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COMPUTERISED DATA ON NATIONAL ZOOLOGICAL COLLECTION

The National Zoological Collections comprising nearly 15000 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 collection

have already computerised. The computerised data are stored in the computer

centre of Zoological Survey of India. Scientists | Naturalists interested for any infor-
mation on type species present in Zoological Survey of India may contact the Director,
Zoological Survey of India, ‘M’ Block, New Alipur, Calcutta-700 053,

Dr. A, K. GHOSH

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 / systcmatics 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. Building, Nizam Palace, 234/4, A. J. C. Bose
Road, Calcutta-700 020,

These specimens will be registered and their data will be computerised, They are

further requested to depesit their type collection positively to ZSI and use the Registration
number in their publication of the new taxon.

Dr. A. K. GHOSH
Director
Zoological Survey of India
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ULTRA-STRUCTURAL STUDIES OF HAIRS OF SEVENTEEN SPECIES OF
CARNIVORES MAMMALS USING SCANNING ELECTRON MICROGRAPHS

K. VENKATARAMAN, J. K. DE and S. K. TANDON
Zoological Survey of India, Calcutta

INTRODUCTION

The illegal trade in skin of a number of Wild animals exists in India despite the
introduction of Wild Life (Protection) Act. It is becoming difficult for the scientists and
large enforcement agencies such as wildlife department, customs, etc., to punish the
offenders, It is often difficult to identify the material based on the morphological
characteristics. This study attempts to provide the surface ultra-structure of dorsal guard
hairs of 17 species of carnivores mammals using Electron Micrographs.

The study on hairs dates back to eighteenth century. In recent years, hair study has
become one of the outstanding disciplines in science due to its manifold implications
such as identification of prey species from the gut contents and scats of large

predator-species.

Scanty information is available regarding ultra-structural details using SEM on
mammalian hairs (Day, 1966 ; Short, 1978 ; Homan & Genoways, 1978 and De, 1993).
Therefore, the present study is made on 17 species of carnivores under six families
enlisted in CITES and Schedule I & Part II of Schedule II of Indian Wild Life (Protection)
.Act, 1972,

MATERIAL AND METHODS

Five to six dorsal guard hairs from 17 carnivore’s species of mammals were collected with
the help of a fine scissor and a fine forcep from the identified National Zoological Collections
of the Zoological Survey of India, Calcutta. ,Collected samples were washed and cleaned
with different dilutions of acetone, and air dried. The samples were coated with carbon
and gold in a vacuum evaporator JEE-4X, and scanned using Jeol JSM—840A.

REC 1
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RESULTS

The surface structure of hairs of each species shows cuticular scales, with variable
inter-scalar portion and diameter (Table I).

Hairs of Canis aureus and Canis lupus possess flattened scales with slightly crenated
margins along the entire length of the hair (Figs. 1to 5). Mosaic pattern scales are
observed on the hairs of Felis bengalensis, Felis chaus and Felis marmorata (Figs. 23 to 28).
Highly crenated and short wide scales are found on the hairs of Panthera tigris (Figs. 33 &
34). Hairs of Felis concolor and Felis rubiginosa have thickly arranged cortical scales, with
flattened edges (Figs. 29 to 32).

Herpestes edwardsi and Herpestes smithi possess hairs having narrow scale and smooth
margins (Figs. 15 to 18), whereas hairs of Herpestes auropunctatus and Herpestes urva
contain irregular petal-shaped scales (Figs. 13, 14 & 19, 20). Short wide scales with
crenated edges are observed on the hairs of Melogale personata (Figs. 11 & 12). Flattened
cuticular scales with flattened margin is found on the hair of Arctonyx collaris (Fig. 9),
whereas hair of Mellivora capensis possess broad cuticular scales, with heavily crenated
margins (Fig, 10). Regularly arranged cortical scales with crenated margins are found on
the hair of Ailurus fulgens (Figs. 6 to 8).

DISCUSSION

From the scale pattern of different carnivores, it is observed that flattened scales
with slightly crenated margins occur in the family Canidae and mosaic pattern occur in

three species and thickly arranged scales with flattened edges in two species of the family
Felidae.

One species of Viverridae has short wide scales, with highly crenated margin, other
two species contain narrow scales with smooth margins and another two species contain
irregular petal form of cortical scales.

Crenated margined cuticular scales are found in two species of Mustelidae and
flattened cuticular scales with flattened margin in another one species, Hairs of one
species of Procyonidae has regularly arranged cortical scales with crenated margin.

In the present study it is found that diameter of hair shaft is not specific and it varies
from root up to the tip, as observed by Short (1978).
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TABLE No: 1
Family Diameter Mean of the

inter-scalar portion

Canis aureus
Linnaeus, 1758

Canis lupus
Linnaeus, 1758

Ailurus fulgens
F. Cuvier, 1825
Arctonyx collaries

Melivora capensis
(Schreber, 1776)

Melogale personata
I. Geoffroy, 1831
Herpestes auropunctatus
(Hodgson, 1836)

Herepestes edwardsi
(E. Geoffroy, 1818)

Herepestes smithi Gray, 1837

Herpestes urva
(Hodgson, 1836)

Hyaena hyaena
(Linnaeus, 1758)

Felis bengalensis
Kerr, 1792

Felis chaus
Guldenstaedt, 1776

FPelis marmorata
Martin, 1837

Felis rubiginosa
I. Geoffroy, 1831

Felis concolor
Linnaeus, 1771

Panthera tigris
(Linnaeus, 1758)

Canidae

Procyonidae
Mustelidae

Viverridae

Hyaenidae

Felidae

»

638 u
552

745 u
564 n

694 n
1333 p
588 p

1033 p
1260 u

116:0
91°4 1
774
813
600
47°2 U
69°3 1

659

2012 p

7-759 1)

12:08 L

14526 1
8752
555

9:06 p
8-875

10-06 p
1393 p
6-012
19°27 p
14-14 p
16804 p
6°126

11-456 |
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The width of inter-scalar portion may have some significance in identifying different
mammalian species, if it is considered with other parameters viz., length, width, cross.
sectional appearance, and pigment patterns, etc. (Short, 1978, Homan & Genoways, 1978).
More and more studies are required to establish a concrete differences between species.

CONCLUSION

So far, identification of hairs is done based on the cuticular and medullary patterns
by making cross-section. Till to-day, no laboratory has established a method for their
identification by any other means. In view of the above situation, the present study was
conducted, A large number of endangered and vulnerable animal species are poached
regularly for trade for products obtained from them. Identification of animal species
based on morphological characteristics is possible only if the large body parts are
available. Therefore, it is important to develop a technique which could enable the

identification of species from the hair. The present study is aimed at serving the need to
some extent.

SUMMARY

Scanning Electron Microscopic (SEM) observations were made on the dorsal guard
hairs of 17 species of mammals belonging to schedule I and part 1l of schedule II of the
Wild life (Protection) Act. Results show that the micrographs of six families of carnivores
differ in their morphology and inter-scalar portion. The present study is aimed at
providing an atlas of the ultra-structure of hairs using SEM. It is apparent that the
micrographs of hairs can provide a valuable tool to Wild Life researchers, customs
department and other groups of investigators in identification of the anjmal species.
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Fig.- 1—10 Scanning Eleceron micrographs of mammalian hairs
Figs. 1 & 2 Canis aureus (X2, 500, X1, 700)
Figs. 3 — § Canis lupus (X2, 500, X20C0, X2000)
Figs. 6 — 8 Ailurus fulgens (X 2000, X1700, X2000)
Fig. 9 Arctonyx collaris (X750)
Fig. 10 Mellivora capensis (X3000)
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Fig. 11—20 Scanning Electron micrographs of mammalian hairs
Figs. 11 & 12 Melogale personata (X600, X2000)
Figs. 13 & 14 Herpestes aurepunctatus (X1700, X 1700)
Figs. 15 & 16 Herpestes edwardsi (X800, X2000)
Figs. 17 & 18 Herpestes smithi (X650, X2000)
Figs. 19 & 20 Herpestes urva (X800, X2C00)
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Fig. 2130 Scanning Electron micrographs of mammalian hairs
Figs. 21 & 22 Hyaena hyaena (X1000, X2C00)
Figs. 23 & 24 Felis bengalensis (X1000, X2000)
Figs. 25 & 26 Felis chaus (X1000, X2000)
Figs. 27 & 28 Felis marmorata (X1500, X2000)
Figs. 29 & 30 Felis rubiginosa (X1000, X2000)
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Fig. 31—=34 Scanning Electron micrographs of mammalian hairs
Figs. 31 & 32 Felis concolor (X1300, X2000)
Figs. 33 & 34 Panthera tigris (X1000, X2000)
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TWO NEW SPECIES OF A LITTLE KNOWN GENUS MYRMECINA
CURTIS (INSECTA : HYMENOPTERA : FORMICIDAE)
FROM KERALA, INDIA

R. N. TIWARI

Zoological Survey of India,
‘M’ Block, New Alipore, Calcutta-700 053, India

INTRODUCTION

The genus Myrmecina, described by Curtis (1829) for the reception of Type-species
Myrmecina latreilli from South of England, belongs to subfamily Myrmecinae of the family
Formicidae. Altogether 20 species under this genus (mostly small sized) have been
reported from the world, viz., M. bandarensis Forel, 1913, M., brevicornis Emery, 1897,
M. butteli Forel, 191}, M. curtisi Donisthorpe, 1829, M. graminicola (Latreille, 1802),
M. mandibularis Vichmeyer, 1914, M. opeciventris Emery, 1897, M. pilicornis Smith, 1858,
M. polita Emery, 1897, M. punctata Emery, 1897, M. sauteri Forel, 1912, M. semipolita
Forel, 1905, M. striata Emery, 1890, M. sulcata Emery, 1887, M. transversa Emery, 1897,
M. undulata Bmery, 1900, M. rugosa Forel, 1902, M. siculo Andre’, 1882, This genus
is Indo-Malayan and Indo-Australian in distribution and has been reported from India,
Burma, Sumatra, Kalimentau, China, Sulawesi, Taiwan, Java, New Guinea and
New-Zealand.

The author wanted to place both the species under a new genus, basing on the nature
of transverse striation on prothorax, and convergent longitudinal striation giving a shape of
“Y” on the rest of alitrunk, which has never been reported in the species described
under genus Myrmecina till date. However, for the time being, the species are described
here under genus Myrmecina. In course of time, if the author comes across some other
species and gets sufficient characters to separate it from Myrmecina, the new genus would be
erected.

Myrmecina pilicornis § Smith, 1858 from Bombay (India) is a doubtful species,
Bingham (1903) mentions, “M. pilicornis Smith, 1858 is possibly a Tetramorium sp.” 1f this
may be the case, the record of this genus from India is a new record from Indian
subcontinent,
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Myrmecina urbanii sp. nov.
(Fig. 1, a-d)

Description : Worker : Head and alitrunk dark reddish-brown ; antennae and
pedicel paler ; legs brownish yellow ; abdomen dark brown, laterally and apically brownish
yellow. Body fairly densely hairy ; mandibles fairly hairy; clypeus with a few long
anteriorly directed hairs,

Head capsule sub-squarish, deeply emarginate at posterior margin ; postero-lateral
angles rounded ; dorsal surface longitudinally striated, sides weakly convex. Clypeus
bi-carinate and tridentate, carinae fused with postero-lateral ridges. Eyes small (0-05 mm in
diameter), round to oval, situated antero-laterally in front of middle of head and
surrounded by paler area, Mandibles smooth, hairy ; masticatory margins with three
teeth, molar plate with a number of round crenulations. Antennae 12-segmented ; scape
shorter than flagellum, reaching almost upto the hind margin of the head or weakly
extending beyond ; 1st segment of flagellum longer than succeeding segments ; club formed
of 3 segments, apical segment of club longer than its two preceeding segments put together,

Alitrunk convex above, triangular, gradually tappering posteriorly ; pronotum
striated transversely ; meso and metanotum with posteriorly converging longitudinal
striae, forming a distinct €Y’ shaped structure at its base ; anterior margin of pronotum
round with narrow, rectangular collar ; pro-meso and meso-metanotal sutures somewhat
discernible laterally ; pronotum armed with a small spine on each antero-lateral corner,
spines directed downwards ; mesonotum armed with a pair of small acute spines, thick
at base and situated at the postero-lateral end of the mesonotum : metanotum armed with a
pair of long spines directed outwards and slightly bent upwards at tips, Legs long : fore
tibia with a pectinate spur, pectination visible only under high power; tarsi 5-jointed,
with a pair of claws at the tip, 1st joint longer than succeeding joints put together.
Pedicel 2-jointed ; 1st joint of pedicel longer than broad, flat dorsally and with weak
longitudinal striae; 2nd joint broader than long, coarsely striated, attached to the
emarginated anterior end of abdomen.

Gaster broadly oval truncated anteriorly to enclose the posterior end of post
petiolar node ; smooth, in profile rounded beneath.
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Measurements Range in mm. (2 exs.)
Total length of body 32 — 34
(excluding antennae)
Length median of head 077 — 087
including clypeus
Head width 073 — 075
Length of the scape 0-86 — 0-88
Maximum width of alitrunk 050 — 0-60
Maximum length of alitrunk 066 — 077
Maximum width of 1st pedicel 021 — 0-25
Maximum width of 2nd pedicel 027 — 030
Head Index (head length x 100/max. width) 96-70 — 103-90
Scape Head length Index 112§ — 1129
(scape length x 100/head length)
Scape head width index 1168 — 1170
(scape length x 100/head width)
Pedicel index (width of anterior 7718 — 8519

pedicel x 100/width of posterior pedicel)

Holotype : 1 worker. India: Kerala: Thekkadi (2500 ft.), March, 1969 (coll.
No. 029/4), coll. O.B. Chhotani and R. N, Tiwari. Paratype : 1 worker, same data as
of Holotype,

Remarks : This species is similar to M., striata Emery (1890) in having colour
pattern of the body, pilosity and pubescence, placement of the eye, scape reaching up to
the top of the head ; but it differs with the same in having following characters : transverse
striations on alitrunk, Y’-shaped striation on meso and metanotum, mesonotum armed
with a pair of small acute spines and head longir than broad, The species is named
in Honour of eminent Myrmecologist Dr. C.B, Urbani, Zoological Institute of the
University, Rheinspring 9, CH-4051 Basel, Switzerland, and Naturhistorisches Museum
Basel, CH-4001 Basel, Switzerland.

REC 2
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Fig. 1 (a~d): Mpyrmecina urbanlii sp. nov.: (a) body, dorsal view ; (b) mandibles, dorsal view;
(c) body, lateral view ; (d) anterior leg.

(e-8): Myrmecina vidyae sp. mov.: (e) body, dorsal view; (f) body, lateral view,
(g) mandibles, dorsal view,
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Myrmecina vidyae sp. nov.
(F ig- ]3 e‘g)

Description - Worker : Head excluding clypeus, antennae and mandibles, alitrunk,
abdomen and post-petiolar node dark chocolate with blackish tint. Antennae,
clypeus, mandibles, legs, metanotal spines and 1st petiolar node pale yellow. Hairs almost
sparse on alitrunk, whitish in colour, rest of the body without hairs ; sparse pilosity on
antennae, mandibles and dorsum of the abdomen.

Head excluding mandibles subsquarish, width slightly more than its length; deeply
emmrginate at posterior margin ; postero-lateral angles of head slightly conical ; dorsal
surface slightly striated, the striae outwardly divergent behind ; antennal carinae enlarged
into a flap like structure covering the base of insertion of antennae. Clypeus non-carinate,
anteriorly transverse and pressed, posteriorly extended in between the bases of antennae ;
antennal and clypeal fossa confluent. Eyes small, round to oval, placed more anteriorly
on antero-lateral side of the head, placement hardly differentiated from the surrounding
portion of the head. Mandibles smooth, hairy, masticatory margin with one acute
apical tooth; molar plate with four round crenulations. Antennae 12-segmented,
scape shorter than the flagellum; 1st segment of the flagellum equal to 2 following
segments put together ; club of flagellum formed of 3 apical segments ; scape hardly
reaching to the top of the head.

Alitrunk convex above, triangular, gradually tappering posteriorly. Pronotum
striated transversely ; meso and metanotum with slightly anteriorly divergent striae,
Anterior margin of pronotum round with narrow triangular collar, Pro-meso and
meso-metanotal suture somewhat discernible laterally ; pronotum armed with a small
- triangular spine on each. antero-lateral corner ; mesonotum unarmed ; metanotum armed
with a pair of long divergent spines, thick at the base, slightly bent outwardly at the apex,
wide enough to enclose 1st petiolar node. Pedicel 2-jointed ; 1st joint longer than
wide, rugose on its outer surface ; 2nd joint higher than the 1st, almost round, posterior
end wider than the anterior with thick: half downwardly divergent striae, the basal
portion minutely granulated, Legs long ; tibiae of ‘the fore leg with pectinate spur,
pectination visible only under high power, femora and tibia swollen in middle ; tarsi
S-jointed with a pair of claws at the top; 1stjoint of tarsi smaller than the succeeding

joints put together.

Gaster broadly oval with finer granulations on the dorsum, more prominent on
the basal portion, distal portion comparatively with lesser granulations in profile rounded
beneath.
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Measurements Range in mm. (3 exs)
Total length of body 228 — 300
(excluding antennae)
Length median of head 062 — 065
including clypeus
Head width 064 — 0:66
Maximum length of scape 052 — 0-55
Maximum width of alitrunk 046 — 0-49
Maximum length of alitrunk 0-08 — 009
Maximum width of 1st pedicel 018 — 019
Maximum width of 2nd pedicel 022 — 026
Head index (head length x 100/max. width) 968 — 982
Scape head length index 8387 — 840
(scape length x 100/head length)
Scape head width index 812 — 81§
(scape length x 100/head width)
Pedicel index (width of anterior 81'8 — 822

pedicel x 100/width of post-pedicel)

Holotype : 1 worker. India: Kerala: Silent Valley Expedition camp site,
14.i.1980, coll. S. K. Bhattacharyya. Paratypes: 2 workers, same data as of Holotype.

Remarks : This species is close to Myrmecina urbanii sp. nov. in having body pattern,
antennae, legs and thorax similar but it differs with the same in having following characters ¢
mandibles with mandibular formula “14-6" ie., one apical tooth and 6 small subapical
teeth ; absence of mesonotal spine; metanotal spines thinner and longer in shape;
striae on meso-metanotum outwardly divergent ; gaster not truncate anteriorly and having
finner granulations all over the dorsum.

SUMMARY

This paper deals with the description of two new species of ants (Insecta :
Hymenoptera : Formicidae), viz., Myrmecina urbanii sp. nov. and Myrmecina vidyae
sp. nov. from Kerala, India. This genus is reported here for the first time from India.
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RODENT PESTS IN SOME CROPS OF GUJARAT

RINA CHAKRABORTY
Zoological Survey of India, Calcutta.

INTRODUCTION

Tt is well established that by virtue of extremely adaptable nature, rhighly
intelligent pattern of behaviour and tremendous potential to multiply, rodents maintain :
large population which cause considerable damage to crops in all stages of production
and storage, However, intensity of damage differ according to rodent species, from crop
to crop and from one ecological niche to another. Thus, for the formulation of an integrated
control measure, it is necessary to study the rodent species composition, rodent population,
intensity of damage, and crop pattern of the different ecological regions. Except the
reports of BNHS Mammal Survey (1912-14) Madsen (1975), Shah (1979), Jhala et
al. (1990), Mittal et al. (1991), and Rodent control measures undertaken in Gujarat
(Anon, 1990, 91), we have very little knowledge about the rodent species, their
population, and relationship with the agricultural crops of Gujarat.

FAO of the united Nations reports that in the warmer regions of the world
there are three rats per human inhabitant (Anon, 1975). Another report mentions
that India’s rodent population is as great as six times than that of humans (Anon,
1974). The impact of such population which is largely dependent on food grains is
alarming, Recent estimates of India’s food grain loss due to rodents are in millions
of tons, at a cost of hundreds of millions of rupees (Srivastava 1968, Patnaik 1969).
Such estimates are quite speculative, but the number of rodents and the extent of
damage are indeed great. On the other hand, several field studies clearly showed that
the cost-benefit ratio in rodent control operations in India ranges from 1: 75 to
1:100 (Prakash 1976). Gujarat produces chief cash crops of India which also earns
foreign exchange. Thus, an attempt has been made to fill up the lacunae between
crop production and lpss due to rodent menage,
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STUDY AREA

Gujarat, the western most state of India is bounded by Pakistan and Rajasthan
at the north, Arabian Sea at the west and south and Madhya Pradesh and Maharashtra
at the east. Politically :.it is divisible "into nineteen districts of which Jamnagar,
Rajkot, Surendranagar, ‘Junagadh,. Amreli, Bhavnagar, Dangs, Surat, Varuch, Vadodara

were surveyed from 1990-1992,

MATERIAL AND METHODS

The present investigation was carried out in the crop fields, weed fields, barren
lands and also in the godowns, residential areas and orchards. Systematic trappings

30em_,

~30em_ ¢

a) Sampling frame

¢) Positions of sampling frames in a plot

FIG. 1
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were conducted with Shermon, Break-back and wonder traps to find out the species
composition. Yield loss has been expressed in terms of percent crop damage with
a slight modification of the method of Posamentier and van Elsen (1984). Aluminium
frames were selected for that, each frame covering an area of 2500 sq.cm., placed
diagonally and peripherally (Fig. 1) at a distance of 30 cm in the selected fields.
The plants in the squares were marked with small aluminium pieces. The damaged
plants among the marked plants were counted from time to time at seedling, immature
and mature stages., The aluminium frames can be disarticulated easily for carrying
and resetting, Data based on at least 25 sample fields per taluka were compared and
statistically analysed. The formula applied D9%=100x B/A where D% denotes
percentage of damage, ‘A’ denotes number of plants counted, ‘B’ denotes total number
-of plants damaged.

Table 1. Rodent pests recorded from Gujarat and their Pest Status

Common Scientific Pest
Name Name Status

Indian Antelope Rat Tatera indica Hardwicke + + +
Indian Desert Gerbil Meriones hurrianae (Jerdon) + +
Hairy footed Gerbil Gerbillus gleadowi (Murray) +
Common Indian Rat Rattus rattus Linn., + + +
Cutch Rock Rat Cremnomys cutchicus (Wroughton) +
House Mouse Mus musculus Linnaeus + + +
Indian Field Mouse Mus booduga (Gray) +

Mus dunni Wroughton +

Mus cervicolor Hodgson +
Brown spiny Mouse Mus platythrix Bennett +
Soft furred Metad Millardia meltada (Gray) + +
Lesser Bandicoot Rat Bandicota bengalensis Gray + + +
Large Bandicoot Rat Bandicota indica (Bechstein) +
Indian Bush Rat Golunda ellioti (Gray) +
Indian Crested Porcupine Hpstrix indica +
Five striped Palm Squirrel Funambuylus pennanti Wroughton +
+ 4 4 Very serious and widespread
+ + Serious
+ Not so serious

- o0 SR R

REC 3
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RODENT SPECIES RECORDED

Tatera indica Hardwicke
The Indian Antelope Rat

Colour sandy brown, reddish dorsally and offwhite ventrally ; eyes large ; round
ears with white patch above and behind the eyes and a spot behind the ears; feet
whitish, soles of hind foot naked and pale in colour ; tail darker with a pencil of
black hairs, TL longer than HB which may ranges up to 187 mm. Mammae 8, BW

100-250 g (3 ) and 70-200 g ( 2).

Distribution : From Syria through Turkestan, Iraq, Iran, northern Saudi Arabia,
Afganisthan, Baluchistan to India and Sri Lanka.

Present records : Crop fields, weeds and barren lands, godowns, residential areas

and orchards.

Meriones hurrianae (Jerdon)
The Indian Desert Gerbil

Dark sandy grey or brownish grey above, offwhite below; feet whitish or light
brown, soles partly haired. HB 106-143 mm, TL 100-164 mm, Hf 27-28 mm, E &

12 mm, Mammae 8, BW 40-160 g.

Distribution ;. Southern Afganisthan, SE Iran, Pakistan and Western India.

Present records . Crop fields, weeds and barren lands.

Rattus rattus Linnaeus
Common Indian Rat

Dorsal parts with various shades of grey, ventrally paler, long tail obviously

HB — Head and Body
BW — Body weight
Hf — Hind foot.

E - Ear
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more than HB length, body slender and snout pointed. Mammae usually 2+3=10
or343=12,

Distribution : Throughout the world as a human commensal.

Present records : Crop fields, godowns, residential areas and orchards.

Cremnomys catchicas (Wroughton)
Cutch Rock Rat

Dorsally greyish and ventrally paler, HB 105-149 mm ; tail normally longer
than HB and fairly well haired ; hind foot appears somewhat arboreal; mammae

14+2=6.
Distribution : Peninsular India, Maharashtra and Gujarat.

Present records : Forested areas, weed fields, barren lands, and cotton cultivation.

Mus musculus
House Mouse

A small greyish mouse, HB 65-95 mm, TL 60-105 mm but generally longer
than HB. BW 12-30 g.

Distribution : Perhaps naturally from the Mediterranean region to China, now
found partly as a human commensal throughout the world.

Present records ¢+ Godowns, crop fields and residential areas,

Mus booduga (Gray)
Indian Field Mouse

Tiny grey field mouse, HB 80 mm; slender, short, naked and bicolour tail,
measuring 40-80 mm, BW 10 g.

Distribution : India, Sri Lanka and Mayanamar.

Present record : Cultivation,
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Mus dunni Wroughton

Sympatric species of M. booduga, only differs by having an extra cusp on the
anterior lamina of first upper molar ; undersurface of body grey., HB 4+ 77 mm,
TL + 55 mm, Hf £ 14'5 mm and E + 12 mm.

Distribution : India: West Bengal (Bankura dist), Bihar, Gujarat, Orissa,
Karnataka, Maharashtra and Uttar Pradesh.

Present records : Cultivation, weeds and barren lands.

Maus cervicolor Hodgson

Fawn coloured medium sized mouse, HB 4 70 mm TL 4 65 mm and deflnitely
shorter than HB length ; BW 10-15 g.

Distribution : Found partly as a human commensal from Nepal to Manipur
and Southern India. Perhaps introduced to Indochina, Sumatra and Java.

Present records : Crop fields, godowns, residential areas, orchards, weeds and
barren lands.

Mus platythrix Bennett
Brown Spiny Mouse

Colour brownish, HB 100 mm approx, ; TL 90 mm approx.; hairs are crisp
and usually tend to be spiny.

Distribution : 1India,

Present records : Crop fields, weeds and barren lands.

Millardia meltada (Gray)
Soft-furred Field Rat

Fur soft, upper parts sandy grey, greyish brown or whitish buff lined with
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brown ; underparts whitish or greyish ; tail dark above and light below. HB 80-
200 mm, TL 68-186 mm, BW 70 g.

Distribution :  Pakistan, India, Nepal and Sri Lanka.

Present records : Crop fields, weeds (in fodder growing fields).

Gerbillus gleadowi (Murray)
Hairy footed Gerbil

Slender, sandy buff gerbil. sides and flanks paler; underparts pale sandy grey
or whitish. Tail lopger than head and body, moderately well furred, proximal end
darker and distal end darkest, underside lighter, fairly. long ears; hind foot very

long, usually over 25 percent of the head and body length, claws fairly long and soles
hairy. HB 50-130 mm, TL 70-150 mm, BW 20-40 g.

Distribution : Pakistan and western India.

Present records : Weeds and barren lands.

Golunda ellioti (Gray)
Indian Bush Rat

Fur may be coarse and slender with fine spiny hairs or sometimes fairly soft
with only a few harsh hairs. Coat generally thin but the hairs rather long.
Upperparts greyish, yellowish brown, reddish brown or fairly dark brown ; underparts
light grey, bluish grey or white. Head short and rounded; ears rounded and hairy ;
tail shorter than head and body and stout at the base, tapers towards the tip and
covered with coarse short hairs, HB 110-115 mm, TL 90-130 mm, BW 50-80 g,
Mammae 8.

Distribution : Pakistan, India, Nepal, Bhutan and Sri Lanka,

Present records : Weed fields, Barren lands and crop fields.
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Bandicota bengalensis (Gray)
Lesser Bandicoot rat

Dark greyish brown speckled with buff, underside paler ; tail wholly dark, feet dark,
digits paler. Robust build with rounded head and ears; short and broad muzzle.
Fur coarse, sometimes with long blacktipped piles throughout the upper surface. HB
132-266 mm, TL 130-180 mm, shorter than head and body. Mammae 12-18,

Distribution : From Pakistan to Mayanmar, Sri Lanka, Penang Island off west
coast of Malay Peninsula, Sumatra and Java.

Present records : Crop fields, weeds and barren lands, godowns, residential areas
and orchards.

Bandicota indica (Bechstein)
Large Bandicoot Rat

Very large rat, dorsum blackish or blackish brown, underparts grey, drab or
dark, Tail usually shorter than head and body, naked with certain growth of short
hairs throughout its length. Fur harsh, with plenty of long hairs on the back ; ears
rounded, limbs very powerful ; mammae 12. HB 200-366 mm, TL 130-258 mm,
BW 500-1000 g but may reach up to 1,500 g (Grzimek, 1975).

Distribution : From Rajasthan south and east to almost throughout India
Bangladesh of SE. Asia.

Present records : Residential areas and godowns.

Funambulus pennanti Wroughton
Five-striped Palm Squirrel

A medium sized rodent with bushy tail which may be equal to head and body
length. Dorsum brownish grey with five whitish stripe separated by four off white
bands. Three middle stripes longer than the two lateral ones. Colour of the tail basally
white with a blackish mid portion and whitish tip. Ears small and covered with soft
fur. HB 115-178 mm.
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Distribution : India, Pakistan and Nepal.

Present records : Orchards, residential areas, sugarcane and groundnut cultivation.

Hystrix indica Kerr
Indian Porcupine

Hairs modified more or less completely into spines ; neck and shoulders
crowned with a crest of bristles about 15-30 cm long; quills on the back very
profuse and ornamented with dark brown or black and white rings; large white
rattling quills on the tail. HB 700 900 mm, TL 80-100 mm, BW 11-18 kg.

Distribution : From India, westwards through Persia and Baluchistan to Syria,
Asia minor and Palestine.

Present records : Restricted to the crop fields near forested areas.

Table 2. Rodent species recorded from different crop fields

Bajri & Jowar Tatera indica, Bandicota bengalensis, Mus booduga.

Maize Bandicota bengalensis, Millardia meltada, Tatera indica.

Wheat Bandicota bengalensis, Millardia meltada, Tatera indica, Mus
musculus, Mus booduga.

Pulses Tatera indica, Bandicota bengulensis, Meriones hurrianae,
Millardia meltada, Rattus rattus, Mus dunni, Mus musculus,
Mus booduga.

Rice Bandicota bengalensis, Tatera indica, Millardia meltada, Mus
Platythrix, Mus dunni, Mus musculus, Mus booduga, Mus
cervicolor,

Cotton Bandicota bengalensis, Tatera indica, Millardia meliada, Mus

platythrix, Mus dunni, Mus musculus, Mus boodugo, Mus
cervicolor, Cremnomys cutchicus.

‘Sugarcane Bandicota bengalensis, Tatera indica, Golunda ellioti,
Millardia meltada, Mus booduga, Mus platythrix, Funambulus
penngnti, Histrix indicq.
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Tatera indica, Bandicota’>bengalensis, Millardia meltada,
Meriones hurrianae, Mus platythrix, Mus musculus, Mus
cervicolor, Funambulus pennanii, Hystrix indica.

Funambulus pennanti, Rattus rattus, Bandicota bengalensis.
Bandicota bengalensis, Millardia meltada, Golunda ellioti,
Rattus rattus, Hystrix indica.

Meriones hurrianae, Tatera indica, Mus booduga, Bandicota
bengalensis.

Table 3. Percentage of rodent species recorded from residential areas.and godowns

Rartus.rattus 49
Mus musculus 32

Bandicota bengalensis
Bandicota indica
Tatera indiea
Funambulus pennanti
Mus cervicolor

‘1
{ 19
i
J

Table 3A. Percentage of rodent species recorded from weed fields and barren lands

Gerbillus gleadowi 18 7
Tatera indica 430
Meriones hurrianae 19-3
Golunda ellioti 45
Bandicota bengalensis 70
Mus dunni

Mus cervicolor l 46
Mus platythrix J

Millardia meltada 21
(only in fodder growing fields)

Cremnomys cutchicus 08
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Table 4. Percent damage of different crops

Fruits Fruits
Seedling Flowering (Tmmature) (Mature)
Rice 0-2 1-3 V 107 30-2
(Oryza sativa)
Bajri —_ 27 83 343
(Pennisetum typhoides)
Jowar 07 — 3-8 27-8
(Andropogan sorghum)
' Wheat 0-8 1-8 11-2 31-8
(Triticum aestivum) u
Maize — 1-2 14-3 300
(Zea mays)
Sugarcane 2'8 — 87 201
(Saccharum officinarum)
Groundnut 4:5 — 2'8 427
(Arachis hypogaea)
Cotton — — 233 18:2
(Gossypium sp.)
Chilly 0-0 — 11 150
(Capsicum frutescens)
Potato 72 — 22 27°5
(Solanum tuberosum)
Sweet Potato — —_ 29 283
(Ipomoea batatas)
Tomato 03 1-8 — 28-7
(Lycopersicon esculentnm)
Banana 32 — — 277
(Musa sp.)
Papaya — — —_ 193
(Carica papaya)
Watermelon 03 — 85 27-6

(Citrullus vulgaris)

REC 4
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It is well known that rodents damage standing crops both ‘kharif> and ‘rabi’,
almost at every stage of their vegctative growth and at the same time also cause
damage in the godowns. The chief food crops of Gujarat are bajri, jowar, wheat,
maize, rice, pulses, etc. and main cash crops are sugarcane, groundnut and cotton.
Among the vegetables, potato, chilly, sweet-potato, onmion, tomato, cabbage, carrot
are the main products and mango, banana, papaya, watermelon are the main fruits.
There are three main crop seasons in Gujarat i.e., ‘kharif’, ‘rabi* and summer.
¢‘Kharif’ crops receive about 959, of monsoon rain and other crops usually depend
on irrigation. Among the sixteen species of rodent pests recorded from Gujarat,
it has been observed that Tatera indica is most predominant in the drier
region and Meriones hurrianae appears to be more in purely sandy zone. Bandi-
cota bengalensis, Millardia meltada and Tatera indica cause maximum damage to the
crops and Funambulus pennanti in the gardens and orchards. Rartus rattus and Mus musculus
cause maximum puisance in the godowns and residences, Rodent species composition
and population varies greatly according to the crop. Rodent species composition in
major crop fields is stated below :

A. Food Crops
a, cercals

(i) Millet

T. indica is the predominant species in bajri and jowar fields followed by B,
bengalensis and M. booduga whereas B. bengalensis is most abundant in maize cultivation
followed by M meltada and T indica (Table 2), In seedling stage percent plant
damage by rodents was only 07 in jowar. The same in seedlings of bajri and maize
was not recorded, When the plants were with bloom, it was slightly higher ie, 2:7
in bajri and 1:2 in maize and while the plants were with milky seeds or immature fruits a
sharp rise of percent plant damage was observed up to 14:3 in maize but in bajri
and jowar it was only 83 and 3-8 respectively and it was always high in mature
plants as 34-3, 27-8 and 30-00 in bajri, jowar and maize respectively (Table 4).

It was noted that percent damage of mature tillers deviate highly from one crop
field to another and also from one year to another. It also depends on the position of the
crop fields. 1If the cultivation is adjacent to weeds and barren lands then the rodent damage
was comparatively higher as the rodents used to come from the adjacent fields temporarily
for fecding only, As the kharif maize is grown for grain purpose and rabi for green cobs,
so percent damage in kharif crop is higher than rabi. So the total yield loss due to rodent
menace in millet may reach up to £ 41:03 percent, |
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(ii) Wheat

Severe rodent damage to wheat has already been reported in the districts Amreli,
Bhavnagir, Junagadh and Rajkot and medium damage has been reported in Ahmedabad
and Gandhinagar districts (Anon, 1990). It was observed that B. bengalensis is the most
predominant rodent pest in the wheat cultivation followed by Millardia meltada and
T. indica (Table 2). In seedling stage, average plant damage was only 0'8 percent and it
was slightly higher i.e., 18 percent in blooming plants. As soon as milky seeds appeared,
a sharp rise of plant damage from 1-8 to 112 percent was observed. Maximum damage
was estimated to be 31-8 percent as the wheat was harvested and thus total yield loss may
reach up to - 46°6 percent (Table 4). Rodent menace was maximum in the Junagadh and
Amreli districts particularly in the forest side cultivation. In those districts M. musculus
and M. booduga were also collected from the wheat fields but no burrow system was
observed.

(iii) Rice

Rice is chiefly a kharif crop and fourth major cereal crop of the state, Maximum
damage to rice is caused by B. bengalensis followed by T indica, M. meltada, M, booduga,
M. platythrix and M. cervicolor (Table 2). Rodent damage to rice starts from sowing when
water level is low for germination of seed and continued till it ripes, During sowing the
sprouted seeds are consumed by rodents. In seedling stage rodent damage was observed
only in 0°2 percent plants. In the flowering plants and in the plants with milky seeds it was
1-3 and 107 percent respectively. But when the seeds ripen, a sharp rise of percent damage

from 10-7 to 30 2 percent was observel causing a total yield loss of 4 42:4 percent
-(Table 4).

The damage assessment of cereals is far from satisfactory as the rodents damage a
lot when the cereals are ready for harvesting and in godown also. Sridhara (1992) stated
that ‘damage concentrated in the centre of the field is indication of heavy rodent attack’.
But it was noticed that in heavily damaged fields also, the rodents damage not only
concentrated in the centre but also scattered throughout the field even in case of roadside
and bundh side fields where damage in the centre is very common, It may be due to
community cultivation as stated by Lavoi et al. (1970). It was also noticed that like other
cereals rodent species diversity in the rice fields by the side of barren lands and weed fields
is much higher than the other, The burrow systems of all recorded rodent species were not
observed in the rice fields. Burrows of some rodents which were observed in the weed fields
and barren lands were captured from the crop fields at night.

Hoarding of Cereals :

Hoarding habit of bandicoots'is well known and reported by many (Sridhara, 1992)
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in respect of rice. Among the bandicoots B. bengalensis hoards maximum, the average
hoarding of rice is 2:67 kg/burrow, bajri 2-53 kg/burrow and jowar only 1-27 kg/burrow.
Hoarding of kharif maize by B, bangalensis was observed only in the burrows of bundhs but
not measured, and that of rabi maize was not observed though it damages both kharif and
rabi maize in the field in every stage of its growth, It was mentioned earlier that rabi maize
is grown mainly for green cobs where seeds are not fully ripened. It may appear, therefore,
that B, bengalensis does not store the milky seeds.

b. Pulses

Among the pulses Mung, Moth, Black gram, Gram, Horse Gram, Lang or Chickling
vetech, Val or Indian bean and Tuver or Pigeon per-tur are usually cultivated. From pulse
cultivation T, indica, B. bengalensis, M. hurrianae, M. meltada, R. rattus, M. dunni,
M. musculus, M. booduga were collected (Table 2). Percent plant damage was not
estimated as the variety of pulse was different in different districts even in different
talukas but overall 7. indica was most predominant in western districts and B,
bengalensis in southern and eastern districts. Population density varies much from one
field to another and also differs according to the species but high population density of
rodents were always observed when the pulses were ready for harvesting. Altogether 43
rodents were captured from the pulse field : T indica 15, B, bengalensis 14, M. hurrianae
5, Millardia meltada 3, R, rattus 1, M. dunni 2, M. musculus 2, and M. booduga 1 in
number,

c. Vegetables

Vegetables like potato, sweet potato, tomato, onion, gourd, pea, cabbage, carrot
and brinjals are usually cultivated in Gujarat of which plant damage was only estimated in
potato, sweet potato and tomato fields, Percent plant damage was high at the time of
sowing in tubers i.e., 7°2 in potato and the same is rather less in tomato i.e,, 0-3 in seedling
stage. At the time of sowing the rodents used to dig the field and take out the seed
tubers for consumption. Percent damage in immature plants was rather less i.e., 2:2, 29 and
1-8 in potato, sweet potato and tomato respectively, but there was also a sharp rise in
percent plant damage in matured plants i.e,, 27'5, 28-3 and 28:7 in potato, sweet potato and
tomato respectively (Table 4). It was observed that in tomato cultivation where telephone
system (tying of a single row of plant with a single wire) was applied, crop damage by
rodents was rather less. It was also observed that the rodents never consume more than
30 percent of any vegetable. In vegetable gardens B. bengalensis was the most abundant
species followed by M. meltada, G. ellioti and R. rartus (Table 2). Histrix indica was only
observed in potato and sweet potato cultivation in forest side villages. Population density
of the porcupine gradually increases with the crop maturity and varies greatly according to
the type of crop. The total yield loss calculated was - 32+96 percent.
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Chilly is the chief spice cultivated in Gujarat. The rodents captured from chilly
cultivation were M. hurrianae and T. indica (Table 2). B. bengalensis was captured only
thrice and M. booduga only once. Burrows of M. hurrianae and T. indica were observed in
the chilly fields but no burrow system of other species was observed. Rodents usually
do not damage the seedlings and only 1°1 percent of immature plants were attacked by them,
Extensive burrow systems of rodents mainly damaged the immature plants but 15 percent
plants with mature chillies got damaged (Table 4) and the total yield loss was estimated to
be & 16°1 percent. Actually gerbils are very fond of chilly seeds and they caused more
damage when chilly was spread out for drying.

B. Cash Crops

Among the cash crops, cotton, sugarcane and groundnut are the three main crops
cultivated in Gujarat. There has been a considerable increase in recent years in the
cultivation of non-food or cash crops mainly tobacco and cotton along with edible sugar-
cane and groundnut,

Cotton

Gujarat is one of the chief cotton producing states of India for its black cotton soil
and favourable atmosphere for cotton cultivation, Usually three types of cotton are
cultivated i.e., closed ball or dhollera, mathio and American cotton deviraj or Co-2-170, It
is usually sown in June-July, begins to flower by the end of November and picking of seeds
starts by the end of February and lasts up to mid April.

It was observed that rodent damage in seedling stage was minimum. Maximum
damage was caused by the rodents to the buds and flowers of the plants. As the rodents
usually do not damage the whole plant, so the same plant bears both damaged and
undamaged buds. The buds which are present near the soil are damaged more than the
upper ones. Percent damage calculated in flowering or immature plants was 23'3 but
percent damage in matured seed cotton was not more than 18-2 (Table 4). Thus, the total
yield loss may reach up to 4 41-5, Severe rodent damage to cotton was observed in Rajkot,
Jamnagar, Junagadh, Amreli, Varuch and Vadodara districts and medium damage in the
districts Surendranagar and Bhavnagar. But in earlier years severe damage was reported
from Bhavnagar and medium damage in Gandhinagar district (Anon, 1990).

In the cotton cultivation, B. bengalensis is the most predominant species followed by
T, indica and M. meltada. The other species recorded are M. platythrix, M. dunni,
M. musculus, M. booduga and C. cutchicus (table 2). B. bengalensis and T. indica also
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damage the roots of the plants resulting in death or ill-health, Though G. ellioti was not
captured in the cultivation yet damage of cotton buds by them was reported by farmers.

Cotton is normally grown by rotation with other crops. In Gujarat, it is usually
rotated with jowar, bajri and sesamum. It was noted that though species composition is not
same in the cotton and rotating crops yet the major pests are same in both i.e. B. bengalensis
and T indica. It is splendid enough though major pests are very fond of buds and flowers
yet minor pests mainly Mus relish capsules,

Sugarcane

Sugarcane is an important cash crop of Gujarat which is sown in February and
harvested by December-January. It was observed that the most abundan: rodent species in
sugarcane field is B. bengalensis followed by M. meltaaa, G. ellioti, T. indica, M. booduga,
M. platythrix and F. pennanti (Table 2). Hystrix indica was also seen in the sugarcane
cultivation near forest area at moonlit night. Sithanantham (1986) has also reported

H. indica from sugarcane field.

Though eight species of rodents were recorded from sugarcane -cultivation yet
B. bengalensis can only be stated as a pest. Srivastava (1992) also stated that “despite
frequent attacks, rats have been rated as occasional pest in sugarcane with low potential for
damage and generally posing no serious problem” whereas many scientists stated rodents as
serious pest of sugarcane (Bates 1967, Bhutani & Bhatnagar 1978, Kalra 1979, Gupta et al
1982, Prakash & Avasthy 1980, Avasthy & Prakash, 83, Ahmad & Parshad 1985, Parshad

1987).

It was observed that population of B. bengalensis in sugarcane field in southern
and eastern districts of the state was very high, about 78 percent, whereas that in
western districts was rather low and replaced by T.indica. Population of T, indica in
southern and eastern districts was only 3 percent whereas about 32 percent in northern and
western districts. Thus, it can be stated that population of T.indica was comparatively
high in the drier zone than the wet areas.

Rodents are frequent in this crop right from the seedling stage but their population
density increases proportionately with the development of the crop reaching a peak during
crop maturity as has also been observed by Srivastava (1992) in Uttar Pradesh. Burrows
of B. bengalensis and M. booduga were frequent in the sugarcane fields but other rodents
usually migrate from the fringes to the crop fields.

B. bengalensis damages the plants by making extensive burrows and consumes
the roots also. It usully damages first and second internode from the ground and
rarely upper ones. Srivastava (1992) also stated that it damages first one or two
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intetnodes resulting cane death but after lodging 1—S5 internodes are eaten out. Mus sp.
are usually seen to lodge in the cane cavity, Rodents damage this crop from the
seedling stage and percent damage was 2-8 which was rather higher tban cereals. Apical
buds and growing tissues were also taken by rodents. Damage of immature plants (up to
120 cm) was estimated to be 8.7 percent and the same was more than double in sweet
juicy matured plants and estimated as 20-1 percent (Table 4) causing a total yield loss
of 4 31:6 percent. But in fact, this assessment in case of sugarcane may have errors
as it is very difficult to enter a sugarcane field and to locate the damaged plants when
sugarcane is fully grown,

Sugarcane is simultaneously affected by fungi, insects and rodents so it is rather
difficult to identify rat damage from the drying crown and leaves as stated earlier
(Brivastava, 1992) but lodging of clumps and heaps of soil around clumps and boat
shaped cavities are prominent sign of rodent damage.

Groundnut

Rodents are serious pests of groundnut in Gujarat and effect much on state economy.
Though attempts have been made by many viz, Mittal and Vyas (1992), Mittal er al. (1991),
Patel and Nayak (1987), Shah (1979), Shihari et al. (1979) to assess species composition*
relative abundance, and yield loss by rodents in groundnut yet many more informations
are required to check rodent menace. Kharif groundnut is sown in June—July and
harvested in October. Rodents affect groundnut fields from sowing to harvesting. As
soon as the seeds were sown, the rodents damage the pods by eating the same. At that
time no hoarding was observed in the rodent’s burrow. It was observed that 4-5
percent germinating plants or seedlings were damaged by rodents which decreases to 2-8
percent during August and sharp rise up to 42-7 percent at the time of harvesting (Table 4),
Though 427 percent plants were affected by rodents yet all the pods of a plant were
not damaged. Percent pod damage may vary from 5 to 73 in respect of individual plants,

B. bengalensis is probably the most important rodent pest in groundnut followed
by T, indica and M, meltada. Beside these M. hurrianae, M. platythrix and M. musculus
were also trapped from the fields, H. indica was only seen twice in the forestside fields.
Ratio of population among B. bengalensis, T. indica and M. meltada in the drier
western district was 40 : 40 : 20, but that in the wetter southern and eastern districts
was 70:10: 20. Oaly M. meltada maintain an approximate stable population.

Farmers do not want to disturb the crop fields after peg formation which encourage
the rodents for invading the field and to make extensive burrow system, Where there was
less rainfall rodents made burrow under the shades of the plants and while the rainfall
was much they made burrows at the bundhs, In the bundhs burrows of B. bengalensis
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have only be seen with a few negligible exception. In case of heavy rainfall area rodents
usually take shelter in nearby weed fields and barren lands. Burrows of T. indica was very
common in the barren lands near groundnut cultivation. B. bengalensis did not hoards
pods in the month of August / September, that may be due to immaturity or heavy
rainfall. The population of rodents was maximum at the time of harvesting, At thnt
time groundnut pods were hoarded to the extent of 485 gm/burrow but earlier it was
recorded as 320 gm/burrow (Patel & Nayak, 1987). Yield loss was much higher in the
isolated fields than cooperative farmings because Kharif groundnut cultivation used to affect
much by visiting rodents from the adjacent barren lands and weed fields than residential
ones. Mittal and Vyas (1992) also reported that “extent of yield loss in one isolated
field surrounded by Barren/fallow was as much as 85-42 percent durirg summer.”

In Gujarat state loss due to damage by rodents in groundnut was estimated
to be to the tune of Rs. 243, Rs, 815 and Rs. 669/ha during the year 1988, °89 and
°90 respectively (Mittal & Vyas, 1992). But in the present study only plant damage
was estimated and it was thought that assessment of yield loss will be rather speculative
as most of the plants were partly damaged and the damaged mature plants were always
with undamaged mature pods.

C. Orchard

Area under fruits is not extensive in the state. The main fruits grown are mango,
papaya, banana, watermelon and grape cultivation has recently been started. Among
the rodents F. pennanti causes maximum damage to the orchards., Other than five-striped
palm squirrel, R. rattus and B. bengalensis also invade in the orchards, But it is rather
difficult to estimate the loss caused by rodents as non-rodents species like aves and
chiropterans cause maximum damage., It was observed that forestside orchards are
usually more affected by both rodent and non-rodent species than other areas, H. indica
was seen in the watermelon cultivation only on two occasions.

SPECIES COMPOSITION IN THE WEED-FIELDS,
BARREN LAND AND GODOWNS

Rodent species composition was rather high in the weed field and barren lands,
Among the rodent species recorded from the weed fields and barren land T Indica
(43-0%) was the most predominant one followed by M. hurrianae (19:3%), G. gleadowi
(18-7%), B. bengalensis (7°0%), G. ellioti (45%), and M, dunni, M. cervicolor,
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M. plasythrix comprised only 46 percent. M. meltada was only recorded from the
fodder grass growing fields and C., cutchicus (0°8%) comprised even less than one percent
(Table 3A),

In the godowns and residential areas percent population of R. rattus was about
49 followed by M, musculus (32). Other rodent species comprised only 19 percent,
which are B. bengalensis, B. indica, T. indica, F. pennanti and M, cervicolor (Table 3).

DISCUSSION

From the above study it is revealed that though most of the rodents are responsible
for agricultural damage yet all the rodents cannot be stated as pest. Ten rodent species
are usually considered as serious pest to agriculture (Prakash, 1976) but it was noticed
that B. indica is not so serious pest in the agriculture of Gujarat while Chakraborty (1992)
considered it as an agricultural pest in West Bengal, Prakash (1976) also stated H.
indica as a pest but in Gujarat it was seen active only in the forestside crop lands and
can be treated only as pest of tubers, melons, etc. Prakash (1976) stated M, hurrianae,
T, indica and M, meltada are the predominant rodent species in crops of Gujarat but
from the present study it is revealed that B, bemgalensis is dominating over T. indica
and M, hurrianae in many places. So among sixteen species recorded from the crop
fields of Gujarat only T. Indica and B. bengalensis may be stated as very serious, and
wide spread pests, and M, hurrianae and M. meltada are serious best of crops (Table 1).
F, pennanti regarded as serious pest of orchards and R, rattus and M. .muculus are
predominant in the residential areas and godowns (Table 1). So pest status of a species
differs from place to place and also from crop to crop,
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NOTES ON THE FISHES FROM ANDAMAN SEA COLLECTED DURING
FORYV SAGAR SAMPADA VOYAGE NO. 113

S. S. MISHRA

Marine Biological Station,
Zoological Survey of India,
Madras-28,

INTRODUCTION

At the early hours of 21 January, 1993 the Danish ship VLCC Maersk
Navigator, carrying about 300,000 tons of light crude oil from Oman to Japan
collided with the Singapore registered empty oil-tanker Sanko Honour while negotiating
a narrow passage through the small Indonesian islands at the entry point
to the Strait of Malacca. As a result, one of its tanks ruptured and an
estimated 18,000 tons of oil spilled on the sea over several days. The
oil patches were just 16 nautical miles south of Indira Point, The Great Nicobar
right within the BEZ of India. In order to assess the long-term impact of the oil-
spill a cruise of FORV Sagar Sampada (Cruise No, 113) was organised during
21.09.1993 to 10.10.1993 in the Andaman Sea (Map: 1). Fish samples have been
collected with a view to identify and to study morphological deformities, if any,

MATERIAL AND METHODS

The fish samples have been collected by deployment of bottom trawl net
operated from FORV Sagar Sampada hauling at a speed of approximately 4 knots
per hour in the Grid No. 2991 (06°40-76'N, 93°45'67E to 06°42-08'N, 93°46'91'E)
where the depth was 50 -+ 3 mts. The net was damaged due to the uneven bottom
topography and the salvaged specimens have been studied,
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RESULTS

Altogether 21 samples belonging to 3 families, 4 genera and § species have

been collected and identified. One sample of each species has been brought and
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Map 1 ; Collection Station # 2991,
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deposited with the Marine Biological Station, Zoological Survey of India, Madras
while the rest have been handed over to other participating agencies. None of the

samples exhibited any teratogenic phenomenon, stunted growth, visible tar deposit and
meristic variations. The samples with MBS/ZSI, Madras have been identified

as under.

Class: OSTEICHTHYES
Order : PERCIFORMES
Family : LETHRINIDAE

Genus : Gymnocranius Klunzinger, 1870

1870. Gymmnocranius Klunzinger, Verh, Zool. Bot. Ges. Wien., 20: 764 (Type : Dentex rivulatus
Ruppell, 1838= Cantharus grandoculis Valenciennes, 1830).

1. Gymnocranius grandocaulis (Valenciennes, 1830)

1830, Cantharus grandoculis Valenciennes in Cuvier and Valenciennes, Hist. nat. poiss., 6 : 341

(Seychelles).

1974. Gymnocranius robinsoni (Gilchriss and Thompson): Fischer and Whitehead, FAO species
Identification sheets for fishery purposes. Fishing Areas 57, 71 (E. Ind. Ocean and
W. Cent. Pacific), 3: PENTAP Gymno 2.

1989. Gymnocranius grandoculis: Carpenter and Allen, FAO Fish. Synop., (125) 92 27.

Material examined ;1,275 mm in SL, off Indira Point, 29.09.93,

Distinguishing characters: DX, 10; AIIl, 10; P14; VI 5; GR 245;
LL 4842; Ltr51/17; cheekscale 5; depth 2:6in SL; head 2'9 in SL; eye 3:0
in head,

Distribution : Widely distributed in Indo-west Pacific,

Remarks: This species has been referred to as -G. robinsoni (Gilchrist and
Thompson, 1908) in recent literature, The sample is 2:64 times in SL deviating from

the range (2:4 to 25) prescribed by Carpenter and Allen (1989),

REC 6
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Genus : Lethrinus Cuvier, 1829

Lethrinus Cuvier, Regne Animal., 2: 184 (Type: Sparus choerynchus Bloch and Schaeider,
1801 = Lethrinus nebulosus (Forsskal, 177S).

2. Lethrinus conchyliatus (Smith, 1959)

Lethrinella conchyliatus Smith, Rhodes Univ. Ichth. Bull., 17: 292, pl. 22, fig. B (Pinda,
Mozambique).

Lethrinella conchyliatus: Silas and Toor, J. mar. biol. Assoc. India, 4 (1 & 2): 243,
fig. 1 (Andamans).

Lethrinus conchyliatus ;: Carpenter and Allen, FAO Fish, Synop., (125) 9: 53.

Material examined : 1, 323 mm in SL, off Indira Point, 29.09.93.

Distinguishing characters: DX, 9; AIIl, 8, P 13; VI §5; GR 4+5:
LL 48 ; Ltr 44/16 ; depth 3-3 in SL ; head 2-8 in SL ; eye 4:9 in head,

Distribution : Indian Ocean—Tanzania, Madagascar, Chagos, Andamans to southern

Indonesia.

3. Lethrinus microdon Valenciennes, 1830

1830. Lethrinus microdon Valenciennes, Hist. nat. poiss., 6 : 295 (Bourou).

Material examined : 1, 324 mm in SL, off Indira Point, 29.09.93,

Distinguishing characters: DX, 9, A I, 8; P 13; VI, 5; GR 445;
LL 48 ; Ltr 43/16 ; depth 3-4 in SL, head 2+9 in SL ; eye 50 in head,

Distribution ; Wide-spread in Indo-west Pacific.

Order: TETRAODONTIFORMES
Family : BALISTIDAE

Genus : Pseudobalistes Bleeker, 1866

1866. Pseudobalistes Bleoker, Ned, Tijdschr. Dierk., 3 : 11 (Type : Balistes flavimarginatus Ruppell,

1829)
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4. Pseudobalistes flavimarginatus (Ruppell, 1829)

1829. Balistes flavimarginatus Ruppell, Atlas Reise N. Afrika: 33 (Red Sea): Day, 1878.

Fishes of India : 690,
1986, Pseudobalistes flavimarginatus: Smith and Heemstra, Smith’s Sea Fishes : 880, pl. 136,

fig. 263.11.
Material examined : 1,420 mm in SL, off Indira Point, 29.09.93,

Distinguishing characters: D III4+26; A24; P15; LS 32; Ltr 20; depth
2'0 in SL, 2:6 in TL ; head 30 in SL ; eye 5-8 in head.

Distribution : Wide-spread in Indo-Pacific.

Family : OSTRACIIDAE

Genus : Ostracion Linnaeus, 1758

1758. Ostracion Linnaeus, Syst. Nat. (ed. 10), 1 2330 (Type : Ostracion cubicus Linnaeus, 1758) .

5. Ostracion meleagris Shaw, 1796

1796. Ostracion meleagris Shaw in Shaw and Nodder, Nat. Miscell., 7: pl. 253 (South Pacific).

1878. Ostracion punctatus Bloch and Schoeider : Day, Fishes of India : 696,
1955. Ostracion lentiginosa Bloch and Schoeider : Muanro, The marine and freshwater fishes of

Ceylon : 277.
1962. Ostracion meleagris: de Beaufort and Briggs, Fish. Indo-Aust. Archip., 11 : 356.

Material examined : 1, 285 mm in TL (222 mm in carapace length), off

Indira Point, 29.09.93.

Distinguishing characters: D 9, A9; P 10; C10; depth 2:0in TL, 1-02 in
width ; head 32 in TL, eye 2-25 in head ; carapace 4-ridged and spineless, ridges
blunt ; dorsal ridge absent; back convex; mouth opening in carapace less
than eye.

Colour : Greenish-brown to black with white spots.

This is the first record of occurrence from Andaman and Nicobar

Remarks :
group of Islands.
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ON SOME ASILIDAE (DIPTERA) FROM INDIA PRESENT
IN THE SMITHSONIAN INSTITUTION III

P. PARUI

Zoological Survey of India
New Alipore, Block-M
Calcutta-700 053
and

A. N, T. JOSEPH*
‘Marine Biological Station
Zoological Survey of India
100 Santhome High Road

Madras-600 028,

INTRODUCTION

This is the third and last part of a series of papers on Asilidae from India present
in the Smithsonian Institution, Washington, The first and the second parts were
published in 1978 and 1989 respectively, Specimens for the present study were
received through the courtesy of Dr. Lloyd Knutson, Director, Insect Identification
and Beneficial Insect Introduction Institute, U.S.D. A. and Mr. Gary F, Hevel
Collections Manager, Department of Entomology, Smithsonian Institution. The arrangement
of genera followed in this paper is after Joseph and Parui, 1990.

The types are deposited in the Smithsonian Institution, Washington, and the
Zoological Survey of India, Calcutta,

SYSTEMATIC ACCOUNT

Genus : Laphria Meigen

1803. Laphria Meigen, llliger’s Mag, f, Ins., 2 : 270.

®Retired ; Present address ¢  Nellissery House, P. O. Edathuruthi-680 703, Kerala.
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1. Laphria nathaui Joseph and Parui
1981. Laphria nathani Joseph and Parui, Ent. scand., 12 : 217.

Material: 13 3, 18 ¢, Tamil Nadu: Cherangode, 1060 m,6 v. 1950, coll
P. S. Nathan (S. W, Bromley coll. 1955); 3 &, 1 ¢, Cherangode, 1060 m,
xi. 1950, coll. P. S. Nathan ; 1 g, Karnataka: South Coorg: Ammathi South,
1125 m, v. 1951, coll. P. S, Nathan.

Distribution : Karnataka, Kerala and Tamil Nadu.

Genus : Laxenecera Macquart

1838. Laxenecera Macquart, Dipt. exot., 1(2) s 194.

2. Laxenecera flavibarbis Macquart

1838. Laxenecera flavibarbis Macquart, Dipt. exot., 1 (2) : 194,

Material : 6 3, 69, Madhya Pradesh: Jabalpur, 360 m, ix. 1957, coll,
P. S. Nathan ; 3 ¢, Jabalpur, ix. 1958, coll. P. S. Nathan,

Distribution : Bihar, Goa, Gujarat, Maharashtra, Rajasthan, Tamil Nadu, Uttar
Pradesh and West Bengal.

Remarks : This is the first record from Madhya Pradesh.

Genus ¢ Nusa Walker

3. Nusa karaikalensis Joseph and Parui
1989. Nusa karaikalensis Joseph and Parui, Orient. Insects, 23 : 193.

Material : 1 3, Pondicherry : Karaikal : Bagaram: Kurum, iii, 1947, coll,
P. S. Nathan, ’

Distribution : Pondicherry,
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Genus : Microstylum Macquart

1838. Microstylum Macquart, Dipt. exot., 1 (2): 26.
4. Microstylum ananthakrishnani Joseph and Parui

1984. Microstylum ananthakrishnani Joseph and Parui, Ent. scand., 15 : 449,

Material ; 1 ¢, Tamil Nadu: Nilgiri hills; Cherangode, 1060m,

coll. P. S. Nathan.
Distribution : Karnataka and Kerala,

Remarks : This is the first record from Tamil Nadu.

Genus ;: Saropogon Loew

5. Saropogon hulli Joseph and Parui

1981. Saropogon hulli Joseph and Parui, Orient, Insects, 15: 27.

191

15.v.1950,

Material: 1 ¢, Tamil Nadu: Nilgiri hills: Singara 1030 m, v, 1948, coll.
P.S. Nathan ; 1 &, 2 ¢, Nilgiri hills : Naduvatum, 1820 m, v. 1958, coll. P. S. Nathan ;

1 ¢, Nilgiri hills : Gudalur, 1065 m, iv, 1959, coll. P. S. Nathan,

Distribution : Karnataka and Kerala,

Remarks : This is the first record from Tamil Nadu,

Genus ; Trigonomima Enderlein

1914, Trigonomima Buoderlein, Wein, Ent. Ztg., 33 : 164.

6. Trigonomima anamaliensis Joseph and Parui

1980. Trigonomima anamaliensis Joseph and Parui, Bull, zool. Surv. India, 2 : 197.

Material: 3 3,16 ¢, Tamil Nadu: Nilgiri hills : Cherangode, 1060m, coll,
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P.S. Nathan; 1 &, Nilgiri hills: Gudalur, 1060m, iv.1959, coll, P.S. Nathan;
1 &,2 ¢,Karnataka : Mudigore, 6.iv.1980, coll. Mathis and Freidberg.

Distribution : Kerala and Tamil Nadu.

Remarks : This is the first record from Karnataka.

Genus : Stenopogon Loew

1847. Stenopogon Loew, Linn. Ent., 2 453,

7. Stenopogon manii Joseph and Parui

1981. Stenopogon manii Joseph and Parui, Orient. Insects, 15 : 106.

Material : 1 ¢, Kerala: S. Malabar: Walayar forest, 1063 m, v.1947, coll,
P. S. Nathan: 2 8, 1 ¢, Tamil Nadu: Nilgiri hills: Hooker Estate, 1150 m,
4.xi.1950, coll. P. S, Nathan; 29 Nilgiri hills: Wood Estate, 1420 m, 5.xi.1950, coll.
P. S. Nathan ; 1 &, Tamil Nadu: Anamalai hills: Cinchona, 1065 m, iv.1957, coll,
P.S. Nathan; 2 ¢, Tamil Nadu: Nilgiri hills : Naduvatum, 1820 m, v.1958, coll,
P. S. Nathan.

Distribution : Kerala and Tamil Nadu,

8. Stenopogon raven (Bromley)

1938. Scleropogon raven Bromley, Indian J, Agric. Sci., 8 (6) : 865.

Material ; 1 ¢, Kerala: S. Malabar: Walayar forest, 1065 m, v.1947, coll,
P.S. Nathan; 2 3,1 ¢, Tamil Nadu : Nilgiri hills : Hooker Estate, 1150 m 4.xi:1950.
coll, P.S. Nathan; 2 ¢, Nilgiri hills; Wood Estate, 1420 m, 5.xi.’1950 coll.
P. S. Nathan ; 2 &, Nilgiri hills : Naduvatum, 1820 m, v.1958, coll. P. S, Nathan. ’

Distribution ; Tamil Nadu,

Remarks : This is the first record from Kerala,
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Genus : Damalis Fabricius
180S. Damalis Fabricius, Systema Antliatorum : 147.
9. Damalis dravidica (Joseph and Parui)

1984, Xenomy:za dravidica Joseph and Parui, Ent. scand., 15 : 444.
'1990. Darmnalis dravidica : Joseph and Parul, Rec. zool. Surv, lndia, Occ. Paper No. 1133 32.

Material : 3 & .17 ¢, Tamil Nadu : Nilgiri hills : Cherangode, 1060 .m, v.1950,
coll. P. S. Nathan.

Distribution : Karnataka, Kerala and Tamil Nadu.

10, Damalis fasca Walker
1849. Damalis fusca Walker, List. Dipt. Colin Br. Mus., 2 : 481.

Material: 3 3,1 @, Tamil Nadu: Nilgiri hills: Cherangode, 1060 m, v.1950,
coll. P. S. Nathan (S. W, Bromley coll, 1955).

Distribution : Karnataka, Kerala, Pondicherry, Uttar Pradesh and West Bengal.

Remarks : This is the first record from Tamil Nadu,

Genus : Merodontina Enderlein
11. Merodontina spinulosa Joseph and Parui
1990. Meradontina spinulosa Joseph and Parul, Colemania, Bangalore (in press).

Material : 2 4, Meghalaya : Nongpoh forest, 25-28.iv.1980. coll. A. Freidberg,

Distribution : Meghalaya.

Genus : Michotamia Macquart

1838, Michotamia Macquart, Dipt. exot., 1(2): 75,

REC 7
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12. Michotamia aurata (Fabricius)

1794. Asilus aurata Fabricus, Ent. Syst., 4 : 387.

Material . 2 4, 4 ¢, Orissa: Balugaon: Chilka Lake, 16.iv.1944, coll.
D. E. Hardy.

Distribution : Andhra Pradesh, Bihar, Delhi, Goa, Gujarat, Karnataka, Kerala,
Madhya Pradesh, Orissa, Pondicherry, Rajasthan, Tamil Nadu, Uttar Pradesh and
West Bengal.

13. Michotamia macquarti Joseph and Parui

1984. Michotamia macquarti Joseph and Parui, Rec. zool. Surv. India, Occ. Paper No, 66 : 28.

Material : 1 3, 6 Meghalaya : Nongpoh forest, 25-28.iv,1980, coll, A. Freidberg,
Distribution : Uttar Pradesh.

Remarks : Here, this is the first record from Meghalaya,

Genus : Ommatius Wiedemann
1821, Ommatius Wiedemann, Dipt. exot., 1: 213,
14, Ommatius jabalpurensis Joseph and Parui

1983. Ommatius jabalpurensis Joseph and Parui, Ent, scand., 14 : 90,

Material : 1 3, Madhya Pradesh : Jabalpur, 490 m, ix,1950, coll, P. S. Nathan,
Distribution : Madhya Pradesh and Orissa.

15. Ommatius psendokempi Joseph and Parui

1987, Ommatius pseudokempi Joseph and Parui, Bull. zool. Surv. Indja, 8 : 210,
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Material: 1 &, Pondicherry : Karaikal : Bagaran: Kurum, 26.vi,1950, coll.
P, S. Nathan.

Distribution : Orissa, Rajasthan and Tamil Nadu,

Remarks ¢ This is the first record from Pondicherry.

16. Ommatius pillai Joseph and Parui

1986. Ommatius pillai Joseph and Parui, Rec. zool. Surv. India, 84 : 158.

Material : 1 &, Tamil Nadu: Nilgiri hills: Chirambadi, 1060m, xi.1950, coll,
P. S. Nathan.

Distribution : Kerala.

Remarks : This is the first record from Tamil Nadu.

Genus : Astochia Becker

1913. Astochia Becker, Ann. Mus. zool. Acad. St. Petersbourgh, 17 : $38.

17. Astochia indica Joseph and Parui
1984. Astochia indica Joseph and Parui, Rec. zool. Surv. India, Occ. Paper No. 66 30.

Material : 244, 4%, Tamil Nadu: Tranquebar, xi.1949, coll. P, S. Nathan
(S. W. Bromley coll, 1955).

Distribution : Karnataka.

Remarks : This is the first record from Tamil Nadu.

18. Astochia psendoguptai Joseph and Parui

1987. Astochia pseudoguptai Joseph and Parul, Rec. zool. Surv. India, 8 : 100.

Material: 4 3, 1 2, Kerala: S. Malabar, v.1947, 1 g, Tamil Nadu:
Coimbatore, 19.ix.1947: 1 g, Coimbatore, 18.iii.1950; 1 g, Coimbatore, 4.vii.1950,
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all coll. P. S. Nathan (S. W, Bromley coll, 1955).

Distribution : Karnataka, Kerala, Rajasthan and Sikkim.

Remarks . This is the first record from Tamil Nadu.

Genus: Clephydroneura Becker
1925. Clephydroneura Becker, Ent. Mitt. 14 : 68.
19. Clephydroneura apicalis Ricardo
1938. Clephydroneura apicalis Ricardo, Ann. Mag. nat. Hist., (11) 1 : 462.

Material: 13, Tamil Nadu: Nilgiri hills: Cherangode,
coll. P. S. Nathan,

Distribution : Karnataka, Kerala and Tamil Nadu.

20, Clephydronenra semirufa Qldroyd

1938. Clephydroneura semirufa Oldroyd, Ann, Mag. nat. Hist., (11) 18 46S.

Material ¢ 1 g, Tamil Nadu: Nilgiri hills: Cherangode,
coll. P. S. Nathan,

Distribution : Tamil Nadu.

Genus : Machimus Loew

1849. Machimus Loew, Linn. Ent., 4 : 1.
21, Machimus dubius Ricardo
1919. Machimus dubius Ricardo, Ann. Mag. nat. Hist. (9)3: 47.

Material : 123, 2%, Himachal Pradesh: Dalhousie,
P, N. Oman.

1060m, v.1950

1060m, v.1950,

21.vi,195, coll.
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Distribution : Himachal Pradesh, Uttar Pradesh and West Bengal.

22. Machimus montanus Ricardo
1919. Machimus montanus Ricardo, Ann. Mag. nat. Hist,, (9) 3 : 52.

Material : 1 &, Tamil Nadu: Nilgiri hills: Naduvatum 1820 m, 5.v.1950.
coll. P. S. Nathan (S, W. Bromley coll, 1955).

Distribution : Maharashtra, Tamil Nadu and Uttar Pradesh.

23. Machimus nilgiriensis n, sp.

A medium black species with black and pale yellow mystax and infuscate wing.
Male : length 15 mm, wing 9-10 mm ; female : 13 mm, wing 10 mm.

Male : Head as wide as thorax, black with yellow tomentum ; mystax black
with pale-yellow bristles in the middle; fronto-orbital and oceller bristles black
occiput with black pile and bristles ; postocciput largely pale yellow pilose with a
few dorsal black bristles ; postgena pale yellow pilose. Antenna black except
wholly yellow pedicel, bristles black ; first flagellomere subequal to combined length
of scape and pedicel, arista longer than flagellum. Palpus and proboscis black, the
former with black and pale yellow pile and the latter with only pale yellow pile.

Thorax black, pale yellow tomentose ; pronotum pale yellow with black pile ;
scutum niedially with three tomentose stripes, the middle stripe short, extending to
transverse suture ; chaetotaxy : notopleurals 2, supra-alars 2, post-alars 2, dorsocentrals
many, acrostichal absent; katepisternum with fine yellow pile; meron with a row
of long, pale yellow long bristly pile; vestiture black. Scutellum brownish-yellow
tomentose, disc with black pile, border with a series of black bristles. Haltere yellow.

Leg black ; coxa with numerous long, pale, yellow pile, hind coxa with very
thin, short pile ; anterior two pairs of femora and tibiae with long ventral pile, hind
femur with less abundant ventral pile, pile absent in hind tibia ; except a few fore and
mid femora devoid of bristles, hind femur with a row of anterodorsal pale yellow
bristles ; fore and mid tibiae witk a row of dorsal bristles, hind tibia with a row of
dorsal and ventral bristles ; hind basitarsus with a mat of golden yellow pile.

Wing with apical half dark brown, basal half hyaline,
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Abdomen black, tergum 1 posterolaterally with 1 or 2 black bristles and long,
pale yellow pile, tezga 2 and 3 laterally and sterna with pale yellow pile Genitalia

Fig. 1: Machimus nilgiriensis n. sp.

(Fig. 1) black with concolourous pile and bristles ; epandrium apically cleft ventrally
at base with a few pale yellow pile,

Female : Similar with the following difference : mystax wholly black, Ovipositor
yellowish-brown, longer than segments six and seven together,

Material : Holotype &, Tamil Nadu: Nilgiri hills: Hooker Estate, 1870 m,
ix.1950, coll, P, S. Nathan, Paratypes 2 ¢, details as in holytype.

Remarks : The species is closely similar to Machimus indicus Joseph and Parui
but differs in the wholly black pile on scutellum, smaller size and details of male
genitalia,

24. Machimus parvas Ricardo

1919. Machimus parvus Ricardo, Ann. Mag. nat. Hist., (9) 3: 54.
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Material : 1 4,1 ¢, Tamil Nadu : Nilgiri hills ; Cherangode, 1060 m, xi 1950,
coll, P. S. Nathan.

Distribution : Andhra Pradesh, Karnataka Kerala and Tamil Nadu.

Genus : Neoitamus Osten Sacken

1878. Neoitamus Osten Sacken, Smithson Misc. Collns, 16 ; 82, 235 replacement name of Itamus
Loew 1849 ; 84,

23. Neoitamus sedlaceki Joseph and Parui

1987. Neoitamus sedlaceki Joseph and Parui, Bull. zool. Sury. India, 8 : 231.

Material : 1 4, Meghalaya: Shillong Botanic Garden, 20.iv,1980, coll. A.
Freidberg ; 2 4, Shillong Elephant Falls, 21.iv.1980, coll. A, Freidberg: 1 &, Nongpoh
forest, 25-28.iv.1980, coll. A. Freidberg.

Distribution ; Meghalaya,

Remarks : The species was described from Nepal.

26. Neoitamus mussooriensis Joseph and Parui

1984. Neoitamus mussooriensis Joseph and Parui, Rec. zool, Surv. India, Occ. Paper No. 66 : 21,

Material : 1 3, Himachal Pradesh : Dalhousie, 21.vi.1961, coll. P, W. Oman,

Distribution : Uttar Pradesh. This is the first record from Himachal Pradesh.

Genus : Philodicus Loew

1848. Philodicus Loew, Linn, Ent. 3 ;: 391,

27. Philodicus femoralis Recardo

1921. Philodicus femoralis Ricardo, Ann. Mag. nat. Hist. 9) 8 : 190,
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Material: 9 3,5 ¢, Tamil Nadu : Nilgiri hills : Cherangode, 1065 m, v.1950,
coll, P, S. Nathan (S. W, Bromley coll. 1955)

Distributian: Assam, Arunachal Pradesh, Bihar, Goa, Himachal Pradesh,
Karnataka, Kerala, Meghalaya, Orissa, Rajasthan, Tamil Nadu, Uttar Pradesh and

West Bengal.

28. Philodicus pruthii Bromley

1935. Philodicus pruthii Bromley, Rec. Indian Mus., 37 : 224.

Material ; 1 ¢, Tamil Nadu: Tranquebar, xi.1949, coll. P.S. Nathan; 1¢,
Karnataka ¢ Bangalore, 3.iv.1980, coll. Mathis and Pritberg.

Distribution : Andhra Pradesh, Karnataka, Kerala, Rajasthan and Tamil Nadu,

Genus : Promachus Loew
1848. Promachus Loew, Linn. Ent., 33 390.
29. Promachus jabalpurensis Joseph and Parui

1981, Promachus jabalpurensis Joseph and Parui, Orient. Insects 15 : 25.

Material : 2 3, Madhya Pradesh : Jabalpur, 460 m, x.1957 ; 1 4, Tamil Nadu ;
Coimbatore, xi.1957, all coll. P. S, Nathan,

Distribution : Madhya Pradesh.

Remarks : This is the first record from Tamil Nadu,

30, Promachus smithi n. sp.

A robust species with uniformly brown wing, yellow and black leg, black abdomen
with broad yellow bands and shining black genitalia. Male : length 30 mm, wing
22 mm ; female : length 30-32 mm, wing 24 mm.

Males: Head broader than thorax, black, covered with dense pale yellow
fomentym ; mystax yellowish-white with scattered blagk bristles ; frcato-orbital bristles
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black with a few pale yellow pile near base of antenna; ocellar bristles black ;
postcranium with pale yellow pile : postocular bristles and bristles of postgena pale
yellow. Antenna black, pedicel and base of first flagellomere pale yellow, scape and
first flagellomere equal in length arista as long as combined length of scape and pedicel,
Palpus and proboscis black, the former with black and yellow bristles, the latter with

.Jong black and pale yellow pile.

Thorax black with dark brown tomentum ; pronotum with pale yellow pile and a few
scattered black pile and bristles ; scutum without distinct mediolongitudinal stripes,
vestiture black ; chaetotaxy : notopleurals 2, supra-alars 3, post-alars 3, dorsocentrals 4
extending from behind transverse suture; scutellum with scattered black pile on disc,
a few pale yellow pile at corner, border with six long black bristles and anterior to
them with a row of six black bristles ; katepisternum and anepisternum with long pale

yellow and black pile ; meron with long, pale yellow pile. Haltere dark brown.

Legs black and yellowj femora black except pale yellow posteriorly at apex,
fore and mid femora with a row of ventral black bristles and a few scattered dorsal

Pig. 2: Promachus smithi n, sp.

Bluck bristles, hind femur with a row of ventral and a row of anterodorsal black
bristles ; tibiae yellow with dark apices, pile black ventrally, fore pair with two rows

REC §
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of small dorsal black bristles, other two pairs with scattered black bristles.

Wing brown, first submarginal cell with a grey streak.

Abdomen black, terga 1-3 with long pale yellow pile laterally which being
dense on first tergum, each tergum with a band of yellow tomentum at posterior
margin which gradually diminishes in breadth posteriorly. Male genitalia (Fig. 2)
shining black with similar pile,

Females: Similar but with the following differences : first flagellomere smaller
than scape ; genitalia black, tergum 8 elongate, cercus rectangular, shorter than
tergum 9.

Remarks : The species is closely similar to Promachus yerburiensis Ricardo
but differs from it by the robust size, absence of long white pile on femora and details
of male genitalia. '

The species is named in honour of the collector, Mr. M. E. Smith,

Material : Holotype ¢ &, Tamil Nadu: Madras, 30.viii,1947. Paratypes: 1 3
Madras, 4.ix,1947; 1 ¢, Madras, 18.viii,1947; 1 ¢, Madras, 21.viii.1947; 1 ¢
Madras, 22.viii.1947; 1 ¢, Madras, 23.viii.1947; 1 ¢, Madras, 24.viii.1947 ; 1 2’
Madras, 28.viii.1947 ; 1 ¢, Madras, 1.ix.1947 ; 1 2, Madras, 2,ix.1940, 1 ¢, M,adra’
3.ix.1947 ; 1 @ Madras, 4.viii.1940 ; 1 ¢, Madras, 4.ix.1940, all coll, M. E. Smith:
All S, W. Bromley collection, 1955.

Genus : Trichomachimus Engel

1933. Trichomachimus Bngel, Ark. zool., (A) 25 (22) : 10.

31. Trichomachimus omani n. sp,

A rather large golden-yellow and black species with infuscated wing and reddish
yellow and black legs, Male length 25 mm, wing 18 mm.

Male: Head black with greyish-yellow and yellowish-white tomentum ; mystax
pale yellow with a few black bristles above and on sides up to middle ; fronto-orbital
bristles black and pale yellow ; ocellar bristles black ; postcranium with a few black
bristles above, rest pale yellow ; post-ocular bristles pale yellow, postgena with dense pale
yellow long pile. Antennal scape black with black and pale yellow bristles' pedicel palg
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yellow with black bristles, first flagellomere more than twice the length of pedicel and equal
to arista. Palpus and proboscis black with black bristles on the former and pale
yellow pile on the latter.

Thorax black, grey tomentose ; pronotum with long pale yellow phile ; scutum
with lateral yellowish-grey pollinose stripe ; chaetotaxy : posthumerals 2, notopleurals 2,

Fig. 3: Trichomachimus omani n. sp.

supra-alars 5, post-alars 3, acrostichals absent, post-sutural dorsocentrals many ; vestiture
and bristles black ; scutellar disc with black bristly pile and some pale yellow pile,
border with a row of black bristles ; katapisternum with long, fine pile ; anepisternum
with black and pale yellow bristles ; meron with long, stout bristly pile. Haltere

reddish-yellow.
Legs black and reddish-yellow, femur black with black bristles and predominant
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pale yellow pile, fote and hind femora with a row of posterodorsal bristles, mid femur
without distinct row of bristles ; tibia reddish-yellow, fore tibia ventrally with mixed
long pale yellow and black bristly pile, a row of anteroventral bristles on basal half;
a row of dorsal bristles on apical half and another row of ventral bristles on apical
half ; ventral pile of mid tibia lesser and with two rows of dorsal and two rows of
ventral bristles on apical half ; hind tibia bare of ventral pile and with two rows of
dorsal bristles ; vestiture predominantly black.

Wing dark brown but hyaline from base to posterior cells.

Abdomen black with golden-yellow pile ; all terga with pale yellow pile laterally
which gradually reduce in length towards tip. Male genitalia (Fig. 3) black with pale-pellow
bristly pile, eighth sternum slightly produced with dense yellow and black bristly pile.

Material :  Holotype 3, Himachal Pradesh: Dalhousie, 21.vi, 1961, coll.
P. W. Oman.

Remarks : The species is closely similar to Trichomachimus basalis Oldroyd but
differs from it by the pale yellow and black mytax; all coxae with pale yellow pile ;
uniformly reddish-yellow tibia and details of male genitalia. It also resembles to T.
opulentus (Walker) but differs in the colouration of pile on scutellum and fore tibia, and
shape of eighth sternum. The species is named after the collector, Mr. P, W. Oman.

SUMMARY

Thirty two species of Asilidae belonging to 18 genera are dealt with including
three new species : Machimus nilgiriensis, Promachus smithi and Trichomachimus omani,
Distributional records of all the species are given from India.
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NOEMACHEILUS PAMBARENSIS, A NEW LOACH (CYPRINOIDE! :
BALITORIDAE : NOEMACHEILINAE), FROM WESTERN
GHATS, IDUKKI, KERALA, INDIA.

K. REMA DEVI and T. J. INDRA

Zoological Survey of India,
Southern Regional Station,
Madras 600 028

INTRODUCTION

A new hill-stream loach Noemacheilus (Mesonoemacheilus) pambarensis is described
from Pambar River, Western Ghats, Idukki District, Kerala, This new species differs
from all other known species of Mesonoemacheilus in its elongated form, colour pattern
and in the number of branched dorsal rays. Seventynine noemacheiline species under
2 genera and 9 subgenera are known from India (Menon, 1987). The new species
with 8-10 branched dorsal rays and the characteristic spot in the middle of the base of
caudal fin can be included under the subgenus Mesonoemacheilus Banarescu and Nalbant,
1981. These loaches were found among the fish collections from Kerala deposited
in the Southern Regional Station, Madras by Erik Ahlander and Suzzanne Wejland
of the Swedish Museum Natural History. The specimens were collected from Pambar
river draining into the Cauvery river system at the border of Chinnar Sanctuary,

Western Ghats in Idukki District, Kerala,

Noemacheilus (Mesonoemacheilus) pambarensis sp. nov,
(Fig. 1)

Holotype: ZSI[SRS F. 4095, 38'0 mm SL., India: Kerala; Western Ghats :
Pambar River at border of Chinnar Sanctuary ; Erik Ahlander, Suzzanne Wejland and

Bert ; 9 Apr. 1990.

Paratypes : ZSI/SRS F. 3496, 29 exs.
holotype,

) 15:5-45:0 mm SL; Same data as of
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Diagnosis : A slender elongated species with usually 9 branched dorsal rays
in specimens above 350 mm SL (8 branched rays in juveniles and rarely 10 in adults);
with almost complete lateral line system; body with irregular vertical bands;
dorsal with two rows of spots, caudal with 4-5 oblique bands and dark blotch at

its base ; males with suborbital flap.

Description ; Based on 10 specimens 36:0-45:0 mm SL. D-3-4/8-10/1 ; P1/10-11;
V 1/6/1 A2-3/5; C.1/16/1. Dorsal Profile slightly arched, ventral flatte<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>