same climatic conditions having
nominal lichen diversity of 12 (5.1%), 11(4.7%) and 11(4.7%) respectively. Moreover, heavy snowfall in the
upper terrain of the valley also hindered the collection in these localities (Tables 4 and 5).

The valley has undulating topography in the lower half where altitude changes abruptly providing wide
variation in temperature regime that leads to increase in lichen COI‘ﬁpOSquu The maximum number of 185
lichens (79.7%) reported from subtropical to temperate regions between altitudes of 1800-3000 m is recorded.
Altitude above 3000m changes gradually up to the glacier and exhibits the occurrence of only 26 species

(11.2%).
CONCLUSION

The higher altitude glacier valleys have significance in evaluating the impact of changing macro and
microclimatic conditions. Their striated floral composition has limited ecological amplitude that promptly
response to a slight change in their immediate environment conditions. Moreover, lichens are well known
bioindicators in plant community. The species composition of lichens (based on distribution, growth form,
habitat and photobiont) indicates the environmental/forest conditions of the region. Milam Glacier being an

easily accessible valley is highly influenced by tourist gathering and other anthropogenic activities. The
disturbance is enhanced by tribal commun ‘r1eQ/v1anrerc hnvmo nnqclhle interference in forest Qf2h1]1TV The

extent of disturbance can be evaluated by a constant observation of lichens in the valley. As the study requires
long time duration so the initiative work based on the diversity of lichens in the valley provides a base line data
for conducting biomonitoring studies in future. Further studies based on the ecological parameters will also clear

the nicture of lichen dictribution nattern in the vallev an] the localities hiohlv influe Ppr] hv hiotic or abhiotic
ulC PICLUIC O1 110nCh GISUIDUUON pPaulinl 1l U0 Vauly alll uiC 100aillls dlgiiny il UCHICCU DY DIOUC O aolOuUC

factors.
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