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FOREWORD

The picturesque Renuka lake is one of the most sacred places in northern India. Named after
the goddess Renuka, the mother of Lord Parashuram, it has favourable environs of thickly
forested catchment. Of late, there has been a great concern about its ecological deterioration -
silﬁgqgodue to recent developmental activities in the catchment area, high levels of organic
pollution, extensive macrophyte encroachments, dumping of non-biodegradable materials by
tourists and pilgrims, etc. It also faces the problem of eutrification. The National Wetland
Management Committee identified Renuka lake as one of the wetlands of national importance

for conservation and preparation of management plan.

As a part of ongoing programme of the Zoological Survey of India on national wetlands, the
High Altitude Zoology Field Station at Solan conducted several surveys of the Renuka lake to
assess its faunal wealth which is an important input for preparing management plan of the
wetland. The present document embodies the results of these investigations. The faunal resources
of this wetland appear to be still very rich at species level, and well protected because of its
sacredness and remote location amidst a wildlife sanctuary of the same name. It is expected that
this document will be useful not only to researchers and students but also to the management
authority of this wetland.

I would like to put on record my sincere thanks to all the contributors of this volume. My
sincere thanks are also due to Dr. J.M. Julka and Dr. H.S. Mehta, who coordinated this

programme.

December, 2000 J.R.B. Alfred
Place : Caloutta\ Direrctor
Zoological Survey of India



FAUNA OF RENUKA WETLAND

2000

INTRODUCTION
-J.M. Julka

PHYSIOGRAPHY
-J M. Julka and H.S. Mehta

PROTOZOA
-R.N. Mukherjee and A.K. Das

PORIFERA
-H.S. Mehta and R Paliwal

CNIDARIA
-J M Julka and R. Paliwal

BRYOZOA
-J M. Julka

MOLLUSCA
-K.V. Surya Rao and S.C. Mitra

OLIGOCHAETA
-J M. Julka and R. Paliwal

HIRUDINEA
-Mahesh Chandra

ARACHNIDA : ARANEAE
~Bijan Biswas

CRUSTACEA : ZOOPLANKTON
-K. Venkataraman

CRUSTACEA : DECAPODA
-H.C. Ghosh

EPHEMEROPTERA
-V.D. Srivastava

ODONATA (ADULTS)
-Arun Kumar

CONTENTS

PAGE

11

13

15

17

21

27

29

31

39

41

45



ODONATA (LARVAE)
-Arun Kunar

MANTODEA
-T K. Mukherjee and M.S. Shishodia

DERMAPTERA
-G.K. Srivastava

ORTHOPTERA
-M.S. Shishodia and S.K. Tandon

AQUATIC AND SEMI-AQUATIC HEMIPTERA
-Animesh Bal and R.C. Basu

AQUATIC COLEOPTERA
-S. Biswas

LEPIDOPTERA : BUTTERFLIES
-G.S. Arora

LEPIDOPTERA : MOTHS
-D.K. Mondal, S.K. Ghosh and M. Majumdar

HYMENOPTERA : ACULEATA
-K.K. Ray and R N. Tiwari

DIPTERA
-P. Parui and Manu Mukherjee

PISCES
-H.S. Mehta

AMPHIBIA
-H.S. Mehta

REPTILIA
-H.S. Mehta

AVIFAUNA
-Anil Mahabal

MAMMALIA
-N.K. Sinha

55

63

67

73

91

97

105

121

131

135

141

151

163

169

177



Zool. Surv. India
Wetland Ecosystem Series 2 : Fauna of Renuka Wetland : -2, 2000

INTRODUCTION

JM. JULKA
High Altitude Zoology Field Station
Zoological Survey of India, Solan - 173 212

Himachal Pradesh is bestowed with several natural lakes with altitude ranging from 400 to S000m
above mean sea level. In the low subtropical zone, Renuka is an important lake located about 60 km
from Nahan ia district Sirmour. It is one of the most sacred lakes of northern India and visited by thousands
of pilgrims during a week-long fair in November every year. It is also of great tourist attraction for its
picturesque location.

Renuka lake, covering an area of about 30 hectares, is oblong in shape and resembles a female
figure believed to symbolise the body of goddess Renuka, the mother of Lord Parashuram. Because of
its biological richness, the National Committee on Wetlands has designated Renuka lake as a wetland
of national importance. The wetland is well protected as it is located amid a wildlife sanctuary of the
same name. An effective decomposing bottom layer is maintained due to its moderate depth.

Despite many favourable conditions, Renuka wetland is not free from threats. It has already started
showing symptoms of prognosis of eutrification (Singh et al., 1987). The eastern and western sides
have been enchroached by extensive growth of macrophytes, and the northern side has silted up due to
construction of communication links (Zutshi, 1995). Non-biodegradable materials are being dumped into
the wetland by tourists and pilgrims.

Some conservation measures have been introduced by the Government of Himachal Pradesh to
save the wetland from further ecological degradation but at the same time it has plans to develop the
area for tourism and pilgrimage. A thorough knowledge of the living forms of a wetland is imperative
for any effective conservation action. Keeping this in view, it was decided to prepare a comprehensive
inventory of the fauna of Renuka wetland. Consequently, the wetland was extensively surveyed during
1992-1993 for its faunal resources. A total of 443 species of 26 faunistic groups from microscopic
Protozoa to mammals have been recorded (Table 1). In all, 24 species of mammals, 103 species of
birds, 14 species of reptiles, 9 species of amphibians and 19 species of fishes among vertebrates, and
225 species of insects and 49 species of other invertebrates have been listed from the wetland and
surrounding fringe area of the sanctuary.

Interestingly, Renuka wetland does not attract waterfowl and other aquatic birds since it is very
narrow with a maximum width of 204m. All waterfowl and swimming water birds are known to prefer
large water bodies to evade terrestrial predators by virtue - { distance from shore (Weller ez al., 1995).

I am grateful to the former Director, Dr. A.K. Ghosh for various facilities and keen interest during
the present studies. I am also thankful to Dr. J.R.B. Alfred, Director for hic valuable suggestions during
the entire project, and to the Chief Conservator of Forests (Wildlife), Himachal Pradesh, Shimla for
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permission to collect fauna from the Renuka wetland. Grateful thanks are due to my colleagues
Dr. H.S. Mehta, Mr. LJ. Gupta and Dr. R. Paliwal for their help in preparing this document.

Table 1. Faunal resources of Renuka wetland.

Faunal group No. of species

Protozoa
Porifera
Cnidaria
Bryozoa
Mollusca
Oligochaeta
Hirudinea
Araneae
Crustacea
Ephemeroptera
Odonata
Mantodea
Dermaptera
Orthoptera
Aquatic Hemiptera
Aquatic Coleoptera
Lepidoptera
Hymenoptera
Diptera

Pisces
Amphibia
Reptilia

Aves
Mammalia

AMWSBLI9Ga T

—
REBSET0B R o

Total

8
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The Renuka wetland (longitude 77° 27°E, latitude 30° 36’N) is located at an altitude of 645 m, and
173 km southwest of Shimla in Sirmour district of Himachal Pradesh (Fig. 1). The wetland comprises a
large oblong-shaped Renuka lake with a small outlet to an adjoining pond, the Parashuram Tal which
ultimately drains into the river Giri through a small channel. Lying in a narrow valley between two parallel

steep hills, the lake is about five times as long as its breadth having an area of approximately 30 hectares.
Its catchment area includes about 250 hectares of mostly sub-tropical deciduous reserve forest of broad
leaves, bamboos, palms and other wild plants. The wetland receives water primarily from the south-west
monsoons through seasonal streams which also bring large quantities of silt and debris from the denuded
catchment. A perennial underground seepage water supply possibly from the upper Giri river has also

PHYSIOGRAPHY

JM. JULKA and H.S. MEHTA
High Altitude Zoology Field Station
Zoological Survey of India, Solan-173212
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Fig. 1. Location of Renuka Wetland (Himachal Pradesh)

been reported (Singh et al., 1987).
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ORIGIN

The basin of Renuka lake is believed to be a remanant of a former river valley that was filled by
fluvial deposits (Singh et al., 1987). The river Giri, which flowed along the length of Renuka lake in the
past, was possibly blocked by a massive landslide forming a lake in its upstream. As a result, the river Giri
occupied the course of its tributary, the river Jalal. The receding water of the blocked river deposited
enormous amount of debris; thus forming the present day lake. The sedimentary rocks in the area com-
prise of carbonaceous shale, siltstone, slate, purpled dolomitic limestone and intrabedded red shales of

tertiary period.

MORPHOMETRY

The maximum length and breadth of Renuka lake during a post-monsoon period in 1983 have been
recorded as 1050m and 204m respectively (Singh ef al., 1987). The lake has two basins: a western 12m
deep basin with steep slopes and slightly deeper (13m) but wider eastern one having gentler slopes. About
one fourth of its surface area is encroached by marshy growth on the eastern end (Fig. 2).

PHYSICO-CHEMICAL CHARACTERISTICS

Variations in the physico-chemical characteristics of Renuka lake have been recorded by Singh et
al. (1987). The lake water is alkaline at surface with pH value ranging from 8.0 to 8.2, and slightly acidic
to alkaline at bottom (pH range 6.9-7.4). Periods of stratification (May-October) and overturn (Novem-
ber-April) have been recognized. During the stagnant period, temperature, transparency and dissolved
oxygen with values of 27° C, 250 cm and 8 ppm respectively, are higher than in the overturn period with
corresponding values of 16.5°C, 204 cm and 4.3 ppm. On the contrary, free carbon dioxide (7.4 ppm) and
total alkalinity (245 ppm) were more during the overturn period than in the stagnant period with corre-
sponding values of negligible and 192 ppm. As compared to the surface, dissolved oxygen concentrations
of the bottom layers were lower during both periods (negligible in stagnant period and 1.5 ppm in overturn
period), indicating eutrophic nature of the lake.

VEGETATION

The forest around the lake and on nearby hills are of dry deciduous type. The vegetation of the area
can be classified as follows:

1. Hydrophytes: Phragmites sp., Typha sp., Carex sp., Sparganium sp., Utricularia sp., Hydrilla
sp.

2. Overwood: Terminalia tomentosa, Moringa pterygosperma, Ougeinia dalbergioides, Cassia
fistula, Lagerstroemia parviflora, Bauhinia variegata, Albizia lebbeck, Salmalia malabarica,
Machilus gamblei, Eugenia jambolana, Ficus palmata, Salix tetrasperma, Pyrus pashia,
Dalbergia sissoo, Bambusa arundinacea, Aegle marmelos, Ficus religiosa, Phoenix humilis,
Shorea robusta.

3. Shrubs: Adhatoda vasica, Arisaema wallichianum, Berberis aristata, Cannabis opaca,
Girardinia heterophylla, Jasminum humila, Lantana camara, Rosa sericea.

4. Climbers: Bauhinia vahlii, Heaera helix, Porana paniculata, Rosa moschata.
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Eucalyptus trees have been planted on a small patch on the bank of the lake.
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Fig. 2. Different zones of Renuka Wetland, H.P.
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PROTOZOA*

R.N. MUKHERIJEE and A.K. DAS
Zoological Survey of India, Calcutta-700053

INTRODUCTION

The Protozoa are microscopic unicellular organisms, occurring as parasitic or free living in all
possible niches. Mandal et al. (1991) have reviewed extensive literature on Indian protozoans and also

discussed their orrurrence in different environs. This article deals with a small collection of freshwater
ciliates identified by the first author.

KEY TO THE IDENTIFICATION OF PROTOZOA OF RENUKA WETLAND

1. Oral ciliature clearly distinct from SOMAtic CIHALUTE ...............oerveereeenreeirensesesssennssesessesssnesaneess
Oral ciliature slightly distinct from somatic ciliature

2. Adoral zone of multiple membranellae conspicuous, often extending out of buccal cavity onto or
around anterior end Of body.........ccccovurvuirccerinniirirrerr e Strobilidium gyrans

Adoral zone of multiple membranellae lacking, buccal cavity well-defined containing
MEMDBIANEIIAC. ...ttt st ee e s e stese s et e e s e s asen e e e s e nraaaaeesesnaeas 3

3.  Body oval, girdles of cilia and eccentric posterior ciliary tuft absent.................. Monochilum ovale

Body short, resembling two closely compressed spheres, each sphere encircled with a broad ciliary
girdle, posterior ciliary tuft very CORSpiCUOUS............. corveeeeirecrenerieniereereeaeranens Urocentrun turbo

4.  Body barrel-shaped, cytostome located apically.......... ccccreeerreiccevrererennnnnne, -....Coleps inermis

Body reniform, cytostome in ventral depression leading into peristomial cavity........Colpoda cucullus

* Based on the registered collections deposited at High Altitude Zoology Field Station, ZSI, Solan determined by
Late Sh. R.N. Mukherjee.



8 Wetland Ecosystem Series 2 : Fauna of Renuka Wetland

SYSTEMATIC LIST

Phylum : CILIOPHORA
Class : KINETOFRAGMINOPHOREA
Order : PROSTOMATIDA
Family : COLEPIDAE
Genus : Coleps Nitzsch
1. Coleps inermis Perty
Distribution: India: Himachal Pradesh, Rajasthan.

Elsewhere: Cosmopolitan.
Order : COLPODIDA
Family : COLPODIDAE
Genus : Colpoda Mueller
2. Colpoda cucullus Mueller
Distribution: India: Himachal Pradesh, Andhra Pradesh, Assam, Jammu and Kashmir, Karnataka,
Maharashtra, Madhya Pradesh, Meghalaya, Orissa, Punjab, Tamil Nadu, Tripura, Uttar Pradesh, West
Bengal.
Elsewhere: Cosmopolitan.
Class : OLIGOHYMENOPHOREA
Order : HYMENOSTOMATIDA
Family : GLAUCOMIDAE
Genus : Monochilum Schewiakoff
3. Monochilum ovale (Schewiakoff)
Distribution: India: Himachal Pradesh, Rajasthan, Meghalaya.

Elsewhere: Cosmopolitan.

Family : UROCENTRIDAE
Genus : Urocentrum Nitzsch

4. Urocentrum turbo (Mueller)

Distribution: India: Himachal Pradesh, Jammu and Kashmir, Rajasthan, Maharashtra, West Bengal.
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Class : POLYHYMENOPHOREA
Order : OLIGOTRICHIDA
Family : STROBILIDIIDAE
Genus : Strobilidium Schewiakoff
5. Strobilidium gyrans (Stokes)
Distribution: India: Himachal Pradesh, Rajasthan, West Bengal, Meghalaya, Tripura.
Elsewhere: Cosmopolitan.

REFERENCES

Mandal, A K., Das, A K.and Nandi, N.C. 1991. Protozoa: 1-17. In: Animal Resources of India, Protozoa to Mammalia,
State of the Art. Zoological Survey of India, Calcutta.
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PORIFERA

H.S. MEHTA and R. PALIWAL
High Altitude Zoology Field Station,
Zoological Survey of India, Solan-173212

INTRODUCTION

Freshwater sponges commonly occur in clean streams, lakes and ponds. They are sessile, usually
with green, brown or yellowish coloration, which make them inconspicuous against the habitat. As a
result, they are often overlooked by the collectors. All freshwater sponges belong to the family Spongillidae.
More than 100 species are known from the world, of which 33 species have so far been reported from
Indian freshwaters (Pattanayak, 1991).

Early noteworthy taxonomic studies on Indian freshwater sponges are those of Annandale (1911)
and Penney and Racek (1968). Recently, Khera and Chaturvedi (1976) have presented a checklist of
Indian freshwater sponges, and Soota (1991) has published a consolidated and comprekensive account
on these organisms. In a review on the state of researches on Indian sponges, Pattanayak (1991) has
reported the occurrence of three species from freshwaters of Himachal Pradesh. In the present work
one species from Renuka wetland is reported which was earlier studied by Soota (1991).

SYSTEMATIC LIST

Class : DEMOSPONGIAE
Order : HAPLOSCLERIDA
Family : SPONGILLIDAE
Genus : Ephydatia Lamouroux

1. Ephydatia meyeni (Carter)

Distribution: India: Himachal Pradesh, Haryana, Uttar Pradesh, Rajasthan, West Bengal,
Maharashtra, Kerala, Tamil Nadu.

Elsewhere : China.
REFERENCES

Annandale, N. 1911. Freshwater sponges, hydroids and Polyzoa. The Fauna of British India, including Ceylon and
Burma, 251 pp. Taylor and Francis, London.

Khera, S. and Chaturvedy, Y. 1976. Checklist of Indian freshwater sponges. Rec. zool. Sur. India, Occ. Paper No.
4:1-29.
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Pattanayak. J.G. 1991. Freshwater Porifera: 31-34. In : Animal Resources of India, Protozoa to Mammalia, State of the
Art. Zoological Survey of India, Calcutta. ‘

Penney, J.R. and Racek, A.A. 1968. Comprehensive revision of a worldwide collection of freshwater sponges (Porifera:
Spongillidae). Bull. U.S.nat. Mus.,No.272: 1-184.

Soota. T.D. 1991. Freshwater sponges of India. Rec. zool. Surv. India, Occ. Paper No. 138: 1-121.
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CNIDARIA (COELENTERATA)

JM. JULKA and R. PALIWAL
High Altitude Zoology Field Station,
Zoological Survey of India, Solan-173212

INTRODUCTION

Majority of cnidarians are marine but a few species also occur in freshwaters. They exhibit two
body forms: an erect cylindrical polyp typically attached to a firm substratum, and a solitary pelagic
discoid medusa which is commonly known as jellyfish. Tilak et al. (1976) were the first to study freshwater
medusae from Renuka lake. These belonged to the genus Limnocnida Gunther, which contains two
species, L. tanganyicae Giunther from Africa and L. indica Annandale from India. Ecologically,
Limnocnida appears to be restricted to streams and lakes in hilly regions with altitude ranging between
686 and 853 metres (Tilak et al.1976). ’

During a survey in September 1991, swarms of Limnocnida medusae were observed in Renuka
lake. They exhibited some periodicity, being most abundant from 11.00 to 15.00 hrs. Several medusae
were also observed drifting through an outflow to adjoining Parashuram Tal.

The specimens from Renuka lake significantly differ from the known species of Limnocnida in
certain morphological characteristics as pointed out by Tilak e al. (1976).

SYSTEMATIC LIST

Class : HYDROZOA
Order : HYDROIDA
Suborder : LIMNOMEDUSAE
Family : LIMNOCNIDIDAE
Genus : Limnocnida Glnther

1. Limnocnida sp.

Material examined: 64 ex, 24 Sep 1992, J.M. Julka and R. Paliwal.
Distribution: India: Renuka lake, Himachal Pradesh.
Remarks: In India, the genus Limnocnida (L. indica Annandale) has been reported from the

Krishna, Cauvery, Sharavati and Periyar drainage systems, Pampadampara Tank and Chhotanagpur (Tilak
et al. 1976). Malhotra et al. (1976) have described a new freshwater medusa, Mansariella lacustris,
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from Mansar lake in Jammu & Kashmir. The status of Mansariella, however, is still doubtful (Dunn,
1982).

REFERENCES

Dunn, D.F. 1982. Cnidaria: 669-705. In : Parker, S.P. (ed.) Synopsis and classification of living organisms, Vol. 1.
McGraw-Hill Book Co., New York.

Malhotra, Y.R., Duda, P.I. and Jyothi, M.K. 1976. Mansariella lacustris gen. et sp. nov. from Jammu. Curr. sci., 45 (5):
190-191.

Tilak. R., Julka, J.M. and Subbaraju, R.C. 1976. Occurrence of the freshwater medusa Limnocnida Ginther, in Renuka
lake, Himachal Pradesh. Newsl. zool. Surv. India, 2 (6): 263-265.



Zool. Surv. India
Wetland Ecosystem Series 2 : Fauna of Renuka Wetland : 15-16, 2000

BRYOZOA

JM. JULKA
High Altitude Zoology Field Station,
Zoological Survey of India, Solan-173212

INTRODUCTION

Bryozoans are colonial organisms which consist of more or less elongate individuals called zooids.
They are mostly marine but about 40-50 species are strictly restricted to freshwaters (Rao, 1991). The
freshwater bryozoans (Phylactolaemata) are present in most permanent water bodies, especially on
submerged stones and vegetation. Occasionally, they are also attached to molluscan shells, back of tortoise,
floating bark and other submerged objects Because of their tiny size, bryozoans are found with difficulty.
Most of the gelatinous freshwater Bryozoa are not consumed as food by fish but are avoided probably
due to their epidermal toxins (Rao, 1991). Recently their importance has been recognized as bioindicators
of various levels of pollution.

Important taxonomic studies on Indian freshwater Bryozoa are those of Annandale (1911), Rao
(1973, 1976) and Rao et al. (1985). The present state of knowledge on freshwater Bryozoa of India has
been assesed by Rao (1991).

This article is based on the studies conducted earlier by Tilak and Julka (1978).

The author is grateful to Dr. A K. Ghosh, Director; Zoological Survey of India, Calcutta, for providing
necessary facilities.

SYSTEMATIC LIST
Class : PHYLACTOLAEMATA
Order : PLUMATELLIDA
Family : LOPHOPODIDAE
Genus : Lophopodella Rousselete
1. Lophopodella carteri (Hyatt)

Distribution: India: Himachal Pradesh, Kumaon Hills of Uttar Pradesh, Haryana, Maharashtra,
Tamil Nadu.

Elsewhere: Cosmopolitan.
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MOLLUSCA

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

INTRODUCTION

The Phylum Mollusca, the second largest group in the animal kingdom (in number of species)
includes soft-bodied animals, usually protected by a shell. They occupy different habitats, viz., marine,
freshwater and land. Indian molluscs are represented by five classes, viz., Polyplacophora, Gastropoda,
Bivalvia, Scaphopoda and Cephalopoda out of seven classes in the world. Out of 415 families in the world,
257 families occur in the Indian subcontinent (Subba Rao, 1991).

Freshwater molluscs are represented in two classes, viz., Gastropoda and Bivalvia which include
210 species under 52 genera and 21 families (Subba Rao, 1993).

Freshwater molluscs play a very important role in the aquatic ecosystem. These animals serve as
food for many other aquatic animals like fishes, birds etc. Species such as Bellamya bengalensis, Pila
globosa, Brotia costula, Angulyagra oxytropis, etc. are regularly consumed by human beings in many
parts of the country (Subba Rao and Dey, 1989). Reports of pearls being produced by common freshwater
mussels, Lamellidens marginalis and L. corrianus are available from different parts of the country.
Several species are widely used in the button industry especially in Bihar and the shells are used in
manufacturing of poultry feed.

Some of the freshwater snails serve as vectors in spreading diseases in livestock as well as human
beings and are intermediate hosts for trematode parasites.

The authors are grateful to Dr. A.K. Ghosh, Director, Zoological Survey of India for giving the

opportunity to undertake the studies and to the Officer-in-Charge, High Altitude Zoology Field Station,
Solan for the material at our disposal.

KEY TO THE IDENTIFICATION OF MOLLUSCA OF RENUKA WETLAND

1. Shell univalve; turreted, turbinate or pyramidal, large, more than 5 mm in size............ccoceeeeenen.... 2

Shell with two valves, attached by hinge; ovately trigonal; small, less than 5 mm in size; valves
SCUIPLUTEd.........c..ooeiecerneniricitentctene sttt e nes Sphaerium indicum

2. Shell With OPErCUlUML.........ccocovimiirrieiririctite s eas e aie 3

Shell without OPercUlUML.........ccovmiuiuiiiiiiitreiinicnectcicte st s 4
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Shell turreted, whorls 8 to 10; sculptured with vertical ridges and spiral striae; aperture pear
SHAPEd....ceieeitrc e s sn e sna s Thiara tuberculata

Shell turbinate; whorls less than eight; smooth with dark spiral bands; aperture
FOUNAEM.....c.veerrreetriecrierieeeseee et cacaes st esstsae e sestesesee e saesasasssasssessesasssnens Bellamya bengalensis

Shell small, less than § mm, flattened, discoidal; spire depressed; columella not twisted..................
....................................................................................................................... Gyraulus labiatus

Shell large, more than 5 mm, pyramidal, spire raised; columella twisted..............ccceeeuerererennennne 5

Shell broader, spire very short, sunken; body whorl very much inflated, outer lip not expanded;
columellar fold abruptly narrow below umbilicus. Lymnaea auricularia

Shell narrow, spire acuminate, not sunken; body whorl less inflated, outer lip much expanded;
columellar fold not narrow below umbilicus... . Lymnaea acuminata rufescens

SYSTEMATIC LIST

Class : GASTROPODA

Order : MESOGASTROPODA

Family : VIVIPARIDAE

Genus : Bellamya Jousseaume

1. Bellamya bengalensis f. typica (Lamarck)

Material examined: 2 ex, 26 Mar 1994, H.S. Mehta.
Distribution: India: Common throughout

Elsewhere: Bangladesh, Myanmar, Sri Lanka.

Remarks: Depending on differences in shell characters a number of infra-specific forms have

been described under this species. As Annandale (1921) observed, these differences are mainly due to
the physical factors of the environment rather than the geographical isolation of the race. Though fairly
constant these forms also intergrade into each other to a certain extent.

2. Bellamya bengalensis f. mandiensis (Kobelt)

‘Material examined: 2 ex, 27 Mar 1994, H.S. Mehta.
Distribution: Common throughout north-western India, Allahabad to Punjab and West Bombay.

Remarks: Shell thinner, narrower and more conical than in typical form, umbilical opening slightly

wider.
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Family : THIARIDAE
Genus : Thiara Roeding

3. Thiara (Melanoides) tuberculata (Muellar)
Material examined: 2 ex, 27 Mar 1994, H.S. Mehta; 18 ex, 24 Sep 1994, J.M. Julka.
Distribution: Widely distributed in India except Kashmir.

Elsewhere: North & south Africa, Eastern Mediterranean countries, S.E. Asia, S. China, Malaysia,
Malay Archipelago, North Australia, Pacific Islands, north to the Ryu Kyu Islands of Japan.

Remarks: The species has a very wide range of distribution, occurring in all types of fresh water
bodies, often extending to brackish water.

Order : BASOMMATOPHORA
Family : LYMNAEIDAE
Genus : Lymnaea Lamarck
4. Lymnaea (Pseudoscuccinea) acuminata f. typica Lamarck
Material examined: 6 ex, 27 Mar 1994, H.S. Mehta.
Distribution: Common throughout India.
Elsewhere: Bangladesh, Myanmar, Pakistan.

Remarks: A large number of infra-specific forms were described under this species. Annandale
and Rao (1925) pointed out that these differences in shell characters are not constant and it is often
difficult to assign a shell definitely to a particular form. However, two forms, viz., fypica and ryfescens
are fairly constant and are generally recongised (Subba Rao, 1989).

S. Lymnaea (P) acuminata f. rufescens Gray
Material examined: 1 ex, 23 Sep 1994, R. Paliwal.
Distribution: Throughout India.
Elsewhere: Bangladesh, Myanmar, Pakistan.

Remarks: Species comparatively more exerted, body whorl narrower, aperture short and less
expanded than typical form.

6. Lymnaea (Radix) auricularia Linnaeus

Maiterial examined: 1 ex, 22 Sep 1992, J.M. Julka.

Distribution: A palaearctic species, hitherto recorded from Kashmir in India, now for the first
time recorded from Himachal Pradesh (Renuka).
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Elsewhere: Europe as far south as Spain and Italy, N. Asia, Afghanistan.

Remarks: This species is recognised by its inflated body whorl, spire sunken into the body whorl.
Subba Rao (1989) discussed the affinity of this species. Earlier Rajagopal and Subba Rao (1968) recorded
this species from the Kashmir valley.

Family : PLANORBIAE
Genus ; Gyraulus Charpentier

7. Gyraulus labiatus (Benson)
Material examined: 14 ex, 26 Mar 1994, H.S. Mehta.
Distribution: India: Himachal Pradesh, Madhya Pradesh, Maharashtra, Tamil Nadu, West Bengal.

Elsewhere: Myanmar.Remarks: Shell small, depressed, obliquely striate, whorls 3'/2, body whorl
remarkably deviating from the central axis.

Class : BIVALVIA

Order : VENEROIDA
Family : PISIDIIDAE
Genus : Sphaerium Scopoli

8. Sphaerium (S.) indicum Deshayes
Material examined: 12 ex, 27 Mar 1994, J M. Julka.
Distribution: Indian plains, Himalaya.
Remarks: Shell very small, thin and inequilateral.
REFERENCES
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OLIGOCHAETA

JM. JULKA and R. PALIWAL
High Altitude Zoology Field Station,
Zoological Survey of India, Solan-173212

INTRODUCTION

The wet soil on margins and around marshy zone of Renuka wetland provides suitable habitat for
the propagation of both aquatic and terrestrial oligochaetes. The terrestrial forms (earthworms) play an
important role in enhancing soil fertility by changing its physico-chemical properties. They break up
accumulated organic matter on the margins of the wetland and incorporate it into the soil. A considerable
amount of nutrients released during this process are washed into the lake alongwith rain water. Aquatic
oligochaetes are significant indicators of organic pollution, and form important components in the food
-web of the wetland.

Barring a record of Lennogaster chittagongensis (Stephenson) by Julka (1988), the oligochaete
fauna of Renuka wetland has remained unexplored. A few species, however, have been described from
the surrounding areas in Sirmour district (Julka, 1988). Information on the oligochaetes of neighbouring
districts of Dehra Dun and Saharanpur in Uttar Pradesh is available in the works of Stephenson (1923),
Gates (1951, 1972), Julka (1988, 1994) and Paliwal (1994: unpublished).

The authors are grateful to Dr. A.K. Ghosh, Director, Zoological Survey of India, Calcutta for his
keen interest and providing necessary facilities during the project.

KEY TO THE IDENTIFICATION OF OLIGOCHAETA OF RENUKA WETLAND

1.  Setae arranged in 4 bundles; body thread-like; aquatic ........................ Limnodrilus hoffmeisteri
Setae not in bundles; body robust; terrestrial............ccccvvrminiiinninininncrenneie s 2
2. Setae MDIICINE.......cccveeeieeriereceerrrnrreceseesusenessesaessessassessestaneeesacsssstssessessssesessssasssonsesessenes 3
Setae PEriChactine............cooiveieinnriniiintenientesentesessesessntee e b s sasasssestesaesssnessnassassnas 6
3.  Male pores on segment xviii in seminal grooves............................ rerereteeseaersasasa st b sas s saene 4
Male pores on segment xv, seminal grooves absent........ ........ccccevrueimnncee. Allolobophora parva
4, Prostatic pores 2 pairs, at ends of seminal grooves on xvii and XiX.......cccoecvervreirrecescnniseisensenee 5
Prostatic pores one pair, at anterior ends of short diagonal seminal grooves on xvii..................

................................................................................................. Lennogaster chittagongensis
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Short worms, 19-23 mm long; clitellum xiv-xx; spermathecal pores in furrows 7/8A9.....................
................................................................................................................. Dichogaster bolaui

Long worms, 40-123 mm long; clitellum xiii-xvii; spermathecal pores on segments viii and ix..........

............................................................................................................. Octochaetona beatrix
Colour usually reddish to violet; gizzard vestigeal in v or vi; holonephric..........ccceceoeurevereruinannnc. 7
Colour usually brown to grey; gizzard large in viii; meronephric...........cccoecvveevrvenvenserrcennnennnnnene. 9
Male genital field with elongated penes; last pair of hearts in Xiii.»........ccc.c... Perionyx simlaensis
Male genital field without penes; last pair Of hearts in Xii..........coererereererrerseerssseressaenessaeens 8

Male pores widely separated, 0.10-0.16 body circumference apan tag-like tubercles present lateral
to male pores.........ccocvveiecumnnnncsenssnsncsnnsnnsnecsseseenenens eeenein.Perionyx bainii

Male pores close to midventral line, 0.04-0.05 body circumference apart; tag-like tubercles

ADSENL.........ooeeeeeeecicectiicncrnrnteiessnntesssssssesasetsssastsesssssensassseses sesssseesserasannes [Perionyx excavatus
Male pores discharging directly onto body surface ........ - ....Amynthas corticis-
Male pores discharging into copulatory pouches opening onto body surface through secondary
MALE POLES.......coieerierereireereeseesenarenessessssssossssssssesnsssessessassssssssasssssansnessasssasssssssasssssassssssse —
Spermathecal pores 4 pairs, in furrows 5/6-8/9 ............. Metaphire posthuma
Spermathecal pores 3 Pairs.......c.ccceveeeienicnennncninnecnsnnnccnsseeseaeses . .11
Spermathecal pores. in furrows 5/6/7/8............coueeorvercrnivnicsiaresncseseans Metaphire birmanica
Spermathecal pores in furrows 6/7/8/9..............ccvvevuvenvrnnnsncniacreencnnae Metaphire houlleti
SYSTEMATIC LIST

Family : TUBIFICIDAE
Genus : Limnodrilus Claparede

1. Limnodrilus hoffmeisteri Claparede
Material examined: 0-2-3, 26 Mar 1994, R. Paliwal.
Distribution: India: Cosmopolitan.
Elsewhere: World-wide.

Remarks - Collected from the littoral benthic zone of Renuka lake.
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Family : OCTOCHAETIDAE
Genus : Dichogaster Beddard

2. Dichogaster bolaui (Michaelsen)
Material examined: 0-0-2, 23, 27 Sep 1992, J.M. Julka.
Distribution: India: Cosmopolitan, restricted to habitats with rich organic matter.

Elsewhere: Endemic in tropical Africa, but attained word-wide distribution due to transportation.

Genus : Lennogaster Gates
3. Lennogaster chittagongensis (Stephenson)
Distribution: India: Himachal Pradesh, Jammu and Kashmir.
Elsewhere: Bangladesh, Myanmar.

Remarks: Previously recorded from Renuka wetland by Julka (1988).

Genus : Octochaetona Gates
4. Octochaetona beatrix (Beddard)
Material examined: 0-0-3, 23 Sep 1992, J.M. Julka.

Distribution: India: Low altitudes of western and central Himalaya, Indo-Gangetic Plain, central
Highlands, Karnataka, Kerala.

Elsewhere: Pakistan, Nepal, Myanmar, Malay Peninsula, the Philippines.
Remarks: - Inhabits decaying plant organic matter.
Family : MEGASCOLECIDAE
Genus : Amynthas (Kinberg)
5. Amynthas corticis (Kinberg)
Material examined: 0-1-2, 27 Sep 1992, J.M. Julka.

Distribution: India: Himalaya, Khasi and Jaintia Hills (Meghalaya), low hills of Assam, Nilgiri and
Palni Hills (Tamil Nadu).

Elsewhere: World-wide.
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Genus : Metaphire Sims & Easton
6. Metaphire birmanica (Rosa)
Material examined: 0-0-11, 23, 25, 29 Sep 1992, J.M. Julka.
Distribution: India: Lowlands in western Himalaya.
Elsewhere: Myanmar.
Remarks: Inhabits muddy areas.
7. Metaphire houlleti (Perrier)

Material examined: 0-0-1,22 Sep 1973, H.P. Aggarwal; 0-0-2, 27 Sep 1975, Arun Kumar; 0-0-11,
13 Dec 1976, J.M. Julka.

Distribution: India: Lowlands in western Himalaya, West Bengal, Meghalaya, Madhya Pradesh,
Gujarat, Maharashtra, Karnataka, Kerala, Tamil Nadu, Andaman & Nicobar Islands.

Elsewhere: Pakistan, Nepal, Bangladesh, Sri Lanka, Myanmar, Vietnam, Thailand, Malay Peninsula.
Singapore, Indonesia, China, the Philippines and other oceanic islands, Australia, Sierra Leone, Madagascar,
France, Bahamas, Cuba, U.S.A., Salvador, French Guiana.

8. Metaphire posthuma (Vaillant)

Material examined: 0-1-16, 23 Sep 1992, J.M. Julka.

Distribution: India: Indo-Gangetic Plain, low hills of western Himalaya, Orissa, Madhaya Pradesh,
Gujarat, Maharashtra, Andaman and Nicobar Islands.

Elsewhere: Endemic in southeast Asia, attained distribution in other countries due to transportation.
Genus : Perionyx Perrier
9. Perionyx bainii Stephenson
Material examined: 0-1-0, 16 Dec 1976, J M. Julka.
Distribution: India: Himachal Pradesh, Garhwal and Kumaon Hills of Uttar Pradesh.
Remarks: Inhabits organic matter trapped amongst stones and boulders of streams.
10. Perionyx excavatus Perrier
Material examined: 0-1-0, 13 Dec 1976, J.M. Julka.

Distribution: India: Cosmopolitan.
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Elsewhere: Southeast Asia, Indonesia, the Philippines, Formosa, Fiji, Samoa, Hawaii, South Africa,
Madagascar, Comoro, Mauritius, Seychelles Archipelago, Reunion, Dominica.

Remarks: It is the common tropical compost worm with great potential in vermicomposting.
11. Perionyx simlaensis (Michaelsen)

Material examined: 0-0-1, 7 Apr 1974, Arun Kumar.

Distribution: India: Himachal Pradesh, Uttar Pradesh.

Family : LUMBRICIDAE
Genus : AllolobophoraEisen

12. Allolobophora parva Eisen
Material examined: 0-1-2, 27 Sep 1992, J.M. Julka.
Distribution: India: Himalaya, Aravali and Palni Hills, some places in Gangetic Plain.

Elsewhere: Endemic in North America, attained distribution all over the world at places with
temperate climate.

Remartks: Inhabits rotten wood, decaying leaves and dung.
REFERENCES
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HIRUDINEA

MAHESH CHANDRA
High Altitude Zoology Field Station,
Zoological Survey of India, Solan-173212

INTRODUCTION

The leeches are aquatic (both freshwater and marine), amphibious or terrestrial occurring at damp
places. They are either parasitic or predaceous. They can be easily recognised by their looping movements
and presence of suckers at one end or both ends of the body. Approximately 500 species are known in
world. The Indian leech fauna comprises 59 species, of which 19 are marine, 40 freshwater and 9 terrestrial.

The leech fauna of Himachal Pradesh is diverse comprising both freshwater and terrestrial forms.
Because of low rainfall, the terrestrial forms are few as compared to freshwater representatives. A total
of 18 species are known so far from Himachal Pradesh (Chandra, 1977, 1978, 1981). Based on earlier
studies, four species have been recorded from Renuka wetland (Chandra and Mahajan, 1976).’

The author is grateful to Dr. A.K. Ghosh, Director, Zoological Survey of India, Calcutta’ and Dr.

J.M. Julka, Officer-in-Charge, High Altitude Zoology Field Station, Zoological Survey of India, Solan for
providing necessary facilities.

KEY TO THE IDENTIFICATION OF LEECHES OF RENUKA WETLAND

1.  Jawless, protrusible proboscis Present............cccceerveiennrineseerresesenseessssssseessessessessessanssnseesasenne 2
Jawed, protrusible proboscis abSENt...............ceccrereeneserennrnrrenseeresseneesesiosesesssenssesseens Salifa indica
2. EYES tWO PAITS.....cccouuiiiieriiiriiiiiinnetiiitteieinetteesssssesstssenessssssssnsassnnsssssessssssssssstssssannnanness sonas 3
Eyes three Pairs.......c.coveceiviecnicinnnincnnicnninsntionssscssiesscnscnsssssessonseses Alboglossiphonia weberi
3. Head somewhat dilated, eyesonannuli4 and 5......................ccunue..... Batracobdelloides reticulata

Head dilated and distinct from body, eyes on annuli 3 and 4......Hemiclepsis marginata asiatica

SYSTEMATIC LIST

Order : RHYCHOBDELLIDA
Family : GLOSSIPHONIIDAE
Genus : [lboglossiphonia Sawyer



28 Wetland Ecosystem Series 2 : Fauna of Renuka Wetland

1. Alboglossiphonia weberi (Blanchard)
Distribution: India: Widely distributed.
Elsewhere: Pakistan, Nepal, Myanmar, Indonesia.

Remarks: 1t is usually found free living, often attached to submerged objects in lakes, ponds and
streams, and parasitic on aquatic beetles, molluscs and amphibians.

Genus : Batracobdelloides Sawyer
2. Batracobdelloides reticulata (Kaburaki)
Distributions: India: Himachal Pradesh, Jammu and Kashmir, Punjab and Maharashtra.
Remarks: Easily recognised in the field by more or less reticulated pigmentation.
Genus : Hemiclepsis Vejdovsky
3. Hemiclepsis marginata asiatica Moore
Distribution: India: Himachal Pradesh, Jammu and Kashmir.

Remarks: Characterised by presence of a median longitudinal yellow stripe and continuous yellow
transverse bands on dorsal surface.

Order : ARHYNCHOBDELLIDA
Family : SALIFIDAE
Genus : Salifa Sawyer
4. Salifa indica (Kaburaki)
Distribution: India: Himachal Pradesh, Haryana, Jammu and Kashmir, Rajasthan.

Remarks: Recognised in the field by its reddish colour.

REFERENCES
Chandra, M. 1977. A checklist of leeches of Himachal Pradesh. Rec. zool. Surv. India, 73: 189-195.
Chandra, M. 1978. Addition to the leech fauna of Himachal Pradesh, India. Cheetal, 19: 25.

Chandra, M. 1981. Occurrence of Palaearctic leech Hemiclepsis marginata asiatica Moore in Renuka Lake, Himachal
Pradesh. J. Bombay nat. Hist. Soc., 18: 625.

Chandra, M. and Mahajan, K K. 1976. Leeches of Shimla, Himachal Pradesh. Rec. zool. Surv. India, 69: 256-259.
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ARACHNIDA : ARANEAE

BIJAN BISWAS
Zoological Survey of India, Calcutta
INTRODUCTION
The present contribution deals with a small collection of spiders from Renuka wetland. No
comprehensive work is available on the spider fauna of Himachal Pradesh. However, the material was
determined with the keys provided by Tikader and Malhotra (1980), and Tikader (1982).

The author is grateful to the Director, Zoological Survey of India, Calcutta for providing necessary
facilities.

SYSTEMATIC LIST

Family : OXYOPIDAE
Genus : Oxyopes Latreille

1. Oxyopes shweta Tikader
Material examined: 1 ¢ ,26 Sep 1992, J.M. Julka.
Distribution: India: Himachal Pradesh, Sikkim, West Bengal, Meghalaya.

Family : LYCOSIDAE
Genus : Pardosa Koch

2. Pardosa birmanica Simon
Material examined: 2 ¢ 3 ,4 ? 2,23 Sep 1992, R. Paliwal.

Distribution: India: Himachal Pradesh, Punjab, Rajasthan, Uttar Pradesh, Bihar, West Bengal,
Meghalaya, Orissa, Madhya Pradesh, Gujarat, Maharashtra, Andhra Pradesh, Tamil Nadu.

Elsewhere: Myanmar, Pakistan, Java,

Family : ARANEIDAE
Genus : Leucauge White

3. Leucauge decorata (Blackwall)

Material examined: 2 2 2,29 Sep 1992, J.M. Julka.
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Distribution: India: Himachal Pradesh, Uttar Pradesh, Bihar, West Bengal, Sikkim, Assam,
Meghalaya, Orissa, Gujarat, Maharashtra, Kerala, Tamil Nadu, Pondichery.

Elsewhere: Pakistan, Sri Lanka, Myanmar.
Genus : Nephila Leach
4. Nephila maculata (Fabricius)
Material examined: 4 ? 2,28, 29 Sep 1992, J.M. Julka.

Distribution: India: Himachal Pradesh, Uttar Pradesh, West Bengal, Sikkim, Assam, Meghalaya,
Madhya Pradesh, Gujarat, Maharashtra, Karnataka, Tamil Nadu, Kerala, Andaman and Nicobar Islands.

Elsewhere: Myanmar, Sri Lanka, China, Malaysia, Japan, New Guinea, Austrilid.

Family : GNAPHOSIDAE
Genus : Geodrassus Chamberlin

5. Geodrassus sirmourensis Tikader and Gajbe

Material examined: 2 ? ? , Renuka Lake (type locality). S Apr 1974, Arun Kumar, Reg. No/ 4999-
5001/8 (ZS], Calcutta).

Distribution: India: Himachal Pradesh.

REFERENCES

Tikader, B.K. 1982. Fauna of India, Spiders: Araneae (Families: Araneidae and Ghaphosidae), 536 pp. Zoological
Survey of India, Calcutta.

Tikader, B.K. and Malhotra, M.S. 1980. Fauna of India, Spiders: Araneae (Families: Thomisidae and Lycosidae),
446 pp. Zoological Survey of India, Calcutta.
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CRUSTACEA : ZOOPLANKTON

K. VENKATARAMAN
Southern Regional Station,
Zoological Survey of India, Madras

INTRODUCTION

The crustacean zooplankton of freshwater derives its members mainly from Cladocera, Copepoda
and a few species of Ostracoda. They play an important role in the trophic dynamics of wetland ecosystems
by converting a part of the bound energy from primary products into its body substance. Further, their
economic value as fish food is well-known (Alikunhi, 1952; Ivleva, 1973; Venkataramar, 1983). Some of
the algae, detritus, dead and decomposed organic matter and a few species of bacteria form the major
food for these animals. )

The order Cladocera has fascinated man for centuries because of its dominance in the freshwater
ecosystem, ease in culturing them, their short life span, lack of free eggs or larval stages and their genetic
homogenity (Slobodkin, 1954). It consists of 10 well defined families containing an estimated about 400
species in the world (Frey, 1967). So far, 95 species of Cladocera have been recorded in India. For
identification of Indian Cladocera and necessary references, Michael and Sharma (1988) may be consulted.

The copepods are a tremendous group of 10,000 or more species. Most are found in the sea, but
some inhabit freshwaters belonging to three main groups: Harpacticoidea, Cyclopoida and Calanoida. The
Copepoda brought the typical nauplius larva of the marine crustaceans to freshwaters. In India, about 6
species of Harpacticoidea, 18 species of Calanoida and 12 species of Cyclopoida have been described so
far. For identification of common freshwater copepods, Michael (1973) is of great help.

Freshwater ostracodes are common in India. Most species are benthonic, some occur among
aquatic vegetation and algal mats, and only a few are planktonic. The role of freshwater ostracodes in an
aquatic ecosystem is well established. They form an important component in the food of aquatic macro-
organisms, serve as ecological indicators, act as secondary hosts for a number of fish parasites and are
found to.be epizoic or parasitic in the gills of various species of freshwater cray fishes. Arora (1931)as a
part of a study on the entomostracan fauna of Lahore described ten species of freshwater ostracodes.
Hartman (1964) in his extensive work on ‘Asiatische ostracoden’ dealt with 25 species. An eloborate
study on the Indian Ostracoda (61 species) with all relevant literature can be found in Victor and Fernando
(1979).

This report on crustacean zooplankton of Renuka lake was made on the collections sent to me by
Dr. J.M.Julka during one of his surveys in 1994. I record my thanks for the same. Thanks are also due fo
the Director, Zoological Survey of India, Calcutta for the facilities provided to carry out the study.
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KEY TO THE IDENTIFICATION OF CRUSTACEAN ZOOPLANKTONS OF
RENUKA WETLAND

Body and legs covered with SOft VAIVeS........ccoivuirniiienenerrnenrrcreneescssnnsncseessessnnsncsssssossncnseneas 2
Body and legs not COVEred ...........ccovininirninrennsesresncseneeresesnsnsenssnsens Mesocyclops leuckarti
Body and legs covered with soft VAIVES ........ccoieiieniveiuiiinniiiinicnicsessssssessssssssessesssanns 3
Body and legs covered with thick Shells ..........ccoooiniinernininireiccinsnccnsescssesnnsssssesassene 10
Dorsal ramus of antenna 3 segmented, ventral ramus four segmented......... cesessassacesenill
Dorsal and ventral ramii of antenna 3 segmented.............ccccceervevervurcrrccrcrneceesanennes 7
Antennules short and immobile...... ceesssseeesesssnnnasessrnsesesesssssnnnnsanassessess vevsereeeeesesssnne 5
Antennules long and mobile...........ccccuuu.e. . crersesssssssstsasstsnsensnssssesasnasass 6
Body size less than one mm...........ccccoceueverisecrressrneresensonsannene .. Ceriodaphina cornuta
Body size more than one MM.........ccccccivenicnrirenesassnencniacsssssesassssansasossasse Simocephalus vetulus
Antennules located on ventral side of head........... vensersnsnrensess .Moinodaphnia macleayi
Antennules located on anterior side of head............cccceeeveeruivrnrencsienneenene .Macrothrix spinosa
Head shield with one main head pore with small lateral pores..............cccooeverencnrcnrvineccruenenencs 8
Head shield with three main head pores.............. cesessssssesssssneses ....Alona pulchella
Valves with setae on entire posteroventral margin 9

Valves with setae situated on ventral margin in anterior half and on inner side of ventral margin of

POStErior half............cccicveevieireieseeieneeeesnecnnscessenennsesssesaeennnene beeeeernnnenses Chydorus sphearicus
ROSIIUM 1ONG.....cuiouirieniriereenineneccsrisaisaeseesssasssenssasansassassssnesasasssssasssassssssesns LPleurouxus similis
ROSEIUM ShOIt........ucuiniiiicrtrnctc it stsssassssesesens Dunhevedia crassa
Shell punctate and €lONGate. ...........ccccueererrerereeererrereeresreesressessesessssessessesaossssssssessssassessessass 111
Shell tumid, broader than IONE..............cceeveueeereererercssrererereseessesssracsssrsssesns Cypris subglobosa
Terminal claw of the second thoracic leg denticulate.......... Stenocypris hislopi

Terminal claw of the second thoracic leg with terminal denticles.............c.c.cev.e.... Stenocypris sp.
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SYSTEMATIC LIST

Order : CLADOCERA
Family : DAPHNIIDAE
Genus : Ceriodaphnia Dana

1. Ceriodapahnia cornuta Sars
(Fig. 1)

Material examined: 10 ex, 10 Jul 1994, J M. Julka.

Distribution: India: West Bengal, Bihar, Kerala, Rajasthan, Meghalaya, Tripura and Andaman and
Nicobar Islands.

Elsewhere: Cosmopolitan.

Remarks: Widely distributed in India and Southeast Asia.
Genus : Simocephalus Schoedler

2. Simocephalus vetulus (Mueller)
(Fig.2)

Material examined: 3 ex, 10 Jul 1994, J M. Julka.

Distribution: India: Punjab, Kashmir, Rajasthan, Bihar, West Bengal, Tamil Nadu, Tripura, Andaman
and Nicobar Islands.

Elsewhere: Cosmopolitan Remarks: This species includes S. vetuloides Sars and S. elizabethae
(King) after the works of Michael and Sharma (1988).

Family : MOINIDAE
Genus : Moinodaphnia Herrick

3. Moinodaphnia macleayi (King)
(Fig. 3)

Material examined: 6 ex, 10 Jul 1994, J M. Julka.
Distribution: India: Tamil Nadu, Rajasthan, West Bengal, Tripura, Andaman and Nicobar Islands.
Elsewhere: Tropicopolitan.

Family : MACROTHRICIDAE
Genus : Macrothrix Baird

4. Macrothrix spinosa (King)
(Fig. 4)

Material examined: 3 ex, 10 Jul 1994, J.M. Julka.
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Distribution: India: Rajasthan, Tamil Nadu, West Bengal, Tripura, Andaman and Nicobar Islands.

Elsewhere: Cosmopolitan.

Family : CHYDORIDAE
Subfamily : CHYDORINAE
Genus : Chydorus Leach

5. Chydorus sphearicus (Mueller)
(Fig.5)

Material examined: 12 ex, 10 Jul 1994, J.M. Julka.

Distribution: India: Kashmir, Rajasthan, West Bengal, Meghalaya, Tripura, Tamil Nadu, Andaman
and Nicobar Islands.

Elsewhere: Cosmopolitan.
Genus : Pleuroxus Baird

6. Pleuroxus similis Parva
(Fig.6)

Material examined: 3 ex, 10 Jul 1994, J M. Julka.
Distribution: India: Kashmir, Rajasthan, West Bengal, Tripura, Andaman and Nicobar Islands.
Elsewhere: Australia, Malaysia, Sri Lanka, South America.

Genus : Dunhevedia King

1. Dunhevedia crassa King
(Fig. 7)

Material examined: 2 ex, 10 Jul 1994, J.M. Julka.

Distribution: India: Rajasthan, Gujarat, West Bengal, Tamil Nadu, Andaman and Nicobar Islands.

Elsewhere: Holarctic, Ethiopian, Indo-Malayan and Australian regions. Also southern part of European
USSR.

Subfamily : ALONINAE
Genus : Alona Baird

8. Alona pulchella King
(Fig. 8)

Material examined: 4 ex, 10 Jul 1994, J. M. Julka.
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Figs. 1 - 11. Crustacean zoolplanktons of Renuka Lake; 1. C. cornuta; 2. S. vetulus, 3. M. macleayi,
4. M. spinosa;, 5. C. sphearicus; 6. P. similis; 7. D. crassa; 8. A. pulchella; 9. C. subglobosa; 10. S.
hislopi; 11. M. leuckarti.
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Distribution: India: Rajasthan, Gujarat, West Bengal, Tripura, Andaman and Nicobar Islands.

Elsewhere: Cosmopolitan.

Subclass : OSTRACODA
Order : POPOCOPIDA
Family : CYPRIDIDAE
Genus : Cypris Mueller

9. Cypris subglobosa Sowerby
(Fig. 9)

Material examined: 3 ex, 10 Jul 1994, J.M. Julka.
Distribution: India: Maharashtra, Madhya Pradesh, Andhra Pradesh, Tamil Nadu, Kerala.
Remarks: C. subglobosa was first described by Baird (1859) from Nagpur, India. He opined that

this species was conspecific with a fossil ostracod collected by J.G. Malcomson from Sichel Hills, India
and described by Sowerby (1840) as C. subglobosa.

Subfamily : STENOCYPRINAE
Genus : Stenocypris Sars

10. Stenocypris sp.

Material examined: 2 ex, 10 Jul 1994, J M. Julka.

Remarks: The examples of the genus Stenocypris in present study could not be identified up to
species level due to mutilated specimens.

11. Stenocypris hislopi Ferguson
(Fig. 10)

Material examined: 3 ex, 10 Jul 1994, J. M. Julka.
Distribution: India: Maharashtra, Andhra Pradesh, Tamil Nadu.
Subclass : COPEPODA
Family : CYCLOPOIDIDAE
Genus : Mesocyclops Sars

12. Mesocyclops leuckarti Claus
(Fig. 11)

Material examined: India: Rajasthan, West Bengal, Tripura, Tamil Nadu, Andaman and Nicobar
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Islands.
Elsewhere: Malaysia, Sri Lanka, Africa and South America.

Remarks: Cosmopolitan and eurytopic species.

REFERENCES
Alikunhi, K.H. 1952. On the food of young carp fry. J. 200). Soc. India, 4: 717-84.

Arora, G.L. 1931. Fauna of Lahore. 2. Entomostraca (Waterfleas) of Lahore. Bull. Dept. Zool. Punjab Univ. Lahore,
1:62-100.

Frey, D.G. 1967. Phylogenetic relationships in the family Chydoridae (Cladocera). Mar. Biol. Assoc. India., Proc.
Symposium on Crustacea, Part I: 29-37.

Hartman, G. 1964. Asiatische Ostracaden. Systeratische and Zoogeographische Untersuchungen. Internationale
Revue der gesamten Hydrobiologie, Systematische Beihefte, 3: 155 pp.

Ivieva, LV. 1973. Mass cultivation of invertebrates, Biology and methods, 183 pp. Israel Prog. for Sci. Trans.,
Jerusalam.

Michael, R.G. 1973. A guide to the study of freshwater organisms. Jour. Madurai Univ., Suppl. I 185 pp.

Michael, R.G. and Sharma, B K. 1988. Fauna of India and adjacent countries, Indian Cladocera (Crustacea :
Branchipoda: Cladocera), 262 pp. Zoological Survey of India, Calcutta.

Slobodkin, L.B. 1954. Population dynamics in Daphnia obtusa Kurz. Ecol. Monogr., 24: 69-88.

Venkataraman, K. 1983. Taxonomy and ecology of Cladocera of Southern Tamil Nadu, 180 pp. Ph.D. thesis, Madurai
Kamaraj University, Madurai.

Victor, R.G. and Femando, C.H. 1979. The freshwater Ostracoda (Crustacea : Ostracoda) of India. Rec. zool. Surv.
India, 74 (2): 147-242.






Zool. Surv. India
Wetland Ecosystem Series 2 : Fauna of Renuka Wetland : 39, 2000

CRUSTACEA : DECAPODA

H.C. GHOSH
Zoological Survey of India,
27-Jawaharlal Nehru Road, Calcutta-700 016

INTRODUCTION

The Decapoda is the largest order of Crustacea. It comprises prawns and crabs, ranging in size
from tiny pelagic shrimp to large rubber crab (king crab). They play an important role in an aquatic
ecosystem by recycling dead organic matter. It is quite true that next to fish, prawns and crabs form major
source of quality protein to man. Macrobrachium rosenbergii, Paratelphusa (Barytelphusa)

Jacquemontii, Paratelphusa (Paratelphusa) spinigera and Paratelphusa (Oziotelphusa) hydrodromus
are particularly known for their food value.

The present paper deals with a small collection of crabs, collected from the Renuka wetland in
Himachal Pradesh. Important works on the diversity of Indian fresh water crabs ar= those of Alcock
(1909, 1910) and Bott (1970).

SYSTEMATIC LIST

Family : POTAMONIDAE
Genus : Potamon Savigny

1. Potamon koollooense Rathbun
Material examined: 1 ex, 27 Sep 1992, R. Paliwal.

Distribution: India: Shimla, Dharamshala, Chamba, Ramnee Garhwal, Bhim Tal, Kumaon (4000-
5000 ft.), Naini Tal, R. Rixer.

Elsewhere: Nepal (Tarai), Afghanistan.

REFERENCES
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EPHEMEROPTERA

V. D. SRIVASTAVA
Zoological Survey of India, Calcutta-700053

INTRODUCTION

Ephemeropterans constitute an integral part of fresh water ecosystems of both lotic and lentic
nature. The mayflies are amphibiotic and essentially need both aquatic and terrestrial media to complete
their life cycles. Aquatic phase comprises of egg and various stages of developing larvae, while terrestrial
phase comprises of extremely short-lived subimago. These insects are quite significant in the food chain
in aquatic ecosystem. They are also good bioindicators of water quality (Srivastava, 1986).

Indian mayflies comprise of 94 species and 36 genera under 12 families as compared to 2146
species, 213 genera and 20 families in the world. In Himachal Pradesh, about 20 species of mayflies have
so far been reported (Hubbard and Peters, 1978; Srivastva, 1983a, 1983b).

Author is thankful to Dr. A.K. Ghosh, Director, Zoological Survey of India, Calcutta for the present
assignment and necessary facilities. Thanks are also due to Dr. R.K. Varshney, Addl. Director; Dr. S K.
Tandon and Dr.J.K. Jonathan, Joint Directors, Entomology Division, ZSI, Calcutta for encouragement
and also to Dr. J.M. Julka, Joint Director, HAZFS, ZSI, Solan coordinator of the present document on
Renuka wetland for its incorporation.

KEY TO THE IDENTIFICATION OF EPHEMEROPTERA OF RENUKA WETLAND

1.  Veins M and Cul strongly divergent at base, with M2 bent towards Cu basally. Outer fork of RS in
hind wing wanting; hind tarsi 4-JOINted.............ccuuurrreerrvenernerrniesnnncnrencrcsmaieeeesesnsisssescsneses 2

Veins M and Cul little divergent at base and fork M more nearly symmetrical; outer fork of RS in
hind wing present or absent; hind tarsi 4- or 5-jointed..............cocoervurvernircreneineinsnsneecncrnencansee 3

2. Costal and subcostal area of fore wing very prominently dark
DIOWIL.......ueiieietecrerectrereeseeae s ssceseesase st et s s et s ssssssanesbesnsssssssesesone Ephemera (E.) remensa

Costal and subcostal area of fore wing not prominently dark brown but
PALE.....ceeieceecet ettt e e sb e e abt s b s asa s ss b st ssnentesbbeses Ephemera (E.) consors

3.  Hind wing absent; outer fork of RS of fore wing very deep; eyes of male not turbinate
.......................................................................................................................... Caenis picea

Hind wing present or absent; outer fork of RS of fore wing normal, and posterior branch of M
detached Dasally................ccevieiiinunininiecrntissnieneessteessnessssessessassessssssssssassansssassessansssanssnses 4
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4.

5.
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Posterior margin of head eMAarginate........c...ccoceicieiruennirrenreniiereesteascsssensassssesssessssssssesnesessnens 5
Posterior margin of head not emarginate.........c.cccceeeveererreerrnrcrecercranens Procloeon bimaculatum

Wings hyaline with no specific pigmentation, costal and subcostal space clear with somewhat faint
PIBMENALION......ccvviiiniiietetece e cereteeerertener e aeaees Cloeon kimminsi

Wings not hyaline, vitreous with bistre brown costal and subcostal space including basal humeral

CTOSS VEIMS...0ecueiiieieiereenteesseerestestasseessessensssessssssasssestessessessasssssssessesssasnes Cloeon marginale
SYSTEMATIC LIST
Family : EPHEMERIDAE
Genus : Ephemera Linnaeus
Subgenus : Ephemera Linnaeus

1. Ephemera (E.) consors Eaton
Material examined: 1 ¢, 23 Sep 1992, J.M. Julka.

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

2. Ephemera (E.) remensa Eaton

Materia{ examined: 1 2,23 Sep 1992, J.M. Julka; 1 2,25 Sep 1992, J.M. Julka; 1 &, 29 Sep

1992, R. Paliwal.

Distribution: India: Himachal Pradesh, Uttar Pradesh.

Family : CAENIDAE

Genus : Caenis Stephens

3. Caenis picea Kimmins

Material examined: 10 2 9, 26 Sep 1992, J.M. Julka.
Distribution: India: Himachal Pradesh, West Bengal.

Family : BAETIDAE

Genus : Cloeon Leach

4. Cloeon kimminsi Hubbard

Material examined: 10 3 3,3 ¢ 9,23 Sep 1992, J.M. Julka; 1 &,13 2 2,25 Sep 1992, J.M. Julka;

44 ¢ ¢, 29 Sep 1992, R. Paliwal; 374 ¢, 30 Sep 1992, J.M. Julka; 25 & &, 2 Oct 1992, R. Paliwal.
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Distribution: India: Himachal Pradesh, West Bengal, Western Ghats.

Elsewhere: Malaysia.

5. Cloeon marginale (Hagen)

Material examined: 60 & &,23 Sep 1992, J.M. Julka; 21 & 4, 24 Sep 1992, J.M. Juika; 2 ¢ 4,28
Sep 1992, J.M. Julka; 30 ¢ 4, 1 Oct 1992, M.S. Verma; 8 ¢ 4,3 29,2 Oct 1992, M.S. Verma.

Distribution: India: Himachal Pradesh, West Bengal, Maharashtra.

Elsewhere: Bangladesh, Sri Lanka, Simalur, Java, Sumatra, the Philippines, Taiwan, Tonkin, China.

Genus : Procloeon Bengtsson
6. Procloeon bimaculatum (Eaton)

Maiterial examined: 10 ¢ 3,5 2 2,29 Sep 1992, J.M. Julka, 20 ¢ d, 10 ¢ ¢, R. Paliwal, 10 ¢ &,
20 2 2,J.M. Julka, 11 2?2, R. Paliwal; 1 2,23 Sep 1992, J. M. Julka.

Distribution: India: Himachal Pradesh, West Bengal.

Elsewhere: Sri Lanka, Myanmar, Tonkin, Java, Sumatra, Thailand, China, the Philippines, Bangladesh:.
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ODONATA (ADULTS)

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

INTRODUCTION

The Renuka lake provides an excellent breeding habitat for dragonflies. Kumar and Juneja (1976)

listed 31 species of dragonflies from the lake and its vicinity. Further, Kumar (1978) made detailed field
notes on the Odonata around this lake.

The present communication is based on the fresh material of odonates received from the High
Altitude Zoology Field Station at Solan, and author’s earlier studies on these insects from the area.The
author is grateful to the Director, Zoological Survey of India, Calcutta, for having alotted the study of
above group to him. Thanks are due to the Officer-in-charge, Zoological Survey of India, Solan, for
having placed the specimens from the Renuka at his disposal.

LIST OF ODONATA OF RENUKA WETLAND

Suborder : ZYGOPTERA

Family : PLATYCNEMIDIDAE
1. Copera annulata (Selys)

2. Copera marginipes (Ramb.)
3. Copera vittata (Selys)

Family : CALICNEMIDIDAE

4. Calicnemia eximia (Selys)

5. Ceriagrion cerinorubellum (Brauer)
6. Ceriagrion coromandelianum (Fabr.)
7. Ceriagrion fallax Ris '

8. Pseudagrion decorum (Ramb.)

9. Pseudagrion rubriceps Selys
10.Coenagrion dyeri Fraser

11. Ischnura delicata (Hagen)

12. Ischnura forcipata Morton

13. Ischnura senegalensis (Ramb.)

14. Agriocnemis pygmeae (Ramb.)
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Family : SYNLESTIDAE

15. Megalestes major Selys

16. Rhinocypha quadrimaculata quadrimaculata (Selys)
17. Libellago lineata lineata (Burm.)

Family : EPALLAGIDAE
18. Bayadera indica (Selys)

Family : CALOPTERYGIDAE
19. Neurobasis chinensis chinensis (Linn.)

Suborder : ANISOPTERA

Family : GOMPHIDAE
20. Ictinogomphus rapax (Ramb.)
21. Nepogomphus modestus (Selys)

Family : AESHNIDAE
22. Anax gutigtus (Burmeister)

Family : LIBELLULIDAE

23. Orthetrum brunneum brunneum (Fons.)

24. Orthetrum chrysostigma luzonicum (Brauer)
25. Orthetrum glaucum (Brauer)

26. Orthetrum pruinosum neglectum (Ramb.)
27. Orthetrum sabina sabina (Drury)

28. Orthetrum triangulare triangulare (Selys)
29. Brachythemis contaminata {Fabr.)

30. Crocothemis servilia servilia (Drury)

31. Diplacodes nebulosa (Fabr.)

32. Neurothemis fulvia (Drury)

33. Neurothemis tullia tullia (Drury)

34. Trithemis aurora aurora (Burm.)

35. Trithemis festiva (Ramb.)

36. Trithemis pallidinervis (Kiroy)

37. Acisoma panarpoides panarpoides (Ramb.)

KEY TO THE IDENTIFICATION OF IMAGOS

Wings never petiolate; discoidal cell subdivided into a triangle plus supratriangle in fore and hind

WINES. oooieiiiieiierintiitietestesreseeresseessessesseeseessessessesaessecsssssssssssensensessessorassnassasass (Anisoptera) 20
Wings petiolate; subpetiolate or non-petiolate; discoidal cell in both wings simple, entire or traversed
DY NETVUIES .....oiviiiiiieieciiteececctteee e tesse st ese e sesbe e e e s esesasssessssessssensosesasasnnes (Zygoptera) 2
Only 2 antenodal NETVULES...........ccccccveviiieniieiiceetcrereeeseecseressessessasssessesesstessssessesssessessensens 3

Never less than 5 antENOALS..........cccccveeueereieceeeeeceeesereeseeeesssessestessesseesssssessersessesssessssesssenses 17
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3.

10.

1L

12.

Veins I Riii and Riv+v begining nearer to nodus than to arculus; genital hamules of male
QUAAFALE.........oeeiieereieeeeenttear et et teerbee st e stt e are s sbnaeestaeeenaneesaseaessaessteesenneeasntesanansstesnses 4

Veins 1 Riii and Riv+v begining nearer to arculus than to nodus; genital hamules of male
elongate..........ouviiiniiiiitini e Megalestes major

Discoidal cell elongate, anterior and posterior sides subequal, apex rather obtuse; vein MA and
IRiii unning straight for greater part of their length, only zigzagged apically ornot atall.............. 5

Discoidal cell sho:"t, anterior side considerably shorter than posterior; vein MA and IRiii markedly

zigzagged for greater part of their length...........cococivoivniininenieiiecicre e 8
Costal side of discoidal cell in fore wing one fifth or shorter than posterior side
................................................................................................................... Calicnemia eximia
Costal side and posterior side of discoidal cell equal or nearly so.............c.ccocvervenrnncvrnricrrcsciscnccnes 6
Hind tibiae white, widely dilated.............cccovmmninuniinniinniriicineecernen Caopera annulata
Hind tibiae yellow, reddish or brownish, not dilated or moderatly dilated ..............cccovvurirnnennnns 7

Superior and appendages only 1/4 length of inferior; female with posterior lobe of prothorax without
SPIMES ....eeenriiiiirteeiineeeesarsessteeste s s rete e esenesesa st e ss s e asesra s e b e b e saan e r s e eaaseen Copera marginipes

Superior and appendages at least 1/2 length of inferior, posterior lobe of prothorax of female with

a pair of divergent slender forwardly directed spines......... ccccceeeveenererrivcnrnenncncnnes Copera vittata
Arc situated at level of distal antenodal nervures.............cooieeiiccerininiinnci 9
Arc situated distal to level of distal anteriodal nervures........................... Agriocnemis pygmeae
Anal bridges (ab) arising from hind border of wing at a point, the latter joining ac...................... 13
Anal bridge (ab) arising from kind border of wing more or less proximal to the point, where ac meet
L SO U OSSOSO P O TR OROUPRRRRTRROTRUI 10
Pterostigma differing in shape and size in fore and hind wings of male............ccocooeiiiiii 11
Pterostigma of same colour and shape in fore and hind wings of male................ Coenagrion dyeri
Abdominal segments 3 to 6 Citron YelloW.........cccceveeervurreeiievniniecteeerecreveeans Ischnura aurora
Abdominal segments 3 10 6 black.........ccceuerimienninie e e 12
Segment 10 with blue spot on dorsum..........cccocccveveeiininenenccireneiceesneenns Ischnura forcipata

Segment 10 without blue spot........ccccoorvverveiciienniieeeeeeee, Ischnura senegalensis
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22,
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A prominent ridge on frons, no post ocular coloured spots on head; head and thorax of uniform
colour without any dark marking.............ccociviiniiiniiiiiinii e e 15

No ridge on frons, post-ocular coloured spots always present on head; head and thorax not of

UNGEOTIM COIOUT.c..vveitreriieeieenrcorreceeseesetesseeseesesssenentesrtesstosatesssasssssesassosassssesseesassssmmssansasnnssssssssns 14
Face, frons and vertex bright reddish orange or dark ochreous..................... Pseudagrion rubriceps
Face, frons, vertex and occiput blue or green............ cocceeecvvvincnrinnninniaenns Pseudagrion decorum
Abdomen bright red at base DT S Y. RO Cericgrion cerinorubelleum
Adbomen CItron YELlOW........ccocierrnensinicisicsenscssneressiennensostsensosessnsiassane T PP, SIS 16
Abdomen with black markings on end segments.............ccccceevervrirerccrncereneacn. Ceriagrion fallax
Abdomen without black markings on end segments...............c...... Ceriagrion coromandelianum

Primary antenodals easily identified from secondaries; base of d'iscﬁidal cell connected to radius by
ATCUIUS. .. et cecieeecccicccreereestesessecrnessnsnesssesnenssssenaasanrensessarasssssnsssssssssnnansan ereerereeaeeasannes 18

Primary antenodels indistinguishable from secondaries; base of discoidal cell not connected to
TAAIUS DY AFCUIUS.....coeeeieiieiectietttc ettt ettt st e s st sss s s nsesessassnesssesansnsten 19

Sectors of arc separated at origin; pterostigma present in forewings of both sexes
................................................................................................... Rhinocypha q. quadrimaculata

Sectors of arc arising from a common point, forewing of male without a pterostigma
.................................................................................................................... Libellago lineata

-----

Discoidal cells approximately of same size and shape in fore and hind wmgs, situated equally
distant from arc; two robust primary antenodals present.............cceeeeeususeecenieinseseneeresenscrerennenes 2i

Discoidal cells differing in size and shape in fore and hind wings, that of fore wing situated far distal

of arc; robust primary antenodals abSent..............ccccvurrrrerrerererrerrrennreseensrennsnssesessssssssesesessens 23
Eyes broadly confluent above; ovipositer present............ccceeveeveverererieresnnerenenn. Anax guattatus
Eyes separated; ovipoSiter abSent...........cccceoiiriivierecicnieniieeinenteeeteseseeerennessaessnessessesnenens 22
Abdomen 27-29mm; hind wing 23-25mm............cccceeremrirernrererensennrnsnns Nepogomphus modestus

Abdomen (with appendages) 52mm; hind wing 40mm...........c.c..c.cvvreunecen. Ictinogomphus rapax
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23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Distal antenodal nervure in forewinlg COMPLELE......oiiiiiiiicie ettt 24
Distal antenodal nervure in forewing incomplete...............covviveeivivieieceeseeeeeeeeeeeeee et eee e 30
Only 6 antenodal nervures in forewing.........ccccocvveevenreneivceereenenenne. Acisoma p. panorpoides
At least 12 antenodal nervures in fOreWING........cococueveuiiviiiiiieeiere ettt ee e eenaees 25
Males violaceous-red........c.oouviriiuieriimecneccnnereenieree e Orthetrum pruinosum neglectum
Males brown or black with yellow marking, often pruinosed..........cccceuveveverirereecreeeerinennnne. 26
-Abdomen enormously swollen at base and then abruptly slimmed and compressed laterally to the

end; abdomen and thorax not pruinosed............cceccverveverererrerenerecsenns Orthetrum sabina sabina

Abdomen variable but never very slim nor comptessed laterally mostly with pruinosed abdomen

ANA hOTAX ..ottt et et e st e oo st aa s sn e e tessassvessaaennaesasasssasesseens 27
Base of hind wing with a large black triangular marking ....................... Orthetrum t. triangulare
Base of hind wing without a black triangular marking.............cceceeeiermvinennencnnenesncnenenen 28

Cuii in hind-wing arising from distal side of discoidal cell well away from its posterior angle

.......................................................................... weverveenneneee.Orthetrum chrysostigma luzonicum
Cuii in hind-wing arising from posterior angle of discoidal cell.........coevurrerrerrrrreernraecccrriennnns 29
Membrane black.........ccocceveeiiiiinieiniiieeeceeietecec et et Orthetrum glaucum
Membrane pure wWhite........ccceereenviinnrieniereneeereecenrnnreeeenen Orthetrum brunneum brunneum
Lobe of prothorax large and fringed with long hairs .......ccccoccencinncnnnnceee. Diplacodes nebulosa
Lobe of prothorax small and usually naked............cccccocoueencninueninenscnrncierrnnccenneccer e 31
Discoidal field with borders converging strongly at wing margin..........c.cccoveeuveveveervcnecsnennenenne. 32
Discoidal field with borders parallel or widely divergent at wing margin............ccocvererierineccnes 34
Legs very large and spidery; ptersotigma bicoloured .............ccccccocuvuueenee. Trithemis pallidinervis
Legs of ordinary length; pterostigma unicoloured............cccccooevnivnicomnnnnncncieniennicniinene 33
Thorax and abdomen violaceous black; neuration black............ccccccevevenrinunnenee. Trithemis festiva

Thorax and abdomen violaceous crimson; neuration Crimson.............co.ee... Trithemis aurora aurora
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34.  Wings coloured amber yellow at base or more broadly dark reddish brown..............c..cuucuuue.... 35
Wings usually unicloured, red or oChreous SPecies.........oo.ccveveeeerrsireeniinenesneseennerenesansseaseenns 36

35. Base of wings of male broadly black; basal area of wings edged outwardly with an opalescent
WHIte Dand......ccooviiirieieececce et satessasnseae st s snesnnes Neurothemis tullia tullia

Wings dark reddish brown from base to about middle of pterostigma; apex of wings also narrowly

opaque brown to partly enclose a clear window in each wing ......................... Neurothemis fulvia
36. 972 to 10'/2 antenodal nervure in fore Wing........cccceevivveenrireeneerensnenssaess Crocothemis s. servilia
6'/2 to 7'/2 antenodel nervure in fore Wing........cccoeveeuecneenne erasnnens Brachythemis contaminata

FIELD ECOLOGY

It has been clearly demonstrated that the size and shape of a water body is of great importance in
habitat selection of Odonata (Kumar, 1973; 1978; 1985). He has dealt with well marked parochialism in a
large number of tropical dragonflies which are confined either to streams, lakes, reservoirs or ephemeral
monsoon ponds. The field observations on their distributional pattern around the Renuka Lake (alt. 660m)
show a close resemblance with the general pattern elsewhere in western Himalaya. For detailed study,
the distribution pattern of odonate species can be broadly classified into three groups (Kumar, 1978): (1)
along stream, (2) at perennial ponds with open bank, and (3) along lake shore.

Species near stream:

i) Both banks with vegetation: The stretch A of the hill stream (Fig. 1, stretch A & C) which is about
1.5 m in width and approximately 50 cm in depth has pebbled sandy bed. Both sides of the stream are
shaded by bushes. Not many species of dragonflies are present in this stretch. However, the most common
one is Neurobasis chinensis chinensis (Linn.), which generally flutters over open water surface or
perches on overhanging vegetation. Other species occurring here are Bayadera indica (Selys),
Nepogomphus modestus (Selys) and Trithemis festiva (Ramb.).

The link stream between Parashuram Tal and Renuka Lake (Stretch C) is almost like stretch A,
except that it is a deep channel with scarce vegetation. The common species in this stretch are Neurobasis
chinensis (Linn.) and Rhinocypha quadrimaculata quadrimaculata Selys. At the confluence of the
stream and the lake, Pseudagrion decorum (Ramb.) and Coenagrion dyeri Fraser are most commonly
observed fluttering just over water surface. A few imagos of Trithemis festiva (Ramb.) can also be
found in surrounding areas.
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