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FOREWORD

Biosphere Reserves offer ideal habitats for diverse group of living organisms. India has
identified 14 such areas of which eight have been officially declared, each being located in a
distinct ecosystem. The scientists of Zoological Survey of India have been investigating faunal
resources of these conservation areas for the last 15 years and have already produced 8 docu-
ments between 1987-1995 and a series of such publications is under preparation.

The present publication being 9th in the series, brings together a new set of data enlisting
more than 400 taxa belonging to 20 faunal groups from Nanda Devi Biosphere Reserve in west-
em Himalaya in Uttar Pradesh. This ts the result of four extensive surveys within the buffer
zone of the Biosphere carried out by the Survey scientists between 1989-1993. Earlier, Zoologi-
cal Survey of India scientists have documented higher vertebrate fauna (mammals and birds) of
the reserve (Fauna of Conservation Areas 1, 1987).

In view of the national need to inventorise biodiversity at species and ecosystem level, the
present document is a valuable input. It is expected that it will be useful to the management
authorities of the reserve as also to the scientific community engaged in the area of studies on
biodiversity in India. I would like to express my sincere thanks to all the scientists who have
worked in the field and in the laboratory to make this programme a success. I would also like to
record my appreciation to Drs. Arun Kumar and P.C. Tak for their efforts in coordinating the
programme and bringing out this publication.

1997 (J.R.B. Alfred)
Director
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FAUNA OF NANDA DEVI BIOSPHERE RESERVE : AN OVERVIEW

Arun Kumar, P.C. Tak and G.S. Arora
Zoological Survey of India, Dehra Dun 248-195

India represents three of the major realms (the Oriental, Palaearctic, and the Indo-Malayan)
and more than three biomes (tropical humid forests, tropical dry deciduous forests and warm
deserts/semideserts, etc.). These include 10 biogeographic regions. It has also two of the 18
identified hot spots the eastern Himalaya and the western Ghats.

The faunal wealth of our country is immensely diverse and comprises a total number of
estimated 81,000 species which represent about 6.4 percent of the world fauna. However, the
rich biodiversity of the nation is constantly and severely threatened by human activities like
expansion of industry and agriculture, urbanization and large scale development projects like
dams, highways, deforestation and mining, etc. These activities have resulted in eco-degrada-
tion, destruction of habitats, pollution, trade in endangered species and over utilization of bio-
resources, thus resulting in the rapid erosion of our biodiversity. Based on the present estimates
20 species have been categorised as “possibly extinct”, the most noteworthy examples are of the
Indian Cheetah, Pink-headed Duck and the Mountain Quail, which have not been cited in the
present century at all. 81 species of mammals, 47 forms of birds, 15 reptiles, three amphibians
and a large number of butterflies, moths and beetles are considered vulnerable and endangered.

Nevertheless, India has a rich tradition of respect for conservation of wild life, and a long
history of in-situ conservation of fauna in protected areas which are concerned with selected
keystone species of both ecological and aesthetical value, including those which have become
endangered due to degradation of their habitat. A significant contribution has been made in this
direction in restoring a viable population of important animal species, such as the tiger, lion,
rhinoceros, crocodile and snow leopard, etc.

However, in depth studies have indicated, it is not enough to conserve a species or a habi-
tat, but it is to be ensured that the unhindered development of the micro-organisms, plants and
animals takes place in totality, and as a part of the natural ecosystem.

Based on the above comprehensive concept of conservation evolved by UNESCO, Man and
Biosphere (MAB) programme was started in 1971. The Ministry of Environment & Forests has
designated eight Biosphere Reserves-including Nanda Devi Biosphere Reserve for such conser-
vation measures. Further under world heritage convention, five natural sites in India have been

2-—19/ZSI'ND/97



2 Fauna of Nanda Devi Biospherc Reserve

declared as World Heritage Sites, the Nanda Devi Biosphere Reserve has recently been declared
as one such site.

The biosphere is located in the high mountain ranges of the western Himalaya (Rishi Ganga
Valley) in northern Uttar Pradesh. It includes pa-ts of three districts of Garhwal and Kumaon
hills namely, Chamoli, Pithoragarh and Almora. The total area of the biosphere is 2236.
74 sq km, including the core zone of 624.62 sq km (the buffer zone is 1612.12 sq km). Initially
the area designated as Nanda Devi sanctuary is presently marked as the Core Zone,the outer area
of sanctuary as the Recreation Zone, and the outer slopes of the adjoining high mountain ranges
and their peripheral area as the Special Use Area or the Buffer Zone (Fig. 1).

Not only the core zone of this biosphere but also the approach routes are snow-covered for
most parts of the year. The above fact, along with the very difficult terrain, makes Nanda Devi
the most natural and ecologically undistrubed Biosphere Reserve in India.

Faunal and floral diversity in this protected area is very varied and rich. The faunal
components exhibit many adapations to the temperate and high altitude environmental conditions
prevalent in the region. In last about three decades many naturalists and wildlifers have made
attempts to study various aspects of its fauna; the important studies have been listed in Table 1.
It is note-worthy to specially mention the studies of Lamba (1987a & 1987b) on the fauna of this
biosphere, in which 14 speies of mammals and 80 species of birds were listed. He also made
detailed observations (loc. cit.) on the status of endangered and threatened mammals (7 spp.)
and birds (8 spp.) from the present Core Zone of the biosphere.

Project Document number 3 (undated) by Indian National Man and the Biosphere commit-
tee, Ministry of Environment and Forests, New Delhi, enlists threatened species of mammals
and birds from NDBR (pp. 28-29). It further states (pp. 29) that “There are no records, pub-
lished or otherwise, of the invertebrate fauna, including insects, from the above reserve, if the
richness of flora (op. cit.) is any indication of the insect life, the entomological component of
the fauna should be tremendous. It is hoped that the study of invertebrate fauna will be given top
priority in the bench-mark studies to be undertaken in the Biosphere Reserve".

In the light of the above observations a working plan was prepared by the scientists of the
Zoological Survey of India, Dehra Dun to undertake systematic exploration of invertebrate as
well as vertebrate fauna of the buffer zone of this biosphere. Consequent to which four extensive
faunistic surveys were conducted in NDBR during the months of August and September in the
years 1989 (Reni-Malari area, district Chamoli), 1990 (Pindari area, district Almora), 1991
(Roopkund area, district Chamoli), and 1993 (Milam area, district Pithoragarh).

During the above faunistic surveys valuable samples of non-schedule invertebrate fauna
were collected from as many as 40 localities at different altitudes and simultaneously sighting
and listing of bird and mammal species was also carried out in the biosphere. The analysis of the
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fauna thus studied indicate a quantum increase in our knowledge of so far known faunal records
from Nanda Devi Biosphere Reserve (cf. MAB Project Document no. 3; Lamba, 1987a &
1987b; Tak and Kumar 1983a & 1983b, 1987, to quote a few).

A brief description of total faunistic surveys and research studies carried out in this
biosphere is presented in Table 1.

An annotated list of 427 taxa belonging to 20 faunal groups is included in the present
document, the details of which are as under: Invertebrates 218 spp., and Verterbrates 209 spp.;
of the 218 forms of invertebrates, there are 15 species of Mollusca, six of Annelida, 17 of
Arachnida, one Thysanura, two Collembola, six of Odonata of, 14 Orthoptera, seven Dermap-
tera, 13 Hemiptera, four Neuroptera, 80 Lepidoptera, two Trichoptera, 24 Diptera, 24 Hyme-
noptera and three Chilopoda. Among vertebrates one species of Pisces, eight of Amphibia, three
of Reptilia, 175 of Aves and 22 of Mammalia have been recorded.

Table 1. Summary of Faunistic Surveys and Research Studies carried out in Nanda Devi
Biosphere by Zoological Survey of India, Dehra Dun,

1. FAUNISTIC SURVEYS :

Sl. Area of biosphere surveyed Theme of the Task force Year Duration Remarks
no. survey
1. Ramani Area Stitus Survey of B.S.Lamba 1981  6weeks Under MAB
(Core Zone) Endangered & P.C. Tak programme
Threatened G. Kumar
Mammals &
Birds
2. South Rishi Glacier ~do - P.C. Tak 1982 5 weeks —do -
(Core Zone) G. Kumar
3. Common Base Camp - do - —do - 1983 6 weeks —do —
(Core Zone)
4. North Rishi Glacier —~do— —do— 1984 6wecks —do-—
(Core Zone)
5. Reni-Malari-Girthi General Faunistic P.C. Tak 1989 4 wecks  Under
(Buffer Zone) Survey (First P. Ray Faunistic
time Coll. of Survey of
of invertcbrates Conservation

was made)

Areas
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Sl. Area of biosphere surveyed Theme of the Task force Year Duration Remarks
no. survey

6. Pindari Area —do - —do - 1990 3weeks —do-—
(upto Zero Point)
(Buffer Zone)

7. Roopkund Area —do ~ —~do -~ 1991 3 weeks —~do-
(Buffer Zone)

8. Milam Area —do— JP. Sati 1993  4weeks ~do-

(Buffer Zone) BC. Tak

2. RESEARCH STUDIES:

2.1 By the Zoological Survey of India, Dehra Dun :
Faunistic studies were carried out at Nanda Devi Biosphere Reserve under two different
programmes, namely:

2.1.1. MAB Programme entitled “Status Survey of Endangered and Threatened Species of
Mammals and Birds (1981-84)" : During the course of this study a total of 14 mammalian and
80 avian species were enumerated and the status (numerical abudance/absolute density) of seven
endangered and threatened mammals and eight bird spp. inhabiting the area was arrived at

Consequently the following research papers/reports were published.

Arora. G.S. and Tak. P.C. (1996). Conservation of Biological Resources in Nanda Devi Bis-
ophere Reserve. Conservation and Management of Biological Resources in Himalaya.
Ramakrishnan et al. (Eds). : 509-520. G.B. Pant Institute of Himalayan Environment and
Development & Oxford and IBH Publishing Co. Pvt. Ltd. New Delhi.

Lamba, B.S.1987 a. Status Survey of Fauna: Nanda Devi National Park (Mammals and Birds),
Rec. Zool. Surv. India, Occ. Paper, 103 : i-v+1-50.

Lamba, B.S.1987 b. Fauna of Nanda Devi National Park (Mammals and Birds). Fauna of
Conservation Areas : Zool. Surv. India, i-v+1-36.

Tak, P.C. 1986. Status and distribution of Mammals at Nanda Devi National Park. Cheetal, 20
(1): 52-56.

Tak, P.C. and Kumar, G. 1983a. Nanda Devi National Park: A suggestion for. Cheetal, 25 (1) :
38-39
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Tak, P.C. and Kumar, G. 1983b. Nanda Devi National Park: The Home of Several Endangered
Mammals and Birds. Science Reporter, 20 (10) : 569-574.

Tak, P.C. and Lamba, B.S. 1984. Field Observations on abundance of some smaller mammals
at Nanda Devi National Park. Indian J. Forestry, 8 (3) : 219-230.

Tak, P.C. and Lamba, B.S.1985. Nanda Devi National Park: A contribution to its mammalogy.
Indian J. Forestry, 10 (3) : 184-190.

2.1.2. Fauna of Conservation Areas (Nanda Devi Biosphere Reserve) studies by the
Zoological Survey of India (1989-1993) under Action Plan MoEF., New Delhi.

During the course of this study a total of four faunistic surveys were carried out in the
Buffer Zone between the years 1989-1993 (vide serial numbers 5-8, Table-1).

Consequent to the above surveys faunal samples of a large number of invertebrate groups
namely, Arachnida, Annelida, Chilopoda, Thysanura, Collembola, Odonata, Orthoptera,
Dermaptera, Hemiptera, Neuroptera, Trichoptera, Lepidoptera, Diptera, Hymenoptera and
Mollusca were collected and enumeration of all the vertebrate groups has been done.

2.2 Faunal studies by scientists other than the ZSI :
The following papers have been published on the biodiversity of the Reserve by various
amateurs/naturalists

Dang, G.H. 1964. A natural sanctuary in the Himalaya: Nanda Devi and the Rishi Ganga Basin.
Cheetal, T (1) : 34-42.

Lavkumar, K.S. 1979. Nanda Devi Sanctuary-1977. J. Bombay nat. Hist. Soc., 75 (3) : 868-887
(Diamond Jubilee Issue).

Reed, T.M. 1979. A contribution to the ornithology of the Rishi Ganga Valley and the Nanda
Devi Sanctuary. J. Bombay nat. Hist. Soc., 76 (2) : 275-282.

Kandari, O.P. 1982. Nanda Devi - India's Highest Himalayan National Park : The problem of
resource use and conservation. Cheetal, 24 (1&2) : 29-36.

Bhat, V.K. er al. 1993. Scientific and ecological expedition Nanda Devi. Expedition Report
Corps. of Engineers, 19th July, 1993, New Delhi; 1-98 pp.

Ramakrishnan, P.S. er al. (Eds.) 1996. Conservation and Management of Biological Resources
in Himalaya. G.B. Pant Institute of Himalayan Environment and Development & Oxford
and IBH Publishing Co. Pvt. Ltd., New Delhi, Calcutta; xiii + 1-604 pp.
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BIOGEOGRAPHY

P.C. Tak
Zoological Survey of India, Dehra Dun-248 195

The Nanda Devi Biosphere Reserve, as already mentioned, forming a part of Himalayan
highland, includes parts of three civil districts in Uttar Pradesh hills. One in Garhwal Himalaya,
viz., Chamoli, in which the major portion of the biosphere falls; and two in Kumaon Himalaya,
viz., Pithoragarh on the eastern and Almora on the southern side.

Location : The biosphere is situated between 30° 17°-30° 40' N latitudes and 79° 40'-80°
05' E longitudes. The altitude of the biosphere varies from 1000m to 7817m, highest point being

the mount Nanda Devi west.

Villages : The following 17 villages fall within the boundary of biosphere :

I DIST. CHAMOLI : 1. Reni, 2. Lata, 3. Peng. 4. Tolma,
(N and NW part of 5. Suraithota/Sigri, 6. Phagti/Pangrasu
the bioshphere) 7. Jamgavar or Dronagiri, 8. Kaga,

9. Garpag, and 10. Malari;

I DIST. ALMORA : 11.Khati, 12. Dwali, and 13. Phurkia;
(S and SE part of
the biosphere)

111 DIST. PITHORAGARH : 14.Kurkuli, 15. Milam, 16. Martoli, and
(E and SE part of 17. Samdu.
the biosphere)

Boundary : The boundary of the biosphere runs from village Reni, in the west, along the
river Dhauliganga upto village Malari in the north. Then in a easternly direction along the river
Girthiganga upto Unta-Dhar. From where it takes a southernly course through Milam and
Samdu, all along the course of river Pinder upto village Khati in the south; where it changes its
direction in a south-westernly manner along the Sunderdhunga gad upto Sunderdhunga, roughly
covering Rooopkund area then through peaks like Nanda Ghunti, Ronti, etc. till it finally again
touches Reni village in west (Fig. 1).
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Administrative zones : The diffrent types of administrative areas identified within the
boundary of the biosphere are as under:

(a) Core zone (624.62 sq km) : This area includes Nanda Devi National Park minus the
projection leading to Dhauliganga which includes village Peng.

(b) Buffer zone (1612.12 sq km) ; This area includag biosphess renerve excluding the area
of the core zone as described above. This also inctudes the area of imult¥ple use zone, recrea-
tional and special use area.

(c) Multiple use zone : The area of the Buffer zone extends on south-east (upto Pindari
glacier), south-west (upto Nanda Ghunti), north-west (from Nanda Ghuati to village Peng),
about five kilometer wide strip (including village Garpag) along Dhauliganga river from village
Peng to Malari, and in east about foeur and a half kilometer wide strip along Goriganga from
Samdu to Tota Shilling. The multiple use area includes the following areas:-

(i) Special use area : This comprises village of Reni, Peng, Lata, Suraithota, Kaga, Malari
in the north-west (district Chamoli); Tota Shilling, Milam, Martoli and Samdu in the east (dis-
trict Pithoragarh); and Phurkia, Dwali and Khati in the south (district Almora).

(ii) Recreation zone : Complete special use area has been included in recreation zone. The
following trek routes have also been included and are expected to be developed for the tourists,

Munsiyari-Milam-Milam Glacier (Pithoragarh dist.),
Khati-Dwali-Phurkia-Pindari Glacier (Almora dist.),
Debal-Wan-Roopkund-Homkund (Chamoli dist.).

(iii) Agriculture and horticultural area: Private land of above mentioned 17 revenue villages
has been included in this.

(iv) Eco-Restoration zone : Degraded areas in multiple use zone have been included in this
zone. '

Climate : The biosphere is situated at point where the Himalayan chain changes its trend
from NW to SE. During rainy season, the area receives the full blast of the SW monsoon and
the rainfall is extremely heavy. However, the climate as a whole is dry, with low annual precipi-
tation. The snow cover is thick and generally seen at lower altitudes on the southern slopes of
the biosphere than on the northern slopes. When camping in the area, one can witness almost
every day fantastically tumultuous cloud formations with frightening display of lightning over
the mountains on south and west. Although the eastern mountains of the area also have daily
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cloud build ups, these are far less spectacular, possibly due to the drier climate of the Milam
area.

There is considerable inflow of warm air up the gorges, resulting in light mist over the high
meadows. This phenomenon has a profound effect on the winter conditions which linger on late
into the summer. The mists and low clouds in the month of June keep the soil moist which in
turn helps in supporting luxuriant vegetation (Lavkumar, 1978; Lamba, 1987).

Geology : Geologically the core zone of the biosphere has been tentatively divided into four
formations, i.e., Lata, Ramani, Kharpatal and Martoli. The rocks are highly metamorphosed
crystalline type of the Vaikrita group and the lowest part of Tethysediments (Marou, 1979).

Vegetation : The vegetation of any area/region reflects the climate prevailing there. This
distinctive climatic feature is enjoyed by the biosphere. It is very rich in floral diversity.The
flora of the reserve comprises 793 species of vascular plants, distributed in 406 genera, and
about 120 families (Hazra, 1983; Hazra and Balodi, 1995), while Samant (1993) listed 55 spe-
cies of rare plants from the reserve. As such this protected area (PA) provides a good habitat for
conservation of flora. Some of the rare plants being: Aconitum spp., Allium spp., Arnebia
benthamii (Wall ex G. Don ) Johnst.,Circaeaster agrestis Maxim., Cypripedium elegans Re-
cihb. f., C. himalaicum Rolfe ex Hemsl., Dactylorhiza hatagirea (D. Don) Soo, Epipogium
aphyllum Sw., Meconopsis aculeata Royle, Nardostachys grandiflora DC., Neottia listeroides
Lindl., Picrorhiza kurrooa Benth., Podophyllum hexandrum Royle, Saussurea obvallata (DC.)
Sch.-Bip., Stellera chamaejasme L., Thesium himalense Royle ex Edgew., Tristeum hirsutum
Wall., etc. (Hazra, 1983).

Altitudinally, the vegetation of the biosphere can be classified broadly into three categories
(Plate I) :

.. Subalpine forests,
ii. Moist alpine scrub,

iii. Alpine meadows.

The subalpine forest comprises three different canopies upper, middle and lower or the
ground cover. The upper canopy is formed of the large trees species of Pinus, Quercus, Cedrus,
Abies, Rhododendron and Betula; the middle canopy consists of comparatively smaller tree-like
shrubs of Rosa, Viburnum and Jasminum; and the ground cover is composed of various herbs
and grass species. This type of three-storeyed forest is generally restricted to an altitude between
1500 and 3500 m.

The moist alpine shrubs - forest consists of several pure strands of Betula and Rhododen-
dron species.

3. -19°ZSIYND/97
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The alpine meadows are composed of numerous shrubs, viz., R. anthopogon, Jyniper and
Salix species; herbs, viz., Aconitum, Cyanthus and Polygonum species; and grasses, viz., Danto-
nia, Fostuca and Poa species (Hazra, 1983; Hazra and Balodi, 1995).

The inhabitants of the villages in the biosphere use various plant resources as medicines,
food, fodder, fuel, cultivated tool, house building, fibres, religious and other purposes. A total
of 97 species are being utilized by local population. Out of these 17 species are used as medi-
cines, 55 as food (edibles), 15 as fodder, 16 as fuel, 5 as cultivated tools, 8 in house building, 2
as fibres, 6 in miscellaneous uses and 11 for religious purposes (Samant, 1993).

State of Forest Cover : To illustrate the use of remote sensing technology for conservation
areas, recently, Sahai and Kimothi (1994-95) have carried out a detailed study entitled "Re-
sources Survey of Nanda Devi Biosphere Reserve”. The study has revealed that 66 % of the
NDBR is under snow/glaciers, 22.2% under forests, 6.6 % under wastelands and 4.5 % under
grasslands/grazing lands, whereas the built-up and agricultural area account for only 0.7 % of the
biosphere. Mapping of forests, based on density and type, separately for the core and buffer
zones indicate that dense forest (density >0.4 or 40% crown cover) constitute 95 percent of the
forest area in the core zone where as they form only 40% of the forest area in the buffer zone.

Changes in vegetation cover in NDBR during 1981-91 decade have also been studied, which
shows that the core zone has been well preserved. During the eighties even 12 sq km area under
the open forst category (10-40% crown cover) has improved to the closed forest category
(>40% crown cover). Apparently no biotic interference has taken place resulting in improve-
ment in the vegetation cover. Equally satisfying and heartening is the improvement in the buffer
zone. 28 sq km area under open forest category has changed to closed forest category compris-
ing both the Himalayan/moist/dry temperate forests and moist alpine forests. Even 5 sq km of
degraded forest (<10% crown cover) has transformed into open forest category. Since the
buffer zone was brought under conservation programme only in this zone can be credited to the
awareness created amongst local people by the *Chipko Movement’ of 1973 which prevented
any further felling of trees in the region (Sahai and Kimothi, 1994-95).

The forest cover map of the biosphere prepared by the Forest Survey of India, Dehra Dun,
is annexed as Figure 3. This map is based on visual interpretation of landsat imagery for the
period 1987-90. As per the present estimates 160.80 sq km (8.04 %), out of 2000 sq km area of
the reserve, is forested with varying composition such as Dense Forest (58.16 sq km or 2.90%
with crown density above 40%), Open Forest (86.49 sq km or 4.32% with crown density 10 to
40%), and Scrub (16.15 sq km or 0.80%). The remainder, 1839.20 sq km or 91.96% (of the
2000 sq km), area being non-forest (including water bodies) (Fig. 3).

Accessibility : The major portion of the biosphere area remains under a thick carpet of
snow during winter, and it is accessible only for a limited period, i.e., from late June to early
October. The alpine meadows of the reserve emerge from underneath and attract the herbivora
during accessible period.
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To reach the biosphere from Delhi, one can follow the following routes, depending on the
area of interest :

Malari area (Dist. Chamoli) : Delhi - Rishikesh - Joshimath - Malari.

Core Zone (Dist. Chamoli) : Delhi - Rishikesh - Joshimath - Reni - Lata on Malari road,
then trekking on Nand Devi Trek (70 km from Lata road side to Nanda Devi base camp).

Roopkund Area (Dist. Chamoli) : Either from Rishikesh via Karanprayag - Tharali Debal -
Bakarigarh and then trek (50 km upto Roopkund ).

Or from Haldwani Almora - Gwaldham - Tharali - Debal - Bakarigarh and then trek (50
km upto Roopkund).

Pindari area (Dist. Alinora) : Delhi - Almora - Bageshwar - Song and then trek (50 km
upto the zero point of Pindari glacier).

Milam area (Dist. Pithoragarh) : Delhi - Haldwani - Pithoragarh/Tanakpur - Thal - Munsiy-
ari and then trek (50 km upto Milam glacier).

Topography : As already stated, the biosphere is situated in highlands of Himalaya, west-
ern Uttar Pradesh, covering a wide range of altitudes varying from 1000m on its southern side to
7817m (Mt. Nanda Devi) on its central-eastern side and can broadly be divided into two zones,
viz 'Core Zone' and 'Buffer Zone'.

Topographically, the core zone of the biosphere or the original Nanda Devi sanctuary
(624.62 sq km), which was established in 1936, is demarcated by a high mountain range, offer-
ing ice-falls and corniced ridges to the outer world. Only in the northwest is there an easy access
for a short period from late June to September. The Rishi Ganga is difficult to approach. The
mountain rim, enclosing the core zone, is rather a cup-like structure and has on it a number of
major peaks such as Dunagiri 7066m, Changbang 6864m, Kalanka 6931m, Nanda Devi east
7434m, Nanda Devi west 7817m or 25,645 - the second highest peak of the Himalayan range in
Indian territory (from west to east) and Nandakhat 6631m, Devstan 6678 m, Maiktoli 6805m,
Mrigthuni 6655m, Trisul 7120m, and Bathartoli 6352m (from east to west). This cup like struc-
ture is a vast glacial basin segmented by a series of parallel mountain ridges, with a north-south
trend in the north and a south-north trend in the south, emanating from the encircling mountain
rumparts.

The surrounding valleys encompassing the core zone from all directions, form the topo-
graphical feature of the buffer zone and can be broadly divided, from the accessibility point of
view, into the following :
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a. Dhauli - Girthiganga valley (in Chamoli dist.), north-western part of the biosphere,

b. Roopkund or Neelganga valley (in Chamoli dist.), south and south-western part of the
biosphere,

c. Pinder valley (in Almora dist.), south and south-eastern part of biosphere,
d. Milam valley (in Pithoragarh dist.), eastern part of the biosphere,

Out of these four accessible valleys of the buffer zone of the biosphere, all the four valleys
were faunistically explored during the years 1989- 93.

Major Glacial and Stream systems : At least ten Glaciers are embraced by this biosphere.
The majority (approx. 70 %) of these Glaciers are situated in core zone, viz., North Rishi Gla-
cier (gl.), Changbang gl., Ramani gl. (in north), South Nanda Devi gl., South Rishi gl., Trisul
gl., Betartoli gl., and Ronti gl. (in south) (all in district Chamoli in which lies the major portion
of the biosphere). The remainder in the buffer zone, viz., Milam gl. on the eastern side (dist.
Pithoragarh), Pindari gl. on the south eastern side (dist. Almora), and Shail Samudra gl. above
Roopkund on the south-western side (dist. Chamoli). The southern glaciers are more active than
their northern counterparts,though, like all himalayan glaciers, they have also been retreating
and their lower stretches are collapsed heaps of rubble and glacial debris with lateral morains
forming high destructive ridges above the subsiding glaciers (Fig. 4; plate I, 2).

Trek and camp sites :

Trek 1. Nanda Devi Main trek : To Nanda Devi base camp or Sarsopatal in core zone of
the biosphere.

It is a 70 km trek from Lata village road side to Sarsopatal. The altitudinal range covered on
this trek varies from 2100m (7000') to 4200m (14,000') through 4500 (15,000') of Dharansi
pass. The various camp sites along this trek are Lata village (the first camp or the last village on
the trek), Belta-Kharak (2750m), Lata-Kharak (3700m), Dharansi (4150m), Dibrugheta
(3350m), Deodi (3300m), Ramani (3500m), Bhujgara (3950m), Patal Khan or Tilchauni
(4100m), and Sarsopatal (4200m).

Further various offshoots of the main trek lead to diffrent base camps of other major peaks
in the areas like Tala base camp (4750m), Trisul base camp (4200m), and Common base camp
(4750m), for Dunagiri, Changbang and Kalanka peaks.

Trek 2. Roopkund trek : To Roopkund area in SW part of the buffer zone of the bio-
sphere.
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A comparatively shorter (approx. S0km ) and less hazarduous trek from the village Bakari-
garh (1400m), to Roopkund (4400m) (Plate-I, 1), through various camps such as : Lohajung
(2150m), Wan (2300m), Bedni Bugyal (3300m) and Bhagwabasa (4100) (Fig. 6, Plate-I, 5).

Trek 3. Pindari trek : To Pindari glacier in SE part of the buffer zone of the biosphere. It
is a shorter trek (46km) from village Song (1100m), through Loharkhet (1750m), Dhakuri
(2750m) (Plate-1, 4), Khati (2210m), Dwali (2754m) (Plate-I, 3 & 6), Phurkia (3260m), to zero
point of Pindari glacier (3600m) (Fig. 5, Plate-I, 2).

Trek 4. Milam trek : To Milam glacier in eastern part of the buffer zone of the
biosphere.

Again an approximately 50 km trek from Munsiyari village, through Lilam (1800m),
Bugdiyar (2600m), Rilkote (3200m), to Milam glacier (4250m) (Fig. 10).

Areas surveyed : All these accessible areas, viz., NW (Reni-Milari area), SE (Pindari
area), SW (Roopkund area) and eastern Milam area forming parts of the buffer zone of the
biosphere were faunistically explored between August and September during the years 1989,
1990, 1991, and 1993 respectively (Figure 2).

These areas abound a number of remote localities which are situated in high altitudes of the
tortuous hilly terrain. To reach these localities, explore them faunistically and make the desired
faunal collections is not an easy task as one might think at first. One has to undertake and com-
plete daily hours of ardous trekking through rugged terrain which in itself is an exhausting
exercise that too sometimes in very inhospitable climatic conditions. This requires an enormous
amount of physical and mental endurance.

But for the toil and devotion of the survey parties members, despite all these limitations and
difficulties, as many as 40 diffrent localities (11 in NW or Reni-Malari area, 11 in SE or Pindari
area, 10 in SW or Roopkund area, and eight in eastern or Milam area of the biosphere) were
surveyed faunistically by way of establishing eighteen camps (three in NW, five in SE, five in
SW, and five in eastern part of the biosphere in the years 1989, 1990, 1991 and 1993 respec-
tively (Figures 7 to 10) between 1500m and 4400m altitudes. This resulted into the collection
of a total of over 5,000 examples of specimens belonging to 27 diffrent animal groups. The
collections, thus made, were sorted and preserved alongwith proper labels right there in the field
camps. The method of collection and the standard techniques of preservation varied as greatly as
the number of animal groups to which these specimens belonged. Later, these collected materi-
als were studied, in detail, by various experts. In addition, observations were also made for
mammalian and avi-fauna of these areas. The result of which are also presented herewith.
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MOLLUSCA

K.V. SURYA RAO and S.C. MITRA
Zoological Survey of India, Calcutta-700 053

INTRODUCTION

Earlier works on molluscs of western Himalaya include Theobald (1878), Hora (1928),
Nevill (1878), Rajagopal & Subba Rao (1968, 1972), Subba Rao & Mitra (1995), etc.
However, most of these dealt with species of Kashmir valley. The present report gives a list of
species collected from the Nanda Devi Biosphere Reserve during the course of four surveys
undertaken in the years 1989 to 1993.

A total of 14 species of molluscs under six genera were collected during these surveys in
Nanda Devi Biosphere.

The species of freshwater molluscs are not significant in the sense that all the species col-
lected have all India range of distribution. But among land forms all the species are restricted to
the high altitude. The genus Anadenus of slug and also other genera like Bensonia and Euauste-
nia are Himalayan in their distribution. Though the genus Ena is well-distributed in India, the
subgenus Subzebrinus, to which all the three species collected from Milam belong, is confined to
the north-western region and is an immigrant from the Palaearctic region (Gude, 1914). Ena
nivicola is recorded from 3500 m, and Ena is represented in Milam region only.

Region wise highest number of species were collected from Milam (6), Malari-Girthi (5),
Pindari (4), and Roop Kund area (2).
SYSTEMATIC ACCOUNT
1. Macrochlamys nuda (Pfeiffer)

Material examined : India: U.P., Chamoli dist., southeren slopes of Rishi Gorge (2.5 km
SE of Reni village), 2000-2200m, 1 ex., 6.ix.1989, coll. P.C. Tak & party.

Distrbution: India: Himachal Pradesh,Uttar Pradesh.
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2. M. indica (Godwin-Austen)

Material examined : India: U.P., Chamoli dist., Belta Nallah (Kharak), 2700m, 4 exs.,
7.ix.1989, coll. P.C. Tak & party.

Distribution : India: North-west region.
3. M. tugurium (Benson)

Material examined : India : U.P., Chamoli dist., Bedni-Bhagwabasa, 3500-4100, 1 ex.,
9.ix.1991, coll. P.C. Tak & party.

Distribution : India: North-west region.

4. Euaustenia monticola (Pfeiffer)

Material examined : India : U.P., Chamoli dist., Belta Nallah, 2700m, 2 exs., 7.ix.1989;
Tolma, 2438m, 2 exs., 12.ix.1989; on way to Tolma, 1828-2438 m, 2 exs., 11.ix.1989; Malari,
Reserve Forest, 3290m, 9exs., 18.ix.1989, coll. P.C. Tak & party; Pithoragarh dist., Bilju,
3300m, 1 ex., 11.ix.1993, coll. J.P. Sati & party.

Distribution : India: North-west region.

5. Euaustenia sp.

Material examined : India : U.P., Almora dist., on way to Dhakuri, 1750-2900 m, 1 ex.,
25.viii.1990; Chamoli dist., Wan, 2300m, 1 ex., 4.ix.1991, coll. P.C. Tak & party.

6. Anadenus altivagus (Theobald)

Material examined : India : U.P., Almora dist., on way to Jatoli, 2210-2150 m, 3 exs.,
28.viii. 1990, coll. P.C. Tak & party; Pithoragarh dist., Mapang, 2800 m, 1 ex., 8.ix.1993, coll.
J.P Sati & party.

Distribution : India : Kashmir, Himachal Pradesh, Uttar Pradesh.

7. A.schiagintweiti Heynemann

Material examined : India : U.P., Almora dist., Zero Point of Pindari Glacier, 3600m, 2
exs., 2.ix.1990, coll. P.C. Tuk & party.

Distribution : India: Himachal Pradesh, Uttar Pradesh, Arunachal Pradesh, Sikkim.
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8. Anadenus sp.

Material examined : India : U.P., Chamoli dist., Tolma camp area, 2438m, 1 ex. (Juve-
nile), 12.ix.1989, coll. P.C. Tuk & party.

9. Glessula sp.

Material examined : India : U.P., Chamoli dist., Belta Nallah, 2700m, lex., 7.ix.1989,
coll. PC. Tak & party.

10. Bensonia jacquemonti (Von Mortens)

Material examined : India : U.P., Almora dist., on way to Dhakuri, 1750-2900m, 3 exs.,
25. viii. 1990, coll. P.C. Tak & party.

Distribution : India : Punjab, Uttar Pradesh.
11. B. convexa (Benson)

Material examined : India : U.P., Pithoragarh dist., Bugdiyar, 2500m, 1 ex., 7.ix.1993,
coll. J.P. Sati & party.

Distribution : India : Himachal Pradesh, Uttar Pradesh.
12. Ena (Subzebrinus) nivicola (Reeve)

Material examined : India : U.P., Pithoragarh dist., Rilkote, 3200m, 2 ex., 10.ix.1993,
coll. J.P. Sati & party.

Distribution : India : western Himalaya.
13. E. (S.) arcuatus (Kuester)

Material examined : India : U.P., Pithoragarh dist., Bugdiyar, 2500m, 1 ex., 7.ix.1993,
coll. J.P. Sati & party.

Distribution : India : Kashmir, Himachal Pradesh, Uttar Pradesh.
14. E.(S.) mainwaringiana tumida Gude

Material examined : India : U.P., Pithoragarh dist., Bugdiyar, 2500m, 1 ex., 7.ix.1993,
coll. J.P.Sati & party.

Distribution : India : western Himalaya.

5—19/ZSUND/97
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A FOSSIL AMMONITE
T.K. CHATERJEE
ONGC, KDMIPE, Dehra Dun 248 195
Perisphintes (Aulacosphictes) tibetanus Uligh

Material examined : India : U.P., Chamoli dist., Girthi River Basin near Malari,
3100m, 17.ix.1989, coll. P.C.Tak & party.

Remarks : The above specimen (Plate I) resembles closely with the one described by
Uligh (1910) and collected from Middle Spiti Shales around Laptal and Chidamu localities of
Spiti. An Upper Jurassic age was assigned to it on the basis of ammonites fauna.

The present specimen is almost of the same size as the holotype with a strong biplicate
ribbing pattern which are slightly deflected forward and only slightly curved and continuous
across the external margin.
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Plate 1

Perisphintes (Aulacosphictes) tibetanus Uligh
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ANNELIDA

K.R. HALDER and G.C. GHOSH
Zoological Survey of India, Calcusta-700 053

INTRODUCTION

44 species of earthworms and 20 species of leeches are known from the state of Uttar
Pradesh through the extensive works of Bourne (1889), Michaelsen (1907), Stephenson (1914,
1923), Gates (1951), Soota (1970), Soota & Halder (1980), and Julka (1988) on earthworms and
Harding & Moore (1927), Bhatt & Bhatia (1958), Bhatt (1960, 1961) and Bhatia & Bora (1973)
on leeches. However, so far, there have been no reports of Annelids from NDBR though Julka
(1995) recorded 42 species from adjoining eight districts of U.P. Himalaya.

The present report is based on the material collected from the Nanda Devi Biosphere Re-
serve by the Northern Regional Station, Zoological Survey of India, Dehra Dun. The material
comprises five species of earthworms and one species of leech, all recorded for the first time
from Nanda Devi Biosphere Reserve.

SYSTEMATIC ACCOUNT

Class OLIGOCHAETA
Order HAPOLOTAXIDA
Suborder LUMBRICINA'

Superfamily LUMBRICOIDEA
I Family LUMBRICIDAE

1. Dendrodrilus rubidus (Savigny)

Material examined : India : U.P., Almora dist., Khati & around, 2210m, 2 exs.,
29.viii.1990; Chamoli dist., Bedni & around, 3300m, 11 exs., 8.ix.1991, coll. P.C. Tak &

party.
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Distribution : India : Uttar Pradesh (Almora, Naini Tal and Uttarkashi disrtricts) present
record Nanda Devi Biosphere Reserve (districts Chamoli & Almora), Arunachal Pradesh,
Himachal Pradesh, Jammu & Kashmir, Sikkim, Tamil Nadu, West Bengal. Elsewhere : Widely
distributed, cosmopolitan species.

Remarks : This is a peregrine species originated from Europe and is widely distributed in
India and outside. It is recorded here for the first time from Chamoli district as well as from the

Nanda Devi Biosphere Reserve.
2. Lumbricus eiseni Levinsen

Material examined : India : U.P., Almora dist., on way to Dhakuri, 1800-2900m, 3 exs.,
25.viii.1990; Dhakuri, 2750m, 9 exs., 26.viii.1990; Dwali & around, 3200m, 2 exs.,
31.viii.1990; Chamoli dist., Gairoli Patali, 2900m, S exs., 6.ix.1991; Alpine meadows on way
to Bedni, 2900-3300m, 10 exs., 7.ix.1991, coll. P.C. Tuk & party.

Distribytion : India : Uttar Pradesh (Naini Tal, Almora, and Chamoli districts). First
record from Nanda Devi Biosphere Reserve. Elsewhere : Widely distributed, cosmopolitan spe-
cies.

Remarks : Original home of this peregrine species is Europe and is very rare in India. This
species was so far known to occr'in India from Naini Tal district. It is now recorded here for the
first time from Chamoli and Almora districts as well as from Nanda Devi Biosphere Reserve.

Superfamily MEGASCOLECOIDEA
II Family MEGASCOLECIDAE

3. Perionyx nainianus (Michaelsen)

Material examined : India : U.P., Almora dist., Dhakuri, 750m, 21 exs., 26.viii.1990;
Khati & around, 2210m, 1 ex., 29.viii.1990; Chamoli dist., Wan, 2300m, 24 exs., 4.ix.1991;
Gairoli Patali & around, 2900m, 10 exs., 6.ix.1991; Alpine meadows on way to Bedni, 2600-
2900m, 1 ex., 7.ix.1991; Bedni & around, 3300m, 3 exs., 8.ix.1991, coll. P.C. Tak & party.

Distribution : India : Uttar Pradesh (Naini Tal district). Presnt record from Nanda Devi
Biosphere Reserve, Almora and Chamoli districts.

Remarks : This is a very rare endemic species so far known to occur in India from Naini
Tal district. It is now recorded here for the first time from Almora and Chamoli districts as well
as from Nanda Devi Biosphere Reserve.

4. Perionyx sp.

Material examined : India :'U.P., Almora dist., on way to Dhakuri, 1800-2900m, 3 exs.,
25.viii.1990; Dwali & around, 3200 m, 11 exs., 31.viii.1990, coll. PC. Tak & party.
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III Family OCTOCHAETIDAE
5. Eutyphoeus-incommodus (Beddard)

Material examined : India : U.P., Almora dist., on way to Dhakuri, 2900 m, § exs.,
25.viii.1990; Dhakuri, 2750 m, 6 exs., 26.viii.1990; Chamoli dist., Gairoli Patali & around,
2900m, 1 ex., and 5 imm. exs., 6.ix.1991; Alpine meadows cn way to Bedni, 2900-330m,
1 imm. ex., 7.ix.1991; Bedni, 3300m, 2 imm. exs., 8.ix.1991, coll. P.C. Tak & party.

Distribution : India : Uttar Pradesh (Agra, Allahabad, Bara Banki, Dehra Dun, Faizabad,
Gorakhpur, Haridwar, Jaunpur, Jhansi, Lucknow, Mirzapur, Pratapgarh, Rai Bareli, Saharan-
pur, Sonbhadra, Sultanpur, Varanasi districts). Present record from Nanda Devi Biosphere
Reserve, Chamoli and Almora districts; Bihar; Chandigarh; Himachal Pradesh; Haryana;
Jammu & Kashmir; Madhya Pradesh; Punjab; Rajasthan; West Bengal. Elsewhere : Pakistan.

Remarks : This is an endemic species widely distributed in India. It is recorded here for the
first time from Almora and Chamoli districts as well as from Nanda Devi Biosphere Reserve.

Class CLITELLATA
Order HIRUDINEA
Suborder ARHYNCHOBDELLAE
IV Family HIRUDIDAE

6. Haemadipsa zeylanica agilis Moore
Material examined : India : U.P., Almora dist., on way to Dhakuri, 1800-2900m, 2 exs.,

25.viii.1990; Khati, 2210m, 4 exs., 29.viii.1990; Malia Doh, 2500m, 3 exs., 4.ix.1990, coll.
P.C. Tak & party.

Distribution : India : Uttar Pradesh (Almora district, present record Nanda Devi Biosphere
Reserve); Andaman Islands; Arunachal Pradesh; Himachal Pradesh. Elsewhere : Nepal.

Remarks : It is a common land leech of eastern and western Himalaya, recorded for the first
time from the Nanda Devi Biosphere Reserve.
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ARACHNIDA : ARANEAE
B.K. BISWAS and A.T. BISWAS
Zoological Survey of India, Calcutta-700 053
INTRODUCTION
Spiders form an important component of the biodiversity in a tropical country like India.
They are wide spread and found in almost all type of habitats, from underground caves to the
nival zone of the Himalaya. They may be found under the bark, stones and fallen logs besides

being on various kinds of vegetations.

Recently Araneae have been used as base source for many homeopathic as well as allopathic
medicines; the spider venom is being used in many medicines.

A total of 1015 species belonging to 236 genera under 44 families are so far known from
the Indian subcontinent. Biswas and Gajbe (1991) have recently chronicled all the available
studies on Indian Aranea.

The present comunication lists 17 species belonging to seven families.

SYSTEMATIC ACCOUNT
1. Family OXYOPIDAE

1. Oxyopes shewta Tikader

Material examined : India : U.P., Chamoli dist., Alpine meadows on way to Bedni, 2900-
3300m, 1 @, 7.ix.1991, coll. P.C. Tak & party.

Distribution : India : U.P. : Garhwal.
2. Family THERAPHOSIDAE

2. Pleciophrictus meghalayaensis Tikader
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Material examined : India; U.P., Chamoli dist., Wan, 2300 m, 13,4.ix.1991, coll. P.C.
Tak & party.

Distribution : India: U.P. : Garhwal.
3. Family ARANEIDAE
3. Neoscona theis (Walckenaer)

Material examined : India: U.P., Chamoli dist., Tolma-Himtoli Trek, 2800m, 1 2,
13.ix.1989, coll. P.C. Tak & party.

Distribution : India: U.P., Garhwal, Maharasthra, Orissa, Gujrat, W. Bengal. Elsewhere :
South New Guinea.

4. Neoscona nautica (Koch)

Muaterial examined : India: U.P., Chamoli dist., village Reni, 2000m, 1 ?, 5.ix.1989, coll.
P.C. Tak & party.

Distribution : India: U.P., Garhwal, Maharasthra, W. Bengal, Gujrat, Meghalaya. Else-
where: Pakistan; N. America.
4. Family LYCOSIDAE
5. Paradosa chambaensis Tikader & Malhotra

Material examined : India: U.P., Chamoli dist., Bedni and around, 3300-3500m, 39.
8.ix.1991; Malari Reserve Forest, 3190m, 1 9, 18.ix.1989, coll. P.C. Tak & party.

Distribution : India : H.P., Chamba (Banikhet), U.P., Chamoli.
6. Paradosa alii Tikader

Material examined : India: U.P., Chamoli dist., Malari Reserve Forest, 3190m, 19,
18.ix.1989, coll. P.C. Tak & party.

Distribution : India: J & K, Ladakh, Chusul ca. 4328 m, U.P., Chamoli, NDBR.
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Remarks : Tikader & Malhotra (1980) have recorded it from its type locality, e.g., Chusul
ca. 4328 m, Ladakh. The present record extends its distribution eastward into Hima-
laya.

7. Paradosa annandalel (Gravely)

Material examined : India: U.P., Chamoli dist., Bedni & around, 3300-3500 m, 1 ¢;
8.ix.1991, coll. P.C. Tak & party.

Distribution : India: U.P., Bihar, W. Bengal, M.P., Maharashtra, Tamil Nadu, Kerala,
Gujrat, Assam and Karnataka. Elsewhere : Bangla Desh; Myanmar; Pakistan.

8. Paradosa sorgosa Tikader & Malhotra

Material examined : India: U.P., Chamoli dist., Malari Reserve Forest, 3190 m, 1 &,
18.ix.1989, coll. P.C. Tak & party.

Distribution : India: U.P.
9. Paradosa birmanica Simon

Material examined : India: U.P., Chamoli dist., 8 kms. from Malari on 16 point Rd.,
3000-3500 m, 3 29, 16.ix.1989, coll. PC. Tak & party.

Distribution : India: U.P. H.P., M.P., Orissa, Maharashtra, Gujrat, Punjab, W. Bengal,
Meghalaya, Bihar, Tamil Nadu, Andhra Pradesh,Elsewhere : Myanmar; Pakistan.

10. Lycosa chaperi Simon

Material examined : India: U.P., Chamoli dist., Malari Reserve Forest, 3190 m, 1 ?,
18.ix.1989, coll. P.C. Tak & party.

Distribution : India: Punjab, Chandigarh, Andhra Pradesh, U.P.
11. Lycosa masteri Pocock

Material examined : India: U.P., Chamoli dist., Malari Reserve Forest, 3190 m, 3 29,
18.ix.1989, coll. P.C. Tak & party.

Distribution : India: Maharashtra, U.P. (NDBR).

6—19/ZSI'ND/97
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Remarks : So far the species was known from its type locality in dist. Satara (Maharashtra)
(Tikader & Malhotra, 1980). The present record from an altitude of 3190 m is very interesting
from its distributional point of view.

5. Family GNAPHOSIDAE
12. Zelotes nainitalensis Tikader & Gajbe

Material examined : India: U.P., Chamoli dist., Malari Reserve Forest, 3190 m, 4 29,
18.ix.1989, coll. P.C. Tak & party.

Distribution : India : U.P., so far known only from type locality in Naini Tal district.
6. Family HETEROPODIDAE
13. Heteropoda phasma Simon

Material examined : India: U.P., Almora dist., Dhakuri, 2750 m, 1 @, 26.viii.1990, coll.
P.C. Tak & party.

Distribution : India : U.P.
14. Heteropoda sexpunctata Simon

Material examined : India: U.P., Chamoli dist., Gairoli Patali and around, 2900 m, 1 ¢,
6.ix.1991; Almora dist., Dhakuri, 2750 m, 1 ?, 26.viii.1990, coll.P.C. Tak & party.

Distribution : India : U.P.
15. Olios obesulus (Pocock)

Material examined : India: U.P., Almora dist., Dhakuri, 2750 m, 1 @, 26.viii. 1990,
coll.P.C. Tak & party.

Distribution : India : U.P.
7. Family CLUBIONIDAE
16. Cheiracanthium insigna Cambridge

Matrerial examined : India: U.P., Chamoli dist., Bedni and around, 3300-3500 m, 1 &,
8.ix.1991, coll. P.C. Tak & party.
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Distribution : India ; U.P.
17. Cheiracanthium trivitiatum Simon

Material examined : India: U.P., Chamoli dist., Tolma-Himtoli Trek, 2800 m, 1 9,
12.ix.1989, coll. P.C. Tak & party.

Distribution : India : U.P.
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THYSANURA

A K. HAZRA
Zoological Survey of India, Calcutta-700 053

INTRODUCTION

The thysanurans are popularly called *Silverfish® and "Bristle-tail". These insects are
permanently wingless. Generally these insects have very long many segmented antennae, cerci
and median tail. Most species are heavily clothed with scales. The free living forms are found in
the forest floor, under bark of trees, under rocks, etc. The order is divided into two subor-
ders. The suborder Microcoryphia has one super family Machiloidca, which consists of two
families.

The present study is based on only three examples collected from NDBR area. The area is
highly potential habitat for this group of insects, particularly Machiloidea. More surveys are

required from this area and we can expect many more taxa under this family.

SYSTEMATIC ACCOUNT

Suborder MICROCORYPHIA
Superfamily MACHILOIDEA
1. Family MEINERTELLIDAE
Subfamily MEINERTELLINAE

1. Machilanus schmidi Wygodzinsky

Material examined : India : U.P., Chamoli dist., Bedni and around, 3500-3700m, 1 &, 2
29, 8.ix.1991, coll. P.C. Tak & party.

DistriLution : India : Uttar Pradesh (Kumaon hills, NDBR).

Remarks : The type locality of the species is Kumaon hills of Uttar Pradesh.
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COLLEMBOLA

A.K. HAZRA
Zoological Survey of India, Calcutta-700 053

INTRODUCTION

The collembolans are popularly known as "Springtails". These insects are small and perma-
nently apterous. Their distributional range is very wide, occurring in all parts of the world and
are found in any atmospheric hibitat. They can tolerate extreme adverse environmental condi-
tioas and the collembolans are the only insects which were recorded at 83 degree south latitude
in Antarctica, from where no other animal life has been recorded. Many species of collembola
are established as bio-indicators of soil pollution as well as soil fertility. The order is divided
into two suborders Arthropleona and Symphypleona.

The present study is based on only two examples received from NDBR. It is expected to
have many more interesting species of Collembola from this unique habitat.

SYSTEMATIC ACCOUNT

Suborde ARTHROPLEONA
Superfamily ENTOMOBRYOIDEA
1. Family ENTOMOBRYIDAE
Subfamily PARONELLINAE

1. Dicranocentroides fasciculatus Imms

Material examined : India : U.P., Almora dist., Zeropoint of Pindari Glacier, 3600m, 1
ex., 2.ix.1990, coll P.C. Tak & party.

Distrubution : India : Uttar Pradesh (Kumaon, Pauri Garhwal dist., Dehra Dun dist.,
NDBR).

Remarks : The type locality of the species is Kumaon.
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2. Salina montana (Imms)

Material examined : India : U.P., Almora dist., Zeropoint of Pindari Glacier, 3600m,
1 ex., 2.ix.1990, coll.P.C.Tak & party.

Distribution : India : West Bengal, Uttar Pradesh (Pauri Garhwal, Tehri Garhwal, NDBR).

REFERENCES

Imms, A.D. 1912. On some Collembola from India, Burma and Ceylon, with a catalouge of
the Oriental species of the order. Proc. Zool. Soc., London : 80-12S.

Salmon, J.T. 1957. Some paronellinae (Collembola) from India. Acta Zool. Cracow, 11 (14) :
313-362.

Mitra, S.K. 1975. Studies on the genus Dicranocentroides Imms (1912) (Collembola : Entro-
mobryidae : Paronellinae) from India. Rec. Zool. Surv. India, 71 : 57-95.



Published in Commemoration of the 50th Anniversary of India's Independence
Zool. Surv. India
Fauna of Conservation Areas 9: Fauna of Nanda Devi Biosphere Reserve : 45-47, 1997

o
———

ODONATA

ARUN KUMAR
Zoological Survey of India, Dehra Dun-248 195

INTRODUCTION
The odonata fauna of the Himalayan ecosystem has been extensively studied by Kumar &
Prasad (1981). Consequently about 240 species, out of a total of 550 known Indian forms, have
been recorded from Himalaya, which include a number of new species and new records subse-
quent to the publication of Fauna of British India : Odonata (1-3) (Fraser, 1933-36).

The above studies (Kumar, 1995) though cover districts Chamoli, Almora and Pithoragarh,
there is no known gecord of dragonflies from the biosphere; the present paper records only six
species of odonate from the biosphere, all of which are first records from the area. It is expected
to have many more interesting species of dragonflies from this unique habitat.

SYSTEMATIC ACCOUNT

Suborder ZYOGPTERA
1. Family PLATYCNEMIDIDAE

1. Calicnemia eximia (Selys)

Material examined : India: U.P., Chamoli dist., on way to Wan from Lohajung, 2150-
2300m, 1 8, 2.ix.1991, coll. P.C. Tak and party; Pithoragarh dist., Lilam, 1800 m, 3 43,
18.ix.1993, coll. J.P. Sati & party.

Distribution : India: N. western, western, central and eastern Himalaya. Lieftinck (1984)
has recorded 2 & from Kapkot and Loharkhet (Dist. Almora, Kumaon hills), 26.ix.1973
(283), V.K. Gupta et al. an area which is adjacent to NDBR. In addition the species has been
recorded from Kashmir, Himachal Pradesh (Dist. Kinnaur, Sutlej Basin, Sholtu, 2400m,),
Dehra Dun Valley in Uttar Pradesh, and from Darjeeling district (W. Bengal), Khasi hills
(Meghalaya) and Sikkim. Elsewhere :Nepal (Kathmandu valley).

7—19/ZSUND/97
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2. Calicnemia miles Laidlaw

Material examined : India : U.P., Pithoragarh dist., Lilam, 1800m, 2 &d, 18.ix.1993, coll.
J.P. Sati & paxrty.

Distribution : India: widély distributed in Garhwal Hills, namely dists. Chamoli, Dehra
Dun, Pauri, Tehri and Uttarkashi.

3. Calicnemia pulverulans Selys

Material examined : India : U.P. Pithoragarh dist., Lilam, 1800m, 1 &, 18.ix.1993, coll.
J.P. Sati & party.

Distribution : A rare species as compared to C.eximia and C.miles. Restricted in distribu-
tion but has been found to occur in dists. Almora, Tehri and Uttarkashi in western Himalaya.

2 Family SYNLESTIDAE
4. Megalestes major Selys

Material examined : India: U.P., Chamals dist., on way to Wan from Lohajung, 2150-2300
m, 1 48, 2.ix.1991; Almora dist., on way to Dhakuri {3¢m Loharkhet, 1750-2900m, 1 ?,
25.viii. 1990, coll. P.C. Tak & party.

Distribution : India: widely distributed species in Himalaya generally between the altitude<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>