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COMPUTERISED DATA ON NATIONAL ZOOLOGICAL COLLECTION

The National Zoological Collections comprising nearly 15,000 types are housed in the Zoological
Survey of India, Calcutta and are properly maintained. All these specimens have Registration
numbers and are readily available for study as and when required. Data pertaining to locality, date
of collection, name of collector, sex, up to date valid species name, name of the host (for parasite)
etc., of each type of collection have already been computerised. The computerised data are stored
in the computer centre of Zoological Survey of India. Scientists/Naturalists interested for any
information on type species present in Zoological Survey of India may contact the Director,
Zoological Survey of India, ‘M’ Block, New Alipore, Kolkata-700 053.

Dr. J. R. B. ALFRED
Director
Zoological Survey of India



AN APPEAL

In order to enrich the “National Zoological Collection” (NZC) and to up date information on
the occurrence and distribution of animal species in India Scientists/Naturalists and researchers
working on animal taxonomy/systematics are requested to deposit their identified specimens to
the Zoological Survey of India at the following address :

Officer in Charge, Identification and Advisory Section,
Zoological Survey of India, 2nd M. S. O. Building, Nizam Palace,
234/4, A. J. C. Bose Road, Kolkata-700 020.

These specimens will be registered and their data will be computerised. They are further
requested to deposit their type collection positively of ZSI and use the Registration number in
their publication of the new taxon.

Dr. J. R. B. ALFRED
Director
Zoological Survey of India
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MOLLUSCA FAUNA OF ITANAGAR WILDLIFE SANCTUARY,
ARUNACHAL PRADESH

RAMAKRISHNA, S. C. MITRA AND A. K. MUKHERJEE

Zoological Survey of India, Kolkata

INTRODUCTION

The state of Arunachal Pradesh is an important constituent of the ‘Seven Sisters’ of north-east
India, one of the designated rich biodiversity zones in the World. The relative isolation of the
region together with high rainfall, lush-green forests and less vigorous temperature extremities,
makes it an ideal habitat for the land and freshwater mollusca. Approximately one third of the total
Indian fauna is represented here with above 70% endemicity (Ramakrishna & Mitra, 2002). Apart
from its proximity to the Himalaya, surroundings of Arunachal Pradesh (being bordered by Bhutan,
China and Myanmar on three sides) add to its Zoogeographical significance. Though a consolidated
report on the mollusca as a whole is still not available, the rich malacofauna of the state has been
thoroughly explored and worked out from time to time. Over 100 new species and genera have
been described. Important works are from Dey et al., 1985, Ghosh, 1913, Godwin-Austen, 1876,
1876a; 1914-1918; Gude, 1915; and Preston, 1915.

The present report is based on material collected from Itanagar Wildlife Sanctuary area by the
Itanagar Field Station of Zoological Survey of India during 1986-1996.

The classification followed here is that of Vaught, 1989.

SYSTEMATIC ACCOUNT

Freshwater Mollusca
Key to the families

L. S UNIVAIVE ooveeeeeeeeieeeeeeeeeeeeteeeeeemnesesessensessasesessssssessssssesssnsesssannsesssnnnesnsssnssssssssensssssnennsenns 2
—— ShEll WIth tWO VAIVES ..ccvvneieiiieeeeeieeeeeeeereerteeeretrieresrssssessesssessessnsesssmsesesssnesseennsens PISIDIIDAE
2. SREIl CIONZALE ......veeeeetierieieeeeeee ettt ettt rs e b s s e e s e e e s e e neennes 3

— Shell depressed .......ccoueeiieeeeeiiniiiiiiiiiiie e PLANORBIDAE
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3. Shell without an operculum. Spire much shorter than body whorl in length, columella

EWISEEA .veeviirieereeereereertseeseesreeste st e b ae et et et e sas e be e sra e ae s e st e b e s s e st s esae e s nenateenne LYMNAEIDAE
— Shell with an operculum, spire equal or longer than body whorl, columella not twisted ....4
4. Shell with circular aperture, operculum with concentric growth-lines .......... VIVIPARIDAE
— Shell with ovate aperture, operculum with spiral growth-lines............cccceevnnee. THIARIDAE

Class GASTROPODA
Order MESOGASTROPODA
Family VIVIPARIDAE
Genus Bellamya Jousseaume, 1886
Bellamya bengalensis f. annandalei (Kobelt)

1909. Paludina bengalensis f. annandalei Kobelt, Nachr. Malak. Ges., 60 : 16.

1989. Bellamya bengalensis f. annandalei : Subba Rao, Handbook, Freshwater Molluscs of India, zool.
Surv. India : p. 46, fig. 57.

Material examined : 12 exs., Tamin, L. Subansiri, Coll. G. Thirumalai; 3 exs., Bolong village,
Dibang valley, 8.4.1993, Coll. P. T. Bhutia.

Diagnosis : Shell thin, rather conical, with dark spiral; bands, whorls 5-6, flat-sided, slowly
increasing, aperture sub-circular, operculum thin.

Distribution : INDIA : Arunachal Pradesh, Andhra Pradesh, Tamil Nadu and West Bengal.

Family THIARIDAE
Key to the genera
— Shell rounded or ovate, body whorl usually longer than spire, whorls up to 5 .... Paludomus
— Shell elongated, body whorl shorter than spire, whorls more than 5 .................cc......... Brotia
Genus Brotia H. & A. Adams, 1866
Sub-genus Antimelania Crosse and Fischer, 1892
Brotia (Antimelania) costula (Refinesque)

1833. Melania costula Rafinesque, Atlantique J., 5 : 166.
1989. Brotia (Antimelania) costula : Subba Rao, Handbook, Freshwater Molluscs of India, zool. Surv. India :
p. 108, figs. 142-194, 197, 198.

Material examined : 2 exs., Pakhui, E. Kameng, 31.3.1995, Coll. P. T. Bhutia; 6 exs., Doimuk,
Papum Pare, 19.11.1996, Coll. G. Thirumalai; 1 ex., Ganga river, 6.4.1998, Coll. P. T. Bhutia.
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Diagnosis : Shell thick, large, elongate turreted with 10-12 whorls; distinctly sculptured with
spiral nodulose ridges and axial ribs, sometimes with spines; aperture ovate, angularly produced
below; columellar margin broad and curved. A highly variable species includes a number of varieties

and subvarieties.

Distribution : INDIA : Arunachal Pradesh, Andhra Pradesh, Assam, Manipur, Meghalaya,
Mizoram and West Bengal. Elsewhere : Indonesia, Malaysia, Myanmar and Thailand.

Genus Paludomus Swainson, 1840

Sub-genus Paludomus s. str.

Paludomus (Paludomus) conica (Gray)

1834. Melania conica Gray, Griffith Cuvier Moll., pl. 14, fig. 5.

1989. Paludomus (Paludomus) conica : Subba Rao, Handbook, Freshwater Molluscs of India, p. 113, figs.
227, 228.

Material examined : 15 exs., River Ganga. Arunachal Pradesh, 14.8.1987. Coll. P. K.
Chakravarty.

Diagnosis : Shell thick and strong, globosely conical, dark brown; whorls 4%2-5 rounded,
body whorl large and twice as long as spire, shell finely sculptured by spiral striae, a few spiral

ridges also present at the sutural region; aperture ovate, columella thickened.

Distribution : INDIA : Widely distributed throughout north-eastern region. Elsewhere :
Bangladesh, Bhutan.

Order BASOMMATOPHORA
Family LYMNAEIDAE
Genus Lymnaea Lamarck, 1799

Sub-genus Pseudosuccinea Baker, 1908

Lymnaea (Pseudosuceinea) acuminata f. typica Lamarck

1822. Limnaea acuminata Lamarck, Hist. Nat. Anim. Sans. Vert., 6(2) : 160.
1989. Lymnaea (Pseudosuccinea) acuminata f. typica : Subba Rao, Handbook, Freshwater Molluscs of India,
zool. Surv. India : p. 127, figs. 258-259.
Material examined : 1 ex., Pakhui, E. Kameng, 31.3.1995, Coll. P. T. Bhutia; 19 exs., Likabali,
W. Siang, 22.11.1997, P. T. Bhutia; 38 exs., Bolong village, Dibang valley, 8.4.1993, Coll. P. T.
Bhutia.
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Diagnosis : Shell large, thin, ovate with an inflated body whorl and a very short and acutely
pointed spire, aperture large, outer lip widely expanded, columella twisted. Shows variation in

general shape.

Distribution : INDIA : Common throughout, abundantly occurs in freshwater bodies with

vegetations. Elsewhere : Bangladesh, Myanmar and Pakistan.

Lymnaea (Pseudosuccinea) luteola f. ovalis Gray

1822. Limnaea luteola f. ovalis Gray, in Sowerby’s Genera Rec. Foss. Shells, 1 : 178, fig. 4.

1989. Lymnaea (Pseudosuccinea) luteola f. ovalis : Subba Rao, Handbook, Freshwater Molluscs of India,
zool. Surv. India . p. 129, figs. 266, 267 & 284.

Material examined : 1 ex., Pakhui, E. Kameng, 31.3.1995, Coll. P. T. Bhutia.

Diagnosis : Shell thin, sub globosely inflated, bodywhorl large and rounded, spire short and
pointed; aperture rather large, outer lip not much expanded, rather straight. Differs from the above
species in the body whorl being more rounded, and the outer lip being rather straight and not

widely convex.

Distribution : INDIA : Common throughout. Elsewhere : Myanmar and Sri Lanka.

Family PLANORBIDAE
Genus Indoplanorbis Annandale & Rao, 1921

Indoplanorbis exustus (Deshayes)

1834. Planorbis exustus Deshayes, in Belanger, voy. Index Orientales, p. 417, pl. 1, figs. 11-13.

1989. Indoplanorbis exustus : Subba Rao, Handbook, Freshwater Molluscs of India, zool. Surv. India :
p. 147, figs. 326-327.

Material examined : 1 ex., Doimuk, Papum Pare, Coll. P. T. Bhutia.

Diagnosis : Shell moderately large, depressedly coiled, with a sunken spire, thick, sinistral,
sutures deeply impressed, aperture ear shaped.

Distribution : INDIA : Very widely distributed throughout the country, abundantly
occurring in all types of freshwater, ponds, ditches, canals, drains; with or without vegetations.
Elsewhere : Bangladesh, Celebes, Indonesia, Malaysia, Myanmar, Pakistan, Thailand and
Vietnam.

Remarks : This species is a known vector snail, serving as intermediate host of a large number
of cattle-infecting parasites.
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Class BIVALVIA

Order VENEROIDA
Family PISIDIIDAE

Genus Sphaerium Scopoli, 1777

Sphaerium indicum Deshayes

1854. Sphaerium indicum Deshayes, Proc. zool. Soc. London, 22 : 342.
1989. Sphaerium (Sphaerium) indicum : Subba Rao, Handbook, Freshwater Molluscs of India, zool. Surv.

India : p. 213, figs. 600, 610, 612, 613.

Material examined : 11 exs., Tamin, L. Subansiri, Coll. G. Thirumalai; 3 exs., Hapoli, L.
Subansiri, 16.11.1995, Coll. G. Thirumalai.

Diagnosis : Shell minute, fairly thick, oval, slightly inequilateral, ventral margin roundly
curved; finely concentrically striate, a single cardinal on the right valve, lateral teeth well
developed.

Distribution : INDIA : Fairly commonly distributed in large ponds, lakes with vegetations, on
plains as well as high altitudes.

Land Mollusca
Key to the families
(basing on the material included in the report)

1. Shell with an OpPerculum ..........cocuvrvuiiriereercriereereee e Cyclophoridae
— Shell without an OPErCUIUM .......ceiviiiiiiirtticee et caee s teaeeasae e sennaeens 2
2. Shell elongate, higher than broad............ccceoveeiriiiiiiiinereeeecee et 3
— Shell depressed, broader than high..........cccoviieiiiininiieee e 4
3. Shell broad and large to very large, seldom below 40 mm. in length; with coloured

INATKINES. ceeeiitiiirieiie ettt et s e s b st sae e saesse s s nesnesenie Achatinidae
— Shell narrower and smaller, seldom reaching 20 mm. in length; without coloured markings.

................................................................................................................................. Subulinidae
4. Shell more depressed, height-diameter ratio approx. 1 : 3; .............. Helixarionidae (Sivella)
— Shell less depressed, height-diameter ratio approx. 1 : 2. ...ccccoeveiiriiiiiiennincceeseee 5
5. Shell imperforate or narrowly perforate; outer lip simple.......c.cccoeeveeneenne. Ariophanitidae
— Shell openly perforate; outer lip reflected .........cooveieeveeeiierniirnireeeeee e 6
6. Interior of body whorl with a number of folds and plates ........ Plectopylididae (Plectopylis)

Interior of body whorl without folds or plates .........c.cccceveciniiiiniininciiinennne. Bradybaenidae
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Order MESOGASTROPODA
Family CYCLOPHORIDAE

Key to the genera

— Shell larger, globosely turbinate, without sutural tube ............ccocovvrrinniinininn. Cyclophorus

— Shell smaller, depressed, with sutural tube ..........c.cceeviiiiiiiiiiiiiiin, Pearsonia

Genus Cyclophorus Montfort, 1810
Sub-genus Glossostylus Kobelt & Moellendorff, 1899
Cyclophorus sidiensis Godwin-Austen

1915. Cyclophorus (Glossostylus) sidiensis Godwin-Austen, Rec. Indian Mus., 8 : 495, pl. 38, fig. 3.
1921. Cyclophorus (Glossostylus) sidiensis : Gude, Fauna British India, Mollusca, 1II : 67.
Material examined : 1 ex., Midpu, Doimuk, Papum Pare, 19.11.1996, Coll. G. Thirumalai.

Diagnosis : Shell moderately large, conically turbinate, narrowly umbilicate, keeled at the
periphery; with distant raised spiral lirae, finer lirae in between; brownish in colour; whorls 5,
flatly convex on sides; aperture suboblique, circular, peristome rather thin, reflected, columellar

margin vertically curved; finely sculptured on base.
Distribution : INDIA : Arunachal Pradesh (Abor hills).

Remarks : Known from Arunachal Pradesh only.

Genus Pearsonia Kobelt, 1902
Sub-genus Pearsonia S. St.
Pearsonia oakesi (Godwin-Austen)

1915. Spiraculum oakesi Godwin-Austen, Rec. Indian Mus., 8 : 496, pl. 39, fig. 3.
1921. Pearsonia (Pearsonia) oakesi : Gude, Fauna British India, Mollusca, II1 ; 124.

Material examined : 1 ex., Kebali to Chidu village, Dibang valley, 21.12.1996, Coll. G.

Thirumalai.

Diagnosis : Shell moderately large, depressedly coiled, very widely umbilicate, fairly thick,
greyish with dark brown markings (mostly in zig-zag patterns) throughout, narrow band of same
colour on the periphery; spire depressed, scarcely raised above; whorls 5; the last large, slightly
descending in front, provided with an unusually long sutural tube which originates a little distance

behind the aperture and is directed obliquely backward; aperture circular, peristome double, the
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outer reflected and produced at the upper inner angle forming a ‘silt’ adhering to the penultimate

whorl; inner peristome continuous with a slight notch at the upper inner angle.
Distribution : INDIA : Arunachal Pradesh.

Remarks : Known from Arunachal Pradesh only. The present report is the first subsequent
record of this species after Godwin-Austen (1915). The sutural tube and the ‘silt’ in the outer
peristome are among the shell modifications commonly exhibited by many of the land operculates
and are used as breathing devices (Subba Rao et al., 1987).

Order STYLOMMATOPHORA
Family SUBULINIDAE

Genus Glessula von Martens, 1860

Glessula crassula (Reeve)
(pl. fig. )
1850. Achatina crassula (Benson) Reeve, Conch. Icon., 5 : Achatina, pl. 22, fig. 12.
1914. Glessula crassula : Gude, Fauna British India, Mollusca, 2 : 429.

Material examined : 1 ex. Anini Road, Dibang valley, 14.12.1986, Coll. G. Thirumalai.

Diagnosis : Shell rather small, pyramidal, light brownish, vertically striate, with 7 whorls,
flatly convex, suture deeply impressed; aperture small, ovate, outer lip thin, columellar margin

concavely arched and abruptly truncate below.

Distribution : INDIA : Hills of north-east India, Arunachal Pradesh, Meghalaya, Nagaland and
Darjeeling in West Bengal.

Glessula crassilabris (Benson)

1836. Achatina crassilabris Benson, J. Asiat. Soc. Bengal, 5 : 353.
1914. Glessula crassilabris : Gude, Fauna British India, Mollusca, 2 : 426.

Material examined : 1 ex., Kimin, Papum Pare, 12.2.1996, Coll. G. Thirumalai.

Diagnosis : Shell elongate — turreted, rather thin, straw-coloured, finely sculptured with vertical
striae; spire conical, apex blunt, suture deep, excavated; whorls 7-8, convex; aperture ovate, outer
lip slightly thickened inside; columella arched and truncated below. Differs from the above being

longer and proportionately narrower.

Distribution : INDIA : Hills of north-east India, Arunachal Pradesh, Meghalaya, Nagaland and
Darjeeling in West Bengal. Elsewhere : Myanmar.
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Family ACHATINIDAE
Genus Achatina Lamarck, 1799

Achatina fulica fulica Bowdich

1822. Achatina fulica Bowdich, Elements of Conchology, 1 : pl. 13, fig. 3.
1950. Achatina (Lissachatina) fulica fulica : Bequart, Bull. Mus. Comp. Zool. Harvard, 105(1) : 216, pl. 8.

Material examined : 7 exs., Lichi, Subansiri, Coll. G. Thirumalai.

Diagnosis : Shell large to very large, often reaching 100 mm. in length, ovately conical, strongly
inflated, light yellowish or whitish with brown markings throughout; whorls 8, rounded and rapidly
increasing, last whorl large exceeding half of total shell length; suture deep-impressed with a
number of spiral striae just below; aperture large, ovate, outer lip simple, thin, columella strongly
arched and truncate.

Distribution : INDIA : Abundantly occurs throughout including the Andaman and Nicobar
Islands, except the dry north-west part of the country. Elsewhere : Malaysia, Mauritius, Scychelles,
Singapore and Zanzibar.

Remarks : Though known to be abundant throughout eastern India, it is for the first time recorded
from Arunachal Pradesh; Raut & Ghosh (1984) or Dey et al., (1985) did not record this species
from the state.

Family HELIXARIONIDAE
Genus Sivella Blanford, 1863
Sivella castra (Benson)

1852. Helix castra Benson, Ann. Mag. Nat. Hist., (2)10 : 349.
1914. Trochomorpha (Sivella) castra : Gude, Fauna British India, Mollusca, 2 : 3.
1995. Sivella castra : Subba Rao et al., State Fauna Series 4, (8) zool. Surv. India, 67 : pl. 14, figs. 182.

Material examined : 4 exs., Yazali, L. Subansiri, 10.11.1996, Coll. G. Thirumalai.

Diagnosis : Shell medium sized, depressedly conical, umbilicate, apex obtuse; obliquely striate,
whorls 5-6, rather flattened above, last whorl keeled at the periphery, flat on base; suture shallow,
marginate; aperture oblique, subquadrate, outer lip thin.

Distribution : INDIA : Arunachal Pradesh, Assam, Meghalaya, Mizoram, Sikkim and West
Bengal. Elsewhere : Malaysia, Myanmar and Thailand.

Family ARIOPHANTIDAE

Key to the genera

— Shell imperforate, whorls less than 5, rapidly increasing in size ...................... Cryptaustenia

— Shell perforate, whorls above 5, slowly increasing in size ..........ccccocveveevenenens Macrochlamys
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Genus Cryptaustenia Cockerell, 1891
Cryptaustenia silcharensis (Godwin-Austen)

1907. Austenia silcharensis Godwin-Austen, Land & Freshwater Moll. India, 2 : 107, figs. 1-3c.

1908. Cryptaustenia silcharensis : Blanford & Godwin-Austen, Fauna British India Mollusca, (Testacellidae
& Zonitidae) p. 186

1995. Cryptaustenia silcharensis : Subba Rao et al., State Fauna Ser. 4(8), zool. Surv. India : 68, pl. 14,
figs. 5, 6.

Material examined : 1 ex., Jairampur, Changlang, 8.11.1995, Coll. Ram Sevak; 1 ex., Rima

Village, Changlang, 10.11.1995, Coll. Ram Sevak; 2 exs., Deomali, Tirap, 14.11.1995, Coll. Ram

Sevak; 1 ex., Lichi, L. Subansiri, Coll. Thirumalai; 2 exs., Banderawa, Papum Pare, 14.7.1998,
Coll. P. T. Bhutia.

‘Diagnosis : Shell small, depressed, very thin, straw-coloured, faintly striate, spire flattened, not
rising above the level of body whorl; suture impressed; whorls 3 rapidly increasing, the last much
wider than the rest, rounded at periphery and below; aperture oblique, widely lunate, peristome
simple thin, columellar margin strongly curved.

Distribution : INDIA : Arunachal Pradesh, Assam, Meghalaya. New record for Arunachal Pradesh.

Cryptaustenia sp.

Material examined : 1 ex., Lichi, L. Subansiri, Coll. G. Thirumalai; 2 exs., Banderdewa, Papum
Pare, 14.7.1988, Coll. P. T. Bhutia.

Remarks : The shells were damaged and could not be identified up to the species.

Genus Macrochlamys Benson, 1832
Macrochlamys atriculor Godwin-Austen

1875. Helix-Nanina atricolor, Godwin-Austen, J. Asiat. Soc. Beng., 2 : 2, pl. 1, fig. 2.

1908. Macrochlamys atricolor : Blanford & Godwin-Austen, Fauna British India, Mollusca, (Testacellidae
& Zonitidae), p. 99, test-fig. 44.

1995. Macrochlamys atricolor : Subba Rao et al., State Fauna Ser. 4(8), zool. Surv. India, : 73, pl. 16,
figs. 1, 2.
Material examined : 10 exs., Midpu, Doimuk, Coll. G. Thirumalai.

Diagnosis : Shell large, depressed, fairly thick, perforate, smooth, polished, yellowish-brown;
faintly and minutely striate; spire low-conoid, scarcely raised; suture shallow, whorls 6, convex,
the last rounded at the periphery and below, slightly impressed at umbilical region; aperture oblique,
lunate, peristome thinly labiate inside, basal margin arcuate, columellar margin reflected at the
perforation.
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Distribution : INDIA : Arunachal Pradesh, Assam, Meghalaya, Manipur, Nagaland.

Elsewhere : Myanmar.

Remarks : New record for Arunachal Pradesh.

Macrochlamys sp.
Material examined : 1 ex., Lichi, L. Subansiri, Coll. G. Thirumalai; Banderdewa, Papum Pare,
14.7.1988, Coll. P. T. Bhutia.

Remarks : Damaged shells, could not be identified up to the species.

Family PLECTOPYLIDIDAE
Genus Plecotopylis Benson, 1860
Sub-genus Endothyrella Zilch, 1960
Plectopylis (Endothyrella) plectostoma (Benson)

1836. Helix Plectostoma Benson, J. Asiat. Soc. Beng., 5 : 351.
1914. Plectopylis plectsotoma : Gude, Fauna British India, Mollusca, 2 : 81.

1995. Plectopylis plectsotoma : Subba Rao et al., State Fauna Ser. 4(8), zool. Surv. India, : 61, pl. 10,
figs. 1, 2.

Material examined : 1 ex., Yazali, L. Subansiri, 8.4.1999, Coll. P. T. Bhutia.

Diagnosis : Shell small, sinistral, depressedly conoid, narrowly umbilicate, spire slightly raised,
apex obtuse, plaitedly sculptured by oblique striae and spiral plications above, smoother below;
whorls 5, narrowly coiled, last whorl compressed and distinctly descending in front; aperture oblique,
lunate, outer lip thickened and reflected; parietal callus with a raised ridge; a number of plates,
folds and denticles (parietal armature) present on the inner wall of the last whorl.

Distribution : INDIA : Hills of north-east India, Arunachal Pradesh, Assam, Meghalaya,
Mizoram, Nagaland, Sikkim and Darjeeling in West Bengal. Elsewhere : Myanmar.

Family BRADYBAENIDAE
Key to the genera

— Shell strongly sculptured, last whorl descending in front ..........ccccccveveeiecieeciecienene. Aegista
— Shell weakly sculptured, last whorl straight in front ..............ccccocviinveeieecriennn, Bradybaena

Genus Aegista Albers, 1850
Sub-genus Plectotropis Von Martens, 1860
Aegista (Plectotropis) tapeina (Benson)

1836. Helix tapeina Benson, J. Asiat. Soc. Beng., 5 : 352.
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1914. Plectotropis tapeina : Gude, Fauna British India Mollusca, 2 : 214.
1995. Plectotropis tapeina : Subba Rao et al., State Fauna Ser. 4(8), zool. Surv. India : 83, pl. 24, figs. 2, 3.

Material examined : 1 ex., Yazali, L. Subansiri, 10.1.1988, Coll. G. Thirumalai.

Diagnosis : Shell moderately large, sublenticular, widely umbilicate, thick, greenish, with distinct
oblique striae, spiral sculpture weak; spire conoidly raised; whorls 7, flattened above, last whorl
angulate at the periphery, fairly convex below, descending near the aperture; aperture oblique,
subcircular, peristome thin, reflected, columellar margin reflected. Shows variation in height-
diameter ratio and also in angulation of the last whorl.

Distribution : INDIA : Common throughout north-eastern region, Arunachal Pradesh, Assam,
Meghalaya, Mizoram and northern perts of West Bengal. Elsewhere : Myanmar.

Genus Bradybaena Beck, 1837
Bradybaena similaris (Ferussac)

1822. Helix (Helicella) similaris Ferussac, Tabl. Syst. Limacons, 1822, No. 262.
1914. Eulota similaris : Gude, Fauna British India Mollusca, 2 : 200.

Material examined : 6 exs., Yazali, L. Subansiri, 8.4.1999, Coll. P. T. Bhutia; 6 exs., Anini
Road, Dibang Valley, 14.12.1986, Coll, G. Thirumalai.

Diagnosis : Shell depressedly globose, umbilicate, rather thin, brownish; or pale whitish, often
with a brown band around the periphery; spire convex, apex pointed, decussately sculptured above
and also below, whorls 5-6 convex, last whorl rounded or subangulate at the periphery, convex
below; aperture oblique, peristome thin, reflected, columellar margin reflected. Also a variable
shell, varies in height of spire or angulation of the last whorl.

Distribution : INDIA : Arunachal Pradesh, Assam, Manipur, Mizoram. Elsewhere : One of the
very widely distributed species. Argentina, Australia, Brazil, China, Cuba, Japan, Indonesia,
Malaysia, Myanmar, Sri Lanka, Thailand, West Indies and various Pacific Islands.

GENERAL DISCUSSION

The material collected from Itanagar Wild Life Sanctuary includes 18 species under 16 genera
and 12 families. All the species of freshwater molluscs (7 species under 5 genera and 5 families)
have all India range of distribution. Most of the 11 species of landforms are Indo-Malayan in
distribution. The two land operculates (Pearsania oakesi and Cyclophorus sidiensis) are endemic
to Arunachal Pradesh. Two of the Pulmonates (A. fulica and B. similaris) are among the ubiquitous
species occurring in many parts of the world. Of the seven remaining species, three species (including
A. fulica) are for the first time recorded from Arunachal Pradesh and the remaining are confined to
the hills of north east India extending to Myanmar.
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PLATE 1

Figs. 1-8. : 1. Achatina fulica fulica Bowdich; 2. Glessula crassilabris (Benson); 3. Lymnaea (Pseudosuccinea)
acuminata f. typica Lamarck; 4. Pearsonia oakesi (Godwin-Austen) (Dorsal); 5. Pearsonia oakesi
(Godwin-Austen) (Ventral); 6. Glessula crassula (Reeve); 7. Bellamya bengalensis f. annandalei

(Kobelt); 8. Cyclophorus (Glossostylus) sidiensis Godwin-Austen.
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PLATE 11

Figs. 1-8. : 1. Sivella castra (Benson) (Dorsal): 2. Sivella castra (Benson) (Ventral): 3. Lymnaea
( Pseudosuccinea) actminata Lamarck: 4. Plectopylis (Endothyrella) plectostoma (Benson) (Dorsal);
5. Plectopylis (Endothyrella) plectostoma (Benson) (Ventral): 6. Macrochlamys atricolor Godwin-
Austen; 7. Brudybaena similaris (Ferussac) (Dorsal); 8. Bradybaena similaris (Ferussac) (Ventral).
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PLLATE III

Figs. 1-8. : 1. Crnypraustenia silcharensis (Godwin-Austen) (Dorsal): 2. Crypraustenia silcharensis (Godwin-
Austen) (Ventral); 3. Indoplanorbis exustus (Deshayes) (Dorsal); 4. Indoplanorbis exustus (Deshayes)
(Ventral); 5. Sphaerium indicum Deshayes (Dorsal); 6. Sphaerium indicum Deshayes (Ventral),
7. Aegista (Plectotropis) tapeina (Benson) (Dorsal); 8. Aegista (Plectotropis) tapeina (Benson)

(Ventral).
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PLATE IV

Figs. 1-2. 2 1. Paludomus ( Paludonus) conica (Gray):

2. Brotia (Antimelania) costula (Rafinesque).
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IDENTIFICATION OF DORSAL GUARD HAIRS OF NINE
INDIAN SPECIES OF THE FAMILY VIVERRIDAE
(CARNIVORA : MAMMALIA)

RINA CHAKRABORTY AND J. K. DE*
Zoological Survey of India, 27, J. L. Nehru Road, Kolkata-700 016

INTRODUCTION

Study of hair structure of a number of mammalian species had been worked out (Hausman
1920, Brunner and Coman 1974, Moore et al. 1974, Koppiker and Sabnis 1976, 1977, Keller
1981, Debrot et al. 1982, Teerink 1991, Wallis 1993, Venkatraman et al. 1994, De and Chakraborty
1995, 2002, Chakraborty et al. 1996, 1999, De et al. 1998, Chakraborty and De 2001, 2002,
Toth, A. M. 2002) but knowledge on trichotaxonomy of many species is still wanting. Study of
hairs of the species belonging to the family Viverridae have almost not been worked out except
cuticular structure of Arctogalidia fusca by Hausman 1920.

Nine species of Viverrids have been identified from the Indian region (Alfred et al. 2002) and
commercial exploitation and habitat destruction accelerate their enlistment as Schedule I and II in
the list of Wildlife (Profection) Act., 1972 as well as appendices of CITES (Table 2). Of the nine
species Paradoxurus hermaphroditus (Pallas) and Viverricula indica (Desmarest) are distributed
almost throughout the country in suitable habitat, but the former is not reported from desert part of
Rajasthan and Gujarat. Paradoxurus jerdoni Blanford and Viverra civettina Blyth are endemic to
southern India. The other species Arctictis binturong (Raffles), Arctogalidia trivirgata (Gray),
Prionodon pardicolor Hodgson, Viverra zibetha Linnaeus and Paguma larvata (Hamilton-Smith)
are mostly denigens of north eastern Himalayan region and the distributional range of Paguma.
larvata is extended through Uttar Pradesh upto Himachal Pradesh and also in Andaman Islands.

Of the nine species Prionodon pardicolor, Arctictis binturong and Viverra civettina are
placed under Schedule I of Wildlife (Protection) Act., 1972 and the status is given as ‘Endangered’

*Zoological Survey of India, M-Block, New Alipore, Kolkata-700 053
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All the other species are placed under Schedule II (Table 2). Though- ocock (1939) provided
identification keys to the different species of the Indian carnivores yet it is not sufficient for
identification of pieces of skins or products for which the animals are poached. In the present

paper an attempt has been made to reveal the structure of dorsal guard hairs of the above mentioned

species.

MATERIAL AND METHODS

Five tufts of guard hairs were collected from the mid-dorsal region of three dry preserved
specimens of each species present in the National Zoological collection of the Zoological Survey
of India, Kolkata. Samples were processed for study according to the method of Chakraborty et al.
(1996). The surface structure, medullary configuration and cross sectional details of dorsal guard
hairs were studied microscopically followed after Brunner and Coman (1974), Teerink (1991) and
Chakraborty et al. (1996). Diameter and length of hair were measured with dial callipers, measuring
scale (mm) respectively. Medullary index was calculated as k = m/h where m = width of medulla
and A = width of hair. It is also to be noted that, in case of ‘Transitional’ scale pattern, ‘PD’ and

‘SS’ were measured only at shield region.

Nomenclature of colour is followed after Ridgway (1886) and structural nomenclature of
cuticular as well as medullary configuration is followed after Brunner and Coman (1974), Moore
et al. (1974) and Teerink (1991). Classification was followed after Alfred et al. (2002).

OBSERVATION

Findings have been summarised in Table 1 and 2 and Plates I-IX.

RESULT AND DISCUSSION

From the observations it could be said that hair profiles of the Indian Viverrids is ‘Spatulate’
and ‘Shielded’ except in A. binturong which is ‘Rod’ like. At the same time the basic coat colour
of the body possess different shades of ‘Brown’ where as the same in A. binturong is ‘Black’
Average hair length varies greatly among the species of the family Viverridae being (18 + 6.82)
mm as minimum in P. pardicolor and (76 + 8.2) mm as maximum in A. trivirgata. Similarly
average diameter varies from (52 + 8.08) p as minimum in A. trivirgata to (120 + 10.6) p as
maximum in V. indica (Table 1). From the study, it is clear that in all the species, range of hair
length and diameter vary greatly not only in between the species of the family Viverridae but
among the same species also. So, these two characters may not be treated exclusively as family

or species characters but it may be considered along with other characters at the time of
identification.
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The average scale count per millimeter of hair length was noted (205 + 12.86) as minimum in
P. pardicolor as well as (400 £ 17.6) and (400 + 10.7) as maximum in V. indica and P. jerdoni
respectively. Though the average scale count among the species varies greatly yet it hardly exceed
240 (212-267) in five species, only the same in A. trivirgata and P. hermaphroditus is 331 *
18.72 and 325 = 16.47 respectively (Table 1).

Among the nine species ‘Scale Pattern’ is ‘Irregular wave’ in P. larvata, A. binturong,
A. trivirgata, V. civettina, P. jerdoni and P. hermaphroditus and in other three species it is
‘Transitional’ In shield region, it is ‘Regular Petal’, ‘Narrow Diamond Petal’ and ‘Regular mosaic’
in V. indica, P. pardicolor and V. zibetha respectively as well as in basal region, the same is
‘Irregular wave’ in P. larvata and ‘Regular wave’ in P. pardicolor and V. zibetha (Table 1,
Plates I-IX). Hausman (1920) noted ‘Intermediate-ovate’ type cuticular scale in Arctogalidia fusca
but nothing was mentioned about scalecpattern. Thus, it may be opined that, the above mentioned
characters may be one of the key character for identifying Viverrid hairs.

The scale margin is ‘Crenate’ in P. larvata, A. binturong, A. trivirgata, V. civettina, P. jerdoni
and P. hermaphroditus where as scale margin distance is ‘Close’ only in P. larvata and
P. hermaphroditus and ‘Intermediate’ in other four species. It is also noted that the scale margin is
‘Dentate’ at shield region and ‘Crenate’ and ‘Smooth’ at basal in V. indica and P. pardicolor
respectively. Where as in V. zibetha scale margin is ‘Smooth’ throughout but scale margin distance
is same as P. pardicolor (Table 1).

The mean ‘SS’ were observed maximum in V. civettina as (80.75 + 9.21) p and minimum in
P. pardicolor as (18.5 + 2.52) p (Table 2). It was noted that ‘SS’ varied greatly not only in between
the different genera but also in between the species of the same genus. Likely, the maximum ‘SS’
observed in V. civettina while the same in the other species V. zibetha, it is only (37 + 2.04) p. The
same is true in P. jerdoni and P. hermaphroditus, where mean ‘SS’ measured (45.25 + 4.8) p and
(35.5 + 3.1) p respectively. It is obvious that, owing to the scale pattern and arrangement, ‘PD’
differs greatly from species to species. It was measured maximum as (62.5 + 5.21) p in P. pardicolor
and minimum as (8.75 + 2) p in P. hermaphroditus (Table 2). The proximodistal measurements
vary so greatly, probably because mostly of ‘Transitional’ scale pattern. But in those species where
the scale pattern is ‘Irregular wave’, the average ‘PD’ ranges from (8.75 £ 2) uto (16.5 + 3.46) u
only (Table 2).

Except A. binturong, the medullary configuration in all the species is ‘Unbroken vacuolated’
and transeverse section is ‘Ovate’ or ‘Circular’ But in A. binturong the medullary configuration is
‘Simple’ and transeverse section is ‘Reniform’ (Table 2, Plates I-IX). It is also noted that, medullary
index is > 0.80 in P. larvata and V. zibetha whereas the same is < 0.80 in the rest of the Indian
species of the family Viverridae except A. binturong which is > 0.90 (Table 2). In A. binturong the
cortex is so thin that it makes a different identifying character for the species. Usually the medullary
index is always species specific but while the same overlaps, like in P. pardicolor and P. jerdoni,
then the other characters become of great support for the identification of the species.
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From the study it is clear that the identification of species from the hair sample of the family
Viverridae could not be possible with one or two characters but obviously it could be done with a
group of characters. Again, from the hair profile, colour, medullary configuration, transeverse
section and medullary index of A. binturong, it seems quite different from the other species of the
family Viverridae. Pocock (1939) placed A. binturong under sub-family Paradoxurinae along
with the species A. trivirgata, P. larvata, P. hermaphroditus and P. jerdoni. But from the present
study, it could be opined that A. binturong may demand a different taxonomic status, at least at
sub-family level.

Accordingly, based on the characteristics of the dorsal guard hairs, keys to the identification
of different species of the Indian Viverridae are presented below.

Key to the Indian species of the family VIVERRIDAE

la. Colour Black; medullary configuration ‘Simple’; T. S. Reniform; hair ‘Rod’ like; length
(55+11.21) mm; diameter (110 + 8.76) p; scale pattern ‘Irregular wave’; scale margin distance
‘Intermediate’; scale margin ‘Crenate’; ‘SS’ (56.5 + 6) p; ‘PD’ (15 £2.96) p; medullary index

0.93 £ 0.001 ..ottt e et e e et e et r e et e e nne s eneens Arctictis binturong
1b. Colour Claret Brown, Bay or Burnt Sienna; medullary configuration ‘Unbroken vacuolated’;
T. S. OVALe OF CITCUIAL ....cccviriiiiriicicie ettt sttt sbe e e b s e e aasaesanennesnnens 2
2a. Medullary index > 0.80; T. S. OVALE ....cccueviiviriiiiereeeeeeee ettt 3
2b. Medullary indeX < 0.80 ...coueiriiiiiieieceee ettt et st r e e sar e b e ss b e s e s eeeanaesnaanns 4

3a. Buff band at subshield; scale pattern ‘Irregular wave’; scale margin ‘Crenate’; scale margin
distance ‘Close’; ‘SS’ at shield (47.7+£3.94) u; ‘PD’ at shield (16.5 +3.46) p; medullary
index 0.826 £ 0.01 .....ooiiieiieeee ettt e s s e e Paguma larvata

3b. Band if present at subshield, not more than 4 mm in width; scale pattern ‘Transitional’;
‘Regular mosaic’ at shield and ‘Regular wave’ at basal; scale margin ‘Smooth’; scale margin
distance ‘Distant’ at shield and ‘Intermediate’ at basal; ‘SS’ at shield (37 +£2.04) y; ‘PD’ at

shield (39 +3.52) p; medullary index 0.89 £ 0.01 .......cocoviirirniiciieiieen. Viverra zibetha
A, T. S. OVALE weovvveiiieeeeeeieeeeteeeteeeeeeee e eeste et etteseeeesesassssereesses e ssasesssseesssessssssnsssnsseessesnsasssssnnnsees 5
21 o T WS 51 (o111 - TR 6

5a. Buffband at shield; length (23.83 £ 2.12) mm; diameter (120 + 10.6) p; scale count (400 + 17.6);
scale pattern ‘Transitional’, ‘Regular Petal’ at shield, ‘Irregular wave’ at basal; scale margin
and scale margin distance ‘Dentate’ and ‘Distant’ at shield and ‘Crenate’ and ‘Close’ at basal
respectively; ‘SS’ (22 £ 1.6) u; ‘PD’ (53.5 +£4.66) y; medullary index 0.769+0.02.................

....................................................................................................................... Viverricula indica
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5b. Length (34 +3.42) mm; diameter (100 6.18) p; scale count (240.8 + 14.12); scale pattern
‘Irregular wave’; scale margin distance ‘Intermediate’; scale margin ‘Crenate’; ‘SS’
(80.75+£9.21) p; ‘PD’ (11.25 + 1.85) p; medullary index 0.62 + 0.09............ Viverra civettina

5c. Length (31 £7.25) mm; diameter (92 + 10.76) p; scale count (325 £ 16.72); scale pattern
‘Irregular wave’; scale margin distance ‘Close’; scale margin ‘Crenate’; ‘SS’ (35.3+3.1) p;
‘PD’ (8.75 £2) y; medullary index 0.72+0.02 ......................... Paradoxurus hermaphroditus

6a. Length (18 £6.82) mm; diameter (63 +5.21) p; scale count (205 + 12.86); scale pattern
‘Transitional’, ‘Narrow Diamond Petal’ at shield; ‘Regular wave’ at basal; scale margin and
scale margin distance ‘Dentate’ and ‘Distant’ at shield and ‘Smooth’ and ‘Intermediate’ at
basal respectively; ‘SS’ (18.5+2.52) p at shield; ‘PD’ (62.5+5.21) p at shield; medullary
INdEX 0.64 £ 0.08 .....coeiiieiiiieceteecte ettt e ae Prionodon pardicolor

6b. Length (76 + 8.2) mm; diameter (52 + 8.08) p; scale count (331 + 18.72); scale pattern ‘Irregular
wave’; scale margin ‘Crenate’; scale margin distance ‘Intermediate’; ‘SS’ (68.6 + 8.96) u; ‘PD’
(13.8 £2.35) p; medullary index 0.66£0.02 .........cceevvvvveeecnrerereennneee. Arctogalidia trivirgata

6¢c. Length (30 + 8.81) mm; diameter (90 + 12) p; scale count (400 + 10.7); scale pattern ‘Irregular
wave’; scale margin ‘Crenate’; scale margin distance ‘Intermediate’; ‘SS’ (45.25 + 4.8) p; ‘PD’
(11.25%1.16) p; medullary index 0.64 £0.03.......cccccomvviiirviennenreennne, Paradoxurus jerdoni

SUMMARY

Nine Indian species of the family Viverridae, Viverricula indica, Paguma larvata, Prionodon
pardicolor, Arctictis binturong, Arctogalidia trivirgata, Viverra zibetha, Viverra civettina,
Paradoxurus jerdoni and Paradoxurus hermaphroditus had been worked out. From the study it is
clear that identification of the species from the hair sample is possible, with the help of a group of
characters. However, no character could be placed as family character but except A. binturong all
the other eight species possess ‘Unbroken vacuolated’ medullary configuration, shielded and
spatulate hair profile as well as ‘ovate or circular’ T. S. But the same characters in A. binturong
noted as ‘Simple’ medullary configuration, ‘Rod’ like hair profile and ‘Reniform’ T. S. Thus,
from this study, it could be reveal that A. binturong is little different from the other eight Indian
species of the family Viverridae. So, it may demand a different taxonomic status at least at sub-
family level.
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Table 1.: Comparative account of the characteristics of the guard hairs of nine Indian species of the family Viverridae (Mean and SD given
in Parenthesis); ‘SS’ = Side to side cuticular scale length; ‘PD’ = Poximodistal cuticular scale length; B = Basal; S = Shield;
Sh = Subshield; EN = Endangered; Sch = Schedule; VU = Vulnerable.

Sl. | Name of the Species Profile Colour Length Diameter |Scale count/ Scale Scale Scale
No. (mm) (w) mm of hair Pattern margin margin
length distance
1. | Viverricula indica Spatulate, Straight,| Claret Brown with 20-29 100-150 372-418 |Transitional [S: Distant |S: Dentate
Desmarest Shielded, Banded | Buff Band and (23.83 £ 2.12)((120 + 10.6)| (400 + 17.6) | S : Regular |B: Close B :Crenate
Shield Petal B:Irre-
gular wave
2. | Paguma larvata Spatulate, Straight | Claret Brown with 30-45 50-80 221-247 |Irregular Close Crenate
Hamilton-Smith or little wavy, lighter basal, dark | (38 + 3.86) | (60 + 8.72) | (231 + 8.71) |wave
shielded, Banded | apical and single
broad Buff band
at subshield
3. | Prionodon pardicolor |Spatulate, Straight,| Claret Brown, 10-25 50-70 | 176-221 |Transitional |S:Distant |S: Dentate
Hodgson Shielded, Band may| Broad Buff band (18 £6.82) | (63 +5.21) ((205 + 12.86)| S : Narrow |B: Inter- B : Smooth
or may not present| at subshield, if Diamond mediate
present Petal B : Re-
gular wave
4. | Arctictis binturong Rod like, Little Black 40-70 100-130 204-236 |Irregular Intermediate | Crenate
Raffles wavy, non banded (55 £ 11.21) (110 £ 8.76)|(218 + 10.38)| wave
5. | Arctogalidia trivirgata |Spatulate, Straight | Burnt Sienna, 60-85 40-60 287-356 |Irregular Intermediate | Crenate
Gray or little wavy, Shiel-| lighter at (76 £ 8.2) | (52 +8.08) (331 + 18.72)| wave
ded, non-banded | basal
6. | Viverra zibetha Spatulate, Straight,| Claret Brown, 30-40 80-110 217-254 |Transitional |S : Distant | Smooth
Linnaeus Shielded, Band narrow Buff band (83+5.8) | (95+9.36)((234 £ 11.72)( S : Regular |B : Inter-
may or may not not more than mosaic mediate
present 4 mm at sub shield, B : Regular
if present wave
7. | Viverra civettina Spatulate, Straight [ Dark Bay, Broad 3040 80-110 212-267 |lrregular Intermediate | Crenate
Blyth Shielded, Band may| Buff band at sub | (34 +3.42) |(100 + 6.18)|(240 + 14.12)| wave
or may not present| shield, if present
8. | Paradoxurus jerdoni |Spatulate, Claret Brown, 20-40 70-110 396—-423 |lrregular Intermediate | Crenate
Blanford Straight, Shielded, | lighter at basal (30+£881) | (90+12) [ (400 + 10.7) [wave
non banded "
9. | Paradoxurus Spatulate, Straight,| Dark Bay, either in 2040 70-110 291-347 |lIrregular Close Crenate
hermaphroditus Shielded, non- whole or at apical,| (31 +7.25) [(92 + 10.76)|(325 + 16.47)| wave
Pallas banded basal lighter
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Table 2. : Comparative account of the characteristics of the guard hairs of nine Indian species of the family Viverridae (Mean and SD
given in Parenthesis); ‘SS’ = Side to side cuticular scale length; ‘PD’ = Poximodistal cuticular scale length; B = Basal;

°S = Shield; Sh = Subshield; EN = Endangered; Sch = Schedule; VU = Vulnerable; T.S. = Transverse Section.

Sl. Name of the Species SS (W) PD (p) Medullary Medullary T. S. Remarks
No. Configuration Index
1. | Viverricula indica Desmarest S:20-25 S : 43-60 Unbroken 0.76-0.78 Ovate Sch. Il
(22 £ 1.6) | (53.5 + 4.66) | vacuolated |(0.769 x 0.02) CITES; APPENDIX Il
2. | Paguma larvata Hamilton-Smith 42-57 13-21 Unbroken 0.81-0.83 Ovate Sch. |l
(47.7 £ 3.94) | (16.5 = 3.46) | vacuolated |(0.826 + 0.01) CITES; APPENDIX IlI
3. | Prionodon pardicolor Hodgson S:15-22 S : 56-71 Unbroken 0.62-0.66 Circular Sch. I; EN
(18.5 = 2.52) | (62.5 £ 5.21) | vacuolated | (0.64 + 0.08) CITES; APPENDIX |
4. | Arctictis binturong Raffles 47-66 10-19 Simple 0.926-0.931 | Reniform Sch. I; EN
(56.5 = 6) (15 = 2.96) (0.93 = 0.001) CITES; APPENDIX I
5. | Arctogalidia trivirgata Gray 50-80 11-19 Unbroken 0.60-0.69 Circular VU
(68.6 + 8.96) | (13.8 + 2.35) | vacuolated | (0.66 + 0.02)
6. | Viverra zibetha Linnaeus 3249 33—45 Unbroken 0.88-0.896 Ovate Sch. Il
(87 £2.04) | (39 = 3.52) | vacuolated | (0.89 = 0.01) CITES; APPENDIX Il
7. | Viverra civettina Blyth 69-98 8-15 Unbroken 0.60-0.65 Ovate Sch. I; EN
(80.75 £ 9.21)[ (11.25 + 1.85)| vacuolated | (0.62 + 0.09) CITES; APPENDIX I
8. | Paradoxurus jerdoni Blanford 37-51 9-14 Unbroken 0.60-0.68 Circular Sch. lI; VU
(45.25 + 4.8) | (11.25 + 1.16)| vacuolated | (0.64 + 0.03) CITES; APPENDIX Ili
9. | Paradoxurus hermaphrocitus 28-39 6-11 Unbroken 0.70-0.78 Ovate Sch. Il
Pallas (35.5 £ 3.1) (8.75 = 2) vacuolated | (0.72 = 0.02)
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CHAKRABORTY & DE. : Identification of dorsal guard hairs of nine Indian species

PLATE 1

Plate I. Cuticular scale, medulla and T. S. of mid-dorsal guard hairs of Viverricula indica : 1. Cuticle at
shield; 2. Cuticle at Basal; 3. Medulla; 4. T. S.
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PLATE II

Plate II. Cuticular scale, medulla and T. S. of mid-dorsal guard hairs of Paguma larvata : 1. Cuticle;
2. Medulla and T. S.; 3. Medulla.
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PLATE III

PRI IT IR

P #

>

. 4 ' 4 ]
» ~ ;,}‘ ¥

Plate III. Cuticular scale, medulla and T. S. of mid-dorsal guard hairs of Prionodon pardicolar : 1. Cuticle
at shield; 2. Cuticle at Basal; 3. Medulla; 4. T. S.
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PLATE IV

1 Cuticle;

Plate IV. Cuticular scale. medulla and T. S. of mid-dorsal guard hairs of Arctictis binturong :

2. Medulla; 3. T. S.
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PLATE V

Plate V. Cuticular scale, medulla and T. S. of mid-dorsal guard hairs of Arctogalidia trivirgata : 1. Cuticle;
2. Medulla; 3. T. S.
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PLATE VI

Plate VI. Cuticular scale, medulla and T. S. of mid-dorsal guard hairs of Viverra zibetha : 1. Cuticle at
Basal; 2. Cuticle at shield; 3. Medulla; 4. T. S.



CHAKRABORTY & DE. : Identification of dorsal guard hairs of nine Indian species

PLATE VII

e -
Plate VIL Cuticular scale, medulla and T. S. of mid-dorsal guard hairs of Viverra civettina : 1. Cuticle;
2. Medulla; 3. T. S.
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PLATE VIII

Plate VIII. Cuticular scale, medulla and T. S. of mid-dorsal guard hairs of Paradoxurus jerdoni : 1. Cuticle
2. Medulla; 3. T. S.-
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PLATE IX

Plate IX. Cuticular scale, medulla and T. S. of mid-dorsal guard hairs of Paradoxurus hermaphroditus :
1. Cuticle; 2. Medulla; 3. T. S.
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STUDIES ON THE DIPTERAN POLLINATORS OF
MEDICINAL PLANTS IN INDIA

BULGANIN MITRA, P. PArul, D. BANERIEE AND A. GHOSH!

Diptera Section, Zoological Survey of India, Kolkata
1 post Graduate Student, University of Calcutta

INTRODUCTION

In the recent past, medicinal plants constitute a group of industrially crops, which are of great
value for domestic use and for export. As such there is no information on insect pollinators of
medicinal plants in the literature particularly on flies. Interesting to know that, great varieties of
methods and habits of pollination are found among Diptera. Flies may be important pollinators
under certain climatic conditions; because they are present at all times of the year unlike the
strictly periodic & more demanding bumble bees & honey bees. Though the study of dipteran
pollinators of medicinal plants are recent one, but some preliminary reports made by Mitra &
Parui (2002), Mitra et al. (2002), Mitra et al. (2003) & Mukherjee et al. (2002) from India.

The present communication is the first attempt to make a preliminary report on dipteran
pollinators of medicinal plants along with their visited plant species and the localities where from
it is collected. Moreover, the diagnostic characters of the pollinator species and their distribution
in India are also dealt herewith. Present investigation reveals the presence of 38 dipteran pollinator

species of medicinal plants belonging to 26 genera of 6 families in India.

Family STRATIOMYIDAE
1. Microchrysa flaviventris (Wiedemann)

1824. Sargus flaviventris Wiedemann, Analecta Ent., : 31.

Diagnosis : This species is a small green metallic species with upper facets much larger than
lower one; legs pale yellow, hind femora with a broad median band and hind tibia with a broad

apical band.
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Visiting plant species : Tagetes patula Linnaeus (West Bengal).

Distribution : West Bengal.

2. Oplodontha rubrithorax (Macquart)

1838. Odontomyia rubrithorax Macquart, Mém. Soc. Agric. Lille., : 189.

Diagnosis : The fly is small in size, with black thorax and yellowish abdomen; legs orange
yellow with a brown ring on fore femora and brown streak on underside of middle femur.

Visiting plant species : Tagetes patula Linnaeus (West Bengal).
Distribution : Uttar Pradesh, West Bengal.
3. Adoxomyia heminopla (Wiedemann)

1819. Clitellaria heminopla Wiedmann, Zool. Mag., 1(3) : 30.

Diagnosis : Medium, black fly with reddish brown to yellow third antennal segment; all femora
and tibiae anteriorly and posteriorly brownish orange, rest black; wings grey, yellowish brown at

centre.

Visiting plant species . Zizyphus sp. & Nerium indicum Mill. (Gujarat).
Distribution : Bihar, Gujarat, Madhya Pradesh, Punjab, Tamil Nadu, Uttar Pradesh.

Family TABANIDAE
4. Hybomitra hirta (Walker)

1850. Tabanus hirta Walker, Insecta Saundersiana, 1 : 2.

Diagnosis : A robust species with black abdomen largely yellowish at sides; frontal callus
triangular with its apex continues in a spindle shaped line; thorax with 3 grayish or yellowish

stripes; legs blackish with all tibiae at base dull reddish.
Visiting plant species : Anacardium occidentale Linnaeus, Coriandrum sativam Linnaeus,
(Himachal Pradesh).

Distribution : Throughout India.

Family BOMBYLIIDAE
5. Petrorossia nigrofemorata (Brunetti)

1909. Argyramoeba nigrofemorata Brunetti, Rec. Indian Mus., 3 : 219.

Diagnosis : A small blackish grey species with their soft white hairs; thorax with a long and a
short spiny yellow bristles in front of each wing; femora black with base and apex reddish yellow,

tibiae uniformly reddish yellow.
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Visiting plant species : Coriandrum sativum Linnaeus (Gujarat).

Distribution : Gujarat, Uttar Pradesh.

6. Argyramoeba duvaucelii (Macquart)
1840. Anthrax duvaucelii Macquart, Dipt.exot., 2(1) : 63.

Diagnosis : A medium sized blackish species; anterior part of thorax with a dense fringe of
narrow long grayish white scales; legs black with coxae long silky white haired; wing almost clear
with small suffusion at base of second vein, at fork of third vein, on outer cross vein and at inner
side of discal cell.

Visiting plant species : Cassia tora Linnaeus (Gujarat).

Distribution : Gujarat, Himachal Pradesh, Uttar Pradesh, West Bengal.

7. Villa panisca Rossi
1790. Bibio paniscus Rossi, Fauna Etrusca, 2 : 256.

Diagnosis : A large black species; face with long yellow or orange setae; first four segments of
abdomen densely covered with reddish scales, and seventh segment with snow—white scales.

Visiting plant species : Tagetes patula Linnaeus (Arunachal Pradesh).

Distribution : Arunachal Pradesh, Uttaranchal.

8. Thyridanthrax (Exhyalanthrax) absalon (Wiedemann)
1828. Anthrax absalon Wiedemann, Analecta Ent. : 24.

Diagnosis : A medium sized species with porrect antennae, second antennal joint cup shaped,
third segment onion-shaped; thorax quadrate; abdomen flat, oblong; wings brown with hyaline

spots.
Visiting plant species : Cassia tora Linnaeus (Gujarat).

Distribution : Maharashtra, Orissa and Tamil Nadu.

9. Exoprosopa (Exoprosopa) insulata (Walker)
1852. Anthrax insulata Walker, Insecta Saundersiana, 1 : 72.

Diagnosis : A medium sized blackish species; lateral portion of thorax with long black
bristly hairs but dorsum with short black pubescence and minute yellow scales; with a broad oblique
dark brown band extending from costa to middle of axillary cell embracing basal third of discal

cell.

Visiting plant species : Cassia tora Linnaeus (Gujarat).
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Distribution : Assam, Bihar, Gujarat, Himachal Pradesh, Madhya Pradesh, Karnataka, Tamil
Nadu, Tripura, Uttar Pradesh and West Bengal.

Family SYRPHIDAE
10. Asarkina (Asarkina) ericetorum (Fabricius)
1781. Syrphus ericetorum Fabricius, Spec. Insekt., 2 : 425.

Diagnosis : A medium sized yellowish species; frons yellow, vertex black but both with black
pubescence; thorax and scutellum covered with bright yellow pubescence; abdomen orange yellow
with all the segments black banded at posterior margin; legs yellow.

Visiting plant species : Cassia tora Linnaeus (Gujarat), Solanum nigrum Linnaeus and
Amaranthus spinosa Linnaeus (Jammu and Kashmir).

Distribution : Arunachal Pradesh, Assam, Gujarat, Jammu and Kashmir, Meghalaya, Sikkim,
Tamil Nadu, Tripura and West Bengal.

11. Episyrphus balteatus (De Geer)
1776. Musca balteata De Geer, Mem pour Serv. Hist. Ins., 6 : 116.

Diagnosis : A medium sized yellowish species; antennal prominence yellowish with a small
black dot above base of antennae; thorax blackish with 2 greyish stripes on fore part; scutellum
covered with partly yellow & partly black pubescence. Abdomen wholly orange with second to
fifth segment indistinctly median spotted or black banded.

Visiting plant species : Solanum nigrum Linnaeus, Foeniculum vulgare Gaertn., Cannabis sativa
Linnaeus, Nicotiana plumbaginifolia Viv. (Jammu and Kashmir).

Distribution : Assam, Arunachal Pradesh, Himachal Pradesh, Jammu & Kashmir, Karnataka,
Kerala, Manipur, Meghalaya, Orissa, Sikkim, Tamil Nadu and West Bengal.
12. Ischiodon scutellaris (Fabricius)
1805. Scaeva scutellaris Fabricius, Syst. Antliat. : 252.

Diagnosis : A medium sized blackish species with frons and face bright sulphur yellow; thorax
shining black, side margins bright yellow from anterior margin of wing; abdomen black with a pair
of yellow spots on second segment, and one yellow bandan third & fourth; fifth segment mostly
orange; legs yellow with a broad subapical black ring on hind femora.

Visiting plant species : Cassia tora Linnaeus (Gujarat).

Distribution : Andhra Pradesh, Assam, Delhi, Gujarat, Meghalaya, Jammu and Kashmir,
Karnataka, Kerala, Madhya Pradesh, Manipur, Orissa, Punjab, Rajasthan, Sikkim, Tamil Nadu,
Tripura and West Bengal.
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13. Metasyrphus (Metasyrphus) latifasciatus (Macquart)
1829. Syrphus latifasciatus Macquart, Ins. Dipt. N. Fr., 4 ;. 94(242).

Diagnosis : A medium sized black species; face yellow with black pubescence; antenna reddish
brown; thorax black with sides and lateral regions yellow; legs orange yellow with all femora
blackish at base; abdomen black, second segment with a pair of yellow spots, third and fourth
segment with a yellow band behind anterior margin, fifth segment orange with an oval black spot
at middle.

Visiting plant species : Cannabis sativa Linnaeus (Jammu and Kashmir).

Distribution : Himachal Pradesh, Jammu and Kashmir.

14. Scaeva latimaculata Brunetti
1923. Lasiopticus latimaculata Brunetti, Fauna, Brit. India, Dipt. 3 : 68.

Diagnosis : A medium blackish species; thorax black with yellow side margins entirely; abdomen
black with 3 pairs of subequal orange spots on second to fifth segment; legs orange yellow with
anterior and hind femora black on basal half.

Visiting plant species : Melilotus officinalis Linnaeus (Himachal Pradesh).

Distribution : Himachal Pradesh, Punjab, Rajasthan and Uttar Pradesh.

15. Sphaerophoria scripta (Linnaeus)
1758. Musca scripta Linnaeus, Syst. Nat. Ed., 10 : 594.

Diagnosis : A small linear black and yellow species; face with antennae yellowish; thoracic
dorsum black with lateral sides yellow, striped; scutellum yellow; abdomen black with yellow
transverse bands; legs yellow with dark tarsi.

Visiting plant species : Solanum nigrum Linnaeus, Foeniculum vulgare Gaertn., Chrysanthemum
sp., Cannabis sativa Linnaeus, Nicotiana plumbaginifolia Viv., Chenopodium ambrosioides Linnaeus

(Jammu and Kashmir).

Distribution : Jammu and Kashmir.

16. Melanostoma orientale (Wiedemann)

1824. Syrphus orientalis Wiedemann, Analecta Ent. : 36.

Diagnosis : A small blackish species; face with central bump and moderately produced upper
mouth edge; thorax and scutellum blackish with soft yellowish to brownish pubescence; second to

fourth abdominal segments each with a pair of orange yellow spots of varying shape; basal half of
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anterior and posterior femora wholly black, rest yellow, hind tibia with a broad black median

band, rest of all tibiae orange.

Visiting plant species : Solanum nigrum Linnaeus, Rubus sp. (Jammu and Kashmir), Digitalis

purpurea Linnaeus (Himachal Pradesh).
Distribution : Arunachal Pradesh, Assam, Himachal Pradesh, Jammu and Kashmir, Karnataka,
Meghalaya, Punjab, Sikkim, Tamil Nadu, Tripura, Uttar Pradesh and West Bengal.
17. Chrysotoxum baphyrus Walker
1849. Chrysotoxum baphyrus Walker, List Dipt. Colln. Br. Mus., 3 : 542,

Diagnosis : A robust black and yellow species; first and second antennal joints orange brown,
third black; thoracic dorsum black with two yellowish grey median stripes, abdomen yellowish

with some black pattern; legs mainly yellowish.
Visiting plant species : Ipomea sp. (Jammu and Kashmir).
Distribution : Arunachal Pradesh, Maghalaya, Himachal Pradesh, Jammu and Kashmir, Tamil
Nadu, Uttar Pradesh and West Bengal.
18. Paragus (Paragus) serratus (Fabricius)
1805. Mulio serratus Fabricius, Syst. Antliat : 186.

Diagnosis : A small black species; eyes with three longitudinal stripes of white pubescence;
thorax blue black with a pair of longitudinal grey stripes; scutellum black with serrated hind margin;

abdominal segments reddish brown and black patterned; legs black & brown.
Visiting plant species : Solanum nigrum (Jammu and Kashmir).

Distribution : Assam, Bihar, Delhi, Goa, Jammu and Kashmir, Karnataka, Kerala, Madhya
Pradesh, Maharashtra, Manipur, Meghalaya, Orissa, Punjab, Sikkim, Tamil Nadu, Tripura, Uttar
Pradesh and West Bengal.

19. Paragus (Pandasyophthalmmus) atratus de Meijere

1906. Paragus atratus de Meijere, Nova Guinea 1 : 85

Diagnosis : A small black species with eyes sparsely hairy in male, bare in female; thorax,
scutellum and abdomen shining black; legs yellow with basal half of anterior and hind femora
black, hind metatarsi distinctly incrassated.

Visiting plant species : Solanum nigrum Linnaeus (Jammu and Kashmir).

Distribution : Jammu and Kashmir, Uttar Pradesh, West Bengal.
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20. Paragus (Pandasyophthalmus) rufiventris Brunetti
1913. Paragus rufiventris Brunetti, Rec. Indian Mus., 8 : 157.

Diagnosis : A small black species; hind orbit of eye bears a fringe of white hairs; thorax and
scutellum shining black with fine black pubescence; basal half of abdomen blue-black, rest reddish
brown; femora black on basal half, rest brownish yellow.

Visiting plant species : Solanum nigrum Linnaeus (Jammu and Kashmir).

Distribution : Assam, Bihar, Jammu and Kashmir, Sikkim, Tripura, Uttar Pradesh, West Bengal.

21. Paragus (Pandasyophthalmus) tibialis (Fallen)
1817. Pipizia tibialis Fallen, Syrphici Sveciae : 60.

Diagnosis : A small black species with yellow face and a black line on it; thorax black, covered
with long pale yellow pubescence; abdomen shining black; basal half of anterior and little more of
hind tibia black, rest bright orange.

Visiting plant species : Solanum nigrum Linnaeus, Amaranthus spinosa Linnaeus (Jammu and
Kashmir).

Distribution : Assam, Bihar, Himachal Pradesh, Jammu and Kashmir, Karnataka, Kerala,
Meghalaya, Punjab, Sikkim, Tripura, Uttar Pradesh and West Bengal.
22. Eristalinus aenus v. taphicus (Wiedemann)
1830. Eristalis taphicus Wiedemann, Aussereurop. zweliffl. Insekt., 2 : 191.

Diagnosis : A medium blackish species; face bears inconspicuous white hairs; third antennal
segment reddish brown, rest black; thorax with four longitudinal black stripes; scutellum with
dense yellowish brown pubescence; abdomen with dense brown pubescence but whitish on sides;
all femora black with orange brown tips.

Visiting plant species : Tagetes patula Linnaeus (Jammu and Kashmir).

Distribution : Jammu and Kashmir, Maharashtra, Uttar Pradesh.

23. Eristalinus (Eristalinus) arvorum (Fabricius)
1787. Syrphus arvorum Fabricius, Mantissa Insect., 2 : 336.

Diagnosis : A large yellow and black species; frons covered with black pubescence and face
with pale yellow pubescence; thorax with four longitudinal black stripes, whole thorax and scutellum
covered with pale yellow pubescence; abdomen black, second and third segments with a pair of
yellow spots; all tibiae black basally to a varying extent.

Visiting plant species : Tagetes patula Linnacus (West Bengal).

Distribution : Arunachal Pradesh, Jammu and Kashmir, Meghalaya, Orissa, Sikkim, Tripura
and West Bengal.
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24. Eristalinus (Eristalinus) laetus (Wiedemann)
1830. Eristalis laetus Wiedemann, Aussereurop. zweiffl. Insekt., 2 . 191.

Diagnosis : A small blackish species; face black with whitish grey pubescence; thorax and
scutellum black with brownish grey pubescence; abdomen black with brownish grey pubescence

on dorsum, whitish towards margin.
Visiting plant species : Tagetes patula Linnaeus (West Bengal).
Distribution : Andhra Pradesh, Maharashtra, Meghalaya, Bihar, Jammu and Kashmir, Kamataka,
Rajasthan, Tamil Nadu and West Bengal.
25. Eristalinus (Erislalinus ) obscuritarsis de Meijere
1908. Eristalis obscuritarsis de Meijere, Tijdschr. Ent., 52 : 250.

Diagnosis : A medium black species with reddish antennae; thorax black with 3 yellow
longitudinal stripes; scutellum yellowish; third abdominal segment with a pair of quadrate
yellowish spot on each side; tip of all femora yellow, front, mid and hind tibiae at base yellow,

rest black.
Visiting plant species : Tagetes patula Linnaeus, Aegle marmelos Linnaeus (West Bengal).
Distribution : Gujarat, Jammu and Kashmir, Karnataka, Kerala, Maharashtra, Orissa, Sikkim
and West Bengal.
26. Eristalinus (Eristalinus ) quinquestriatus (Fabricius)
1794. Syrphus quinquestrurtus Fabricius, Ent. Syst., 4 : 289.

Diagnosis : A medium sized yellow and black species; frons and face with yellowish grey
pubescence, antenna and arista brownish orange, thoracic dorsum with four black longitudinaly
stripes; scutellum yellowish; abdominal segments yellow and black patterned; all femora black
except tip of fore and hind femora orange or yellow.

Visiting plant species : Tagetes patula Linnacus (West Bengal).
Distribution : Assam, Meghalaya, Bihar, Karnataka, Kerala, Madhya Pradesh, Orissa, Uttar
Pradesh and West Bengal.
27. Eristalinus (Eristalodes) paria (Bigot)
1880. Eristalomyia paria Bigot, Annls Soc. Ent. Fr., (5)10 ; 218.

Diagnosis : A large yellow and black species; eyes with 6 narrow more or less parallel
longitudinal dark stripes and dark brown pubescent on front part; dorsum of thorax with 4 black
longitudinal stripes; abdomen black and yellow patterned; legs mainly blackish.
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Visiting plant species : Helianthus sp. (Jammu and Kashmir).
Distribution : Himachal Pradesh, Jammu and Kashmir, Karnataka, Meghalaya, Sikkim, Tamil
Nadu, Uttar Pradesh and West Bengal.
28. Eristalis (Eristalis) tenax (Linnaeas)
1758. Musca tenax Linnaeus, Syst. Nat. Ed., 10 : 591.

Diagnosis : A large black and yellow species; eyes with 2 longitudinal stripes of dense
brown hairs; thorax brownish black with a tuft of pale hairs on post alar calli; first abdominal
segment black, second and third segments brownish orange; legs black with basal third of fore
and basal half of middle tibiae yellow, a small quadrate dark brown spot below tip of axilliary
vein.

Visiting plant species : Helianthus sp., Tagetes patula Linnaeus, Chrysanthemum sp. (Jammu
and Kashmir).

Distribution : Nearly cosmopolitan.

29. Eristalis (Eoseristalis) arbustorum (Linnaeus)
1758. Musca arbustorum Linnaeus, Syst. Nat. Ed., 10 : 591.

Diagnosis : A medium black and yellowish species; antennae black with orange arista;
thorax and scutellum covered with brownish yellow pubescence; abdomen orange yellow with
black pattern; tips of femora, basal 2/3rd. Anterior tibiae & basel half of hind tibiae orange; rest of
legs black.

Visiting plant species : Chrysanthemum sp. Tagetes patula Linnaeus (Jammu and Kashmir).

Distribution : Meghalaya, Jammu and Kashmir, Sikkim and West Bengal.

30. Eristalis (Eoseristalis) cerealis Fabricius
1805. Eristalis cerealis Fabricius, Syst. Antliat. : 232.

Diagnosis : A large blackish species; frons black with blackish-brown pubescence; thorax with
a broad transverse stripe along suture; second abdominal segment with a pair of triangular yellow
spots; legs shining black, tips of all femora and basal half of all tibiae yellow.

Visiting plant species : Xanthium strumarium Linnaeus, Chrysenthamum sp., Tagetes patula

Linnaeus, (Jammu and Kashmir), Melilotus officinalis Linnaeus ( Himachal Pradesh).

Distribution : Assam, Arunachal Pradesh, Himachal Pradesh, Jammu and Kashmir, Meghalaya,
Mizoram, Nagaland, Sikkim and West Bengal.
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31. Mesembrius quadrivittatus (Wiedemann)
1819. Eristalis quadrivittatus Wiedemann, Zool. Mag., 1 : 17.

Diagnosis : A large yellow and black species; eyes not touching at any point; thorax yellow
with three longitudinal black stripes; abdomen orange with black paterns; femora black with tip
brownish tinge, anterior and middle tibiae orange yellow on basal half.

Visiting plant species : Rauvolfia serpentina Benth., Aegle marmelos Linnaeus (West Bengal).

Distribution : Assam, Bihar, Gujarat, Karnataka, Madhya Pradesh, Tamil Nadu and West Bengal.

32. Syritta orientalis Macquart
1824. Syritta orientalis Macquart, Dipt. Exot., 2(2) : 76(136).

Diagnosis : A medium blackish species; antennae orange with black arista; thorax black with
humeri, lateral sides and pleura wholly yellow or whitish grey; second and third abdominal segments
wholly with complete yellow bands; hind femora normally wholly yellow.

Visiting plant species : Ephedra geardiana Wall. (Himachal Pradesh).
Distribution : Bihar, Himachal Pradesh, Pondicheiy, Tamil Nadu and West Bengal.
33. Syritta pipiens (Linnaeus)
1758. Syritta pipiens Linnaeus, Syst. Nat. Ed., 10 : 594.

Diagnosis : A medium blackish species with humeri and pleura yellowish to whitish grey;
second and third abdominal segments with a pair of yellowish spots.

Visiting plant species : Solanum nigrum Linnaeus, Amaranthus spinosus Linnaeus, Nicotiana
plumbaginifolia Viv., Cannabis sativa Linnaeus (Jammu and Kashmir).

Distribution : Himachal Pradesh, Jammu and Kashmir.

Family MUSCIDAE
34. Orthellia timorensis (Robineau-Desvoidy)
1830. Orthellia timorensis Robineau-desvoidy, Mem. Pres. Div. Sav. Acad. Sci. Inst. Fr., 2 : 460.

Diagnosis : A medium metallic colored species; in male inner facets of eye markedly enlarged,;
thorax with 2 pairs of presutural dorsocentrals; mid tibia with an ad seta only; discal cell of wing
with a bare longitudinal stripe, close to M; + Cu,.

Visiting plant species : Scaevola sericea Vahl (West Bengal).

Distribution : Andhra Pradesh, Arunachal Pradesh, Assam, Bihar, Kerala, Orissa, Sikkim, Tamil
Nadu, Tripura, Uttar Pradesh and West Bengal.
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35. Orthellia viridis (Wiedemann)
1824. Idia viridis Wiedemann, Analecta Ent.,: 50.

Diagnosis : A medium metallic green, blue-green or brassy-green; eyes rather densely short
haired; thorax shining, the thin grayish dust becoming evident only in a tangential view; 4th
abdominal segment more brassy or bronze, wings with light brown veins and wholly hairy
membrane; coxae and femora with slight metallic green reflections.

Visiting plant species : Aesculus indica Colebr.ex Comb., Castanea sativa Mill. (Himachal
Pradesh).

Distribution : Chandigarh, Himachal Pradesh, Jammu and Kashmir, Punjab, Sikkim, Tripura,
Uttar Pradesh and West Bengal.

Family CALLIPHORIDAE
36. Lucilia porphyrina (Walker)
1856. Musca porphyrina Walker, J. Proc. Linn. Soc. Lond., Zool., 1 : 24.

Diagnosis . A small green to purple coloured fly; third antennal segment 5 times of 27; wing
tinged brown, subcostal sclerite with stiff black hairs; squama dark brown.

Visiting plant species : Scaevola sericea Vahl (West Bengal).
Distribution : Arunachal Pradesh, Assam, Jammu and Kashmir, Himachal Pradesh, Sikkim and
West Bengal.
37. Chrysomya megacephala (Fabricius)
1794. Musca megacephala Fabricius, Syst. Ent., 4 : 317.

Diagnosis : A medium blue or green coloured fly with upper eye facets greatly enlarged than

lower third in male; wing hyaline, slightly dark at base; legs black.
Visiting plant species : Holarrhena antidysenterica Wall. (Gujarat).

Distribution : Throughout India.

38. Stomorhina discolor (Fabricius)

1794. Musca discolor Fabricius, Ent. Syst., 4 : 320.

Diagnosis : A small species with green coloured thorax and blackish abdomen; face, epistome
and anterior half of gena shining black; anterior and middle femora black, rest of legs otherwise

coloured.
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Visiting plant species : Zizyphus sp. (Gujarat), Syzygium jambos Alston, Callistemon citrinus
(Curtis), Tagetes patula Linnaeus (West Bengal), Taraxacum officinale Wigg. (Himachal Pradesh).

Distribution : Arunachal Pradesh, Assam, Bihar, Kerala, Manipur, Meghalaya, Tripura, Uttar
Pradesh and West Bengal.

SUMMARY

Altogether 38 species of 26 genera under 6 families of Diptera are reported here as pollinator
of medicinal plants. Of them the family Syrphidae shares maximum number of species (24 species),
followed by Bombyliidae (5 species), Stratiomyidae (3 species), Calliphoridae (3 species), Muscidae
(2 species) and Tabanidae (1 species) (Table 1). These pollinator species were found to visit 28
species of medicinal plants. Of them maximum number of pollinator species were found in Tagetes
patula (12 species), Solanum nigrum (9 species), Cassia tora (5 species), Chrysanthemum sp.
(4 species) and Cannabis sativa (4 species) (Table 2).
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Table 1. : List of Insect Pollinators with their visited plant species.

Species Family Plant species Family Color of Medicinal use
the flower

1 STRATIOMYIDAE | Tagetes patula ASTERACEAE | Yellow Wound healing, bleeding

2 Tagetes patula ASTERACEAE Yellow Wound healing, bleeding

3 Zizyphus sp. RHAMNACEAE Greenish-Yellow | Sore throat, dysentery
Nerium indicum APOCYANACEAE |Red-rose Skin disease, ophthalmic

4 TABANIDAE Anacardium occidentale ANACARDIACEAE | White Intermittent fever, skin disease
Coriandrum sativum UMBELLIFERAE White Abdominal pain for indigestion

5 BOMBYLIIDAE Coriandrum sativum UMBELLIFERAE White Abdominal pain for indigestion

6 Cassia tora FABACEAE Yellow Ring worm, itch

7 Tagetes patula ASTERACEAE Yellow Wound healing, bleeding

8 Cassia tora FABACEAE Yellow Ring worm, itch

9 Cassia tora FABACEAE Yellow Ring worm, itch

10 SYRPHIDAE Cassia tora FABACEAE Yellow Ring worm, itch
Solanum nigrum SOLANACEAE White Ulcers and skin diseases
Amaranthus spinosa AMARANTHACEAE | Greenish Colic pain, leucorrhoea

1 Solanum nigrum SOLANACEAE White Ulcers and skin diseases
Foeniculum vulgarae UMBELLIFERAE Yellow Stomachic, purgative
Cannabis sativa CANNABIACEAE Yellow-green Depression, gonorrhoea
Nicotiana plumbaginifolia SOLANACEAE Rose Scabies, hernia, constipation

12 Cassia tora FABACEAE Yellow Ring worm, itch

13 Cannabis sativa CANNABIACEAE Yellow-green Depression, gonorrhoea

14 SYRPHIDAE Melilotus officinalis LEGUMINOSAE Yellow Externally, windy colic

15 Solanum nigrum SOLANACEAE White Ulcers and skin diseases
Foeniculum vulgare UMBELLIFERAE Yellow Stomachic, purgative
Cannabis sativa Yellow-green Depression, gonorrhoea

CANNABIACEAE
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Table 1.: (Contd.).
Species Family Plant species Family Color of Medicinal use
7 the flower

15 Nicotiana plumbaginifolia SOLANACEAE Rose Scabies, hernia, constipation
Chrysanthemum sp. ASTERACEAE White/ yellow Indigestion, bad colds
Chenopodium ambrosioides | CHENOPODIACEAE | Greenish Gynecology problems

16 Solanum nigrum SOLANACEAE White Ulcers and skin diseases
Rubus sp. ROASACEAE White Dysentery
Digitalis purpurea SCROPHULARIACEAE | Rosy-purple Healing wounds and burns

17 Ipomoea sp. CONVOLVULACEAE | Purple Purgative

18 Solanum nigrum SOLANACEAE White Ulcers and skin diseases

19 Solanum nigrum SOLANACEAE White Ulcers and skin diseases

20 Solanum nigrum SOLANACEAE White Ulcers and skin diseases

21 Solanum nigrum SOLANACEAE White Ulcers and skin diseases
Amaranthus spinosa AMARANTHACEAE | Greenish Colic pain, leucorrhoea

22 Tagetes patula ASTERACEAE Yellow Wound healing, bleeding

23 Tagetes patula ASTERACEAE Yellow Wound healing, bleeding

24 Tagetes patula ASTERACEAE Yellow Wound healing, bleeding

25 SYRPHIDAE Tagetes patula ASTERACEAE Yellow | Wound healing, bleeding
Aegle marmelos RUTACEAE Greenish-white | Antibiotic properties, dysentery

26 Tagetes patula ASTERACEAE Yellow Wound healing, bleeding

27 Helianthus sp. ASTERACEAE Yellow Diabetic disease

28 Tagetes patula ASTERACEAE Yellow Wound healing, bleeding
Helianthus sp. ASTERACEAE Yellow Diabetic disease
Chrysanthemum sp. ASTERACEAE White/yellow Indigestion, bad colds
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Table 1. : (Contd.).

Species Family Plant species Family Color of Medicinal use
the flower

29 Tagetes patula ASTERACEAE Yellow Wound healing, bleeding
Chrysanthemum sp. ASTERACEAE White/yellow [ Indigestion, bad colds

30 Tagetes patula ASTERACEAE Yellow Wound healing, bleeding
Chrysanthemum sp. ASTERACEAE White/yellow |Indigestion, bad colds
Xanthium strumarium ASTERACEAE Greenish Skin, bladder infection, bleeding
Melilotus officinalis LEGUMINOSAE Yellow Externally, windy colic

31 Rauvolfia serpentina APOCYANACEAE | Reddish-white Insanity & high blood pressure
Aegle marmelos RUTACEAE Greenish-white | Antibiotic properties, dysentery

32 Ephedra geardiana EPHEDRACEAE Epilepsy, asthma

33 Solanum nigrum SOLANACEAE White Ulcers and Skin diseases
Cannabis sativa CANNABINACEAE | Yellow-green | Depression, gonorrhoea
Nicotiana plumbaginifolia SOLANACEAE Rose Scabies, hernia, constipation
Amaranthus spinosa AMARANTHACEAE | Greenish Colic pain, leucorrhoea

34 MUSCIDAE Scaevola sericea GOODENIACEAE | White Heal fractures, breathing problem

35 Aesculus indica HIPPOCASTANACEAE | White Rheumatic, gouty
Castania sativa FAGACEAE Lumbago in Homeopathy

36 CALLIPHORIDAE | Scaevola sericea GOODENIACEAE | White Heal fractures, breathing problem

37 Holarrhena antidysenterica | APOCYANACEAE |White Dysentery, vaginitis

38 Zizyphus sp. RHAMNACEAE Greenish-yellow| Sore throat, dysentery
Syzygium jambos MYRTACEAE Greenish Sore throat, ulcers, diabetic
Callistemon citrinus MYRTACEAE Red Essential oil
Tagetes patula ASTERACEAE Yellow Wound healing, bleeding
Taraxacum officinale ASTERACEAE Yellow Liver disease, hapatic disease
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Table 2. : Medicinal plant species and their Dipteran Pollinators. -

Aegle marmelos

Eristalinus (Eristalinus) obscuritarsis, Mesembrius
quadrivittatus

Aesculus indica

Orthellia viridis

Amaranthus spinosa

Asarkina (Asarkina) ericetorum, Paragus
(Pandasyophthalmus) tibialis, Syritta pipiens

Anacardium occidentale

Hybomitra hirta

Callistemon citrinus

Stomorhina discolor

Cannabis sptiva

Episyrphus balteatus, Metasyrphus (Metasyrphus)
latifastictus, Sphaerophoria scripta, Syritta pipiens

Castania sativa

Orthellia viridis

Cassia tora

Argyramoeba duvaucelli, Thyridanthrax (Exhyalanthrax)
absalon, Exoprosopa (Exoprosopa) insulata, Asarkina
(Asarkina) ericetorum, Ischiodon scutellaris

Chenopodium ambrosoides

Sphaerophoria scripta

Chrysanthemum sp.

Sphaerophoria scripta, Eristalis (Eristalis) tenax,
Eristalis (Eoseristalis) arbustorum, Eristalis
(Eroseristalis) cerealis

Coriandrum sativum

Hybomitra hirta, Petrorossia nigrofemorata

Digitalis purpurea

Melanostoma orientale, Ephedra geardiana, Syritta
orientalis

Foeniculum vulgarae

Episyrphus balteatus, Sphaerophoria scripta

Helianthus sp.

Eristalinus (Eristalodes) paria, Eristalis (Eristalis) tenax

Holarrhena antidysenterica

Chrysomya mégacephala

Ipomoea sp.

Chrytoxum baphyrus

Nerium indicum

Adoxomyia heminopla

Nicotiana plumbaginifolia

Episyrphus balteatus, Sphaerophoria scripta, Syritta
pipiens

Meliolotus officinalis

Scaeva latimaculata, Eristalis (Eoseristalis) cerealis

Meliolotus alba

Eristalis (Eoseristalis) cerealis

Rauvolfia serpentina

Mesembrius quadrivittatus

Rubus sp.

Melanostoma orientale

Scaevola sericea

Orthellia timorensis, Lucilia porphyrina




MITRA et al. : Studies on the dipteran Pollinators of medicinal plants in India

Table 2. : (Contd.).

Solanum nigrum

Syritta pipiens, Paragus (Pandasyophthalmus) tibialis,
Paragus (Pandasyophthalmus) rufiventris, Paragus
(Paragus) atratus, Paragus (Paragus) serratus,
Melanostoma orientale, Sphaerophoria scripta,
Episyrphus balteatus, Asarkina (Asarkina) ericetorum

Syzygium jambos

Stomorhina discolor

Taraxacum officinale

Stomorhina discolor

Tagetes patula

Microchrysa flaviventris, Oplodontha rubrithorax, Villa
panisca, Eristalinus aenus v. taphicus, Eristalinus
(Eristalinus) arvorum, Eristalinus (Eristalinus) laetus,
Eristalinus (Eristalinus) obscuritarsis, Eristalinus
(Eristalinus) quinquestriatus, Eristalis (Eristalis) tenax,
Eristalis (Eoseristalis) arbustorum, Eristalis
(Eoseristalis) cerealis, Stomorhina discolor

Xanthium strumarium

Eristalis (Eoseristalis) cerealis

Zizyphus sp.

Adoxomyia heminopla, Stomorhina discolor




MITRA e al. : Studies on the dipteran Pollinators of medicinal plants in India

PLATE I

Figs. 1-4. : 1. Flowers of the Marigold, Tagetes panda; 2. Flowers of the Scucvola sericea Vahl. 3. Flower v, Eristalis
(Eristalis) tenax (Linnaeus): 4. Flower fly in the search of nectar.
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PLATE 11

Figs. 5-10. : 5. Flower fly, Eristalinus (Eristalinus) laetus (Wiedemann); 6. Flower fly, Mesembrius quadrivittatus
(Wiedemann); 7. Flower fly, Eristalinus aenus v. taphicus (Wiedemann); 8. Flower fly, Eristalinus (Eristalinus) quinquestriatus
(Fabricius); 9. Flower fly Asarkina (Asarkina) ericetorum (Fabricius); 10. Flower fly, Eristalinus (Eristalinus) obscuritarsis
de Meijere.
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PLATE III

Figs. 11-14. : 11. Flowers of the Sarpgandha, Rauvolfia serpentina Benth; 12. Flowers of the Foxglove, Digitalis purpurea:
13. Horse fly, Hybomitra hirta (Walker); 14. Muscid fly, Orthellia timorensis (Robineau-Desvoidy).
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PLATE IV

Figs. 15-17. : 15. Bee-fly, Exoprosopa (Exoprosopa) insulata Walker; 16. Bee-fly, Villa panisca (Rossi); 17. Bee-fly,
Argyramoeba duvaucelii (Macquart).
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FRESHWATER ROTIFER TAXOCOENOSIS (ROTIFERA :
EUROTATORIA) OF ORISSA, WITH REMARKS ON
COMPOSITION AND DISTRIBUTION

B. K. SHARMA AND SUMITA SHARMA*

Department of Zoology, North-Eastern Hill University, Shillong-793 022, Meghalaya

INTRODUCTION

Although taxonomic studies on the Indian freshwater Rotifera began more than one century
- ago, adequate information about bio-diversity of the members of this phylum from different regions/
states of this country is hitherto lacking (Sharma, 1996, 1998). This generalization also holds true
to the rotifer fauna of Orissa; the earlier contributions from this state are so far restricted to the
works of Sharma (1977, 1980, 1987). The present study is, therefore, an attempt to fill up the
stated lacuna and it deals with 104 species (114 taxa). Various interesting species are briefly
diagnosed and illustrated. Remarks are made on the general nature and composition of Orissa
Rotifera and on the distribution of different taxa.

MATERIALS AND METHODS

The present observations are based on the material collected by the authors from the following
localities (Fig. 1) of Eastern Orissa :

Gopalpur-on-sea (Lat. : 19°16' N; Long. : 84°57"' E)
Berhampur (Lat. : 19°18' N; Long. : 84°51' E)
Ganjam (Lat. : 19°22' N; Long. : 85°06' E)
Puri (Lat. : 19°48' N; Long. : 85°32' E)
Bhubaneshwar (Lat. : 20°15' N; Long. : 85°52' E)
Khurda (Lat. : 20°11' N; Long. : 85°40"E)

*Eastern Regional Station, Zoological Survey of India, Fruit Gardens, Risa Colony, Shillong-793 003,
Meghalaya.
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Cuttack (Lat. : 20°28' N; Long. : 85°54' E)
Kendrapara (Lat. : 20°30' N; Long. : 86°28' E)
Dhenkanal (Lat. : 20°40' N; Long. : 85°38' E)

Qualitative plankton samples were collected from various ephemeral and perennial aquatic
biotopes of the mentioned major localities and their adjacent areas by towing a nylobolt plankton
net (No. 25) and were preserved in 5% formalin. In all, about 118 samples were examined for this
study. Various rotifer taxa were screened, isolated, mounted in Polyvinyl alcohol-lactophenol
mixture and identified following the works of Kutikova (1970), Koste (1978), Sharma (1983) and
Segers (1995). All the drawings are made with a Leitz-Dialux phase contrast stereoscopic
microscope with a drawing-tube attachment and the measurements are given in micrometers (Ltm). -
The system of classification followed in this account is after Sharma (2001). The reference collections
are deposited in Freshwater Biology Laboratory, Department of Zoology, North-Eastern Hill
University, Shillong.

84°N 88°N

Fig. 1. : Map of Orissa showing the sampling sites.
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LIST OF THE EXAMINED TAXA

Phylum ROTIFERA
Super-class EUROTATORIA
Class MONOGONONTA
Order PLOIMIDA
Family BRACHIONIDAE

Anuraeopsis coelata (De Beauchamp, 1932)
A. fissa (Gosse, 1851)
Brachionus angularis Gosse, 1851

bidentatus bidentatus Anderson, 1889

. bidentatus testudinarius (Jakubski, 1912)*

. budapestinensis Daday, 1885

. calyciflorus f. anuraeiformis (Brehm, 1909)
. calyciflorus f. amphiceros (Brehm, 1909)
calyciflorus f. dorcas (Gosse, 1851)

caudatus aculeatus (Hauer, 1937)
caudatus personatus (Ahlstrom, 1940)
. caudatus vulgatus Ahlstrom, 1940

diversicornis (Daday, 1883)

. durgae Dhanapathi, 1974"

falcatus Zacharias, 1898

forficula Wierzejski, 1891

forficula minor (Voronkov, 1913)

. mirabilis Daday, 1897*

. plicatilis (O. F. Miiller, 1786)

. quadridentatus (Hermann, 1783)
quadridentatus brevispinus (Ehrenberg, 1832)
. quadridentatus cluniorbicularis (Skorikov, 1894)
. quadridentatus rhenanus (Lauterborn, 1893)

. rubens Ehrenberg, 1838

Keratella edmondsoni (Ahlstrom, 1943)™*
K. lenzi Hauer, 1953

K. procurva (Thorpe, 1891)

K. quadrata (O. F. Miiller, 1786)"

K. tropica (Apstein, 1907)

Platyias quadricornis (Ehrenberg, 1832)

Platinous patulus (O. F. Miiller, 1786)
P. patulus macracanthus (Daday, 1905)
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Family EUCHLANIDAE

Euchlanis dilatata Ehrenberg, 1832

E. triquetra Ehrenberg, 1838

Dipleuchlanis propatula (Gosse, 1886)
Tripleuchlanis plicata (Levander, 1894)
Beauchampiella eudactylota (Gosse, 1886)"

Family MYTILINIDAE

Mpytilina acanthophora Hauer, 1938
M. bisulcata (Lucks, 1912)*
M. ventralis (Ehrenberg, 1832)

Family TRICHOTRIDAE

Macrochaetus sericus (Thorpe, 1893)
Trichotria tetractis (Ehrenberg, 1830)

Family COLURELLIDAE

Colurella obtusa (Gosse, 1886)"

C. sulcata (Stenroos, 1898)

C. uncinata (O. F. Miiller, 1773)
Lepadella acuminata (Ehrenberg, 1834)
. apsida Harring, 1916"

. costatoides Segers, 1992**

. cristata (Rousselet, 1893)*

. ovalis (O. F. Miiller, 1786)

. patella (O. F. Miiller, 1773)

. rhomboides (Gosse, 1886)

. rhomboidula (Bryee, 1890)"

. triptera Ehrenberg, 1830

. (Heterolepadella) apsicora Myers, 1934"
. ehrenbergi (Perty, 1850)

. heterostyla (Murray, 1913)

NN NN

Family LECANIDAE

Lecane aculeata (Jakubski, 1912)
L. arcula Harring, 1914"

L. curvicornis (Murray, 1913)

L. crepida Harring, 1914

L. flexilis (Gosse, 1886)

L. hornemanni (Ehrenberg, 1834)"
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63.
64.
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67.
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69.
70.
71.
72.
73.
74.
75.
76.
71.
78.
79.

80.
81.
82.

83.

84.
85.
86.
87.

. inermis (Bryce, 1892)

. lateralis Sharma, 1978

. leontina (Turner, 1892)

. ludwigii (Eckstein, 1883)
luna (O. F. Miiller, 1776)
nana (Murray, 1913)"

. ohioensis (Herrick, 1885)*
. papuana (Murray, 1913)*
. signifera (Jennings, 1896)
. sola Hauer, 1936™*

. ungulata (Gosse, 1887)
L. (Hemimonostyla) inopinata Harring & Myers, 1926
L. (Monostyla) acanthinula (Hauer, 1938)

L. (M.) bulla (Gosse, 1851)

L. (M.) closterocerca (Schmarda, 1898)

L. (M.) bifurca (Bryce, 1892)"

L. (M.) decipiens (Murray, 1913)

L. (M.) furcata (Murray, 1913)

L. (M.) hamata (Stokes, 1896)

L. (M.) lunaris (Ehrenberg, 1982)"

L. (M.) obtusa (Murray, 1913)*

L. (M.) pyriformis (Daday, 1905)

L. (M.) quadridentata (Ehrenberg, 1832)

L. (M.) stenroosi (Meissner, 1908)

L. (M.) thienemanni (Hauer, 1938)"

L. (M.) unguitata (Fadeev, 1925)

*

DO NN NN NN N

Family NOTOMMATIDAE

Cephalodella forficula (Ehrenberg, 1832)"
C. mucronata Harring & Myers, 1921
Scaridium longicaudum (O. F. Miiller, 1786)

Family GASTROPODIDAE
Ascomorpha ovalis (Bergendal, 1892)*

Family TRICHOCERCIDAE

Trichocerca bicristata (Gosse, 1887)"
T. cylindrica (Imhof, 1891)

T. flagellata Hauer, 1938

T. longiseta (Schrank, 1802)"

45
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88. T. rattus (O. F. Miiller, 1786)
89. T. similis (Wierzejski, 1893)

Family ASPLANCHNIDAE
90. Asplanchna brightwelli Gosse, 1850

Family SYNCHAETIDAE
91. Polyarthra vulgaris Carlin, 1943

Order FLOSCULARIACEA
Family CONOCHILIDAE

92. Conochilus unicornis Rousselet, 1892*

Family HEXARTHRIDAE
93. Hexarthra mira (Hudson, 1871)*

Family FILINIIDAE

94. Filinia longiseta (Ehrenberg, 1834)
95. F. opoliensis (Zacharias, 1898)

96. F. pejleri Hutchinson, 1964

97. F. saltator (Gosse, 1886)*

Family TESTUDINELLIDAE

98. Testudinella emarginula (Stenroos, 1898)*
99. T. parva (Ternetz, 1892)"*

100. T. patina (Hermann, 1783)

101. Pompholyx sulcata Hudson, 1885

Family TROCHOSPHAERIDAE
102. Horaella brehmi Donner, 1949

Super-class DIGONONTA
Class BDELLOIDEA
Order PHILODINIDA

Family PHILODINIDAE

103. Rotaria neptunia (Ehrenberg, 1832)*
104. R. rotatoria (Pallas, 1766)*

* New record from Orissa.

*x %k . . .
New record from Eastern India; the term ‘form’ has been used in ‘non-taxonomic’ sense to
indicate cyclomorphic variations in B. calyciflorus.
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SYSTEMATIC NOTES

Thirty-six species (37 taxa) are new to Orissa; the following systematic notes, however, deal
only with some interesting species reported presently :

Brachionus durgae Dhanapathi, 1974
(Fig. 2)

Diagnosis : Characterised by large lorica, distinct occipital margin and thread-like processes
for egg attachment with lorica. Rare in the present study; examined specimens agree with those
described from Andhra Pradesh (Dhanapathi, 1974).

Distribution : INDIA — Andhra Pradesh. Elsewhere — Cosmo(sub)tropical.
Brachionus mirabilis Daday, 1897
(Fig. 3)

Diagnosis : Ventral plate of lorica produced into two posterior spines extending backwards at an
angle of 45° Foot-opening situated between the bases of ventral spines and surrounded by a sheath.

Distribution : INDIA — Meghalaya, Assam, Tripura, West Bengal. Elsewhere — Tropics and
subtropics.
Keratella edmondsoni (Ahlstrom, 1943)
(Fig. 4)

Diagnosis : Lorica granulated, with characteristic pattern of carinal plaques on dorsum and
divergent posterior spines. Specimens from Orissa identical with those reported by Sanoamuang
et al. (1995).

Distribution : INDIA — Rajasthan, Assam. Elsewhere — Oriental region.
Mpytilina bisulcata (Lucks, 1912)
(Fig. 5)

Diagnosis : Lorica thin, transparent and without anterior spines; dorsal sulcus indistinct. Toes
long, slender and ending into slender, curved spines.

Distribution : INDIA — Meghalaya, West Bengal, Tripura, Orissa. Elsewhere — Cosmopolitan.
Lepadella apsida Harring, 1916
(Fig. 6 & 7)

Diagnosis : Lorica small, nearly circular; without dorsal sinus, ventral sinus circular and dorsal
plate arched. Foot-groove rounded U-shaped; toes short and pointed.

Distribution : INDIA — West Bengal, Punjab, Meghalaya. Elsewhere — Pantropics, reported
from China, America, Central and Eastern Asia, India.
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Lepadella costatoides Segers, 1992
(Fig. 8)

Diagnosis : Dorsum with three pairs of longitudinal ridges. Lorica with symmetrical postero-
lateral projections.

Distribution : INDIA — Kerala. Elsewhere — Tropics and subtropics.

Lepadella cristata (Rousselet, 1893)
(Fig. 9 & 10)

Diagnosis : Lorica with a dorsal median keel and a distinct posteriorly directed dorsal crest.
Toes long and pointed.

Distribution : INDIA — Meghalaya, West Bengal. Elsewhere — Cosmopolitan.

Lepadella rhomboidula (Bryce, 1890)
(Fig. 11 & 12)

Diagnosis : Lorica rhomboidal; median dorsal keel moderately high and with concave sides.
Dorsal sinus lacking, ventral sinus semicircular. Foot-groove inverted U-shaped; toes long and pointed.

Distribution : INDIA — West Bengal. Elsewhere — Cosmopolitan.
Lepadella (Heterolepadella) apsicora Myers, 1934

(Fig. 13)

Diagnosis : Lorica oval, with shallow dorsal and V-shaped ventral sinus. Toes unequal; right

toe longer than the left and often twisted.
Distribution : INDIA — West Bengal, Meghalaya. Elsewhere — Tropics and subtropics.
Lecane sola (Hauer, 1936)

(Fig. 14)

Diagnosis : Lorica small, oval, with straight and coincident anterior margins. Dorsal plate with
distinct pattern. Ventral plate smaller than dorsal plate and with small spines at its external angles.
Second foot-segment elongated, projecting beyond posterior end of lorica. Toes parallel-sided for
about half of their length and then tapering to pointed tips.

Distribution : INDIA — Tamil Nadu, Tripura. Elsewhere — Pantropical.
Lecane (Monostyla) acanthinula (Hauer, 1938)
(Fig. 15)

Diagnosis : Lorica oval and with straight anterior margins. Dorsal plate ovate, ventral plate
narrower than dorsal plate and with small spines at external angles. Toe parallel-sided for half of
its length, then slightly narrowing and with two claws; each claw with a small basal spine.

Distribution : INDIA — Kerala and Tripura. Elsewhere — Oriental region.
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Figs. 2-13. : 2. Brachionus durgae Dhanapathi, dorsal view; 3. B. mirabilis Daday, dorsal view; 4. Keratella
edmondsoni (Ahlstrom), dorsal view; 5. Mytilina bisulcata (Lucks), lateral view; 6 & 7. Lepadella apsida
Harring, ventral view and cross-section; 8. L. costatoides Segers, dorsal view; 9 & 10. L. cristata (Rousselet),
lateral view and cross-section; 11 & 12. L. rhomboidula (Bryce), dorsal view and cross-section; 13. L. apsicora
Myers, ventral view.
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Lecane (Monostyla) bifurca (Bryce, 1892)
(Fig. 16)

Diagnosis : Lorica small, oval and without any markings. Ventral plate slightly narrower than
dorsal plate and with small posterior projections. Toe small, claws divergent.

Distribution : INDIA — Delhi. Elsewhere — Cosmopolitan.
Lecane (Monostyla) obtusa (Murray, 1913)
(Fig. 17)

Diagnosis : Lorica oval, without surface makings; anterior margins straight, coincident and
with minute spines at external angles. Ventral plate narrow than dorsal plate. Toe cylindrical,
slightly swollen in its middle region; claw pointed, with basal spicules.

Distribution : INDIA — Tripura, West Bengal, Andhra Pradesh. Elsewhere — Tropics and subtropics.
Lecane (Monostyla) thienemanni (Hauer, 1938)
(Fig. 18)

Diagnosis : Lorica elongate-oval, anterior dorsal margin straight, anterior ventral margin with a
shallow sinus and its external angles produced into two stout triangular spines. Dorsal plate broader
than ventral plate. Toe parallel-sided for about half of its length and then tapering to an acute point.

Distribution : INDIA — Meghalaya, Tripura, West Bengal and Gujarat. Elsewhere — S. E. Asia.
Trichocerca bicristata (Gosse, 1887)
(Fig. 19)
Diagnosis : Lorica with two characteristic distinct keels extending upto 2/3 the length of dorsum.
Left toe longer than body, right toe reduced; substyles present.
Distribution : INDIA — Bihar. Elsewhere — Cosmopolitan.
Filinia saltator (Gosse, 1886)
(Fig. 20)
Diagnosis : Body cylindrical, with two long movable antero-lateral setae; caudal seta lacking.
Distribution : INDIA — Tripura and Bihar. Elsewhere — Tropicopolitan.
Testudinella parva (Temetz, 1892)
(Fig. 21)

Diagnosis : Lorica pear-shaped and with maximum width in the posterior region; convex in
cross-section. Anterior dorsal margin slightly elevated and with a shallow depression; anterior
ventral margin with median notch. Lateral antennae located behind the middle region of lorica.
Foot-opening elliptical and located at a short distance from posterior margin of lorica.

Distribution : INDIA — Meghalaya, Assam, Tripura. Elsewhere — Cosmopolitan.
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Figs. 14-21. : 14. Lecane sola (Hauer), dorsal view; 15. L. (Monostyla) acanthinula (Hauer), ventral view;
16. L. (M.) bifurca (Bryce), ventral view; 17. L. (M.) obtusa (Murray), ventral view; 18. L. (M.) thienemanni
(Hauer), ventral view; 19. Trichocerca bicristata (Gosse), lateral view; 20. Filinia saltator (Gosse), ventral
view; 21. Testudinella parva (Ternetz), ventral view.
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REMARKS

The rotifer fauna of Orissa has so far been inadequately studied and an earlier report (Sharma,
1987) documented only 69 species from freshwater environs of this state. The present study dealing
with 104 species (114 taxa) has, hence, reasonably enriched overall species richness of Rotifera of
Orissa which, in turn, now follows the faunas of West Bengal (148 species) > Tripura (112 species)
> Meghalaya (111 species). In general, the examined taxocoenosis is fairly rich and diversified
and the reported species comprise about 30.1% of the Indian Rotifera. Of the 25 families and 63
genera of Eurotatoria known from India (Sharma, 1998), 17 families and 28 genera recorded in
this account exhibit fairly good diversity of the higher categories of phylum Rotifera. Keratella
edmondsoni, Lepadella costatoides, Lecane sola, Lecane (Monostyla) acanthinula and Testudinella
parva are new records from Eastern India and 37 taxa (36 species) represent new reports from
Orissa. In addition, some rare and interesting species (including new species) are awaiting

cxamination of more spccimens and will be dealt with separately.

The monogononts comprise bulk of the reported species (98%) while the bdelloids include
only two species. The stated pattern agrees with the composition of rotifer taxocoenosis of the
Oriental region (Sudzuki, 1989) and India (Sharma, 1996, 1998) in general and that of relatively
well explored faunas of the states of West Bengal (Sharma, 1995), Meghalaya (Sharma and Sharma,
1999) and Tripura (Sharma and Sharma, 2000) in particular. Such a generalization again highlights
general paucity of information on the bdelloid rotifers. The monogonont rotifers are, however,
predominated by members of order Ploimida (91 species, 87.5%) and the examined collections

include only 11 species (10.6%) belonging to order Flosculariacea.

Cosmopolitan (52.5%) > Cosmotropical and Pantropical (28.5%) elements comprise significant
fraction of the recorded species. On the contrary, biogeographically interesting taxa constitute
only 6.7%; these include three Oriental species namely Keratella edmondsoni, Lecane acanthinula
and Trichocerca flagellata; South-East Asian Mytilina acanthophora and Lecane thienemanni,
placo(sub)tropical Lecane lateralis and L. ungulata and cosmo(sub)tropical Brachionus durgae.
However, the paucity of the taxa of this category in the examined material presents a misleading
picture but is apparently attributed to the fact that a number of curotatorien families containing
periphytic, littoral, sessile and colonial taxa are not yet adequately represented in the sampled
collections. In addition, various species of regional or local distributional interest are represented
by Lepadella costatoides, L. rhomboidula, Lecane bifurca, L. sola, Horaella brehmi, Testudinella

parva and Filinia saltator.

Lecanidae (32 specics) > Brachionidae (22 species) > Colurellidae (15 species) altogether
comprise important component (66.3%) of the documented species; the observed trend of dominance

of these monogonont families corresponds with the composition of the rotifer faunas of India
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(Sharma, 1998) and-the Oriental region (Sudzuki, 1989) in gencral and those of West Bengal
(Sharma, 1995), Meghalaya (Sharma and Sharma, 1999) and Tripura (Sharma and Sharma, 2000)
in particular. Besides, other qualitatively important rotifer families include Trichocercidac (6 species)
> Euchlanidae (5 species) > Filiniidac (4 species) = Testudinellidae (4 species). Higher species
richness of two ‘tropic-centred’ genera namely Lecane (32 species) and Brachionus (13 species)
imparts general ‘tropical character’ to the rotifer taxocoenosis of Orissa. The stated aspect is further
supported by fewer number of species of ‘temperate-centred’ Keratella (5 species). Besides, thcse
generalizations corroborate with salient features of many tropical rotifer faunas from different
parts of the globe (Green, 1972; Pejler, 1977; Fernando, 1980; Fernando and Zankai, 198; Dumont,
1983; Dussart et al. 1984; Sanoamuang et al. 1995; Segers, 1995, 1996; Sharma, 1996, 1998;
Sanoarnuang, 1998; Sharma and Sharma, 1997, 2001).

Among various recorded species of regional/local distributional importance, Keratella
edmondsoni is so far known in India from Rajasthan and N. E. region; Lepadella costatoides
from Kerala; Lecane acanthinula from Tripura; L. sola from Tamil Nadu and Tripura; and
Testudinella parva from N. E. region. The present report of these specics from Orissa, therefore,
extends their distributional ranges to Eastern India. Other interesting elements include threc
species believed carlier to be the Indian endemics i.e., cosmo(sub)tropical B. durgae,
palaeo(sub)tropical Lecane lateralis and pantropical Horaella brehmi which were originally
described from Andhra Pradesh (Dhanapathi, 1974), West Bengal (Sharma, 1978) and Bihar
(Donner, 1949), respectively. Besides, cosmopolitan Lepadella rhomboides, Lecane bifurca,
Trichocerca bicristata and F. saltator exhibit restricted occurrence in India; the first two specics
are examined so far from Bihar and Declhi respectively while the last two species are recorded

exclusively from Bihar.

To sum up, the rotifcr fauna of Orissa reflects fairly rich species, generic and family diversity.
Planktonic taxa are well documented in the studied taxocoenosis which, in turn, also depicts
reasonably good number of littoral or periphytic species but shows distinct lack of sessile, colonial
and bdelloid taxa. This fauna, therefore, still provides scope for updating with special emphasis on
sampling of the members of specificd communities and on their gencral composition and richness

of Rotifera in different freshwater ecosystems of this state.
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SOME NEW SPECIES AND NEW RECORDS OF DUST MITES
FROM KOLKATA, INDIA

S. PoppER, G. K. SAHA anD S. K. GurTa

Entomology & Wildlife Biology Research Unit, Department of Zoology,
University of Calcutta, 35 Ballygunge Circular Road, Kolkata-700 019, West Bengal, India

INTRODUCTION

This paper deals with description of two new species belonging to genera Mediolata Canestrini
(Family : Stigmaeidae) and Chelacaropsis Baker (Family : Cheyletidae) along with another four
species occurring in dust from Kolkata metropolis. The occurrence of these species are being
recorded here for the first time from dust. All the measurements given here in the text are in
microns. The holotype of the new species described here are presently in the collection of
Entomology Research Unit, Calcutta University, which in due course will be deposited in the
Zoological Survey of India, Kolkata. The entire collection was made by the senior author.

Family 1. STIGMAEIDAE Oudemans
Genus 1. Mediolata Canestrini

1. Mediolata serrata sp. nov.
(Figs. 1-7)

Female : Body measures 540 long (from tip of the chelicerae upto posterior tip of the body),
300 wide (maximum width). Chelicerae prominent, fixed digit ensheathing stylets, free. Rostrum
conical, rostral setae as figured. Palp 4 segmented, setaec on different palp segments as figured,
tibial claw shorter than tarsus, palp tarsus cylindrical, trifid terminal tarsal sensillum present as
usual. Idiosoma with 2 plates, with transverse striations in between two plates. Propodosomal plate
with 4 pairs of setae measuring ae-32, be—40, ce-25, de—40, all propodosomal setae thick, serrate
marginally as figured. Post ocular body longer than wide. The ratios of propodosomal setae :
ae/ae—ae = 0.71, be/be-be = 0.5, ce/ce—ce = 2.9. Humeral setae he = 44 long. Hysterosomal plate
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Figs. 1-7. : Mediolata serrata sp. nov. [Female]; 1. Dorsal surface; 2. Terminal segments of Leg I; 3. Terminal
segments of leg II; 4. Terminal segments of leg III; 5. Terminal segments of leg IV, 6. Terminal
segments of palp; 7. Opisthosomal region.
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with 6 pairs of setae measuring : a = 40, b = 40, ¢ = 44, la = 32, Im = 40, li = 60, other posterodorsal
setae measure € = 36, le =44. The ratios of hysterosomal setae : a/a—a = 0.3, b/b-b = 0.2, c/c—c = 0.47.
Hysterosomal striation as figured. Ventrally, opisthosomal region as figured, Paragenital setae
measure pg, = 36, pg, = 29, pg, = 36. Genital setae 3 pairs, all almost of same length, never reach
bases of the following setae. Leg chaetotaxy as figured. All tarsi end in a pair of claws and empodium

with tenent hairs.
Male : Not known.
Holotype : FEMALE : INDIA : West Bengal, Kolkata, ex. floor dust, 15.09.2003.

Remarks : This species is very close to Mediolata simplex Wood, 1967 but differs from that in
having dorsal idiosomal setae a, b, ¢ much shorter and those do not touch the bases of the following
setae; ae, be, ce also being shorter as compared to those of M. simplex. Besides, both the species
differ in relative ratios of dorsal idiosomal setae, in leg chaetotaxy and in reticulation pattern of
dorsum. This new species is also close to Mediolata granaria Gonzalez-Rodriguez, 1965 but can
be distinguished from that by absence of notch in propodosomal plate of the new species and
humeral setae he not present on platelet as in M. granaria. In addition, both the species differ in

relative ratios of dorsal idiosomal plate.

Genus 2. Cheylostigmaeus Willmann
2. Cheylostigmaeus sp.
Material examined : 1 Female, Kolkata, Sealdah, ex. house dust, 23.11.2003.

Remarks : Due to damaged condition of the specimen, this could not be identified upto species
level. Earlier,only one species of this genus was recorded from birds’ nests in West Bengal (Gupta
and Paul, 1985).

Family 2. CHEYLETIDAE Leach
Genus 3. Chelacaropsis Baker

3. Chelacaropsis neomoorei sp. nov.
(Figs. 8-11)

Female : Body 520 long (from tip of gnathosoma upto posterior tip of body), 188 wide
(maximum width). Propodosoma with longitudinal striation, with 7 pairs of setae, measuring
22-24 long, shaped as figured, tip spatulate. Rostrum longitudinally striated. Peritreme 5
segmented.Ventral region of gnathosoma with 1 pair of setae, present medially, 1 pair at the tip,

humeral seta—40 long, apparently pubescent. Hysterosoma without shield, with longitudinal striations
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