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THE CALCUTI A COLLECTION OF ASIAN RHINOCEROS 

By 

COLIN P. GROVES 1 AND S. CHAKRABORTy9 

The rarity of preserved skulls of the three living Asian species of 
rhinoceros is most annoying for a mammalian taxonomist, especially when 
one considers the thoughtless slaughter of these animals by so-called spor­
amen in the last century. Pollok (in Pollok and Thorn, 1900) massacred 
forty-four rhinos in Assam, one in Burma; Thom (loc. cit.) three in 
Burma; Baker (1881) killed three in the Sundarbans (protesting that 
the rhino was rarely disturbed and 'must be multiplying last' there. 
Rhinos became extinct in the Sundarbans not long after Baker wrote). 
And so on. Of the authors mentioned, a single skeleton was presented 
by Pollok to the Indian Museum; the remains of the others either rotted 
where they fell, or are cluttering up some obscure attic. From any 
point of view, the slaughter is a tragedy; h~d it resulted in some 

. Ipecimens being made available for science, there would have been 
lome slim compensation, but even this cold comfort is denied us. 

It is, therefore, of great importance to seek full documentation in 
those specimens that actually are preserved in museums. According 
to the list published long ago by Sclater (1891), the Indian Museum, 
Calcutta, should have one of the largest collections in the world, fairly 
well documented, and from a taxonomic point of view are very valuable 
as many of them are from localities-especially Lower Burma-not well 
represented in any other collection. Sclater lists the following number 
of specimens (skulls unless otherwise specified) : 

Rhinoceros unicornis 17 (6 with locality), including 5 complete 
or incomplete skeletons, 2 stuffed skins 
and 3 hoofs. 

Rhinoceros sondaicus 19 (9 with locality), including 9 skele­
tons, all said to be complete, and 2 
stuffed. 

Rhinoceros (now 
Dicerorhinus) sumatrensis -" 18 (10 with locality), including 7 full 

or partial skeletons; but two of the 
skulls fragmentary ; 3 skins (2 stuffed) ; 
and a pair of horns • 

1. AustrtJltan National University, Oanberra~ AustraZia 
I. Zoological, SUrtJB'g of India, Oalcutta, India 

1 
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The nucleus of the Indian Museum collection was that of the 
Asiatic Society of Bengal. In 1863, this latter, col1ection contained 
(Blyth, 1863) : 

Rhinoceros sondaicus 

'Rhinoceros sumatranus' 
(=D. sumatrensis) 

9 (6 with locality), one being a nearly 
complete skeleton, one stuffed skin. 

7 (5 said to have locality data) and the 
remaining two, one complete skeleton 
and one stuffed headskin also said to 
have locality data according to Blyth 
(1862). 

R. unicornis='R. indicus'-No specimen, although 'skulls immediately 
.expected' (as stated in a footnote). 

In 1865, the Asiatic Society's collection, according to Anderson 
(1881) 'practically became the property of the Government of India, 
although the legal transfer was not completed until 1876'. With the 
birth of the Zoological Survey of India in 1916, all these collections 
were vested 'with that institution. The collection remained in th~ 
Indian Museum until the Second World War (1942) when, in anticipa­
tion of possible Japanese bombing raids on Calcutta, the ZSI head­
quarters were transferred to Benares (Varanasi); but the osteological 
collectiop. was left in a ro.om in the Indian Museum in Calcutta. 
Calcutta remained free of bombs, but the uncurated collection 
·suffered loss and damage, and many labels got mixed up; it was a 
much depleted collection to which the ZSI returned to Calcutta in 
1948-49. There was a mov~ to a rented building some 2i km away 
in B~owanipore, Calcutta, in 1964; and there was a further move 
into the present quarters of the Zoological Survey of India at 8 Lindsay 
Street (Calcutta) in 1966. Thus, the collections were subjected to the 
rigours of transfers and retransfers on several occasions. Today, the 
rhinoceros collection (now newly registered with ZSI numbers) is as 
follows. 

R. onicornis : 8 skulls (4 with locality), 1 skeleton 

R. sondaicus : 9 skulls (5 with locality), 1 lower jaw, 
1 stuffed skin 

D. sumatrensis : 9 skulls (4 with locality), 1 headskin, 
2 fragmentary postcranial specimens. 

Loss of specimens seems to have taken place from the very beginning. 
Blyth (1863) notes that some whose earlier accession was recorded were 
lost even before his curatorship! In Sclater's (1891) catalogue, only 5 
specimens of R. 80ndaicus ~ are re.corded as '.A.SB'-some had evidently 
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been lost. In some cases, of course, it may have beeri the information 
.~t the specimen which was lost, not the specimen itself. 

Thanks to the assistance of Dr. B. Biswas., Emeritus Scientist, Zoologi­
cal Survey of ~India, Mr P. K. Das, and Mr T. P. Bhattachariya. (Mammal 
Section, Zoological Survey of India). All the rhino specimens still in' 
the collection of the ZSI and the Indian Museum have been examined 
and measured by one or both of us. By rubbing off the accumulated 
dust and mud, italic letters can be detected written in black indelible 
Ink on the forehead of most of the skulls corresponding to the letters.' 
of S~ater's catalogue. 

Identification 0/ the material 

Wherever the Sclater catalogue letter is given without qualification, 
It means that the letter can be discerned written on the skull. Listing 
of these specimens, and commentary upon them, follows. 

R. unicornis 

1. 19262. Mounted skeleton on display in the Indian Museulp.. 
This is probably Sclater's catalogue No. b. Mounted skeleton 0.£ a 
female from Barrackpore park, received from the Calcutta Medic~l 
College Museum in 1879. A different specimen (see below) is afpresent 
labelled as from Barrackpore, but as there was only one mounted­
skeleton then and is only one now, and no record that more than 
one from Barrackpore was preserved, there may have been a switc'hit:~g 

of labels. 

2. 2735. Skull on display in th.e Indian Museum. The label in 
front of it identifies it as a femal~ present~d by Maddock ip 1863. 
Hqwever, no 'Unicor?l,i~ .~k~ll _~pp~~rs,. to have .. b~en. ~pres.ented:' by·. 
)4.~dQck ;". acc9~4ing tQ Sclater opeJ .f!C<;Qrding to. Blyth . .two,.~sonaaicUJl) 
8~1l~_were pt;~sented hy M.~4do~k (from T~nas.s~ri.m) .. Another~_.case 
Q( lab~l.. switching is in~Jcated-, .. :h1)~ 'to, which"so~~(licJ~s ·skull ,theJabel 
shou14 belong is .undertain. .Th~ unicornis skull in question is probably: 
Sclater's A, an old male from the Nepal teral presented by Sir E. Baring.: 

3. 2736/19243, Sclater's j. A juvenile skull, from the Nepal terai, 
presented by Baring. 

4~ 17948. Sclater's r. Juvenile skeleton, ASB. No locality. 

5. 7306/19263. Juvenile skull on display in museum, Sclater's ot 
(from ASB). 

6. 10437. From Nepal, presented by Watts & Co. in·1907. 

7. 10438. This is not a Sclater specimen; it wae presented. by 
Watts & Co. in 1907 and is from Nepal, like 10437. 
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8. 20387. Skull, no data. 

9. 19240. On display in museum; stated to be Sclater's b from 
Barrackpore, but see under (1) above. The skull is in fact probably 
Sclater's 1 presented by Raja R. Mullick in 1871 ; the animal probably 
died in Raja Mullick's private zoo in Calcutta. 

R. sondaicDs 

1. 3521. Female skull, Chil1ichang Creek, Sundarbans. Capt. 
Charling. Sclater's t. 

2. 19241. Skull, Sundarbans. W. W. Shepperd, 1867. Sclater's 
q. Lacks mandible. 

3. 17685. Skull, young adult, no locality. Dr. N. Wallich, ASB. 
Sclater's 1. Lacks mandible. Pearson (1840) recorded that 'Dr. Wallich 
presented five crania of the Rhinoceros' ; Blyth (1863) could find only 
one in the ASB collection in his day, so presumably this is the one. 
Nathaniel Wallich (1786-1854) was a Danish Botanist who entered the 
East India Company's service in 1813; he explored Nepal in 1820, 
northwestern India in 1825, and Lower Burma and Ava (Mandalay 
district) in 1826-27. He was invalided home in 1828, and returned to 
explore Assam-in search of the wild tea plantin 1832. As there is 
no question of this skull's identification as R, 8, sonilaicus it must be 
from Lower Burma (unless it is true that, as Pollock (1900) asserts, this 
species formerly occurred in Assam). 

4. 17684. Skull, juvenile (Stage 4 of Groves, 1967). Tenasserim, 
Sir T. H. Maddock. Probably Sclater's m. Blyth (1863) records two 
skulls (one minus lower jaw) presented by Maddock; Sclater, onlyone. 
All the other skulls in Sclater's lists seem satisfactorily documented, 
so the skull itself must have been lost. Blyth (1862, pl. II, fig. 2) figures 
dorsal view of a skull from Tenasserim which he does not otherwise 
identify; it is in fact the present one, recognisable by a healed fracture 
on the left zygomatic arch. The skull may at one time have been on 
exhibition, as there is a label which might apply to it (see above, 
unicornis (No.2)). 

5. 17144. Skull, adult. No identification. 

6. 17688. Skull, male, adult. Sclater's 8, from Mathabhanga R. 
Barisal district, Sundarbans. 

7. 17693. Skull, adult, on display in the Indian Museum. Sclater's 
p, from Java, presented by the Batavian Society. 

8. 19378. Badly damaged skull, male, juvenile. Sclater's j; W. 
Rutledge, 1875. Rutledge was an animal dealer in Calcutta (B. Biswas, 
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pen. comm.) ; evidently this animal died in captivity, but its origin is 
Impossible to locate. 

9. 20386. Mandible. Sclater's v ; no history. 

D. sumatrensis 

1. 2707/17691. Skull, young adult (Stage 5); on display in the 
Indian Museum. Donated by W. Rutledge in 1875; imported from 
Singapore. Though there is no identifying mark on the skull, Sclater 
(1891) lists only two skulls from Singapore, Nos. a and o. As skull 0 is 
available (see below), the present skull is surely a. Its origin is likely to 
.have been Malaysia. 

2. 17686. Skull, aged; nasals hacked off; lacking mandible. 
Sclater's n. This skull in Sclater's catalogue is said to have 'no history' ; 
but it is unquestionably Blyth's (1862) plate Ill, fig 1, which is stated 
to be from Tenasserim. In Blyth's figure, the nasals are present but 
connected to the rest of the cranium by the merest point of bone, 
quite contrary to the law of gravity; for the photograph (from which 
the figure was made) an assistant must have held them in place. The 
jagged front edge of the maxilla is exactly similar in the figure and in 
17686 ; but the skull at present lacks a mandible. It is notewQrthy 
that in the same paper (1862 p. 163) Blyth briefly catalogues the Asiatic 
Society rhinos, mentioning 'the skulls of an old male and of an adult 
female of SUMATRANUS, [and] the skin of the head of the latter ... 
presented to the Society by E. 0' Reilly, Esq. (then of Amherst) tn 1847' ; 
but in his 1863 catalogue he mentions only the old male as being 
presented by O'Reilly, while the collector of the adult female skull 
(and the headskin) is not given. Sclater (1891) follows Blyth's catalogue 
in attributing only a single (male) skull to O'Reilly; no headskin is 
even mentioned. Headskin there is, nonetheless, on display today in 
the Indian Museum; whUe the acknowledged O'Reilly skull is far from 
being 'old'-it is, in fact, a juvenile-and probably a female. The 
present skull thus actually increases the number of documented 
specimens by giving a locality and collector to a 'no history' skull in 
Sclater's catalogue. 

3. 17687. Skull, juvenile (Stage 3), with associated limb bones 
registered 450. ASB. Sclater's g. Tenasserim, collected by E. O'Reilly. 
1847, supposedly male (but see above). This is certainly Blyth's (1862) 
plate III, fig. 3 and plate IV, fig. 2 (not fig. 4, as incorrectly stated by 
BlVth on p. 157), and is the same individual as the mounted head (in the 
Indian Museum), as recorded by Blyth. Despite Blyth's characterisation 
of it a8 'adult', it is clearly far from mature. 
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4. 17692. Skull, young' adult male. Sclater's h. Tenasserim,.presented. 
by Sir T H. Maddock, 1842, ASB. This is an edentulous skull; probably 
not one of those figured by Blyth. 

5. 17689. Skull, young adult female. Sclater's 0, presented by 
w. Rutledge, 1885, who imported it from Singapore. It is there.fore 
most likely to be from Malaya like No.1 above. 

6. 17690. Skull, adult. The extreme breadth and long toothrow 
make it likely to be one of the ASB skulls of no history to which 
Sclater (1891 p. 205) draws attention, Le. k or l ; k being present in the 
collection, it is doubtless l. 

7. 19313. Skull with horns and mandible. There is no entry in 
either Blyth or Sclater cor~esponding to this description. 

8. 17942. Skull, adult. No history or identifying marks. 

9. 17949. Sclater's k, adult from ASB, no history. -See under 
6 above. 

10. No number. Scapula and long bones of forelimb. Male, Ten­
asserim, presented by E. O'Reilly. ASB. Blyth's (1863) cat. No. 450D. 

11. No number. Limb bones and some vertebrae. Female, no' 
locality ; ASB. Blyth's (1863) cat No. 450B. 

Significance of the material 

-·R. unicornis 

Although four of the Calcutta skulls of this species are of known 
locality, (Nepal in each case) the species appears at present .. to. be 
qlonotypic. One of us (C. P. G) is investigatin'g this -proposition at· 
present in collaboration with C. Guerin. 

R; sondaicus 

As can be seen from Table I, the differences' between .~e ~ve geogra­
phic isolates of R. Bondaicus are not great; the differerices between the 
Javan, Sumatran and Malayan populations are not worth recognising 
at sub specific level, while t~e Vietnam and Bengal (Sundarbans)"popula;; 
tions ~re somewhat more distin~t and can be retained ·as. stibspe9ies 
(Guerin & Groves, 1980). R. B. inermis, Beng~l, has a shorter basal' length 
and so a less inclined occipital plane than R. 8. sondaicu8' from Sunda­
la~d; the toothrow is longer; the occiput is broader and higher;· 
the skull is generally broader. (Face height and dorsal concayity 
depth, which also tend to distinguish this race, were not 'taken on" 
many of the Calcutta skulls and so will not be included here)~ R •. 8. 

annamiticu8, from Vietnam, has a remarkably short occipitonasal length,' 
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10 that the oCcipital plane is more forwardly in1ined (contrary to 
itNrmis); the occiput (indeed the cranium as a whole) is rather narrow, 
but the zygomatic arches are comparatively flared. 

Among the Calc.utta skulls, as the premaxillae have not been retained 
in any skull, basal length is difficult to estimate; although it has been 
attempted in a few cases (premaxilla length is generally about 60mm), 
basal to occipitonasal length ratios cannot be securely worked out. 
All three Sundarbans skulls (Table Ia) do, however, have rather less 
inclined occipital planes than the others; the toothrow is long in all. 
Occiput breadth is very great in 19241, the only one of the three 
Sundarbans skulls for which this measurement is available; occipital 
height is very great in two of the known Sundarbans skulls but not in 
17688. The three skulls known to be from the Sundarbans, therefore, 
fit very well into the pattern previously established; one (17688) not 
as well as the other two. 

The Java skull is v~ry like those previously examined from Java: 
relatively short occipitonasallength ; narrow; small teeth; low occiput. 

It is perhaps the Tenasserim skull which is of most interest here, 
as previously only a single skull-and that a juvenile-has been known 
from this area. The Tenasserim population waS perhaps continuous 
with that in Malaya, but the most northerly sondaicu8 until Vietnam 
to the northeast and the Sundarbans to the northwest. There is thus 
interest in seeing whether the Tenasserim.skulls shown an approach to 
those from more northerly regions. 

In Table la, skull 17685 (not absolutely certainly from 1'enasserim, 
although very prob~bly so) is compared with the previously analysed 
data. The skull is nearly adult but still rather small, so recalling 
tJAnamiticus; but its basal length is short compared to occipitonasal­
an inermis-like feature, as is the long toothrow. The occiput is narrow 
like annamiticus, but not especially low, so being more like sondaicus. 

For its narrow skull the zygomatic arches are flared, again resembling 
tJAAafniticus. 

The only skull that is beyond question from Tenasserim is 17684, 
which is juvenile (Stage 4). Unfortunately no skulls of this develop­
mental stage are known from Vietnam; but the British Museum speci­
men from Tenasserim is of this age. The measurements of a Malayan 
skull'of this age have been kindly sent by Dr. David Wells, of the 
Zoology Department, Kuala Lumpur. 

It is to be noted (Table Ib) that the occipitonasal/basal ratio and 
broad occiput so characteristic of adult R. 8. inermis has not developed 
by Stage 4. Evidently the occiput expands and grows backwards 
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TABLE. 131. Cran-ia) measurements of R .. If\n,>>.dl1;.f'.!JLf~.· J)AnJf.$!. 

R. s. sondaicus R. s. annamiticus R. s. inermis Calcutta Specimens 

Java Sumatra l\ialaya, Vietnam Bengal p 1 s q t 

17693 17685 17688 19241 3521 

Java Lower Snnd- Sund- Sund-

x s d n x s d n x B d n x B d n x s d n Burma arbans arbans arbans 

Occipitonasal 1. 518.5 22.0 17 528.6 20.1 5 532.7 24.0 i3 499.3 80.1 3 527.3 16.8 7 532 501 499 545 546 
Basall. 580.3 19.2 12 578.4 16.0 5 581.8 31.3 4 581.3 39.8 4 560.4 18.4 5 (531) (573) 
Toothrow 1. 225.6 8.5 15 233.0 6.0 5 226.8 4.7 4: 230.1 7.4 4: 238.5 5.9 7 222 237 237 235 230 
Zygomatic br. 346.2 13.2 16 350.4 16.2 5 361.8 3.3 4 343.5 15.8 4: 359.1 9.8 7 337 355 338 374 370 
Bimastoid br. 295.0 13.5 15 284.6 6.4 5 291.3 14.4 4 282.5 B.6 4 296.3 16.9 6 283 278 315 
Occipital ht. 158.5 9.9 15 161.8 4.4 5 170.5 12.94 157.3 12.0 4: 179.3 7.5 4 172 166 162 180 171 
l\1 J br 54.8 1.6 10 56.9 2.8 7 58.6 2.2 4 56.0 3.4 4: 57.4 2.3 6 60.5 57.0 59.0 
IVL 2 br 55.3 1.8 11 58.3 2.8 5 60.0 3.4 3 58.7 3.7 4: 59.2 2.4 6 (64) 61.0 60.0 62.5 
M1br 48.0 2.7 12 54.3 2.0 3 45.8 4.33 53.1 3.3 3 50.2 1.8 7 51.0 52.0 51.0 53.3 51J> 
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TABLE lla. Cranial measurements of D. sumatrensis : adults (stages 5-6). n 
:a 

D. s. harrissoni D. s. sU'mQ,wensis Subs:p. D. 8. lariotis CalcutiB Specimens g 
0 a h n 0 

Borneo Sumatra l\{alaya Pegu N. Burma 17689 17691 17692 17686 ~ 
eo< 

? ? Tenas- Tenas- .. 
s d s d - s d - ~ x n x n x n x n x 8 d n Malaya MaJaya serim serim 

~ 
~ 

Occipitonasal 1. 471.0 19.8 9 530.1 29.2 3 525.0 13.9 6 519.0 2 549.7 40.2 3 519 533 542 
~ 
(') 
c:-.. .a. 

Basall. 475.6 12.3 10 508.6 18.9 8 503.7 17.0 6 508.5 2 505.5 2 517 500 507 c 
c= 

Toothrow 1. 194.4 6.8 10 198.3 12.0 7 193.5 8.5 4 206.5 2 209.7 2.9 8 192 191 ~ 
Zygomatic Br. 261.1 14.1 11 288.6 11.3 8 295.5 10.4 6 282.0 1 304.3 17.9 3 282 272 282 292 ~ 

Occipital br. 116.9 8.6 11 127.5 5.5 10 120.3 9.9 6 141.0 2 156.0 10.2 3 1~1 117 138 .~189 
~ .a. 
~ 

Occipital ht. 114.0 5.1 9 114.9 3.9 8 119.4 4.5 6 128.3 2 126.7 3.1 3 128 121 127 122 ~ 

}.flbr. 48.7 1.8 14 49.0 2.2 18 50.9 1.8 6 47.3 2 54.0 2.0 3 50.0 48.5 53.0 ~ 
~ 

48.7 1.9 8 61.0 2.4 13 52.3 2.2 4 50.8 2 54.6 0.8 3 53.0 49.5 
.a. 

l\{Sbr. 53.5 ~ c 
l\{' br. 42.4 2.7 5 45.6 2.8 8 47.3 0.6 3 48.0 1 48.8 2 41.0 47.0 

C') 
~ 
""t 
C 
~ 



260 Records of the Zoological Survey of India 

relatively rapidly towards maturity. The two juvenile Tenasserim skulls 
ate narrow compared to their size, the occiput being relatively narrow. 
The other characteristics-occiput height, skull breadth-vary so 
markedly between the two specimens that nothing can really be said 
about them. 

In conclusion, then, it is probably most convenient to classify the 
Tenasserim population in R. s. sondaicus but the evidence-meagre as it 
is-suggests that there is some variation in the direction of the two 
more northerly subspecies. 

D. sumatrensis 
The subspecies of Dicerorhinus dumatrensis are much more clear-cut 

than those of Rhinoceros sondaicus (Groves, 1967). The fairly respect­
able sample sizes of D. s. harrissoni and D. B. sumutrensis amply confirm 
their distinctiveness; since 1967 no further skulls of D. s. lasiotis 
have come to light but the differences from the other two remain 
quite large. Dr. G. G. Musser has kindly supplied the measurements of 
an adult female from Pegu (in the American Museum of Natural History, 
New York), which like those of the British Museum skull with this 
locality (Groves, 1967) are mainly intermediate between the races 
sumatrensis and lasiotis (toothrow length, occipital breadth) ; in occipital 
height the 'Pegu skulls resemble lasiotis. 

The Calcutta skulls supposedly from Malaya (Table Ila) are in no 
way different from those previously measured. Again, it is the skulls 
from Tenasserim that are of special interest. The only available 
toothrow length (of 17686) falls in the range of D. s. sumatrensis; its 
molar widths ate however large like lasiotis. The occiput of 17686 is 
broad like Pegu but low; that of 17692 faJ.rly broad, but high like 
Pegu and lasiotiB. Thus the two Tenasserim skulls show decided 
tendencies towards la8iotis-perhaps less markedly so than the two 
Pegu skulls, as one would expect from their more southerly origin. 
Whether the relationship between D. 8. 8umatrensis and D. s. lasiotis 

is clinal, or whether the Pegu-Tenasserim population as a whole repre­
sents a hybrid swarm, is difficult to say on the evidence of so few 
specimens ; some characters, especially the molar breadth measurements, 
suggest increased variability which would support the second hypothesis. 
For convenience, as in the analogous case of R. 80ndaicu8, the Tenasserim 
(and Pegu) populations of D. sumatrensis are probably best classified in 
the southern subspecies, D. 8. sumatrensis. However, cranial features 
of Z S I specimen of stage 3 from Tenasserim have been compared 
with that of Borneo and Sumatra and found to be somewhat different 
(Table lib). 
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TABLE lb.· Cranial measurements of R. sondaicus : stage 4. 

~ 

R. 8. 8otldaicu8 R. s. inermis Kuala BM1921 rn. 
Java Bengal Lumpur 5.15.1 ZSI 

Skull C 1768 
Perak Tenasserim Tenasserim 

OocJpitonasall. 508.8 (4) 486.5 (2) 490 503 499 
1JIaal1. 547.3 (8) 552.5 (2) (559) (569) (556) 
!,somatio Br. 842.0 (5) 826.0 (2) (8~2) 345 317 
Bimastoid Br. 281.5 (4) 251.5 {2} 244 252 254 
Oaoipital ht. 153.8 (4) 164.5 (2) 150 171 
IrII br. 54.8 (10) 57.4 (6) 58.0 54.1 55.5 

TABLE lIb. Cranial measurements of D. sumatrensis stage 3. -
D. s. harrissoni D. s. sumatrensis g 

ZSI17687 
Borneo Sumatra Tenasserim 

Ocojpitonasall. 443.4 (5) 490.0 (2) 451 

Basal I. 461.7 (8) 484.5 (2) 

Z11omatio br. 254.1 (5) 273.5 (2) 277 

Bimastoid br. 105.8 (4) 114.0 (2) 120 

Occipital ht. 115.0 (3) 115.0 (2) 128 

141br. 48.7 (14) 49.0 (18) 45.0 

f'ype8 in the Oaloutta collection 

As noted above, three specimens of D. su'matrensis (as well as certain 
other specimens) were figured by Blyth (1862) ~ ~ne of these (plate III, 
fig. 1) is definitely 17686, the second (plate III, fig. 3, also Plate V, fig. 2) 
is almost certainly 17687, while the third (Plate III, fig. 2, also Plate IV, 
fig. 3) appears no longer to be in the collection. 

In 1873 Gray commented on the figures in Plate III. He noted the 
contrasts in their ages (fig. 1, the oldest; fig. 2, 'half-grown' (nearly adult) ; 
fig. 3, the youngest). and the fact that the occiput in fig. 2 is more 
produced backward than the other two, while the hinder end ot' the 
mandible shelves in figs. 2 and 3 instead of being expanded and rounded 
on the lower edge. 'It may turn out', he wrote, 'that more than on~ 
species of two-horned rhinoceros inhabit Tenasserim'. The oldest 
skull, fig. 1, resembled the type skull (also aged!) of his recently· 
described species Oeratorhinu8 (=Dicerorhinus) niger whereas 'the lower 
jaw in the two younger specimens does not agree in form with the 
lower jaw of O. niger and therefore I should provisionally name them 
O. blythi'. 
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It is difficult to be sure from Gray's description exactly which of the 
three skulls is meant to represent his new race, and which is not; 
most likely, 'the two younger specimens,' i. e. figs., 2 & 3. The skull 
depicted by fig. 2 is lost, as noted above; fig. 3 is 17687, which is 
accordingly hereby designated lectotype of OeratorhinuB blythi Gray. 

It is almost superfluous to add that a species named on the evidence 
of ageinfluenced characters is unlikely to withstand the test Qf time. 
As has been shown above, Tenasserim skulls do show some deviation, 
on average, from D. B. Bumatrensis, in the direction of laBiotis ; but it 
would be nonsensical to dignify this with a subspecific name. So 
CeratorhinuB blythi Gray, 1873, falls as a junior synonym of D. B. 

BumatrenBiB. 

SUMMARY 

The paper deals with the documentation of the osteological collection 
of the Asian species of rhinoceros present in the Zoological Survey of 
India. Altogether 31 specimens have been documented. The skulls 
of the rhinoceros present in the Zoological Survey of India have been 
taxonomically compared \~lith those present in the other museums of 
the world. It has been found that the difference between the five 
geographic isolates of R. 80ndaicu8 are not great; the differences between 
the lavan, Sumatran and Malayan population are not worth 'recognizing 
at subspecific level, while the Vietnam and Bengal population are some­
what more distinct. 
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A CHECK-LIST OF LEECHES OF INDIA 

By 

MAHESH CHANDRA 

High Altitude Zoology Field Station, Zoological Survey of India 

Solan (H. p.). 

INTRODUCTION 

In the Fauna of British India-Hirudinea, Harding and Moore (1927) 
have recorded 38 species and 6 subspecies of leeches from. the present 
geographical limits of India (excluding Pakistan, Sri Lanka, Bangladesh 
and Burma). Since then, 16 more species have been added to the 
Indian leech fauna by Bhatia (1930, 1934 and 1939), Chelladurai (1934), 
Sanjeeva Raj (1951 and 1974) and Baugh (1960); and the distribution 
of a number of species have been extended to various parts of the 
country by them. The two species, viz., Glossiphonia complanata 
Linnaeus and Glossiphonia weberi Blanchard are reduced to subspecific 
level by Soos (1969). Recently Soota (1956), Chandra (1966, 1976a, b, c 
and 1977) and J ulka and Ghosh (1976) have considerably increas~d the 
distributional records of a number of species from Kashmir Valley; 
Maharashtra; Rajasthan; Himachal Pradesh and Chhota Nagpur 
(Bihar) and Indian Coasts. 

The present check-list deals with 52 species and 8 subspecies so far 
known from the Indian region. The species are arranged in the 
systematic order. The original and the latest references along with 
important synonyms have been mentioned under each species. The 
type-locality and type-depository has also been given. The distribution 
of each species in India as well as outside India has been mentioned. 
The works of Harding & Moore (1927), and Soos (1966, 1967a, 1967b, 
1967c, 1969) have been followed for the preparation of keys for 
identification. 
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KEY TO THE IDENTIFICATION OF INDIAN LEECHES 

KEY TO INDIAN ORDERS 

A. Jawless: proboscis present; strictly parasitic; 
freshwater and marine forms. 

B. Jawed j without proboscis; sa.nguivorous; 
freshwater and terrestrial forms. 

RHYNCHOBDELLAE 

ARHYNCHOBDELLAE 

KEY TO THE INDIAN F A~{Ir.JIES OF RHYNCHOBDELLAE 

A. Body cylindrical of flattened; usually divided 
into distinct anterior and posterior regions; 
anterior sucker generally cupuliform or discoid 
distinct from the body; sometimes with paired 
lateral branchiae or pulsating vesicles. 

B. Body ovate and flattened; Anterior sucker 
ventral and fused with the body; lateral bran-
chiae &nd pulsating vesicles absent. 

PISCICOLIDAE 

GLOSSIPHONIDAE 

KEY TO THE INDIAN SPEOIES OF FAl\fILY PlSCICOLIOAE 

1. Eyes absent; lateral branchiae and pulsating 
vesicles &bsen t. 

Eyes present; lateral branchiae or pUlsating 
vesicles pres en t. 

2. Body divided into distinct regions. 

Body not divided into distinct regions 

3. Body divided into three distinct regions of 
which &nterior two are provided with fin-like 
processes, tubercles absent. 

Body divided into two distinct 
l&teral fin-like processes absent, 
present. 

4. Ryes one pair. 

Eyes 2 pairs. 

regions; 
tubercles 

5. Lateral branchiae present, pUlsating vesicles 
absent. 

Lateral branchiae absent, pulsating vesicles 
present. 

G. Posterior region with less than eleven pairs of 
branchiae. 

Posterior region with eleven or more than 
eleven pairs of branchiae. 

7. 5 pairs of branchiae. 

7 pairs of branchiae. 

8. Branchiae more thg,n 20 pairs. 

l3r~:p.chiae 20 o~ less than 20 ~airs. . ,. 

... 

2 

4 

B 

Piscicola caeca 

Pterobdella amara 

Pontobdellina rnacrothela 

.... 5 

Piscicola olivacea 

6 

Zeylanicobdella arugamenris 

7 

8 

Ozobranchus margoi 

Ozobranchus branchiatus 

Branchellion plicobramhu8 

., . 9 
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9. 11 pairs of branchiae. 

iO pairs of branohiae. ... 

267 

Ozobranchu8 shipleyi 

o zolYranchus tpolybranchus 

KEY TO THE INDIAN SPECIES OF FAl\lILY GLOSSIPHONIDAE 

1. Eyes les8 tha.n four pairs. 

Eyes four pairs. 

i. Mouth opening subterminal in the anterior 
suoker. ... 
Mouth opening in the middle of the anterior 
Bucker. 

8. Eyes one pair. 

Eyes three pairs. 

4. Eyes on ring three. 

Eyes on ring two. 

IS. Male gonopore between rings 24 and 25 ; total 
number of rings. 66. 

Ma.le gonopore between rings 25 and 26; tota.l 
number of rings 70. 

Male gonopore between rings 26 and 27; total 
number of rings 71. 

6. Crop with seven pairs of lateral divertioula. • •• 

Crop with more than seven pairs of lateral 
diverticula. 

'1. Eyes on rings S, 4 and 7; lnale gonopore 
between rings 29 and 30. 

, 
First two pairs of eyes on ring 2, third pair 
on ring 5; male gonopore between rings 27 
and 28. 

8. Eyes one pair. 

Eyes more than one pair. 

9. Dorsal scute between ring 12 and 13 present: 
eyes on ring 8 ; male gonopore between rings 

24 and 25. 

Dorsal scute absent; eyes on ring 4; male 
gonopore between rings 28 and 29. 

10. Orop with 6 or 7 pa.irs of lateral diverticula. • •• 

Crop with 9 or more than nine pairs of 181 tera! 
diverticula. • ••. 

11. Crop with 6 pairs of lateral diverhicula. . .. 
Orop with 7 pairs of lateral diverticu1~. ... 

8 

·.e 
•• e 

. .. 

... 

2 

18 

8 

8 

4: 

6. 

Placobdella emydae 

... 5 

Placobdella horae 

Placobdella milica 

PlacobdeZZa unduZata 

PlacobdeZla cfIJIlanica 
\ 

... 7 

Paraclepsis praedaflriaJ 

Paraclepsis 'l)uZnijera 

. .. 9 

10 

Helobdella stagnalis 

Helobdella nociva 

. .. 

-. 
., . 

11 

15 

12 

13 
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12. First and second pairs of oyes on ring three, 

third pair on ring four. · "Glossip71Onia c01nplanataco~nplanaa 

Firs t and second pairs of eyes on ring four, 

third pair on ring five. 

First, second and third of eyes on ring 3, 4 

and 5. 

First, second and third pair of eyes on ring 

5, 7 and 8. 

First, second and third pair of eyes on ring 6, 

7 and 8. 

13. Head separated from body by necklike constric­

tion ; Gonopores separated by two rings; eye 

two pairs. 

Head not separated from body by necklike 
constriction ; gonop~re.3 separated by one and 
balf ring; eyes three pairs. 

14. First pair of eye between ring 2 and 3' and 

second pair on ring 5. 

First pair of eye on ring 2 and second pair on 

ring 3. 

First pair of eye on ring 4 and second pair on 

ring 5. 

15. Three pair of eyes; cephalic region not 

dialated. 

Glossiphonia annandalei 

Glossiphonia cruciata 

Glossiphonia heteroclita 

Glossiphonia weberi weberi 

... 14 

Batracobdella hardingi 

Batracobdella lobata 

Batracobdella 1nahabir-i 

Batracobdella reticulata 

16 

Two pair of eyes ; cephalic region dialated. 17 

16. Eyes on ring 2, 3 and 5; gonopores separated 

by one and a half rings. He'lniclepsis bhatia; 

Eyes on ring 3, 4 and 6; gonopores separated 

by two rings. Herniclepsis viridis 

17. Total number of rings 67. Hemiclepsis marginata marginata 

Total nUlnber of rings 72. 

18. Eyes on ring 2, 4, 7 and 10. 

Eyes on ring 3" 5, 8 and 11. .... 

He1niclepsis '1narginata asiatica, 

TIL eromyzon sexocuZata 

The1'omyzon mathai 

KEY TO THE INDIAN FA~iILIES OF ORDER ARHYNCHOBDELLAE 

1. Eyes never arranged in a regular arch on 
contiguous somites. ERPOBDELLIDAE 

Eyes forming always a regular arch on con-
tiguous somite,:;. 2 

2. Third and fourth pair of eyes on- contiguous 
annuli; terrestrial forms. HAEMADIPSIDAE 

Third and fourth pair of eyes separated by an 
annulus; aquatic, HIRUDWAE 
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EYE TO THE INDIAN SPECIES OF FAl\IILY FRPOBDELLIDAE 

1. No dorsal canal from stomaoh to exterior. ... 
Dorlial canal from stomach to exterior present. 

... 
i. No accessory post-cephalic eyes. 

Accessory post-cephalio eyes present. 

8. Eyes four pairs. 
'" 

Eyes three pairs. 

4. Gonopores separa'ted by three rings. 
'" 

Gonopores separated by four rings. 

5. First pair of eyes on somite three; gonopores 
separated by two to three rings. • •• 

First pair of eyes on somite four; gonopores 
separated by five rings. 

2 

Forarninobdella hepta'lnerata 

'" 3 

... 5 

4 

Barbronia weberi 

ErpobdeZZa octoculata 

Erpobdella indica 

HerpobdeZZoidea lateroculata 

NematobdelZa indica 

KEY TO THE SPECIES OF FA~1ILY IIIRUDIDAE 

1. Jaws small and week. 

Jaws well developed. 

i. Head not attenuated, stomach caecate, somite 
iJ:nperfectly 5 annulate. 

Head attenuated, stomaoh caecate, somite 
perfectly 5 annulate. ~ .. 

S. Teeth coarse and all distichous. 

Teeth imperfect in two series. 

4. Teeth a bsen t or vestigial. 

Teeth well developed. 

5. Caudal sucker equal or exceeding body width .... 

Caudal sucker muohless than body width. 

6. Salivary papillae on jaws absent or rarely a few 
very small ones ; median ventral fissure on Ii p 
absent. 

Salivary papillae on jaws numerous and large; 
median ventral fissure on lip pres en t. 

7. Colour uniform ; no meta.meric spots. 

Colour pattern longitudina.lly striped; meta-
meric spots present. . .. 

2 

... 4 

Myxobdella annandalei 

a 
Haernopis indica, 

Whitmania laevis 

5 

6 

Dinobdella feroro 

Dinobdella notata 

7 

. .. 8 

Hirudo asiatica 

Hirudo birmanica 
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8. Vaginal stalk absent. 

Vaginal stalk well-developed. 

9. Gonopores separated by seven annuli. 

Gonopores separated by five annuli. 

10. Vaginal stalk about equal in length to 

caecum. 

Vaginal stalk about twice the length of 

caecum. 

..e 9 

... 10 

PoecilobdeZZa javQ,n,icQ, 

Poecilobdell a 1nanillensis 

Poecilobdella granulosa 

PoecilobdeZla viridis 

KEY TO THE INDIAN SPECIES OF FA1\IILY HAEMADIPSIDAE 

1. Somite VII 3-annulate and VIII 4-annulate. 

Somite VII 4-annulate and VIII 5-annulate. 

2. Furrow pits obscure, when present 0n IX to 
XII; Prehensile papilla on caudal sucker well 

developed. 

Furrow pits evident, on VIII to XI ; prehensile 
papilla on caudal sucker little developed. 

3. Eyes g and 4: on coutiguous annuli. 

Eyes 8 and 4: separated by a complete or 
partial-annulus. 

4. Colour pattern mottled with black above and 
below; a black or dark stripe constant, no paler 
median dorsal field. 

A median dorsal yellow or greenish yellow 
line, colour reddish brown or orange mottled 
with black. 

A median dorsal black or dark line in paler 
median field; ground colour variable with dark 
blotched spots. 

A median dorsal black or dark-line in a paler 
median field; ground colour variable, dark spots 
or blotches absent or obscure. 

5. Colour brown with usually three black dorsal 
stripes; sucker rays usually 74-76. 

Colour velvety black alternating with cream or 
pale yellow stripes ; venter red ; sucker usually 
86-94. 

2 

Haemadipsa d~tssumieri 

3 

5 

4: 

Haemadipsa montana 

Haemadipsa zeyZanica cochiniana 

Hae1nadipsa zeyZanica zeylanica 

Hae'madipsa zeylanica agilis 

Hae?nadipsa zeyZanica 
1nontivindicis 

Haemadipsa syZvestrts 

Hae1nadipsa ornata 
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CHECK LIST 

Class : HIRUDINEA 

Order RHYNCHOBDELLAE 

Family PSCICOLJDAE 

Genus • • Ozobranchus de Quatrefagus, 1852 

Ozobranchus shipleyi Harding 

1909. O,obrancltus shipleyi Harding, Froc. Cam/b. Phil, Soc. 25 : 2B3. (Type-
Locality: Sri Lanka; Type-Deposited: Not known). 

1991. O,obranchus jantseanus Kaburaki, Mmn. Indian Mus., 5 (9) : 661-

19i1. Osobranchus papilZatu,s Kaburald, Rec. Indian Mus., 22 (5) : 689. 

1958. O,obranchus shipleyi, Sanjeeva Raj, J. Bombay nat. Hist. Soc., 52 : 476. 

Distribution: India: Sambalpur (Ori~sa); River Ganges (West 
Bengal). Out side India : Pakistan. 

Habitat: Marine and freshwater forms, parasitic on turtle and 
tortoises. 

Ozobranchus polybrancbus Sanjeeva Raj 
1951. O,obrancl1'1ts polybranchus Sanjeeva Raj, J. zool. Soc. India, 3 (1) : 1-5. (Type-

Locality: Porto Novo, Tamil Nadu ; Type-Deposited: Z. S. I.). 

1964. Ozobranchus poZyb'l'anchus Sanjeeva Raj, J. B01nbay nat. Hist. Soc., 52 : 477. 

Distribution: India: Porto-Novo (Tamil Nadu). 

Habitat: Marine form, parasitic on turtles. 

Ozobrancbus margoi (Apathy) 

1890. Pseudobranchellion ,nargo';' Apathy, Orvos-terres-zettud Ertesitte, 15 : 110-11B, 

122-127 (Type-Locality: Bay of Naples; Type-Deposited: Not known). 

1974. Osobranchus margoi, Sanjeeva Raj, J. Mar. biol. Ass. India, 16 (2) : 881-B97. 

Distribution: India: Bay of Bengal at Ennore (Tamil Nadu). 
Outside India: Japan and South America. 

Habitat: Marine form ; parasitic on fishes. 

Ozobrancbtus brancbiatus (Manzies) 

1869. Eubranchella branchiatus Baird, Proc. Zool. Soc. Lond. 310-818. (Type-Locality 
and Type-Deposited: Not Known). 

1974. O,obranchus branchiatus Sanjeeva Raj, J. mar. biol. Ass. India,. 16 (2) : 381-B97. 

Di8tribution: .India: Pirotan Island, Gulf of Kutch (Gujarat); 
Pulicate Lake, Bay of Bengal (Tamil Nadu). Outside India: South 
China seas and Florida. 

Habitat: Parasitic on fishes. 
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Genus: Branchellion Savigny, 1822 

Branchellion plicobranchus Sanjeeva Raj 

1953. Branchellion plicobranchus Sanjeeva Raj, 01lJrr. Sci., 22 : 310 (Type-Locality: 
Assumption Island, Bay of Bengal (Tamil Nadu); Type deposited: Not 

known). 

1974. Branchellion 'PZicobranchus Sanjeeva Raj, J. Mar. biol. .Ass~ India, 16 (2) : 
381-397. 

Distribution: India: Assumption Island, Bay of Bengal and fish 
market, Madras (Tamil Nadu) ; Vizagapatam (Andhra Pradesh) ; Quillon 
(Kerala) and Bombay (Maharashtra). 

Habitat: Parasitic on marine fishes. 

Genus: Pontobdellina Harding, 1927 

Pontobdellina ma~rothela Schmarda 

1861. Pontobdella 'tnacrothela Schmarda, Neue Wirbellose Thiere, 1: 2, Fol. Leipzig. 
(Type-Locality: Kignston, Jamaica; Type-Deposited: Not known). 

1927. Pontobdellina macrothela, Harding, llauna Brit. India, Hirudinea, 45-4:8. 

Distribution: India: Off Gopalpur (Orissa). Outside India : Su~atra, 
Australia, Jamaica and New South Wales. 

Habitat; Marine form ; parasitic on fishes. 

Genus: Piscicola de Blainville, 1818 

Piscicola olivacea Harding 

1920. Piscicola olivacea Harding, Mem. Indian Mus., 5 : 510. (Type ... Locality; 
Chilka Lake, Orissa; Type-Deposited: Not known). 

1927. Piscicola olivacea Harding, Fauna Brit. India, Hirudinea, 48 .. 52. 

Distribution: Chilka Lake (Orissa). Outside India; China. 

Habitat: Brackish-water form; parasitic on fishes. 

Piscicola caeca Kaburaki 

1921. Piscicola caeca Kaburaki, Mem. Indian Mus., 5 : 661. (Type-Locality: Ohilka 
Lake, Orissa; Type-Deposited: Not known). 

1927. Piscicola caeca, Harding, Fauna Brit. India, Hirudinea, 52-53. 

Distribution: India: Chilka Lake (Orissa). 

Habitat: Brackish-water form, parasitic on fishes. 
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Genus: Pterobdella Kaburaki, 1921 

Pterobdella amara Kaburaki 
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1991. Pterobdella, an~ara Ka.buraki, Me'm. Indian Mus., 5: 668. (Type-Locality: 
Chilka Lake, Orissa. ; Type-Deposited: Not known). 

1997. Pterobdella a1nara, Harding, Fauna Brit. India, Hirudinea., 54-56. 

Di8tribution: India: Chilka Lake (Orissa). 

Habitat: Brackish-water form, parasitic on fishes. 

Genus: Zeylanicobdella De Silva, 1963 

Zeylanicobdella arugamensis De Silva 

1968. Zeylanicobdella antgamensi8 De Silva, Spolia zeylan. 30 (1) : 47-53. (Type­
LocalHy : Sri Lanka; Type-Depo:;ited : Cbylon !\'[useum). 

1974. Zeylanicobdella aru,ga'n~ensis, Sanjeeya Raj. J. Mar. bioI. Ass. India, 16 (2) : 
881.397. 

Distribution: India: Pulicate Lake, Bay of Bengai (Tamil Nadu). 
Outside India : Sri Lanka and Malaysia. 

Habitat: Brackish-water forms, parasitic on fishes. 

Family: GLOSSIPHONIDAB 

Genus: Glossiphonia Johnson, 1816 

Glossiphonia annandalei Oka 

1922. Glossiphonia. annandalei Oka, Bee. Indian M~s., 24 (4) : 521. (Type-Locality: 
Inle La.ke, Burma; Type-Deposited: Not known) • 

. 
1927. Glossiphonia annandalei, Harding, Fauna Brit. India, Hirudinea, 65-68. 

1969. Glosriphonia annandalei, 800s, Acta. zool. hung., 15 : 397-454. 

1976. Glossiphonia annandalei, Chandra» Bee. zool. Surv. India, 69 : 325-328. 

Distr·ibuti011,: India: Jaisalmer (Rajasthan); Satara, Kolhapur 
(Maharashtra) ; Chilka Lake (Orissa). Outside India: Burma. 

Hab?'tat: Freshwater form; occurs in lakes, tanks and pools, 
attached to submerged articles parasitic on molluscs. 

Glossiphonia complanata complanata (Linnaeus) 

1758. Hirudo:co'fn,planata Linnaeus~ Syste1na Naturae, 10th. ed. 650. (Type-Locality 
and Type-Deposited : Not known). 

1816. Glossiphonia tubereulata Johnson, Treatise On the Medicinal Leech, 8, London. 

1822. Clepsine eom,planata Savigny, Systerna des Annelides. 

1872. Olejlrine jlallida Verrill, Rept. US. Fish Oommissioner for 1872-1873, 2 : 667, 
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1900. Glossiphonia elegans Castle, Bu.ll. Mus. 0011"1'. zooz. Harv. 36 (2) : 667. 

1927. Glossiphonia complanata Harding, Fau,na Brit. India, Hirudinea, 57 ... 60. 

1969. Glossiphonia c01nplanata c01nplanata~ 800s, Acta zool. hu,ng., 15 : 397-454. 

Distribution: India: Srinagar (Jammu and Kashmir). Outside India: 
Japan, U. S. A. and Europe. 

Habitat: Freshwater forms, occurs in tanks, ponds and slow moving 
streams, parasitic on molluscs. 

Glossiphonia crociata Bhatia 

1930. Glossiphonia crueiata Bhatia, Annls. Parasite hum. cornp'J 8: 344-348. (Type-
Locality: Achabal, Kashmir; Type-Deposited; Not known). 

1966. Glossiphonia crueiata, 800s, AnnIs hist. -nat. Mus. natn. hung., 58 : 271-279. 

Distribution: India: Achabal (Jammu and Kashmir). 

Habitat: Lakes and ponds, free-living or attached to submerged 

articles. 

Glossiphonia heteroclita (Linnaeus) 

1761. Hirudo heteroelita Linnaeus, Fauna Sueciea, 2nd. ed. (Type-Locality and Type­
Deposited: Not knqwn). 

1805. Hirudo pappillosa Brawn, Systematisehe Besehreib~tng Egela'rten, 40, Berlin. 

1826. Olepsine carenae l\{oquin-Tandon, Monog'J'aphie de la jamille des Hirudinees, 
40, l\1:on tpellier . 

1894. Glossiphonia heteroclita, Blanchard, Boll. Mus. Zool., Torino, 9 (192)., 

1927. Glossiphonia heteroclita, Harding, Fa~~na Brit. India, Hirudinea, 60-62. 

1976. Glossiphonia hete1'oelita l\iahajan & Chandra, Ree. zool. 8urv. India, 71 : 143-

148. 

Dist1"ibution: India: Nagaur (Rajasthan) ; Monghyr (Bihar). 
Outside India: North America, Europe and Burma. 

Habitat: Lakes and ponds, free living or attached to submerged 
articles, parasitic chiefly on molluscs. 

Glossiphonia weberi weberi Blanchard 

1897. Glossiphonia weberi Blanchard, Zool. Ergeb. eine'l' Reise in Niederlandische Ost­

Indian, l\iax Weber, 4: 332. (Type-Locality: Sumatra; Type-Deposited: Not 

known). 

1927. Glossiphonia weberi, Ha.rding. Fauna Brit. India, Hirudinea, 62 ... 65. 

1969. Glossiphonia weberi weberi, Soos, Acta. zool., hung. 15 : 397-454. 

1977. Glossiphonia weberi, Chandra, Ree. zool. 8urv. India, 73 (1-4) : 189-195. 

Distribution: India: Harwan (Jammu and Kashmir); Sirmour, 
Solan, Bilaspur (Himachal Pradesh); Bhim Tal, Gurud Tal, NaiQi T~ 
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(Uttar Pradesh) ; Jodhpur, Bikaner (Rajasthan); Hoshangabad (Maha­
ruhtra) ; Bangalore (Karnatak); Bushampur, Sangur (Madhya Pradesh) ; 
Chhota Nagpur (Bihar); Diamond Harbour, Calcutta, Hooghly (West 
Bengal); Mangaldai (Meghalaya); Loktak Lake (Manipur); Cuttack, 
Purl, Chilka Lake (Orissa). 

Out side India: Pakistan, Nepal, Burma and Sumatra. 

Habitat: Lakes, tanks, pools and slow moving streams, free-living 
or attached to sub-merged, parasitic on molluscs and aquatic beetles. 

Genus: Batracobdella Viguer, 1879 

Batracobdella hardingi Baugh 

1960. BatraoobdeZla hardingi Baugh, Parasitology, 50 : 287-301. (Type-Locality: 
Monghyr, Bihar j Type-Deposited: Z, S. I,). 

1966. BatracobdeZla hardingi, So os, Annls hist.-nat. Mus. natn. hung" 58 : 271-279, 

Di8lribution: India: Monghyr (Bihar). 

Babitat: Pools; attached to stones. 

Batracobdella lobata (Bhatia) 
1984. GwS8iphonia wbata Bhatia, Annls Parasite hum. comp., 12: 121-129. (Type­

Locality; Srinagar, Kashmir; Type-Deposited: Not known). 

1986. Batracobdella lobata, AutrumJ Bronns Klassen und Ordnungen des Tier1'eichs, 
Teil 1, Lief 1, 1-95. 

Di8tribution: India: Srinagar (Jammu and Kashmir). 

Habitat: Lakes and tanks ; attached to submerged articles. 

Batracobdella mahabiri Baugh 
1960. Batracobdella mahabiri Baugh, Zool. Anz., 165 : 468-477. (Type-Locality: 

Rewa, Madhya Pradesh; Type-Deposited: Z. S. I.). 

1966. Batracobdella mahabirt, Soos, Annls hist.-nat. Mus. natn. hu,ng., 58 : 271-279. 

Di8tribution: India: Rewa (Madhya Pradesh). 

Habitat: Tanks and pools; attached to submerged articles. 

Batracobdella reticulata (Kaburaki) 
1921. Glosriphonia reticulata Kabllraki

J 
Ree. Indian Mus., 22(5) : 689. (Type-Locality: 

Jullundhur, Punjab; Type-Deposited: Z. S. I.). 

19~. Gwssiphonia reticulataJ Harding, Fauna Brtt. India, Hirudinea, 65. 

1966. Batracobdella reiiculata, Autrum, Bronns Klassen und Ordn,ungen des Tierreichs, 

Tell 1, Leifl j 1-95. · 

1966. Batracobdella reticulata, Soos, Annls hist.-nat. Mus. natn. hung., 58 : 271-279. 

Distribution: India: Jullundhar (Punjab); Sirmour~ BUaspur~ 
(Himachal Pradesh) ; Satara, Kolhapur (Maharashtra). 

4 
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Habitat: Tanks, pools and slow moving streams, attached to 
submerged articles; parasitic on molluscs. 

Genus: Helobdella Blanchard, 1896 

Helobdella nociva Harding 

1924. Helobdella nociva Harding, Ann. Mag. nat. Hist., Ser. 9, 14 : 489 (Type-Locality 
and Type-Deposited: Not known). 

1927. Helobdella nociva Harding, Fauna B'1·it. India, Hirudinea, 70-72. 

1977. Helobdella nociva Chandra, Ree. zool. Surv. India, 73 (1-4) : 189-195. 

Distribution: India: Solan (Himachal Pradesh); Calcutta (West-
Bengal) ; Puri (Orissa). 

Habitat: Tanks and pools; attached to submerged articles. 

Helobdella stagnalis (Linnaeus) 

1758. Hirudo stagnalis Linnaeus, Systema Naturae, 10th edt (Type-Locality and 
Type-Deposited: Not known). 

1826. Olepsine bioculata ~loquin-Tondon, Monographie de la famille des Hirudinees, 
40, ~lontpellier. 

1896. Helobdella stagnalis, Blanchard, Boll. Mus. Zool. Torino, 11 (263) : 4. 

1927. Helobdella stagnalis, Harding, Fauna Brit. India, Hirudinea, 68-70. 

1977. Helobdella stagnalis, Chandra, Rec. zool. Surv. India, 73 (1-4) : 189-195. 

Distribution: India: Srinagar (Jammu and Kashmir); Solan, 
Sirmour (Himachal Pradesh). 

Outside India: Canada, U. S. A. and Paraguay. 

Habitat: Tanks, ponds, slow moving streams ;" attached to submer­
ged articles, parasitic on molluscs, frogs and fishes. 

Genus: Placobdella Blanchard, 1893 

Placobdella ceylanica (Harding) 

1909. Glossiphonia ceylanica "Harding, Proc. Oa'ntb. Phil. Soc., 15 : 238 (Type-
Locality: Sri Lanka; Type-D,eposited : Not known). 

1924. Placobdella ceylanica, ~1:oore, Proc. Acad. nat. Sci. Philad., 75 : 343-388. 

1927. Placobdella ceylanica, Harding, Fauna Brit. India, Hirudinea, 73-74. 

Distribution: India: Buldana (Madhya Pradesh); Chilka Lake 
(Orissa). 

Outside India: Pakistan and Sri Lanka. 

n abitat: Lakes and ~~p.ks, parasitic on mol1uscs t frogs and turtles. 
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Placobdella emydae Harding 

19iO. Placobdella e'lnyda~ Harding, Mem. Indian Mus., 5 : 510. (TYP.6-Locality and 
Type-Deposited: Not known). 

19i'T. Placobdella emydao Harding, Fauna B,·it. India, Hirudinea, 74-76. 

1971. Placobdello, emydae, Chandra, Rec. zool. Surv. India, 73 (1-4:) : 189-195. 

Distribution: India: Solan (Himachal Pradesh); Chhota Nagpur 
(Bihar): Calcutta, Hooghly (West Bengal); Sambalpur, ChUka Lake 
(Orissa) ; Hoshangabad, Nag~ur, Satara (Maharashtra). 

Outside India: Burma. 

Habitat: Lakes, Tanks, pools; attached to submerged articles, 
parasitic on turtles. 

Placobdella fulva Harding 

1994. PZacobdella /ult'a Harding, Ann. Mag. nat. Hist., Sere 9, 14 : 489 (Type-Locality 
and Type-Deposited: Not known). 

19i7. Placobdella fulva Harding, Fauna Brit. India, Hirudinea, 78. 

Di8tribution: India: Chhota Nagpur, Manbhqm (Bihar) 

Habitat: Lakes, Tanks, pools; attached to submerged articles, 
parasitic on turtles. 

~Iacobdella horai Baugh 

1960. Placobdella ltorai Baugh, Par~sitology, 50 : 287-301. (Type-Locality: Purulia, 
Biha.r ; Type-Deposited; Z. S. I.) 

Di8tribution: India: Purulia (Billar). 

Hab'tat: Stream; attached. to dead Unio shell. 

Placobdella indica Baugh 

1960. Placobdella indica Baugh, Zool. Anz.~ 165:- 468-477-. (Type-Locality: Sitkundi 
(~IoJlghyr), Bihar; .Type-Deposited: Z. S. I.). 

Distribution: India: Monghyr (Bihar). 

Habitat: Pools; attached to submerged articles. 

Placobdella undulata Harding 

1924:. PZtlCobdella unduZata Harding, Ann. Mag. nat. Hist., Sere 9, 14': 489.. (Type-
Locality and Type-Deposited: Not known). 

1997. Placobdella und'ltlata Harding, Fauna Brit. India, Hirudin~, 78-81. 

19'17. flacobdella undulata, Chandra, Bec. zool. Surv. India, 73 (1-4) : 189-195. 

Distribution: India: Jodhpur (Rajasthan) ; Solan (Himachal 
Prad~h). 
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Outside India: Sri Lanka. 

Habitat: Tanks, pools and lakes, free-living or attached to submer­
ged articles, parasitic on fish. 

Genus: Theromyzon Philippi, 1867 

Theromyzon sexoculata (Moore) 

1898. Protoclepsine sexoculata Ivloore, Proc. U. S. natn. Mus" 21 (1160) : 543-563. 
(Type-I.Jocality : Siberia; Type-Deposited: Not known). 

1902. Protoclepsis 1neyeri Livanow, Veid. zool. Jahrb., 27 : 339-362. 

1927. Thero1nyzon sexoc'ltlata, Harding, Fauna Brit. India Hirudinea, 82-83. 

Distribution: India: Loktak Lake (Manipur). 

Outside India: Russia, Sweden and France. 

Habitat: Lakes and small streams, attacks waterfowls. 

Theromyzon -mathai Bhatia 

1939. Theron~yzon mathai Bhatia, Bull. Punj. Univ. Zool., 2 : 1-17. (Type-Locality: 
Srinagar, Kashmir; Type-Deposited: Not known). 

Distribution: India: Srinagar (Jammu and Kashmir). 

Habitat: Lakes and tanks ; attached to submerged articles. 

Genus: Hemiciepsis Vejdovsky, 1883 

Hemiciepsis bbatiai Baugh 

1960. Hemiclepsis bhatiai Baugh, Parasitology, 50 : 287-301. (Type-Locality: 
Kalipahar, Bihar; Type-Deposited: Z. S. I.). 

Distribution: India: Kali pahar (Bihar). 

Habitat: Pools; attached to submerged articles. 

Hemiciepsis marginata asiatica Moore 

1924. Hemiclepsis marg'inata asiatica l\ioore, Proc. Acad. nat. Sci., Philad. 76 : 243· 
388. (Type-Locality: Srinagar, Kashmir; Type-Deposited: Z. S. I). 

1927. Hemiclepsis marginata asiatica Harding, Fa'ltna B,,'it. I nelia, Hirudinea, 87-88. 

1977. Hemiclepsis '1narginata asiatica, Chandra, Ree. zool. Surv. India, 73 (1-4): 
189-195. 

Distribution: India: Srinagar (Jammu and Kashmir); Sirmour 
(Himachal Pradesh). 

Habitat: Slow running streams; attached to submerged articles. 
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Hemiciepsis marginata marginata (Muller) 

1.,.,8. Htrudo n&arginata ~liiller, Vertniu1n ter'test'rium et fl:u,viatiluem 1 Pars 2.40 
Havniel et Lipsie, 1773-1774. (Type-Locality and Type-Deposited: Not known). 

1887. Hae'11l,()charis fnarginata de Fillippi, Me'monia sugli Annellidi delta jamiglia 
delle Sanguisughs, Milano, 26. 

1911. He11&iclepsis 'I1&a'rginata '11&a'tginata, Kuburaki, Rec. Indian Mus., 22 : 694-695. 

199'1. He1nicl6psis marginata marginata, Harding, Fauna B1·U. India, Hirudinea, 
88-86. 

1976. Hemicleps1s tnarginata 1narginata, Chandra, Bee. zool. Surv. India, 69: 
825-328. 

Di8tribution: India: Kumaon (Uttar Pradesh) ; Murshidabad (West 
Bengal); Jodhpur (Rajasthan); Igatpur, Satara (Maharashtra); 
Hoshangabad (Madhya Pradesh). Outside India: Europe, Western 
Asia and Nepal. 

Babitat: Lakes, tanks;pools ; free-living or attached to submerged 
ertietes, attacks certain molluscs. 

Hemiclepsis viridis Chelladurai 

1984. Hemiclepsis viridts Chella.durai, Bee. Indian Mus., 36: 345-852. (Type­
Locality: Travancore, Kerala : Type-Deposited; Z. S. I.). 

Di8tribution: India: Travancore (Kerala). 

Habitat: Tanks and pools ; attached to submerged articles. 

Genus: Paraclepsis Harding, 1924" 

Paraclepsis praedatri~ Harding 

1924. Paraclepsis :p1'aedal1'ix Harding, Ann. Mag. nat. Hist., Sere 9, 14 : 489. (Type-
Loca.lity and Type-Deposited: Not known). 

1997. Paraclepsis p1'aedal-rix Harding, Fauna Brit. India, Hirudinea, 88-90. 

1976. Paracl6psis p~aeaatrix, Chandra, Bec. zool. Surv. India, 69 : 825-828. 

Di8tribution: India: Sirmour, Solan, Bilaspur (Himachal Pradesh) ; 
Kalka (Haryana) ; Purulia, Chhota Nagpur (Bihar) ; Mangaldai (Assam) ; 
Jodhpur, Nagaur, Jaisalmer, ]aipur Bikaner, Sikar (Rajasthan); 
Igatpuri, Kolhapur, Satara (Maharashtra). 

Habitat: Lakes, tanks, pools, small streams; free·living or attached 
to submerged articles, attacks molluscs amphibians and reptiles. 
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Paraclepsis vuInifera Harding 

1924. Paraelepsis 1.:ulnijera Harding, A.nn. Mag. nat, Rist.; Sere 9, 14 : 489. (Type­
Locality: Tanjore, Tamil Nadu ; Type-Deposited; Not known), 

·1927, Paraclepsis p'raedatrix Harding, Fauna B1'it, India, Hirudinea, 91-92, 

1976, Paraclepsis p'raedai1'ix, Chandra, Ree. zool, SU'1'V, India, 69 : 325-328, 

Distribution: India: Bilaspur (Himachal Pradesh): Nagaur, Bikaner 
(Rajasthan) ; Satara (Maharashtra) ; Tanjore (Tamil Nadu). 

Habitat ~ Tanks and pools; free-living or attached to submerged 
articles. 

Order: ARHYNCHOBDELLAE 

Family: ERPOBDELLlDAE 

Genus: ErpobdeUa de Blainville, 1818 

Erpobdella indicus Bhatia 

1939. Erpobdella indicus Bhatia, Bull. Punj. Univ. zool., 2 : 1-17. (Type-Locality: 
Srinagar, Kashmir; Type-Deposited: Not known). 

Distribution: India: Srinagar (Jammu & Kashmir). 

Habitat: Tanks and pools; attached to subnlerged stones. 

Erpobdella octoculata (Linnkeus) 

1758. Hi1'udo octoeulata Linnaeus, Systema NatU'l'ae, 10th ed, (Type-Locality and 
Type-Deposited; Not known). 

1894. Her:.pobdeZZa atomaria Blanchard, Boll. Musei, Zool • .Anat. eomp. B. Univ. Torino, 
9 (192) ! 56. 

1910. Her:pobdella atomaria, Ok a, Annotnes. zool. jap., 7 (3) : 117. 

1927. E""pobdelZa oetoculata-, 1\Ioore; -Fauna B'rit. -India, Hirudinea, 130-135. 

Distribution: India: Srinagar (Jammu & Kashmir). 

Habitat: Tanks, sm~l1 streams; attached to stones. 

Genus: Barbronia Johansson, 1918 

Barbronia weberi (Blanchard) 

1897. Dina weberi Blanchard, Zool. E1'geb. Riese in Neiderlandiseh Ost-India, ,.: 
332-355. (Type-Locality: Java; Type-Deposited: Not known). 

1918. Ba'rb1'onia 1'ouxi Johansson, S(('1'asin V. Roum, Nova Calendonia, Zoolo~e, 2 
(3) : 373-396. 
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19i1. Hs'rpobdella lwxoculata Kabnraki, Mem. I1tdian. Mus., 5 : 662-675. 

1997. BtJrbronia weberi, Moore, Fauna Brit. India, Hirudinea, 135 .. 140. 

1976. Barbronia 1veberi, Ohandra, Rec. Bool. Swrv. India, 69 : 325 .. 328. 

281 

Di,tribution: India: Srinagar (Jammu and Kashmir); Sirmour, 
Solan, Simla, Bilaspur (Himachal Pradesh); Hoshangabad (Madhya 
Pradesh). 

'Outside India: Pakistan, Nepal, Java and Sumatra. 

Habitat: Lakes, Tanks, pools and small streams; attached to 
~ubmerged articles. 

Genus: Nematobdella Kaburaki, 1921 

Nematobdella indica Kaburaki 

19~1. Ne'lnatobdella indica Kaburaki, Ree. Indian Mus., 18: 689-719. (Type-Locality: 
Dharampur, Himachal Pradesh; Type-Deposited: Z. S. I.). 

1927. He'1'podelloidea indica Moore, Fauna Brit. India, Hirudinea, 144-148. 

1970. Ne'lnatobdella indica, Soos, Opuse. zool., Bpest, 10 (2) : 313-324. 

19'76. He"pobdelloidea indica, Ohandra, Ree. zool. Surv. India, 69 : 325-328. 

Distrib tlion: India: Naga~r, Jodhpur (Rajasthan); Bhushampur, 
Saugor (Madhya Pradesh); Satara (Maharashtra); Loktak Lake 
(Manipur). 

Habitat; Tanks, pools and lakes; free-living or attached to sub­
merged articles. 

Genus: HerpobdeUoidea Kaburaki, 1921 

Herpobdelloidea lateroculata Kaburaki 

1921. Herpobdelloidea late1·oeulata Kaburaki. Ree. Indian ¥us., 18: 689-719. (Type­
Locality: Saugor, Madhya Pradesh; Type-Deposited: Z. S. I.). 

1927. Hell"pobrlelloidea lateroc'Ulata, ~loore, Fauna Brit. lndia, Hirudinea, 141-143. 

1976. Herp6bdelloidea laterocullata, ~lahajan & Ohandra, Ree. zool. Su'rv. India, 71 : 
143-148. 

Di8tribution: India: Jodhpur, Nagaur (Rajasthan); Bushampur, 
Saugor (Madhya Pradesh); Satara (Mah~rashtra) ~; Loktak __ Lake 
(Manipur). 

Habitat: Tanks, pools and lakes; free-living or att~hed to:.sub­
merged articles. 
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Family: TREMATOBDELLIDAE 

Genus: Foraminobdella Kaburaki, 1921 

Foraminobdella heptamerata Kaburaki 

1921. Fm'a1ninobdella heptamel'ata Kaburaki ; Bec. Indian MU8., 18 : 689-719. (Type­
Locality: Nedurattan, Tamil Nadu ; Type-Deposited: Z. S. I.). 

1927. FO'l'an"inobdella hepta'me1'ata, l\ioore, Fauna Brit. India, Hirudinea, 149-151. 

Distribution: India: Nilgiri (Tamil Nadu). 

Habitat: Small streams; amphibious and burrowing in nature. 

Family: HIRUDIDAE 

Genus: MyxobdeUa Oka, 1917 

Myxobdella annandalei aka 

1917. MyxobdeUa annandalei Oka" Mem. Asiat. Soc. Beng., 6: 159-176. (Typa. 
Locality: Hong Kong; Type-Deposited: Z. S. I.). 

1927. My~obdella annandalei, 1\Ioore, Fauna B1'it. India, Hirudinea, 161-168. 

Distribution: India: Yercaud (Tamil Nadu). 

Outside India: Burma and Hong Kong. 

Habitat: Small streams; attached to submerged articles; attacks 
cattles and human beings. 

Genus: Whitmania Blanchard, 1887 

Whitmania laevis (Baird) 

1869. Hirudo laevis Baird, Proc. zool. Soc. Lond., 310-318. (Type-Locality: Japan ; 
Type-Deposited: British 1\fuseum). 

1884. Mic1'ostoma pig1'um Whitman, P1'OC. Am. Acad. Arts Sci., 20 : 76-87. 

1896. Whitn~ania laevis,'Blanchard, Me'm. Soc. zool. Fr., 9 : 316-330. 

1927. Whit1nania laevis, 1\ioore, Fau,na Brit. India, Hirudinea, 169-175. 

Distribution: India: Pagla Nadi (Manipur). Outside India: Burma, 
China, Formosa and Japan. 

Habitat: Hill streams, ponds and ditches; attached to submerged 
articles. 
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Genus: Dinobdella Moore, 1927 

Dinobdella ferox (Blanchard) 
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1896. Whitmania fero'J; Blanchard, Me'n~. Soc. zool. Fr., 9 : 316-3S0. (Type-Locality: 
Not known; Type-Deposited: British Ptfuseum). 

1991. Baenwpis birmanica Kaburaki, Rec. Indian Mus., 28 : 689-719. 

1997. DinobdeZla jero'J;, Blanchard, Fauma Brit. India, Hirudinea, 175-185. 

1977. Dinobdella fero'J;, Chandra. Rec. Bool. SU'I·v. India, 73 : (1-4) : 189-195. 

Di8tribution: India: Bilaspur (Himachal Pradesh); Muktesar, 
Nainital (Uttar Pradesh); Darjeeling (West Bengal); Sikkim and 
Manipur. 

Outside India: Sri Lanka and Siam. 

Habitat; Ponds, paddy fields; attacks cattles. 

Dinobdella notata Moore 

1927. Dinobdella '1f,otata Ptfoore, Fauna B'rit. India, Hirudinea, 185-189 (Type­
Locality: Palni Hills, Tamil Nadu ; Type-Deposited: Z. S. I.). 

Distribution: India: Kodaik.anal, Ootacamund (Tamil Nadu). 

Babitat; Marshy land : under stones, attacks cattles. 

Genus: Hirudo Li~naeus, 1758 

Hirudo asiatica Blanchard 

1896. Hirudo asiatica Blanchard, Me ',~~. Soc. Bool. Fr., 9 : 316-330 (Type-Loca.lity: 
Afghanistan; Type-Deposited: British ~{useum). 

1927. Hirudo asiatica, Ptfoore, Fauna Brit. India, Hirudinea, 190-192. 

Distribution: India: Kanpur (Uttar Pradesh). 

Outside India: Afghanistan. 

Habitat: Tanks and pools; sometimes as ectoparasites on frogs or 
free-living. 

Hirudo birmanica (Blanchard) 

1894. Haenwpis birtnanica Blanchard~ Annali. Mus. civ. Store nat. Giacomo Doria, 2 
(14) : 113-118 (Type-Locality: Karenni l\{ounta,ins~ Burma; Type-Deposited: 
Genova Museum). 

1924. Hirudo nipponica fuscolineata Ptfoore, Proc. Acad. nat. Sci. Philad., 81 : 343-
388. 

1927. Hirudo birn~anica Moore, Fauna Brit. India, Hirudinea, 192-199. 

Di8tribution: India: Nagaur, Jodhpur (Rajasthan); Allahabad, 
(Uttar Pradesh); Son ali, Solmari (Bihar); Nilgiri Hills, Kilakaria 
(famU Nadu) ; Satara (Mahafashtra); West Ben~al. 

5 
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Outside India: Pakistan, Sri Lanka and Burma. 

Habitat: Rivers, streams, tanks and ponds; free-living, attacks 
humanbeing and cattles. 

Haemopis indicus Bhatia 

1939. Haemopis indicus Bhatia: Bull. Punj. Univ. zool., 2: 1-17. (Type ... Locality: 
8rinagar, Kashmir; Type-Deposited: Not known). 

Distribution: India: Srinagar (Jammu & Kashmir). 

Habitat: Lakes and tanks. 

Genus: Poeciiobdella Blanchard, 1893 

Poecilobdella javaniea (Wahlberg) 

1856. Sanguisuga javanica Wahlberg, Ofversigt Kongl. vet. Akad; Forth, 233-234. 
(Type-Locality: Java; Type-Deposited: Not known). 

1886. Hi,,·udina1'ia ,ja'lxtnica, Whitman, Q. Jl. 17~icrosc. Sci., 26 : 373-376. 

1897. Limnatis (Poecilobdella) javanica, Blanchard, Zool. Ergeb. Reise in Neiderlan-
disch Ost. Indian, 4 : 34:9-351. 

1927. Hirudina'ria ,javanica, l\Ioore, Fauna Brit. India, Hirudinea, 210-218. 

1970. Poecilobdella javanica, 800s, Opusc. zool., Bpcst, 10 (2) 313-324. 

Distribution: India: West Bengal; Sikmai Turail (Assam) ; Manipur •. 

Outside India: Sri Lanka, Burma, Java, S~matra, Malaysia and 
Phillippines. 

Habitat: Paddy fields, tanks and pools; attacks cattles and human­
beings, used for medicinal purposes. 

. 
Poecilobdella manillensis (Lesson) 

1824. Hirudo rnanillensis Lesson, Revue Zoologique Societe Ourierieme, 8 (Type­
Locality: Luzon, Phillippines Islands; Type-Deposited: Not known). 

1861. Hirudo multistriata 8chmarda, Neue Turbellarien, Rotato'rien 'ltnd AnneZidetlo, 
Leipzig, 2te HaUte, Leeches, 2-7. 

1893. Limnatis (Poecilobdella) granulosa Blanchard, Boll. Musei. Zopl. A.nat. compo B •. 
Univ. Torino, 7 (145) : 32. 

1924. Limnatis (PoecilobdeUa) .manillensis, l\Ioore, Proc. Acad. nat. Sci. Philad. 81 : 
343-388. 

1927. Hirudinaria manillensis, l\ioore, Fauna Brit. India, Hirudinea, 218-226. 

1970. Poecilobdella rnanillensis, 800s, Opusc. zool., Bpest, 10 (2) : 313-324. 

Distribution: India: Landaur (Uttar Pradesh) ; Darjeeling, Calcutta 
(West Bengal) ; Cachar (Assam) ; Karnataka; Cochin (Kerala). 
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Outside India: Pakistan, Sri Lanka, Burma, Borneo, Malaysia, 
Phlllippines and China. 

HtJbitat: Paddy fields, tanks and pools, river~; attacks cattles and 
hurnanbeings, used for medicinal purposes. 

Poecilobdella granulosa (Savigny) 

18iO. 8(1nguisuga granulosa Savigny, System,e des Annelides, Paris. (Type-Locality: 
Pondicherry : Type-Deposited: Not known). 

1846. Hirudo granulosa ~Ioquin-Ta.ndon, Monograhie de 10, femill,e des Hirudinees, 
2nd ed., Paris. 

1898. Limnatis (Poecilobdella) grattulosa, Blanchard, Boll. Musei Zool. Anat. compo R. 

Univ. Toripo, 8 : 26. 

1991. Limnatis (Poecilobdella) g'ranulosa, Kaburaki, Mem. Indian Mus., 5 : 673-675. 

1997. Hirudinaria (Poe'cilobdella) granulosa, ]\foore, Fauna Brit. India, Hirudinea, 

226-238. 

1970. Poecilobdella g,.an~dosa, Soos, Opusc. zool., B:pest, 10 (2) : 313-324. 

1977. Birudi1&aria granulosa, Chandra, Ree. zool. Surv. India, 73 (1-4) : 189-195. 

Di8'ribution: India: Patiala (Punjab) ; Bilaspur (Himachal Pradesh) ; 
kutnaon, Matliura, Agra, Bahraich (Uttar Pradesh); Ahmedabad 
(Oujarat) ; Almanabad (Maharashtra) ; Berar (Madhya Pradesh) ; Madras 
(Tamil Nadu). 

Outside India : Sri Lanka, Nepal and Burma. 

Habitat: Rivers, marshes, swamps, tanks and pools; attacks 
cattles, highest altitudinal record is 3,000 mts. 

Poecilobdella viridis Moore 

1997. H-wudinaria (Poecilobdella) Vi1'idis ~foore, Fauna B'1it. India, Hirudinea., 239-

~4:8. (Type-Locality: Travancore_ Kerala; Type-Deposited: Z. S. I.). 

1966. (1970). Hirudinaria viridis, Chandra, Rec. zool. But'v. India, 64 (1-4) : 107-~10. 

1970. Poecilobdella viridis, Soos, O:puse. zool., Bpest, 10 (2) : 313-324. 

DUWibution: India: Bilaspur (Himachal Pradesh); Varanasi (Uttar 
Pradesh) ; Etakare (Tamil Nadu) ; Travancore (Kerala). 

Habita,: Paddy fields and ponds ; attacks cattles. 

Family: HAEMADIPSlDAE 

Genus: Haemadipsa Tennant, 1859 

Haemadipsa zeylanica zeylaoica (Moquin-Tandon) 
18i6. Sang'Uisuga zeylaniea !\Ioquin-Tandon, Monographie de la famille des Hirudi­

nees. Montpellier. (Type-Locality: Sri Lanka; Type-Deposited: Not known). 

-1M6. Hirudo zeylanica ~Ioquin-Tandon, Monographe de la famille des Hirudinee8 

9nd. ed., Paris. 
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1866. Haemadipsa eeylaniea, Whitman, Q. Jl. mierose. Sci., 24 : 317-416. 

1894. Hae1nadipsa zeylanica, Blanchard, Mus. zooz. AntJl1". Elch. du Dresden, No.4., 5. 

1927. Hae1nadipsa zeylaniea, I\Ioore, Fauna Brit. India, Hirudinea, 255-264. 

1967. Hae1nadipsa zeylanica zeylanica, 800s, Acta zool., hung., 13 (3-i) : 417-432. 

1977. Haemadipsa zeylanica, Chandra, Ree. zool. SU1·V. India, 73 (1-4) : 189.195. 

Distribution: India: Sirmour (Himachal Pradesh); Ankaling 
Village (Arunachal Pradesh). 

Outside India: Sri Lanka. 

Habitat: Deep dampy forests; upto 3500 mts. height, attacks 
cattles and humanbeings. 

.. 
Haemadipsa zeylanica cochiniana Moore 

1927. Hae1nadipsa zeylanica cochiniana l\foore, Fauna Brit. India, Hirudinea, 
265-266. (Type-Locality: Cochin, Kerala ; Type-Deposited: Z. S. I.). 

1932. Hae'madipsa eoehiniana 1\Ioore, Ree. Indian Mus., 34 (1) : 1-6. 

1967. Haemadipsa zeylaniea eochiniana, Boos, Acta zool., hung., 13 (3-i) : 417-432. 

Distribution: India: Nilgiri Hills (Tamil Nadu) ; Cochin (Kerala); 
N. Kanara (Maharashtra). 

Habitat: Deep dampy forests; attacks· cattles and humanbeings. 

Haemadipsa zeylanica agilis Moore 

1927.' Haemadipsa zeylaniea agilis l\Ioore, Fauna Brit. India, Hirudinea, 266-267. 
(Type-Loca.lity: Naini Tal, Uttar Pradesh; Type-Deposited: Z. S. I.) 

1967. Haemadipsa zeylaniea agilis, 800s, Acta. zool., hung., 13 (8-4) : 417-4~2. 

1977. Haemadipsa zeylanica agilis, Chandra, Rec. zool. Surv. India, 73 (1-4) : 189-195. 

Distribution: India: Sirmour, Chamba (Himachal Pradesh) ; Naini 
Tal, Almora, Kumaon, Landour, Muktsar, (Uttar Pradesh); Arunachal 
Pradesh. 

Outside India: Nepal. 

Habitat: Grassy lands and jungles: attacks cattles and human­
beings. 

Haemadipsa zeylanica montivindicis Moore 

1927 · Haemadipsa zeylaniea montivindicis ~foore, Fauna Brit. India, Hirudinea, 
267-268. (Type-Locality: Darjeeling, West Bengal; Type-Deposited: Z. B. I.). 

1966. (1970). Haemadipsa zeylanica '1nontivindicis, Chandra, Bee. zool. Surv. India 64-
(1-4) : 107-110. 

Distribution: India: Darjeeling (West Bengal); Ghumti (Assam) ; 
Kalimpong (Sikkim) ; Arunachal Pradesh. 

Habitat: Damp ravines and drippy forests; upto 3000 mts. height, 
attacks cattles and human beings. 
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Haemadipsa. montana Moore 

19i7. Haen&ildipsa montana ~Ioore, Fauna Brit. India, Hinldinea, 269-276. (Type­
Locality: Palni Hills, Tamil Nadu ; Type-Deposited: Z. S. 1.). 

1966. (19'70) Hac1nadipsa '1nonta!1,a, Chandra, Ree. zool. Surv. India., 64 (1-4): 
107-110. 

Dis'ribu'ion : India: Darjeeling (West Bengal); Makaibari, 
Apiane, Gey, Gangtok (Sikkim) ; Moshing, Chug, Shergaon (Arunachal 
Pradesh) ; Pa]ni Hills (Tamil Nadu). 

Babita': Deep dampy forests; upto 3000 mts. height, attacks 
cattles and humanbeings. 

Haemadipsa sylvestris Blanchard 

1894. llaemadipsa sylvestris Blanchard, Annali Mus. eiv. Star. nat. Giacomo Doria, 
2 (14) : 113-118 (Type-Locality: Carin, Burma; Type-Deposited: Not known). 

1927. Hae1nadipsa sylvestris, l\:Ioore, F.auna Brit. India, Hirudinea, 276-284. 

1966. (1970) Hae1nadipsa sylvcstris, Chandra, Ree. zool. Surv. India, 64 (1-4) : 

107-110 • 

.Distribution: India: Naini TaL Bahraich (Uttar Pradesh); Dar­
feeling, Calcutta (West Bengal); Amatula, Padamchen (Sikkim); 
ShUlong, Cachar, Cherrapungi (Assam); Jhumla, Moshing, Donkochu, 
Shergaon, Sangloo, Domkho (Arunachal Pradesh). 

Outside India: Burma, Java and Sumatra. 

Habitat: Swamps and dampy places; upto 1500 mts. height; 
~ttacks cattles and human beings. 

Haemadipsa ornata Moore 

1927. Haetn4dipsa o'rnaia Moore, Fauna. Brit. India, Hirudinea, 284-289. (Type­
Locality: Darjeeling, West Bengal; Type-Dep:sited ; Z. S. I.). 

Di8tnb'1tion: Indi~: Darjeeling (West Bengal); Kamrup (Assam). 

Babitat: Drippy forests; up to 1000 mts. height; attacks cattle 
and human beings. 

Haemadipsa dossumieri Blanchard 

1917. Hasmadipsa dussumieri Blanchard, Bull. Soc. Path. ea;ot. 10: 640-675 (Type­
Locality: South India; Type-Deposited: Paris ~fuseum). 

19517. Haemadipsa, dussumieri, Moore, Fauna Brit. India, Hirudinea, 289-290. 

Dis'ribution: South India. 
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SUMMARY 

The Present paper deals with 52 species and 8 subspecies of leeches 
belonging to 25 genera and 5 families so far known from India within 
the present geographical limits. The Type-Locality and Type-Depository 
and their distribution outside India has also been mentioned under 
each species. 

REFERENCES 

APATHY, ST. 1980. Pseudobranchellion margoi (Nova familia Hirudinea­
rum). Orvos-termeszettud Ertesito, 15 : 110-113, 122-127. 

AUTURM, H. 1936. Hirudineen. Branns Klassen una, des T1:erreichs, 1 (1) : 
1-95. 

BAIRD, W. 1869. Description of some new suctorial Annelides in the 
collections of the British Museum. Proc. zool. Soc. Lond., 310-318. 

BAUGH, S. C. 1960a. Studies on Indian Rhynchobdellid Leeches-1 
Parasitology, 50 : 287-301. 

BAUGH, S. C. 1960b. Studies on Indian Rhynchobdellid Leeches-II. 
Z~ol. Anz., 165 : 468·477. 

BHATIA, M. L. 1930a. Sur une nouvelle hirudinee rhynchobdelle 
Gl08siphonia cruciata n. sp., proven ant du vivier a truites d' Achha 
Bal, Kashmir, Annls Parasite hum. comp., 8 : 344-348. 

BHATIA, M. L. 1930b. On the anatomical details of Placobdella emydae 
Harding. A leech parasitic on Indian turtles. Zool. Anz.,91: 
225-243. 

BHATIA, M. L. 1934. Nouvelle sangsue rhynchobdellide Glossipkonia 

Zobata n. sp., de l' etablishment de pisciculture d' Achha Bal, 
Kashmir. Annls Parasite hum comp., 12 : 121 .. 129. 

BHATIA, M. L. 1939. On some leeches from Kashmir. Bull. Punj. Univ. 
Zool.2 : 1-17. 

CABALLEROY, C. E. 1956. Hirudineaos de Mexico: Taxa ynomencla­
tura de la clase Hirudinea hasta generos. An. 1nst. Biol., 27 : 
279-302. 

CHANDRA, M. 1970 (1966). Notes on a small collection of leeches in 
the Zoological Survey of India. Rec. zool.. Surv. India, 64 (1-4) : 
107-110. 

CHANDRA, M. 1976a. On a small collection of leeches from Maharashtra 
State, India. Rec. zool. Surv. India, 69 (1-4) : 325-328. 



CllANDRA: A Oheck-li8t of Leeches 289 

CHANDRA, M. AND MAHAJAN, K. K. 1976b. Leeches of Simla Hills , 
Himachal Pradesh. Ree. zool. Surv. India, 69 (1 .. 4) : 255-259. 

CHANDRA, M. 1977. A check-list of leeches of Himachal Pradesh. Rec. 
zoot Surv. India. 73 (1-4) : 189-195. 

CHBLLADURAI, J. E. 1934. On a new Indian leech Hemiclepsis viridis 
sp. nov. Bee. Indian Mus., 36 : 345·352. 

DB SILVA, P. H. D. H. 1963. Zeylanicobdella arugamensis gen. nov. and 
8p. nov. from Arugam Kalapu, Eastern Province, Ceylon. Spolia. 
zeylan., 30 (1) : 35 .. 38. 

HAImING, W. A. AND MOORE, P. J. 1927. The Fauna of Brit. India, 
Hirudinea. Taylor & Francis, London. 

IAYADEV BABU, S. 1967. Two new fish-leeches from pulicate Lake. 
Ourr. Sci., 36 (20) : 548·549. 

)ULKA, J. M. AND GHOSH, G. 1976. Oil a collection of leeches from 
Chhota Nagpur. Newsl. zool. Surv. india, 2 (1) ; 27-29. 

MAaAjAN, K. K. AND CHANDRA, M. 1976. On a collection of leeches 
from Rajasthan, India. Rec. zool. Surv. India, 71 ; 143-148. 

SANJBBVA RAJ, P. J. 1951. On a new species of Ozobranekus (Annelida: 
Hirudinea: Ichthyobdellidae) from Porto Novo, S. India. J. zool. 
Soc. India, 3 : 1-5. 

SANJEEVA RAJ, P. J. 1954. A synopsis of the genus Ozobrancku8 de 
Quatrifages, 1852, (Hirudinea: Annelida). J. Bombay nat. Bist. 
Soc., 52 : 473-480. 

SANJEEVA RAJ, P. J. 1959. Occurrence of Ozobranckus rnargoi (Apathy) 
(Hirudinea: Annelida) in the Indian Seas. Ourr. Sci., 28 : 496. 

SANJEEVA RAJ, P. J. 1976 (1974). Review of fish-leeches of the Indian 
ocean. J. mur. bioll Ass. India, 16 (2) : 381-397. 

Soos, A. 1965. Identification key to the leech (Hirudinoidea) genera 
of the world, with a catalogue of the species. 1. Family : Pisci­
colidae. Acta Zoologica, 11 (3-4) : 417-463. 

Soos, A. 1966. Identification key to the leech (Hirudinoidea) genera 
of the world, with a catalogue of the species. 111. family: 
Erpobdellidae. Acta zool. kung., 12 : 371-407. 

Soos. A. 1967a. Identification key to the leech (Hirudinoidea) genera 
of the world, with a catalogue of the species IV. family Haemadi­
psidae. Acta zool. hung., 13 (3-4) : 417-432. 



290 Records of the Zoological Survey of India 

Saas, A. 1967b. On the genus He'lniclepsis Vejdovsky, 1884, with a 
key and catalogue of the species (Hirudinoidea : Glossiphonidae). 
Opusc. zool, Budapest, 7 (1) : 233-240. 

Saos, A. 1967c. On the genus Batracobdella Viguir, 1879, with a key 
and Catalogue to the species (Hirudinoidea: Glossiphonidae). 
Annls kist. nat. AI us. natn. hung., 59 : 243-257. 

Soos, A. 1969. Identification key to the leech (Hirudinoidea) genera of 
the world, with a catalogue of the species, VI. Family: Glossipho­
nidae. Acta zool., hung., 15 (3-4) : 397-454. 

Soas, A. 1970. A Zoogeographical sketch of the Fresh-water and 
Terrestrial Leeches (Hirudinoidea). Opusc. zool., Bpest, 10 (2); 
313-323. 

SOOTA, T. D. 1959 (1956). Fauna of the Kashmir Valley-Leeches. Rec. 
Indian Mus., 54 (1-2) : 1-4. 



B,c. zool. 8urtJ. India, 80: 291-300,. 1983 

NOTES ON THE BIOGEOGRAPHY OF NEUROPTERA : PLANI­
PENNIA FROM CERTAIN AREAS OF THE NORTH·\'C1EST 

HIMALAYAN AND NORTHERN PENINSULAR 
SECTORS OF INDIA 

By 

S. K. GHOSH 

Zoological Survey of India, Oalcutta. 

The present paper is an endeavour to highlight a few important 
aspects on both the inland and exotic patterns of distribution related to 
the taxonomical studies of certain species of the Neuropteran suborder 
Planipennia from the less explored areas of two states in Indi~ and to 
establish new locality records for some of them. Besides, taxonomic 
annotations are also provided for some of the species, as and when 
required. 

The material for study were available from the different surveys 
made by various parties and also from the old named colle~tions at 
Zoological Survey of India. These comprise 23 species belonging to 
19 genera under 5 families occuring at variable altitudes between ca 
560 and 3340 metres in the areas surveyed. Our knowledge of the 
fauna from Uttar Pradesh of the North-West Himalayan and both 
Uttar Pradesh and Madhya Pradesh of the Northern Peninsular sectors 
of India is rather far from complete. Hence, the scientific results of 
more extensive explorations of the fauna from these areas are likely 
to augment further knowledge of the group concerned. It is not out 
of place to mention here that 11 species were already reported from 
Himachal Pradesh in the North-Western Himalayas by the author 
(vide Ghosh,. 1977). Majority of the species are known to occur in 
the identical ranges of both the aforesaid states and also in other parts 
of India. Amongst the species examined, 17 are known from Uttar 
Pradesh, out of which 14 are endemic and the rest are exotic in 
distribution; most of the species, however, occur in the Himalayan 
sector. Of the 9 species from Madhya Pradesh, all but one are confined 
to the Indian subregion. Only four species are mutually common in 
both the states. Besides, 10 other species from Madhya Pradesh and 
3 species from Uttar Pradesh have not been reported at all from the 
areas under consideration. For the relevant synonymy list of majority 
of the species dealt with here, the check-list of Indian Planipenna (vide 
Ghosh & Sen, 1977) may be consulted. The precise locality data of 

6 
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several species were not provided by the earlier workers and the 
areas as given in the original literature, have been put in the "Inverted 
Commas" under the distributional column of such species. All 
the forms endemic in India, those constituting new locality records 
and also those mutually common in both the states, are respectively 
marked with asterisk (*), dagger (t) and triangle (l:l) in the text. 

I. Family OSMYLIDAE 

1. * t Parosmylus prominens Needham 

1909. Parosmylus prominens Needham, Bee. Indian Mus., 3 : 209. 

Material examined: Uttar Pradesh: Garhwal: 4 exs., Ghangria, 
alt. ca 3040m., 13-14. vi. 1958 ; 1 ex., Pavelor, 17. vi. 1958 (B. S. Lamba 

coll.). 

Disttib'Ution: INDIA: Uttar Pradesh ; Himachal Pradesh. 

Re'marks: Kuwayama (1962) merged the genus Parosmylu8 Needham 
with O.smylus Latreille without assigning proper reasons. Therefore, 
the author agrees with the Needham's views in so far as the placement 
of the species under the genus is concerned. The species, origin-ally 
described from·Kulu and Lahoul of Himachal Pradesh, is for the first 
titne reported from Uttar Pradesh and exhibits endemic distribution 
in India. 

2. * Par~smylus belaae Ghosh and Sen 

1968. Parosmylus belaae Ghosh and Sen, Zool. Anz., Bd. 180, Heft 1/2 : 107. 

Material examined: Uttar Pradesh: Garhwal: 1 ex., Ukhal, alt. 
ca 2720m., 16. v. 1958 (B. S. Lamba col!.). 

Distribution: INDIA: Uttar Pradesh. 

Remarks; The species is hitherto not known from any other state;;; 
CU1n union territory of India. 

3. t Spilosmylus tnberculatus (Walker) 

1853. Osmylus tuberculatus Walker, Oat. Brit. Mus. Neur., ? : 255. 

1914. Spilosmyhts tubercztlatus, Nakahara, Annotnes zool. jap., 8 : 502. 

Material examined: Madhya Pradesh: Balaghat: 7 exs., Muki,. 
12-16. ix. 1957 ; 1 ex., Baihar, 10. ix. 1957 (B. Biswas colI.). 

Distribution : TAIWAN; INDIA (Maharashtra; Madhya Pradesh) i 
INDO-MALAYAN subregion; JAPAN, 
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BtlflUlru: Walker (1853) recorded the species from "East Indies" 
and Banks (1937), from "Malay Peninsula" and "Sunda Islands" of 
the Indo-Malayan subregion but none of them mentioned any specific 
locaUty for the species. Ghosh (1978) recorded the species for the 
irat time from Maharashtra. 

4. * Hyposmylus pUDctipenois (Walker) 

1869. Osmylus punctipennis Walker, Trans. R. ent. Soc. LoM., 5 : 183. 

18'10. Hypos1nylus pu.1tctipennis, MaoLachlan, Ento'nlologist's mono Mag., 6 : 200-201. 

Material examined: Uttar Pradesh: Garhwal, (Kalidhang Expedi­
,:~'tlon), Lanka, alt. ca 2800m., 13. vii. 1974 (H. O. Ghosh colI.). 

Distribution: INDIA: Uttar Pradesh; "India Septentrional" and 
'Kunawur'. 

Remarks: The author agrees with MacLachlan's (1870) view 
regarding the placement of the species under his genus Hyposmylus. 

II. Family CHRYSOPIDAB 

5. * t Chrysopa (Chrysoperla) sanandensis Ghosh 

1977. Ohrysopa (OlzrysoperZa) sanandensis Ghosh, Entomon, 2 (no. 1) : 103. 

Material examined: Madhya Pradesh: Bastar survey, 1978-1979: 
2 exs., Kanker rest house, 4. i. 1979; 1 ex., Bodhghat, ]agdalpur, 
~3. xii. 1978; 3 exs., Dongaghat, Jagdalpur, 12. xii. 1978 (M. S. 
8Ai8hod,ia and party colI.). 

Distribution: INDlA: Gujarat; Madhya Pradesh. 

6. * Tumeochrysa indica Needham 

1909. Tutn80chrys(J indica Needham, Rec. Indian Mus., 3 : 204. 

Material examined: Uttar Pradesh: Garhwal, Dhakwania, alt. ca 

3340 m., 4. vii. 1958 (B. S. Lamba colI. : On the Indo-Swiss expedition, 
1958). 

Diatribution : INDIA: Himachal Pradesh; Uttar Pradesh. 

Remarks: The author has casually come across this species from 
the North-Eastern Himalayas, but it was hitherto restricted to the North­
Westem Himalayas, as on record. 
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III. Family NBMOPTBRIDAE 

7. * t 6 Croce filipennis (Westwood) 

1841. Ne'lnatopte'l'lZ jilipennis Westwood, P'I"OC. zool. Soc" Lond., p. 13. 

1909. Oroce jiHpennis, Needham, Rec.' Indian Mus., 3 : 196. 

Material examined: Uttar Pradesh: 6 exs., Lucknow, 7. iv. 1908 
(R. H. colI.) ; Madhya Pradesh: 1 ex., Jabalpur, Ghamapur, 24. iii. 1964-
(J. S. Bhatti coIL). 

Distribution: INDIA; Uttar Pradesh ; Gujarat; Maharashtra; 
Madhya Pradesh ; Bihar : Orissa ; West Bengal. 

Remarks: The species is a n.ew record for Madhya Pradesh. 

IV. Family MYRMELEONIDAB 

8. * t Stiphroneura inclusa (Walker) 

1853. Myrmeleon inelusus Walker, Oat. Brit. Mus., Neur., 2 : 827. 
"-

1909. Stiphroneura incZusa, Needham, Ree. Indian Mus., 3 : 200. 

Material examined: Madhya Pradesh: 1 ex., Balaghat, Muki, alt. ca 
560m., 17. ix. 1957 (B. Biswas col1.). 

Distribution : INDIA: Sikkim; Madhya Pradesh. 

Remarks: The species, hitherto confined to the North-Eastern Hima­
layas, constitutes a new locality record for Northern Peninsular India, as 
mentioned above. 

9. t * 6 C reoleon grise us (Klug) 

1834. J!Iyrrneleon griseus KIug, Syrnh. Phys" IV, t. 36. 

1972. Oreoleon griseus, Holzel, Beitr. nat'li/rk. Forsch. S~dwDtl., 1 : 61. 

Material examined; Madhya Pradesh: Bastar Survey, 1978-1979: 
2 exs., Gidam, 20. xii. 1978; Kanker, 2. i. 1979 (M. S. Shishodia and 
party coll.) ; Uttar Pradesh: 1 ex., Allahabad, 2. v. 1978 (colI. nil). 

Distribution; EGYPT; SUDAN; ISRAEL; IRAN; INOlA (Maharashtra ; 
"North India"; Madhya Pradesh; Bihar; West Bengal; Orissa; Tamil 
Nadu). 

Remarks: The species is distributed in Ethiopian, Palaearctic and 
Oriental regions of the globe. The species is a new record for Madhya 
Pradesh. 
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10. * Distoleon verendos (Walker) 

1888. MyrmeZeon verendus Walker, Oat. Brit. Mus. Neur., 2 : 342. 

MateriaZ ezaminea: Uttar Pradesh: 1 ex., Tehri, Kay, alt. ca 1530 m., 
S. iv. 1958; 2 exs., Almorah, Loharkhet, alt. ca 1660 m., 19. x. 1958. 
(B. 8. Lamba colI.) ; 1 ex., Tehri Garhwal, Sayanacheti, alt. ca 1900 m., 
31. viii. 1979 (B. K. Gupta and party col1.). 

Distribution: INDIA: Himachal Pradesh; Uttar Pradesh; "North 
India". 

Remarks: The species has been considered under Distoleon Banks 
after Holzel (1972), who treated Formicaleon Banks as a congener of the 
former. 

11. * Macronemurus nefandus (Walker) 

1858. MlIrtneleon nefandus Walker, Oat. Brit. Mus. Neur., 2 : 857. 

1868. Macrcmetnurus nefandus, l\iacLachlan, J. Linn. Soc., 9 : 278. 

Material ezamin,ed: Uttar Pradesh: 1 ex., Dehra Dun; date & 
colI. nil. 

Distribution: INDIA: Himachal Pradesh; Uttar Pradesh. 

12. * t Myrmeleon tenuipennis Rambur 

1842. MyrtneZeon tenuijlennis Rambuf, Hist. nat. Ins. Neur., p. 405. 

Material ezaminea; Madhya Pradesh: Bastar Survey, 1978-1979: 
4 exs. Gidam, P. W. D. Rest house, 21. xii. 1978 (M. S. Shi8hodia ana 

,arty col!.). 

Distribution: INDIA: Maharashtra; Madhya Pradesh, "North India". 

13. Myrmeleon sp. 

Material ezamined : Uttar Pradesh: 1 ex., Garhwal, (Indian Kalidhang 
EXpedition), Lanka, 13. vii. 1974 (H. O. Ghosh coll.). 

Remarks: The identification of the material upto species is not 
possible due to the lack of male specimen at hand. The species, how­
ever, seems to be allied to !tf. circumcinctus Tjeder from Israel. 

14. Hagenomyia sagax (Walker) 

1858. MyrmeZeon saga,a, Walker, Oat. Brit. ltfus. Neur., 2 : 382. 

1918. Hagenomyia sagax, Esben-Petersen, Ent. Mitt., 2 : 223. 

Material examined: Uttar Pradesh: Garhwal: 1 ex., Topoban, 
11. viii. 1958; 1 ex., Birahi, alt. ca 2130 m., 15. viii. 1958; 1 ex., Rini, 
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alt. ca 2130 m., 27. viii. 1958 ; 2 exs., Joshimath, alt. ca 2130 m., 31. viii. 
1958; 1 ex., Ghat, alt. ca 1160 m., 17. viii. 1958 ; Almorah: 1 ex., Lohar­
khet, alt., ca 1660 m., 19. ix. 1958 (B. S. Lamba col!.). 

Distribution: TAIWAN; INDIA (Himachal Pradesh; Uttar Pradesh; 
Assam; West Bengal). 

Remarks: The species was formerly placed under the genus Myrme­
leon Linn. by Walker (1853). But later it was transferred to the genus 
Hagenomyia Banks by Nakahara (1971). The species, formerly recorded 
from the Kumaon Himalayas by Needham (1909), extends also to the 
Garhwal Himalayas as has been presently observed. It is hitherto con­
fined to the Oriental region. 

15. * t NesoleOD perpuDctatus Banks 

1931. Nesoleon pe1rpunctatus Banks, Psyche, 38 : 60. 

Material examined: Madhya Pradesh: 1 ex., Balaghat, Muki, 26.viii. 
1957 (B. Biswas coll.). 

Distribution: INDIA: Andhra Pradesh ; Madhya Pradesh. 

16. * t 6 Palpares pardus (Rambur) 

1842. Myrrneleon ~ard~s Rambur, Hist. nat. Ins. Neur., p. 375. 

1868. Palpares par~us, ]\!ac Lachlan, J. Linn. Soc .. 9 : 275. 

Material examined: Uttar Pradesh: 1 ex., Dehra Dun, New forest, 
viii. 1952 (0. Singh coll.); 2 exs., Almorah, alt. ca 1070 m., 25. ix. 1958 
(B. S. Lamba colI.); Madhya Pradesh; Balaghat: 2 exs., Baihar, 23-~4. 

viii. 1957; 4 "exs. Muki, 28. viii. 1957, 18-19. ix. 1957; 1 ex., Muki, 
Banjar valley, alt. ca 560 m., 25. viii. 1957; 2 exs., Supkhar Hallon 
valley, alt. ca 690 m., 26-27. ix. 1957 (B. Biswas coll.). 

Distribution: INDIA: North-Western Himalayas; Madhya Pradesh; 
Sikkim ; West Bengal; Bihar; Orissa; Maharashtra, Southern Peninsula. 

Remarks: The species seems to exhibit a rather cosmopolitan distri­
bution in India. It is a new record for Madhya Pradesh. 

V. Family ASCALAPHIDAE 

17. * Idricerus decrepitus (Walker) 

185.9. Ascalaphus decrepitus Wa.lker, Trans. R. ent. Soc. Lond., (2) 5 : 197. 

1871. Idricerus decrepitus, l\:Iac Lachlan, J. Linn. Soc., 9 : 240. 

Material examined: Uttar Pradesh: Garhwal: 1 ex., Dhak, alt. ca. 
2440 m., 5. viii. 1958 (B. S. Lamba colI.) ; Nainital: 1 eX.,-v-vi. 1893 
(Lucknow Mus. coIl.). 
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Dillriootion : INDIA: Jammu & Kashmir (North); Uttar Pradesh; 
Auam ; Meghalaya, Arunachal Pradesh. 

Remarks: The species, formerly recorded from the Kumaon 
Himalayas by Needham (1909), extends to the Garhwal Himalayas, too, 
II has been presently observed. 

18. ... t Ogeogaster segmentator (Westwood) 

1848. Ascalaphus (Ogcogaster) segtnentator Westwood, Oabinet Oriental ent., t. 34. 

1871. Ogcogaster seg'mentator, 1\1&c Lachla.n, J. Linn. Soc., 11 : 265. 

Material examined,: Uttar Pradesh: Almorah: 2 exs., Nail, alt. ca 
1530 m., 4. ix. 1958; 1 ex., Bamrari, alt. ca 920 m., 24. ix. 1958; 1 ex., 

. Baijnath, alt. ca 1070 m., 25. ix. 1958 (B. S. Lamba coll.). 

Distribution: INDIA: Jammu & Kashmir ; Himachal Pradesh; Uttar 
Pradesh; Maharashtra; Karnataka. 

19. Ogcogaster tessellata (Westwood) 

1848. AscaZaph'lts (Ogcogaster) tessellat'us Westwood, Oabinet Oriental ent., p. 69. 

1908. Ogcogaster tessellata, Weele, Oat. Ooll. SeZys, 8 : 253. 

Material examined,: Uttar Pradesh: Kumaon, 1 ex., Kousanie, alt. ca 
1850 m.,-viii. 1914 (Tytler col1.). 

Di~tribution, : PAKISTAN; INDIA (Himachal Pradesh; \Jttar Pradesh ; 
Gujarat ; Bihar). 

Remarks: The species is hitherto restricted to the Oriental region 
of the globe. 

20.* Siphlocerus nimios (Walker) 

-185S. AscaZaphus nitnius Walker, Oat. Brit. Mus. Neur., 2 : 429. 

1871. Siphlocerus ni'lnius, 1\1&c Lachlan, J. Linn. Soc., 11 : 261. 

Material examined: Uttar Pradesh: 3 exs., Allahabad; date nil 
(Mus. coll.). 

Di8tribution: INDIA: Uttar Pradesh ; Punjab ; Bihar ; West Benga1. 

21. * t ~- Glyptobasis dentifera (Westwood) 
1848. AscaZafJlzus (Ogcogaster) dentifera Westwood, Oabinet Oriental ent., p. 69. 

1871. Gly:ptobasis dentifera, Mac Lachlan, J. Linn. Soc., 11 : 278. 

Material examined: Uttar Pradesh: 1 ex., Almorah, alt. ca 1530 m., 
4. vii. 1958 (B. S. Lamba coll.); Madhva Pradesh: 9 exs., Balaghat: 
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Muki, 13-19. ix. 1957; 1 ex., Muki, Banjar Valley, alt. ca 560 m., 
23. ix. 1957 ; 1 ex., Muki, Bhaisangarth Hills, alt. ca 760 m., 19.ix. 1957 ; 
7 exs., Supkhar, Hallon valley, alt. ca 700 m., 24-25. ix. 1957 (B. Biswas 
colI.). 

Distribution: INDIA: Punjab; Uttar Pradesh; Maharashtra ; Madhya 
Pradesh; Orissa; West Bengal; Kerala ; Karnataka. 

Remarks: The species is for the first time recorded from Madhya 
Pradesh. 

22. t Ascalapbus dicax Walker 

1853. Ascalaph'lts dicax Walker" Oat. Brit. Mus. Neur." 2 : 423. 

Material examined; Uttar Pradesh: 1 ex., Nainital, 5. v. 1908 
(Mus. coll.). 

Distribution: ASIA MINOR; BEIRUT; IR...c\Q ; SAUDI ARABIA; South .. 
east Asia including CHINA, INDIA (Himachal Pradesh; Uttar Pradesh; 
West Bengal), BANGLADESH, -(Sylhet), SRI LANKA, the PHILLIPPINES, 
SULAWESI, SUMATRA, Western JAVA and other islands of the INDO­

MALAYAN area; PAPUA and NEW-GUINEA; MOLLUCUS. 

Remarks: The species is known from the broad localities of the 
Palaearctic, and Australo-Oriental regions of the globe including 
Insulinde which comprises the Malayan and Papuan archipelagos after 
Weele (1909). It is not out of place to mention here that Tjeder 
(1972) strongly opined for the replacement of the genus Helicomitus 
MacLachlan by Ascalaphus Fabricius as per "The rules for settling of 
generic type-species--". The author also agrees with this view that 
the species dicax Walker should no longer belong to the genus H eZico­
mitus MacLachlan but to Ascalapkus Fabricius. 

23.t Ascalapbus sinister Walker 

1853. Ascalaphus siniste'l4 Walker" Oat. Brit. lJtJus. Nmtr,. 2 : 424. 

Matert"al examined: Madhya Pradesh: Bastar Survey, 1978-1979: 
1 ex., K~ker, 18. xii. 1978 (M. S. Shiskodia and party coll.). 

Distribution: INDIA: (Maharashtra; Madhya Pradesh and other 
area of North India ; West Bengal) ; SRI LANKA. 

Remarks: The species is hitherto restricted in the Oriental region 
of the globe. As for the preceding species, Helicomitus MacLachlan 
should be changed to Ascalapkus Fabric~us after Tjeder (1972). 
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SUMMARY 

The paper incorporates a brief review of geographical distribution 
of Neuroptera comprising 23 species in 5 families from Uttar Pradesh 
and Madhya Pradesh coupled with relevant comments on some of them. 
About 6()0~ of the present fauna from both the states constitute new 
locality records, while 70% are hitherto known to be endemic in India. 

/ 

Over 17% of the material are observed to be mutually common in both 
the states. Attempts have also been made to correlate the distribution 
of the Indian fauna with that known from the other Zoogeographical 
regions of the world, if any. 
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SOMB NEW RECORDS OF PHYTOSEIIDAE FROM INDIA. 
(ACARINA: MESOSTIGMATA) 

By 

SABITA RAY 

M. B. B. Oollege, Agartala, Tripura 

AND 

S. K. GUPTA 

ZoologicaZ Survey oj India, OaZcutta 

(With 4 Text-figures) 

Recently, the 'authors had the opportunity to examine a small 
collection of Phytoseiidae from different parts of India. Out of those, 
four species were found to be quite interesting and not hitherto 
recorded from India. Those are redescribed here in the light of modern 
taxonomic concepts and are also illustrated to help the future workers 
in easily recognising those species. 

The material treated here are deposited in the collection of the 
Zoological Survey of India. The measurements given in the text are 
in microns. The setal nomenclature as of Rowell et aZe, (1878) is 
followed. 

Phytoseius (Phytoseius) mixtus Chaudhri 

(Text-fig. 1) 

Phyloseius (Phytoseius) '1nixtus Cbaudhri, 1973, Pakist. J. Zool~, 5 : 83-85. 

Female: Dorsal shield rugose, 280 long, 134 wide, with-1S pairs 
of setae and a few pairs of pores. Setae j3, s4, s6, 25, jl, r3, 24 
long, thick and serrate, other setae minute. Measurements of setae: 
jl-29, j4-j6, )5-4-5 each, j3-56, z2-16, z3-36, z4-20, s4-130, 
s6-78, Z5-72, z5-5, 24-95, r3-52; Z4 much thicker than Z5. 
Sternal shield wider (85) than long (67) with 3 pairs of moderately 
long setae; metasternal plate distinct with seta. Genital shield normal 
with setae. Ventrianal shield much longer (90) than wide (42) with 
a conspicuous constriction little below the level of 3rd. preanal seta, 
para- and post-anal setae present as usual; 3 pairs of setae present 
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around ventrianal shield, JV5 5610ng, serrate; metapodal plate single 
paired, moderately long; transverse striation present between genital 
and ventrianal shields. Chelicera with 2 teeth anterior to pilus aentilis, 
on the fixed digit, movable digit with one tooth. Spermatheca with a 
tubular cervix and a knobbed atrium, major duct long. Leg IV with 
maceosetae on tibia-56, basitarsus-31, distitarsus-31; macroseta absent 
on genu. 

: ... . /-r-:::::" 

I .... , 
. . 

'£' ~~ 
~ j) 

A 

Text-fig. 1 (A-F) : Phytoseius (Phytoseius) '1nixtus Chaudhri (~): A-dorsal shield .. 
B-sternal shield, C-posterior ventral surface, D-chelicem, E-sperma­
theca, F-Ieg IV. 

Male: Unknown. 

Material examined: 1 rr, INDIA; U. P., Barkot, 3. ix. 1976, ex 
grass. (ColI. 8, 1(. Gupta) (Z. S. I. Reg. No. 3178/17). 

Remarks: The present specimen agrees well with description 
provided by Chaudhri (1973) except that the notocephalic pore asso­
ciated with z5 is lacking iIi the specimen examined by the authors. 
Besides, the· number of small platelets present around genital and 
ventrianal shields are also. absent in the specimen. Inspite of these 
differences, the present specimen is considered to be same as mixtu8 
while the characters lacking here are regarded as variations. This 
species was earlier described from Pakistan and the present one is the 
first record from India. 
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Pbytoseius (Pbytoseius) crinitus Swirski & Shechter 

(Text-fig. 2) 

303 

Pltyt()S~illS (Dubininellus) crinitus Swirski and Shechter, 1961, Israel J. agric. Res" 
11 (2) : 102-104. 

Fenlale: Dorsal shield 280 long, 168 wide with 15 pairs of setae, 
of those, 7 pairs in lateral series, 2 pairs in median series, 5 pairs 
in dorsocentral series, in addition, r3 also present on dorsal shield. 
Besides setae j4-j6, J5, z2, z4, all other setae being long, thick and 
serrate; s4 and Z4 appear to be divided. Measurements of setae: 

Text-fig. 2 (A-E): Phytoseius (Phytoseius) c1'initus Swirski and Shechter (~) A­
dorsal shield, B-posterior ventral surface, C-chelicera, D-leg IV, E­
spermatheca. 

;1-29, j4-j6, z5, J5- 4-5 each, ;3-40, z2-l8, z3-3l, z4-ll, s4-10l, 
s6-67, Z5-65, Z4-83, r3-38. Ventrally, sternal and genital shields not 
discernible. Ventrianal shield much longer (90) than wide (56) with 
3 pairs of preanal setae, preanal pores appear to be absent, 3 pairs of 
setae present around ventrianal shield, JV5 36 long. Chelicera with 
2 teeth on fixed digit and one tooth on movable digit. Macrosetae 
on leg IV: genu-31, tibia-50, basitarsus-27, distitarsus-22, all being 
spatulate. Spermatheca as figured. 

Male: Unknown. 

Material examined: 1 ~, INDIA: ASSAM, Jorhat, January, 1980, 
ex undetermined host (ColI. A. Saha). (2. S. 1. Reg. No. 3183/17) 
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Remarks: This species was described by Swirski & Shechter in 
1961 from Hong Kong and since then it has been recorded from number 
of places. l~he specimen examined by the. present authors mostly 
conform witp. re-description of Denmark (1966) but differs from that 
in having macroseta on genu IV longer than that of basitarsus IV. 
This is the first record of this species from India. 

Amblyseios (Amblyseius) rhabdus Denmark 

(Text-fig. 3) 

Amblyseius rhahdus Denmark, 1965, Florida Ent., 48 (2) : 95. 

Female: Dorsal shield 403 long, 247 .wide, smooth with 17 pairs 
o( setae, of those, j1, j3, s4, Z4, Z5 long or moderately long while the 

Text-fig. a (A-D): Amblyseius (Amhlyseius) rhabdus Denmark. (~): A-dorsal 
shield, B-ventral surface, C-chelicera, D-spermatheca. 

other setae being short and simple. Measurements of setae: jl-27,. 
j4-j6- 5-6 each, j3-47, s4-103, Z5- 319, Z4- 156, the rest of the 
setae measure between 5-6 each. Ventrally, the sternal shield 78 long, 
112 wide with 3 pairs of setae, meta sternal plate distinct with a seta. 
Genital shield normal with a pair of setae, a distinct fold present 
between genital and ventrianal shields. Ventrianal plate shield shaped, 
reticulate (more prevalent in the region anterior to anal pore while 
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it is absent beyond that region) with 3 pairs of preanal setae and a 
pair of preanal pores; 4 pairs of setae present around ventrianal 
shield, ventrianal shield 134 long, 125 wide. Fixed digit of chelicera 
multidentate while 2 teeth present on movable digit. Spermatheca as 
figured. 

Male: Unknown. 

J.llaterial examined: 2 ~ ~, INDIA: TAMIL NADO, Coimbatore, 
1978-1979 (no definite collection date mentioned) ex tea (CoIl. R. L. l,r. 

M'U.rthy & R. Chandrasekharan). (Z. S. 1. Reg. No. 3180/17) 

Remat'ks: This species was originally described by Denmark (1965) 
basing on material collected in Florida. The present material agree 
well with description of Denmark (1965) as well as with that of Muma 
&. Denmark (1970). This material possess teeth on the movable digit 
while as per the description of the earlier \vorkers the same ,vas lacking. 
In addition to this, the setae on the dorsocentral series are smaller 
in the material examined by the present workers. This is the first 
record of the species from India. 

Amhlyseius (Amhlyseius) deleoni Muma and Denmark 

(T ext-fig. 4) 

Amblyseius {Atnblyseialus} la1'goensis J\Iuma, ~Iuma, 1961, BUIll. Fla St. Mus." 5 (7) : 

287. 

,A",blyseius deleoni l\Iuma & Denmark, 1970, Fla Dept. Agt. Gon. Se1·v., 6 68-69. 

Female: Dorsal shield smooth, 357 long, 255 wide with 17.pairs 
of setae. Setae j1, j3, s4, Z5, Z4 being long, other setae minute. 
Measurements of setae: j1-35, j4-j6, )2, )5- 4-5 each, 13-. 33, 
z2--9, z4--11, s4-107, ZI--9, 52--13, 54--9, S5-13, Z5--205, z5-6, 
Z4-125, r3-11, Rl--7. Ventrally, sternal shield 81 long, 94 wide 
with 3 pairs of sternal setae, metasternal plate present with a 
seta. Genital shield 78 wide with a pair of setae. Ventrianal shield 
116 long, 67 wide with 3 pairs of preanal setae, single pair of preanal 
pores present at the base of 3rd pair of preanal setae; one pair of 
preanal and a postanal seta present; 4 pairs of setae present around 
ventrianal shield, 1V5 67 long, 2 pairs of metapodal plates present, 
primary one- 21 long, secondary one -14· long. Peritreme extends 
anteriorly upto the base of jl. Fixed digit of chelicera with 5 strong 
teeth and a pil·us dentilis, movable digit with 3 minute teeth. Sper­
matheca as figured. Macrosetae on legs: genu 11- 35, genu 111- 51, 
tibia 111- 40, genu IV-- 129, tibia IV- 90, basitarsus IV- 76. 

Male: Spermatophoral process as figured. 
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Material examined: 3 ~ ~, INDIA: TRIPURA, Kumarghat, 19. x. 
1979, ex Aegle marmelos (ColI. S. Ray); 2 ~ ~, u.- P., Barkot, 3. ix. 
1979, ex undetermined host (ColI, S, K. Gupta). (Z. S. I. Reg. No. 
3181/17), 

\ ) 
, p 

, 

, 

A 

Text-fig. 4: (A-E): Amblyseius (A1nblyseius) deleoni l\luma and Denmark C~). A­
dorsal shield, B-ventral surface, O-chelicera, D-spermatheca,~ E-Ieg IV. 

(F): A (A.) deleoni (0) spermatophoral process. 

Remarks: This species is often c9nf~sed with A. largoensi8 (Muma) 
but is distinguished from it by its fundibuliform spermathecal cervix. 
This mite has been recorded earlier from North America, South 
Ameriea, S. Africa, Madagascar, Taiwan and Thailand. This is the 
first record of this species from India. 
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ADDITION TO THE RECORDS OF SEXUALES OF APHIDS 
(HOMOPTERA : APHIDIDAE) FROM INDIA 

By 

D. N. RAYCHAUDHURI, D. RAYCHAUDHURI, BASANT K. AGARWALA 

AND S. K. DAs 

Department of Zoology, University of Oalcutta, Oalcutta 

(With 4 Text-figures) 

INTRODUCTION 

Through the works of Basu and Raychaudhuri (1980), Singh et ale 
(1980) and Raychaudhuri et ale (1980) sexuales of 93 aphid species have 
been known to occur in India. These sexuales are represented either b"9 
male or oviparous female or by both the morphs. 

Further studies on the sexuales of Indian aphids have revealed the 
existence of males and/or apterous oviparous females of 3 more aphid 
species, viz. Eumyzus aarjeelingensis Basu and Raychaudhuri, N eomyzus 
circumJlaus (Buckton) and Eulacknus tkunbergii (Wilson). Of these, 
alate males and apterous oviparous females of Eumyzu8 aarjeelingensis 
Basu and Raychaudhuri and Neomyzu8 circumjlexu8 (Buckton) were so 
far unknown. Apterous oviparous female of Eulachnus thunbergii (Wilson) 
was hitherto unknown from India. Find of sexuales of these species, 
besides parthenogenetic morphs suggests chances of completion of 
bolocyclic life-cycle by these species under Indian climate. Sexuales 
of EumyzU8 aarjeelingensis and N eomyzus circumflexus are being described. 
Apterous oviparous female of Eulachnus thunbergii is also described 
because of lack of sllch description based on Indian material. 

The material are deposited in the Aphid Research Unit, Entomology 
Laboratory, Zoology Department, Calcutta University. 

Eumyzus darjeelingensis Basu and Raychaudhuri, 1974 

Alate male: Body 1.50-1.83 mm long with 0.60-0.78 mm as 
its maximum width. Antennae (Text-fig. lA) 6-segmented,O.87-1.14X 
body; segment III, IV and V respectively with 36-40, 17-22 and 
9-22 circular secondary rhinaria distributed over their entire length. 
Ultimate rostral segment bearing 2 secondary hairs. Dorsal abdominal 
hairs on tuberculate bases, the longest one on anterior, 7th and 8th 
tergites about 0.81-1.0, 0.70-0.72 and 0.80-0.90Xbasal diameter of 
antennal segment III respectively. Siphunculi 0.12-0.16 X body 
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and 2.60-3.0 X cauda bearing 7 hairs. Male genitalia well developed 
(Text-fig. 1B). Other characters as in alate viviparous female (Basu and 
RaychaudhurL 1974). 

B A 

\ 

\ 
\ 
\ 
\ 
\ 

Text-fig. 1. Eumyzus darjeelingensis Basu and Raychaudhuri : Alate male 
A. Antenna 
B. Posterior portion of abdomen showing male genitalia 

Measurements of one alate male in mm: Length of body 1.80, 
width 0.79 ; antenna 1.77, segments III: IV : V : VI 0.52 : 0.36 : 0.22 : 
0.13+ 0.36 ; ultimate rostral segment 0.11 ; second~segment of hind tarsus 
0.11 ; siphunculus 0.22 ; cauda 0.07. 

Apterou8 oviparous female: Body 1.63-1.87 mm long with 0.82-1.0 
mm as its maximum width. Antennae 6-segmented, 0.64-0.70 X 
body ;- flagellum without any secondary rhinaria. Ultimate rostral 
segment 0.90-1.03 X second segment of hind tarsus and bears 1 
secondary hairs. Dorsum of abdomen pale and scabrous; dorsal 
hairs on tuberculate bases; the longest one on anterior, 7th and 8th 
tergites about 1.0-1 . .11, 0.88-1.42, 1.28-1.57 X basal diameter of. 
antennal segment. III respectively. Siphunculi.0.12-0.13 X the body and 
1.54-1.66 X cauda bearing 7-11 hairs. Hind tibiae bearing 6-15 
pseudosensoria distributed on middle portion only (Text-fig. 2). Other­
wise as in apterous viviparous famale (Basu and Raychaudhuri, 1974). 

Measurements of one apterous oviparous female: Length of body 1.BO, 
width 0.97; antenna 1.26, segments III: IV: V: VI 0.39: 0.21: 
0.15 : 0.10+0.25; ultimate rostral segment 0.10; second segment of 
hind tarsus 0.10 ; siphunculus 0.22 ; cauda 0.15. 
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CoZleclicm data: 3 alate viviparous 2 ~, 1 apterous oviparous ~, 2 
alate 0 0 and 14 nymphs from indet host plant, India ; West Bengal : 
Kalimpong: Morisung, 8. iv. 71, colI. ~[. R. Ghosh; 25 apterous ~ ~ , 2 
alate c! ~ and 4 nymphs from an indet host plant, India; West Bengal: 
Darjeeling, 17. iv. 70, call. M. R. Ghosh. 

Text-fig. 2. Eumysus dM"jeeltnge11,sis Basu and Raychaudhuri : Apterous ~vipara, 

Whole body with hind tibiae showing pseudosensoria 

Note: Basu and Raychaudhuri (1974) while describing the species 
by apterous and alate viviparous females collected at Darjeeling, West 
Bengal stated that the species infested Hydrangea paniculate. U nfortuna ... 
tely the host plant of the sexuale morphs collected at Kalimpong and 
Darjeeling, West Bengal could not be determined. 

Neomyzus circnmflexns (Buckton, 1876) 

Alate male: Body 1.75-2.25 mm long with 0.61-0.93 mm as its 
maximum width. Head dark brown, spinulose, with well developed 
lateral frontal tubercles. Antennae 6-segmented (Text-fig. 3A), 0.99-1.44 x 
the body, dark brown except the very base of segment III wh~ch is pale 
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brown; flagellum very sparsely imbricated except on segment VI which 
with normal imbrications, segments III, IV and V respectively with 34-
64, 15-43 and 6-14 small, circular secondary rhinaria distributed irre­
gularly over. entire length; processus terminalis 3.50-6.50 X the base 
of segment VI. Ultimate rostral segment 1.08-1.34 X second segment 
of hind tarsus and bears 2-3 secondary hair.s. Dorsum of abdomen 
with pleural and marginal sclerotic patches on tergites 2-6, those on 
tergite 7 fuse to form a transverse band, tergite 8 with only a faint spinal 

B 

Text-fig. 3. Neomyzus cVrcu/mjlexus (Buckton) : Alate male 

A. Antenna 

\ 
\ 
\ 
\ 
\ 

B. Posterior portion of abdomen showing male genitalia 

\ 

A 

band; dorsal hairs short, longest one on anterior and 8th tergites about 
0.33-0.45 and 0.63-1.0 X basal diameter of antenna! segment III respec­
tively. Siphunculi cylindrical, about 0.13-0.15 X the body and 1.99-2.37 
X cauda bearing 4-6 hairs. Male genitalia as in Text-fig. 3B. 

Measurements of one alate male in mm: Length of body 2.25, width 
0.93; antenna 3.25, segments III : IV : V : VI 0.70 : 0.64 : 0.46: 0.18+ 
0.99 ; ultimate rostral segment 0.13 ; second segment of hind tarsus 0.09 ; 
siphunculus 0.31 ; cauda 0.16. 

Oollection data: 1 apterous viviparous ~,2 alate viviparous ~ ~, 
2 alate C 0 and 8 nymphs from Zanthoxylum oxipkyllum (Rutaceae), 
India : West Bengal: Kalimpong : Algarha, 6. xi. 70, coIl. M. R. Ghosh. 
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Note: Neomyzu8 circumJlexus (Buckton) is a widely distributed 
.peeies. Hille Ris Lambers (1949) and Eastop (1966) are of the opinion 
that the species reproduces a nholocycally . But the find of alate males 
along with viviparous females on a plant of Rutaceae suggests that the 
species may produce sexuales under certain condition. 

Eulacbnus tbunbergii (Wilson, 1919) 

Apterous oviparous female: Body 2.40 mm long with 0.78 mm as 
maximum width. Head pale brown, smooth; frons weakly convex; 
dorsal cephalic hairs long, fine and arising from sclerotic bases, longest 
one being about 3.63 - 3.81 X basal diameter of antennal segment III. 
Antennae 6-segmented, 0.53 X body; segments I and II concolorous 
IVith head; flagellum pale, sparsely imbricated, less so on segments III 
:and IV, without secondary rhinaria ; flagellar hairs like those on cephalic 
dorsum. Ultimate rostral segment about 0.55 X second segment of hind 
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Text-fig. 4. Eulachnus thunbergii (Wilson): Apterous ovipara. Posterior portion 
of body with hind tibia (partly broken) showing pseudosensoria. 

tarsus bearing 2 secondary hairs. Dorsum of abdomen pale, smooth, 
bearing numerous long hairs arising from sclerotic bases, the longest 
one on anterior and 8th tergites being 3.50 and 3.80 X basal diameter 
of antennal segment III respectively. Siphunculi ring like, without 
hairs. Cauda semilunar, bearing numerous hairs. Hind tibiae partly 
broken bearing numerous pseudosensoria (Text-fig. 4). Other characters 
as in apterae viviparae. 

Measurements oj the apterous ovipa1·ous female: Length of body 2.40, 
width 0.78; antenna 1.29, antennal segments III: IV : V : VI 0.40: 
0.21 : 0.25 : 0.18+ 0.6; ultimate rostral segment 0.09 ; second segment 
of hind tarSus 0.16 ; siphuncular pore 0.02. 
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Oollection data: 3 apterous viviparous ~ ~ and 1 apterous oviparous 
~ from Pinus sp. (Abietaceae), India: Meghalaya : Shillong : Umpling : 
10. xii. 70, colI. R. o. Basu. 

Note : The oviparous female is reported for the first time from India. 
In view of non-availability of a good description of the ovipara detailed 
description of the same is provided here. 

SUMMARY 

This paper reports hitherto unknown alate male and apterous 
oviparous female of Eumyzus darjeelingensis Basu and Raychaudhuri 
and alate male of N eomYZU8 circumflexu8 (Buckton). Besides, apterous 
oviparous female of Eulachnus tkunbergii (Wilson) is reported for the 
first time from India. 

REFERENCES 

BASU, R. C. AND RAYCHAUDHURI, D. N. 1974. Two new species of 
aphids (Homoptera : Aphididae) from eastern India. Oriental Ins., 
S : 489-493. 

BASU, R. C. AND RAYCHAUDHURI, D. N. 1980. A study on the sexuales 
of aphids (Homoptera : Aphididae) in India. Rec. zool. Sur'IJ. India, 
Oec. Pap., 18 : 1-54. 

EASTOP, V. F. 1966. A taxonomic study of Australian Aphidoidea 
(Homoptera). Aust. J. Zool., 14 : 39~-592. 

HILLE RIS LAMBERS, D. 1949. Contributions to a monograph of the 
Aphididae of Europe IV. Temminckia, 8 : 182-323.' 

RAYCHAUDHURI, D. N., GHOSH, L. K. and DAS, S. K. 1980. Studies on 
the aphids (Homoptera: Aphididae) from north and northwe~t 
India I. Insecta matsum. new series 20 : 1-42. 

SINGH, T. K., RAYCHAUDHURI, D., RAHA, S. K. AND RAYCHAUDHURI, D. 
N. 1980. Hithrto unknown morphs of aphids (Homoptera : Aphi­
didae) from Manipur and Nagaland, North-East India. Entomon, 
5: 141-150. 



A REVIEW OF THE INDIAN SPECIES OF THE GENUS 
RETIOULITERMES HOLMGREN (ISOPTERA ; 

RHINOTERMITIDAE) : 

By 

O. B. CHHOTANI AND B. C. DAs 

Zoological Survey of India, Oalcutta 

(With 6 Text-figures and 3 Tables) 

INTRODUCTION 

The genus Reticulitermes in the Indian region is restricted to North­
eastern India and Bhutan. Only two species viz., assamensis Gardner 
and 8araswati Roonwal & Chhotani were so far reported. The species. 
G88amemis was treated as a synonym of chinensis by Snyder (1949) and 
Roonwal and Cbhotani (1962), but more recently Thakur (1977) and 
Roonwal and Chhot.ani (1977) have recognised assamensis as a distinct 
species. 

A number of surveys of this part of the country have been under­
taken by the Zoological Survey in the recent years and while going 
tbrougth the collections of the genus the authors have come across 
another two species, these are ch'inensis chinensis Snyder and a new 
species tirap'i. Thus, in all four species of the genus are now known 
f~o~ India. In this present contribution all, the species have been 
reviewed giving their descriptions, the distribution and the keys for 
identification. 

AbbretJiatioR8 used: coll., collected by; 1m., imago; S., soldier; 
W., worker; Z. S. I., Zoological Survey of India. 

IMAgo : 

II. SYSTBMATIC ACCOUNT 

(A). KEY TO THE SPECIES 

The imagos of the two spedes known are separated as follows :-

1 (i) Ocelli separated from eyes by long diameter of 
ocellus; pronotum yellow; tibia basally one 
fourth brownish, rest yellowish. 

i (1) Ocelli separated from eyes by less than short 

assamensis Gardner 

diameter of ocellus; pronotum dark brown; 
tibia yellowish. ." chtnenris ohinenris Snyder 

9 
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Soldt&r : 

1 (2) Smaller speoies. Head-length without man-
dibles 1.58 mm; head-width 1.00 mm. saraswati Roon wal & Chhotani 

2 (1) Larger species: Head-length without man-
dibles 1.75-2.32 mm ; head width 1.05-1.25 mm. 

S (4) Labrum with a sharply pointed tip; frontal 

protuberances absent or ill developed. 

4 (3) Labrum with a blunt tip; frontal protuberances 
well developed. 

5 (6) Head thinner and narrower; head-width 1.05-
1.12 mm (mean 1.07 mm), head-height 0.90-
0.95 mm (mean 0.93 mm). Pronotum narrow~r, 
(width 0.80-0.87 mm, mean 0.82 mm). 

6 (5) Head thicker and wider; head-width 1.07-1.32 
mm, {mean 1.17 mm), head-height 0.87-1.10 
mm (mean 1.01 mm). Pronotum wider (width 

0.77-0.92, mean 0.84 mm). 

(B) DESCRIPTION OF SPECIES 

chinensis chinensis Sn yder 

tirapt ap. n. 

a8samensi8 Gardner 

1. Reticulitermes assamensis Gardner 

(Text-fig. 1 ; Tables 1 & 2) 

1944. BeticuU,termes assamensis Gardner, Indian J. Ent., 6: 105-106. Type locality: 
Sadiya, Assam, India; 1977. Roon wal and Chhotani, Ent. Basil., 2 : 46-48 ; 
1977. Thakur, J. Bombay nat. Hist. Soc., 74 (1) : 191-195. 

1949. Beticulitermes chinensis Snyder, Smithson. misc. 0011n8., 112: 71 j 1958. 
Roonwal and Pant, Indian Forest Leaft. (Ent.). No. 121, pt. 9: 54 ; 1962. 
Roonwal and Chhotani. Proc. natn. Inst. Sci. India, (B) 28 (4) : 301-302 j 1962 •. 
l\Iathur and Thapa, Indian Forest Leafl. (Ent.), No. 167; 27 [Indian records 
only] .. 

Material: The following material from India and Bhutan was exa­
mined :-INDIA: Imagos, soldiers and workers, Shaitan Bridge. Kameng 
District,-Arunachal Pradesh, colI. A. N. T. Joseph, 23. iv. 1966 (1 vial) 
and Mawphlong, Meghalaya, colI. G. K. Srivastava, 18. v.1979 (1 vial). 
Soldiers and workers as follows ;-Meghalaya: Shillong, colI. A. P. 
Kapur, 21. xii. 1958 (1 vial) and 6. iv. 1959 (1 vial). Assam: Sadiya, 
14. xii. 1933 (Lectotype and Paralectotype). Arunachal Pradesh: 
Kameng District: Rupa, K. O. Jayaramakl'ishna colI., 2. v. 1961; 
Siggon village, K. O. Jayaramakrishna col!., 4. v. 1961. Subansiri 
District: Subansiri river Nacho, colI. J. JI. Julka, 28. xi. 1971; 
Didi Camp, Chukru, A. N. T. Joseph col!., 22. v. 1966; Pabin, J. M. 
Julka coll., 17. i. 1975. Siang District: Tappi Dulla, 12. x. 1966; 
Tashidoni, 24. x. 1966; ~ambong, 16 & 17. x. 1966~ all S. K. Pando,. 
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and Q.8. Arora colI. Silckim: A. G. K. Menon colI. as follows :­
Pechrek, 2. iv. 1959; Naga, 2. viii. 1959; Singhik, 6. viii. 1959. 
BHUTAN: Sampa-Kothoka, colI. W. Wittmer and O. Baroni-Urbani, 9. vi. 
1971. 
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T~t·1ig. 1. Beticuliter1nes assa-mensis Gardner. Soldier (Paralectotype). A, 
Head and pronotum, dotsal view; B, Head and pronotum, side view ; 
C, Postmentum, ventral view. 

DiBlribution: INOlA (Assam, Meghalaya, Arunachal Pradesh, Sikkim, 
West Bengal) and BHUTAN (Sampa-Kothoka). 

Remarks: The Imago (Roonwal & Chhotani, 1977) and Soldier 
(Thakur, 1977) of this species have been described in detail recently as 
luch their descriptions are not given here again. The figures and 
measurements are, however, given for comparison with the other 
species. The species is restricted to eastern India and Bhutan. 
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2. Reticulitermes chinensis chinensis Snyder 

(Text figs. 2 & 3 ; Tables 1 & 2) 

1923. Reticulitennes clzinensis Snyder, J. Wash. Acad. Sci., 13: 107-109. Type 
tI 

localit.y: Suifu, Szechuan Province, China; 1931. Light, Lignan Sci. J., 7 : 
583-584, 589-590; 1962. Roonwal & Chhotani, Proc. 'il,atn. Inst. Sci. India" 
(B) 28 (4) : 301-303 (Records from China only); 1962. l\IaLhur and Thapa, 
Indian Forest Leafl., No. 167: 27 (Records from China only); B. chinensis 

chinensis: 1968. Hsia and Fan, Acta ent. Sin., 14 (4) : 2. 

Material: Imagos, soldiers and workers as follows were examined :­
CHINA: Szechuan Provo : SUifu, 2 imagos and one soldier, paratypes. 
Soldiers and workers from: INDIA: Arunachal Pradesh: Kam'eng 
District: Kalaktang and Rupa, K. O. Jayaramakrishna coIL, 17. iii. and 
2. iv. 1961; Siggon village, S. Biswas colI., 27. viii. 1961. Assam: 
Shantipur, S. K. Tandon colI., 2. iii. 1969. 

Description: There has been some confusion in respect of the 
species assamensis Gardner and chinensis Snyder. The former species 
was till recently regarded as a synonym of the latter until Roonwal & 
Chhotani (1977) and Thakur (1977) treated them as two distinct species. 
The imago and soldier of assamensis have been described in details 
(Roonwal and Chhotani, 1977 ; Thakur,_ 1977) while those of chinensis 
chinensis need redescription. As such they are being described here 
in some detail. 

1. 

2. 
S. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 
11. 

12. 

13. 

14. 
15. 

TABLE 1, ~ieasurements (mm.) of imagos of Beticulitermes assamensis Gardner 
and R. chinensis chinensis Snyder. L, length; W, width. 

chinensis 

Body parts assa1nensis chinensis 
(range 3 exe) (range 2 eu) 

Total body-length -without wings c 5.30-6AO 4.50-5.20 

Head-length to tip of labrum 1.43-1.50 1.23 

Head-length to base of mandibles 1.10-1.17 0.97-1.00 

l\iax. head-width with eyes 1.10 1.05 
~iax. head-height 0.62-0.70 0.53-0.55 

Occipi to-fon tanelle distance 0.50-0.55 0.45 

Postc1ypeus L x W 0.17 x 0.50 0.10 X 0.50 
Labrum L X W 0.33 X 0.40 0.33-0.35 X 0.40 
1\iax. diameter of eyes 0.23-0.27 0.22-0.23 
Eye-lateral margin distance 0.18-0.20 0.15 
l\iax. dialneter of ocelli 0.07-0.10 0.08-0.10 
l\iin. eye-ocellus distance 0.0,-0.075 0.05-0.055 
Pronotum L x W 0.60-0.67 x 0.55-0.58 X 

0.90 0.81-0.87 
Length of ~orewing scale 0.62-0.69 0.75-0.80 
Length of hind wing scale 0.55-0.58 0.45-0.50 
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IMAGO (Text-fig. 2 ; Table 1) : 

Only two paratype imagos were available for study and the following' 
description and measurements are given from these specimens. The 
colour of the specimens seems to have run somewhat, since they appear 
to be paler than what is mentioned in the original description. The 
. colouration, etc. of the various parts as mentioned by Snyder (1923) 
are given within parentheses. 

Head dark brown (dark castaneous brown (dark finished mahogany» ; 
postclypeus, coxae, meso- and metathorax yellowish brown; antennae 
pale brown (grey-brown); pronotum brown slightly paler than head 
(about same color as head) ; femora yellowish brown (greyish brown); 
tibiae and tarsi yellowish; abdominal tergites pale brown (slightly 
lighter colored (tnore grey) than head); wings pale brownish. Head 
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Text-fig. 2. Bsticulit"tn8S chinensis chinensis Snyder. Imago (Paratype). A; 
Head and pronotum, dorsal view; B, Head and pronotum, side view. 
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and body fairly densely hairy with light yt.~llowish hairs. Total body­
length without wings c 4.5-5.2 mm. 

Head oval, head-capsule subsquarish, slightly narrowed posteriorly, 
length to base of mandibles subequal to width with eyes; epicranial 
suture faint. Fontanelle minute, slightly raised. Eyes small, broadly 
oval, slightly buldging, anteriorly straighter; from lower margin of 
head separated by nearly 2/3rds of their long diameter. Ocelli small, 
subcircular; separated from the eyes by little less than short diameter, 
and by their diameter from antennae. Antennae broken, maximum of 
ten segments (17-18 segments) present in one of the specimens; segment 
I long, cylindrical; 2 shorter than 1, cylindrical; 3 shortest, ring-like; 
4 onwards gradually increasing in length. Labrum broad, tongue-shaped, 
yellowish brown; wider than long; with a few hai(s anteriorly and 
medially on body. Postclypeus weakly swollen, length less than half 
of width, hairy. Anteclypeus flat, apilose, hyaline. Pronotum flat, 
subrectangular, narrower than head-width with eyes; anterior margin 
incurved and with a weak median notch ; posterior margin with a faint, 
median incurving. Legs elongate, hairy, fairly stout; apical tibial spurs 
3 : 2 : 2 ; tarsi 4-segmented. Wings broken in the specimens examined, 
a few fragments available; membrane with minute granular spots. 
Abdomen elongate; cerci 2-segmented; styli present in male, single­
jointed. 

SOLDIER (Text-fig. 3 ; Table 2) : 

Head-capsule straw yellow to yellOWish brown; mandibles reddish 
brown ; antennae, labrum, abdomen and legs yellowish white. Head­
capsule sparsely and thorax and abdomen moderately, hairy. Total 
body-length c 5.90-7.10 mm. 

Head-capsule subrectangular, longer than wide, about 1.75 times 
as long as wide; sides subparallel; postero-Iateral corners rounded; 
frontal protuberance very ill developed or absent. Fontanelle minute, 
circular. Antennae 16 to 18 segmented, pilose; in 18-segmented 
antennae segment 4 smallest, segment 3 sub equal to 5; in 16 and 
17-segmented antennae segment 3 smallest, ring-like; segment 4 
subequal to 2 ; rest of the segments progressively increasing in length, 
the last segment ovate. Clypeus trapezoidal; anteclypeus narrow, 
hyaline, apilose; postclypeus wider and pilose. Labrum oval, longer 
than broad, usually broadest near the base; sides convex with hyaline 
margin and converging into thin and sharply pointed tip having 
2 long bristles. In the paratype soldier tip of .la brum not sharply 
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pointed, probably broken; according to Snyder (1923) it is pointed 
at apex. Mandibles short and stout, with weakly incurved apices; left 
mandible with 3-4 crenulations and a basal projection on inner margin ; 
right mandible with smooth inner margin, basally with a minute tooth-
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Text-fig. 8. Reticuliter1nes chinensis chinensis Snyder. Soldier: drawings A-B 
from a para typE', 0, D and E from a specimen from Arunachal 
Pradesh, India. A, Head, in dorsal view j B, Head, in side view; 0, 
labrum, in dorsal view, showing pointed tip; D, Postmentum., in 
ventral view; E, Pronotum, in dorsal view. 

like projection. Postmentum club-shaped, more than three times as 
wide at widest point as at waist; anterior margin substraight. Pronotum 
flat, narrower than head; widest anteriorly; anterior margin with a 
deep, median notch; posterior margin weakly notched medially_ 
Mesonotum narrower than pronotum. Metanotum slightl Y wider 
than pronotum. Legs long, slender, pilose; tibial spurs 3: 2 : 2 ; 
tarsi 4-segmented. Abdomen elongate, moderately hairy; cerci 2-seg­
mented ; styli one-segmented. 
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TABLE 2. l\leasurements (mm.), etc. of soldiers of BeticuZitermes assamen&is 
Ga.rdner, R. chinensis chinensis Snyder and. R. saraswati Boon warl & 
Chhotani. H, height; L, length; W, Width. 

chinensis 
Body parts assa1nensis chinensis sara swat .. 

(20 exs) (20 eu) (Holotype) 

(a,J l\Ieasurements 

1. Total body-length with mandibles c 5.80-6.50 5.90-7.10 4.0 
2. Head-length with mandibles 2.60-3.47 2.65-8.49 2.80 
3. Head-length to mandible-base 1.75-2.32 I.S3-2.27 1.58 
4. I\lax. :gead-width 1.0S-1.30 1.08-1.82 1.00 
5. I\lax. head-height 0.S7-1.10 0.98-1.14 0.80 
6. Labrum (median L X W) 0.30-0.45 0.35-0.47 0.30 X 

X 0.27-O.8S x 0.32-0.42 0.27 
7. Length of mandibles 0.95-1.15 0.95-1.22 0.86 
8. Occipito-fontanelle distance 1.22-1.65 1.28-1.60 1.03 
9. I\ledian length of postmen tum 1.CO-l.52 1.30-1.50 1.08 

10. l\lax. width of postmen tum 0.42-0.52 0.43-0.52 0.40 
11. Width of posLmentum at waist 0.12-0.17 0.12-0.15 0.12 
12. Prollotum (L X W) 0.42-0.62 X 0.50-0.55 X 0.40 X 

0.77-0.97 0.82-0.95 0.67 
(b) Indexes 

1. Read Index-I(W JL to mandible-base) 0.50-0.64 0.55-0.59 0.65 
2. Head Index II (H/L to mandible-base) 0.47-0.50 0.40-0.50 0.52 
3. Head Index III (H/W of head) 0.84-0.93 0.SI-0.89 0.80 
4. l\landible-head Index (Left 

mandible-lengthJHead-length) 0.4S-0.60 0.51-0.55 0.56 

5. Postmelltum Index (W at waist/Max.W) 0.24-0.35 0.24-0.30 0.30 

WORKER: 

Head-capsule pale yellow; antennae, legs and abdomen paler than 
head-capsule. Body less hairy than in R. assamensis. Total body .. 
length c 3. 50-4.00 mm. 

Head subsquarish (length to base of mandibles 1.05-1.07; max. 
width 1.17-1.22 mm), lateral and posterior margins rounded. Fontanelle 
indistinct. Antennae 1S-segmented, segment 2 longer than 3, 4 shortest. 
Anteclypeus flat~ apilose. Postclypeus slightly swollen, pilose, length 
less than half its width (length 0.12-0.15 ; width 0.45-0.50 mm). Labrum 
subsquarish, slightly wider than long, anterior margin convex. Mandibles 
typically Reticulitermes-type, each with an apical and three marginal 
teeth. Pronotum flat (max. length 0.42-0.50 ; max. width 0.77-0.85 mm) ; 
with a prominent, median notch at anterior margin. Mesonotum narrower 
and metanotum wider than pronotu~. Legs and abdoIl\en as in 
soldier. '. 
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Di,'ribution: It is a widely distributed species in China and is 
recorded from a number of provinces (for details vide Hsia and Fan, 
1968). From the Indian region it is reported here from Arunachal 
Pradesh (Kameng District) and Assam (Shantipur). 

Remark,: The imago of R. ckinensis chinensis is separated from 
that of R. a8samen8is for its darker pronotum, colour of tibiae and 
ocelli closer to eyes. The soldier of chinensis chinensis is separated 
from those of other closely allied species i. e., assam ens is and tirapi 
ap. n. for its sharply pointed tip of labrum and weaker frontal 
protuberances. The paratype soldier before us has weak frontal 
protuberances but its labrum is not as sharply pointed as in the other 
specimens. According to Hsia and Fan (1968) the soldier of ckinensis 
clainen.fls has low or slightly raised frontal protubrances and narrow 
and sharply pointed labrum; our specimens correspond to the descri­
ption and figures given by them as far as these characters are concerned. 
In the original description Snyder (1923) mentions labrum to be 
CC~inted at apex", very probably the tip of the labrum in the paratype 
soldier is damaged. 
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Text-fig. 4. Ret1culiterflles saras-wati Roonwal & Ohhotani. Soldier (Holotype). A, 
Head and thorax

lI 
dorsal view; B, Head and thorax lI side view; 0, 

Antenna; D1 Postmentum, ventral view. After Roonwal & Chhotani? 

1962. 
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3. Reticulitermes saraswati Roonwal & Chhotani 

(Text-fig. 4 ; Table 2) 

1962. Reticulite1'mes sa'raswati Roonwal and Chhotani, Proc. natn. I'fIst. Sci. India, 
(B) 28 (4): 289, 295, 303-306, 393, 397. 

Material examined: Holotype S. and paratype (Morphotype and 
paramorphotype) W., Shillong (Meghalaya, India), colI. A. p. Kapur, 

20. xii. 1958. 

Distribution: INDIA: Meghalaya: Shillong. 

Remarks: Since this species has been described in detail by 
Roonwal & Chhotani (1962), it is not redescribed here. The soldier 
of this species is the smallest of all the known species from India. 
Measurements (Table 2) and figures of soldier (Text-fig. 4) are, however, 
given here for comparison with other species. 

4. Reticulitermes tirapi sp. n. 

(Text-fig. 5 ; Table 3) 

M aierial: A vial with S. and W., Nampong, Tirap district, 
Arunachal Pradesh, colI. O. B. Srivastava, 2. ii. 62. 

Description: IMAGO; Unknown. 

SOLDIER (Text-fig. 5 ; Table 3) : 

~ead-capsule pale yellow, paler in frontal region; mandibles dark 
brown, slightly paler basally; antennae, labrum, thorax, abdomen and 
legs yellowish white. Head-capsule sparsely and thorax and abdomen 
rather densely, hairy. Total body-length 6.30-6.80 mm. 

Head-capsule subrectangular, much longer than broad (index Width! 
Length 0.54-0.58) ; sides subparallel, slightly narrowed posteriorly; post­
ero-Iateral corners rounded, posterior margin weakly convex; frontal 
region swollen and steeply sloping in front. Fontanelle minute, placed at 
base of swollen part of frons. Antennae with 15-16 segments, pilose; 
in IS-segmented antenna segment 3 longer than 4 ; latter as long as 5 ; 
6 onwards progressively increasing in length; in 16 ... segmented-one 
3 shortest, 4 onwards gradually increasing in length; last ovate. 
Postclypeus subtrapezoidal, pale yellow; anteclypeus whitish, subrect­
angular, narrower than postclypeus. Labrum oval, narrower anteriorly; 
slightly longer than broad and broadest near base; tip blunt and with 
two long hairs. Mandibles stout, weakly incurved anteriorly, length 
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half to slightly more than half of head length; inner margin of left with 
3 crenulations and a basal projection; right mandible with straight 
lnDer margin except for a small tooth-like projection near base. Post-
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'lext-fig. 5. Beticuliter7nes tira,j>i SPt D. Soldier (Para.type). A, H~d and prOllQtum, 
dorsal view; B, Head and pronotum, side view; 0, Antenna; D, 
Postmentum, ventral view. 

mentum club-shaped; at widest point more than twice as wide as at waist. 
Pronotum flat, narrower than head, widest anteriorly, antero- and postero­
lateral corners rounded; anterior margin with a distinct median notch; 
posterior margin faintly incurved medially. M.esonotum narrower than 
pronotum, substraight at posterior margin. Metanotum as wide as 
pronotum, substraight posteriorly. Legs long, slender and pilose; 
tibial spurs 3: 2 : 2; tarsi 4-segmented. Abdomen elongate, hairy ; 
cerci 2·segmented ; styli finger-like, single-jointed. 
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TABLE 3. l\ieasurements (mm.) etc. of soldiers of Reticuliter'mes twapi Bp. n. 
H, height; L, length; W, Width. 

Eody parts Range (16 exs) Holotype 

(a) ~ieasureDUents 

1. Total body-length with mandibles 6.80-6.80 6.50 
2. Head-len gth with mandibles 2.80-3.08 2.80 
3. Head-length to mandible-base 1.87-2.03 1.90 
4. !\iax. head-width 1.05-1.10 1.075 
5. l\Iax. head-height 0.90-0.95 0.91 

6. Labrum (median L X W) 0.87-0.45 x 0.45 x 
"-

0.30-0.35 0.33 
7. Length of mandibles 1.00-1.05 1.03 
8. Oeci pito-fon tanene distance 1.30-1.42 1.33 
9. l\Iedian length of postmentum 1.30-1.43 1.40 

10. l\iax. width of postmentum 0.45-0.50 0.45 

11. Width of postmen tum at waist 0.12-0.15· 0.12 

12. Pronotum (L X W) 0.45-0.55 x 0.50 x 
0.80-0.87 0.85 

(b) Indexes 

1. Head Index I (W/L to mandible-base) 0.54-0.58 0.56 

2. Head Index II (H/L to mandible-base) 0.45-0.50 0.47 

3. Head. Index III (H/W of head) 0.83-0.88 0.85 

4. l\landible-head I~dex (Left mandible-
length/Il ead -length) 0.51-0.54 0.54 

5. Postmentum Index (W at waist/!\Ia.x. W) 0.24-0.31 0.26 

WORKER: 

Head-capsule pale yellow; antennae, labrum, abdomen, and legs 
yellowish white. Head moderately and thorax and abdomen densely 
hairy. Total body-length 3.70-4.20 mm. 

Head subsquarish (length to base of mandibles 0.87-1.00 ; max. width 
1.00-1.10)., Fontanelle i~distinct. ·Antennae 16-segmented; segment 
2 longer than 3 ; 4 shortest. Postclypeus slightly swollen, pilose; length 
less than half of its width (length 0.12 ; width 0.37 mm), medially divided 
into two halves; anteclypeus apilose, flat, whitish. Labrum broad, 
tongue-shaped, longer than wide. Mandibles t'Ypically Reticuliterme8-
type ; each wit4 an apical and tllree marginal teeth. Pronotum flat (max. 
length 0.30-0.37 ; max. width 0.55-0.65 mm), broadest at the anterior 
margin; anterior ,margin with a weak median notch and posterior-one 
faintly emarginate medially. Abdomen and legs as in soldier. 

Type specimens: Holotype soldier (Z. S. I. Reg. No. 2575/H11), mor" 
photype worker (Z. S. I. Reg. No. 2577/H11) and paratype soldiers and 
paramorphotype workers (Z. S. I. No. 2576/H11), in National Zoological 
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Collection, Zoological Survey of India. One paratype soldier and two 
paramorphotype workers each in Forest Research Institute, Dehra Dun 
(U. P., India) and American Museum of Natural History, New York 
(U. S. A.). 

'l'ype locality ana distribution: INDIA: Arunachal Pradesh: Nam­
pong (Tirap District) ; known only from the type locality. 

Oomparison: The soldier of tirapi sp. n. can be separated from 
that of ckinen8;'s chinenais for having blunt tip of labrum and prominent 
frontal protuberances, and is generally larger than that of saraswati 
Roonwal & Chhotani in size. It is closest to that of aS8amensis. Gardner 
but can be separated for its narrower and slenderer head and thorax 
(head-width 1.05-1.12 vs. 1.07-1.12, mean value 1.07 vs. 1.17 mm; 
head-height 0.90-0.95 vs. 0.87-1.10 mm, mean value 0.93 vs. 1.01 mm) 
and narrower pronotum (width 0.80·0.87 vs. 0.77-0.92, mean value 
0.80 vs. 0.84 mm). 

III. DISTRIBUTION OF ORIENTAL RETICULITERMES 

The Holarctic genus Reticulite1'mes is mainly reported from the 
Palaearctic and Nearctic zoogeographical regions. Some of the species, 
however, extend into the adjoining parts of the Oriental region and 
some are endemic in this zoogeographical region. 

In all 27 living species and subspecies of the genus are so far known 
from the world, of which eleven are from the Oriental region, thirteen 
from the Palearctic region (Europe and Asia) and six from the Nearctic 
'region (North America). Six species are common between the Palae-
arctic and Oriental zoogeographical regions. 

The Oriental species ate known from North-East India, Bhutan 
Southern China, Formosa and Indo-China. The Indian species (Text­
fig. 6) assamensis Gardner, saraswati Roonwal & Chhotani and tirapi 
Chhotani & Das are endemic to the Indian subregion; a8samensis 
having been reported from India (Sikkim, Assam, Meghalaya and 
Arunachal Pradesh) and Bhutan; saraswati from Meghalaya, India; 
and tirapi from Arunachal Pradesh, India. The species chinensis chinen­
&is Snyder, reported here from Assam and Arunachal Pradesh in India, 
is mainly a Chinese species recorded from southern Oriental and Palae-. 
arctic parts of China. The species affinis Hsia & Fan, grandis Hsia & 
Fan, chinensis leptomandibulariB Hsia & Fan and fu1ciensis Light are 
known from the southern Oriental and Palaearctic China and f1a'IJiceplJ 
(Oshima) from the Oriental Formosa and Oriental and Palaearctic 
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China. The species megadalenae Silvestri is reported only from the 
temperate altitudes of Indo-China and longicephalus Tsai & Chen from 
:Fukien in southern China. 
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Text-fig. 6. i\Iap showing distribution of the species of th~ genus Reticulitermes 

Holmgren in ea,stern India . 

. SUMMARY 

The genus Reticuliter'ines, in the Indian subregion, is known by four 
species which are restricted to North-eastern states of India and Bhutan. 
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Two species viz., aS8amensis Gardner and saraswati Roonwal & 
Chhotani were so far recorded from this subregion ; the species chinensis 

.'utaBis Snyder is reported here from India from Arunachal Pradesh 
and Assam states and a species new to science is described from Tirap 
District of Arunachal Pradesh. 

Keys for the identification of the known imagos of two species and 
the soldiers of the four species are given. The species chinensis chinensis 
is redescribed and the new species tirapi is described in detail while 
t.llsamBnsia and saraswati are not described as the detailed descriptions 
of these species have been published recently. Figures and measure­
ments of all the species are given. The distribution of the species of 
the genus in the Oriental Region is discussed. 
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NBMATODES FROM WEST BENGAL (INDIA) VIII. 

QUALITATIVE AND QUANTITATIVE STUDIES OF PLANT AND 
SOIL INHABITING NEMATODES ASSOCIATED WITH PADDY 

CROP IN BURDW AN DISTRICT 

By 

QAlSBR H. BARRI, AMALBNDU JANA, NASBEM AHMAD AND P. K. DAS 

ZoologicaZ Survey of India, Oalc'Utta 700 016 

(With 1 Text-figure) 

INTRODUCTION 

This is the eighth paper of the series on "Nematodes from West 
Bengal (India)" which deals with the qualitative and quantitative studies 
of plant and soil inhabiting nematodes associated with paddy crop in 
Burdwan district of West Bengal. The present study was undertaken 
as a part of All India Co-ordinated Research Project on Nematode 
Pests of Crops and their Control, jOintly sponsored by I. C. A. R. and 
D. S. T. during 1977-79. Since this type of studies provide useful 
informations regarding relative abundance and degree of dominance of 
different phytophagous nematodes, an intensive survey was therefore 
made during the month of December, 1977 at Memari, Jamalpur and 
Bursul Blocks of Burdwan district which is one of the major rice 
growing districts of West Bengal. 

Despite an attempt to study the effect of soil texture on the 
occurrence and the dominance of different parasitic nematodes, their 
relationship could not be established in the present study. The results 
are being provided in the separate. tables for each Block so that they 
may be helpful in future studies. 

MATERIAL AND METHODS 
. , 

The Head Quarter of each developmental block was made as centre 
and the survey was made in its North, South, West and East directions. 
In each direction, a village was selected and made centre. An attempt 
was made, subject to the availability of paddy crop, to take about 4 
soU samples from each direction up to 2 Km from village centre. Several 
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informations regarding management practices etc. were collected from 
the farmers to correlate these data in future studies. 

For the quantitative study, the bulk of a sample was thoroughly 
mixed with hand and 100 gm of soil was taken separately for processing. 
This 100 gm soil was processed for the isolation of nematodes through 
the modified Baermann funnel technique. After 24 hours the counting 
was made thrice in a counting dish and the mean values were obtained. 
Only the commonly found nematodes were identified up to genera and 
counted separately under the stereoscopic microscope. The remaining 
nematodes were counted under the following groups; other tylenchids, 
other dorylaimids and saprophagous, 
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DETAILS OF SURVEY 

1. BLOCK: MEMARI 

VUJace Adjoinig Soil samples collected from Total No. of 
OID- localities different Soil texture samples collected 

Sandy- C18yey- Clayey Looln 
loam loam 

(a) Balut (I) Balut 7 7 
(ii) Garaghata. 2 2 
(iii) Kanaidanga 1 1 
(iv) Palla 1 1 
(v) Navagram 1 1 

(vi) Dolui Bazar 1 1 
(vii) Rasulpnr Stn. 1 1 

(b) Saldah (i) Saldah 5 7 12 

(ii) Mahes danga 1 1 
Oamp. 

Co) Badhakantapur 

(i) Radhakan tapur 2 5 7 
(ii) Diamagra 1 1 
(iii) Balidanga 2 2 
(iv) Kamalpur 2 " -2 

(v) Munshidanga, 1 1 

(d) Sbyamnagar 

(i) Sbyamnagar 3 8 
(ii) Kantapur 1 1 

_ (iii) Kantanagar 1 1 
(iv) Ohotkh~nda-- 1 1 - --- -2 
(v) Maghlampur 1 1 - 2 

i. BIDOK : J AMALPUR 

<a) Abujbati 
(i) Abujhati 1 4: 3 - S 

(ii) Seromani - -1 ~ S 

(iii) Amra. 2 2 

(b) Autpara 

(i) Autpara 4: 4: 1 9 
(ii) Bartika 2 2 

(iii) Dakshnpara 2 2 

(iv) Amtara -1 1 

(0) Manirambati 

(i) Manirambati 1 1 2 

(ii) Bas&ntabati 1 1 

(iii) Madhavpur 1 1 ~ 



334 Records of tlte ZoologicaZ Survey oJ India 

Village Adjoining Soil samples collected from Total No. of 

Centre localities different Soil texture samples collected 
Sandy- 01ayey- Clayey Loam 

loam loam 

(d) Ohoubaria 

{i} l\lasagram 2 2 4 

(ii) Ohoubaria. 1 1 2 4 

(iii) Saranpur 2 2 

Bartala 
(iv) MearBan 1 1 

(v) Panchm 8 3 

3. BLOOK :_BURSUL 

(a) Majberpara 

(i) Majberpara, 1 2 2 5 
(ii) Sonakur 2 2 

(iii) Krishnapur 1 1 

(b) Byan 

(1) Ryan 7 1 8 
(ii) Nari 1 1 

(c) Pamra 

(i) Pamra, 8 2 10 
(ii) Nandur 1 1 

A. Qualitative Study : 

the samples upon analysis yielded 18 parasitic species belonging to 
13 genera, 9 families of the order Tylenchida and Dorylaimida. Besides, 
18 soil inhabiting species have also been identified. The following is 
the li~t of parasitic nematode species arranged acc~rding to their 
systematic position. 

Order TYLENCHIDA Thome, 1949 

Superfamily TY1ENCHOIDEA (Orley, 1880) Chitwood & ·Chitwoodl 

1937. 

Family TYLENCHIDAE Orley, 1880 

Genus Tylenchus Bastian, 1865 

T. aavainei Bastian, 1865 

T. flUformis Butschili, 1873-

Genus Ditylenchus Filipjev, 1936 

D. mirU8 Siddiqi, 1963 



IAtJ.RI " til. : N ematodea frorn W' eat Bengal 

PamU, TYLl!NCHORHYNCHIDAE (Elieva, 1964) Golden, 1971. 

Genus Tylenchorhynchus Cobb, 1913 

T. maahhoodi Siddiqi & Basir, 1959 

Family HOPLOLAIMIDA'B (Filipjev, 1934) Wieser, 1953 

Genus Hoplolaimus Daday, 1905 

H. indicus Sher, 1963 

H. columbus Sher, 1963 

Genus Helicotylenchus Steiner, 1945 

H. crenacauda Sher, 1966 

H. retusU8 Siddiqi & Brown, 1964 

Family PRATYLBNCHIDAB (Thorne, 1949) Siddiqi, 1963 

Genus Hirschmanniella Luc & Goodey, 1963 

H. oryzae (Soltwedel, 1889) Luc & Goodey, 1963 

H. gracilis (De Man, 1880) Luc & Goodey, 1963 

335 

Superfamily HBTERODBROIDEA (Filipjev, 1934) Golden, 1971. 

Family NACOBBIDAE (Chitwood & Chitwood, 1950) Golden, 1971. 

Genus Rotylenchulus Linford & Oliveira, 1940 

R. reniformis Linford & Oliveira, 1940 

Superfamily CRICONEMATOIDEA (Taylor, 1936) Geraert, 1966 

Family CRICONEMATIDAB (Taylor, 1936) Thorne, 1949 

Genus Macroposthonia de Man, 1880 

M. onoensis (Luc, 1959) De Grisse & Loof, 1965 

M. ornata (Raski, 1958) De Grisse & Loof, 1965 

Genus Hemicriconemoides Chitwood & Birchfield, 1957 

H. cocophillus (Loos, 1949) C~itwood & Birchfield, 1957 

Family ~ARATYLENCHIDAE (Thorne, 1949) Raski, 1962 

Genus Paratylencbus Micoletzky, 1922 

p. dianthus Jenkins & Taylor, 1956 

Genus GracUacus Raski, 1962 

G. janai* Baqri, 1979 
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Superfamily APHELENCHOIDEA (Fusch, 1937) Thorne, 1949 

Family APHELENCHlDAE (Pusch, 1937) Steiner, 1949 

Genus ApbeJeocbus Bastian, 1865 

A. avenae Bastian, 1865 

Order DORYLAIMIDA (De Man, 1876) Pearse, 1942 

Superfamily DORYLAIMOIDEA (de Man, 1876) Thorne, 1934 

Family LONGlDORIDAE (Thorne, 1935) Meyl, 1961 

Genus ParaJongidoros Siddiqi et al., 1963 

p. citri (Siddiqi, 1959) Siddiqi et al., 1963 

Apart from these parasitic nematode species, the following soil 
inhabiting nematode species belonging to the order Dorylaimida have 
also been iden tined : 

1. Ischiodorylaimu8 n. sp. 

2. Thornenema mauritianum (Williams, 1959) Baqri & lairajpuri 
1967 

3. Sicaguttur 8artum Siddiqi, 1971 

4. Medalinema coomansi* Baqri & lana, 1980 

5. Jairajpuria 8kami~i* Baqri & jana, 1980 
6. Aporcelaimellus heyn8i Baqri & lairajpuri, 1968 

7. Aporcelaimellus tropicus* lana & Baqri, 1981 

8. A. cooman8i Baqri & Khera~ 1975 

9 .. Tylencholaimus paki8tanensis Timm, 1964 

10. Proleptonchus clarus Timm, 1964 

11. Dorylaimoides elaboratu8 Siddiqi, 1965_ 

12. Dorylaimoides parvu8 Th~rne & Swanger, 1936 

13. ". D. __ ar~~icaudatus. Baqri &.. }airajpuri, 1969 

14. Morasia bengalensi6* lana & Baqri, 1982 

15. Dorylaimellus discocephalus Siddiqi, 1964 

16. Dorylaimellus indicus Siddiqi, 1964 

17. Dorylaimellus deviatus Baqri & lairajpuri, 1968 

18. Neoactinolaimus thornei Chaturvedi & Khera, 1979 

The species marked with asterisk in the list have been reported 
earlier as new (Baqri, 1979 ; Baqri and lana, 1980 ; Jana & Baqri, 1980 ; 
Baqri & lana, 1981; and lana & Baqri, 1982.). The male specimens 
of Sicaguttur sartum, Siddiqi 1971 have been reported for the first 
time. 
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B. Quantitative Study of Nematodes 

1. BIDOJt: MEMABI 

SoU IalDp1. 8zami1led : 'i 

Nematodes 

~",It&C,"" 
TtllIftChorhynohu8 
BeUcotlll8nchus 
BirlCMnt.&nftwlltJ 
MClDrolosthomtJ 
O~er Tylenchida 
Other Doryla imide 
Saprophagous 

ll7 

Per 100 gm of soil 

20-510 
20-700 
10-580 
10-860 
10- 80 
20-S70 
S0-680 
40-870 

Nematodes found from different types of soil in the Block l\1:emari (per 100 gm of soil) 

Nematodes Sandy-loam 
Minimum Maximum 

Di'y'mchw 20 
T,,'mchorhllnchU8 20 
Belicotylmchtll 10 
BirlChmtJnmelltJ 80 
MGCt'O,P08thonia 10 
O~er Tylenchids 20 
Other Dory laimids SO 
Saprophagous 80 

i. BLOOK: JAMALPUR 

Boil samples examined: 46 

Nematodes 

DityZtmchus 
Ttlleftchor1l.ynchu8 
Hoplolaimus 
Belicotlllsnchu8 
Birschmtin"ieUa 
MIJoroJ»OSthcmtti 
&c,ZetlChulus 
O~er Tylenchids 
OUler Dorylaimids 
Sapzopbagous 

410 
800 
280 
220 
80 

180 
560 
860 

Olayey-loam 
l\1:inimum l\laximuDQ 

80 510 
10 200 
10 580 
10 280 
10 
10 870 

.40 680 
60 870 

Olayey 
l\1:inimum Maximum 

20 290 
20 700 
20 60 
20 860 

40 S80 
40 210 

Per 100 gm of soil 

20-2270 
10- 610 
10 
20- 240 
10- 290 
10- 40 
50- 100 
SO- 180 
20-1200 
SO- 400 
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Nematodes found from different types of soil in the Block Jalnalpur (per 100 gm of soil) 

Nematodes Sandy-loam Clayey-loam Clayey Loam 
1\Iini- ~{axi- ~Iini- 1\faxi- 1\Iini- 1\faxi- l\lini- l\faxi-
mum mum mum mum luum mum mum mum 

Ditylenchu8 20 2270 40 2050 80 1190 100 
Tylenchorhynchus 10 610 10 100 20 110 70 

Hoplolaimus 10 10 
Helicotylenchus 20 240 10 40 40 70 

Hi'l'schmanniella 10 230 30 280 30 290 110 210 
Macroposthonia 10 40 
Rotylench/u,lus 50 100 
Other Tylenchids 40 110 30 40 130 
Other Dory laimids 50 1200 110 410 20 700 160 270 
Saprophagous 80 400 80 310 60 260 120 300 

3. BLOCK: BURSUL (BURD'V AN SADAR) 

Soil samples examined. : 29 

Nematodes Per 100 gm of soil 

Ditylenchus 10-470 
TyZenchorhynchus 20-290 

Hoplolaimus 15-130 

Hel icotyl enchus 20-240 

Hirschmanniella 15-410 
Macroposthonia 50 

Paralongidorus 10 

Other Tylenchids 10- 80 
Other Dorylaimids 40-610 

Saprophagous 20-230 

Nematodes found from different types of soil in Block Bursul (per 100 gm of soil) 

Nematodes Sandy-loam Clayey-loam Clayey Loam 
~lini- ~laxi .. ~Iini- l\laxi- ~lini- l\laxi- l\{ini - l\laxi .. 
mum mum mum mum mum mum mum mum 

DUylenchus 10 180 20 330 470 50 190 

Tylenchorhynchus 20 160 30 100 220 290 

Hoplolai1nus 15 130 

Hel icotylench us 240 20 40 110 50 110 

Hirschmanniella 50 410 20 325 130 15 250 

Macroposthonia 50 

Paralongidorus 10 
Other Tylenchids 20 40 30 80 10 20 

Other Dorylaimids 40 380 50 610 140 150 320 

Saprophagous 20 180 40 230 90 30 120 

Among the plant parasitic nematodes, species of Hirschmanniella 
Luc & Goodey, 1963 were most' abundant and present nearly in all 
the samples. Hirschmanniella gracilis (de Man, 1880) Luc & Goodey, 
1963 was found dominating over other parasitic species in 46% samples. 
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The occurrence of Ditylenckus spp., Tylenchorkynckus maskhoodi Siddiqi 
&. Basir, 1959 and Helicolylenckue crenacauda Sher, 1966 has been noted 
in 81%, 76% and 56% samples respectively. The Ditylenchus spp. were 
dominating in 36% samples. Tylenckorhynckus mashhoodi and 11 elico­
"lemAus crenacau,],a were generally present in small numbers. but 
dominating in 13% and 16% samples respectively. The .species. of the 
genus Boplolaimus Daday, 1905 has been recorded in 13% samples. 
The species of Macropoathon·ia de Man, 1880 and Hemicricone~oides 
Chitwood & Birchfield. 1957 were quite numerous in '10% samples 
(Text-fig. 1). The other parasitic species are less abundant. 

The effect of soil texture on the relative abundance ap.d:. degree of 
dominance of different parasitic nematode species remained inconclusive 
at this stage, but more intensive surveys in future would be 'certainly 
helpful in this regard. 

SUMMARY 

During the month of December, 1977 an intensive survey was made 
to study the relative abundance and degree of dominance of plant 
parasitic nematodes associated with paddy crop at Memari, Jamalpur 
and Bursul Blocks of Burdwan district in West Bengal. Upon analysis, 
18 parasitic nematode species belonging to 14 genera and ~ families 
are being identified. In addition to these parasitic nematode species, 
18 soil inhabiting nematode species have also been found. The list 
of species also includes the names of the following species and genera 
which have been found new to science in this collection: Gracilacu8 
janai Baqri, 1979; Ischiodorylaimus n. sp., Medalinema coomansi Baqri 
&. jana, 1980 ; Jairajpuria shamimi Baqri & lana, 1980; Aporcelaimellu8 
'ropicus Jana & Baqri, 1981 and Morasia bengalensis lana & Baqri, 1982. 
The male specimens of Sicaquttur sartum Siddiqi, 1971 have been found 
for the first time. The present study also reveals that among the plant 
parasitic nematodes, Hirschmannt:ella gracilis (de Man, 1880) Luc & 
Goodey, 1963 is the most abundant species and dominates in 46% 
samples in the area surveyed. 
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ON THE LOCATIONS OF THE OESOPHAGEAL GLAND 
NUCLEI IN THE ORDER MONONCHIDA (NEMATODA) 

By 

QAlSER H. BAQlU 

Zoological Survey oj India, Oalcutta 

AND 

SAMER Z. BARR! 

Department 01 Zoology, Aligark MU8lim Univer8ity, Aligark 

INTRODUCTION 

Loof & Coomans (1968, 70) were the first to give an exhaustive and 
systematic account of oesophageal glands and their orifices in many 
species of different genera and families of the suborder Dorylaimina. 
Their study also included five species of mononchs because they were 
considered under Dorylaimina. Since then Loof & ]airajpuri (1968), 
Baqri & Jairajpuri (1969), Coomans & Loof (1970), Siddiqi (1969), 
Loof & Coomans (1972), Baqri & Coomans (1973) and others have 
contributed informations on this aspect and noteq. the consistency of 
these structures in different groups. 

In the present work, an attempt has been made t.O provide infor­
mations, wherever possible, about the locations of oesophageal glands. 
and their orifices in the species of Mononchida present in the National 
Gollection of Zoological Survey of India and Department of Zoology, 
.Aligarh Muslim University, Aligarh (U. P.). A total of 2.0 species 
belonging to 11 genera and 6 families of two suborders (Mononchina 
and Bathyodontina) have been studied. Since the order Mononchida 
includes only about 30 genera. the present study gives a good account 
of informations on the distribution of oesophageal gland nuclei and 
their orifices. 

o BSERVA TIONS 

PAe general plan oj nuclei and orifices in mononcks: The, oe~,?ph~g(1s 
in its posterior half consists of five (one celled) glands of different size 
and shape, i.e., one gland in the dorsal sector and four arranged 
-in two pairs in the ventro-sublateral sectors. The nucleus/nucleolus of 
each gland becomes visible upon careful examination of the oesophagus. 
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The dorsal gland (DN) is the anterior most of the five, except in the 
members of suborder Bathyodontina where it may be situated even 
below the first pair of subventral glands. It is comparatively larger in 
size. The orifice of the dorsal gland (DO) is always well visible in the 
lumen anterior to dorsal gland (ON). The first pair of sub ventral glands 
(S1N) are smaller in size and situated far below their orifices (81.0). 
These two glands (S1N) are located almost at the same level. The 
second pair of subventral glands (S2N) is situated near the base of 
oesophagus or at about 90% or more of the oesophageal from anterior 
extremity. The orifices of the second pair (S 20) are very close and 
generally situated slightly posterior to their glands but may be either 
at the level of S2N ot' even far anterior. The S2N are comparatively 
bigger than S 1 N . 

The locations are given below in percentage calculated from the 
total oesophageal length. 

Suborder MONONCHINA 

Family: MONONCHIDAE Chitwood, 1937 

1. Genus Mononchus Bastian, 1865 

1. 1. Mononchus truncatus Bastian, 1865 

(Text-fig. 1) 

Specimens observed: Four females. Total oesophageal length 
382-415 pm. Location as follows : 

DO=59.0-60.9 
DN=62.5-66.2 

DO-DN=3.6-5.S 

S10 = 69-73 
S1N =80-83 
S1N-S1 0 =8.8-10.6 

S2 N =90-93 
S20 =93-94 

2. Genus Prion~hulus (Cobb, 1917) Wu & H;oeppli, 1929 

2. 1. PrioDchulus muscorum (Cobb, 1917) Wu & Hoeppli, 1229 

(Text-fig. 2) 

Specimens observed: Five females. Total oesophageal length 
412-442 ",m. Locations as follows : 

DO=56.6-58.4 
DN = \10.7-62.7 

DO"!DN =3.9-4.8 

SlO=72 .. 77 
SIN =83-88 
S I N-S 1 0=10.1-10.9 

S2N =94-95 
S20 =95-96 
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2. 2. PrioDchulus longos (Thorne, 1929) Andrassy, 1958 

(Text-fig. 3) 

343 

Specimens observed: Two females. Total oesophageal length 
554-567 pm. Locations as follows: 

DO = 53.2-55.0 
ON == 57.7 -60.1 

DO-ON =4.5-5.1 

S10 =70-71 
S1N =80 .. 81 
S1N-8 1 0 =9.9-11.4 

3. Genus Clarkus Jairajpuri, 1970 

3. 1. Clarkus papillatus (Bastian, 1865) Jairajpuri, 1970 

(Text-fig. 5) 

Specimens observed: Three females. Total oesophageal 
length 281-354 p.m. Locations as follows : 

DO=58.9-60.8 
DN=65.2-66.9 

DO-DN =4.8-6.1 

81 0=72-74 
S1N =83-85 
S1N-S1 0 =10.5-10.6 

S2N=94-95 
82 0=95-96 

3. 2. Clarkus sheri (Mulvey, 1967) Jairajpuri, 1970 

(Text-fig. 4) 

Specimen observed: One female. Total oesophageal length 
487 "m. Locations as follows ; 

DO=59.7 
DN=62.4 

DO-DN=2.7 

S10=71 
S1N ==81 
S1N-S1 0 =10.3 

Family: COBBONCHIDAB Jairajpuri, 1969 

4. Genus CobboDChus Andr~\~sy, 1958 

4. 1. Cobbonchus indicus Baqri, Baqri &. Jairajpuri, 1978 

(Text-fig. 6) 

Specimens observed: One female and one male. Totaloeso­
phageallength 324-325 jJm. Locations as follows: 

DO=54.1-55.2 
DN=61.7-62.6 

DO-DN == 6.5-8.5 

S10 =73-74 
SlN =85 
SlN-S1 0= 10.2-11.4 

S2N =93-94 
S2 0 =97 
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Family: MYLONCHULIDA~ Jairajpuri, 1969 

5. Genus Mylonchulus (Cobb, 1916) Altherr, 1953 

5. 1. Mylonchulus nainitalensis jairajpuri, 1970 

(Text-fig. 8) 

Specimens observed: Three females. Total oesophageal length 
283-314 ~m. Locations as follows: 

DO=56.6-57.6 
DN =61.4-63.1 

DO-DN =4.8-5.6 

S10 =71-72 
S1N =81-83 
S1N-S1 0 =9.9-10.6 

5. 2. Mylonchulus agriculturae Coetzee, 1967 

(Text-fig. 9) 

S2N =91-93 
S20=92-93 

Specimens observed : Three females. Total oesophageal length 
310-389 p.m. Locations as follows : 

DO=56.1-56.8 
DN = 59.3-60.3 

DO-DN =3.3-3.5 

S10 =70-73 
S1N =78-81 
S1N-S10=8.0-9.0 

5. 3. Mylonchulus mulveyi Jairajpuri, 1970 

(Text-fig. 10) 

SgN=90-93 
S20==92-93 

Specimens observed: Five females. Total oesophageal length 
287-322 JAm. Locations as follows: 

DO=53.1-56.4 
DN =58.2-62.0 

DO-DN ==4.9-6.4 

S10 = 66-70 
S1N =76-79 
S1N-S1 0=9.~-11.0 

S2N=90~93 

S20=93-95 

5. 4. Mylonchulus lacustrls (N. A. Cobb in M. V Cobb, 1915) 
Andrassy, 1958 

(Text-fig. 11) 

Specimens observed: Four females. Total oesophageal length 
321-390 J-'m. Locations as follows: 

DO=50.1-55.3 
DN=54.8-59.3 

DO-DN =4.0-5.5 

S10 = 63-68 
S1N - 74-78 
S1N - S10 =9.3 .. 10.9 

S2N=90-93 
S20 =92-94 
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5. 5. Mylonchulus striatus (Thorne, 1924) Andrassy, 1958 

(Text-fig. 12) 

345 

Specimen observed: One female. Total oesophageal length 
285 "m. Locations as follows: 

00=57.1 
DN=63.5 

DO-DN=6.4 

S10 =70 
S1N =79 
SlN-S1 0=8. 7 

5. 6. Mylonchulus bracbyuris (Butschili, 1873) Altherr, 1953 

(Text-fig. 13) 

Specimens observed: Two females. Total oesophageal length 
338-342 p.m. Locations as follows: 

DO=58.7-59.0 
DN=62.8-63.1 

~O-ON =3.8-4.4 

S10 =71 
S1N=79-84 
S1N-S1 0=7.9-12.8 

S2N =90-91 
S20 =93 

6. Genus Sporonchulus (Cobb, 1917) Pennak, 1953 

6. 1. Sporoncbulus ibitensis (Carvalho, 1956) Andrassy, 1958 

(Text-fig. 7) 

Specimens oeserved: Four females. Total oesophageal 
length 261-294 p.m. Locations of follows: 

DO=58.9-62.2 S10 =70-73 
DN=64.1-67.7 S1N =82-87 

,DO-DN==4.1-5.7 S1N-S10= 9-15 

Family: ANATONCHIDAE Jairajpuri, 1969 

S2N =91-94 
S20 =94-97 

7. Genus Anatonchus (Cobb, 1916) De Coninck, 1939 

7. 1. Anatone bus gynglymodontus Mulvey, 1961 

(Text-fig. 14) 

Specimens observed: Two females and one male. Total 
oesophageal length 561-608 p.m. Locations a's follows: 

00=52.3-53.0 
DN=56.1-57.1 

DO-DN =3.1-4.8 

51 0=69-71 
S1N =80-83 
SlN"S:e.0 =10.2-13.Q 

S2N =94 
S20 ='95-96 
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8. Genus Miconchus Andr,lssy, 1958 

8. 1. MicODChus thornei Mulvey & Jensen, 1967 

(Text-fig. 15) 

Specimens observed: Two females. Totaloesophageal1ength 
439-516 JAm. Locations as follows: 

DO == 49.6-52.1 
DN =52.6-56.9 

DO-DN=2.5-4.3 

S10 =70-72 
SlN =80 
Sl.N-S 1 0=8-10 

Family: IOTONCHIDAE ]airajpuri, 1969 

9. Genus IOtODcbus (Cobb, 1916) Altherr, 1950 

S2N =93-94 
S20 =96 

9. 1. Iotonchus longicaudatus Baqri, Baqri & Jairajpuri, 1978 

(Text-fig. 16) 

Specimens observed: Four fe.males. Total oesophageal 
length 259-305 p.m. Locations as follows : 

DO=S2.S-5S.4 

DN=62.1-64.7 
DO-DN =9.0-10.2 

SlO=71-74 

S1N =82-84 
SlN-S1 0= 10.2-10.6 

S2N=92-94 
S20 =95-97 

9. 2. Iotoncbus bracbyJaimus (Cobb, 191t 7) Andrassy, .1958 

(Text-fig. 17) 

Specimens observed: One female and two males. Total 
oesophageal length 547-647 fJ. m. Locations as follows : 

DO=47.2-50.5 
DN=55.7-59.3 

DO-DN = 8.5-8.8 

S10 =67-71 
S1N=79-84 
S1N-S1 0 =11-17 

S2N =91-93 
S20 ==95-96 

9.3. Iotonchus coomansi Baqri, Baqri & Jairajpuri, 1978 

(Text-fig. 18) 

Specimens observed; Four females. Total oesophageal length 
234-254 pm. Locations as follows: 

DO=54.8-58.6 
DN=62.1-64.1 

DO-DN = 6.0-7.5 

S10 =70-71 
Sj.N=80-85 
Sl.N-Sl. 0= 12.8-15. 4 

S2N=95-97 
S20 =96-97 

The S~N are either sitQated at the level of S~O or slightly above. 
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10. Genus Parahadronchus Mulvey, 1978 

10.1. Parahadronchus shakili (]airajpuri, 1969) Mulvey, 1978 

(Text-fig. 19) 

Specimens observed: Three females and one male. 
leallength 546-615 J.'m. Locations as follows : 

00=47.8-50.0 8 1 0=66-69 
DN=56.3-58.6 S1N=80-81 

DO-ON=6.3-9.2 S1N-S10= 11.7-13.3 

Totaloesopha-

S2N=91-94 
S20 =94-96 

The species of the genera Iotonchus and Parahadronchus of the family 
Iotonchidae share a character that DN lies comparatively far behind 
DO. i.e., near about middle of DO-S1 0. 

Suborder BATHYODONTINA 

Family: MONONCHULIDAE (De Coninck, 1965) 

11. Genus Mononchulus Cobb, 1918 

11.1. Mononchulus nodicaudatus (v. Daday, 1901) Schneider, 1937 

(Text-fig. 20) 

Specimens observed: Five females. Total oesophageal length 
285·310 #Am. Locations as follows : 

00=46.4·53.3 
DN=74.6-77.8 

DO-ON == 22.5-29.2 

S10 =62-64 
S1N =76-77 
S1N-S1 0= 12.1-13.4 

SsN=91-93 
S20 =91-92 

The DN is far behind from DO, even slightly posterior to S1N. The 
SIN are either situated at level of S20 or slightly below. 

SUMMARY 

The locations of oesophageal gland nuclei and their orifices have been 
studied in 20 species belonging to 11 genera, 6 families of the order 
Mononchida. The distance between S10 and S1N is about 10% or 
more of the total oesophageal length. The dorsal gland (ON) lies between 
DO and 510 in the suborder Mononchina whereas in the suborder 
Bathyodontina, family Mononchulidae, the DN is always situated post­
erior to 5~O at about the level of S1N. In the species of the genera 
IOlotaMwand Parahadronchus, family Iotonchidae, DN is comparatively 
located far behind from DO, i. e., near the middle of OO-S:J. 0, 

15 
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TAXONOMIC RESEARCH ON INDIAN MAMMALS 

By 

H. KHAJURIA 

Zoological Survey of India, Oalcutta 

INTRODUCTION 

The need for a review of the work on taxonomy of the important 
group of mammals of the Indian subcontin~nt has keenly been felt for 
sometime particularly in view of urgent necessity of preparation of 
second edition of several orders of Blanford's Fauna of India covering 
the whole subcontinent, the first edition having been prepared about a 
century ago (published 1888-1891). No such review has so far been 
attempted particularly during the period after Indian Independence 
possibly because of the vastness of this well-defined geographical zone 
including seven countries (India, Pakistan, Burma, Bangladesh, Nepal, 
Bhutan and Sri Lanka) and extensive literature scattered in numerous 
periodicals and monographs. Kinnear (1952) has, however, ably dealt 
with the history of Indian mammalogy during the pre-Independence 
period. 

An attempt has been made here to prepare a brief review of impor­
tant works on taxonomy of Indian mammals with special reference to 
to the present status of the subject and bibliography. The historical 
information given by previous authors about pre-Independence period 
has been condensed, recasted in the light of more literature and reclassi­
fied to suit the present needs. 

Only important works of pre-Independence period have been inclu­
ded. Cross references to other earlier works 'will be found in these 
references. Numerous references dealing with Indian m'lmmal survey 
conducted by Bombay Natural History Society (ca 1911-1929 ; but mainly 
from (1912-1920) are all published in the society's journal and are, thus, 
easily accessible. They are, thus, except Wroughton's 'summary' reports, 
not reproduced in the bibliography to limit space. The various sources 
from where the,information given in this article is taken are given in 
the bibliography. 

Thanks are due to Dr. B. Biswas, Ex-Joint Director, Zoological 
Survey of India, for his useful critisizm. 

PRESENT STATUS OF TAXONOMIC RESEARCH 

Work on taxonomy of Indian mammals during pre-independence 
period has mainly been done by British nationals, many of whom had 

1. 
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access to unrivalled British Museum collection which contained not 
only highly representative collection of Indian mammals but also collec­
tion from all over the world for comparison. Aft~r independence, it 
was very difficult for Indian workers to study British Museum collection 
as well as collection in other museums because of difficulty of borrowing 
a large series of expensive mammalian specimens. Good reference 
collection in Zoological Survey of India and the Bombay Natural History 
Society., though representative of Indian mammals, did not permit under­
taking of any revisionary work without extensive borrowing of speci­
mens from abroad. Under the circumstances, although there has been 
much effort in the collection of specimens, identification, cataloguing, 
description of new forms etc., sufficient revisionary work could not be 
attempted as compared with work done in other scientifically ~dvanced 
countries like U. S. A., U. S. S. R. and other European countries. The 
said difficulty has also reduced the number of taxonomic monographs 
published by Indian workers. Because of confinement of reference 
collection, mostly to Calcutta and Bombay, the num·ber of taxonomic 
workers is also very limited. The Zoological Survey of India has, 
however, now opened fifteen regional offices in different parts of 
the country. Each of these offices will develop its own collection 
in due course. This will help to increase the .number of taxonomic 
workers. 

Important fields which need urgent further work are: 

(i) Publication of a second revised edition of Fauna of India on all 
groups of mammals except Primates, Carnivora and Rodentia 
(already revised by Pocock and Ellerman) because the nrst 
edition was published as early as 1888-1891. 

(ii) World wide revision of some groups particularly of Insecti­
vora and Chiroptera. 

(iii) Further intensive collection particularly by regional offices of 
the Zoological Survey of India, especially in those localities 
and groups which could not properly be attended by the 
mammal survey vide Wroughton (1918-1919). Such a modern 
collection with detailed data can help in the clarification of 
problems on subspeciation, .distribution and habits of several 
forms. The selected bibliography given at the end gives a 
clear picture of our present knowledge of the group. 

About five hundred living species (Khajuria, 1963, p.l) 
are likely to occur in the area under review out of about 3700 
estimated by Mayr (1969) in the whole world. 
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A REVIEW OF TAXONOMIC RESEARCH 

Work on zootaxonomy (handling of specimens including collection 
with field notes-labelling, identification, cataloguing, classification, etc.) 
of Indian mammals dates from times immemorial (see Rao, 1957). 
However, modern work can be considered to date from 1758, the date 
of publication of tenth edition of Linnaeus' SY8tema Naturae which gave 
modem binomial names to a number of common Indian mammals. 
Accessibility of Indian mammalian fauna to European scientists 
particularly during British regime, gave a very significant fillip to the 
study of taxonomy of this important group on the basis of fast 
advancing European science. 

The era which followed can conveniently be divided into five 
somewhat overlapping periods with peaks lasting for about half a 
century1. 

(i) Pre-Hodgson period : 

French workers such as Charles Belanger, Jean Baptiste Leschenault, 
Medard Diard, Alfred Duvaucel, Dussumier9

, Victor )acquemont 
were active during the period mainly in collections which were 
studied by such well known authorities as the Cuvier, Geoffroy and 
Blainville. A number of new species were discovered by these 
workers. The well known Belanger's "Voyage aux lndes orientales" 
published in 1838 was an important contribution based on these 
investigations. The publication described a number of new species. 
Other workers such as Pallas, Erxleben and Schreber also described a 
'Dumber of species. The most outstanding English worker of the 
period was Thomas Hardwicke (1756-1835) who collected extensively 
in West Bengal, U. P. and Kashmir from 1778 to 1823. Under his 
supervision, numerous drawings particularly of large mammals were­
made by local artists. A number of important species were described 
by him but some of his descriptions were not published. Many 
of his illustrations.were published by Gray (1830-1835). 

(ii) Hodgson-Jerdon-Blyth period: 

This period has rightly been called the Golden Age of Indian 
Mammalogy because of collection of large number of specimens with 
field data by dedicated workers but mainly by the following. 

1. Kinear (1952) has coveroo muoh wider scope while giving a history of Indian M:am­
malojy upto middle of this century. 

i. Only surname of the worker is given where full name is not known. A few localities 
"ur 01<1 names to avoid confusion. 
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Brian Houghton Hodgson (1800-1894). He was the most active 
worker of the period. He worked in India in various capacities from 
1818 to 1843 finally retiring as Resident to the Government of Nepal. 
He continued to work in India upto 1858 even after retirement. 
He made a large collection through hunters and described several 
new species. He also engaged local artists to make numerous coloured 
drawings of mammals. He published his catalogue dealing with 115 
species in 1846. Hodgson's collection, however, suffered from inade­
quate labelling as was the practice in those days. 

Thomas Caverhill Jerdon (1811-1872). He was a medical officer and 
was another outstanding worker of this period. He worked from 
1835-1870 in South and Central India, Kashmir and various hill stations 
of the Himalayas. He is well known for his work entitled "Mammals 
of India" published in 1874 which is the first book on taxonomy of 
Indian Mammals and which, though not exhaustive, conSiderably served 
the purpose for which it was prepared. The work, mainly dealt with 
species in Kashmir, peninsular India, and Assam and treatment of small 
mammals as admitted by the author was inadequate. 

Edward Blyth (1810-1873). Blyth worked in India from 1841 to 1862 
as Curator of Museum of the Asiatic Society of Bengal, Calcutta and 
published several papers and detailed catalogues of the collection. 
Because of his curatorial duties, his field activity was mainly confined to 
Bengal within the area under review. Nevertheless he was responsible 
for creation of considerable interest in scientific collections, because 
of versatile knowledge and energy. 

A notable student, though not a collector, was J. E. Gray who 
while in London published a number of papers on Indian mammals. 
He is well known for his publication "Illustrations of Indian Zoology" 
published in 1830~3S in two volumes. Although inaccurate in many 
details, the work provides considerable original data. 

Other notable collectors of this period are: T. Hutton (Mussoorie), 
Boys (Rajasthan), Tytler (Kumaon, Andamans), w. Griffi~h (Assam), 
J. McClelland (Assam), S. R. Tickell (Singhbum, Bihar, Chaibassa, 
Orissa), W. Elliot (Dharwar), Heath (Madras), W. H.- Sykes (South 
India), A. L. Adams (Poona), J. Barbe (Tipperah hills, Nicobars) Stewart 
(Mussoorie), R. W. Frith (Cherrapunji), Baron von Hugel (Kashmir). 

Other important works of this period are.: (i) MS of a book on 
.mammals and birds of India by S. R. Tickell. unpublished and kept 
with the Zoological Society of London; (ii) ~S of "Popular account 
of mammals of north western India" by T. Hutton, unpublished, 
locations not known; (ii) Catalogue of species of mammals found in 



KHAJURIA: Taxonomic fuea.rch on Indian Mammals 359 

Southern Mahratta country by W. Elliot; (iv) Wanderings of a 
naturalist in India by A. L. Adam, (v) Papers of Baron von Hugel 
Reichder ~ick, J. McClelland, Horsfield and J. Barbe on several species 
of mammals. 

(iii) Bla1iford-Anderson period: 

William Thomas Blanford (1822-1905) naturalist and geologist, is 
well known for preparation of the first edition of Fauna of British 
India, Mammalia, published in two parts in 1888 and 1891. He worked 
in India from 1855-1882 and contributed many papers. He mainly 
collected in South and Central India. Blanford's main work referred 
to above was, however, based on insufficient data, which he himself 
admitted. He also did not follow law of priority in naming taxa. He 
was also instrumental in the establishment of the Museum in Calcutta 

" and in sanction by the Government of volumes of Fauna of British India 
series. 

Dr. John Anderson (1833-1900) was the first Superintendent of the 
Indian Museum Calcutta and worked in India from 1865 to 1888. He 
had many publications on Indian mammals. The collection of Asiatic 
Society, Bengal was transferred to Indian Museum under his charge. 

Other important students during the period' were Horsfield, Dobson, 
O. Thomas, P. L. Sclater. This was mainly a study period. Among 
the collectors may be mentioned Mouat (Andaman Islands), C. B. 
Kloss (Nicobar and Andaman Islands), W. L. Abbot (Kashmir, Nicobar 
and Andaman), Ward (Kashmir), Theobald (Kashmir), H. Furguson 
(Travancore), Bittel ~ Dunn (Panjab), Whitehead (Central India), 
C. H. Stockley (Kashmir). 

(iv) Mammal Survey period: 

The mammal survey of India along with that of the adjoining 
countries was started in 1911. It was interrupted by the first world 
war but continued tilJ 1920. About 25,000 specimens were collected 
with a large amount of field data by experienced collectors, in well 
selected localities. The study was also modernized and was carried 
~t in British Museum by such highly experienced mammalogist as 
O. Thomas, R. I. Pocock, J. R. Ellerman, M. A. C. Hinton, R. C. 
Wroughton, T. C. S. Marrison .. Scott, T. B. Fry, Ryley and Lindsay 
and others. This period can, thus, be called the modern age of 
Indian mammalogy. The study also ushered in the modern trinomial 
nomenclature for Indian mammals. 

The reason for starting the survey was to modernize taxonomic 
,knowledge of Indian ~anlmals on the baSis, of studies carried out in 
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Text-fig. 1. l\Iap of political India showing important localities where planned collee ... 
tiona of mammals was made during l\lammal survey of Bombay Natural History 

Society. A few localities bear old names as given in mammal survey reports. 

1. Coorg; 2. l\fysore ; 3. Kanara ; 4. Bellary ; 5. Dharwar ; 6. Berar ; 7. Khandesh; 
8. Nimar ; 9. Kathiawar ; 10. l\fadhya Pradesh; 11. Kutch; 12. Palanpur ; 13. Gwalior; 
14. Kumaon, 15. 'Bengal'; 16. Darjeeling; 17. Sikkim; 18. Kalimpong ; 19. Bhutan 

Duars. 

U. S. A. towards the e.nd of nineteenth century, particularly by Hart 
Marriam, by collecting a large series of specimens from well selected 
localities and in different seasons with detailed data on locality, 
altitude, date of collection, sex, age, colour of soft parts', measurements 
of freshly killed specimens, field notes on habits, etc. Such a study 
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pady helped in the understanding of intraspecific variation and in 
description of new subspecies. However, the system did allow 
considerable difference of opinion. 

The collectors primarily responsible for execution of the survey 
were C. A. Crump, O. C. Shortridge, A. W. Mayer, C. Primrose, 
Ryley O. Brain and H. W. Wells. They were helped by collectors (S. H. 
Prater, C. McCann, N. A. Baptista) in regular employment of the 
Bombay Natural History Society. Assistance was also rendered by 
H. H. Maharao of, Kutch, Maharaja of Gwalior, Messers H. Stevens 
and R. H. Lister (Darjeeling), A. P. Kinloch (Malahat), A. H. A. Simcox 
(Kashmir), C. H. H. Stochley (Panjab and Western Himalayas), J. P. 
Mills (Assam), R. S. N. Pillay (Travancore, and P. Gosse (Poona). 
Several naturalists have donated specimens of large carnivores. Other 
honorary collectors also rendered help. 

On the administrative side, the survey was helped by W. S. Millard, 
Honorary Secretary, Bombay Natural History Society, and later on in 
the same capacity by R. A. Spence. 

This joint effort resulted in the publication of a number of excellent 
papers published in the Society's journal. The most important wot;'k 
was the second edition of Fauna of British India, Mammalia, published 
in two volumes, covering the orders Primates and Carnivora by R. I. 
Pocock (1939-1941). A revised edition of the Sterndale's popular work 
"Mammals of India" was also brought out in 1929 by Finn. Phillips 
(1935) is also an important work. 

A notable event of this period was the establishment of the Zoologi­
.cal Survey of india in 1916 with Nelson Anandale, as the first Director 
and transfer of mammal collection of the Indian Museum to this depart­
ment. However, there was no trained mammalogist to look after this 
collection till M. L. Roonwal with special interest in rodents took 
charge of it after about two and half decades. He, however, had also to 
leave to take up a research post with forces during second world war. 

(v) Post-Independence period: 

India became independent in 1947. The position of taxonomic 
work during this peri~d has already been referred to briefly above. By 
aD agreement, major part of the mammal survey collection and types 
were retained in the British Museum. The rest was returned to the 
Bombay Natural History Society. A part of the latter, selected under 
the supervision of the author, was given to the Zoological Survey of 
India. There were, thus, three centres where good taxonomic research 
on Indian mammals was possible. The work in the British Museum 
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continued with considerable zeal and resulted, in addition to a number 
of good papers, in such outstanding works as Checklist of Palaeartic 
and Indian mammals by Ellerman and Morrison Scott (1951) with 
second edition in 1966, and second edition of the Fauna of India, 
Rodentia, published in two parts in 1961 by Ellerman. S. H. Prater, 
Curator, Bombay Natural History Society, also published an exellent 
semipopular work "Book of Indian animals", in 1948, which was a 
great advance, over Sterndale's similar work in accuracy and scope, 
Second and third editions, of this book \vere published in 1965 and 1971 
respectively. Eisenberle and Mekay (1970) published an annotated 
checklist for Sri Lanka and Khajuria et al., (1977) an annotated catalogue 
of type specimens in the Zoological Survey of India. In the Zoological 
Survey of India also, M. L. Roonwal, BhoJa Nath (trainee) and H. 
Khajuria, Assistant, published a number of taxonomic papers by 
making fresh collections or by studying the existing collections. 
However, both M. L. Roonwal and Bhola Nath left the department. 
S.,H. Prater also retired and left for U. K. B. Biswas who took charge 
of Bird and Mammal Section and H. Khajuria, Bird and Mammal Assis­
tant, continued the work as the time permitted as Dr. Biswas was mainly 
interested in birds. H. Khajuria took over as Assistant Zoologist in 
1956 and M. L. Roonwal and Bhola Nath also returned to the depart­
ment as Director and Assistant Zoologist, respectively. With the 
joining of a trainee, the taxonomic work was again restored to it$ 
former zeal. Meanwhile, some outstanding foreign workers other 
than those already mentioned became interested in Indian mammals 
and made highly praiseworthy contributions in their respective fields: 
J. E. Hill, A. Brosset, G. Tapal (Chiroptera); W. C. Osman Hill, 
J. Fooden, P. C. Groves (Primates) ; G. H. H. Tate, J. C. Moore, H. Abe 
(Rodentia) ; and P. C. Groves (Ungulates). At present the.re are a 
number of active workers engaged in taxonomic reseat'ch in Zoological 
Survey of India and its regional stations. They are M. L. Roonwal 
(Jodhpur), B. Biswas (Calcutta), H. Khajuria (Solan), G. U. Kurup 
(Madras), V. C. Agarwal, P. K. Das, R. K. Ghosh, A. K. MandaI, 
Y. Chaturvedi, S. Chakraborty, S. S. Saha, D. K. Ghoshal, r. P. 
Bhattacharyya (Calcutta) and Y. P. Sinha (Patna). The team has 
done highly commendable work in a short period. Other workers 
actively interested in the field" are I. Parkash, and S. M. Monhot 
(Jodhpur), H. Abdulali (Bombay), H. R. Bhat and V. Dhanda (Poona). 
A notable feature of this period are extensive ecological observati~ns 

along with taxonomic work and excellent photographs of animals in 
their natural habitats published in several publications on Indian wild 
life. Mention may also be made of revisionary monographic works 
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on various groups of mammals on world wide basis which also include 
Indian mammals. A list of these works appears in the bibliography. 

A BRIEf GROUP-WISE REVIEW OF POST INDEPENDENCE'LITERATURE 

Order Insectivora-A tax~nomic revision is overdue on both regional 
and world-wide basis. Roonwal, and Monhot (1977) have reviewed 
the Indian species of family Tupaiidae and Agarwal (1975) has revised 
the subspecies of Tupaia glis. Biswas and Ghosh (1970) described 
a new species and subspecies of genus Paraechinu8. 

Order Ohiroptera-The necessity of a taxonomic review is as badly 
needed as in the case of Insectivora. Brosset (1962) gave a good 
account of Central and Western Indian species with ecological notes. 
Khajuria (1979 and in Press) revised with ecological data all taxa found 
in Central India by making intensive collection in Jabalpur Dist. for 
about ten years. Both these works are based on recent collections 
made in the areas. Khajuria, in addition, studied in detailed the 
external morphology including bacula and forms of stomach. Brosset 
synonomised a number of subspecies based on colour. Hill (1963) 
has provided as exhaustive revision of genus Hipposiaeros. Sinha 
(1973) admirably revised in detail the Indian species of genus Rkinolo~ 

fJhus and also described a new pipistrelle from Burma. Khajuria (1970) 
described a new race of Hipposideros from Central India. 

Order Primates-Primates, because of their great importance in 
biomedical research, has received perhaps the maximum attention. 
Roonwal and Monhot (1977) is an exhaustive review of all species and 
provides lengthy bibliography not generally accessible to Indian 
students. Khajuria (1953-58) prepared catalogue of whole collection in 
ZoolOgical Survey of India with detailed notes and critical examination 
of the whole classification and also described a new species. Thorington 
and Groves (1970) has ably examined the classification of the super­
family Cercopithecoidea and Hill (1974), Groves (1971, 1972) and 
Fooden (1975, 1976, 1979) are very good reviews of genera Macaca 
Nycticebus and gibbons. 

Order Rodentia-Rodentia js another order which has been well 
studied during the period. The most outstanding work is Ellerman 
(1961) on Fauna of India. Roonwal and Biswas (1961) provided addi­
tions to this volume in form of ten new taxa not included in the volume. 
Agarwal (1967) published a detailed monographic study of skulls of 
Oriental rodents in relation to ecology. Mishra and Dhanda (1975) 
reviewed the genus Millardia. In addition to a number of collections 
which have been made and studied, a number of new taxa have been 

15 
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added (~1oore, 1950, Biswas and Khajuria 1955; Ghosh; 1964 
Chaturvedi, 1966, Fitgibbon, 1966, Agarwal and Ghosal, 1969; Agarwal 
and Chakraborty (1971b), Saha (1975). 

Order Lagomorpha-Two new species of mouse hare have been des­
cribed (Bis.was and Khajuria 1958), and Agarwal and Chakraborty, 1971). 
The group is now under active study of one of the members of the staff 
of Zoological Survey of India (Shri R. K. Ghosh). 

Order Oarnivora-No comprehensive study has been published on 
this group after Pocock (1939-41). However, Ghosh (1965b) has been 
able to describe a new species of mongoose from West Bengal. 

Order Pe·ri88odactyla-Only a few good papers by Groves (1967a, 
1971a, 1972b) and Groves and Majak (1967) dealing with Rhinoceroses 
and wild asses have come to notice. 

Order Artiodactyla-Again Grove's (1967b, 1969, 1974, 1976), exce­
llent r~vi~onary papers on genera P1'Ocap ra , Gazella, MuntiacU8 and 
Moschus h~v~ placed ~he systematics of these groups on a firm footing. 

Orders Oetacea, Pholidota, Sirenia, Dermaptera and Proboscidea-It is 
unfortunate that very little taxonomic work has been done so far on 
the large important group of Indian Cetacea. Our knowledge is mostly 
limited to stray observations and a few specimens stranded or collected 
by chance. Even the· famous Indian mammal survey excluded it from 
its study possibly because of difficulty of making a systematic collection. 
In fact the only regional good account is still Blanford (1888-1891). 
However,monographs on world-wide basis have appeared by well-known 
authorities (vide bibliography), and include Indian taxa also. Because of 
thei~ extensive movements and distribution, in many cases world-wide, 
in absence of good distributional barriers, such monographs can meet 
the regional needs to some extent. Except some sightings, the single 
species of Indian Sirenia has also not received much atten'tion. No 
important work has been done on other three orders after the Mammal 
Survey. 
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THE BURROWS OF VAR.ANUS BENGALENSIS: 
CHARACTERISTICS AND USE 

By 

WALTER AUFFENBERG 

Florida State 1l!u8eum, University of Floriila, Gainesville, Florida, 
32611 U. S. A. 

(With 1 Text-figure) 

The only varanid species for which adequate information is available 
on burrow characteristics and use is Varanu8 komodoensis (Auffenberg, 
1981A). That other species use burrows is well documented (Green 
and King, 1978, for V. gouldii ; Pianka, 1968, for V. eremius ; Corkhill, 
1928, for V. griseu8; and others). During 1979 I was afforded an 
opportunity to study the burrows of Varanus bengalensis in several 
areas of northern India. I am also including,a few data that I obtained 
during 1974 in Sri Lanka on burrows of the same species. The only 
statements previously made regarding burrows in this species were by 
Mahendra (1931), who reported on the resting posture of an individual 
in its burrow. D'Abreau (1933) and Smith (1932) simply stated that 
this species digs burrows. Deraniyagala (1957) described the constru­
ction of a nest by a female of this species. 

Acknowledgement is extended to the New York Zoological Society 
for the support of my field work on monitors during 1974 in several 
Southeast Asian countries. Special thanks are given to the authorities 
of both the Yala and Wilpatu National Parks, Sri Lanka, for providing 
access and facilities for studying monitors in that country.. The Indian 
part of the project was completed whUe I held an Indo-American 
Fellowship awarded and funded jointly by the University Grants 
Commission (India), the American Institute of Indian Studies (U. S. A.), 
and the International Communications Agency (U. S. A.). Without 
the cooperation of the staff of the Keoladeo Ghana Bird Sanctuary 
(Bharatpur) and Mr. 'Sadar Singh, India Biologicals ( .. ~gra), this 
study could not have been completed. I also wish to extend thanks 
to the foresters, snake charmers, and rural laborers who helped me 
ezcavate burrows and termitaria reported ori here. 

METHODS 

Two major burrow types were investigated-those excavated in high 
aaady bunds surrounding agricultural plots on terraces above the Yamuna 
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River, approximately 6.8 km NE Agra, and those in the large termitaria 
of Heterotermes sp., 2.5 km S Sikandra and 12 km N. Agra, both in 
Uttar Pradesh State, India. Additional notes on similar termitaria in 
Yala National Park, Sri Lanlca, are included, as are data on nest chambers 
and burrows in Keoladeo Ghana Sanctuary, Rajasthan, India. In all 
cases burrows were carefully excavated in the field, with measurements 
of all hole diameters, length, and distances from the surface made 
with a fiberglass retracting centimeter scale. The few temperatures 
given were obtained with an armoured field thermometer marked in 
the Celsius scale and accurate to 0.3°. Where appropriate, a few 
data are added from a group of captive Varanus bengalen8ia 
maintained by me in Florida, U. S. A. (see Auffenberg, 1981B, for 
description of captive facility). 

RESULTS 

Burrows in Earth.-While individuals of Varanus bengalensis are 
capable of digging their own burrows and frequently do so, most are 
enlargements of pre-existing rodent burrows or natural cavities. DuriQ.g 
certain seasons hollow tree limbs and trunks are commonly utilized. 
When burrows are excavated entirely by the monitor lizards, they are 
most often dug into earthen mounds, slopes of vertical faces, and also 
under exposed roots and large stones (Text-fig. Ie, D) ; and the burrow 
cross sec~ions are usually transversely oval, with the roof more convex 
than the floor (Text-fig. lE), at least near the mouth. Farther inside 
the burrow lumen usually becomes more cylindrical. It is also generally 
widest at its mouth, usually maintaining a generally even taper to 
more or less accommodate the head and body of the lizard; rarely 
slightly enlarged terminally. 

Excavation of at least the burrow mouth area takes place at almost 
every entry into it, the individual using its front feet alternately to 
throw earth from particularly the burrow floor. At an old, frequently 
used hole such "cleaning excavation" is begun as much as 20 em in 
front of the mouth and is continued for an almost equal distance inside 
as the monitor slowly enters the burrow. I~ is for this reason that 
there is rarely an earthen mound in front of the burrow, and why 
the mouth is frequently wider than the remainder of the hole. 

The main part of the passage is relatively free of much loose earth, 
but not at the terminal end, where it is not uncommon to :find 1-2 em 
of accumulated soil. Among captive adults maintained in large semi­
natural enclosures, I have noticed that individuals scratch at the 
terminus at almost every entry, but make relatively little effort to throw. 
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the loose earth towards the opening. Both the narrow lumen and the 
loose soil at the terminus may be important in a defensive context, as 
explained below. 

~ 

In general, the diameter of the burrows excavated are approxi.mately 

the same as the vertical diameter of the body and 10-37% (X=29%) 
wider than the greatest transverse diameter of the widest part of the 
belly (data from 16 captives and the holes constructed by them). 
However, individuals often use one another's burrows, so that hole 
diameter is not a reliable indicator of the size of the resident monitor, 
for the lizard may be much smaller than suggested. 

Text-fig. 1. A and B, Varanus bengaZensis nests in vertical banks at Keoladeo Bird 
Sanctuary, Bharatpur. OJ typical longitudinal section of V. bengalensis 
home burrow in sandy soil without obstructions. D, typical longitudinal 
seotion of V. bengalensis home burrow in soil with subsurface obstructions. 
E. cross sections·of two V. bengalensis home burrow mouths in sandy soils 
near Agra. 

Except for those burrows encountering stones or roots,. most are 
rather straight, especially in the soft earth of the Yamuna River bunds. 
None 'of the burrows is forked, though the smaller burrows of other 
animals frequently connect with them. 

Though rural folk are often of the opinion that the burrow is very 
stensive (up to 15 m, I was told), excavation of 53 of them show that 
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in at least those habitats studied, none is very long. The mean length 
of all the burrows is 1.02 m, and there is no significant difference 
between the burrow lengths in different habitat types (Table 1). Mean 
depth is 0.61 ffi, with a significant different (t test, P < 0.05) between 
the bund- burro VI depth and the other types, primarily due to the fact 
that the bund holes are excavated into a more or less vertical face. 
The difference is also partly due to variation in excavation techniques 
in the habitats considered. 

TABLE 1- Varanus bengalensis burrow parameters. 

X length X depth X angle 
Locality N (in em) (in em) (in %) 

-----

Yamuna BundR 28 110 121 15 
Keoladeo 

Among tree root~ 20 82 93 47 

On open, level 5 97 51 28 

Only a few burro\vs occur on level ground (10.6% of the present 
sample, though biased because they were more easily seen than those 
under tree roots). Table 1 sho~s that there is a great difference in 
burrow declination angle, with bund burrows least inclined, burrows 
on level ground more so, and those among roots most inclined. The 
difference between the pairs tested is significant at the 0.05% level 
in all cases (t tests for bund-roots P < 0.01, for roots-level P = 0.05, 
and bund-Ievel P < 0.05). 

In the Yamuna bund and Bharatpur root sites the holes showed 
a significantly contagious distribution on the basis that the variance 
of the distance between the burrows exceeded the means (Southwood, 
1966). However, burrows on level land are randomly distributed. 
Burrows in earth are significantly more common per hundred meter 
transects in treeless areas than areas with trees. Thus in the Yamuna 
River area the mean number of burrows increased from more heavily 
forested sites near the Dayal Bagh Road to the virtually treeless terraces 

above the river (X distances between burrows Dayal Bagh=93.1 m, S2 == 
19,681.7 In, sd+l04.9 ill, O. R.=0.9-346.3 ill, transect length=5404 m, 
N holes=40; Yamuna bund area=29.7 ill, S2 =891.5 m, sd+29.3 ffi, 

o. R.=0.6-95.4 m, transect length 970 m, N holes=44). Further 
discussion of hole density, etc., as it relates to monitors per ha, is 
provided in a manuscript (in preparation) by the author. 

Burrows in Termitaria.-Sixteen burrows located in the earthen 
termitaria of H eterotermes sp. were excavated, all near Sikandra. In each 
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case the burrow was relatively short and diameters n1uch more variable 
along the burro\v length than in burrows excavated in earth (Table 2). 
Burrow declination angle \vas about 45°, \vith the lumen more or less 
contained \vithin the area originally excavated and modified by the 
termites. 

TABTJE 2. rant/lit'"; bCllgalen.')is Lurrow dilllensions (in ~m) in Hetel'oiermes tel'lnitari(t 

Burrow depth 

87-140, X- = 110 

Burrow length Declination Angle 

78-121, X = 92 
---- ---- -- --- - --- - - - --------------

All burrows were located in abandoned termitaria, in which erosion 
by particularly monsoon rains had apparently weakened and in many 
cases even breached the carton envelope. The monitors apparently 
enlarge any surface break, as well as slightly widening the extensive 
systenl of large tunnel-like chambers below the surface. The exca va­
tions are apparently often made during the monsoon (July-August) 
for evidence of passage into or out of the openings when the 
soil was soft and muddy is often still present in the subsequently 
hardened clay (October-Noven1ber). However, the crumbly dry soil 
at the mouths of other burrows suggests that some are made during 
the dry season as well. 

The multiplicity of monitor burrow sizes in single termitaria suggests 
that several monitors use each complex, at least on a temporary basis. 
This is confirmed by the local snake charmers, who informed me they 
often saw two monitors run into the same termitarium at the same 
time. However, my excavations proved that these burrows were rarely 
interconnected by the activity of the monitors under the surface. 
~1ammals, snakes, and other lizards also use the termitaria as refuges, 
but apparently the original large openings are made mainly by the 
lllonitors. During our excavations I found one Naja naja and one 
Oligodon arnensis in termitaria occupied by a monitor lizard, though 
in both instances these snakes \vere located in the interconnected side 
chambers originally made by the termites. Of the 46 termitaria exami­
ned, at least 73:{) had been used by one or more V aranU8 bengalen,,~i.c: 

on the basis of various signs (hole shape, scratches, tail drags, etc.). 

The termitaria vary in height from 10 to 90 em, and termite activity 
may extend as far as 2 m belo\v the surface. However, most larger 
termite chanlbers rarely extend belo\v 1 m deep. In a sample of 18 
measured termitaria the circumferenc.e of the entire structure varied 
from 30 to 405 em. The number of openings used by the monitors 
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in each of these termitaria varied from 1 to 16 (X=6.6 openings) and 
opening size (N=46) varied from 2 to 25 cm (X 67.1 cm, sd±3.1 cm). 
Intertermitarium distance was 3.9-36.2 cm (X= 16.5 m, sd + 10.9 m), 
showing great variability (S9 = 11.5 m). In spite of this, bolting monitors. 
seem to know the location of most, if not all old termitaria nearby, for 
even if forced to change course through interception by our party, 
the monitors veered and headed straight for another, though not 
necessarily the closest termitarium. 

But·row Use.-Mahendra (1931) has shown that in at least one 
instance, a Varanus bengalensis was in its hole bent into aU, with its 
head and tail facing the opening. Observations of the Florida captives 
show that this is the position most frequently taken when they are 
resting at;1d in an unfrightened state during either the day or night. 
The same position has been noted in resting Varanus komodoens;'B. 

in the wild (Auffenberg, 1981A). However, all individuals of V. 
bengalensis uncovered during the present study had run into the burrows 
for refuge, and the positions they assumed must be construed to have, 
been taken in a defensive context. All were found in the same position 
and at the burrow terminus. The body, tightly jammed into the narrow 
lumen at this point, was oriented to the rear of the burrow, with the 
head bent back toward the opening at a sharp angle. The tail was curled 
laterally so that its base was pressed against one wall of the lumen and. 
then passed to the other side, from where it extended toward the head~ 

so~etimes parallel to the body and sometimes undulating over the body 
from one burrow wall to the opposite one. The loose soil at thii 
part of the burrow tended to cover most of the 'hind legs and tail. 
When touched, the lateral part of the tail was often quickly and force­
fully pushed against my fingers so that the coarse, heavily keeled sc~les 
in this area were clearly felt. The movement can only be considered 
a defensive act, meant to discourage a potential predator. A captive 
spiny-tailed monitor (V. acanthurus) in its burrow once even drew blood 
by the same action as I jammed my finger in its burrow. Cogger (1967) 
stated that this species ((holds its tail in front of its body for protection" 
when in rocky crevices. The spiny-taiied agamid lizard, Uromastix 
hardwickii, uses a similar tactic to defend its burrow (Smith, 1935). 

Both termitaria and ordinary burrows are ordinarily used at night 
and during most of the day in the cooler months (October-February). 
During my visit in October-December I found that the monitors usually 
left the burrows of either type every morning, particularly after a cold 
spell, though they rarely wandered fa,.. from them. Observations duriD8 
the entire day made from an appropriately placed blind at the Yamw 
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River terrace area showed that during this time of year they do not 
necessarily return to the same hole on subsequent nights. Ohe monitor 
used two different holes on two consecutive nights, and the second 
individual used three different holes in three nights. However, local 
snake charmers insist that during the cold months of January and 
February the monitors leave their burrows for only a few hours each day 
and return to t~e same one each night, sunning themselves most of the 
time in nearby appropriate spots. The daily pattern of an adult male 
and female V. bengalensis observed every day for five days at Bharatpur 
showed this pattern, with basking normally occurring within 5 m of their 
bu~ows. The male tended to wander over a greater distance during 
the day (X total daily distance traveled = 27.3 m) than the female (X 
total = 12.7 m). Though the differences were not statistically significant, 
the data are consistent with earlier studies showing that male V. 
b8"11a1emis are generally more active than the females at all times of the 
year (Auffenberg, 1979). 

Several holes I excavated in the Yamuna River terraces contained two 
monitors, though there were many unoccupied holes (only 10.7% of 28 
burrows excavated at the Yamuna site contained one or more monitors). 
While there is undoubtedly a Rtrong tendency for dispersion, data 
from movement of temporary escapees in Florida show a remarkable 
tendency for one individual to climb and use as an overnight shelter 
certain trees which had been used by others previously, in spite of the 
fact that hundreds of other apparently identical nearby trees remain 
unvisited (author's unpubl. data). Hatchling Varanus komodoensis are 
thought to remain together, moving through an area in a loose g.roup 
(Auffenberg, 1981A). Hatchling of V. bengalensis probably do the 
same, for I caught 12 juveniles, undoubtedly all from the same clutch, 
in two large adjacent trees in Pahang Malaysia. A group .of 8 juveniles 
were seen in three adjacent trees in Yala National Park, Sri Lanka; in 
spite of the fact that hatching in this area had been completed at 1~ast 

three months previously. Thus, at least the very young individuals 
of Varanua bengalensis seem to exhibit a . tendency to cluster, and the 
contagious distribution of burrows at the Yumuna River site suggests 
that the same tendency may occur in the adults as well. 

Ne818.-Local snake charmers near Agra, India, told me they found 
eggs in the termitaria in June and July and that they have seen hatchlings 
~~ and August. They also said that the eggs are placed in a partly 
6D.ed burrow in termite-abandoned termitaria. The latter is corroborated 
in one nest I discovered in Sri Lanka (28 July 1974). Ten fairly recently 
laid eggs were found in a termitarium 1m in diameter and 0.7 m in 
height. Evidently several monitors had broken through the outer carton 
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and into the large internal chambers. One chamber, with a transverse 
diameter of 8 em, was blocked with an earthen plug 13 cm long near 
the carton opening. The eggs were loosely piled at the unfilled end of 
the chamber, occupying approxin1ately the terminal 12 em. It was clear 
that the female had sealed the tunnel with earth removed from the 
surrounding walls. This situation is thus unlike that described by . . 
Cowles (1930) for some nests of T' aranU8 niloticu8 in Africa, where the 
chamber opening was in an active termitarium and was said to have 
been closed by activity of the termites. 

In the Sri Lanka nest the easiest route for the escaping hatchlings 
would have been through the plug, which was composed of loosely 
packed earth. I doubt that the hatchlings would have found it possible 
to dig through the tough carton wall~ of the termitarium, which were 
from 1 to 2 cm thick in this case. They might, however, have been 
able to find one of the several openings to the outside without doing 
any digging by following the labyrinthine chambers of the termitarium 
to anyone of these openings. 

In the absence of termitaria, V. bengalensis lays its eggs in a burrow 
in the soil excavated by the female. During November, 1979, three 
such nests were found in the southern end of the Keoladeo Ghana 
Sanctuary. Two were located on opposite sides of a nearly vertical 
narrow bank in an abandoned borrow pit (Text-fig. lA, B). The eggs 
(4 and 8 shells in each and already hatched several months previously) 
were deposited in chambers 10 cm in transverse diameter, slightly less 
vertically, and 30 and 63 cm in length respectively. One had evidently 
been a rodent burrow originally, with a diameter of 5-7 cm. Though 
it continued toward the surface, it was blocked by a natural earth plug. 
Both nest burrows slanted upward at an angle of about 15°. The eggs 
were placed near the end of the enlarged part of the chambers, and 
the entrances for 20 and 31 cm respectively were filled with soil loosened 
from the roof and walls of the chamber. Some soil covered most of 
of the eggs. Escape in both cases had evidently occurred at the top 
of the loose earthen plug, where it touched the ceiling of the chamber. 

The third nest chamber was found in one of a cluster of 14 apparently 
aborted chambers excavated by monitors (scratch marks from their 
cla\vs were still easily apparent) in a vertical exposure of earth above 
and on either side of the mouth of an unoccupied striped hyaena den. 
All 14 chambers were very close together, most separated by about 
20-30 cm and pockmarking a wall about 1.5 m high and 2.3 In wide. 
The depths of the excavations v,aried from 15 to 80 cm (X = 51 cm), 
and eight of these were slightly inclined upward toward the end, while 
the remaining six were more or less level. Two had apparently been 
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excavated by enlarging some sort of pre-existing small burrow (cliff 
8wallows 1), but the others showed no evidence of this. Their transverse 
diameters fall into three size categories (10 cm=3, 7. 5-8 cm=3, 6.0-6.5 
cm=8), suggesting three different females may have been responsible 
for the excavations. Their appearance (deterioration) suggested they 
bad been excavated over a long period of time, and many of those in 
the smaller diameter class had the rim of their mouths overgrown with a 
species of moss that lightly covered much of the face, suggesting that 
these were probably the oldest. Thus I conclude that three separate 
females, during at least two different seasons, excavated this face with 
• series of nest chambers, some of which may have been aborted. 
However, the loose filling in the floor of one of these contained bits of 
egg shell of the same thickness and surface structure as those in the 
tests in the bank, so that at least one of these openings was at one 
time used as a burrow in which eggs \vt!re deposited. 

In the case of both the bank and hyaena den face situations it seems 
significant that the nest chambers are in groups. I described similar 
clusters of Varanus komodoensis burrows from both Komodo and Flores, 
Indonesia (Auffenberg, 1981A). Because examination of several of them 
revealed no eggshell fragments, I concluded that these clusters of 
v. 1comodoe11,sis burrows were not associated with reproduction. My 
recent discoveries regarding the apparent clustering of nests of Varanus 
bengalensis suggest that my interpretation of the V. komodoensis clusters 
may be incorrect; that is, they may be nest clusters. Lending further 
credence to the latter interpretation is that most- of the V. komodoen8is 
burrow clusters are on steep hillsides, and, as in the case of the V. 
6engalensis clusters on nearly vertical faces, many are some distance 
above the base of the exposure. All of the V. komodoensis burrows 
slanted slightly downward. However, the upward slant of the chambers 
in V. bengalensis nest holes on vertical faces is probably due to the 
position necessarily assunled by the digging female. In any event, the 
location of nest burrows on steep slopes or vertical faces in either 
species is probably related to reducing predation. This behaviour, 
if I have interpreted it correctly, is to my knowledge the first instance 
of this particular type of antipredator tactic (nests in steep or vertical 
exposures) in reptiles, though Deraniyagala (1957) described still another 
nest chamber for Varanus bengalensis, in which the female laid 
its eggs in a flask-shaped chamber at the bottom of a large, shallow 
body pit. Thus at least this monitor species may lay its eggs in such 
diverse excavations as abandoned termite nests, flask-shaped holes on 
level ground, or burrows excavated into steeply sloping, or even vertical, 
earthen cliffs. This variation is rather surprising, .since most reptiles 
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are apparently quite species-specific in regard to nest construction. 
This variation is even more significant when such variation occurs in 
populations of the same species separated by relatively short distances 
(ca 100 km), albeit in different ecological settings. Such variation shows 
that my earlier conclusions regarding the unusually high level of 
behavioural plasticity in this family (Auffenberg, 1981A) is additionally 
justified. Further observations and data regarding the nesting behaviour 
of Varanus bengalensis are welcomed from biologists living within the 
range of the species. 
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SYSTEMATICS AND DISTRIBUTION OF FISHES OF THE 
FAMILY LEIOGNATHIDAE (PISCES) OF THE 

VEMBANAD LAKE, KERALA (S. INDIA) 

By 

B. MADHUSOODANA KURUpl. AND C. T. SAMUEL9 

(With 6 Text-figures, 4 Tables and 2 Plates) 

INTRODUCTION 

The fishes of the family Leiognathidae distinguished by the protrusible 
jaws, and differentiated from the Gerridae by the presence of bony 
ridges, nuchal crest, cleithral projections and naked head (except in L. 
eZtmgotUB). It contributes on an average (from 1958-1967) about 2.96 
percent of the total marine fish catch in India (James, 1973). Extensive 
studies on the Leiognathidae of India are published by Arora (1951)~ 
Jones (1966), Balan (1967) and James (1973). The present paper is a 
systematic account of the leiognathid fishes of the Vembanad Lake, 
their geographical and seasonal distribution and abundance in relation 
to the environmental conditions. The depth of the lake does not exceed 
beyond 5m except in the ship channel and so the vertical distribution­
of fishes in relation to environnlental conditions was not attempted. 
The hydrology of the lake has been extensively studied by Balakrishnan 
(1957), Ramamritham and Jayaraman (1963), George and Kartha (1963), 
Cherian (1967), Qasim and Gopinath (1969), Josanto (1971) and Waller­
shaus (1973). No attempt has been made so far to give a detailed syste­
matic account of Vembanad Lake fishes and to relate their occurrence 
and abundance to the varying hydrological conditions of the lake. The 
available literature on the fish and fisheries of Vembanad Lake is con­
fined to a few papers (Shetty, 1963, 1965 ; Jhingran and Gopalakrishnan, 
1971 ; Gopalakrishnaya, 1972). The systematics and distribution of the 
leiognathid fishes are inadequate. Systematics and fisheries of lacustrine 
fishes have been extensively studied both in India and abroad by a 
number of workers, notably Chaudhuri (1916a, 1917, 1923), Coutter 
(1965, 1966, 1968); David (1954); Devasundaram (1954); Greenwood 
(1973a) ; Greenwood and Gee (1969); Holden (1967); Jacob (1961); 

1 U. G. O. J'l,nior Resea·rch Fellow, Department of Marine Sciences, University of 
Ooohin~ Oochin-682 016. 

'Pro/6SSOr ana Head of the Deparl1nent, Depart1nent of Ind'Ztstriq,l Fisheries~ Universit1j 
oj Cochin, Oochin,-682 016. 
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]hingran et al., (1963); Jhingran and Natarajan (1966, 1969); Jones 
and Sujunsingani (1954); Menon (1961) ; Pillai (1967) and Visweswara 
Rao (1977). The specific identity of the available species in the lake 
is a pre-requisite for any study on the fish and fisheries of the Vembanad 
Lake. 

Of the fishes of the family Leiognathidae, Day (1876) reported 14 
species from Indian seas; \X1eber and de Beaufort (1931) listed 16 species 
from Indo-Australian Archipelago; Smith (1949) listed 4 species 
from S. Africa; Munro (1955) reported the occurrence of 12 species 
from Sri Lanka waters and recently he has described a new species 
from New Guinea region (Munro, 1964, 1967). Tiews et al., (1965) 
recorded the occurrence of 17 species from Philippines; Kuhlmorgen­
Hille (1968) reported 14 species from Gulf of Thailand which include 
one undescribed new species and listed 31 species of leiogna thid fishes 
in F. A. o. fish identification sheets (Kuhlmorgen-Hille, 1974). Monkol­
prasit (1973) reported the fishes of the genus Secutor from Thailand 
waters which include one more new species. James (1975) revised 
the family Leiognathidae which include the description of 18 species, 
out of which 17 species were collected from Indian seas which also 
includes two new distributional records and one new species already 
reported by him (James 1968, 1969). Jayabalan and Ramamoorthi (1977) 
reported the occurrence of 11 species from Porto Novo waters on the 
east coast of India. 

Abbreviations used 

D=Dorsal fin; A = Anal fin; SD=Standard deviation; M=Mean; 
SL=Standard length; TL=Totallength. 

THE VEMBANAD LAKE SYSTEM 

The Vembanad backwater system is the largest on the south west 
coast of India, and extends between, latitude 9°28' and 10°10' Nand 
longitude 76°13' and 76°30'E. It has a length of about 90 km. and 
extends from Alleppey in the south to Thuruthippuram (east of Azhee­
kode) in the north. The total area is about 300 sq. km. The depth 
varies from 1.5 to 12 m and the width varies from a few 100 m to about 
14.5 km. On the northern part, there ar~ two permanent openings to 
the Arabian Sea, one at Cochin, a 450 m wide channel which forms 
the main entrance to Cochin harbour and the other at Azheekode. 
These regions are subjected to regular tidal influences and have all the 
characteristics of a typical tropical estuary. Tides in the Cochin back­
waters are of mixed semidiurnal type and two successive high and low 
waters occur each day with substantial difference in range and time. 



KURUP & SA~{UEL : Distribution of Leiognathidae 389 

'-rhe main source of fresh water for the backwater is two large rivers­
Periyar in the north and Pamba in the south. Four other small rivers 
viz. Achankoil, Manimala, Meenachil and Moovattupuzha also empty 
into the backwater. 

MATERIALS AND METHODS 

Fortnightly cruises were made in the estuarine region and n10nthly 
cruises were made from AUeppey to Thuruthippuram in the research 
vessel "Sagitta" during the year 1978-'79. Fish sanlpling surveys were 
conducted from various fishing operations like stake nets, chinese 
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Text-fig. 1. Sketch of Leiognatlt UIS orc'virostris showing how measurements are 

made. 

shrimp nets and drag nets with the emphasis laid on species diversity 
and catch composition. Water samples for analysis were collected from 
20 fixed stations. 

The present study is based on the material collected exclusively 
from Vembanad Lake and the locations are plotted in the maps 
(Text-fig. 2, 3 & 4). The number of specimens examined differed for 
each species because of their varied occurrence. Measurements and 
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counts were made on preserved fishes. Considerable shrinking of 
specimens occurred during preservation. Details of live colouration 
are noted for most of the species. Except for total length, all measure­
ments were taken fronl point to point (straight line) on the left side 
of the fish (with mouth closed). i\ pair of dividers and vernier calipers 
\vere used for measurements and they were rounded off to the nearest 
millimeter. All proportions are in per cent of standard length except 
the snout length, orbit diameter and inter orbital distance which are 
in per cent of head length (Table 1, 2 & 3). Measurements and counts 
are made according to William and Venkataramani (1978) and Lowe-Me 
Connell (1978). 

The following abbreviations are used (all measurements in nl.m.) 
for the characters used in this study (Text-fig. 1). 

SL 2 Total length, from tip of snout to tip of longest caudal fin. 

SL 1 Standard length, from tip of snout to caudal base (hypural bone junction). 

D J Body depth, from origin of firat dorsal spine to dorsal point of insertion of pelvic 
fin. 

SH Head length, from tip of snout to posterior edge of opercular bone. 

SO 1 Snout length, tip of snout to the first margin of eye. 

0 1 0 2 Orbit diameter, horiZiontal distance between the free orbit rims. 

XY Dorsal spine length, from origin of sec.;ond dorsal spine to its tip. 

Elt' Anal spine length, frOln origin of second anal spine to its tip. 

B 1Ll Length of caudal peduncle, frol11 the point of origin of last dorsal fin ray to 
posterior margin of hypural bone. 

D2 \Vidth of caudal peduncle, at the point of least depth. 

DB 1 Length of dorsal fin base frOlll origin of fin to last ray. 

AB:.a Length of anal fin base. 

PI P'z Pectoral fin length, distance from base of upper-most pectoral ray to tip of 
longest ray. 

VI y 2 'Ventral fin length, distance from anterior point of origin of the spine to the tip 
of longest ray. 

SD Pre-dorsal length, from tip of snout to origin of first dorsal fin spine. 

SA Pre-anal length, from tip of snout to origin of first anal spine. 

BPI Pre-pectoral length, from tip of snout to do~sal point of origin of pectoral fin. 

SV 1 Pre-ventral length, from tip of snout to anterior point of origin of ventral fin. 

CHARACTERS OF T AX ON 0 l'..1IC VALUE 

Fishes of the family Leiognathidae can be easily diagnosed due to 
the presence of the follOWing specific characters : compressed body with 
deciduous cycloid scales; head scaleless (except in L. elongatu8) with 
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bony ridges ending in a nuchal c~est. The jaws may be oblique or 
horboDtal and extremely protrusible, thus forming a tube. Cleithral 
projections are present on opercle (Jayabalan & Ramamoorthi, 1977). 
Oill membranes united with isthumus; five branchiostegal rays. A 
long single dorsal with 8 spines and 16 rays with conspicuous basal 
sheath; anal fin with 3 spines and 14 rays. Ventrals short with 
one spine and 5 rays with an axillary scale-like structure. Caudal fin 
forked • 

. The family Leiognathidae consists of three genera, Leiognathu8 
Lecepede, Gazza Rupell and Secutor Gistel (Smith 1949, Munro 1955, 
Kuhlmorgell-Hille 1968, 1974, James 1975, Nelson 1976). The direction of 
the protrusible jaws and the nature of jaw teeth are used for differentia­
tiDg the genera. The body depth in relation to standard length, length 
of-the second dorsal spine, presence or absence of breast scales, shape 
of snout and mandible, position of nostril and body colourations are 
also useful in differentiating the species within a genus. 

I 

A KEY TO THE SPEOIES OF LEIOGNATHID FISHES OF VEl\fBANAD LAKE 

Jaws extremely protractile, canine teeth 

absent. 

Jaws protractile, canine teeth present. 

1. Protrusible jaws point forwards or downward, 
mouth horizontal, 'Y' sbaped bony ridges on 
head, 2 cleithml projactions. 

Protrusible jaws point upwards, mouth oblique, 
'V' or 'Y' shaped bony ridge on head, cleithral 
projections 1 or 2, ventral profile much more 
con vex than dorsa.l. • •• 

9. Dorsal profile more convex than ventral, sharp 
ascent from truncate snout to dorsal fin. 

Dorsal profile equal to or nearly the same as the 
ventml profile, gradual ascent from snout to 

dorsal fin. 

8. Snout shoder than eye diallleter, conspicuous 
scales on breast, mandible slightly concave, jet 
black blotch on spinous dorsal. .. :-

Snout more or less equal to eye diameter, breast 
with very thin scales, apparentl~ naked, man" 
dlble strongly concave. 

4. lateral line ending below middie or end of soft 
dorsal. 

Lateral line continued to base of caudal fin. • .. 

1 

Gazza Ruppen 10 

Secutor Giste19 

3 

4 

L. splendens (Ouvier) 

L. equulus (Forskal) 

. .. 
5 

8 
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5. Jaws point forwards when protruded, slllall 

stales on breast. 

Jaws point down wards when protruded, no 

(j 

stales on breast. 7 

0. Ventral profile luore deep and strongly t0111-

pressed; yen trals very short; upper third of the 

spinous dorsal orange, edged with black on the 

lower border. 

7. RhOlUboid body, baek without irregular pat­

terns; yellow band along lateral line; deep 

black blotch on spinous ilorsal. 

8. A concavity on the anterior dorsal par~ of the 

body, back with irregular zig-zag marks. 

Scales absent on breast, black patch across 

nape, ochre-yellow blotch on abdomen, yellow 

spot neal' pectoral axil. 

9. Body oblong, depth 42.3-52.8% in S. L., Lateral 

line ends below a little before end of soft dorsal. 

Body oval, depth -56.8-63.0% in S. L., Lateral 

L. bindus (Valenciennes) 

L. daU'ra (Cuvier) 

L. bC1'bis (Valenciennes) 

L. brevitost1'is (Valenciennes) 

S. insidiator (Bloch) 

line ends below middle of soft dorsal. ... S. 1'u,conius (Halnilton-Buchanan) 

10. Body depth less than 46.5 % in S. L. G. 1ninuta (Bloch) 

1. Leiognathus spJendens (Cuvier) 1829 

(Plate II A) 

Brief description: Based on 31 specimens ranging in size 38.0-93.0 
mm S. L (46.0-116.0 mm T. L). Morphometric data are summarized in 
Table 1. D. VIII, 16 ; A. Ill, 14 ; P. 18-20 : V. I, 5 ; C. 24. 

Height of the body at D origin more than half of S. L. Snout length 
less than orbit diameter. Gill rakers on first arch 5+19-21=24-26. 
Lateral line with 50-57 sensory tubes. 

Occurrence and Abundance in the Lake: L. splendens occurs from 
·October to May in the catches from those parts of the lake (Text­
fig. 2) where the salinity ranges from _19.2-33.3%0 and temp~rature 
25.0-34.2°C. From October to January its occurrence was very spor­
adic and the distribution was more or less confined to the mouth 
and lower reaches of the estuary. The penetration of this species 
into the interior parts of the lake \vas coincided with gradual incre­
ase in salinity gradient. It's regular occurrence in small numbers 
was noticed from February to May in the estuary when the salinity 
(23.0-33.3(/~0) and temperature (30.4 - 34.2°C) were high. 

Distr'ibution: Indo-Australian Archipelago, New Guinea, Red Sea, 
Madagascar, Gulf of Thailand, Sri Lanka, Andaman Islands, Sianl, 



PLATe 11 A& B 

Figc;. A. Lei~ 1tath us S'P Ze It,d,ens: (Cu'Vi,er) 

8 . Lei1gnathus equulus I.Fvrs"al ~ 



P LA TE II 'e & 0 

Fii8S. c. Lei.ognat},':~$ bindu$ '\ v a l'encieUJlee ) 

1>. Lciognathus qaur<.& (CuYi(r) 
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China, Formosa, Philippines, Queensland, Fiji Islands, India-East Coast: 
Oulf of Mannar, Gopalpur, Visakhapatnam, Kakinada, Madras, Tuti­
corm. Coromandal coast, Palk Bay, Godavari estuary and Porto Novo; 
West Coast: Goa, Karwar, Mangalore, Calicut, Malabar, Cochin, 
Vizhinjam and Cape Comarin. 

2. Leiognathus equulus (Forskcil) 1775 

(Plate II B) 

Brief desoription: Based on 48 specimens ranging in size 33.0-
91.0 mm S.L. (41.0-125.0 mmT.L) Morphometric data are summarized 
in Table 1. D. VIII, 16; A .III, 14; P. 20 ; V. 1,5; C. 24-25. 

Height of the body at D origin more than half of S.L. Snout 
length nearly equal to orbit diameter. Gill rakers on first arch 
4+(14-16)=18-20. Lateral line with 57 .. 62 sensory tubes. 

Occurrence and Abundance in the Lalce: L. equulus occurs throughout 
the year in the catches from the lake. It is one of the most abundant 
species and contributes about 40% of the total silver-belly fishery of 
the lake. These are euryhaline fishes which are able to occupy all 
regions of the lake (Text-fig. 2) where the" salinity (0.2 - 33.3%) and 
temperature (23.0 --- 34.2°C) were highly fluctuating. It was. relatively 
abundant in the mouth,· middle and lower reaches of the estuary where 
salinity was invariably high (18.0 - 33.3%0) during the pre-monsoon 
period. The catch composition of this species was relatively more 
ill the northern half (Cochin-Thuruthippuram) of Vembanad Lake than 
southern half. The occurrence of this species in the region east of 
the Thannirmukham barrage was scarce where salinity does not exceed 
3.7%0. During monsoon season almost freshwater condition prevailed 
in the lake, so that its availability was reduced but during intermonsoon 
months fairly good catches were noticed especially from February to 
May when the salinity (9.2 - 33.3%0) and temperature (29.3 - 34.2CO) 
were comparatively high. 

Di8tribution: Indo-Australian Archipelago, Red Sea, Beira, Zanzibar, 
Natal coast, Delagoa Bay, Chinde, Medagascar, Bourbon, Mauritius, 
Muscat, Sri Lanka, Siam, Bankok, Formosa, Riykiu islands, Philippines, 
Marianas, Australia, Solmon islands, New Calendonia, Somoa, Fiji 
islands, Gulf of Thailand, India-East Coast: Coromandel coast, Manda­
pam, Rameswaram, Kilakarai, Pamban, Madras, Porto Novo, Godavari 
estuary and Chilka Lake; West Coast: Bombay, Malabar, Cochin 
and Cape Comarin. 
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3. Leiognatbus bind us (Valenciennes) 1835 

(Plate II C) 

Brief description: Based on 22 specimens ranging in size 48.0-84.0 
mm S.L. (61.0-117.0 rom T.L.). Morphometric data are sUlnmarized in: 
Table 1. 

D. VIII, 16; A. III, 14; P. 18-20; V. I, 5; C. 24. 

Height of the body at D origin more than half of S. L. Snout length 
less than orbit diameter. Gill rakers on first arch 4·6+ 18-19=22-25. 
Lateral line with 37-47 sensory tubes, ending below the nliddle of soft 
dorsal. 

Occurrence and Abundance in the Lake: L. bindus occurs in the 
months from January to May in the catches from the lake. It's 
occurrence was strictly confined to the mouth of the estuary (Text-fig. 2) 
when the salinty (26.2-33.3%0) and temperature (25.0-34.2°C) were 
uniformly high. During January and February its occurrence was very 
sporadic. From March to May its regular occurrence in traces was 
noticed in the catches when the condition prevailed in the estuary was 
closely related to those of the nearby inshore areas. The salinity 
(28.5-33.3%0) and temperature C32.5-34.2°C) were remarkably high during 
the above months' in th~ estuarine mouth. By examining the catch 
composition it was clear that this species maintains a very low level 
of population in the head of Cochin barmouth and at Azheekode 
during the months from March to May. 

Distribution: Indo-Australian Archipelago, East-Africa, Gulf of 
Thailand, Sea of Penang, Sri Lanka, China, Formosa, Philippines, 
India-East Coast: Coromandel Coast, Mandapam, Gulf of Mannar, 
Madras and Porto Novo; West Coast: Cochin. 

4. Leiognathus daura (euvier) 1829 

(Plate II D) 

Brief description: Based on 18 speci~ens ranging in size 67.0-73.0 
mm S.L. (86.0-96.0 mm T.L). Morphonletric data are summarized in 
Table 2. 

D. VIII, 16; A. III, 14; P. 18, V. I, 5; C. 24. 

Height of the body at D origin less than half of S.L. Snout length 
more or less equal to orbit diameter. Gill rakers on first arch (4-6)+ 
(15-16) = 19-22. Lateral line with 49-57 sensory tubes. 

Occurrence and Abundance in the Lake: L. aaura occurs from the 
middle of March to May in the catches from the mouth of the estuary.-
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TABLE L Body pmportioDl of L • .,,.,,,4,,,,.. L. sguuZ,. and L. bift4w 8. percent of ltandam leugth and head I_Ph- ,. 
81. L. S,lmclens L. SguulU,B L. bindra r No. Oharacters Range Mean B. D. Bange Mean B. D. Bange Mean B.D. c::: 

IN STANDARD LENGTH 19 
•• 

1. Depth of body (at the origin 

i! of dorsal) 48.6-57.8 54.0 2.2 54.8-66.6 59.6 8.2 51.4-55.9 58.6 1.4 
2. Head length 81.0-~4.0 82.8 0.8 88.8-87.0 34.7 1.2 29.5-81.9 80.4 0.'1 !. 
S. Dorsal origin 46.2-51.1 48.2 1.6 49.1-55.5 58.2 2.1 39.5-45.2 42.9 1.6 ~ 

~ 

Anal origin 49.2-56.7 58.9 1.9 52.7-60.6 57.2 1.8 52.0-59.9 55.7 -. 4. 1.9 8 
5. Pectoral origin 81.1-35.4 83.0 1.1 82.9-88.8 36.3 2.0 28.0-85.4 31.1 1.9 ~ 
6. Ventral origin 34.4-89.5 37.1 1.2 88.5-44.6 41.4 1.5 38.Q-41.9 39.6 1.2 ~ 
7. D base length 49.9-59.1 56.4- 2.8 52.9-62.9 56.9 8.0 54.1-59.9 57.1 1.6 

~ -. 
8. A base length 39.4-47.6 45.8 2.0 48.8-51.0 46.8 1.8 43.0-51.9 47.9 2.3 

c8 
;8 

9. Pectoral length 22.7-26.3 24.9 0.9 19.5-25.7 23.2 2.1 19.3-23.8 21.1 1.2 
~ 

~ 
10. Ventral length 15.0-18.0 16.8 0.7 18.6-15.7' 14.7 0.8 8.8-12.4 10.1 

~. 

1.0 ~ 
11. Length - Second dorsal spine 21.8-28.8 22.6 0.9 18.1-28.5 21.4 1.5 17.1-20.7 18.8 1.1 (b 

12. Length-Second anal spine 16.4-21.0 18.8 1.4 15.4-20.6 18.8 1.5 12.5-15.2 14.5 0.9 

18. Length-Caudal peduncle 9.0-12.4 10.6 0.8 7.8-12.8 9.8 1.2 8.0-11.1 9.5 1.4 

14. Depth -Caudal peduncle '1.8-10.8 9.5 0.8 5.5- 9.2 7.4 1.0 6.6- 7.7 7.1 0.8 
IN HEAD LENGTH 

1. Eye diameter (~orizontal) 85.0-42.8 88.4 2.1 29.1-35.4 81.6 2.0 34.6-42.8 39.4 8.7 
2. Snout 26.0-32.5 29.4 1.8 28.0-87.5 82.9 2.6 24.0-81.8 27.9 2.4 

S. Inter orbital space 33.8-40.0 85.9 1.8 88.3-43.7 88.2 3.2 30.0-48.4 86.1 3.5 

~ 
\0 
Ul 
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During these months the entire estuary has a marine habitat. High 
salinity (29.6-33.3~~o) and temperature (32.8-34.2°C) were noticed ftom 
its known region of occurrence (Text-fig. 2)._ By examining the catch 
composition it is clear that this species have a meagre population in 
the estuary during these months and constitute only a minor local 
fishery. 

I 

10 

10° VYPE EN 
FORT-eOCHI 

I 

50 

, 
40 

ALLEPPEy----
I 
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£ L. bindus 
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Text-fig. 2. Geographic distribution of Leiognathus eUltulus, L. splendens and L. 
bindus in Vembanad Lake (based on specilnens personally examined). 

]Jistribution: Indo-Australian Archipelago, Gulf of Thailand, Sea of 
Penang, South Arabia, Andanlan Islands, Sri Lanka, Siam, Queensland, 
India-East Coast: Palk Bay, Gulf of Mannar, Coromandel Coast, 
Chilka .lake ~nd Porto Novo;- West Coast: Goa a~d Cochin. 
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. 5. Leiogn8tbus berbis (Valenciennes) 1835 

(Plate II E) 

397 

Brief description: Based on 8 specimens ranging in size 86.0-96.0 
mm S.l. (106-118.0 mm T.L). Morphometric date are summarized in 
Table 2. 

D. VIII, 16; A. III, 14; P. 16 .. 18; V. I, 5; C.24. 

Height of the body at D origin less than half of S.L. Snout length 
greater than orbit diameter. Gill rakers on first arch (3-4)+ (13-14)= 
16·18. Lateral line with 35-52 sensory tubes, ceasing before end of 
soft dorsal. 

Occurrence and Abundance -in the Lake: L. berbis was found only 
in very small numbers during the first week of May from the ship 
channel and the "mouth of the estuary (Text-fig.3) where high sali­
nity (33.3%0) and temperature (32.8°C) were noticed. 

Distribution: Indo-Australian Archipelago. Red Sea, Zanzibar Phili­
ppines, India-East Coast: Palk Bay, Gulf of M~nnar and Porto Novo, 
West Coast : Goa and Cochin. 

6. r.eiognathus brevirostris (Valenciennes) 1835 

( Plate II F) 

Brief description: Based on 52 specimens ranging in size 59.0 - 85.0 
mm S.L. (79.0 -105.0 mm T.L). Morphometric data are summarized in 
Table 2. 

Height of the body at D origin less than half or nearly half of 
S.L. Snout length more than orbit diameter. Gill rakers on first 
arch (4-6) + (18-19)=22-25. Lateral line with 55-60 sensory tubes. 

Intensity of colour varies with localities. Diffuse 12-14 irregular 
bands on dorsal profile. Narrow bluish green strand from isthmus 
to caudal peduncle in fresh condition. Opercle yellow. Golden yellow 
on lateral line, bordered by dusky margins. The membrane between 
anal spines and rays fringed with orange red colour. 

Occurrence and' Ab'undance in" the lAke: L. brevirostris was equally 
abundant as L. equulus and its occurrence was noticed throughout the 
year in the catches from the lake. These are also eury haline fishes 
which were able to occupi all regions of the lake (Text .. fig. 3) and forms 
l.ocal fisheries of considerable importance. The distribution pattern of 
this species was more or less similar to that of L. equulus. During 
monsoon its availability was reduced but during intermonsoon months 
fairly good catches were noticed, especially from December to May 
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when the salinity ranges from 5.2-33.3%0 and temperature 24.1-34.2°C 
in the lake. 

Distribution: Indo-Astralian Archipelago, China, India-East Coast: 
Palk Bay, Gulf of Mannar and Godavari estuary; West Coast: Cochin . 

•. Leiogrnthu5 brevirostris 

o~ L. berbls 

AZH daura 
I 

1-0 

10° VYPEEN 
FORT-CaCHI 

56 
<t: 
W 
c.n 

z 
c( 

CD HANNIRMUKHAM , <{ 

40 ~ « 

ALLEPPEY ------;;0;..;;;... 

30 ___ ~~ __ ~~~ __ ~~ __________ ~ 
76 10' 30' 

Text-fig. 3. Geographic distribution of Lewgnathus brevirostris, L. berbis and L. 
daura in Vembanad Lake (based on specimens personally examined). 

7. Secutor insidiator (Bloch) 1787 
(Plate III A) 

Brief description: Based on 35 specimens ranging in size 41.0-73.0 
mm S.L. (49.0-91.0 mm T.l). Morphometric data are summarized in 
Table 3. 
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Fig~ . .b! .. Leioyuathus berbi (Valeu<'ienne~) 

F. L,t'ioqnatlua~ bl'ct'i fo;c;tris n"alenciennesl 



KURUP & SAMUEL PLATE III A &. B 

H'lg:,. A. Se,cutor ~',~~i,diat()1' (Bloch) 

B.. Seeutot I''Uconius (Hamilton-Buchanan) 
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TABLE 2. Body proportions of L. dOlUlTtJ~ L. bB'l'bis and L. brevwosl,.u as percent of standard length and head length. G 

81. L. da'UrtJ L. berbis L. br8tJwostris 
~ 
c/). 

No. Chameters Range Mean S. D. Range Mean S. D. Range Mean S. D. > 
~ 

IN STANDARD LENGTH tIS 
t"I .. 

1. Depth of body (a t the origin 
b' of dorsal) 45.5-49.9 47.5 1.4 40.6-42.6 41.9 0.6 44.0-50.6 47.9 2.7 , . .... 

2. Head length 28.1-80.1 29.0 0.6 27.0-29.4 28.0 0.9 29.1-32.8 30.5 1.8 ""t •• Qot 

3. Doreal origin 44.2-48.6 45.5 1.2 40.6-43.0 42.4 1.7 41.0-45.4 44.4 1.3 ~ 
~ 

54.7-57.3 55.7 58.8 2.1 
... 

4. Anal origin 53.5-56.3 55.2 0.8 1.1 49.9-55.6 0 
~ 

5. Pectoral origin 28.5-32.8 80.5 1.2 29.1-31.3 30.0 0.9 29.1-34.4 31.6 1.5 
~. 

6. Ventral origin 36.2-40.2 38.8 1.S 38.2-89.9 38.7 0.8 85.2-41.6 37.8 1.7 
~ 7. D Base length 50.7-56.1 53.9 1.8 53.6-56.9 65.4 1.4 52.5-56.9 54.3 1.8 .... 

8. A l::ase length 42.0-45.2 44.0 1.1 41.8-46.3 43.8 2.0 43.Q-48.4 45.2 1.6 c8 
~ 

9. Pectoral length 18.8-22.5 20.5 1.4 16.8-17.1 16.9 0.1 17.1-20.6 19.2 1.2 Q 
~ 
;toe 

10. V en tral length 10.1-16.4 18.3 1.7 11.5-12.9 12.2 0.6 10.1-14.8 12.7 1.5 f 11. Length-Second dorsal spine 19.4-23.8 21.5 1.2 20.9-28.5 22.6 1.1 20.3-24.6 21.5 3.1 
12. Length-Second anal spine 14.2-16.4 15.2 0.8 16.2-20.2 18.8 1.6 14.4-18.7 17.0 1.6 
13. Len:.,th-Caudal peduncle 8.5- 9.8 9.1 0.5 8.4-10.4 9.5 0.8 8.1-11.8 10.0 1.2 

14. Depth-Caudal peduncle 5.7- 8.8 7.1 0.6 6.7- 7.8 7.0 0.5 6.3- 8.2 7.0 0.7 

IN HEAD LENGTH 

1. Eye diameter (Horizontal) 32.3-40.0 35.6 2.4 28.5-33.8 30.8 1.9 26.8-35.0 30.2 3.2 

2. Snout 27.2-35.0 31.5 2.8 82.1-34.6 33.6 1.2 29.4-37.5 34.5 3.5 

3. Inter orbital spcae 38.0-45.0 41.6 2.8 32.8-34.2 83.2 1.2 83.3-42.8 37.5 2.7 

c.".a 
\0 
\0 
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D. VIII, 16; A. III, 14; P. 16-17; V. I, 5; C.24·26. 

Height of the body at D origin less than half or nearly equal to half 
of S.L. Snout length less than orbit diameter. Gill rak~rs on first 
arch (5..-5)+(10-24)=.25-30.., L~teral~ line ,with 44-58 sen~ory tubes, 
extends almost upto two thirds of soft dorsal. 

Occurrence and Abundance in the Lake: S. insidiator occurs from 
Septemb'er ~o middle of June 'in the' lake (Text-fig. 4) where' salinity 
ranges lrorn 14.6·33.3%0 and temperature 24.0-34.2°C. DUling :the mon­
soon periods the lake is influxed by freshwater as a result of heavy 
rainfall, so that this species completely disappears in the catches. By 
examining the catch composition it is clear that from September to 
December it was very scarce and its occurrence was more or less confined 
to the mouth and lower reaches of the estuary. From January to May 
fairly good catches were noticed /rom northern half where salinity 
(13.8-33.3%0) and temperature '(24.5-34.2°C) were comparatively high. 
Only very stray catches were noticed from the southern half of Vern­
banad Lake. 

Distribution: Indo-Australian Archipelago, Gulf of Thailand;"East 
Coast of .Africa, Medagascar, Seychelles, Delagoa Bay, Natal Coast, Sri 
Lanka, ~o.i1gkong, Philippines, .Tahiti, India-East Coast: Palk Bay ~ Oulf 
of Mannar, Coromandel Coast, Mouth of Ganges, Madura, Godavari 
estuary, Chilka Lake and Porto Novo; West Coast; Goa, Malabar 
and Cochin. 

8. Secutor rucoDius (Hamilton-Buchanan) 1822 

(Plate III B) 

Brief description: Based on ,26 specimens ranging in size 33.(j-78.0 
mm S.L~' (40.0-98.0' min T.L.) Morphometric d~ta· are su~mariz~d in 
Table 3. 

D. VIII, 16 ; A. III, 14 ; P. 16; V. I, 15; C. 24. 

Height of the body at D origin more than half of S. L. Snout length 
less than orbit diameter. Gill rake'rs on first arch (5-6) (17-19)=22-25. 
Lateral line with 20-29 sensory tubes, extends up to middle of. soft 
dorsal. 

Occurt'ence and Abdunaance in the -' Lake :: S·. ruconiu8 occurs from 
February to May in the catches from the lake. During, February and 
March only juveniles (39.0-65.0 mm S. L) were present in the estuary. 
It's distribution (Text-fig. 4) was mainly confined to the northern half 
of Vembanad Lake and only' very stray occurrences were noticed upto 
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Thevara (South of Cochin). The occur~ence of this species was noticed 
In those parts of the lake where the salinity (25.8-33.3%0) and tempera­
ture (30.4-34.2°C) were invariably high in the above months and nearly 
ma·rine conditions were prevailing. 

Di8tr'bution: Indo-Australian Archipelago, Gulf of Thailand, West 
ward to South Africa, South Arabia, Sri Lanka, Malayasia, China, 
Formosa, Philippines, India-East Coast: Palk Bay, Gulf of Mannar, 
Madras, Chilka lake, Porto Novo and Godavari estuary; West coast: 
Ooa and Cochin . 
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~ext-fig. 4. Geographic:~ distribution of Secutor insidiatcrr S. ruconius and Gazza 
mtnuta in Vemb8.nad Lake (1:iasec1. on specimens personally examined). 
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9. Gazza minuta (Bloch) 1797 

(Plate III C) 

Brief description: Based on 4 specimens ranging in size 107.0-116.0 
mm S.L (131.0-145.0 mm T.L). Morphometric data are summarized 
in Table 3. 

D. VIII, 16; A. III, 14; P. 20; V. I, 5; C. 24. 

Height of the body at D origin less than half of S.L. Snout length 
less than orbit diameter. Gill rakers on first arch (3-5) + (15-16)=18-21. 
Lateral line with 60-62 sensory tubes. 

Occurrence and Abundance in the Lake: G. minuta occurs very spora­
dically in the catches from the lake. It's occurrence was noticed only 
in the later half of April from the mouth of the estuary and the ship 
channel and was in small numbers. During the above months the 
estuary had a marine habitat and high salinity (32.9%0) and temperature 
(32.8°C) were noticed from the reported region of occurrence 
(Text-fig. 4). 

Distribution: Indo-Australian Archipelago, Red Sea, Gulf of Thai­
land, Mossambique, Northern coast of Australia, Delagoa Bay, Natal 
coast, Medagascar, Bourbon, Mauritius, Seychelles, Andaman IslandsL 

Minicoy Islands, Sri Lanka, Siam, Formosa, Philippines, New Guinea, 
Solomon Islands, New Britain, Tahiti, Tanna, Rarotonga, India-East 
Coast: Palk Bay, Gulf of mannar, Chilka Lake, Madras and Porto 
Novo; West Coast; Cochin and Cape Comarin. 

DISCUSSION 

The Vembanad Lake is the largest estuarine system of Kerala and. 
it has a rich and diversified fish fauna. The silver-belly fishes constitute 
an important fishery in the lake. Shetty (1963) listed only six species 
of leiognathid fishes from Vembanad Lake. Among those six species, 
Leiognathus lineolatus (Valenciennes) and L. fasciatu8 (Lacepede) were 
not collected so far by the present authors. The authors collected 9 
species of silver-belly fishes from the lake which are described in this 
paper. Menon (1961) listed 6 species of silver-belly fishes from Chilka 
Lake, Visweswara Rao (1976) listed 7 species from Godavari estuary. 
On comparison it is clear that Vembanad Lake which is smaller than 
the Chilka Lake has more species of leiognathid fishes. 

The distribution of fishes within any water body shows a zonal 
pattern, both longitudinal and transverse, due to behavioral adjustments 
(physiological adaptation) for optimal water currents, temperatures and 
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Fig.V. Gazt<·f UHnuta· (Blot.:h) 



~ 
~ TABLE 8. Body PrQportioDB of 8. iMicUator, 8. rUCOf&iua and G. miflutG as percent of standard length and head length. Ji 

SI. B. ;nsidi/1,to'/" 8. '-lICOntUS G. minutlJ 
~ 

r No. Characters Range Mean B. D. Bange Mean S. D. Bange Hean B. D. 
C! 

IN STANDARD LENGTH .. 
l"'" 

1. Depth of body (at the origin •• 
of dor~al) 42.S-52.B '47.8 2.6 56.B-63.0 59.2 2.1 42.0-46.1 44.0 2.8 ~ 

2. Head length 26.9-80.9 28.6 1.1 25.0-81.8 SO.4 2.9 82.8-82.7 82.6 0.2 .... 
3. Dorsal origin 34.6-41.4 38.1 2.0 85.4-42.8 39.8 2.1 48.9-44.S 44.8 0.6 S: 

&e 
4. Anal origin 53.4-59.9 56.6 2.0 54.5-63.S 61.8 2.9 57.9·-62.0 59.9 2.5 

co.. -. c:> 
5. PectOral origin 27.8-80.9 29.5 0.9 29.5-34.8 31.6 1.5 88.6-84.4- 84.0 0.5 ;S 

6. Ventral origin 41.1-47.2 44.1 2.8 45.4-54.5 51.2 2.5 39.2-43.1 41.1 2.7 ~ 

7. D base length 51.1-59.6 55.B 2.2 54.1-59.8 56.B 1.5 55.1-62.6 58.8 2.3 ~ -. 
8. A base length 46.3-51.9 49.'1 L8 48.5-55.5 51.'1 1.9 42.9-44.8 43.8 1.8 c2 
9. Pecto~l length 19.9-24.9 22.4 1.2 21.2-26.8 24.3 1.6 18.2-19.8 19.0 1.1 

;I 
A 

10. Ven ttal length 8.8-11.5 10.2 0.7 6.0- 8.6 8.2 1.0 18.7-14.0 13.8 0.2 
;; -. 

11. Length-Second dorsal spine 15.1-19.5 17.0 1.7 15.1 ... 22.2 17.7 2.2 16.3-18.6 17.4 1.6 ~ 
~ 

12. Length-Second anal spine 9.2-12.7 10.7 1.0 8.9"13.0 11.8 1.2 14.6-15.8 15.2 0.8 

18. Length-Caudal peduncle 9.0-10.9 9.5 1.0 9.3-13.9 11.4 1.1 9.3- 9.4 9.3 0.7 

14. Depth-Caudal peduncle 5.8- 8.6 7.1 0.6 7.2- 9.'1 8.5 0.6 7.0- '1.'1 7.8 0.4 

IN HEAD LENGTH 
1. Eye diameter (Horizontal) 88.8-42.8 87.9 4.1 88.2-40.0 87.9 3.5 30.6-34.8 32.4 2.6 

2. Snout 81.2-8S.0 84.1 1.9 28.0-85.0 Sl.1 2.8 29.8-31.4 30.8 1.4 

8. / Inter orbital space 30.0-42.8 86.1 4.8 80·7-40.0 86.2 4.0 84.8-34.6 84.4 0.2 

~ w 



404 Records of the Zoological SU1'vey oj India 

chemical concentrations (John D. Hopkrik, 1973). The study on the 
distribution and availability of silver-belly fishes present in the 
Vembanad Lake shows that they evince different patterns of distribu-
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Text-fig. 5. Comparison of body depth with standard length for Leiognathus splen­
dens, L. equulus, L. bindus, L. da'Ura, L. berbis and L. bret:irostris. 

tion. The lake is permanently connected with the Arabian Sea. So 
there is' a regular ingress and egress of marine fishes into and from 
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the Lake, caused in part, atleast, by tidal flow. The seasonal influence 
on the occurrence and abundance of leiognathid fishes in the lake 

• 
• 
• 

+ 

1I1 
::t 
C 0 
0 .-
u ~ :J 
:J 0 C 
~ 

\... C E 
~ 

"0 0 0 .- 1I1 N ::J C N U 
OJ C 

U1 U1 ~ 

+ 0 • 

• 

+ 
+ 

o 

o 0 
o 

+ 

o 

o 
o 

o 0 
o 
00 

+ 
~ 

o 
+ 
+ 

o 
o 

+ + 000 o 

w 
N ...... 

o o ..... 

o E 
en E 

I 
I 

0 ...... 
col!) 

Z 
W 
....J 

0 0 
"C( « 

o 
z 
« 

o~ 
<D if, 

c 
l.f") 

0 0 

.... I 
• I .+ .~ 

------~----~-----+----~------o~----o~--~~~ 

~ ~.~ N ~ ['... CD 

BODY DEPTH - mm 
Text-fig~ 6. Compari50n of body depth with standard length for Secutor ins-idiator, 

S. I'llconius alic1 Gazza "minuta. 

appears to be mainly dependent on prevailing hydrographical condi­
tions. Mergalef (1964) has argued that species diversity increases with 
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increasing oligotrophy. Since most of the fishes are known to perform 
either short or long term migrations, it becomes necessary for fishery 
biologists to consider the distribution of population in the estuaries 
and adjoining seas simultaneously ()hingran and Gopalakrishnan, 1973). 
During pre-monsoon periods, the rainfall is negligible and so the 
conditions of salinity, temperature, water currents and food items 
prevalent in the lake are fovourable with the result that of catadromous 
fishes get into the lake. The entire estuary becomes saline and rich 
in animal life during the premonsoon period. About 90% of the 
common species occuring in the estuary registered their ~eak of abun­
dance during this period (Rao and Madhu Pratap, 1975). During late 
June as a reauit of heavy rainfall there is a heavy influx of freshwater; 
so most of the marine fishes migrate towards the sea. By the end of 
September, brackish water conditions are established and gradual 
increase in salinity was noticed in the Lake. It has been reported that 
the maximum fishery occurs during the intermonsoon months of 
October-April (Silas and Parameswaran Pillai, 1975). 

TABLE 4. Occurrence, Season and Frequency of the 9 species of "Leiognathid 
Fishes" of Vembanad Lake. 

Species Occurrence Season Frequency 

Leiognathus stplendens I\ligrant January-~fay Not very common 
L. eguulus Resident All year Fairly common 
L. bindus l\1igrant l\farch-l\1:ay Rare 
L. daura l\figrant l\farch -1\1:ay Common 
L. berbis Vagrant 1\1ay Very rare 
L. bretirostris Resident All year Fairly common 
S ecutor insidiator l\figrant All year except Common 

June-August. 
S. ruconius ]\1i gran t February-1\iay Not very common 
Gazza minuta Vagrant April Very rare --

Lake fish faunas characteristicall y falls into distinct inshore and 
offshore species association (Keast and Harker, 1977). Of the 9 species 
of silver-belly collected from the lake, LeiognathulJ brevirostris (Valen­
ciennes) and L. equulus (Forskal) are euryhaline, and are undoubtedly 
able to utilize all regions in the lake. The occurrence of S. insidiator 
(Bloch) and L. splendens (Cuvier) were noticed during pre-monsoon and 
post-monsoon periods in the lake. The presence of S. fuconius (Hamil­
ton-Buchanan), L. bindus (Valenciennes) and L. daura (Cuvier) were 
~oti~ed during premonsoon periods and they maintain very small 
population in the lake. But ~nly very sporadic ,occurrences are noti~~d' 
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of L. berbi8.(Valenciennes) and Gazza minuta (Bloch) and they are unable 
to maintain large population in the lake. 

In the several areas 'of the Indo-Pacific region, fishes of the marine 
origin move into estuaries and constitute local fisheries of considerable 
importance (Gopalakrishnan, 1973). Of the nine species of leiognathid 
fishes, 5 species or about 56% of the total number can be characterized 
al migrants i. e., they are undergoing migration from the nearby inshore 
areas into the lake during pre and post-monsoon periods of the year 
(Table 4); 2 species (about 23%) are vagrants i. e., they come to lake 
only accidently and 2 species (about 23%) are residents i. e., they cons­
titute the stock of permanent lacustrine fishes. The data on the species 
composition and the pattern of distribution of leiognathid fishes in the 
Vembanad Lake clearly indicates that most of them have a marine 
origin. 

SUMMARY 

Nine species of silver-belly fishes (Family: Leiognathidae) are 
reJ;orted from Vembanad Lake (Kerala, S. India); Leiognatku8 spz'enden8, 
L. equulus, L. bindus, L. ilaura, L. berbis, L. breviro8tris, Secutor insidiator, 
8. ruconius and Gazza 'Ininuta. Notes on the occurrence of different 
species in the Lake, their seasonal abundance and distribution in rela­
tion to varying environmental characteristics and geographical distribu­
.tion are included. Tables of morphometric characters, black-and-white 
photographs, distribution maps and a key are also provided. 
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RECENT RECQRDS OF SOME LIZARDS FROM 
WESTERN GHATS, INDIA 

By 

T. S. N. MURTHY 

Zoological Survey 0/1 ndia, Madras 

INTRODUCTION 

The present .study is the result of systematic collecting carried out 
by the author and his colleagues over a decade and half from 1967 
through 1980 covering not only the main hill ranges-Anaimaiaisl 
Nilgiris, Cardamom Hills, and Palnis-but also the hitherto unexplored 
rain forests of Silent Valley and New Amarambalam with herpetology 
as the primary objective. 

MATERIAL AND METHODS 

Terrestrial species were obtained by searching on foot. Diurnal 
forms were taken between dawn and mid-day or shortly before sunset. 
Lizards found at high altitudes were generally seen and caught at 
mid-day. Tree living lizards were trapped by a noose or by light blows 
delivered at their necks. 

Whenever possible, small series rather than a single specimen were 
picked up from an area. Species cox:nmon throughout India were 
observed and left after examination~ Specimens found "dead on road" 
were preserved if they were in tolerably good state for transportation 
and study. 

Treated in ~etail are 21 species out of the 58 species known to 
occur in Western Ghats. The taxonomic arrangement follows broadly 
that of Smith (1935) as revised by Constable (1949), Mittleman (1952), 
and Underwood (1954). Measurements, scale counts, and other 
descriptive data are from specimens examined. The snout-vent and 
taU lengths of all the specimens examined excepting those. with tails 
damaged or lost are given in parentheses after the departmental register 
number. Most of the colour descriptions are from live or freshly 
preserved specimens. Total range of the species in the Western Ghats 
and elsewhere as well has been given. 

The entire collection is incorporated in the named reptile collec­
tions of the Sou~hern Regional Station, Zoological Survey of India, 
Madras. 
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Key to the abbreviations :-SRSL.-Lizards of the Southern Regional 
Station, WRSV.-Vertebrates of the Western ·Regional Station, Coll.­
Collector or Collected by, Juv./}uvs.-Juveniie/Juveniles, ex.-example/ 
examples, NARF.-New Amarambalam Reserve Forest. 

ACCOUNTS OF SPECIES 

Family GEKKONIDAB 

1. Cnemaspis gracilis (Beddome) 

Material: 1 is, SRSL., 99,51 (22+29) mm., Meenmutty, NARF., 
23. ii. 1979, T. S. N. Murthy, ColI. 

Distribution: Hills of South-Western India. 

2. Cnemaspis kandiana (Kelaart) 

Material: 1 is , SRSL. 101, Snout-vent: 32 mm., Panpuzham NARF., 
27. H. 1979, T. S. N. Murthy, CoIl. 

Distribution: (i) Western Ghats-l-Iills as far north as lat. 120
• 

(ii) Elsewhere-(A) India: Jog Falls and Yellapur, North Canara, Karna­
taka and Andaman Islands. (B) Outside India: Sri Lanka and Islands 
west of Sumatra.' 

3. Cnemaspis indica (Gray) 

Material: (i) 3 ~ ~ ~, SRSL., 155, Snout-vent: 31-33 mm., 
Doddabetta, NUgiris, 13. iii. 1978, p.S. N. Murthy, ColI. (ii) 1 0, SRSL. 
100, 79 (40+39) mm., Meenmutty, NARF., 23. ii. 1979, T. S. N. 
Murthy, CoIl. (iii) 1 is, SRSL., 107, 78 (38+40) rom., Sayivala, NARF., 
16. iii. 1979} K. R. Rao, CoIl. (iii) 2 is 0' , SRSL., 105-106, 68-78 mm., 
Sayivala, NARF., 16. iii. 1979, K. R. Rao, ColI. (iv) 2 0 C, SRSL.,. 
105-106, 68-78 mm., Sayivala, NARF., 15. iii. 1979, K. R. Rao, ColI. 

Distribution: Nilgiris in the Western Ghats. Smith (1935) adds 
Jerdon found it in Coorg (Karnataka). 

4. Cnemaspis sisparensis (Theobald) 

Material: (i) 10, SRSL., 198, 58 (33+ 25) mm., Silent Valley, 27. i. 
1979, R. S. Pillai, CoIl. (ii) 1 0, 32 mm., (tail lost), Sayivala, NARF., 
15. iii. 1979, K. R. Rao, ColI. 

Distribution: The three types known were reported from the 
Sispara Ghat, Nilgiris and Kavalai, Kerala. This forest gecko is being 
recorded for the first time from Silent Valley and ~ew Amarambalam 
area of Kerala. 
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5. Cnemaspis wynadensis (Beddome) 

(Plate 1, fig. 1) 
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Jla'eriol: (i) 1 6', SRSL., 102, 62 (34+ 28) mm., Meenmutty, 
NARF •• 1. iii. 1979, T. S. N. Murthy, ColI. (ii) 1 0, SRSL. 103, 73 
(34+39) mm., Silent Valley, 22. i. 1979, R. S. Pillai, CoIl. 

Di,tribution; "Wynaad and hill ranges farther South" according 
to Smith (1935). The present records are from the Silent Valley and 
New Amarambalam area of Kerala. 

Remarks; This species is being recorded from the Silent Valley 
for the first time. 

6. Cyrtodactylus collegalensis collegalensis (Beddome) 

Material: 1 juv., SRSL., 157,69 (39+30) mm., Meenmutty, NARF., 
15. ii. 1979, T. S. N. Murthy, CoIl. 

Di8tribution: Hills of Southern India and Sri Lanka. 

Remark8: The specimen under study is the first record from New 
Amarambalam area. A rare gecko. 

7. Dravidogecko anamallensis (Gilnther)" 

(Plate 1, fig. 3) 

Mater·ial: 2 d' d', SRSL., 158, 81-88 mm., ,Kodaikanal, Palnis, 5. ii. 
1972, T. S. N. Murthy, ColI. 

Distribution: Anaimalais, Palnis and Hills of Tirunelveli in the 
Western Ghats. 

_ Remat'ks: These rare geckos are additional interesting records for 
the area under study. 

8. Hemidactylus frenatus 'Schlegel 

Material: (i) 0, SRSL., 148, 139 (67+ 72) mm., Meennlutty, NARF., 

14. iii. 1979, T. s. N~ Murthy, ColI. (ii) 1 ~, SRSL., 153, 52 mm., 
(taU damaged), Sayivala, NARF., 15. iii. 1979, K. Ii. Rao, Coli. 

Distribution: (i) India: Southern India. (ii) Elsewhere: Sri Lanka, 
Bangladesh, Indo-china, Hainan, Yunnan, Hongkong, Southern China. 

9. Hemidactylus reticulatus Beddome 

MateriaZ: "I ~, SRSL., 145, 62 (28+34) mm., Kodaikanal, Patnis, 
7. iv. 1980, T. S. N. Murthy, Coli. 
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Distribution: (i) Western Ghats-Patnis. (ii) Elsewhere: Shevaroy 
Hills and Palkonda Hills (Eastern Ghats) and Karnataka. 

Remarks: This specimen under study is the first record of this 
species from Palnis. A rare gecko. 

Family AGAMIDAE 

10. Calotes calotes (Linnaeus) 

.1Jfaterial: (i) 0, SRSL. 18, 612 (125+487) mm., Topslip, Anai­
malais, 5. vi. 1973, G. U. ](urup, CoIl. (ii) 1 juv., SRSL. 19, 413 (93+320) 
rom., Kulathupuzha, Tenmalais, 10. xii. 1973, Koshy J.lfathew, ColI. 
(iii) 1 juv., SRSL. 20,412 (93+319) mm., Silent Valley, 17. x. 1974, 
G. U. Kurup, CoIl. 

Distribution: (i) Western Ghats-Anairnalais, Hills of South Kerala 
and Silent Valley. (ii) Elsewhere: (a) India·-Shevaroy Hills (Eastern 
Ghats) and Nicobar Islands. (b) Outside India-Throughout the hills 
of Sri Lanka. 

11. Calotes elliotti Giinther 

(Plate 1, fig. 4) 

Material: (i) Juv., SRSL., 21, 215 (58+ 157) mnl., Kodaikanal, 
Palnis, 18. x. 1972, T. S. N. Murthy, ColI. (ii) 3 juvs., SRSL., 22-24, 
215-218 mm., Karianshola, Topslip, Anaimalais, 20. x. 1974, T. S. N. 
Murthy, ColI. (iii) 10', SRSL., 68, 249 (73+ 176) mm., Meenmutty. 
NARF, T. S. N. Murthy, ColI. (iv) 2 ~ ~, SRSL., 25-26, 227-234 mm., 
Attakatti, Anaimalais, 4. iii. 1976, T. S. N. Murthy, CoIl. (v) 1 ~ , 
SRSL., 136, 270 (83+ 187) mm., Mukkali, Silent Valley, 16. i. 1980, 
fl.. R. Rao, ColI. 

Distribution: Restricted to the Western Ghats. Reported hitherto 
from Anaimalais, Tirunelveli and Sivagiri Hills. The present studies 
extends the range of this species to Palnis. 

12. Calotes rouxi Dumeril and Bibron 

(Plate 1, fig. 5) 

Material: (i) 1 juv., SRSL., 31, 159 (27 + 132) mm., Thekkady, Car­
damom Hills, 28. x. 1974, T. S. N. Murthy, ColI. (ii) 10', SRSL., 57, 
239 (67 + 172) mm., Punchakolli, New Amarambalam, 24. iii. 1979. 
](. R. Rao, Coll. (iii) 1 J ,SRSL., 58, 221 (58+ 163) mm., Ottakkal, 
Tenmalais, 26. xi. 1973, [l.oshy Mathew, ColI. 

Distribution: It is now reported from the Cardamom Hills and 
Tenmalais of Western Ghats. 



PATE 1\1 

F'8 . 1l1"mfl . pi. trYllad n~is, .. Oyrloda "yla . coUegaZ,eu.., i,,' c llegalensis, 
:1. Dravi 0 .. 'ck a lamallCllsi , • Caloies lliotti, 

alo es 1'0 xi. o. 
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13. Calotes versicolor (Daudin) 

Material: (i) 1 juv., SRSL., 32, 218 (66+ 152) mm., Attapadi, Silent 
Valley, 15. x. 1974, G. U. Kurup. CoIl. (ii) 2 d' d', SRSL., 33-34, 318 
(118+ 200) mm., Courtallam, Tirunelveli Hills, 30. x. 1975, R. S. Pillai, 
Coli. (iii) 1 juv., SRSL., 35,210 (65+145) mm., Muthanga, 10. x. 1976, 
R. 8. Pillai, ColI. 

DiB'ribution: Common throughout India, Sri Lanka, Pakistan and 
Indo-China. 

14. Draco dussumieri Dumeril and Bibron 

Material: 2 ~ ~, SRSL., 55, 177-183 mm., Punchakolli, NARF., 
15 .• iii. 1979, K. R. Bao, CoIl. ' 

Di8tribution: Southern India (Madras, Travancore, Cochin, Malabar, 
Coorg, Karwar, Goa). Annandale records it 'common about ten miles 
north of Trivandrum' vide Smith (1935). 

15. Otocryptis beddomii Boulenger 

Material: 1 juv., SRSL., 151, 108 (35 + 73) mm., Kodaikanal, Palnis, 
7. iv. 1980, T. S. N. Murthy, CoIl. 

Distribution: Cardamom Hills. First record from Palnis. 

Remarks: Collected nearly after a century since its description. A 
rare agamid. 

Family SCINClDAE 

16. Ristella beddomii Boulenger 

Material: (i) 2 juvs., SRSL., 76-77, Poochipara, NARF., 12. iii. 
1979, K. R. Baa, ColI. (ii) 3 juvs, , SRSL., 93-97, 30-35 mm., (tail 
damaged), Meenmutty, NARF., 1. iii. 1979, T. S. N. Murthy, ColI. 

Distribution: Restricted to W este~n Ghats. Recorded hitherto from 
Tenmalais, Sharvathy River (Karnataka) and Parambikulam (Anaimalais). 

Remarks: The specimens unde'r study are additional interesting 
records of this species from New Amarambalam Area, Kerala. 

17. SpheDomorphu~ dussumieri (Dumeril and Bibron) 

(Plate 1, fig. 6) 

Material: (i) 1 0, SRSL., 90, 107 (48+ 59) mm., Nedungayam, 
NARF., 28. iii. 1979, K. R. Rao, ColI. (ii) 2 0 C, SRSL., 91-92, 116 
(52+64) mm., Nedungayam, NARF., 15. iii. 1979, T. S. N. Murthy, 
ColI. 
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D·istribution: (i) Western Ghats-From South Canara District (Karna­
taka) to Trivandrum (Kerala). (ii) Elsewhere: A single specimen from 

Sri Lanka. 

18. Scincella bilineatum bilineatum (Gray) 

Material: (i) 1 ex., SRSL., 138, Snout-vent 59 mm., Doddabetta. 
Nilgiris, 13. iii. 1978, T. S. N. Murthy ColI. (ii) 1 ex., SRSL., 139, 
Snout-vent 62 rom., Coonoor, Nilgiris, 10. iii. 1978, T. S. N. Murthy, 

ColI. 
Distribution: Nilgiris in Western Ghats only. 

19. Scincella bilineatu~ laterimaculatum Boulenger 

Material: 2 ex., SRSL., 142, 118 (41+ 77) mm., and 116 (46+ 70) 
rom., Coonoor, Nilgiris, 10. iii. 1978, T. S. N. Murthy, ColI. 

Distribution: Recorded from Nilgiris and Hills of South Kerala 
and Tirunelveli only. 

20. Scincella palnicum (Boettger) 

Mater·ial: 1 ex., SRSL., 140, 118 (55+63) mm., Kodaikanal, Palnis~ 
7. iv. 1980, T. S. N. Murthy, ColI. 

Distribution: Restric.ted to Palnis in Western Ghats. 

21. Scincella travancoricum (Beddome) 

Material: 1 ex., SRSL., 141, 136 (53 + 83) mm., Poomparai, Palnis, 
5. i. 1972, T. S. N. Murthy, ColI. 

Distribution: Anaimalais, Palnis and Hills of South Kerala in 
Western Ghats. 

SUMMARY 

This study is based on 21 species of lizards of the Western Ghats. 
Systematic accounts in brief and distributional data for all the species 
discussed are given. Several rare species hitherto known by one or two 
specimens are recollected. 
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FOOD PREFERENCE AND FEEDING BEHAVIOUR OF TWO 
PESTIFEROUS SNAILS, AOHATINA FULIOA BOWDICH 

AND MAOROOHLAMYS INDIOA GODWIN-AUSTEN 

By 

S. K. RAUT AND K. C. GHOSB 

Department of Zoology, U niver8ity oj Oalcutta, 

Oalcutta. 

INTRODUCTION 

The giant African land snail Ackatina fulica is a serious agrihor­
ticultural pest in Indo-Pacific islands for more than a century. Since 
its introduction in Calcutta in 1847 it has spread to a number of 
Indian States viz. Assam, Nagaland, Manipur, Tripura, Bihar, Orissa, 
Uttar Pradesh, Tamil Nadu, Karnatak, Kerala and Andaman group 
of islands, as well as to some neighbouring countries viz. Nepal, 
Bhutan and Bangladesh. 

Information from the Indian subcontinent on the economic status 
of Macrochlamys indica, an endemic species, is totally lacking, while 
some preliminary reports on A. fulica (Annandale, 1907; Behura, 195~; 
Ghose, 1962; Srivastava, 1966; Subba Rao, 1975; Raut, 1978) are on 
record. Contrast to this some what exhaustive studies have been made 
on the extent and nature of damage to different plants caused by 
A. fulica in Ceylon (Green, 1910a, b, c, d ; Mead, 1961), Malaya (Jarrett, 
1923, 1931), Micronesia (Townes, 1946; Mead, 1961), . Java (Riel, 1933'; 
van Alphen, 1954), Sumatra (Esaki and Takahashi, cited in Mead, 1961 ; 
Lange, 1950), Philippines (Pangga, 1949), Palau Islands (Hatai and Kato, 
1943), Hawaiian islands (Weel, 1948-49; Mead, 1961), Chichi Jima' 
(Mead, 1961), Tinian (Chamberlin, 1952) and Koror (Kondo, 1950a, b). 
To fill the lacuna in our knowledge on the economic status of A. fulica 

the infested areas of West Bengal were surveyed during the period 
1974 to 1978. 

MATBRIALS AND METHODS 

Breeding of Achatina and Macrochlamya is monsoon dependent. It 
starts in both the species from the end of July in West Bengal, 
and the highest number of broods are obtained by the middle of 
July. By early November, the usual period of commencement of aestiva­
tion the young snails are found 100 to 120 days old. Aestivation, 
though interrupted by occasional showers continues till the advent 



422 Records of the Zoological Survey of India 

of next rainy season. On the average, in West Bengal, the life span 
of A. julica and M. indica is 5 anb 3 years respectively. Young 
snails constitute a high per cent in a population, and as the damage 
is directly proportional to the number and size of the pest, snails 
of five different age groups viz. newly hatched, 60, 120, 365 _ and 
730 days old of both the species were considered for the study. 

Field observations : 

The feeding habits and food preference of A. fulica and J1. indica 
of different age groups were recorded from their natural habitat in the 
infested areas of West Bengal for .a period of 5 years, 1974 to 1978. 
Feeding mechanism was studied in the evening-the peak period of 
feeding. The food preference was assayed from the extent of damage 
to food-plants. 

Open ... air cage observations : 

With the initiation of consumption of plants food since hatching 
200 young healthy snails of each species obtained from broods of cage 
reared specimens were transferred to a cage. The number was reduced 
to 1~ 0 for 30 days old snails. For older snails the number was 100 
for each age group. 

Snails of one age group were housed in a cage measuring 200 X 200 X 
240 cm. the roof and the walls being made of fine polythene netting. 
The floor was covered with 8 cm deep loose, moist soil. The dead snails 
were replaced by individuals of the same age from reserve stock. 

To ascertain food preference, plants were selected from a wide range 
including vegetables, fruit plants, fibre plants, oil producing plants, 
flower plants, ornamental plants and wild plants. Flowers and fruits 
were not removed from the twigs. Fresh plants were weighed, and 
supplied in excess immediately after the sun set. 

In the next morning the left over plants were weighed and subtrac­
ting it from the initial weight the amount consumed was expressed 
in terms of per cent. The food consumption was maximum in June 
to October period, the period of highest activity, and this was conside­
red as 100%. 

The investigation started on July 16, 1974 and continued till July 15, 
1975. The snails were kept active by occasional spraying of water. 

The following plants were supplied: 

Vegetable plants 

1. Amaranth (Amarantus spp.) 

2. Black bean (Dolich08 lublab) 
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3. Cabbage (Bra8Bica oleracea) 

4. Drum stick (.ilforinga indica) 

S. Garden spinach (Spinacea oleracea) 

6. Gourd (Oucurbita maxima) 

1. Lady's finger (H ibiscU8 e8culentu8) 

8. Lettuce (Lettuca sativa) 

9. Redish (Raphanus S(JtiVU8) 

10. Soybean (Glycine max) 

11. Tomato (Lycopersicum esculentum) 

Fruit plant 

12. Papaya (Oarica papaya) 

Fibre plants 

13. Cotton (Go8sypium herbaceum) 

14. Jute (Gorchorus spp.) 

Oil producing plant 

15. Castor (Ricinus communis) 

Flower plants 

16. Marigold (Tagetes patula) 

17. Zinnia (Zinnia linearis) 

Ornamental plant 

18. Vernonia (Vernonia 8candens) 

-Wild plants 

19. American life plant (Bryophyllu'tn pinnetu1n) 

20. Berakalmi (Ipomea sp.) 

21. Kalkasunda (0tJ88ia 8ophera) 

22. Synedrella (Synedrella noraijlol-a) 

OBSBRVATIONS 

Field 

Achatina fulica : 

42l 

The favourite haunts of A. fulica are in and around human habita­
tion. Occasionally, they are found in areas far from human habitations. 
In wild areas, lacking cultivated plants they thrive equally well on wild 
plant species. In spite of differences in the amount-of rainfall, tem­
perature and humidity in different zones of West Bengal, preference is 
always for the same plant" species, cultivated or wild, if it is available. 
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TABLE 1. List of food-plants and the portion of plants consumed by 
A. fulica and M. indica (,+' most preferred; '±' preferred; '_, not consumed) 

PORTION OF PLANTS 

PLANT SPECIES Twig Stem Bark Leaf Floral Flower Fruit 
bud 

VEGETABLE PLANTS: 

Amaranth (Amarantus gangeticus, 
A. viridis)* + + + + + 

Bean (Dolichos spp. ; Glycine ma:v)* + + + + + + 
Bitter gourd (Momordica charantia) + + 
Cabbage (Brassica oleracea)* + + + + 
Carum carui (Momordica 

cochinchinensis) + + + + 
Chilly (Oapsium spp.) + + + 
Drum stick (Moringa ole/era)* + 
Fig (Ficus hispida) + + 
Garden spinach (Spinacea oleracea) + + 
Gourd {OucU'l'bita 1naa;ima}* + + + + + + ± 
Khamalu (Dioscorea alatat + + + 
Lady's finger (Hibiscus esculentus) + + + + + + + 
Lettuce (Lettuca sativa, L. indica)· + + + + 
:!\Iankachu (Am,orphophallus 

campanulatus) ± 
Puni (Basella rUbra) + + + + + 
Radish (Raphanus sativus) * + + + 
Tomato (Lycopersicum esculentwm) + + ± 
Sponge gourd (Luffa spp)* + + + + + + -'-~ 

FLOWER PLANTS: 

Balsam (I mpatiens balsa11~ina)· ± + + 
Bauhinia (Bauhinia accu11tinata) ± + 
Bougain viBes, (Bougainvillea 

spectabilis) + 
Canna (Oanna indica) ± + 
China rose (Hibiscus rosasinensis) + I ± + + + ::c 
Chrysanthem um (0 hrllsanth etnutn 

spp,)* + + + + + + 
Clitoria (Olitoria ternaiea)* + + + 
Cosmos (Oosmos sp.)* + + + + + + 
Dhalia (Dhalia sp.) + ± 
Gardenia (Ga1rdenia florida) + 
Jasmin (Jasmin sambac) ± + ± 
Kathcbampa (Plu1neria acutifolia) ± 
Land lily (Hihiscus mutabilis) ± ± 
l\Iadhabilata (Hiptage sp.)* ± 
l\iarigold (Tagetes patula)* + + + + + + 
Nine O'clock (Portulaca SPt) + + + + + + 
Oleander (Nc1'iu,m odorzlJ1n) + ± 
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PORTION OF PLANTS 

PLANT SPECIES Twig Stem Bark Leaf Floml Flower Fruit 
bud 

-- - ---- -- - --~-- --- -----

Rose (Rosa Bpp.) + + 
Bnnftower (HeZianthuB annus) + + -L + + + 
Vernonia (Vernonta. scandens) + 
Vinca (Vinca. fosea) ± 
Zinnia. (Zinnia Hnearis) + 
FRUIT PLANTS: 

Banana (Musa sapient'U'm) ± 
Cuoumber (OucunJ1~'is sativ'w~) + + + + + + + 
Guava (Psidium guava) -I- ± 
Papa.ya (Oarica papaya) + + + + + + + 
Star-apple (Eugenia Bp,) + 

FIBRE PLANTS: 

Cotton (Gossypiu1n herbaceum) + + + + + 
Jute (Oorchorus spp.) I + x 

BEVERAGES: 

Tea (Thea sinensis) + 
Coffee (Ooffea spp.) 

CEREALS: 

Maize (Z ea mays) + 
Rice (Orisa sativa) 

WILD PLANTS: 

Fig (Ficus hisptda) + 
Plucbeg. (Pl'uchea indica)" + 
Synearella norcJ,ijWra + + + + 
AUangana lamarcana + + 

ORNAMENTAL PLANTS: 

Rh,o d iscoZor + 
Trichosanthus anguina + 
Br,lophyZlum. pinnstu'm, + + + + 
BryophyUum calyneciul1£ + + + + 
~106 indica =+= -
S,tcraesea ap. + 
Codaeum 1)araigata + 
Thuja orientaZis + 
Poths scandens* + 
DWffenbachta f1icta* + 

- ~ -- ---~----

* The leaf or leaflets of the plant preferred by M. indica. 



426 Records of the Zoological Survey of India 

Such a selection is not pronounced in snails depending entirely on wild 
plants. Observations on the food-plant preference have been shown in 
Table 1. The nature and extent of damage are very serious in some 
cases. The seedlings and young plants of castor (Plate V, fig. 1), leaves, 
twigs and bark of cosmos (Plate V, fig. 2), leaflets of drum stick (Plate V, 
fig. 3), the whole of lettuce (Plate VI, fig. 1) and gourd (Plate yI, fig. 2), 
leaves and twigs of Dioscorea (Plate VI, fig. 3), the whole of Rheo (Plate 
VII, fig. 1), leaves of Pothos (Plate VII, fig. 2) and lamina without. 
ribs of fig (Plate VII, fig. 3) are preferred. Leaves of. bottle gourd 
Lagenaria spp.) are also among the food item. Occas'ionally young 
A. julica were observed to feed on the moss, Semibarbula orientalis. 

Macrochlamys indica: 

A good number of plants constitute the food of jl. indica though 
the number is much less than that for A. fulica. Leaves of soft texture 
are liked most. The range of choice food-plants and the preferred 
zones are recorded in Table 1. However, a special preference to 
fallen and decomposed leaves and flowers of papaya, balsam, marigold,. 
rose, china rose, castor, citrus and many other plants has been repea­
tedly observed. 

In sonle localities the snails have been observed to feed excluSively 
on the moss, S. orientalis. This moss species grow on old and damp 
brick walls and the snails live in the spaces between the bricks. : 

OP.en-air cage 

Selection of food varied with age groups, seasons viz. monsoon, 
winter and summer in both the species A. fulica and M. indica. Selec­
tion of food in the snails kept active by artificial means was similar to 
that in monsoon. 

The snails up to the age of 5 days ate only the broken and abando­
ned egg shells of the same brood. Feeding on plants started from the 
6th day with the tender leaves of lettuce, beans (~late VIII, fig. 1) and 
marigold. The veinules, and the petiole were not attacked till they 
were 14 days old. At this age they consumed w~ole of the leaf (Plate 
VIII, fig. 2) and by the 25th day started feeding on coarser leaves like 
those of gourd (Plate VIII, fig. 3), synedrella and amaranth. At this 
age they consumed whole of the leaves of lettuce, marigold, beans,. 
synedrella and kalkasunda but the petiole was only slightly rasped. 
Coarser leaves like those of amaranth, papaya (Plate IX, fig. 1), jute, 
cotton (Plate IX, fig. 2) and cabbage were not attacked seriously. 
Selection and preference for food-plant and the nature of damage were 
almost similar in the snails 60 to 730 days old, while the younger ones 
restricted themselves mostly to soft plants. 
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Photo,graphs showing the nature and e -tent of damage of 
different food-pla.nts caused by A. fulica. Fig. I. Castor, 1'1,_ 
2. Cosmos. Fig. S. Drumstick. 

PLAT!! V 

2 
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hotogra,phs showing the nature and extent of dam ge of diffe­
rent food-plant cause by A . fulica. Fig.!. Lettuce (damaged 
ne in tbe ri ght hand). ig. 2. Gourd ig3. DioscoT,ea, 
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hotogtapbs howing the nature and e ent of damage of difieren, 

food-p cau ad b~ . . fu i l't. i~. 1. Rh eo. Fi'" 2 Pofho" ,. 
Fi . 3, Le f of fi • 
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3 
Photographs showing the nature a,nd ext ent of dalllsge of difi,eren t food .. pJants ,e,&.used 

b A. fulica. 'Fig. • Lea et of bEau da'maged by A. juZica of 6 to 8 dayH old. 
Fig. 2. Leaf ofbea,n damag d by -- . fuh fI of day old. Fig.:3. Gonrd leaf. 
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1 

2 3 
otoorapb ' bowina t e ature and e tent of d· m'Rge 'Of 

ifiel _ut food-plan caused by A. fulica. Fig . I ap _y<1 le&f 

d 1 g Jd b" A. jL.lica of 25 day old" F' g. 2. Cotton lea' 

d mage by . fulica of 27 day 101<. Fi. 3. apa- a l,eaf 

(1m 'O'ea y A. fuli a of 2 d Y o1,rt. 
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Pbotographs showing the nature and e I ent of th,e leav'e- of different food-plant. 
caul;'oo by .1. ,fuli('(t. ig.. . Gourd , Fig. '2 Ca l or" Fig. 'R. , paya . 



Photogt'apbs showing the I ature .aud extent of daluage ,of pJants 
nr portion ,of the plants 'laused by A. Julien. Fig. 1. R~di9bJ 

Fig. 2. Cotton leaf. F :ig, S. L~af of papftya. 

Pl.ATE Xl 
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1 

Fig. 1. A. julie(#' eating tbe petiole of g,ourd leaf. Fig. 2. Bean leaf dama,ged 
'by M. indica., Fig. 8. ,A group of A. fulica s tragtJling for food, 
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Of.- the 2~, species_ the most favoured plants were gourd) beans a:n~ 
marig.old. However, in spite of adequate supply of the favoured plants, 
less' favouted plants like synedrella, lettuce, papaya (Plate IX, fig. ,3), 
tomato and zinnia were also consumed. In monsoon, the preferred 
food-plants in order of priority were gourd, marigold, lettuce beans, 
synedrella and American life plant (Text-fig. 1). The portions favoured 

_ 1w10NS00N AllfO SUt-4MER 

C=::J WINTE~ 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 "'E' 19 20 21 22 

PLANT SPECIES 

Text-fig. 1. Seasonal variation in food preference in A. fulica. 1 American 
life plant, 2 Kalkasunda, S Berakalmi, 4 Synedrella, .5 Vernonia, 
6 Lady's finger, 7 Amaranth, 8 Cabbage, 9 Black bean, 10 Soybean, 
11 Gourd, 12 Lettuce, 13 Drumstick, 14 Radish, 15 Garden, 
spinach, 16 Papaya, 17 Cotton, 18 Jute, 19, Tomato, 20 Castor, 

. 21 ~Iarigold, 22 Zinnia. 

were the leaves, flowers, twigs, and stem of gourd; leaves, bark and 
growing region, of marigold; whole of the bean.. plant; leaves, bark 
and growing regions of American life plant.and tips of synedrella. 

A favourable humidi~ range, 80 to 95 ,was maintained to keep the 
snails active. In winter this was maintained by spraying water with 
a low volume sprayer. In spite of all precautions the hum~dity often 
came down as low as 70 to 75 at noon in most of the days. The 
temperatul"e range during the period was 8.6 to 26°C (Text-fig. 2), but 
in most of the days the temperature range during feeding was 8.6 to 
10.4°C. The amount of food consumed in a 24-hour period was about 
65% of that in monsoon (Text-fig. 3). 

The cabbage was not a preferred food in monsoon but fromNovember 
onwards the amount of cabbage consumed (Text-fig. 1) -was greater than 
that' of gourd, though.' the snails severely damaged gourd (Plate X, fig. 
2), castor (Plate X, fig. 2), papaya (Plate X, fig. 3), radish (Plate XI,. 
fig. 1) and cotton (Plate XI, fig. 2) leaves. From about the beginning 
of the second week of December the snails started feeding on 

~ 
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succulent plants like cabbage, lettuce and American life plant and 
succulent parts of gourd and papaya. With the advent of winter and 
fall of humidity the snails preferred the ribs of the cabbage (Plate 
XI, fig. 3) and growing regions, petiole (Plate XII, fig. 1), floral 
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Text-fig. 2. The mean monthly temperature, the absolute maximum and abso­
lute minimum temperature in the cage environment for the three 
years 1974 to 1976. 

buds and chiefly the thalamus of flowers of gourd. By the third 
week of February, with the rise of temperature a change in food 
selection was recorded, and it gradually became. to that similar in the 
monsoon. Specimens living on a very restricted number of plant species 
in nature and those maintained on a few selected plants since hatching 
showed food preference similar to those living on a wide food range 
when provided with other plants indicating that the feeding habit 
is probably genetically fixed. 

M acrochlamY8 indica : 

Contrast to.A. fulica the newly hatched M. indica abstained from 
feeding for the first three days and swallowed only soil on the fourth 
day. Feeding on plants started on the fifth day and the plant food 
first consumed were young bean leaves (Plate XII, fig. 2.) Marigold 
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was eaten from thenineth day and consumption rate of bean leaves 
minus the ribs increased considerably. Synedrella and amaranth were 
eaten by the snails three weeks old. By this time they started feeding 
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Text-tig. S. Seasonal variation in the rate of food consumption by A. fulica. 
between 60 to 80 mm shell length and M. indica between 10.5 to 
15.0 mm shell diameter. 

upon coarser leaves like those of gourd, castor and papaya. In snails 
30 days old, plant species in order of preference were beans, marigold 
and gourd (Text-fig. 4). 

-;'2 -

o~----~~----·~ 

2 3 4 5 6 7 8 9 10 " 12 13 " 15 16 17'$ 19 20 2' 22 
PLANT SPEClES 

Text-fig. 4. Food preference in M. indica, 80 to 57 days old. (For explanation; 
of plant species please see Text-fig. 1). 
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The .number of plant species' consumed .by M. indica Qf abQut6Q 
days age group was more than that on which A. fulica of the same .~g~. 
group fed. The favoured food-plants in ord~r. ofpreferenc.e were go~,:d. 
beans, marigold, papaya and synedrella (Text-fig. 5). Even the fairly 
old snails, above 120 days age did not take principal veins of the leaves. 
The snails of all the higher age groups have similar food preference, 
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Text-fig. 5. Seasonal variation in food preference in M. indica. (For explana­
tions of plants please see Text-fig. 1). 

and the amount of food consumed was maximum during the period­
middle. of June to the middle of November (Te~t-:fig~ 3~. 

Food'sele~t~on i~ ,winter w~s simil~r t~.that·in A-. fulica and. preferred 
zones were veins of succulent plants. The. stem of lettuce was avidly 
eaten by snails of all ages. The rate of food consumption was much 
less; 45% on the average in cooler m~nths. Feeding and food prefl~rence 
in all age' groups during summer were similar to that in monso9n. 

Feeding hours and duration: 

In sunny days, in monsoon, .A. fulica in their natural habit start 
feeding from dusk. The period of feeding depends on the abundance 
of food, and may extend t:p to 03 hours next day. Aestivating snails 
activated by a heavy shower start feeding which continues for a few 
hours even if the day turns sunny after the rain. 

M. indica emerge out of their shelter in search of food at 
least after one to one and half hour later than A. fulica. They feed 
for a shorter period of time, 19 to 01 hours. Similar to A. fulica; 

M. in.~icabecame active, after s~ower. but feeding, moyeme~~',·was 
restricted within a radius of .about 100. cm from. their shelter. 
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In cage environment feeding &tarts much earlier' than· that in .the' 
field. During day hours spraying of water induced feeding for a few 
hours in some of the snails. 

~ Feeding mechanism and behaviour: 

As a rule the snails of all ages start feeding from the margins of 
the leaves. In case the mouth can not reach the margin, a hole i~ first, 
made on the lamina. The food is drawn towards the mouth with the 
help of extended labial· palps. Occasionally the foot helps in the 
operation. 

The labial palps, jaws and the radula, all work together in coordi­
nated way during feeding and land snails consume food at a faster rate. 
The structure and functions of organs involved in feedi~g of land snails 
have been described in a number of species-Helix pomatia (Trappmann, 
1916), A. fulica (Ghose, 1963), Oryptozona semirugata (Mantle, 1973), 
Monacha cantiana and ~W:. cartusiana (Chatfield, 1976) and Macrocklamys 
indica (Das, 1977). 

Feeding movement is rather fast, probably only second to breeding 
movement. The ocular tentacles extend to their maximum 1imit at a 
450 angle with the substratum (ground). Momentary retroversion of 
the tip ~f the tentacles in contact with food is spontaneous., In the 
next moment the tentacles extend and feel the nature of food. By 
this time the labial palps are pressed against the food and feeding . st~rts 
immediately. 

A competition for food is pronounced in both the species. F'ighting 
in the sense is absent owing to lack of offensive organs. This has bee~ 
largely compensated by consuming a large amount of food in a short~r 
time. A new arrival often tries to dissuade others (rpm feeding by 
crawling over the snaUs busy in feeding or by pushing the snout against 
it (Plate XII, Fig. 3). In the struggle stronger snails always win. A 
~oft chuckling sound is often audible from a few 'feet distance when, 
several snails eat on the same food-plant, but no such sound is audible 
if the same number of snails feed upon separate plants even in the 
same area, indicating fast eating rate in a competitive situation. 

DISCUSSION 

The feeding habits and food-plants of land' snails have ·drawn the 
attention of workers in many countries. Members of the family 
Cucurbitaceae probably top the. menu of A. fulica in·Ceylon. (Green 
1?10c), Chichi Jima (Mead, 1961), New Britain (Dun, cited i~ ,_Mead, 
1961), Saipan (Lange, 1950), Tinian (Chamberlin, 1953), Philippi-nes 
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(Pangga, 1949) and central parts of India (Srivastava, 1966). Our 
observations on both A. julica and M. indica in West Bengal are in 
agreement with those of others. Lagenaria sp. is a choice of lower 
order, which has not been reported by previous workers. The highly 
valued economic plant bean, does not occupy the same status for 
Achatina in West Bengal as in Philippine (Pangga, 1949) and Saipan 
(Lange, 1950) but it is true for M. indica here. 

The plant papaya is damaged by A. fulica in Ceylon (Green, 1910c), 
Sumatra (Heubel, 1938), Saipan (Esaki and Takahashi, cited in Mead, 
1961 ; Lange, 1950), Palaus (Hatai and Kato, 1943), Micronesia (Townes, 
1946), Philippines (Pangga, 1949), Koror (Kondo, 1950a, b) and Tinian 
(Chamberlin, 1952). A. albopicta is a known pest of papaya in East 
Africa (Williams, 1951). The high latex content of the floral buds, 
flowers and fruits of papaya make them vulnerable to severe damage 
from Achatina. In banana the skin is rasped by A. fulica. The fruit 
inside is not damaged but the market value is greatly reduced. Loss 
to banana cultivation is serious in all Achatina infested areas of the 
globe except Tinian (Chamberlin, 1952). In West Bengal Achatina is 
a serious threat to banana cultivation since the plantations offer an ideal 
habitat for the snails. Even in most unfavourable weather the snails 
were abundant in banana plantations. 

Reports on the damage of beverages viz. tea and coffee by land 
snails are scanty and scattered. Achatina is not a serious pest of tea. 
Benthem-Jutting (1934, 1938) recorded eating up of shoots and flowers 
in Netherlands, but Heubel (1937, 1938) holds that in Sumatra the snails 
feed upon young leaves of tea when nothing else is available. On the 
other hand, tea is a major industry in Ceylon and no damage by 
Achatina has been reported from there (Hutson, 1920; Mead, 1961). 
In West Bengal only seedlings are attacked in nursery. Coffee is 
attacked by A. cravini Tanganyika (Salaam, 1938) and by Ariophanta 
solata and Mariaella dussumieri in India (Bhat and Viswanathan, 1972; 
Bhat and Shamanna, 1972; Bhat et. al., 1973). Till now A. fulica has 
not reached the coffee growing areas of India. 

The most favoured flower plants of A. fulica and M. indica are 
marigold, portulaca, cosmos and zinnia. Of the ornamental plants 
Bryophyllum, Rheo, Trichanthue, Aloe, Setcreasea and Orinum are preferred. 
Pangga (1949) holds that in Philippines ornamental plants are preferred 
to flower plants by A. fulica. Barring marigold, the situation in West 
Bengal is similar to that of Pangga (1949) in Philippines. 

The ornamental plants are consumed presumably due to their succu­
lent nature. Preference of Bryophyllum calynacium by Achatina to 
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B. pinnetum supports the idea. Interestingly, in widely separated count­
ries 1hZ. Malaya (South, 1923a, b, 1926), Sumatra (Feij, 1940), Ceylon 
(Macmillon, 1943), Hawaii (Weel, 1948-49), Philippines (Pangga, 1949) 
and Seychelles (Milsum, 1950) with different biogeographical conditions 
A./ulica feed on the same kind of ornamental plants. 

Attack on vegetable plants viz. amaranth in Saipan (Lange, 1950) 
and Hawaii (Weel, 1948-49), cabbage in Philippines (Pangga, 1949) and 
Saipan (Lange, 1950), bitter gourd in Philippines (Pangga, 1946), chilly 
in Sumatra (Heubel, 1937, 1938), Rota (Kondo, 1952) and Saipa.n (Lange, 
1950); lettuce in Saipan (Lange, 1950) and Hawaii (Weel, 1948-49) ; 
radish in Sumatra (Heubel, 1937, 1938) and Saipan (Lange, 1950); lady's 
finger (okra) in Ceylon (Green, 1910c) and Saipan (Lange, 1950), and 
tomato in Guam (Mead, 1961) by A. julica are on record. Similar 
observations have been made in West Bengal but sponge gourd (Luffa 
spp.) and carum carui (Momordica cochinensis) not reported by previous 
workers are readily consumed by A. fulica. Selection of only a few 
vegetables-amaranth, cabbage, lettuce and sponge gourd by M. indica 
is presumably due to abundance of these plants in the infested areas. 

A number of wild plants are als<? consumed by A. fulica, Arion 
empiricorum, A. circumscriptus and Rumina decollata but nothing 
is known on the same point in other molluscan pests. R. decollata 
ate 73 of 90, A. empiricorum 158 of 197 and A. circumscriptu8 33 
of 193 wild plants offered (Fromming, 1954. 1956). In Britain, majority 
of the land molluscs feed on wild plants (Chatfield, 1976). In West 
Bengal both ·A. julica and M. indica feed upon a large number of 
wlld plants, some of them viz. fig. synedrella and Allangana are pre .. 
ferred to the cultivated ones. This minimises the damage to crop 
plants to some extent, but the gain is elusive, since wild plants 
offer shelter to the snails, render the control measures ineffective 
and help the snails to survive in the absence of cultivated plants. 
the cumulative result of which is a rapid rise in population density. 

Majority of the members of the Gramineae family are immune 
to pestiferous snails (Green, 1910c ; Hutson, 1920 ; South, 1926 ; Heubel, 
1937, 1938; Herklots, 1948 ; Weel, 1948-49; Mead, 1961) probably except 
Oommelina (Owen, 1965). Damage to corn (Zea mays) by A. fulica 
has been reported from Indo-Pacific regions. The situation is similar 
in West Bengal. 

Eating of algae and moss by pestiferous snail is rather important 
from the point of crop protection and production. Feeding on algae 
by DidCUS rotundatus (Chatfield, 1973), fungi by A. fulica (Kondo, 
1964) and Rumina decoUata, Arion circurn80riptus and A. empericorum 
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~FtOmming,- 1954, 1956) is on record. Our observations on M. indioa 
and A. Julica 'are not in complete agreement with those of others .. 
The moss. S. orientaUs ~onstitutes only occasionally a very small 
per cent of food for adult 31. indica, and young A. julica. All land 
snails prefer decomposed plant matter, possibly due to the growth 
of f~ngal hyphae o~ them. A number of fungi and bacteria secrete 
strong ceJluiolytic enzymes which degrade the cell membrane (Ghose 
eta al., 1968; Ghose and Halder, 1969 ; Ghose, 1968) and a considerable. 
amount . of nutrients locked in plant cells are readily available to 
anima~s feeding on decomposing plant matters. Chatfield (1977) sugges­
ted that feeding on microorganisms is associated to some extent 
with t4e snail's nutrition. Feeding upon decomposing materials enables 
consumption of more amount of food in shorter time and at the 
same time digestion is also somewhat easier. Presumably this had 
led M. indica and young A. ful~·ca with a delicate odontophore to. 
depe~d more .PJl ,decomposing plan~ matters. It is argued that this .~yp~ 
of. feeding in .land snails plays an i~portant role in t4e ecosyste~ 
by tr~n~fering .. a copside~a,ble amou~t Qf resist~nt plant matters to 
a state in which those could be easily degraded biologically' by ~icr~o~~ 
ganisms in the soil (Mason, 1970; Chatfield, 1976). 

Information on food preference in land snails under captivity is 
very limited (Mohr, 1949; Kondo, 1964; Rees, 1950; Owen, 1965). 
The present observations on A. fulica and M. indica supplied with 
22 plant species clearly indicate that a high degree of food selection 
exists in them. Achatina and Macrochlamys live chiefly on cultivated 
plants but preference to BryophyUum and marigold may be success­
fully utilised in crop protection by planting those in guard rows 
or in between crop plants. 

The solitary report of Jaski (1953) on the selection of food-plants 
in respect to snalis age states that young A. fulica feed almost exclusively 
upon young shoots and succulent leaves up to the age of about 4 
months. Our observations on the feeding of young A. fulica and 
ffI. indica are somewhat similar to those of Jaski (1953) up to the 
age of 60 days in the former and 45 days in the latter. It is noteworthy 
that during this period both the species of snail changed their preference 
for plant species-beans-lettuce-gourd-marigold with age. Switching 
over to, coarser type of food-plants in snails older than the above age 
indicates t~e development of stronger feeding apparatus. 

The activity of land snails usually depends on two factors-humidity 
and temperature. Eating- of succulent plants during dry weather has 
been reported by Dowdeswell (1961). Feeding upon succulent plants 
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with the fall in humidity per cent as recorded by us in A. fulica and 
M. indica may be viewed upon as art adaptation to water getting. 
Less food consumption during winter in both the species suggests that 
temperature plays an important role in digestion as has been reporte4 
by Hodasi (1979) in Achatina (Achatina) achatina. 

We are in dark on the biological clock for feeding in land snails. 
Active feeding during night in their natural habit and in day time 
when kept in dark in the laboratory indicate that they prefer to feed 
under darkness. This is presumably due to their habit of avoiding 
strong light and sunrays, which is supported by their active feeding 
during day hours in heavily clouded rainy days. 

SUMMARY 

Studies on the food preference, feeding behaviour and duration of 
feeding in two species of land snail, Achatina Julica and MacrochlamY8 

indica both in captivity and field in West Bengal, revealed that more 
than 80% plant species grown in this area are acceptable to them. 
A good number of wild species were their choice food-plants and the 
preference was at par with the cultivated ones. 'Snails living in places 
far away from human habitation and devoid of cultivated plants thrived 
equally well on wild species like those individuals occurring in and 
around human habitation and feeding upon crop plants. A marked 
preference for food-plants was recorded both in the field and in the 
laboratory when different species of food-plants were available or 
supplied at a time. The first food of A. fulica after 5 days of hatching 
were soft leaves of bean and lettuce while M. indica selected only the 
bean leaves. Older snails could rasp all the different regions of the 
food-plants. The number of preferred food-plants increased with the 
age of the snails of both the species. Seasonal influence on the selection 
of food-plants in both the species w~s well marked. In summer and 
monsoon months choice of food-plants was almost similar while in 
winter months the snails consumed only succulent varieties or succulent 
portions of other food-plants probably to compensate the loss of greater 
amount of body water due to low atmospheric humidity. The amount 
of food consumption was less in winter. A downward consumption 
rate in relation to body weight was related to the lowering of atmosphe­
ric temperature. Feeding hours extend from dusk to mid night depen­
ding on the amount of food available. 

24 



436 Records of the Zoological Survey of [ruBQ, 

REFERENCES 

ANNANDALE, N. 1907 . The distribution in India of the African snail 
, Achatina julica (Fer). Rec. Indian lJlus., 1 : 176-177. 

BEHURA, B. K. 1955. Depredations of the giant African land snail, 
Achatina julica in Balasore (Orissa). J. Bombay nat. Hist. Soc., 53 : 
287-288. 

BENTHEM-JUTTING, W. S. S. VAN 1933. Achatina !'ulica (Fer) in the 
Netherlands East Indies. J. Oonch., Lond., 20 (2) : 43-44. 

BENTHEM-JUTTING, W. S. S. VAN 1952. A snail farm in the Netherlands. 
Bast~ria, 16 : 25-30. 

BHAT, P. K. AND VISWANATHAN, P. R. K. 1972. Studies on the biology 
and control of Ariophanta solata. J. Ooffee Res., 2 (1) : 23-26. 

BHAT, P. K. AND SHAMANNA, H. V. 1972. Mariaella dussumieri-a new 
pest of coffee in South India. J. Ooffee Res., 2 (4) : 28-29. 

BHAT, P. K., SHAMANNA, H. V. AND VlSWANATHAN, P. R. K. 1973. 
Control of the snail (Ariophanta solata Benson) with 'snail-kil', 
Indian Ooffee, 37 (11) : 349-350. 

CHAMBERLIN, J. L. 1952. Final report on an ecology and population 
study of the giant African snail on Tinian, Marianas. Islands. 
Invert. Oonsultant Oomm. for Micronesia Pac. Sci. Board. Nat. Res. 
OouncU, 27 pp. (Mimeographed). 

CHATFIELD, J. E. 1973. Aspects of feeding and growth in land snails. 
Malacologia, 14 : 391-392. 

CHATFIELD, J. E. 1975. A summary of study of food and feeding in 
some European land snails. Malac. Rev., 8 : 123-125. 

CHATFIELD, J. E. 1976. Studies on food and feeding in some European 
land molluscs. J. Oonch. Lond., 29 : 5-20. 

DAS, S. 1977. Alimentary system in some common Indian gastropods. 
Ph. D. Thesis, University of Calcutta. 

DOWDESWELL, W. H. 1961. Animal Ecology. Herper and Brothers, 
New York. 

FEI], P. J. 1940. Enkele waarnemingen betreffende de agaatslak. De 
Bergcultu14es, 4 (35) : 1112-1114. 

FROMMING, E. 1954. Biologie der mitteleuropaischen Landgastropoden. 
Berlin-Munchen, Duncker and Humbolt. 



RAUT & GHOSE : Feeding behaviour of 8naUs 437 

FaOMMING, E. 1955. Die okologischen Beziehungen zwischen Land­
lungeaschnecken und Wiirmern. Zool. Anz., 154 : 183-197. 

FROMMING, E. 1956. Biologie der mitteleuropaischen Susswasserschne­
cken. Dunker and Humbolt, Berlin. 

GHOSE K. C. 1962. The giant land snail, .Ackatina Julica Bowdich in 
India. J. Bombay nat. Hist. Soc., 59 : 317. 

GHOSE, K. C. 1963. The alimentary system of Achatina fulica. T'I'anB. 
Am. microsc. Soc., 149: 82 : 149-167. 

GHOSE, K. C. 1968. Influence of physical factors on the growth and 
enzyme production in Trichoderma v'iridae, Aspergillu8 niger and 
RhizopU8 sp. Ourr. Sci., 37 : 410-411. 

GHOSE, K. C., BISWAS, A. K. AND HALDER, D. P. 1969. Application of 
cellulose. I. Degradation of vegetable foodstuffs with bacterial 
enzymes. J. Food. Sci. Tech., 6 : 29-32. 

GHOSE, K. C. AND HALDER, D. P. 1969. Application of Cellulose. II. 
Extraction of protein from soybean with fungal cellulose. J. Food. 
Sci. Tech., 6 : 205-206. 

GREEN, E. E. 1910a. African snail (Ackatina fulica). Trop. Agric., 
35 (4) : 311. 

GREEN, E. E. 1910b. Introduction of an African snail. Trop. Agric., 
35 (2): 120-121. 

GREEN, E. E. 1910c. Report on the outbreak of Ackatina fulica. Giro. 
agric. J. R. bot. Gardens, Oeylon, 5 (7) : 55-64. 

GREEN, E. E. 1910d. Sudden appearance of an African snail in Ceylon. 
Spolia zeglan., 7 (25) : 56. 

HATAI, S. AND KATO, G. 1943. Observation upon growth of shells 
and ecology of .Achatina fulica Ferussac in Palau. J. Palau Trpp. 
Biol. Sta., 5 (2) : 1-19. 

HERKLOTS, C. A. C. 1948. Giant African snail, Achatina fulica (Fer). 
Food and Flowet's, 1 : 1-4. 

HEUBBL. G. AD. 1937. Enkele gegevens over de Agaatslak (Achatina 
julica) in de Lampongsche Districten. De Berqcultures, 11 (47) : 
1667-1670. 

HBUBEL, G. AD. 1938. Enkele gegevens over de Agaataslak (Achatina 
Julica) in de Lampongsche Districten. De Berqcultures, 12 (14): 
400-401. 



438 Records of the Zoological Survey oJ 1 ndia 

HODASI, J. K. M. 1979. Life history studies of Achatina (Ackatina) 
achatina (Linn.). J. moll. Stud., 45 : 328-339. 

HUTSON, J. C. 1920. The African snail (Achatina fulica). Trop. Aqric., 
55 : 217-225. 

JARRETT, V. H. C. 1923. The occurrence of the snail Achatinafulica 
in Malaya. Singapore Nat., 1 (2) : 73-76. 

JARRETT, V. H. C. 1931. The spread of the snail Achatina fulica 
to South China. Hong Kong .Nat., 2 : 262-264. 

lASKI, C. J. 1953. Achatina fulica. Tropische Natuur., 33 (3) : 91-98. 

KONDO, Y. 1950a. The giant African snail (Achatina fulica) in Palau, 
Pagan and Guam. Invert. Oonsultants Oomm. for Microne8ia, Pac. 
Sci. Board. Nat. Res. Oouncil. 13 pp. (Mimeographed). 

KONDO, Y. 1950b. Report on the Achatina fulica investigation on 
Palau, Pagan and Guam. Pac. Sci. Board. Nat. Res. Oouncil, 95pp. 
(Typescript). 

KONDO, Y. 1952. Report on carnivorous snail experiment on Agiguam 
Island, primary and secondary Achatina free areas on Rota; and 
gigantism among Achatina on Guam. Pac. Sci. Board. Nat. Res. 
Oouncil. 50pp (Mimeographed). 

KONDO, Y. 1964. Growth rates in Achatina fulica. The Nautilu8, 78 (1) : 
6-15. 

LANGE; W. H. 1950. Life-history and feeding habits of the giant 
African snail on Saipan. Pacif. Sci., 4 (4) : 323-325. 

MACMILLAN, H. F. 1943. Tropical planting and gardening with special 
reference to Ceylon (5th ed.) London, Macmillan Co. 

MANTLE, B. M. 1973. Anatomy and histology of the digestive system 
of the land snail, Oryptozona semirugata (Beck). Marathwada Univ. 
J. Sci., 12 (5) : 205-214. 

MEAD, A. R. 1961. The giant African snail: A problem in economic 
malacology. The University of Chicago Press, Chicago. 

MILSUM, J. 1950. The giant snail. Colony of Seychelles. Dept. Agric. 
Ann. Rept., 1949: 8. 

MOHR, J. C. VAN DER MEER 1949. Ackatina fulica (Fer) as a minor 
pest of tobacco. Chronica Nat., 105 (11): 290. 



iuUT & GHOSE: Feeding behaviour oj snails 

OWEN, D. F. 1965. A population study of an equatorial land snail. 
Limicolaria martensiana (Achatinidae). Proc. Zool. Soc. Lond., 
144 : 361-382. 

PANGGA, O. A. 1949. A preliminary report on the biology, ecology 
and control of the giant African snail (Achatina fulica), Philipp, 
J. agric., 14 (4) : 337-347. 

RAUT, S. K. 1978. The giant African land snail Achatina fulica 
Zoologiana, 1 : 29-31. 

REBs, W. J.o 1950. Ackatina's odyssey; ravages of a globetrotting giant 
snail. Loris,S (4) : 159-161. 

RIEL, A. 1933. Een slakkenplaag. De O,·chiadae (Bandoeng). 2 (5) : 117. 

SALAAM, D. 1938. Entomologist's report. Dept. Agric., Tanganyika 
Terr., Ent. Leaflet. No. 17. 

SOUTH, F. W. 1923a. Achatinafulica. Malay. agric. J. ) 11 (4) : 93. 

SOUTH, F. W. 1923b. Giant snan (Achatinajulica). Malay. agric. J'. 
11 (10) : 253. 

SOUTH, F. W. 1926 •. The giant snail (Achatina julica Fer.). in Malaya. 
Malayagric. J. , 14 (7) : 231-241. 

SRIVASTAVA, P. D. 1966. Leucodermia like disease in the culture of 
the giant African snail. Achatina julica Bowdich. Indian J. Ent., 

28 : 412-413. 

SUBBA RAo, N. V. 1975. Notes on some pestiferous snails (Mollusca: 
Gastropoda: Ariophantidae) Dr. B. S. Ohauhan Oomm. VoZ., 
165-170. 

TOWNES, H. K. 1946. Results of an entomological inspection tour 
of Micronesia. U. S. Oommercial 00. Economic Survey. 1946. 
53 pp. 

TRAPPMANN, W. 1916. Die Muskulatur von Helix pomatia. Z. wiss. 

ZooZ. , 115: 226-238. 

VAN ALPHFN, E. J. DE VEER. 1954. De agatslak (A.chatinafulica Fer.), 
E een gevaar voor jonge bosculturen. Penggemar Alam., 34 (1/2) : 
36. 

WElL, P. B. VAN 1948a. Some notes on the giant snail, Achatina 
/'UZica. I. On its spread in the Asiatic tropics. Ohronica Nat., 

104 (8/10) : 241-243. 



440 Records of th.e Zoological Survey 0/ t ndia 

WEEL, P. B. VAN 1948b. Some notes on the African giant snail, 
Achatina fulica. II. On its economical significance. Okronica Nat. , 

104 (10) : 278-280. 

WEEL, P. B. VbN 1948c. Some notes on the African giant snail, 
Achatina fulica. III. Observations on its biology. Ohronica Nat., 

104 (12) : 335-336. 

WEEL, P. B. VAN 1949. Some notes on the African giant snail, 
Achatina fulica~ IV. On its biological balance and means of 
destruction. Ohronica Nat. , lOS (1) : 25-27. 

WILLIAMS, F. X. 1951. Life-history studies of East African Achatina 
snails. Bull. Mus. comp. Zool. Harv. , 105 : 295-317. 



Bee. zool. Surtl. Inelia, 80 : 441-448, 1983 

ON SOME FRESH WATER CILIOPHORA (PROTOZOA) 
OF VISAKHAPATNAM 

By 

P. RAMA MOHANA RAo, K. HANUMANTHA RAO AND K. SHYAMASUNDARI 

Department of Zoology, Andhra University, Waltair 

(With 8 Text-figures) 

INTRODUCTION 

While studying the ciliate fauna of Visakhapatnam we have obser­
ved some relatively rare species of ciliates. This paper deals with 
the morphological details of Telotrochiilium crateriforme Kent, 1880-1882; 
Spirostomum ambiguum (0. ·F. Miiller) Ehrenberg, 1883; Spirostomum 
tere8 Claparede and Lachmann 1858; Brachonella spiralis (Smith, 1897) ; 
Stentor coeruleus Ehrenberg, 1830 andf Halteria grandinella O. F. Muller, 
1786. T. crateriJorme is new report for the Indian sub-continent. 
B. spiralis and S. coeruleus are new reports from the South India. 

SYSTEMATIC ACCOUNT 

Phylum: CILIOPHORA Doflein 

Class: OLIGOHYMENOPHORA de Puytorac et ale 

Sub class: PERITRICHA Stein 

Order: PERITRICHIDA Stein 

Sub order: SESSILINA Kahl 

Family: OPISTHONECTIDA'B Foissner 

Genus: Telotrochidium Kent, 1880-1882 

Telotrochidium crateriforme Kent, 1880-1882 
(Text-fig. 8) 

Ovate or campanulate with a convex anterior margin and a non 
refractile rounded posterior end. Two ciliary girdles, each consisting 
of a single row of cilia. Cytostome ventral, situated imm~diately 

behind the anterior wreath of cilia. There is a thick annular border 
associated with the anterior girdle of cilia. 

Contractile vacuole and .macronucleus conspic~Qusly developed. 
Macronucleus is long ribbon like with numerous karyosome like bodies. 
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The two extremities are 
Micronucleus lies close 
longitudinal fission. 

curved 
to the 
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to give it a horse-shoe appearance. 
macronucleus. Multiplication is by 

Kent (1880-1882) placed Urocentrum and Telotrochidium in the order 
Peritricha, but subsequent lVorkers have shown that their correct posi-

Text-fig. 1. 

live animal. 
Stentm' coeruleus-li ve animal. 2. 

3. S. coeruleus-infraciliature. 
-live anbnal. 5. B. s:piralis-infraciliature. 

Halteria g1'andinella-
4. Brachonella s:piralis 
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tion is under Hymenostomata. Corliss (1961, 1977) placed this species 
in Peritricha. Kahl (1930-1935) is however, of the opinion that species 
of Telolrochidium are vorticellids detached from their stalks. 

Gulati's (1925) and the present observations seem" to show that 
the Telotrochidium is a valid genus. Bhatia (1936) is of the opinion that 

7 

Text-figs. 6. Sporosio'nlu1n a·mbiguum-live animal. 7. S. teres-live 
animal. 8. Telotrochidil~1n ctate·riforme-live animal. 

ABBREV ATIONS USED 

AZ-Adoral zone; BB-Bristles; CP-Cytopharynx; CV-Contractile vacuole; 
CY-Cytostome; FV-Food vacuole; ~IA-~Iacronuc1eus; ~II-~licronucleus; PE­

Peristome; PF-Peristomial funnel; PGO -Posterior girdle of cilia; EB-Refractile 
bodies; ZC-Zoochlorelle. 

25 
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the position of the genus is close to Urocentrum and according to 
him vorticellids may be supposed to have been derived from such 
Holotrichian forms as Urocentrum and Telotrochidium. Corliss (1977) pla­
ced Urocentrum in the order Hymanostomatida of Hymenostomata 
and Telotrochidium in Peritrichida of Peritricha. 

Present observations confirm the opinion of Corliss (1977) in placing 
Telotrochidium in Peritricha because in characters like shape of the 
body, shape of the nucleus, ciliary arrangements, single contractile 
vacuole it is closely related to Peritricha. 

Dimensions: Body length ranges from 85 to 97 p,m and width ranges 
from 62 to 67, l m. 

Class: POL YHYMENOPHORA Jankowski 

Sub class: SPIROTRICHA Butschii 

Order: HETEROTRICHIDA Stein 

Sub order: HETEROTRICHINA Stein 

Family: SPIROSTOMIDAE Stein 

Genus: Spirostomum Ehrenberg, 1833 

Spirostomum ambiguum Ehrenberg, 1833 

(Text-fig. 6) 

This ciliate is elongate, thread like and slim, somewhat flattened 
laterally. Highly elastic, contractile and flexible. Ten to twenty times 
or more as long as broad, cy lindrical, the anterior and posterior 
extremities often equal rounded in some forms. Posterior truncate 
condition has also been observed. Peristome is long extending down 
the left side of the ventral surface beyond the Iniddle of body, continues 
as a short cytopharynx. AZM begins at the anterior end of the animal 
and runs along its length. Contractile vacuole is conspicuous, it lies 
in the posterior part of the body and is fed by a long canal stretching 
dorsally from anterior end. Macronucleus is elongated and moniliform. 
Numerous micronuclei are seen close to the macronuclear beads. 

The form and structure of the macronucleus vary in different forms. 
In most cases the macronucleus beads are elongated, oval, tapering at 
either end, they are connected by narrow commissures. In some cases 
the macronucleus is vermiform. There is no correspondence between 
the number of micronuclei aQd the lobes of macronucleus. 

In S. ambiguum, the two varieties were noted by Bishop (1923), s. 
ambiguum major is 800 to 900 !lm long, posterior end rounded, yellowish 
cytoplasm. Cytostome behind the mid-point. S. ambiguum minor is 
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400 to 500 Itm long and truncated posteriorly, greyish-white cytoplasm, 
with its cytostome in the anterior third of the body. Bhatia and 
Mullick (1930) concluded that S. teres and the minor and major varieties 
of S. ambiguum form a series, the structural peculiarities of which are 
closely paralleled by the stages of growth of the individual specimens 
of S. ambiguum. The specimens found here measured 545 to 860 pm 
,in length so that it could be concluded that they are S. ambiguum 
var. major. This species is cosmopolitan in distribution. 

Spirostomum teres Claparede and Lachmann, 1858-1861 

( Text-fig. 7) 

Body is elongated, shape is similar to that of S. ambiguum but 
comparatively small. Colour yellowish or slightly brown, peristome 
extending up to one third of the length of the body. Posterior "end may 
or may not be truncated. Contractile vacuole is single occupying most 
of the posterior end of the body and extending forward as a long canal. 
Oval macronucleus is situated at the middle of the body. 

Bhatia (1936) reported that in the specimens found at Srinagar (India) 
the peristomial groove extends only up to about one third of the length 
of the body. But in the present study in some specimens the peris­
tomial groove extends beyond one third of the body, in some cases 
up 'to the middle of the body. 

Dime111sicms: Body length ranges from 175 pm to 380 /Lm. 

Family; METOPIDAE Kahl 

Genus : Brachonella Jankowski, 1964 

Brachonella spiralis (Smith, 1897) 

( Text-figs. 4 & 5 ) 

Body roughly oval in shape. Posterio~, portion ends in a blunt 
cone. Except in the anterior left portion, the body is transparent. A 
few refractile granules are aggregated at the anterior left portion of the 
animal. The peristome is a spiral depression running diagonally trom 
anterior half to the posterior right side thus the body presents a spiral 
shape. The portion near and just above the peristome is densely 
ciliated with long cilia, and in other parts of the body the ciliation is 
uniform. Body is striated in a linear form. 

Macronucleus is spherical and single situated in the anterior half 
of the body above the peristome. Single rounded conspicuous contra­
ctUe vacuole is present at the posterior end. Micronucleus is small 
and lies closely apposed to the macronucleus. 
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The description of the present species agrees with the description 
and illustrations given by Kahl (1930-1935), except for the few differ­
ences in dimentions. The length reported by Kahl is 80 to 150/-lm. 
But the present specimens measure only 60 to 75 ttffi. Liebmann 
(1962) described this species as Metopu8 contorlus and Jankowski (1964) 
described the present species as Brachonella spi1·alis. Metopu8 contortu8 
is the synonym of Brachonella spiralis (Smith). 

Dimensions: Body length ranges from 60 to 75 11m and width ranges 
from 38 to 49 ttm. 

Family: STENTORIDAE Carus 

Genus : Stentor Oken, 1815 

Stentor coeroleus Ehrenberg, 1830 
"(Text-figs. 1 & 3) 

Body is cerulean blue in colour, cone or trumpet shaped in fully 
extended condition and capable of extension or of contraction into a 
sphere. The surface is covered by alternating longitudinal stripes of two 
kinds-bands of granules, often coloured and between these clear stripes 
\vhich bear the rows of the body cilia. A thin pellicle forms the outer 
most surface of the cell. S. coeruleus anchors to the substratum by a 
temporary holdfast organell occurring at the posterior end. Peristomial 
disk slightly convex with membranellae at its margin. Frontal field is 
covered with alternating clear and granular stripes. Macronucleus 
moniliform and consists of many nodes lying within a com,mon nuclear 
membrane. Micronuclei are many situated close to the macro nuclear 
nodes. Contractile vacuole lies anteriorly and has a collecting canal. 

The description given here agrees with the details and illustrations 
given by Tartar (1961). The specimen found here are longer than the 
previously. reported forms. Tartar (1961) reported that the longest 
Stentor was 350!-lm in le~gth. S. coe1·uleus is the largest of all stentors. 
They are coloured bright in the fully distended ciliate. The number 
of macronuclear nodes varies from 9 to 11. Mahajan (1971) reported 
only 7 macronuclear beads. 

Dirnens?·ons: Length of fully extended animal is 340 to 370 Itm. 

Genus: Halteria Dujardin, 1842 

Halteria grandinella (0. F. M iHler., 1786) 
(Text-fig. 2) 

Globular body. Anterior' border with conspicuous frontals and 
AZM. Cytostome is situated at the end of the zone of the membra-. . 

nelles near the anterior end of the organism. A small membrane is 
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present on the right edge of the peristome. On the lateral body 
surface 7 groups of long tactile cilia or bristles are present each with 
three long bristles. There are over 20 par-oral metnbranelles. The 
macronucleus is oval, with a small micronucleus. Contractile vacuole 
lies to the left of the buccal cavity. Locomotion is of two types, slow 
rotatory movements and swift darts. Tamar (1974) reported that the 
oral membranelles are each longitudinally divided in the midline. The 
oral membranelles are longest anteriorly, towards the exterior open­
ing of the buccal cavity. Our specimens show a oval macronucleus 
situated at the centre. But Tamar (1974) reported that the interphase 
macronucleus consists of two subglobose portions separated by a cons­
triction. The present specimens are longer than those described bY' 
Dingfelder (1962), Mahajan and Nair (1971), Bick (197~) and Tamer 
(1974). 

}Ji·tnensions: Body length ranges fronl 20 to 70 .ItITI. 

SUMMARY 

In the present paper six fresh water ciliates belonging to five families 
and five genera are described in detail. Details of the infraciliature 
of the ciliates have been touched. Telotrochidium carteriforme is the 
first record for the Indian sub-continent. 
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ON A COLLECTION OF SNAKES FROM NORTH-EAST INDIA 
(REPTILIA : SERPENTES) 

By 

MRS. R. MATHEW 

Eastern Regional Station, Zoological Survey oj India, Shillong 

INTRODUCTION 

The present paper is based on the material collected by different 
members of the staff of Zoological Survey of India, Eastern Regional 
Station, Shillong, since its inception in 1959. The collection comprises 
of 165 specimens and on examination revealed 33 species belonging to 
22 genera. The localities include areas- from Arunachal Pradesh, Assam, 
Meghalaya and Tripura. 

SYSTEMATIC ACCOUNT 

Order : SQUAMATA 

Sub-order : SERPENTES 

Family : TYPHLOPIDAE 

1. Typhlops braminus (Daudin) 

(Common blind snake) 

..11 aterial: 11 ex ~ 1 ex, INOlA: Assam, Goalpara, Dhupdhara 
CPWD IS compound, 21. 1. 1972, CoIl. S. BiswlIS ; 3 ex, Assam, Manas 
sanctuary, 9. 1. 1974, CoIl. A. K. Ghosh; 4 ex, Kahitama forest near 
Manas Sanctuary, 13.1.1974, CoIl. A. K. Ghosh; 1 ex, Manas Sanctuary 
east bank, 14.1 .. 1975, K. R. Rao; 1 ex, Meghalaya, Khasi Hills, Umran, 
18. 5. 1967, ColI. R. K. Varsh.ney; 1 ex, Khasi Hills, Barapani, Feb. 
1975, ColI. .Asish John. 

Totallengfh: Largest specimen measures 146 mm. 

2. Typhlops diardi Schlegel 

(Diard's blind snake) 

J.llaterial: 9 ex ; 1 ex, INDIA: Meghalaya, Khasi Hills, Lawsohtun, 
26. 6. 1967, Coli. S. D. Sangma; 1 ex, Khasi Hills, Shillong, Upland 
Road, 3.7.1968, CoIl. K. B. Khattri ; 1 ex, Khasi Hills, Umtham, 23. 7. 
1971, ColI. S. Bis'U)as; 1 ex, Khasi, Hills, Nongpoh, 23. 7. 1971, CoIl. 
S. Biswas ; 1 ex, Khasi Hills, Nongpoh, 25. 8. 1972, ColI. A. K. Ghosh; 
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1 ex, Khasi Hills, Bishnupur, 20. 5. 1970, ColI. S. J. S. Hattar; 1 ex, 
Khasi Hills, Motinagar forest, 18. ~. 1974, CoIl. R. Zoramthanga; 1 ex, 
Khasi Hills, Golflinks, 31. 5. 1976, ColI. K. Deb; 1 ex, Meghalaya, Garo 
Hills, Baghmara, 1.4. 1976, CoIl. S. Biswas. 

Total length: Largest specimen measures 500 mm. 

Family BOIDAE 

3. Python moluros Linnaeus 

(Indian Python) 

Material: 2 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Malki forest, 
18. 9. 1968, CoIl. A. S. Rao ; 1 ex, Assam, Kaziranga, 23. 2. 1972, ColI. 
G. M. Yazdani. 

Total length: Largest specimen measures approximately 14 feet. 

Family COLUBRIDAE 

4. Ahaetulla ahaetulla (Linnaeus) 

(Painted Bronze-back) 

Material: 1 ex, INDIA: Assam, Darrang, Dalgaon, 15. 1. 1965, 
ColI. R. P. Ghosh. 

Total length.: 645 mm, tail 350 mm. 

5. Ampbiesma khasiensis (Boulenger) 

Material: 1 ex, INDIA: Meghalaya, Khasi Hills, Barapanis 4. 5. 
1967, ColI. S. K. Kakati. 

Total length : 400 mm, tail 190 mm. 

6. Amphiesma parallela (Boulenger) 

.iJfaterial: 3 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Shillong, 
9. 3. 1961, CoIl. S. N. Prasad; 1 ex, Shillong, 19. 4. 1972, ColI. S. J. l{ 
Hattar; 1 ex, Shillong, Risa Colony, 16. 8. 1978, ColI. p. B. P/"apa. 

Totalleng~h; Largest specimen measures 500 mm, tai1144 mm. 

Rema'rk: In one specimen there are nine supralabials on one -side 
and eight on the other side. 

7. Amohiesm stolata (Linnaeus) 

(Striped Keel-back) 

Material; 3 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Sericulture, 
garden, 6. 7. 1962, ColI. S. N Prasad; 1 ex, Khasi Hills, Umroi, 13. 9. 
1977, ColI. S. K. Ohanda; 1 ex, Khasi Hills, Barapani, 6. 10. 1975, 
Colt AS1°sk John, 
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Tolalleng,h: Largest specimen measures 505 mm, tail 145 mm. 

Remark8: One of the specimens has seven supralabiaIs on one 
side and eight on the other. Another specimen has seven supralabials 
one either side with 3rd and 4th touching the eye. Two examples I 
have examined for St. Anthony's College, Shillong have eight suprala .. 
bials each. 

8. Blythia reticulata (Blyth) 

Material: 1 ex, INDIA : Meghalaya, Khasi Hills, Upper Shillong, 
donated by the Potato Research Institute, 21. 4. 1977. 

Totnl length: 385 mm, tail 40 rom. 

9. Boiga trigonata ( Schneider) 

1Jfn.ierinl: 1 ex, INDIA: Meghalaya, Garo Hills, Anogiri, 8. 3. 1975, 
ColI. S. B-isu,ns. 

Potallengfh: 515 mm, tail 123 mm. 

Remark: The caudal count is 105, whereas Smith's (1943) highest 
count is 96, 

10. Cbrysopelea ornata (Shaw) 

(Golden Tree Snake) 

Mater'ial: 1 ex, INDIA: Meghalaya, Khasi Hills, Da\vki, 11. 6. 1981" 
Coli. G. Radhnkrishnan. 

Total length : 1040 rom, tail 235 mm. 

11. Elaphe c8ntoris (Boulenger) 

Material: 2 ex ; 1 ex, INDIA: Meghalaya, Khasi Hills, Weiloi, 26. 10. 
1978, ColI. S. Biswas; 1 ex, Arunachal Pradesh, Subansiri Expedition, 
Doju Bung, 15. 12. 1974, CoIl. J. M. Julka & party. 

Tolallength: Largest specimen measures 1250 mm, tail 230 mm. 

12. Elapbe porphyracea (Cantor) 

M alerial: 5 ex; 1 ex, INDlA: Meghalaya, Khasi Hills, Shillong, 
2. 9. 1973, ColI. p. lAtshai; 2 ex, Shillong, 6. 10. 1968, ColI. S. K. 
Skobh",n;,; 1 ex, Shillong, 3. 6. 1977, ColI. A. O. Sukla; 1 ex, ShUlong, 
June 1975, ColI. ~48-ish John. 

Totallengtk: Largest specimen measures 870 rom, tail 148 mm. 

26 
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13. Elapbe prasina (Blyth) 

(Green Tree Racer) 

Material: 4 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Kenche's 
trace, 15. 5. 1967, ColI. S. Biswas; 1 ex, Khasi Hills, Madan Laban, 
17.4.1965, ColI. K. Khattri; 1 ex, Kenche's .trace, 3.6.1967, Coli. 
S. Biswas; 1 ex, Arunachal Pradesh, Subansiri Expedition, 4 km North­
west of Tali, 30. 1. 1975, CoIl. J. 1~f. J'UJka & party. 

Total length: Largest specimen measures 960 mm, tail 350 mm. 

14. Elapbe radiata (Schlegel) 

(The Copper Head) 

AI aterial: 3 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Umroi, 
17.8.1973, ColI. A. ](. Ghosh; 1 ex, Khasi Hills, Barapani, 27.8.1968, 
CoIl. E. D. Nongkhlaw; 1 ex, Meghalaya, Jaintia Hills, Sonapurdi, on 
Khliehriat Road, 27. 8. 1974, ColI. A. R. Lahiri. 

Total length ; Largest specimen measures 1870 mm, tail 400 mm. 

15. Enhydris enbydris (Schneider) 

Material: 1 ex, INDIA: Assam, Kaziranga, 25. 2. 1972, CoIl. G. JJf. 
Yazdani. 

Total length : 460 mm, tail 107 mm. 

16. LycodoD jara (Shaw) 

Material: 1 ex, INDIA: Meghalaya, Khasi Hills, Shillong, Eastern 
Regional Station, Zoological Survey of India, office compound, 28. 
8. 1968. CoIl. S. K. Sobkani. 

Total length: 385 mm, tail 106 mm. 

Remark: This apparently is the first record of this species from 
Meghalaya. 

17. Pareas monticola ( Can tor) 

Material: 3 ex ; 1 ex, INOlA; Meghalaya, Khasi Hills, Malki forest, 
4. 12. 1973, ColI. T. Deb and B. Endow; 1 ex, Kha~i Hills, Nongthymai, 
3. 3. 1976, CoIl. M. S. Jyrwa ; 1 ex, without any collection data. 

Total length : Largest specimen measures 770 mm, tail 160 mm. 

Remarks: The vertebral row of scales not enlarged. One specimen 
has 3 post oculars on one side and 2 on the other. The other two 
specimens have 3 post oculars each on either side, 
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18. Psammodynastes pulverulentus (Boie) 

Material: 5 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Old Barapani, 
7. 2. 1961, CoIl. S. N. Prasad,; 1 ex, Khasi Hills, Shillong, T. C. 
Road, 16. 11. 1976, Coli. p. B. Thapa; 1 ex, Khasi Hills, Lawsohtun" 
16. 8. 1971, CoIl. M. S. Jyrwa; 1 ex, Khasi Hills, Motinagar forest, 
19. 1. 1977, CoIl. M. B. Jyrwa; 1 ex, Arunachal Pradesh, Subansiri 
Bxpedition, Siyum, 25. 11. 1974, CoIl. J. M. Julka & party. 

Total, length: Largest specimen measures 435 mm., tail 170 mm. 

19. Rhabdophis himalayana (Giinther) 

(Himalayan Keel-back) 

Material: 17 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Shillong, 
Risa Colony, 28. 8. 1968, ColI. S. K. Sobhani; 1 ex, Risa Colony, 
30.4. 1973, ColI. J. K. Prasad; 1 ex, Risa Colony, 17. 9. 1975, ColI. 
A8's'" John; 1 ex, Risa Colony, 26. 6. 1975, ColI. K. Deb; 1 ex, Shillong, 
T. C. Road, 24. 6. 1976, ColI. p. B. Thapa; 1 ex, Risa Colony, 
26. 9. 1977, ColI. B. K. Bhattacharjee; 1 ex, Risa Colony, 22. 9. 1975, 
Coli. Ghandan Singh; 1 ex, Risa Colony, 5. 7. 1977, ColI. B. ]{. 
BAattacharjee; 1 ex, Khasi Hills, Motinagar forest, 28. 6. 1974, ColI. 
R. S. Giri; 1 ex, Risa Colony, 17. 8. 1977, ColI. p. B. Thapa; 
1 ex, Risa Colony, 2. 9. 1976, CoIl. J. K. l~rasad; 1 ex, Shillong, 
T. c. Road, 3. 12. 1974, ColI. M. S. Jyrwa; 1 ex, T. C. Road, 
12. 7. 1976, ColI. p. B. Thapa; 1 ex, Risa Colony, 8. 7. 1975, 
CoIl. S. J. S. Hatf,ar; 1 ex, Motinagar forest, 2. 8. 1975, ColI. R. 
Zoramtll!anga ; 1 ex, Risa Colony, 26. 6. 1975, ColI. ]{. Deb. 

Totallengtl,,: Largest specimen measures 850 nl1~. tail 200 mm. 

20. Rhabdopbis subminiata (Schlegel) 

(Red-necked Keel-back) 

Material: 6 ex; 1 ex, INDIA: Assam, Kamrup district, 9. 1. 1974, 
Coll. .A. K. Gl~08h; 1 ex, Sibsagar, Upper Dehing Reserved forest, 
8 km from Margharita, 15. 11. 1974, ColI. S. I(. Ghanda ; 1 ex, Kaziranga, 
17. 2. 1972, CoIl • .A. K. Ghosh; 1 ex, Meghalaya, Khasi Hills, Laitum­
khrah, 16. 9. 1970, Coil. S. I{. Ghanda; 1 ex, Khasi Hills, Shillong, 
Risa Colony, 20. 7. 1973, ColI. p. Lushai; 1 ex, Meghalaya, Garo 
Hills, 25. 2. 1965, Coll • .A. S. RajgopaZ; 1 ex, Tripura, Subalsingh, 
3. 8. 1979, ColI. K. p. Singh. 

Total length : Largest specimen measures 870 mm, tail 240 nlm. 

Remark8: Two of the present materials possess eight supralabials 
on. one side and nine on the other, of which the third, fourth, and fifth 
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and fourth, fifth, and sixth respectively" border the eye. Another 
material shows nine supralabials on one side and ten on the other. 
Post oculars are two on the left and three on the right in one specimen 
and three on the left and four on the right in a third specimen. 

21. Rhabdophs bicolor (Blyth) 

Al aterial: 3 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Shillong, 
Fruit garden, 27. 10. 1970, ColI. G. M. Yazdani; 1 ex,· Shillong, Risa 
Colony, 6. 5. 1980, CoIl. Edilbert; 1 ex, Shillong, T. C. Road, 14. 8. 
1976, ColI. p. B. Thapa. 

Total length : Largest specimen measures 450 rom, tail 130 mm. 

Remark: One specimen shows a ventral count as high as 226, as 
against Smith's (1943) highest count of 214. In another specimen the 
prefrontal shield shows a one-fourth division in the middle, and the 
rostral is slightly produced in the middle. 

22. Sibynophis collaris (Gray) 

111 alel'-ial: 13 ex; 1 ex, INDIA: Meghalaya Khasi Hills, Shillong, 
Orchid house, 7. 6. 1973, CoIl. A. S. Rao; 1 ex, Forest C<?lony, 22. 12. 
1972, CoIl. S. K. Talukdar; 1 ex, Shillong, 26. 6. 1967, ColI. S. D. 
Sangma; 1 ex, Shillong, 1961, ColI. Joseph; 2 ex, Shillong, Kenche's 
trace, 15. 5. 1967, ColI. B. K. Tikadet4; 1 ex, Shillong, Risa Colony, 
28. 5. 1974, CoIl. p. B. Tltapa; 1 ex, Risa Colony, 20. 9. 1977, CoIl. 
s. J. S. Hattar; 1 ex, Risa Colony, 16.7. 1977, ColI. p. B. Tkapa; 

1 ex, Khasi Hills, Malki forest, 20. 9. 1975, ColI. M. 8. JYl'wa; 1 ex, 
Malki forest, 3. 7. 1975, ColI. R. S. Gir'i; 1 ex, Khasi Hills, Motinagar 
forest, 25. 9. 1975, ColI. P. B. Thapa; 1 ex, Jaintia Hills, Jowai, 4. 10. 
1972, ColI. A. R. Laltiri. 

'l'otal length: Largest specitnen 111eaSUres 550 min, tail 250 tnm. 

Re1narks: One of the specimens possesses an entire anal shield. 
The median rows of black spots on the ventral shields vary greately. 
In some, two thirds of .the ventral scales show the median rows of 
black spots, and in others very few of them possess it. 

23. Trachischium monticola (Cantor) 

.1.11 ate/~ial: 21 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Madan 
laban, 20. 7. 1959, ColI. H. S. p. Maju1ndar; 1 ex, Khasi Hills, Kenche's 
trace, 20. 4. 1967, CoIl. p. B. Tkapa; 1 ex, Khasi Hills, Motinagar 
forest, 6. 9. 1961, Coll. S. N. Prasad; 1 ex, Kbasi Hills, Lalchand 
Basti, 26. 4. 1973, CoIl. V. D. Srivastava, 1 ex, Khasi Hills, Shillong, 
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12. 5. 1973, ColI. A. S. Bao; 1 ex, Shillong, Risa Colony, 2. 5. 1972, 
Coll. R. 8. Giri, 1 ex, Risa Colony, 25. 11. 197~, CoIl. S. K. Talukdar; 

3 ex, Shillong, Pologround, 24. 9. 1972, ColI. IC. Deb; 1 ex, Risa 
Colony, 25. 2. 1977, Coll. B. K. Bhattacharjee; 1 ex, Malki forest, 
22. 6. 1978, ColI. l{ongynrih; 1 ex, Khasi Hills, Oakland Road, P. M. G. 
Banglaw, 28.7.1977, ColI. p. Sina; 1 ex, Motinagar forest, 14.6.1974, 
Col1. R. Zoramthanga; 1 ex, Risa Colony, 8. 8. 1974, ColI. ]{. Deb; 

1 ex, Risa Colony, August 1975, ColI. A8ish John; 1 ex, Shillong, T. C. 
Road, 16. 4. 1977, ColI. ()handan Singh; 1 ex, Risa Colony, 23. 6. 1975, 
Coli. R. Jlatkeu); 1 ex, Assam, Kaziranga, 22. 2. 1974, CoIl. M. Datta. 

Total length: Largest specimen measures 180 mm, tail 30 mm. 

Retnarks: One of the specimens shows a slightly higher ventral 
count of 130 scales as against Smith's (1943) highest count of 125. 

24. Xenocbrophis piscator (Schneider) 

~tla.terial: 6 ex; 1 ex, INDIA: Arunachal Pradesh, Siang district, 
Mathuri village, 16. 2. 1973, Coll. ll. S. l~illai; 1 ex, Meghalaya, Garo 
Hills, Rongjeng, 10. 4. 1973, ColI. S. Biswas ; 1 ex, Garo Hills, Rongjeng, 
46 km of Bagholara, near PWD IBJ 23. 2. 1971, ColI. G. 1Jf. Yazdani; 
1 ex, Meghalaya, Khasi Hills, Barapani, 4~ 5. 1967, ColI. S. K. Kakati; 
1 ex, Barapani, 25. 1. 1972, ColI. G. M. Y(tzdani; 1 ex, Manipur, Domba, 
28. 1. 1977, CoIl. S. G. Patil. 

2'otallengtk: Largest specinlen nleasures 957 IUln, tail 340 mnl. 

25. Zaocys nigromarginatus (Blyth) 

jJcdcrial: 1 ex, INDIA: Arunachal Pradesh, Subansiri Expedition, 
Danin, Alt. 1000 meters, 22. 1. 1975, ColI. J. jl. Julka & party. 

Totallengtlt: 1150 mm, tail 525 11101. 

Family ELAPIDAE 

26. Bungarus fasciatus (Schneider) 

(Banded Krait) 

Material: 1 ex, INDIA: Assam, Goalpara, Deoripathar, 21. 9. 1973, 
ColI. S. Biswa8. 

Total length: 900 01m, tail 80 0101. 

27. Callophis macclellandi (Reinhardt) 

Material: 4 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Shillong, 
Risa Colony, 27. 6. 1977, CoIl. B. K. Bhattacharjee; 1 ex, Risa .Colony, 
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22. 8. 1972, ColI. p. B. Thapa; 1 ex, Shillong, Fruit garden, 21. 9. 1972, 
ColI. 1(. Deb; 1 ex, Risa Colony, 18. 8. 1977, ColI. R. S. Giri. 

Total length: Largest specimen measures 545 mm, tai143 mm. 

28. Naja naja (Linnaeus) 

(Indian Cobra) 

J.l1 aterial: 3 ex ; 1 ex, INDIA: Meghalaya, Khasi Hills, Diengpasohu, 
26. 4. 1963, ColI. V. D. Srivastava; 1 ex, Diengpasohu, 27. 4. 1963, 
ColI. M. R. Lyndow; 1 ex, Khasi Hills, Umroi, 30. 4. 1968, ColI. Ii. ](. 
Varshney. 

Total length : Largest specimen measures 1210 mm, tail 235 mIn. 

29. Naja hannah (Cantor) 

(King Cobra) 

ill aterial: 3 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, U mtham, 
29. 10. 1964, CoIl. A. K. JJfandal; 1 ex, Khasi Hills, Shillong, Woodland 
compound 15. 7. 1960, donated by Botanical Survey of India, Shillong; 
1 ex, Assam, Kamrup district, Kulsi river side, 17. 6. 1964, Donated 
by Botanical Survey of India, Shillong. 

Total length: Largest specimen measures 2400 n1m, tail 495 mm. 

Falnily VIPERIDAE 

30. l"riDleresurus monticola Gunther 

..Jlatel'ial! 13 ex ; 1 ex, INDIA: Meghalaya, Khasi Hills, Risa Colony, 
6. 10. 1971, ColI. S. K. Talukdar ; 1 ex, Khasi Hills, Lower New colony, 
Botanical Survey of India, office compound, date? ColI. B. S. I. staff 0; 

1 ex, Risa Colony, 18. 8. 1977, CoIl. B. N. Marbaniang; 1 ex, Risa 
Colony, 20. 5. 1977, CoIl. E. D. Albinus; 1 ex, Risa Colony, 24. 8. 1976, 
ColI. R. Zoramthanga; 2 ex, Risa Colony, 22. 7.1976, ColI. p. B. Thapa ; 
1 ex, Risa Colony, 14.7.1976, CoIl. G. B. Ohettri; 1 ex, KhasiHills, 
Pologround, 28. 4. 1976, ColI. R. Zoramthanga; 2 ex, Khasi Hills, 
Motinagar forest, 29.8.1975, ColI. Varlathanga ; 2 ex, Khasi Hills, Upper 
Shillong, Central Potato Research Institute, date? ColI. Drs, Khanna and 
Roy; 1 ex, Arunachal Pradesh, Kameng division, 20. 11. 1970, ColI. 
A. S. Rao. 

Total length : Largest specimen measures 580 rom, tail 116 rom. 

30. Trimeresurns jerdoni Gunther 

Material: 10 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Risa 
Colony, 21. 9. 1973, ColI. R. S. Pillai; 1 ex, Khasi Hills, Kenche's trace, 
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30. 8. 1971, CoIl. S. K. Ohanda; 1 ex, Risa Colony, 10. 10. 1972, CoIl. 
P. B. Phapa ; 1 ex, Khasi Hills, Bishnupur, 23. 6. 1966, ColI. M. K. Sen; 
1 ex, Khasi Hills, Mawroh, 14. 5. 1964, ColI. M. R. Rynth; 1 ex, Risa 
Colony, 19. 10. 1973, ColI. p. B. Thapa; 1 ex, Risa Colony, 28.6.1972, 
Coll. p. B. Thapa ; 2 ex, Khasi Hills, Woodland compound, 4. 10. 1966, 
Coll. G. K. Dey; 1 ex, Risa Colony, 19. 10. 1974, CoIl. Lalualiana ; 1 ex, 
Risa Colony, 21. 9. 1974, CoIl. R. lJfathe1V; 1. ex, Risa Colony, 29. 8. 
1975, ColI. R. Vanlalthanga. 

Total length: Largest specimen measures 620 min. tail 85 mn1. 

31. Trimeresurus stejnegeri Schmidt 

Material: 2 ex; 1 ex, INDIA: Arunachal Pradesh, Kameng division, 
20. 1. 1970, ColI. A. S. Rao; 1 ex, Meghalaya, Khasi Hills, Shillong, 
2. 9. 1971, ColI. R. S. PUla'/. 

Total length : Largest specimen measures 615 n1m, tail 112 mm. 

32. Trimeresurus erytbrurus (Cantor) 

Material: 1 ex, juvenile, INDIA: Meghalaya, Khasi Hills, Shillong, 
14.8.1975, Coll. R. G. lJIicltel. 

33. Trimeresurus albolabris? Gray 

Material: 3 ex; 1 ex, INDIA: Meghalaya, Khasi Hills, Mawlai, 
3. 10. 1967, ColI. G. T. Allen; 1 ex, Khasi Hills, Shillong, Risa Colony, 
30. 6. 1974, ColI. R. Mathew; 1 ex, Shillong, T. C. Road, 31. 7. 1976, 
ColI. P. B. Tkapa. 

Total length : Largest specimen measures 750 mm, tail 90 moo. 

All the specimens sho\\~ variation. In one specimen, one of the 
supraoculars is partly divided transversely; internasals not twice as 
large as the adjacent scales, separated by a single scale; eight supralabials, 
1st completely separated from the nasal; caudal count 36, paired; 
yellowish green above, pale yellow beneath, tail brown above with 
a reddish tint. In another specimen the light flank stripe extends 
towards the tail. Trimeres'ltfUS erythrurus and Trimeresufu8 albolabris 
possess many similar Gharacters as is evident from the specimens 
of both before me. At this stage I do not have anything further 
to add to the observations of Smith (1943), about retaining them 
as distinct species or otherwise. The study of more specimens from 
different niches and belonging to both will only give a clear picture 
of their correct identity. 
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ON A SMALL COLLECTION OF MANTIDAE (DICTYOPTERA) 
FROM MAHARASHTRA, INDIA, WITH THE DESCRIPTION 

OF A NEW SPECIES 

By 

T. K. MUKHERJEE AND A. K. HAZRA 

Zoological Survey of India, Oalcutta-

(With 2 Text-figures) 

INTRODUCTION 

Mantids frequently live in grassland and forests of India. To 
date only 140 species of this order are known from Indian sub­
region. Wood-Mason (1878, '7'), '82, '~5, '89 and '91) explored the 
Indian mantid fauna and during the last one century no significant 
contribution has been made from India. The present paper is a 
part of the "Studies on the systematics, biology and taxonomy of 
mantid fauna from India". 

Sub-family: OXYTHESPINAE Giglio-Tos 1919 

Heterochaetula tricolor (Wood-Mason) 1889 

18'16. Heterochaeta t'ricolor, W.-~fas. : Ann. nat. Hist., 18 (4) : 441., 

1889. Hete·rochaetula tricolor, W.-Mas. : J. Asia!. Soc. Bengal, 58 : 309. 

1911. BeteTochaetula t1'icolor, Rehn : Gen. Ins., lase., 119 : 20. 

1997. Heterochaetula tricolor, Gigl.-Tos : Das Tierreich, 50 Lief: 287. 

Material: 1 ex., ~, Distt. Parvani, Purna River, ColI. R. N. Ohopra, 
26. xi. 70, Regd. no. 9546 . 

. Rem,ar1cs: So far only two species under this genus are recorded 
from India. This species differs from its allied species H. jissispinis 
W.-Mas. by the presence of simple ocular spine which is bifid in 
the other. The summit of the vertex in this species does not exhibit 
any prominent groove to hold the tip of the pronotum. Moreover 
the superior apical lobe of the anterior coxae not prolonged. 

27 



460 Recorda 0/ the Zoological Survey 011 ndia 

Sub-family: HYMENOPODINAE Giglio-Tos 1919 

Creobroter apicalis (Saussure) 1869 

1869. Or60botra a,Ficalis, Sauss. Mt. Schw. ent. Ges., 3 : 78. 

1971. Oreobotra a,FicaZis, Sauss. Mem. Soc. Geneve, 21 : 146, 317. 

1898. 01'eobrot'l'a a,Fwalis, Sauss. Rev. Suwe. Zool., 5 : 200. 

1904. Oreobroter apicalis, Kirby, Oat. Ortk. Brit. Mus., 1 : 291. 

1927. Oreobroter a,Ficalis, Giglio-Tos., Das Tierreich., 50 Lief. : 558. 

1931. Oreobroter apicalis,. Werner, Proc. ZooZ. Soc. Lond. Pt. II : 1384. 

Material: 1 ex. ~, Distt. Satara, Ambenali, near Pratapgad : colI. 
B. K. Tikader, 30. v. 76, Regd. no. 3/3012. 

Remarks: This species was discovered from Assam and then 
recorded from BangIa Desh (Chitta gang Hill tracts) in Indian subcon­
tinent. It differs from the other three Indian species under this 
genus by the presence of big ocelli-like spot in the middle of the 
discoidal area of the elytra formed by two arched black bands enclo­
sing two black spots. 

Eoantissa pulchra (Fabr.) 1787 

1'187. Mantis pulch'1o,., Fabricius, Mant. Ins., i : 229. 

1792. Mantis jlavicinta, Oliver, Enc. Meth., 7 : 681, 641. 

1802. Mantis caffrana, Lichtenstein, Tr. Linn Soc. Lond., 6 : 81. 

1813. Mantis marginalis, Stoll, Be,Fresent. S,Fec., 37 t. 11 fig. 43. 

1815. Mantis pulckra, Thunb., Mem. Ac. St.-petersb., 5 : 288. 

IB38. Mantis (Ameles) jlavictnta, Barm., Hand. Ent., 2 : 531. 

1842. Mantis (Oxypilus) marginalis, Haan, Verk. nat. Gesch. Nederl. Bezitt., 1M. 87. 

1871. Antissa pulchra Stal, Oe/v. Ak. Forh.~ 28 : 400. 

1B71. Pseudomantis (?) pulchra Saussure, Mem. Soc. Geneve. 21 : 17, 194. 

1B72. Gonypeta. (Antissa) marginalts+Gonllpeta (Antissa) pulchra., Saussure ... ibid., 
23 : 32. . 

1877. Antissa pulchra Stal, Bik. Sv. Ak., 4: (10) : 87. 

1897. Antissa pulchra Boliver, Ann. 80c. ent., France, 66 : 813. 

1927. Euantisso, pulchra Giglio-Tos, Das Tierreich, 50 Lief. : 540. 

MateriaZ: 1 ex. ~ Poona, Mundhwa, Botanical Garden; ColI. 
A. S. Mahabal, 28. vi. 77, Regd. no. 12439. 

Remarks: This species is widely distributed in India. The specimen 
is comparatively small (15.0 mm). Colouration of the hind wing is 
little different; the hyaline area commences from the middle of the 
humeral and anal margin and then proceeds upwards, gradually narrowed 
near the middle of the discoidal area where it ends. Tranverse veins 
of outer half of hind wing are white. 
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Sub-family: LITURGUSINAB Giglio-Tos 1919 

Humbertiella eeylonica Saussure 1869 
1869. Hu""bertieZZ" es"Zonic;(z, SauBBure, Mt. Bchw. ent. Ges., 3 : 62. 

1971. HumbertielZa eel/lon;co, SauBsure, Mem. Boe. Geneve, 21 : 22, t. 4 f. 5. 

1889. Humbertiolla eeylanica Westwood, Revis. Mantid., : SO, t. 2 f. 1. 

1891. Th80po,mpa 8s,tontrionutn Wood Mason, Cat. Mant., : 64:, t. 1 f. S. 

1899. Humbortioll" ceyZoniCtJ, Brunner, Ann. Mus. Genova. 33 : 60. 

19CH. Hu,mbertioZZtJ ss,tentrionum Kirby, Cat. Orth. Brit. Mus., 1 : 214. 

1997. HU/mbertieZla, ceyZonica, Giglio Tos, Das Tierr'ich, 50 Lief. : 64. 

Material: 1 ex., ~ (adult). Pune, Koregaon; colI. R. N. Okopra, 
7. xii. 67. Regd. no. 6123. 

8 exs. (nymphs). Regd. nos. 9929 (2 exs.), 9883 (3 exs.), 8965 (2 exs.) 
and 7900 (1 ex.). 

Remark8: This specimen is rather small in size (22 mm.) in com­
parison to the others recorded previously. This species was previously 
recorded from Assam, Kerala, M. P. and U. P. 

Sub-family: MANTINA'B Kirby 1904 

Deipbobe iocisa Werner 1933 

1988. Dei,hobe incw, Wemer, FToe. ZaoZ. Boc. Lona. Pt. II : 89'7-901. 

Material: 1 ex. C, Distt. Nanded, Naigaon; ColI. K. R. Rao, 
19. viii. 71. Regd. no. 3/619. 

Remark8: It differs from the type species by the presence of hyaline 
anal area of elytra. This character is similar with the specimen of 
Sagoda, U. P. described by Werner (1933). 

Mantis nobilis Brunner 1892 
1892. Mantis llobl,Zis Bronner, Ann. MU8 Genova, 33 : 70, t. 2 f. 23. 

1904. Mantis nobilis Kirby, Oat. Orth. Brit. Mus. 1 : 251. 

1997. Mantis nobilis Giglio-Toe, Das Tierr6ich, 50 Lief. : 408. 

1980. Mant,s nobilis Werner, Proc. Zool. 8oc. Lond. Pt. II : 689. 

Material: 1 ex. ~, Pune, Ambenali; coll. B .. K,. Tikader, 30. v.16. 
Regd. no 3/3012. 

Remarks: It is recorded previously from Birmanie and then from 
Dehra Dun. This is a first time record from Western India. Some 
important characters are : stigma is marked on either end by a brownish 
spot~ A black patch is present ventral to coxal joint, as well as ventral 
and proximal 113 length of anterior coxae. 
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Sub-family: AMELINAE Giglio-Tos 1919 

Elmantis nira sp. nov. 
(Text-figs. 1-2) 

l11ale: Greyish brown; total length 27 mm. wing span 43 mm, 

Frontal sclerite transverse; superior margin wavy in the middle with 
the concavity in the middle-the sides being sinuated. The middle of 
upper and lower margins are blackened. Vertex with a median and 

f=i~. 2 

FI,~ 1 

'llext-figs. 1. Elmantis 1Hl'a sp. nov. male, showing right fore leg, x. 10. 8. 

2. El1nantis nira. Bp, nov. Inale, showing pronotU111 from top, x 10. 8. 

two lateral lobes (on each side) of which juxtacular lobes are more 
prominent and separated from the next inner one by a deep groove. 
Eyes are bulging; antennae stout and ciliated. Ocelli very prominent. 

Pronotum: Brownish with flattened margins marked by black spots; 
this is highly flattened anteriorly and suddenly constricted near the 
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posterior quarter of metazona. Margins as well as dorsal surface is 
covered by stout cilia. Prozona with indistinct median groove and 
metazona with prominent carina. Anterior three pairs of bosseles of 
metazona more rounded and elevated posteriorly while the smallest 
basal is continued laterally along with a prominent ridge. 

Elytra and wings: These are hyaline, the former peing light 
brownish. Both are densely ciliated. Costal area of c;lytra very narrow 
with little obliquely parallel veinules. Mediastinal bifurcated distally. 
Anterior radial similarly bifurcated but not the posterior radial vein. 
Plicata vein with two branches. Each longitudinal vein of elytra and 
wings is alternately brown and hyaline. Apex of elytra rounded. 
Costal area of wing has parallel venules. 

Fore legs: Anterior coxae nearly as long as pronotum and bear 
black spot on either sides. Upper margins of femota little arched. Basal 
two external spines are closely approximated and this margin bears very 
fine pointed spinules. Discoidal spine 4; internal spine 12-all are 
brown and onl}1 the tips are black. Tibiae with 9 internal spines 
gradually longer towards the apex. External spines are 11 in number. 
Blackish bands (3 number) are visible more clearly internally. Tarsi 
blackened towards ~pices. 

Mid and hind leg8: These are irregularly dotted black and also with 
blacki~h bands. Femora have apical spine. Metatarsuses are longer 
than other segments taken together. 

Others: Supra-anal plate triangular, keeled and pointed; short 
exposing most parts of genitalia. Cerci cylindrical with long cilia. 

MeasurementB: 0, 27 mm. Pronotum-3/4 mm. (W/L). Head 
width-4 mm.; Elytra--21 mm.; Wings-20 mm.; Ant. coxae--4.2 
mm. ; Ant. femora-5.7 mm. ; Ant. tibiae-3.t mm.; Ant. tarsae-4.5 
mm. ; Total body length-27 mm. 

Di8tribution: INDIA: Maharashtra. 

Type locality: Holotype, o. INDIA: Maharashtra, Nira, ·Dt. Poona 
C~l1. M. B. Rao, 11. v. 72, 2 exs. 

Holotype Regd. No. 7854/H5; deposited to Zoological Survey of 
India, Calcutta. 

OompariBon: This is nearer to E. lata Gig!. Tos. by having feebly 
arched superior border of frontal sclerite and long elytra more or less 
widened at the apex. But it can be distinguished by the presence of 
eleven external spines in the anterior tibiae. 
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Sub-family: ACROMANTINAE Giglio-Tos. 1919 

Ambivia popa Stal, 1877 

1877. Ambivia popa Stal, Bih. Sv. Ak., 4 {4} : 8S. 

1889. Ambivia popa Westwood, Revis, Mantia., 22, t. 11 f. 6. 

1905. Popa undata, Werner, --1nnuaire Mus. St.-Petersb., 13 : 124. 

1915. .A.'mbivia'popa Giglio-TaB, Boll. Mus. Torino, 30 {702} : 8. 

1927. Ambivia popa Giglio-TaB, Das Tierreich, 50 Lief. 530. 

1933. Ambivia papa Werner, Proc. Zool. Soc. Lond. Pt. II 900. 

Material: (i) 1 ex. ~, Distt. Satara, Ambenali, near Pratapgad ; 
ColI. B. K. Tikader, 3. v. 76. Regd. no. 3/3012. 

(ii) 1 ex~ (nymph), Pune, Khed Shivapore, Coll. R. N. Ohopra, 17.i.69. 
I,tegd. no. 7230. 

Remarks: Genus Ambivia is represented by only one Indian species 
and is widely distributed in Elstern part of India. This is first record 
from Western India. The diagnostic features of this species are: the 
four. posterior femora have rounded preapical lobes. Elytra broad, 
pointed at the tip, spotted brownish and bears two transverse pale 
bapds ; claw groove in the middle with a spot in vicinity to it. 

SUMMARY 

This paper records six species of _ mantids from Maharashtta, 
India, of which Elrnantis nira is described as new to science. 
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CONTRIBUTION TO THE ODONATE (INSECTA) FAUNA 
OF THE ANDAMAN AND NICOBAR ISLANDS WITH 

DESCRIPTION OF TWO NEW SPECIES 

By 

G. CHHOTANI, A. R. LAHIRI AND T. R. MITRA 

Zoological SU1'tJey of India, Oalcutta. 

(With 7 Text-figures) 

INTRODUCTION 

The first mention of an odonate species from the Andaman 
and Nicobar islands can be traced back. in literature to Selys 
(1853) where the author described the damselfly Libellago lineata blanaa 
from the Nicobar islands. Two more species, e. g. Oopera vittata 
serapica Hagen and Epophthalmia vittata (Burmeister) were subsequently 
reported from these islands, by Selys in 1863 and 1875. In recent 
times, Fraser (1924) reported another 11 dragon- and damselflies 
from these islands including some new to science. These wer~ later 
reported by Fraser in his Fauna of British India publication (1933-1936). 

This study is based on odonate collections obtained during several 
surveys conducted by the Zoological Survey of India over a number 
of years. 

Lahiri (1975) in his brief analysis of the odonate faqnal composi­
tion of the South Andaman islands, referred to a detailed account 
of the same to the present contribution, as it was then, in the 
Mss. stage. Upon further critical analysis of the available material, 
a little change of the findings have been incorporated now. 

In the present paper 21 new records of o,donate species and 
subspecies, including two new to science have been reported which 
brings it to a total of 34 odonate species ·and subspecies known 
till date from this area. Libellago anaamanensi8 (Fraser) has peen 
considered here as a subspecies of L. lineata (Burmeister)'. 'Hitherto 
unknown females of two subspecies, e. g. Libellago lineata andamanen&is 
(Fraser) and Prodasineura verticalis andamanensis (Fraser) _have been 
described by comparing with the males. M~asurements, Nodal index, 
necessary collection data, and a running key for all the species 
studied have been provided in the text along with taxonomic notes 
for some of them. 

28 
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The types have been deposited in the National Zoological Collection. 

List of odonate 8pecies and subspecies known from the Andaman 
and Nicobar i8lands. (*indicates that the specie.~ or subspecies is present in 
the collections studied) 1 

Family CHLOROCYPHlDAE 

*1. Libellago lineata andamanen8is (Fraser) 
2. L. I. blanda (Selys) 

Family: CALOPTBRYGIDAE 

*3. Vestalis gracilis gracili8 (Rambur) 

Family.: LESTIDAE 

*4. Lestes malabariea Fraser 
5. L. praemorsa praemorsa Selys 

Family PLATYSTICTIOAE 

*6. Drepanosticta annandalei Fraser 

Family: PROTONEURIDAE 

Family 

Family 

*7. Prodasineura verticalis andamanensis (Fraser) 

PLATYCNEMIDIDAB 

*8. Oopera marginipes (Rambur) 
9. Oopera vittata serapica Hagen 

COENAGRIONlDAE 

*10. Pseudagrion andamanicum Fraser 

*11. Oeriagrion olivaceum auranticum Fraser 

*12. O. cerinorubellum (Brauer) 

*13. Iscnnura senegalensis (Rambur) 

* 14. A.griocnemis jemina Ol'yzae Lieftinck 

*15. .Agriocnemis pygmaea (Rambur) 

Family: GOMPHIDAE 

*16. Gomphidia ganeski sp. nov. 

-1. Fraser (1924) also mentioned about some specimens from the Andaman islands 
belonging to the genus Libellago Selys in British l\fuseum collection. determined 
as Micromerus lineatus Burmeister variety by R. Marlin. ~hese are excluded 
trom the ~ist be~ow on account of ~h!d~r u~c~~i~ Bubspecific S.tUB. 
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Family; AESHNIDAE 

* 17. Oligoaesckna anda1nani sp. nov. 

Family: LIBBLLULlDAE 

18. Epophthalmia vittata vittata Burmeister 

19. Agrionoptera ins ignis insignis (Rambur) 

*20. Lathrecista asiatica asiatica (Fabricius) 

*21. Nesoxenia lineata (Selys) 

*22. Potamarcka congener (Ram bur) 

*23. Orthetrum ckrysis (Selys) 

24. O. pruinosum neglectum (Rambur) 

* 25. o. 8. sabina (Drury) 

* 26. O'1'ocothemis servilia servilia (Drury) 

* 2 7. Diplacodes trivialis (Rambur) 

*28. Tholymis tillarga (Fabricius) 
(Spellius should; be = Trithemis) 

*29. Tritkemis aUt"ora (Burmeister) 

*30. T. /estiva (Rambur) 

31. T. pallidinervis (Kirby) 

32. N eurotkemis fluctuans (Fabricius) 

33. Neurothernis int~rmedia inte1"meaia (Rambur) 

34. Pantala jlavescens Fabricius 

Collections studied and tbe collecting localities 

(Table 1) 

Four collections present in the Zoologic~l Survey of India were 
studied, as follows : 

1. A small collection by Col. R. B. S. Sewell, July-September, 
1928 from South Andamans. 

2. ..4,.. large collection by Dr. B. S. Lamba, February - April, 
1964 from the South Andamans. 

3. A small collection by Dr. A Daniel and Dr. H. K. Bhowmik, 
March, 1966 from Great Nicobar. 

4. A small collection by Dr. T. D. Soota, March - May 1969, 
from North and South Andamans and Car Nicobar. 
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Collecting localities 

Collections were made from 26 different localities in the Andamans 
& Nicobars (Table 1) and are summarized below: 

North Andamans - 4 
South Andamans - 21 

Car Nicobar 

Great Nicobar 

-1 

-4 

SYSTEMATIC ACCOUNT 

l{EY TO THE FA1VIILIES OF THE ORDER ODONATA 

1. Eyes separated by a space wider than their own 
diameter; males with paired inferior anal 
appendag(:s; wings identical in shape and 
never dilated at base. 

Eyes contiguous, or separated by a space not 
wider than their own diameter; males with 
single inferior anal appendage; fore- and hind 
wings differing in shape, the latter generally 
dilated at base. • •• 

2. 5 or more antenodal cross veins prasen t; arc 
situated nearer base of wing than node. 

Only 2 antenodal cross veins present; arc 
situated midway between base of wing and 
node. 

3. Epistome normal, not projecting; wings non­
petiolated or petiolation extending far proximal 

(Suborder ZYGOPTERA) 2 

(Suborder ANISOPTERA) 8 

(Superfamily OALOPTEBY­
GOIDEA) 8 

4 

to the level of arc. • .. CALOPTERYGJDAE [Vestalis gracilis 

4. 

5. 

Epistome tumid and markedly projecting; 
wings petiolated, petiolation extending oppoSite 
to~ or s1i~htly proximal to the level of arc. 

1\fale genital haroules elonga.ted; a variable 
number of intercalated sectors present at apical 
end of wing. 

1\lale genital hamules quadrate; intercalated 
sector~ absent at apical end of wing. 

IA absent; CU 2 markedly reduced. 

IA present; CU 2 variable. 

g?'acilis (Rambur)] 

CHLOROCYPHIDAE (Libellago 
lineata anda?nanensis (Fraser)] 

(Superfamily LESTIDOIDEA) 

Family LESTIDAE (Lestes ? 

?nalabarica Fraser) 

(Superfamily COENAGRIONOI­

DEA) 5 

PLATVS~ICTIDAE (Drep~nosticta? 

anna1tdal-ei Fraser) 

6 
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G. Discoidal cell in hindwing with costal margin 
less than three fourths as long as the inner 
margin. 

Discoidal cell in hindwing with costal margin 
more than three fourths as long as the inner 
margin. 

7. Discoidal cell with costal margin one fifth 
shorter than the inner margin. 

Discoidal cell with costal margin subequal to 
the inner margin. 

8. Costal and subcostal antenodal cross veins 
coinciding; prim,ary antenodals not distin· 

COENAGRIONIDAE 

7 

l)LATYCNEMIDIIJAE [(Oopera 
'ma1'Utnipes (Rambur) ] 

PROTONEURIDAE [Prodasineu1'a 
ve1'ticaU,s ancla'1nanensis (Fraser)] 

guillhable. ..' (Superfamily LIBELLULOIDEA) 

Oostal and suboostal antenodal cross veins not 
coinciding. • •• 

U. Eyes separated on vertex; discoidal cell of 
hind wing more transversely elongated than 
that of forewing. 

Eyes confluent on vertex; discoidal cell. of 
hindwing transversely as long as that of 

forewing. 

LIBELLULIDAE 

(Superfamily Aeshnoidea) 9 

GOMPHIDAE (Go?IIIphidia ganeshi 
sp. nov.) 

A ESHNIDAE (Oligoaeschna 
anda'1nani Spa nov.) 

Family CHLOROCYPHIDAE 

Genus LibeJlago Selys 

1. Libellago lineata andamaneDsis (Fraser) 
1\-J24. Microtnerus anda1nanensis Fraser, (F. C.) Ree. Indian MU8., 26 : 410 . 

.1934. Libellago anda'1nanensis Fraser, F. C., Fauna British India, Odonata, 2 : 66. 

MateriaZ: 12 exs colI. B. S. Lamba 26 iii. '64 to 18. iVa '64 as 
follows: Mannar Ghat, Wright Myo (6 &' 0 , 2 ~ ~), Shoal Bay (1 cr); 
Wrafters Creek (1 0), Cowriaghat (1 ~); Burma nulla (1 ~). 

Description: Female: Differs from male as follows: bases of 
mandibles greenish yellow and a linear stripe of same colour running 
obliquely across cheeks and genae to frons; labrum marked with oval. 
greenish yellow spot on either side; epistome on lateral edges of 
anterior surface bordered greenish yellow and marked with two spots 
of same colour on either side, viz. an upper large oval and a lower small 
triangular one; bases of antennae, a triangular elongated spot against 
each eye at the level of antennae followed. by two pairs of spots of 
which the anterior pair are small and rounded and the hinder pair trans­
versely oval and a bit larger, are present in addition to those in male, all 
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greenish yellow; spots against lateral ocelli pear shaped. Prothorax with 
following yellowish markings: a linear crown shaped spot on anterior 
lobe; a small mid-dorsal and two large lateral pear shaped spots on 
posterior lobe. Legs with flexor surfaces of all femora mostly creamy 
white. Wings enfumed with pale brown which is mote pronounced in 
distal half; pterostigma medially yellowish in hindwing. Abdomen 
with following greenish yellow markings: segment 1 with a large 
triangular spot on dorsum at apex; segments 2 to 5 with basal and 
apical triangular spots with a narrow stripe (sometimes absent) in 
between; segment 7 with a lateral stripe which is pointed at apex; 
segments 8 and 9 with subapical lateral spots; mid-dorsal carina finely 
yellow throughout but variably obscured in adults. 

Measurements (in mm): 0 (8 exs) and ~ (4 exs) respective Iy ; 
length of abdomen 14.5-15.5, 13.0-14.0; length of forewing 19.0-20.5, 
20.5-21.0; length of hindwing 18.5-20.0, 20.0-21.0 ; number of anteno­
dal veins : forewing 5-7, 6 ; hindwing 5-7, 5-6; number of postnodal 
veins: forewing 11-13 ( ~ ) ; hindwing 12-15, 11-13. 

Remarks: The males under study vary from the description of 
L. andamanensis provided by Fraser (1934) in the following points: 
labium broadly marked with yellow in tenerals; in adults, epistome 
black, unmarked; prothorax with following yellow markings: a linear 
mid-dorsal spot on anterior lobe, two sub-dorsal oval ones on middle 
lobe, a mid-dorsal droplet shaped and two lateral oval ones on posterior 
lobe; an upper humeral and a few scattered spots beneath synthorax 
present, beside .. s those mentioned by the author; legs with flexor 
surfaces of all tibiae and those of anterior femora pruinosed pulverulant 
white; basal golden tinge on wings more pronounced in costal areas and 
extending nearly up to nodus in foreWing ; apical opaque area obliquely 
receded posteriorly being ca 3.25 mm in extent medially; abdomen 
greenish yellow on proximal segments; segment 1 completely black on 
dorsum; on segment 2, dorsal and lower lateral stripes confluent at 
base' and apex. 

The female, unknown so far, has been described above shOWing 
its difference from the male. 

While abdominal markings leave no doubt on their identity, the 
speci mens under study exhibit a closer similarity with Libellago 
lineata (Burmeister) than andamanensis in respect of markings on frons 
and fore femora, while a complete range between the two forms 
ate noticed in respect qf wing markings, number of antenodal cross­
veins and length of abdomen. It seems most reasonable therefore 
that andamanensis Fraser is nothing but a distinct form of lineata 
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(Burmeister) charactarised by having a larger size (specially hindwing) 
and dark abdominal markings. So, andamanensis has been treated 
here as a subspecies of L. lineata (Burmeister). 

Di8tribution : South Andamans (present and past record). 

Family CALOPTERYGIDAE 

Genus Vestalis Selys 

2. Vesta lis gracilis gracilis (Rambur) 

1842. Oalopter1lx graciUs Rambur, ~r. P., Hist. Nat. Ins., Ne'vropteres, : 224. 

1984. Vestalis gracilis gracilis, Fraser, F. C" Fauna Brit. India, Odonata 2 : 126. 

Material: 26 exs colI. B. B. Lamba, 5. iii. '64 to-29. iv. '64 as 
follows: Mannar Ghat, Wright Myo (9 &' cr, 7 ~ ~) ; cowriaghat (1 0 , 
3 ~ ~); Shoal Bay (1 &); Jaarva Gusk (10); Wrafters Creek (1 ~ ) ; 
Mamyo Chhelder (1 ~ ); Humphrygunj (2 ~ S); 1 ex (0) coll. T. D. 
Boota, S. Kalighat, 28. iii. c64. 

Measurements (in mm.): 0' (7 exs) and ~ (12 exs) respectively; 
length of abdomen 47.0-52.0, 45.0-47.0; length of forewing 37.0-39.5, 
37.0-40.0 ; length of hindwing 35.0-37.0, 36.0-39.0 ; number of antenodal 
veins: forewing 23-32, 24-28; hindwing 25-28, 22-26; number of 
postnodal veins: forewing 69-78, 56-69 ; hindwing 59-67, 52-60. 

\ 
Remarks: This is the first record of this species from the Anda-

mans. The male specimens have a few more postnodal veins as 
compared to the number given by Fraser (1934). 

Di8tribution: South Andamans (present record) Earlier known 
from various parts of INDIA, BURMA, VIETNAM and MALAYSIA. 

Family LESTIDAE 

Genus Lestes Leach 

3. Lestes? malabarica Fraser 

1929. Lestes malaba1"tcfl. Fraser, F. C" J. Bo?nbay nat Hist. Soc., 33 : 848. 

Material: 1 ex (0), Viper Island, ColI. R. B. B. Sewell, 28. viii. '2B. 

Measurements (in mm): 0 (1 ex) ; length of forewing 21.0; length 
of hindwing 20.0 number of postnodal veins: forewing 11-12; 
hindwing 12. 

Remarks: The single specimen available for study is damaged but 
from the markings of the body parts present, wing venation and 
measurements, it seems most likely to be.malabarica Fraser. So, it has 
been doubtfully identified as such. 
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Dist1'ibution: South Andamans (present record). It is also known 
from Cochin and South Malabar, and peninsular India. 

Family PLATYSTICTIDAE 

Genus Drepanosticta Laidlaw 

4. Drepanosticta? annandalei Fraser 

(Text-figs. 1 & 2) 

1924, D'repanosticta. annandalei Fraser, F. C., Bee. Indian lrlu.s., 26 : 412. 

M ate1'ial: 2 exs as follows: 1 ~, Hope town, Poni Ghat, colI. 
R. B. S. Sewell, 27. viii. '28; 1 ~) Mannar Ghat Wright Myo, colI. 
B. s. Lamba, 26. iii. '64. 

Measurements (in mm): ~ (2 "exs); length of abdomen 33.0-35.0 ; 
length of forewing 24.0; length of hindwing 23.0-23.5; number of 
postnodal veins; forewing 15-17, hindwing 14-17. 

Remarks: These specimens have been identified as D. annandalei 
Fraser with a little hesitation, since there were no associated males 
and for two other factors, namely (i) much longer abdomen than stated 
for annandalei (25 mm) by Fraser (1933) and (ii) Ab arising from poste­
rior wing margin at the point where Ac meets it in one of the specimens 
under study or from a short common stalk in the other specimen, 
while Fraser stated that in annandalei Ab arises from posterior wing 
border a little distal to Ac. However, considering the fact that Fraser.' 
(1924) described annandalei from two males and a single teneral female, 
the difference in abdominal length could perhaps be treated as a normal 
variation and on that basis these may be treated as topotypes. 

Distribution: South Andamans only (previous and present record). 

Family PROTONEURIDAE 

Genus Prodasineura Cowley 

5. Prodasineura verticalis andamanensis (Fraser) 

1924. Caconewra vm'ticalis Fraser, F. C., Rec. In !ian JIus., 26 : 412, 

1933. Caconellra 'l'e1'ticalis and(l1nanen.~i8 Fraser, F. C., B'a'll,na Brit. India, Odona/a., 

1 : 218. 

Material: 3 exs (2 0 6' , 1 ~), Mannar Ghat, Wright Myo, coIl. 
B. S. Lamba, 26. iii. '64. 

jJleasurements (in mm): 0 (2 exs) and ~ (1 ex) respectively; length 
of abdomen 29.0, 33.0; length of forewing 21.0-21.5, 22.0; length of 
hindwing 19.5-20.0, 20.5 ; number of postnodal veins: (orewing 15-17, 
16-17 ; hindwing 13-14, 15-16, 
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R"marlcs ~ Fraser (1924) described this subspecies from South 
Andamans from males only, citing differences from the nominate specie~ 
The males under study exhibit the following differences from O. 'V. 

"t,rl;CaJiB Selys, besides those mentioned by Fraser (1924, 1933) : the 

Text-fig. 1. Drepanosticta? annandalei Fraser, forewings (0)' 

antehumeral stripes on synthorax fall well short of antealar sinus above. 
Dorsum of segment 2 as well as entire abdomen beyond this, segment 
without markings. Pterostigma margined with yellow, a little more 
broadened distally and covering about 1~ ceHs. CUg covering 3i - 4 
and Sf cells in fore- and hindwing respectively. 

The hitherto unknown female of this subspecies is reported here for 
the first ti~e. The single specimen available for study differs from 
the female of the nominate species as described by Fraser (1933) in 
the markings of abdomen and that of thorax on ventral surface, as 
follows: 

'Thorax black beneath with a moderately large yellow spot at centre. 
Abdomen black beneath but marked with pale green as follows: 
segments 1-5 with broad ventrolateral stripe; segments 2-6 finely marked 

29 
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along mid-dorsal carina; segments 3·6 with .baso-l«teral suboval sJ?ots. 
Ovipositor robust extending to end of abdomen. CUg covering 3i-4 

Text-fig. 2, Drepanosticta? annandalei Fraser, hindwings (0)' 

and 5 cells 'in fore- and hindwings respectively ; pterostigma as described 
for male above. 

Dt-8tribution: South Andamans only (present and past record). 

Family PLATYCNEMIDIDAE 

Genus Cope~a Kirby 

6. Copera marginipes (Rambur) 

lS42~ Platycnemis marginipes Rambur, M. P., Rist. Nat. Ins. Ne'vropte''''es,': 240. 

i9SS; O):pera'marginipes, Fraser, F. e., Fauna Brit.,India, Odonata, 1 : 192. 

MateriaZ: 50 exs, coIl B. S. Lamba, March - April c64 as follows: 
Cowtiaghat -(7 c C!, 5 ~ S); Katan, Baratang (5 0 c) j' M1innar Ghat, 
Wright" Myo (20' 0', 1 ~); Rajat Gar (3d' t, 1 ~) -; Shoal'Bay (2~~)-; 
Wrafters Creek (20 C -0' , 4 ~ ~). 
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Measurement8 (in mm.) 0 (30 exs) and- ~ ·(7 exs) respectively; length 
of abdomen 30.0-32.0, 26.0-30.0 ; length of forewing 17 .. 0.-19.0, 20.0-21.5 ; 
length of hindwing 16.5-18.5, 19.0-20.0; number of postnodal veins: 
fore~ing 11-14, 12-14 ; hindwing 9-10, 9-11. 

Remarks: This is the first record of this species from South 
Andamans. The specimens under study agree with the Indian West 
Coast forms described by Fraser (1933). However, the male superior 
anal appendages look obtusely triangular when viewed from dorsum, 
while the apex of the organ strongly bent inwards is visible only 
at a dorsolateral angle. 

Distribution: South Andamans (present record). It is a well distri­
buted species ranging from SRI LANKA and INDIA to MALAYSIA in 
the east. 

Family COBNAGRIONIDA'E 

KEY TO THE GENERA OF THE FA1\iILY COENAGRIONIDAE 

1. Arc situated distal to the level of the distal 
an tenodal nervure. 

Arc situated at the level of the distal anteno­
dal nervure. 

2. Ab arising from a point well proximal to Ac .... 

Ab arising fronl a point at" or slightly proxi­
mal to Ac. 

3. Frons with a prominent ridge. 

Frons without a ridge as above. 

Genus Pseudagri-oD Selys 

Agriocnemis Selys 

2 

Ischnura Charpentier. [1. 
senegalensis (Ra,mbu~)] 

3 

Ceriagrion ·Selys 

Pseuda~rion· Selis (P. ? 

a1£damanicu1111 Fraser) 

7 • Pseudagrion? andamanicum Fraser 

19~4. ;Pseudagrion, a,nda1nanicun~ Fraser" F. C. Ree. Indian Mus., 26 : 411. 

Material: 2 exs (1 (5, 1 ~ ), Viper island, colI. R. B. S. Sewell, 
28 ... c28 • V111. • 

Measure.ments (in mm) ~ is (1 ex) and ~ (1 ex) respectively· ; 
length of forewing 18. 0, 20. 0; length of hindw~g 17. 0, 19. 0, 
~umber of ,postnodal veins: forewing 11 and hindwing 9 (either sex). 

-Remarks: Both specimens available for study - have the-termiJ:~al 

abdominal segments missing, but from the markings on the· remairrl~g 
body parts, wing venation and measureme~t~~ they seem' most likely 
to be andamanicum Fraser. 

Distrib·ution: South Andamans only. 
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Genus Ceriagrion Selys 

KEY TO THE SPECIES OF THE GENUS Ceriagrion Selys 

1. Abdomen bright red at base and anal ends, 
black on dorsum in between. 

Abdomen uniformly reddish brown on dorsum. 

cerino1'ubellwm Brauer 

olivaceu'm alt'rantie'lt'tn FraseJ: 

8. Ceriagrion cerinorubellum (Brauer) 

1865. Pyr'l'hoSo11ta cerinorubellU'm Brauer, A, Verh. zool.-Bot. Ges. Wien, 15 : 511. 

1933. Oeriagrion ce'rinon-ihellum, Fraser, F. C., Fauna B1'it. India, Odonafa, 1 : 826. 

Material: 10, Viper island, colI. R. B. S. Sewell, 28. viii. '28. 

Measurements (in mm): is (1 ex) ; length of abdomen 32. 5 ; length 
of forewing 20. 5; length of hindwing 19. 5; number of postnodal 
veins: Forewing 12, hindwing 10. 

Remarks : This is the first record of this species from the Andamans. 
It is evidently on account of postmortem changes that the male 
specimen under study has its thorax mostly brownish instead of 
green, the ~olour stated in the description of the species provided 
by Fraser (1933). 

Distribution: South Andamans (present record) this species is 
also known from various parts of the Indian subcontinent, SRI LANKA, 

BURMA and MALAYSIA. 

9. Ceriagrion olivaceum auranticum Fraser 

1923. Oeriagrion au:raniic'urn Fraser" F. C., J. Bombay nat. Rist. Soc., 29 : 748. 

1967. Oe1'iagrion olivaceum aU1'anticu1n, Asahina" S., Jap. J. Zool. 15 (3) : S~7. 

Material: 1 ex ( ~ ), Car Nicobar, Tutop, colI. T. D. Soota, 12. v. '69. 

Measurements (in mm): ~ (lex); length of abdomen 32. 0 ; 
length of forewing 23. 0; length of hindwing 22. 0; number of 
postnodal veins: forewing 11-13 ; hindwing 10. 

Remarks: This is the first record of this species from South 
Andamans. 

Distribution South Andamans (present record). This subspecies 
is also known from Nilgiri Wynaad and Western Ghats, Southern 
India. 
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Genus Iscbnura Charpentier 

10. Ischnura senegalensis (Rambur) 

1850.. Agrion senegal(H~sis Ralllbur, ~I. P., Hist. Nat. Ins. Neliroptet'es, : 276. 

1983. Isohnura senegalensis, Fraser, F. C .• Fauna B'l'it. India" Odonata, 1 : 348. 

Material: 10, Port Blair, colI. T. D. Boota, 28. iii. 1969. 

Measure1nents (in mm) d' (1 ex): length of abdomen 25-0; length 
of forewing 15.5 ; length of hindwing 15.0 ; number of postnodal veins j 

forewing 7-8 ; hindwing 6. 

Remark: This is the first record of this species from the South 
Andamans. 

Distribution: South Andamans (present record). It is a widely 
distributed species throughout the tropics of the Old· World except 
Australia. 

Genus Agriocnemis Selys 

KEY TO THE SPECIES OF THE GENUS Agriocnemis Se1ys (1\1a1es) 

1. Inferior anal appendage longer than superior •... 

Inferior ana,lappendage sholter than superior ...• 

11. Agriocnemis femina oryzae Lieftinck 

(Text-fig. 3) 

f emina group 

pygmaea (Rambur) 

1962. Ag'1"60Cnemisjemina oryzae Lieftlnck, ~L A., Insects of Micronesia l 5 (1) : 4:4:. 

Material: 36 exs ; 2 exs, colI. R. B. S. Sewell as follows; 1 0, Hope 
town, Poni Ghat, 27. viii. '28; 1 0, Denni point 3. ix. '28; 1 ex (0), 

-,~ 
I,,--------~ / ~ 

/' ./ 

o 2- 5 mm L .. ____ ~ 

Text-fig. 3. AgrioC'ne'fIl,is femina oryzae Lieftinck, 
Posterior lobe of prothorax (~). 

Mannar Ghat, Wright Myo, colI. B. S. Lamba, 25. iii .. '64; 33 exs 
(21 0 6 , 12 ~ ~), Bibliaganj, Port Blair and Wright Myo, colI. T. D. 
Boota, March-April '69. 
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Measurements (in mm) 0 (23 exs) and ~ (12 exs) respectively; length 
of abdomen 17.0-17.5, 17.5-2 .0; length of forewing 9.5-11.0, 11.0-11.5 ; 
length of hindwing 9.0-10. 5, 10.5-11.5, number of post nodal veins: 
forewing 6 .. 7,7-8 ; hindwing 4-5,5-7. 

Remarks: This is the first record of this species from South 
Andamans. The specimens under study agree with A'. J. oryzae Lieftinck 
in general and specially in respect of the structure of male anal appen­
dages, but vary a little in size and rather markedly so in respect of 
the shape of female prothorax. 

Distribution: South Andamans (present record). It is also known 
from Ryukyu Is., Borodino Is., CHINA and TAIWAN. 

12. Agriocnemis pygmaea (Rambur) 

1842. Agrion pyg?naeum Rambur, ~{. P., Hist. nat. Ins. Ne'vropte'res, : 278. 

1933. Agriocnemis pygmaea, Fraser, F. C., Fauna British India., Odonata, 1 : 398. 

Material: 6 0 0', Great Nicobar, call. A. DanieZ and H. K. 
Bhowmilc as follows: 1 ex., Campbell Bay, 13. iii. '66, 5 exs., Phulbaha, 
26. iii. '66. 

M (}a8urements (in mm): 0 (6 exs) ; length of abdomen 17.0 ; length 
of forewing 11.0; length of hindwing 10.0; number of postnodal 
veins : forewing 6-7, hindwing 5-6. 

Rerrtar1c: This is the first record of this species from Great 
Nicobar. 

Distribution: Great Nicobar (present record) ; it is a well distributed 
_species rang,ing from Sey~helles across entire oriental region to Australia 
and the Pacific islands in the east. 

Family GOMPHIDAB 

Genus Gomphidia Selys 

13. Gomphidia ganeshi sp. nov.* 

(Text-fig. 4) 

Material: Holotype 6', Rajatgarh, B. S. Lamba, 22. iii. '64. Reg. 
No. 5149/H8. 

Description: Male (adult) Head blackish brown marked as follows: 
a faint yellowish rounded spot on either side of labrum; anteclypeus 
and two la~ge oval spots on frQns yellow, these latter covering the 
crest but for it~ middle, reaching almost the base of sulcus ~nd the 

·The species has been named after the name of Lord Ganesh of Hindll lVlythology. 
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lateral marlins on either side of frons. The lateral ocelli gu:ar,ded 
.hind by a prominent ridge ra'ised on either end into a ' 'pyramid~l 
em:lDence and thickly beset with long nne hairs. Occiput trapezoidal, 
bind margin declined sharply downwards. 

'Text ... fig. 4. Gomphidia g,a'leshi ap. nQv,,_ f,or,e- and 

bind wings (holotype 0)· 

ThoT,ax blackish brown tl'.arke,d with yellow as follows :- a mode­
rately broa,dmesothoracic collar slightly interrupted in middle; oblon,g 
oval antehumeral stripes, reaching antealar sinus above,_ but falling far 
short of mesothoracic collar below; two lateral stripes, of which the 
first runnin,g just above the spiracle but falling short of the ventral 
margin 'and the other covering most part of the m,etepim,eron but for 
its ventral margin; an obscure upper rounded spot in between the 
lateral stripes. Legs blackish brown, the femora yellow' on inner 
surfaces. 

Abdomen blackish brown marked with yellow"as follows: Segment 1 
With a broad mid-d,orsal stripe falling short of the, apex of the s,egment:·; 
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segment 2 with a triangular mid-dorsal spot at base; segment 7 yellow 
upto the jugal suture except at ventral margin; segment 8 with an 
incomplete narrow ring at base; segments 4 to 6 beset with closely set 
small spicules in dorsal halves'; lateral margins of segment 8 slightly 
dilated. 

Anal appendages blackish brown; superiors widely separated and 
cylindrical at base, broken shortly thereafter; the base suggests the 
organs to have initially been much longer than segment 10 of abdomen 
and of the shape as for genus; inferior much shorter than segment 
10 and deeply bifid, the branches rapidly narrowing to pointed apex 
directed upwards. 

Genitalia: Lamina arched; anterior hamules narrow, posterior 
hamules broadly triangular and directed backwards, lobe scoop shaped. 

Wings hyaline; anal triangle 4 to 5 celled; primary antenodals 
the 1st and 7th in forewing, the 1st and 5th or 6th in hindwing ; 
hypertrigones traversed twice in forewing, once in hindwing; discoidal 
cells 3 celled in forewing, 2 celled in hindwing; that of fore\\1ing with 
costal and outer margins subequal and little longer than the basal; 5-8 
cross veins between arc and the point of bifurcation of Rs in forewing, 
5 in hindwing; pterostigma long and narrow, braced, covering 5 cells 
and more than half the distance between node and proximal end of 
pt~rostigma in forewing, and 6 cells and a little less than half the said 
distance in hindwing ; anal loop 6·8 celled. 

Measurements (in mm): Holotype, is: length of abdomen (with­
out anal appendages) 44.5; length of forewing 37.0; length of 
hindwing 35.0, numb~r of antenodal veins: forewing 17-19, hindwing 
12-13, number of postnodal veins: forewing 17-19, hindwiI\g 12-13. 

Oomparision: G. ganeshi comes closer to G. kirschi Laidlaw, but 
differs from the same in being smaller in size with lower nodal 
(specially postnodal) index and markings of the synthorax. 

Distribution: South Andamans only. 

Family AESHNIDAE 

Genus Oligoaeschna Selys 

14. Oligoaeschna andamani sp. nov. 
(Text-figs. 5, 6 and 7) 

Material: Holotype ~, Cowriaghat, colI. B. S. Lamba, 11. iv. '64. 
Reg. no. 8275/48. 

Description: Female (adult) - Labium, face, eyes and head ven­
tl'ally blackish brown, frons, verte~ and occiput black, marked with 
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Tut-fl,g. 5. Oligoaeschna andamant ap. nov. (holotype . ~ .) ; . 
for4r a.nd .hindwings. 

\ 
\ \ 

1 nun 
l .... __ -_ _ ....... _ .-' 

6 7 

'Text-figs. 6·7. OUgoaescknG a.damani S P. :nov., 

'Fig. 6: apicalporlion of the dentigerous plate, 
Fig. 7 : iQ.ter{)rbltal sutare .ad ocoiVQt. 
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greenish yellow as follows: a longitudinally elongated spot just 
across bases of mandibles, a narrow line on postclypeus at base, 
enlarged into a large lateral spot on either side after a short interrup­
tion; a moderately broad stripe running across the frons between 
crest and base of sulcus, interrupted broadly in the middle; frons 
and vertex covered with thick black hairs ; inter-orbital suture about 
thrice as long as occipital triangle; diameter of head across eyes 
slightly less than twice width of frons. 

Thorax reddish brown changing to black on dorsum marked 
with a pair of green~sh yellow lateral stripes on either side, viz. 
one posthumeral and one covering most of metepimeron. Legs 
black but proximal half of all femora reddish brown. Wings palely 
tinted with brown from base, to a line running obliquely inwards 
from inner end of pterostigma and meeting in inner wing border 
at a point, where CUz terminates; deeper tint at base up to arculus 
continued into subcostal ray upto node and a larger subcostal postnodal 
spot; primary antenodals are first and 5th; discoidal:cell traversed twice; 
hypertriangle entire in left forewing but traversed thrice in right forewing 
and twice in hindwing ; anal loop 4-5 celled; pterostigma rather short 
(2.25 mm), narrow, dark brown and braced; two rows of cells between 
M4, Mspl and 2 cells between anal loop and inner wing border. 
Abdomen reddish brown, darker on dorsum and gradually changing 
to black apically, being mostly black on segments 7-10 and marked 
with yellow as follows: a large subrounded spot on segment 1 on 
either side; a complete ventrolateral stripe and 5 spots on segment 
2 as follows: a median narrow triangular spot extending shortly from 
base and one pair each of post jugular and apical subtriangular spots; 
ventrolateral borders of segments 8 and 9; segment 2 expanded at 
base narrowed thereafter, but again slightly expanded at apex, the 
narrowest part being about two-thirds as wide as broadest part; 
abdomen narrowing apically but segments 8 and 9 broader and laterally 
compressed. Anal appendages dark brown, broken shortly after 
base. Apical margin of dentigerous plate sub oval and armed with 
15 teeth. 

Measurements (in mm): Holotype ~ ; length of abdomen 43.0 ; 
length of forewing 41.0 ; length of hindwing 38.0 ; number of antenodal 
veins: forewing 16-17; hindwing 10; number of postnodal veins: 
forewing 6-7, hindwing 6-8. 

Oomparison: O. andamani comes closer to O. modiglianii Selys on 
account of long interorbital suture) general build and some details of 
markin~s and venation. :However~ it differs fr<;>In the same in haVing 
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the thorax unmarked on dorsum, shorter hindwing, lower nodal index, 
larger anal loop and more cells in cubital space proximal to anal loop. 

Distribution: South Andamans only. 

Family LIBBLLULIDAE 

KEY TO THE GENERA OF THE FAl\1:ILY LIBELLULIDAE 

1. Borders of anal loop running on to meet 
posterior border of wing, the apex of the loop 
remaining open thereby. 

Borders of anal loop con verging to meet before 
posterior border of wing, the apex of the loop 
becomin g closed thereby. 

2. Distal antenodal nervure in forewing com­
plete. 

Distal antenodal nervure in forewing in­
complete. 

3. Posterior lobe of prothorax enlarged, erected as 
a collar and provided with long hairs. 

Posterior lobe of prothorax not as above. 

4. Posterior lobe of pro thorax enlarged, erected as 
a collar and provided with long hairs. 

Posterior lobe of prothorax: not as above. 

5. Discoidal field with borders con verging 
strongly at wing margin. 

Discoidal field with borderB pa:-allel or diver­
gent at wing margin. 

6. More than 1 cubital nervure in all wings. 

Only 1 cubital nervure in all wings. 

Tholymis Hagen [TholY1111is 
tilZarga (Fabricius)] 

2 

8 

, .. 4: 

Orthetrum: Newman 

Nesoxenia Kirby [Nesoa:emia. 
lineata (Se1ys)] 

Diplacodes Kirby 
[Diplaoodes trivialis (Rambur)] 

5 

Trithemis Brauer 

6 

Neurothemi~ Brauer 

,7 

7. Wings marked with amber-yellow at base. • •. Crocothemis Brauer [O'rocotJiemis 
servilia servilia (Drury)] 

Wings unmarked at base. . .. 
8. Discoidal cell of hindwing traversed by a cross 

vein. 

- Discoidal cell of hindwing entire. 

8 

Potamarcha Karsch 
[Potamaroha congener (Rambur)] 

Lathrecista Kirby [Lathreoista 
asiatioa asiatica (Fabricius)) 
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Genus Lathrecista Kirby 

15. Latbrecista asiatica asiatica (Fabricius) 

1798. Libellula asiatica Fabricius, J. O. Ent. Syst. (sup pl.), : 283. 

1936. Lathrecista asiatica asiatica, Fraser, F. 0., Fauna Brit. I naia, Odonata, 3 : 
281. 

Material: 14 exs as follows : 5 0 is , Macpherson strait, south side, 
colI. R. B. S. Sewell, 28. viii. '28; 9 is 0, Bamboo flat Road, Burma 
nulla, Cowriaghat, Humphrygunj and Shoal Bay, colI. B. S. Lamba, 
6 iii.-16. iv. ~64. 

Measurements (in mm): 0' (14 exs) ; length of abdomen 32.5-33.5; 
length of forewing 34.0-36.0; length of hindwing 30.0-35.0 ; number 
of antenodal veins: forewing 15j.-18j., hindwing 12-14; number of 
postnodal veins: forewing 11-14, hindwing 10-14. 

Remarks: This is the first record of this species from South 
Andamans. The specimens under study vary from the description of 
the species provided by Fraser (1936) in having metallic blue black 
vesicle unmarked with yellow and brown thorax. 

Distribution: South Andamans (present record) ; it is a well distri­
buted species in the Oriential region. 

Genus Nesoxenia Kirby 

16. Nesoxenia Uneata (Selys) 

1879. Agfionoptera lineata Selys, E. L., Ann. Mus. Giv. Genova, 14 : 302. 

1936. Nesoxenia lineata, Fraser, F. C., Fauna Brit. India, Odonata, 3 : 279 . 

. M aterial: 5 exs as follows: 1 ex ~,W rafters Creek, colI. B. S. 
Lamba, 16. iii. '64; 2 0 d, 2 ~ ~ Great Nicobar, Casurina Bay and 
Campbell Bay, colI. A. Daniel and H. K. Bhowmik, 2-3. iv. '66. 

Measurements (In mm.) ($ (2 exs) and ~ , (3 ex~.) respectively: length 
of abdomen 30.0, 26.0-31.0 ; length of forewing 32.0, 32.0-34.0 ; length 
of hind wing 32.0, 30.5-32.0; number of antenodal veins: forewing 
15-16, 14-16, hindwing 13-14, 12-14; number of postnodal veins: 
forewing 13-15, 13-16, hindwing 13, 12-15. 

Remark8: This is first record of this species from South Andamans. 
The specimens studied varies from the description' of the species 
provided by Fraser (1936), in having metepimeron and 1st 3 abdominal 
segments not pruinosed. . 

Distribution: South Andamans (present record) ; this species is also 
known· from Darjeeling district, eastern INDIA and MALAYSIA. 
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Genus Potamarcha Karsch 

17. Potamarcha congener (Rambur) 

18'2. IAbeUula, congener Rambul, ~i. P., Hist. ng,t. Ins. Ne'wopte''res. : 70. 

19'11. Pota,narcha congener, Lieftinck, ~1:. A., Ent. Scand. Supple 1 : 202. 

Material: 2 exs (6' 6'), Katan, Baratang and Rajatgarh, colI. B. S. 
Lomba, 21-22, iii. '64. 

Measurements (in mm) 6' (2 exs); length of abdomen 31.0-31.5; 
length of forewing 34.0-36.0; length of hindwing 32.0-32.5 ; number 
of antenodal veins: forewing 13l-14j, hindwing 10, number of postnool 

dal veins: forewing 10; hindwing 11. 

Remark: This is the first record of this species from South 
Andamans. 

Distribution: South Andamans (present record); it is a well 
distributed species in the Oriental region and parts of INDONESIA. 

Genus Orthetrum Newman 

KEY TO THE SPEOIES OF THE GENUS Orthetrum NEWMAN 

1. Abdomen enormou~ly swollen at base and then 
abruptly slimmed and compressed to the end .... 

~. Abdomen not as above, more or less of even 
width. 

18. Orthetrom chrysis (Selys) 

sabina (Drury) 

chrysis (Sel ys) 

1891. Libellula tes{acea race? chrysis Selys, E. L., Ann. Mus. civ. Genova, 30 : 
462. 

1986. Orthetrum chrysis, Fraser, F. C., Faunq, Brit. India, Odonata 3 : 810. 

Material: 3 exs (6' 0), Cowriaghat, Katan, Baratang and Wright 
Myo, colI. B. S. Lamba, 16-21, iii. '64. 

Measurements (in rom): d (3 exs); length of abdomen 29.0-30.0; 
length of forewing 35.0-36.0 ; length of hindwing 33.0-34. 0 ; number of 
antenodal veins: forewing 17, hindwing 11·14 ; number of postnodal 
veins : forewing 11-12, hind wing 12. 

Remark: This the first record of this species from South Andamans. 

Distribution: South Andamans (present record); it is a sparingly 
but widely distributed species in the Oriental region. 
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19. Orthetrum sabina sabina (Drury) 

1770. Libellula saCin·a Drury, D., Ill. Ea;ot. Ins., 1 : 114. 

1942. Orthetrum sabina sabina, Lieftinck, IV!. A., Treubia, 18 : 4:77. 

Materi(!,l: 42 exs as follows: 4 cr is, 6 ~ ~ Denni point, North 
Bay and Hope Town, Poni Ghat, colI. R. B. S. Sewell, 27. vii.-3. ix. 
'28; 26 6' d' , 6 ~ ~, Burma nulla, Huinphrygunj, Mannar Ghat, Wright 
Myo, Port Blair, Dairy Farm and Shoal Bay, colI. B. S. Lamba, 29. H. 
-15. i v • c 64. 

Measure'ments (in mm): d' (30 exs) and ~ (14 exs) respectively; 
length of abdomen 31.0-31.0, 33.0-36.0 ; length of forewing 33.0-36.0 ; 
31.0-36.5; length of hindwing 31.0-36.0, 35.0-36.0, number of antenodal 
veins: forewing 12-13, 12-15 ; hindwing 9-10,9-11 ; number of postnodal 
veins: forewing 9-11 (either sex) ; hindwing 10-12, 10-13. 

Remark: This is the first record of the nominate species from 
South Andamans. 

Distribution: South Andamans (present record); it has a wide 
range of distribution from Egypt, through Asia to north Australia, 
Oceania and Ryukyus. 

Genus Crocothemis Brauer 

20. Crocotbemis servilia servilia (Drury) 

1770., Libellula servilia Drury, D., flZ. Exot. Ins., 1 : 112. 

1936. Orocothemis servilia servilia, F.e., FraBer~ Fauna B,·it. India, Odonata, 3 ; 345 • 

.1~. aterial t 1 ex (~), Port Blair, Dairy Farm, colI. B. S. Lamba, 

29. ii. '64. 
Measurements (in mm): d (1 ex); l~ngth of abdomen 27.0; length 

of forewing 32.0 ; length of hindwing 31.0; number of antenodal veins: 
forewing lO}, hindwing 8; number of postnodal veins: forewing 9, 
hindwing 10-11. 

Remark: This is the :first record of this species from South 
Andamans. 

Distribution: South Andamans (present record) ; it is a well distri ... 
buted species all over southeast Asia and is also known from Japan 
and Australia. 

Genus Diplacodes Kirby 

21. Diplacodes trivialis (Rambur) 

1842. Libellula. triviaZis Rambur, ~i. P., Hist. nat. Ins. Nevropteres, : 115. 

1936. Diplacodes trivialis, Fraser, F. C., li'auna B'rit. India, Odonata, 3 : 336. 

'Material: 19 exs as follows: 3 d' C, 5 ~ ~,Aberdeen, Denni point, 
North Bay and Viper island, colI. R. B. 8. Sewell 28. viii .. 3. ix. '28 ; 
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4 0 O. 7 ~ ~, Chiriatapu, Cowriaghat, Mannar Ghat, Port Blair, 
Dairy Farm and Rogod Chang, Baratang, colI. B. S. Lamba, 1. iii.-9. 
iv. '64. 

MetJ8'Urements (in mm): 0 (7 exs) and ~ (12 exs) respectively; 
length of abdomen 21.0-23.0, 22.0-22.5; length of forewing 23.0-24.0 ; 
Z3.0-25.0; length of hind wing 19.0-20.0, 21.0-21.5 ; number of at;ltenodal 
viens: forewing 7j-8j, 7-7!; number of postnodal veins: 6-7, 5-6 
{either wing). 

Remarks: The specimens under study are comparatively more 
melanotic and vary from the description of the species provided by 
Fraser (1936) in the following points: 

Male: Prothorax without a mid-dorsal stripe. 

Female: with (i) frons yellow; (ii) synthorax blackish brown 
laterally; (iii) segment 10 of abdo'men black marked ~ith lateral 
brown stripes. 

Distribution: South Andamans (present and past record); it is a 
widely distributed species ranging from Seychelle-s across tropical Asia 
to Australia to the Western Pacific Islands. 

Genus Tholymis Hagen 

22. Tholymis tillarga (FabriCius) 

1798. LibelZula ttllarga Fabricius, J. C., Ent. syst. (suppl.) : 285. 

1986. Tholymis tillarga, Fraser, F. C., Fauna Brit. India, Odonata, 3 : 411. 

MateriaZ: 2 exs as follows: 1 0, Maya Bunder, Burmadera, colI. , 
T. D. Boota, 27. iii. '64; 1 ~, Great Nicobar, Alexander river, colI. 
A. Daniel and H. K. Bhowmik, 13. iv. '66. 

Measurements (in mm): cr (1 ex) and ~ (1 ex) respectively; length , 
of abdomen 29.0, 28.0 ; length of forewing 34.0, 33.0; length of hind-
wing 33.0 (both sexes) number of antenodal veins (both sexes) : fore­
wing 9-l, hindwing 7 ; number of postnodal veins (both sexes) forewing 
7-8 ; hindwing 9. 

Remarks: This is the first record of this species from South Anda­
mans and Great Nicobar. 

DiBtribution: South Andamans and Great Nicobar (present record) ; 
it is a well distributed species ranging from Africa and Madagascar 
across south-east Asia to Australia and Oceania. 
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TABLE. 1. List of Odonata collecting localities in, Andamans and Oar Nicobar. 

Abbreviations: A. D.: Dr. A. Daniel; H. K. B. : Dr. H. K. Bhowmik ; 
B. S. L~ ; Dr. B. S. Lamba ; R. B. B. S. Col. 
R. B. B. Sewell; T. D. S. : T. D. Soota. 

Locality Latitude Longitude Oollector and date of 
(approx) (approx) Collection 

1 2 8 4 

A. North Andamans 

Bibliagunj (Near Diglipur) T. D. S. 1. iv. 1969 

DigIipnr 13°17'N 92°59'E T. D. S. 27. iii. 1969 
!\iaya Bunder : 
Burmadera 12°52'E 92°57'.E T. D. S. 27. iii. 1969 

South Kalighat T, D. S. 28. iii. 1969 
(Near Diglipur) 

B Bou,th Andamans 

Aberdeen 11°88'- 92°89'- R. B. B. 8. 80. viii. 1928. 
11°42'N 92°46'E 

Bamboo Fla.t Road 11°34'N B. 8. L. 8. iii. 1964:. 
Burma Nulla 11°31'N 92°45'E B. 8. L. 8 .. 9 and 16. iv. 1964:. 
Chiriatapur 11°29'N 92°43'E B. S. L. 9. iv. 1D64: 
Cowriaghat 11°29'N 92°44'E B. S. L. 8, 9, 11 and 

16. iv. 1964. 
Denni point R. B. B. 8. 3. ix. 1928 
Hope town (Poni Ghat) 11°48'N 92°44'E R. B. B. S. 27. "ii. 1928 
Humphrygunj Ilo34'N· 900 41'E B. S. L. 6 and 7. iii. 1964. 
Jaarva Gusk 12°11'N 92°41'E B. S. L. 13. iii. 1964 
Katan : Baratang 12°09'N 92°48'E B. S. L. 12 and 21. iii. 1964. 
Macpherson strait 11°04'- 92°37'- R. B. B. S. 20. iii. 1928. 
(South side) 11°08'N 92°04'E 
l\Iamyo : Chhelder 110 35'N 92°38'E B. S. L. 5. iii.'64 
l\Iannar Ghat: 
Wright 1\Iyo 11°44'N 92°44'E B. S. L. 24, 25 .. 26, 28, and 

North Bay (Near 
30. iii ; 1, 2 and 3. iv. 1964. 

Port-Blair) R. B. B. S. 29. iii. 1928 
Port Blair; Premnagar 
and Dairy Farm 11037'N 92°43'E B. S. L. 29. ii. and 1, iii:64; 

T. D. S. ; 5 and 18. iii.-, 
1. iv. 1969. 

Rajat Gar 12°10'N 49°49'E B. S. L. 22. iii. 64. 
Rogod Chang (Baratang) 12°12'N 92°52'E B. S. L. 20. iii. 1964. 
Shoal Bay 11°48'N 92°46'E B. S. L. 12 .. 16, 17 and 

18. iii,' 64 
Wrafters Oreek 12°09'N 92°47 'E B. S. L. 12 .. 16, 17., and 

I 

18. iii. 6~ 
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Locality 

------
1 

TABLE 1. (concluded) 

Latitude 
(approx) 

Longitude 
(approx) 

3 

Oollector and date of 
Collection 

4 

----- --------------------------------------------------------
Wright llyo 

Viper Island (Near 
Port-Blair) 

Oarnicobar : Tntop 
(Be'ween Kakana and 
Mus village) 

Alexander river, 
Campbell bay 

Oasuarina bay 

Phulbaha 

C. Nicobars 

D. Great Nicobar 

B. s. L. 2 and 3 1964: ; 
T. D. S., 19. iii, 3 and 4. 
iv. 1969. 
R. B. B. S. 28. iii. 1928. 

T. D. S. 14. iii. and 12. 
v. 1964. 

A. D. & H. K. B. 13. v. 1966 
A. D. & H. K. B. 3 and 
13. iii. 1966, 3. iv. 1966 
A. D. & H. K. B. 2, 8 and 4, 
iv. 1966. 
A. D. & H. K. B. 26. 
iii. 1966. 

Genus Trithemis Brauer· 

KEY TO THE SPECIES OF THE GENUS Trithemis BRAUER 

1. Legs very long; pterostigma black with its end 
white. 

Legs of normal length; pteros~igma, uni­
color.)us. 

9. Wings marked with amber yellow at base. 

Wings marked with blackish brown at base. 

23. Trithemis aorora (Burmeister) 

1889. Libellula aurora Burmeister, H., Handb. Ent., 2 : 859. 

pallidinervfs (Kirby) 

2 

aurora (Burmeister) 

Jestiva (Rambllr) 

1986. Trilhemis aurora, Fraser, F. C., Fall,na Brit. India, Odonata, 3 : 383. 

Material: 2 exs (d' 0), Shoal Bay, coIl. B. S. Lamba, 29. iii.' 64. 
I 

Measurements (in mm): 0 (2 exs), length of abdomen 21.0-22.0, 
length of forewing 26.0-27.0; length of hindwing 22.0-25.0; number 
of antenodal veins: forewing 13i-14j, hindwing 10 ; number of post­
nodal veins: forewing 10, hindwing 11. 

Remark: This is the first record of this species from South 
Andamans. 

Di&tribution; South Andamans (present record); it is a well dis­
t:ributed species ranging from Ceylon and India to Philippines, Malaysia 
a~d Indonesia in the east. 

81 
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24. Trithemis fest iva (Rambur) 

1842. Libellula fes~iva Rambur, ~r. PI, Hist. nat. Ins. Nevropteres, : 92. 

1936. T'I"ilhemisfes~iva, Fraser, F. C., Fauna Brit. India, Olona!a, 3 : 887. 

Material: 1 ex (0), Mannar Ghat, Wright Myo, coll. B. S. Lamba, 

1 · "A­• IV. 07. 

Measurements (in mm): d' (1 ex); length of abdomen 18.0; length 
of forewing 29.0; length of hindwing 28.0; number of antenodal 
veins: forewing lOj-lli, hindwing 7-8; number of postnodal veins: 
7-8 (either wing). 

Remarks: This is the first record of this species from South Anda­
mans. . 

Distribution: South Andamans (present record) ; it is a well distribu-
ted species ranging from West Pakistan across India and Ceylon to 
New Guinea in the east. 

25. Tritbemis pallidinervis (Kirby) 

1889. Symretrum fallidinervis Kirby, W. F., Trans. zool. Soc. Lond., 12 : 327. 

1936. Trithemis paUiiinerds, Fraser, F. C., Fauna Brit India, Odonata, 3: 
389. 

Material: 1 ex ( ~), Port Blair, Dairy Farm, colI. B. B. Lamba, 
29. ii. '64 . 

.. ,M:easuremenfs (in mm): ~ (1 ex); length of abdomen 25.0; length 
of fore\ving 33.0 ; length of hindwing 32.0; number of antenodal veins: 
forewing 8!; hindwing 6; number of postnodal veins: forewing 8-9; 
hindwing 10. 

Remarks: This is the first record of this species from South Anda­
mans. 

Distribution: South Andamans (present record); it is a well dis­
tributed species ranging from India to Taiwan, Philippines and Malaya 
in the east. 

Genus Neurothemis Brauer 

KEY TO THE SPEOIES OF THE GENUS Neurothemis BRAUER 

1. Wings marked re:dish brown from base nearly 
upto apex. 

Wings marked golden yellow only neaf base .... 

fluctuans (Fabricius) 

inte,.media group 
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26. Neurothemis fluctuaos (Fabricius) 
1'198. Ltbsll'UltJ jluctuans Fa.bricius, J. C., Ent. Syst., 2 : 379. 

1986. Neurothemis jluctua.ns, Fraser, F. C., Fauna Brit. India, Odonata, 3 : 855. 

Material: 9 exs as follows: 4 0 0, 1 ~, Katan, Baratang t Wrafters 
Creek and Humphrygunj, colI. B. S. Lamba., 7-21. iii. '64; 20 &' , 
1 ~ ~. Great Nicobar, Casuarina Bay, coll. A. Daniel and H. K. Bkowmilc, 
3-4. iv. '66. 

MetJ8Urement8 (in rom): 0 (6 exs) and ~ (3 exs) respectively; 
length of abdomen 22.0-27.0, 20.0-23.0; length of forewing 27.0-32.0, 
26.0-31.0 ; length of hindwing 26.0-31.0, 25.0-30.0 ; number of antenodal 
veins: forewing 14i-19j, 14i .. 20j; hindwing 11-15, 11-14; riumber of 
postnodal veins: forewing 12-17, 11-13 ; hindwing 12-13, 11·12. 

Remarks: This is the first record of this species from South 
Andamans. The female specimen studied varies from the description 
of the species provided by Fraser (1936) in having discoidal cell with 
6 and 2-3 cells and cubital space with 4 and 1 cross veins in fore- and 
hmdwings respectively. 

Distribution: South Andamans (present record); it has been 
reported from various parts of the mainland, Ceylon, Burma, Malacca 
and Malaysia. 

27. Neurothemis intermedia intermedia (Rambur) 

1842. Libellula. iniermedia Rambur" 1\1. P., Hi!t. nat. Ins. Ne'vrolt~'re8j: 91. 

1986. N6urothemi.~ intermedia intermedia, Fraser, F. C., Fauna Brit. India f 

Odonata, 3 : 857. 

Material: 1 ex (~), Great Nicobar, Ph albaha, colI. A. Daniel 
Gnd H. K. Bhowmik, 26 iii. '66. 

Measurements (in rom): ~ (1 ex): length of abdomen 16. 00 ; 
length of forewing 25. 0; length of hindwing 24. 0; number of 
antenodal veins: forewing lIt, hindwing 10; number of postnodal 
veins: forewing 10, hindwing 9-10. 

Remark8: This is the first record of this species from Great Nicobar. 

Distribution: Great Nicobar (present record); this subspecies is 
also known from eastern and southern India, Ceylon, Nepal and 
Burma. 

SUMMARY 

Two new dragonfly species, e. g. Gomphidia gane8hi (family Gom­
phidae) and Oligoaeschna andamani (family Aeshnidae) and females 
of two damselfly ·species, e. g. Libel/ago andamanensis (Fraser) [cons i-
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dered here as a subspecies of L. lineata (Burmeister)] (Family Chloro­
cyphidae) and Prodasineura Iverticalis andamanensi8 (Fraser) (family 
Protoneuridae) have been described and 17 other dragon- and dam­
selfly species belonging to the families Calopterygidae, Lestidae, 
Platycnemididae, Coenagrionidae and Libellulidae have been newly 
r~corded from Andaman islands together with a brief review of 
an up-to-date knowledge of odonate Fauna of Andaman and Nicobar 
islands. 
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STUDIES ON SOME DERMAPTERA ,PRESENT IN THE 
AMERICAN MUSEUM OF NATURAL HISTORY, 

NEW YORK 

By 

G. K. SRIVASTAVA 

Zoological Survey of India, Oalcutta 

(With 3 Text-figures) 

INTRODUCTION 

The present report is based upon a small collection of Dermap­
tera from Pakistan, India, Burma, Philippine Islands and New Guinea 
comprising 17 species '(including 3 spp up to generic level which are 

I 

represented by females only) under 16 genera of which one species 
each belonging to genera Anisolabis Fieber and Paratimomenus 

Steinmann, from New Guinea are described as new to science. The 
material from New Guinea was collected by 4th, 5th and 6th Archibold 
Expeditions to the area organised by the American Museum of Natural 
History, New York (U. S. A.) during the years 1953, 1956 and 1957, 
respectively. . 

PYGIDICRANOIDEA 

PYGIDICRANIDAE 

PYGIDICRANINAE 

Tagalina sp. 

Mater·ial examined: NEW GUINEA: Papua, Mt. Dayaman, Maneau 
Range, North slope, 7000 m, 1 ~ , 15-19. vii. 1953, Camp 6, 1 ~, 29. iv. 
1953, Camp 5 (G. M. Tate, 4th Archibold Expedition). 

Remarks: Elytra and wings are variegated. 

CARCINOPHOROIDEA 

CARCINOPHORIDAE 

CARCINOPHORINAE 

Epilandex solomonensis Brindle 

Ej)'lande~ solom01,ensis Brindle, 1970, Pacil. Insects, 12 (3) : 563. 

Material examined: NEW GUINEA, Papua, Mt. Riu, Sudest Is1., 
250-350 m, 4 ~ ~, 27. viii. 1956, 20 0, 4 ~ ~, 1-5. ix. 1956, No. 10 (L.J. 
BrlUJs, 5th Archibald Expedition). 



496 Records oj the Zoological Survey of t na~Q, 

Remarks: Previously recorded from Solomon Islands in New 
Guinea area. 

Euborellia annulipes (Lucas) 

Forflcesila o,1't1tulipes Lucas, 1847, Annls. Soc. ent. Fr., 15 : 84. 

Material examined: INDIA: Ahwa, Dangs Dist., Bombay State, 
1694 ft., 1 ~, 27. ix. 1961 (Goll. E. M. Shull); BURMA: Htawgaw, 1 ~ , 
-iii. 1939 (Varny Cutting Burma Expedition). 

Anisolabis tatei sp. n. 

(Text-fig. 1 ) 

6' : General colour shining brownish with varying shades on diff­
erent body parts. Legs yellowish brown. 

Head longer than broad, smooth, hind margin emarginate in middle, 
frons convex, sutures faintly marked. Eyes shorter than genae in 
length. Antennae partly broken (2 segments remaining on the right 
and 7 on the left but strongly crushed), basal segment stout, gently 
expanded apically; 2nd small, almost transverse; 3rd long and slender ; 
4th slightly shorter than preceding; 5th almost equal to 3rd j 6th 
onwards gradually increasing in length and each gently expanded 
apically. Pronotum slightly broader than long, gently widened post­
eriorly, sides straight, feebly reflexed, hind margin rounded, prozona 
raised and well differentiated from flat metazona, median sulcus faint. 
Elytra and wings absent. Mesonotum posteriorly truncate and meta­
notum broadly concave. Legs typical of the genus. Abdomen with 
very fine pubescence above and obscurely punctulate, gently widened 
posteriorly, sides <;>f segments 7th to 9th acute angled but median carina 
present on segments 7th and 8th only. Penultimate sternite triangular 
with hind margin subtruncate. Ultimate 'tergite impunctate but with 
faint, rough longitudinal stripes, transverse, gently narrowed posteriorly, 
median sulcus faint, hind margin in middle emarginate, on sides oblique. 
Forceps with branches contiguous and straight in basal two thirds 
thence strongly curved, trigonal above in basal half, afterwards depressed 
and attenuate, internal margin crenulate, but smooth a little before 
apex. Genitalia with parameres three times longer than broad, gently 
narrowed apically with apices broadly obtuse and faintly incurved, 
virga not visible, preputical sacs with fine chitinous teeth. 

~ : Agrees with male in most characters except that colour dark 
brownish black; penultimate sternite obtuse posteriorly and forceps 
simple and straight. 
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Text-fig. lA-F: Anisolabis tatet Spa n., Holotype c! , A. Dorsal view; B. Penulti­
mate sternite, C. gpnitaIia; Anisolabis ~erissa Gunther, Holotype' cJ II 
D. penultimate sternite. pygidium and a portion of forceps in ventral 
view, E. Ultimate tergite and forceps, F. Genitalia. 
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Measutements: (in mm) 

Length of pronotum 
Width of pronotum 
Length of body 
Length of forceps 

Holotype 

o 
1.9 
2.2 

13.2 
2.6 

~ 

2.0 
2.25 

16.5 
3.4 

Material examined: NEW GUINEA, Papua, Mt. Dayman, Maneau 
Range North Slope, 1550 m, Camp 5, Holotype 0 ; 1 ~. and 1 nymph, 
July 3-4, 1953 (ColI. G. M. Tate, 4th Archibold Expedition); deposited 
in American Museum of Natural History, New York (U. S. A.). 

Remarks; With Steinmann's (1979) key to the species belonging 
to the genus Anisolabis, from New Guinea, the described species runs 
down close to A. perissa Gunther, but differs in having the pronotum 
transverse (vs. as long as broad in A. perissa); penultimate sternite 
subtruncate posteriorly (vs. emarginate in middle posteriorly) and 
genitalia with both distal iobes flexed forward and parameres compara­
tively broader (vs. on~ of the distal lobe flexed backwards and parameres 
comparatively narrower). From A. maritima Bonelli,· it differs by the 
shape of penultimate sternite and parameres and by the absence of 
virga. 

I refer under this species 1 ~ and 1 nymph with some hesitation 
from the same locality as the Holotype since these are dark brownish 
black and the former is slightly larger in size. 

LABIDURIDAE 

NALINAE 

~al~ Iividipes (Dufour) 

Nala lividipes Dufour, 1828, Annls. Sci. nat., 13 : 340. 

Material examined: PHILIPPINE ISLANDS: Leyte, Ahuyog 35 M. i. s. 
Tacloban, 1 C, 7. vii. 1961 (P. I. Natl. Mus. & Am. Mus. Nat. Hist. 
Expedition). 

Nala sp. 

Material examined: NEW GUINEA: Papua, Peria Creek, Kwagira 
River, 50 m, 6 ~ ~, 18-19. viii. 1953, Camp 7 (G. M. Tate, 4th Archibold 
Expedition). 

Remarks: In having rugose elytra and wings these specimens come 
close to N. tenuicornis (Bormans) but in the absence of males it is not 
possible to identify them up to specific level, 
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LABlDURINAB 

Labidura riparia (Pallas) 

Forjlcula ri.far-ia Pallas, 1773, Reise Russ. Reichs.,2 : 727. 
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Material ezaminea: INDIA: Ahwa, Dangs Dist., Bombay State, 
1694 ft. 1 ~ , 20. x. 1963, 1 a , 22. x. 1963, 1 C, 26. x. 1963 (ColI. E. M. 
Shull) ; PAKISTAN: (Sind) Hyderabad City and environs, 1 cr , 1 ~ , -ix, 
1959 .. iii. 1960 (Coli. Dr. Roy Tasker Indus Exped. Dept. Anthrop. 
A. M. N. H.). 

Forcipula qoadrispinosa (Dohrn) 

Foretpula guadrispinosa Dohrn, 1863, Stettin. ent. Ztg, 24 : 311. 

Material examined: INDIA: Ahwa, Dangs Dist., Bombay state, 1694 ft., 
1~, 6. x. 1961, 10',3. x. 1965, 10,26. x. 1963, 1 ~ ,16. vii. 1963, 2~ 0, 
17. x. 1963, 1 ~ , 22. x, 1963. 

FORFICULOIDEA 

LABllDAB 

SPONGIPHORINAE 

Irdex papoana (Brindle) 

Argusina j)apuana Brindle, 1970, Entomologist: 147. 

Material ezamined: NEW GUINEA, Papua, Fergusson IsIs., Mts. 
between Agamoia and Ailuluai, 900 m, 1 0 (genitalia mounted betwee~ 
~o coverslips and pinned with the specimen), 5-17. vi. 1956, No.4. 
(L. J. Bras8, 5th Archibold Expedition). 

Marava feae (Bormans) 

(Text-fig .. 2) 
Ltibio, jeas Dubrony, 1879, Annali Mus. civ. Stor. nat. Giacomo Doria, 14 : 368. 

Marava jsas : Brindle, 1971, Ent. Tidskr., 29 (1-2) : 16. 

Material examined: NEW GUINEA: Papua, WaiKaiuQa, Nomandy 
lsI., 0-50 m, 10, 3 ~ ~,25. iv. 1956, No.1 (L.J. Bras8, 5ih Archibold 
Expedition). 

Remarks: The forceps in present c are more elong~ted (represen­
ting forma macrolabia) and armed internally with a faint tooth near 
base and another more prominent one at apical. third. Pygidium 
posteriorly is somewhat convex in middle with a pair of small 
tubercles postero-Iaterally. The ~ genitalia is figured here fo~ the 
first time. 

32 
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Text-fig. 2 A-D: Marava feae (Bormans), 0, A. Dorsal view, B. Hind portion of 
abdomen showing pygidium enlarged, C. Genitalia; 8pongovostoz gracilis 
Borelli .. ~ .. D. Genitalia. 

Spongovostox gracilis Borelli 

Spongovostox gracilis Borelli, 1916, Boll. Musei Zool. Anat. co'mp. B. Univ. Torino, 
31 : 2. 

MateriaZ examined: PHILIPPINE ISLs.: Leyte, Abuyog 35, M. i. S. 
Tacloban, 10', 1 ~ , 11. vii. 1956 (P. I. Nat1.Mus. and Am. Mus. Nat. 
Hist. Expedition). 

Remarks: Body is covered with fine yellow pubescence. General 
colour is dark brownish black with antennae, tarsi and forceps 
yellowish. . Elytra along with the costal margin and wings ·at base 
externally are yellow. Male genitalia is figured here for the first time. 
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CHELISOCHIDAE 

CHELISOCHINAE 

Proreus simulans (Steil) 

ForJlcultJ ri1nulans Stal, 1860, Eug. Resa" Ins., : 302. 
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Material examined: PHILIPPINE ISLs.: Leyte, Abuyog 35, M. i. S. 
Tacloban, 20 ~, 14.vii. 1961, 1 ~ , ll.vii. 1961 (P. I. Natl. Mus. and 
Am. Mus. Nat. Hist. expedition). 

Cbelisoches morio (Fabricius) 
FMjlcula morio Fabricius, 1775, Syst. Ent., : 270. 

Material e~amined: NEW GUINEA: Papua, Modewa, Modewa Bay, 
,. 0-50 m, 1 ~ , 1956, No. 1 7 (L. J. Brass, 5th Archibold expedition). 

FORFICULIDAE 

FORFICULINAE 

Forficula beelzebub (Burr) 

CheZisoches beelzeb'ltb Burr, 1900, AnnZs. Soc. ent. Belg., 64 : 51. 

Material examined: BURMA: Htawgaw, 1 ~, March, 1939 (Varny 
Cutting Burma expedition). 

Remark8: The present specimen agrees so well with other females 
of the species from India that it can be referred here without hesitation. 

OPISTHOCOSMIINAB 

Paratimomenus archiboldi sp. n. 

(Text-fig. 3) 

J: General colour chocolate brown, lighter in middle of abdo .. 
minal tergites, ultimate tergite dark blackish brown in posterior 
half only; forceps reddish black 'with apices and vertical hook 
black, pronotum on sides and posteriorly and legs yellowish brown. 
Elytra and wings light brownish black, former with longitudinal 
irregular yellow stripe in middle and the latter with an oblique 
yellow stripe medially. Fine and sparse pubescence present. 

Head only slightly longer than broad, smooth, frons and occiput 
raised, sutures fine but distinct, hind margin freebly emarginate in 
middle. Eyes small, about half as long as the post-ocular length. 
Antennae partly broken (3 segments remaining on right 'side 
and 5 on the left), 1st stout, gently narrowed basally, longer than 
combined length of 2nd and 3rd; 2nd small, about as long as 
broad; 3rd onwards segments gradually increasing in length, long 
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Textpfig. 3 A-F : Paratirnomenus archiboldi sp. n., Holotype ~,A. Dorsal view, 
B. Genitalia; Forficula b~;gerisi Gunther. Paratype 0, O. Anterior 
portion of body sbowingbead, pronotum and a, portion of elytra, 
D. Hind portion of body showing only right branch of forceps ; E. Basal 
portion of forceps in profile showing dorsal tooth. 

and slender. Pronotum smooth, quadrat, slightly wider than long, 
anteriorly as wide as head, sides almost depressed, feebly convex, 
hind margin rounded, median sulcus faint, prO'Zona raised and well 
demarcated from flat metazona. Pro sternum longer than broad; 
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~eso·stemum about as long as broad with hind margin rounded; 
metasternum transverse, hind margin between hind coxae narrow 
and truncate posteriorly. Legs normal, hind metatarsus almost equal 
to protarsus, 2nd segment lobed with hind margin entire, clad with 
fine pubescence on underside; femora compressed, apically smooth 
above, not sulcate. Elytra and wings well developed, smooth. Abdo­
men spindle shaped, convex, tergites smooth, sides of segments 
smooth, convex. Penultimate sternite rounded posteriorly. Ultimate 
tergite transverse, smooth, convex above, sloping backwards, narrowed 
posteriorly with hind margin trisinuate, faintly tumid above the 

. bases of forceps. Forceps stout, depressed in basal one third, 
internally strongly serrated, dorsally with an oblong depression, 
afterwards branches gently raised, tapering, compressed and strongly 
curved enclosing an oval space, armed above with a sharp vertical, 
posteriorly directed tooth at a little before middle. Pygidium scarcely 
visible from above, obtuse. 'Genitalia with parameres flat, narrowed 
apically; virga stout. 

~ : Unknown. 
Measurements: (in mm) 

Length of body 

Length of forceps 

Holotype 
~ 

9.3 
3.15 

Material examined: NEW GUINEA: Papua, Eastern High Land 
District, No.6, Pengagi Camp East Slopes Mt. Wilhelm, 2770 m, 
Bolotllpe 0, 3. vii. 1959 (L. J. Brass, Sixth Archibold Expedition), 
deposited in the American Museum of Natural History, New York 
(U. S. A.). 

Remarks: The described species can be easily separated from the 
other two known species of the genus viz., P. flavocapitatu8 (Shiraki) 
from Formosa and p. nathani (Srivastava) from India by following key 
based on males only. 

1 (~). Elytm brownish black with an, irregula.r 

yellow stripe in middle; pronotum trans" 
verse; forceps shorter in being about one 
third of body in length, dilated in basa.l one 
third with internal margin serrated. . .. 

2 (I). Elytra unicolourous; pronctum not trans­
verse; forceps longer in being only slightly 
shorter than body in length, cylindrical, often 

armed with dorsal tooth or provided with 
minute teeth internally. ·., 

P. archibolai sp. n. 
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3 {4}. Pronotum as long as broad; sides of abdomi­
nal segments 7th to 9th with several tubercles; 
forceps long and slender, rather depressed in 
basal one third with an oblique ridge above; 
internally provided with numerous small 
teeth. 

4 (3). Pronotum slightly longer than broad; sides 
of abdomina.l segment without tubercles; 
forceps long, slender, armed with a strong 

P. n,athan~ (Srivastava) 

dorsal tooth. P. flavocapitatus (Shiraki) 

This species however, shows close resemblance with Forflcula biirger8i 
Gunther (1929), from New Guinea but differs in having the pronotum 
quadrat, weakly transverse (vs. strongly transverse, somewhat semi­
circular in F. biirgersi) ; forceps armed with a dorsal tooth, directed 
posteriorly (vs. tooth directed anteriorly) and male genitalia with 
parameres broad with apices obtuse and well separated from each other 
(vs. tip obtuse but slightly incurved and contiguous). 

Type of F. bi{rgersi, has been examined. Its generic position will 
be discussed elsewhere since it does not belong to the genus Forflcula L. 

Eparchus simplex (Bormans) 

Opisthocosmia simplem Bormans, 1894, ..4nnali Mus. civ. Stor. nat. Giacomo Doria, (2) 
14: 396. 

Material examined: BURMA: Htawgaw, 1 C, March, 1939 (Vamy 
Cutting Burma Expedition). 

Remarks: The present specimen 'has been compared with the 
syntypes of the species. 

Opisthocosmia sp. 

Material examined.-NEW GUINEA: Papua, Mt. Dayaman, Maneau 
Range, North Slope, 700 m, 2 ~ ~, 15-19. vii. 1953 (G. M. Tate, 4th 
Archibold Expedition); Fergusson lsI., Mt. between Agamoia and 
Ailuluai, 900 m, 2 ~ ~, 5-17.vi.1956, No. 10 (L. J. Brass, 5th Archibold 
Expedition). 

Remarks: In the absence of males it is not possible to identity 
them upto specific level. 

SUMMARY 

The present paper deals with 17 species under 16 genera from 
various countries in Oriental Region and New Guinea. Of these, one 
new species each under the genera .L4nisolabis Fieber and Paratimomenu8 
Steinmann are described from New Guinea. 
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ON SOME HOLOTHURIANS FROM THE ANDAMAN AND 
NICOBAR ISLANDS 

By 

T. D. SOOTA, S'. K. MUKHOPADHYAY AND T. K. SAMANTA 

Zoological Survey of India, Oalcutta 

(With 5 Text-figures) 

Our knowledge of the holothurian fauna of the Andaman and Nico-
t bar Islands is mainly based on the pioneer work of Bell (1887) who 
reported 17 species from the area. Subsequently, Koehler and Vaney, 
(1908) in their significant work from there described 51 species, 
including 17 new ones. Recently, two lists of. the' holothurians of 
the islands have appeared, viz. one by James (1969) which included 
19 species present in Central Marine Fisheries Research Institute, 
and another by Daniel and Halder (1974) comprising 17 species. 
Since then, no work has appeared on these marine invertebrates. 

The present paper is based on the study of the unnamed 
holothurians of the Andaman and Nicobar islands collected and 
now present in the Zoological 'Survey of India. These comprise 
18 species belonging to 7 genera and 4 families, of which 5 species 
form new locality records and 1~ are economically important'in that 
they are utilised in Trepang industry. 

The paper also furnishes an upto date list of holothurians of the 
area including the five species showing new locality records and 
dealt herein. As synonymies are easily available elsewhere, only 
original refere~ce has been included under the different species and 
distribution of each spe,cies in the Indian coasts is also dealt with. 

Class HOLOTHUROIDEA 

Order ASPIDOCHIROTIDA 

Family HOLOTHURllDAE 

Genus .. ~ctinopyga Bronn 

Actinopyga mauritiana (Quoy & Gaimard) 

18~'3. Holothuril 1nauritil'l~a QllOY & Gaimard, Voyages de decouvertes del' "Astrala.be" 

: Zoologie Zoophytes Paris, p. 138. 

Material: 4 exs., Z. S. I. Reg. No. E 799/1, Changappa Bay, 4 Km. 
NE of Campbell Bay, Andamans, U.O. Rao and party, 17.iv.1973; 
1 ex., Z. S. I. Reg. No. E 854/1, Kandia Ghat, 18 Km. S of Port ~lair, 

98 
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S. Andaman, K. V. Surya Rao ana party, 21.i.1974 ; lex., Z. S. I. Reg. 
No. E 922/1, coral beds at kwate-in-kwage, little Andaman, A. DanieZ, 
18.ii.1961 ; 2 exs., Z. S. I. Reg. No. E 1009/1, Chiriatapu, S. Andamans, 
A. :((" Mukherjee, 18. i. 1972 ; 1 ex., Z. S. I. Reg. No. E. 1046/1, in front 
of circuit house, Malacca village, Car Nicobar, K. Reddiak and party, 
21. iv. 1972; 2 exs.,Z. S. I. Reg. No. E 1112/1, South Point, Port 
Blair, Andamans, K. K. Tiwari,·7 .iii.1959 ; 2 exs., Z. S. I. Reg. No. E 
1113/1, Neil Island, S. Andamans, B. K. Tikader, 8.iv.1970. 

Description: Body thick, hard, small to large but above 200 mm .. 
generally, sometimes of quite large size, 'dark brown dorsally, black­
ish in preserved specimens; ventrally alnlost whitish with some 
dark spots; tentacles 25 to 28; anus guarded by 5 calcareous teeth 
(in one specimen from Port Blair their number being 6). 

Spicules-rods, rosettes and tiny smooth oval grains. 

Distribution: Andaman, Nicobar and Minicoy Is. 

Remarks: Edible, commercialised for trepang industry. 

Genus Bohadscbia Jaeger 

Bobadscbia marmorata Jaeger 
(Text :fig. 1) 

1833. Bohadschia marmorata Jaeger, De Holothuris. Turici, p. 18. 

Material: 2 exs., Z. S. I. Reg. No. 1104/1, Aberdeen Bay, Port 
Blair, Andaman, K. K. Tiwari, 16.iii. 1959. 

() 

·05mm 
Text-fig.!. Bohadschia marmorata Jaeger spicules from body wall. 

Description: Body cylindrical, broad, body wall thin, colour in 
preserved specimen light brown dorsally and lighter to almost whitish 
ventrally; tentacles 18; pedicels and papillae scattered ~11 over the 
body, 
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Spicules-dichotomously branched rods and simple grains. 

Di8tribution: Bay of Bengal, Tuticorin and Minicoy Is. 

Remarlc8: This is the first record of the species from the Andaman 
and Nicobar Islands. The species is utilised in trepang industry. 

Genus Holothuria Linn. 

Holothuria (Acanthotrapeza) pyxis Selenka 

1867. HoZothuria pyxis Selenka, Z. W;ss. Zool., 17, p. 837. 

Material: 2 exs., Z. S. I. Reg. No. E 796/1, Chotina Bay, Nancowry, 
G. O. Bao and party, 19.iv.1973; 1 ex., Z. S. I. Reg. No. E 792/1, Stat 
622. Camorta Is. (coral reef on E side), Marine Survey, 10-14.i 1922. 

'De8cription: Tentacles 20 ; body cylindrical upto 30 mm., body 
wall soft and thick, sometimes flattend ventrally, with irregularly 
distributed pedicels ; dorsal papillae conical. 

Spicules-tables large and clumsy; spire of various height; disc 
spinose with rim upturned; buttons absent; rosettes present. 

Distribution: Bay of Bengal and Andamans. 

Holothuria (Cystipus) rigida (Selenka) 

(Text-fig. 2) 

1867. Stichopus 'rigida Selenka, Z. W iss. Z ool., 17, p. 817. 

MateriaZ: 8 exs., Z. S. I. Reg. No. E 809/1, from knee deep water 
left by tide, Port Blair, S. Andamans', H. O. Roy, 14. iii. 1952 ; 1 ex., 
Z. S. I. Reg. No. E 1041/1, below cellular jail, Port Blair, S. Andamans, 
K. K. Tiwari, 11. iii. 1959; 3 exs., Z. S. I. Reg. No. E 1042/1, Nachuge, 
Little Andaman, A. Daniel, 27. ii. 1961 ; 1 ex., z. S. I. Reg. No. E 1098/1, 
from coral beds at the southern side of Tokaibuea, Little Andaman, 
A. DanieZ, 13. ii. 1961 ; 10 exs., Z. S. 1. Reg. No. E 1103/1, Aberdeen 
Bay, Port Blair, Andaman, K. K. Tiwari, 16. iii. 1959; 1 ex., Z. S. I. 
Reg. No. E 1134/1, between tide marks amongst coral rocks and in 
sandy parts between jones and mitchel point, Sound Is., Andamans, 
H. B. Bao, 5. iii. 1935; 1 ex., Z. S. I. Reg. No. E 1043/1, Stat 615, 
Nancowry Is., shore collection, Marine Survey, Oct.-Nov. 1921. 

. De8cription: Body dorsoventrally flattened with ventral mouth, 
body wall not very thick and surface gritty to touch ; tentacles 20 .. 

Spicules-buttons with knobs which are sometimes large and obscur­
ing button holes; tables with knobbed disc. 
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Remarks: This is the first record of the species from the Andaman 
and Nicobar Island and Indian coasts. 

Text-fig. 2. Holothuria (Oystipus) rigida Selenka. 
a. buttons; b. table; b l • table disc: c. rod. 

Holothoria '(Halodeima) atra Jaeger 

1838. iIolothuria atra Jaeger, De Holothuris. Turici, p. 22. 

MateriaZ: 4 exs., Z. S. I .. Reg. No. E. 798/1, Stat 7, pigmal point, 
Nicobar Is., A. Daniel, H. K. Bhow'mik and a. U. Kurup, 22. iii. 1966 ; 
2 exs., Z. S. I. Reg. No. E 813/1, Changappa Bay, 4 Km. NE of Campbell 
Bay, Stat 6, ,a. O. Rao and party, 17. iv. 1973; 2 exs., Z. S. I. Reg. No. E 
814/1, coral beds at T~ibalowe, 16 miles E of Ingali, Stat 4, A. DanieZ, 
22. ii. 1961; 1 ex., Z. S. I. Reg. No. E 815/1, Aberdeen Bay, Port Blair, 
Andamans, Stat I, A. DanieZ, S. iii. 1961; 2 exs., Z. S. I. Reg. No. E 
816/1, Sawai village, Car Nicobar, Andaman and Nicobar Survey, 1959 ; 
1 ex., Z. S. I.. Reg. No. E 863/1 ; Sta. 6, Campbell Bay, ?, 17. iv. 1973 ; 
1 ex., Z. S. I. Reg. No. E 920/1, Stat 12, long Island, G. O. Rao and 
party,. 16. iii. 1974 ; 1 ex., Z. S. I. Reg. No. E 1091/1, Sta. 5, Riung chang, 
Port Blair, Andaman, H. O. Ray, 8. iii. 1952 ; 2 exs., Z. S. I. Reg. No. E 
1106/1, S E of long Island, Middle Andaman, H. S. Rao, 18. i. 1935; 
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3 exs., Z. S. I. Reg. No. E 1107/1, coral beds at 3 fams. depth on the 
southern side of Tokaibuea, Little Andamans, A. Daniel, 9. ii. 1961; 
2 exs., Z. S. I. Reg. No. E 1108/1, South Point Shore, 5 miles ,from 
Port Blair Camp, Andamans, A. Daniel·; 9. iii. 1961; 1 ex., Z. S. I. 
Reg. No. E 1109/1, coral beds at Keatitu Kwage, Little Andaman, 
A. Daniel, 18. ii. 1961 ; 2 exs. Z. S. I. Reg. No. E 1168/1, 12 miles S of 
Tokaibuea, Little Andaman, A. Daniel,?; 1 ex., Z. S. I. Reg. No. E 
1194/1, Stat 20, Interview Is., Andaman, A. G. K. Menon and party, 
8. ii. 1970. 

Description: Body deep brown to almost black in colour, robust, 
cylindrical, length 150 to 200 mm; tentacles 20; cuvierian tubules 
absent. 

Spicules-tables and numerous rosettes, buttons or rods absent. 

Distribution: Andaman, Nicobar, Krusadai and Minicoy Is., 
Mandapam and Tuticorin. 

Remarks: This species is used extensively in trepang industry under 
the name 'Balat' or 'Balaton'. 

Holothuria (Lessonothuria) pardalis Selenka 

1867. Holothuri~ pardalis Selenka .. Z. Wiss. Zool., 17, p. 336 . 

.ilIaterial: 1 ex., Z. S. I. Reg. No. E 853/1, under stones in sandy 
places, Sound Is., Andamans, ? ; 6 exs., Z. S. I. Reg., No. E 1012/1, 
Nanc~wry Harbour, ?, 11. i. 1926. 

DescriptiQn: Body lightish brown in colour, whitish ventrally, 
cylindrical, tapering posteriorly, small to moderate in size, upto 100 mm. 
long with distinctly flattened sole; pedicels and papillae arranged 
irregularly ventrally and dorsally; tentacles 17-30, usually 20 in number 
with a collar of papillae around base. 

Spicules-tables with disc spinose, ritn sometimes upturned, pseudo­
buttons numerous with single row of 3-4 holes, regular buttons al~o 
present. 

Distribution: Andaman, Minicoy, Chetlat, and Krusadai Is., Gulf 
of Kutch and Port Okha. 

Remarks: This species is used extensively in trepang industry. 

I 

Holothuria (Mertensiothuria) leucospilota (Br~ndt) 

1885. Stichopus (Gymnochirota) leucospilota Brandt, Petropoli .. 1, p. 51. 

Material: 1 ex., Z. S. I. Reg. No. E 902/1, Stat 710, Trinket, 
Nicobar Island,? 11.ii.1926; 2 exs., Z. S. I. Reg. No. E 903/1, Nanco­
wry Harbour,? 1.i. 1926; 2 exs., Z. S. I. Reg. No. E 1100/1, amongst 
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coral rocks between jones and Mitchel points, Sound, Island, N. 
Andaman, H. O. Roy, 5. iii. 1935 ; 1 ex., Z. S. I. Reg. No. E 1111/1, 
Sound Islands, N. Andaman, H. S. llao, 5.iii.1935. 

Description: Body light brown in colour, cylindrical, moderate 
to large, upto 250 mm. long, body wall soft; tentacles 20; pedicels 
arranged ventrally in three distinct rows, papillae small and arranged 
dorsally irregularly ; cuvierian tubules present. 

Spicules-tables with rinl of disc usually spinose and with low 
spire ending in a ring or cluster of spines ; buttons irregular, usually 
with three pairs of holes, sometimes incomplete. 

Distribution: Andaman, Minicoy Is., Tuticorin, Vizhingam and 
Karwar. 

Holotburia (Metriatyla) scabra Jaeger 

1833. Holoth'ltria scabra Jaeger, De Holothuris, Turici, p. 23. 

Material: 3 exs., Z. S. I. Reg. No. E 1101/1, Aberdeen Bay, Port 
Blair, Andamans, K. K. Tiwari, 11.vi.1959. 

Description: Body 150-200 mm long and varied in colour, upper 
surface dark greenish or sometimes grayish with small white stria­
tions, ventral surface whitish with irregularly arranged pedicels, body 
wall soft and slightly gritty to touch ; cuvierian organs absent. 

Spicules-table disc smooth, button holes 3-8 pairs with irregularly 
arranged .knobs. 

Distribution: Krusadai Is., Mandapam, Pamban and Gulf of Kutch. 

Remarks: This species is extensively used for beche-de-mer and 
eaten fresh. 

Holotburia (Platyperona) difficilis Semper 

1868. Holothu'ria difficilis Semper, Reise~ im A1°chipel der philip:pinen, 2 (1), p. 92. 

Material: 19 exs., Z. S. I. Reg. No. E 881/1, Near Naval Garrison, 
Kamorta IS."K. Reddiah and party, 3. x. 1972. 

Description; Body deep brown or chocolate in colour in preserved 
state, upto 60 mm. long, body wall soft; tentacles 20, with prominent 
tentacular collar; pedicels in three bands ventrally; papillae irregularly 
distributed, cuvierian organs absent. 

Spicules-tables with smooth disc, with a variable number of smooth 
holes, buttons with a faint median longitudinal ridge; button holes 
three to five pairs. 

Distribution: Andaman and Minicoy Is. 
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Holotburia (Selenkothuria) erinaceus Semper 

(Text .. fig. 3) 
1868. Holothuria erinaceus Semper Holothurien Reisen irn Archipel der philippinen. 

1 (1), p. 91. 

MateriaZ: 1 ex., Z. S. I. Reg. No. E 830/1, Interview Island, 
N. Andaman, K. K. Tiwari, 9. ii. 1959 ; 3 exs., Z. S. I. Reg. No. E 851/1, 
Harbour .. jetty, Port Blair, S. Andaman, G. O. Rao and party, 9. iv. 1973 ; 
1 ex., Z. S. I. Reg. No. E 1044/1, Sta. 615, Nancowry Island, Shore 
collection, Marine Survey, Nov.-Dec. 1921. 

Description: Body small, 150 mm. long, body wall soft, thin; 
tentacles 20 ; pedicels in three distinct rows. 

Spicules-spiny rods only; tables or buttons absent. 

Distribution: Bay of Bengal. 

Rema,rles: This is the first record of the 'species from the Andaman 
and Nicobar Islands. 

Holothuria (Semperotburia) cinerascens (Brandt) 
1835. Slichopus (Gymnochirota) cinerascens Brandt, Petropoli, I, p. 51. 

Material: 1 ex., Z. S. I. Reg. No. E 817/1,' Rutland Island, Anda­
mans, ?, 14. xii. 1932; 1 ex., Z. S. I. Reg. No, E 909/1, Andamans, 1. 

Text-fig. 3. Holothuria (Selenkothu'1'-ia) erinaceus Semper. rods from. body wall. 

Ducription: Body cylindrical, light or almost whitish yellow in 
colour in preserved state; pedicels compactly arranged ventrally, divided 
into two groups by a narrow bare area; papillae few; tentacles 19, 
large, yellow; cuvierian tubules absent. 
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Spicules-spiny rods with somewhat bent bodies and spines mostly 
concentrated at both ends; tables small. 

Distribution: Andaman, Mandapam and Vizhingam. 

Holotburia (Thymiosycia) arenicola Semper 

1868. Holothuria arenicola Semper, Holothurien Reisen i1n Archipel der pJiiZipllinBn, 
2 (1), p. 81. 

Material: 3 exs., Z. S. I. Reg. No. E 825/1, Sta. 669, Marine Survey, 
20. ii. 1924; 4 exs., Z. S. I. Reg. No. E 892/1, 2 Km. W of Jetty, Neil 
Island, S. Andaman, K. K. Tiwari, 9. iv. 1970. 

Description: Body light yellow to deep orange in preserved state; 
cylindrical~ spindle shaped; 80-150 mm. long; tentacles 20; papillae 
and pedicels irregularly arranged all over body; cuvierian organs 
present. 

Spicules-tables small, with 4 to 8 marginal holes, buttons smooth 
with three pairs of often minute holes. 

Dist1'ibution: Andaman and Bay of Bengal. 

Holothuria (Thymiosycia) impatiens Forskal 

1775. Fistularia im:patiens Forskal, Descriptiones ani'malium quae in itinere orientaU 
observait P. Forskal, Hauniae, p. 121. 

Material: 1 ex., Z. S. I. Reg. No. E 794/1, Corbyn's Cove, Anda­
man, 1, 28. ii. 1932 ; 1 ex., Z. S. I. Reg. No. E 811/1, Camp 6, Havelock 
Island, Andaman, G. O. Rao, and party, 4. iv. 1974; 5 exs., Z. S. I. Reg. 
No. E 821/1, South Point, Port Blair, Andamans, 1, 11. ii. 1933 ; 1 ex., 
Z. S. I. Reg. No. E.827/1, Sta. 669, Marine Survey, 20. ii. 1920 ; 4 exs., 
Z. S. I. Reg. No. E 882/1, Sta. 3, Marine Survey,?; 1 ex., Z. S. I. Reg. 
No. E 893/1, Sta. 673, East Bay, Kachal Island, Nicobar Islan'd, Marine 
Survey, 9. iii. 1925; 1 ex., Z. S. I., Reg. No. E,894/1, Aberdeen Jetty, 
B. K. Tikader, 25. i. 1970 ; 2 exs., Z. S. I. Reg. No. E 910/1, intertidal 
zone, Aberdeen, Andamans, 1, 5. iii. 1969; 1 ex., Z. S. I. Reg. No. 
E 1010/1, Sta. 655, Marine Survey, 10. xii. 1923; 1 ex., Z. S. I. Reg. No. 
E 1016/1, Sta~ 28, Curlew Island, coral reef, Nicobar Islands, A. G. K. 
Menon an~ party, 13. ii. 1970; 1 ex., Z. S. I. Reg. No. E 1048/1, Sta. 
710, Trinket, Nicobar Islands,?, 11. ii. 1926; 4 exs., Z. S. I. Reg. No. 
B 1136/1, Between tide marks amongst coral rocks and in sandy parts, 
between Jones and Mitchel point, H. S. Rao, 5. iii. 1935 ; 1 ex., Z. S. I.' 
Reg. No. E 1169/1, Andaman Island, A. G. K. Menon and party, 1. 
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De8cription; Body whitish to brownish in colour, slender, upto 
150 mm. long. dorsally all over with papillae on conical eminences, 
ventrally with irregularly scattered pedicels; body surface sometimes 
gritty to touch; tentacles 20 ; cuvierian organs absent. 

Spicules-tables squarish in outline with typically 8 prominent holes ; 
buttons regular and smooth with mostly 3 pairs of large holes; suppor­
ting rods with swollen central perforated part and having small 
openings at both ends. 

Distribution: Andaman and Minicoy Is. 

Remarks: This species is much used in Trepang lndQstry and sorne­
times even eaten fresh, 

Family STICHOPOnIDAE 

Genus Stichopus Brandt 

Stichopus cbloroDotus Brandt 

1885, Stichol'u$ (Perideris) chloronotu$ Bra.ndt, Petropoli, 1, p, 50. 

MateriaZ ,0 2 exs ... Z. S. I. Reg. No. E 791/1, Ritche Archipelago, 
Havelock Island, Andamans, ?, 30. i. 1930; 4 exs., Z. S. I. Reg. No. 
E 818/1, Changappa Bay, 4 Km. N E of Campbell Bay, Stat 6, G. O. Rao 
and party, 17. iv. 1973; 1 ex., Z. S. I. Reg. No. E 824/1, Ross Island, 
Andamans, 1, 27. x. 1932; 1 ex., Z. S. I. Reg. ~o. E 846/1, Stat 6, 
Campbell Bay, Andamans, G. O. Baa and party, 17. iv. 1973; 2 exs., 
Z. S. I. Reg. No. E 852/1,/littoral region between Teetop and Sanri 
village, Car Nicobar, A. G. K. Menon and party, 3. x. 1972 ; 1 ex., Z. S. I. 
Reg. No. E 861/1, under Stones in sandy places, Andamans, 1, 9. iii. 
1933 ; 1 ex., Z. S. I. Reg. No. E 833/1, Teetop Beach, Car Nicobar, 
K. V. Surya Rao and party, 27. i. 1974; 1 ex., Z. S. I. Reg. No. E 895/1, 
Neil Island Jetty, S. Andaman, G. O. Rao and party, 29. iii. 1974 ; 2 exs., 
Z. S. I. Reg. No. E 1131/1, between tide marks amongst coral rocks in 
sandy parts, between Jones and Mitchel point, Sound Island, Andamans, 
H. 8. Rao, 5. iii. 1935; 2 exs., Z. S. I. Reg. No. E 1196/1, Havelock 
Jetty, Andamans, G. O. Rao and party, 4. v. 1975. 

Description,: Body of moderate size, elongate, quadrangular,. with 
tapering ends, upto 200 mm. long; dorso- and ventrolateral ambulacral 
angles with double rows of conical papillae arranged alternately giving a 
characteristic appearance; locomotory podia arranged in three rows to 
form distinct creeping sole ventrally. -

~ 
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Spicules-tables and 'c' shaped rods and rosettes. 

Distribution; Andaman, Nicobar, Krusadai and Chetlat Is. 

Remarks: This species is used in trepang industry. 

Stichopus horrens Selenka 

( Text-fig. 4) 

1867. St1.chopus ho,'trens Selenka, Z. Wiss. Zool., 17, p. 316. 

Material: 1 ex., Z. S. I. Reg. No. E 844/1, Round about Ross Island, 
N. Andamans, ?, 30.xii. 1933; 1 ex., Z. S. I. Reg. No. E 1014/1, 
Nancowry Harbour, Andamans, Marine Survey, 1921-1922. 

Description: Body 200 mm. long in preserved specimen ; tentacles 
19, in specimens of Ross Island 14. 

·05 mm. 

Text-fig. 4. Stich opus horrens Selenka, 

a. table; h. same in side view; c. table disc. 

Spicules-with two types of tables, small and large, the latter with 
conical spines, numerous rosettes and 'c' shaped rods; supporting 
rods from tube feet with perforated plate at middle. 

Remarks: This is the first record of the species from Andaman and 
Nicobar Islands and Indian coasts, 
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Order APODIDA 

Family SYNAPTIDAE 

Genus Synapta Eschscholtz 

Synapta maculata (Chamisso and Eysenhardt ) 

18~1. Holothuria maculata Chamisso and Eysenhardt, II Nova Acta Acad. OaesO/r 
Leop. Oarol., 10, p. 852. 

MateriaZ: 6 exs., Z. S. I. Reg. No. E 800/1, Sta. 17, Aberdeen Bay, 
Port Blair, Andamans, K. K. Tiwari, ?; 1 ex., Z. S. 1. Reg. No. E 801/1, 
Malacca village, Car Nicobar, Sta. 25, K. K. Tiwari, 24. iii. 1959 ;. 1 ex., 
Z. S. I. Reg. No. E 806/1, in front of circuit house, Malacca village, Car 
Nicobar, K. Redaiah and party, 27. ix. 1972 ; 1 ex., Z. S. 1. Reg. No. 
E 823/1, Tamalu beach, 3 Km. N of Malacca village, Car Nicobar, K. V. 
Surlla Rao and party, 26. i. 1974; 1 ex., Z. S. I. Reg. No. E 834/1, 
Andamans, A. K. Mukherjee, 1972; 1 ex., Z. S. I. Reg. No. E 845/1, 
East of Sound Island, N. Andaman,?, 30.xii. 1933; 2 exs., Z. S. I. 
Reg. No. E 900/1, Aberdeen Bay, Port Blair, Andamans, K. K. Tiwari, 
11. i. 1959. 

Descriptio'll,: Body snake like, longest among the members of the 
family, measuring upto 600 mm. in fully extended state with 5 distinct 
longitudinal bands of two or three different colours, crossed by 
incomplete dark bands, body surface rough and sticks to the finger with 
thin fragile body wall; tentacles 15, pinnate. 

Spicules-robust anchors with almost quadrangular anchor plates 
with numerous smooth holes, anchor base smooth. 

Distribution: Andaman and Minicoy Is. 

Genus Synaptula Orsted 

Synaptula recta (Semper) 

(Text-fig. 5) 

1868. Synapta recta Semper, Holothurien. Reisen i'm ArchipeZ de1' Philippinen, 
2 (1), p. 14. 

Material: 1 ex., Z. S. I. Reg. No. E 1015/1, in sandy pools at tide 
marks between blair reef and chattam, causeway, Port Blair, Andamans, 
H. S. Rao, 7. i. 1935. 

Description: Body small, light brown ra~her yellowish in colour, 
about 50 mm. long ; tentacles 13, equal. 

Spicules-small; anchor plates with toothed holes tapering posterio­
rly, miliary granules numerous appearing like minute oval grains. 
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Distribution: Bay of Bengal. 
Remarks: This is the first record of the species from the Andaman 

and Nicobar Islands. 

Text-fig. 5. Synaptula recta Semper. 
a. anchor; h. anchor plate. 

Family CHIRIDOTIDAB 

Genus Polycheira H. L. Clark 

Polycheira rufescens (Brandt) 

1935. Ohiridota rufescens Bandt, Petropoli, I, p. 59. 

Material: 16 exs., Z. S. I. Reg. No. E 790/1, Stat 615, Andamans, 
Marine Survey, Nov-Dec, 1921; 1 ex., Z. S. I. Reg. No. E 859/1, in 
sandy pool at low tide, blair reef, Port Blair, Andamans, H. S. Rao, 
12. xi. 1934; 2 exs., Z. S. I. Reg. No. E 860/1, East of Sound Is., 
N. Andaman,1, 30. xii. 1933; 13 exs., Z. S. I. Reg. No. E 897/1, 
Chiriatapu, Andamans, G. O. Rao ana party, 15. iv. 1974 ; 5 exs., Z. S. I. 
Reg. No. E 898/1, Shore collection, round about Ross Island, Port Blair, 
S. Andamans, 1, 1. iv. 1930 ; 8 exs. Z. S. I. Reg. No. E 899/1, from below 
stones in rocky beach, Port Cornowallis, N. Andaman, K. K. Tiwari, 
31. i. 1959 ; 4 exs., Z. S. I. Reg. No. E 90S/I, Nancowry Harbour, Marine 
Survey of India, 1. iii. 1925 ; 3 exs., Z. S. I. Reg. No. E 1047/1, Beach 
near Chattam Jetty, Port Blair, S. Andaman, K. V. Surya Rao, 26. ii. 
1974; 4 exs., Z. S. I. Reg. No. E 1097/1, Ross Island, S. Andaman, 
s. W. Kemp,?; 10 exs., Z. S. I. Reg. N. E 1105/1, Chiriatapu, Port 
Blair, S. Andaman, A. K. lJtJ andal, 16. vii. 1972. 

Description: Body light brown, creamy, 35-100 mm long, body wall 
thin, soft with annular markings, tentacles 18, peltato-digitate ; cuvierian 
tubules present. 

Spicules-six spoked wh~els and prominent sigmoid bodies. 
Distribution: Andaman and Bay of Bengal. 
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List of Holothurians hitherto known from the 

Andaman & Nicobar Islands. 

Class-HOLOTHUROIDEA 

Order-ASPIDOCHIROTIDA 

Family-HoLOTHURIlDAB 

Genus Actinopyga Bronn 

Actinopyga echinites (Jaeger) 
..4. lecanora (Jaeger) 
A. mauritiana (Quoy & Gaimard) 
A. miliari8 (Quoy & Gaimard) 

Genus Bohadschia Jaeger 

Bohadschia marmorata Jaeger 

Genus Holothoria Linn. 

Holothuria (Acanthotrapeza) pyxis Selenka 
H. (Oystipus) inhabilis Selenka 
1J. (Oystipus) rigida Selenka 
H. (Halodeima) atra Jaeger 
H. (Halodeima) edulis Lesson 
H. (Lessonothuria) pardalis Selenka 
H. (M ertensiothuriri) exilis Koehler & Vaney 
H. (Mertensiothuria) leuco8pilota (Brandt) 
H. ( M etriatyla) scabra Jaeger 
H. (Platyperona) difficilis Semper 
H. (Selenkotkuria) erinaceU8 Semper 
H. (Selenkotkuria) glaberrima Selenka 
H. (Semperotkuria) cinerascens Brandt 
H. (Stauropora) prompta Koehler & Yaney 
H. (Thymiosycia) arenicola Semper 
H. (Thymiosycia) hilIa Lesson 
H. (Thymiosycia) impatiens Forskal 
H. (Thymiosycia) impatien8 var. bicolor Clark 
H. (Thymiosycia) remollescens Lampert 

Genus Labidodemas Selenka 

Labidodemas rugosa (Ludwig) 
L. semperianu'ln Selenka 



520 Records of the Zoological Surve'll oJ.l nd.a 

Family-STICHOPODlDAE 

Genus Stich opus Brandt 

StichopU8 chloronotu8 Brandt 
S. horrens Selenka 
S. variegatus Semper 

Family-SYNALLACTIDAE 

Genus Synallactes Ludwig 

Synallactes rigidus Koehler & Vaney 
s. woodmasoni (Walsh) 

Genus Bathyplotes Ostergren 

Bathyplotes cinctus' Koehler & Vaney 

B. crenulatus Koehler & Vaney 
B. profundus Koehler & Vaney 

Genus Pelopatides Theel 

Pelopatides dissidens Koehler & Vaney 

Pelopatides gelatino8us (Walsh) 
p. modestus Koehler & Vaney 
p. mollis Koehler &.. Vaney 
p. ova lis (Walsh) 
p. verrUC08US Koehler & Vaney 

Genus Allopatides Koehler & Vaney 

Allopatides dendroides Koehler & Vaney 

Genus Benthothuria Remy Perrier 

Benthothuria c1'istatus Koehler & Vaney 

Order DENDROCHIROTIDA 

Family CUCUMARIIDAE 

Genus Trachythyone Studer 

Trachythyone alcocki (Koehler & Vaney) 

Genus Leptopeotacta H. L. Clark 
/ 

Leptopentacta bacUlifcrmis (Koehler & Vaney) 

Genus Cladolabes Brandt 

Oladolabes acicula (Semper) 

Genus Ypsilothuria Perrier 

Ypsilothuria bitentaculata (Ludwig) 
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Order APODIDA 

Family SYNAPTIDAl! 

Genus SYDapta Eschscholtz 

Synapta macuZata (Chamisso & Eysenhardt) 

Genus Synaptula Orsted 

Synaptula rect,a Semper 
S. striata (Sluiter) 

Genus Protankyra Ostergren 

Protankyra errata Koehler & Vane~ 
p. innominata Ludwig 

Genus Opbeodesoma Fisher 

Opheode8oma grisea (Semper) 

Family CHIRIDOTIDAB 

Genus Polycbeira H. L. Clark 

Polycheira rufescens (Brandt) 

Order MOLPADIDA 

Family MOLPADlDAE 

Genus Molpadia Cuvier 

.ld olpadia andamanense Walsh 
M. brevicaudatum Koehler & Yaney 
M. elongatum Koehler & Vaney 
M. musculus Risso 
.ill, musculus var. acutum Koehler & Vaney 
M. musculu.s var. undulatum Koehler & Vaney 

Genus Acaudina H. L. Clark 

Acaudina molpadioides (Semper) 

Genus Paracaudina Heding 

Paracaudina australis (Semper) 

Order ELASIPODIDA 

Family DEIMATIDAE 

Genus Apodogaster Walsh 

A podogaster alcocki Walsh 

521 
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Genus Deima Theel 

Deima validum Theel 

Genus Orpbnurgus Theel 

Orphnurgus glober Walsh 

Family PELAGOTHURI1DAE 

Genus Euriplastes Koehler & Vaney 
Euriplastes obscura Koehler & Vaney 

Family PSYCHROPOTIDAE 

Genus Benthodytes Theel 

Benthodytes typ~a Theel 
B. sanguinolenta Theel 

Genus Filithuria Koehler & Vaney 
Filithuria elegans Koehler & Vaney 

List of species utilised in the Trepang or Beebe-de-mer industry 

The following is a list of holothurian species found in Andaman & 
Nicobar Islands utilised for Beche .. de-mer industry, but utility of other 
species for the same purpose needs investigation. 

Actinopyga mauritiana (Quoy & Gaimard) 
A. echinites (Jaeger) 
Bohadschia marmorata Jaeger 
H olothuria (H a lodeima) atra Jaeger 
H. (H.) edulis Lesson 
H. (Thymiosycia) impatiens Forskal 
H. (T.) hilla Lesson 
H. (Lessonothuria) pardalis Selenka 
H. (Metriatyla) 8cabra Jaeger 
StichopU8 chloronotus Brandt 
S. variegatus Semper 

SUMMARY 

The paper deals with 19 species of holothurians from the Andaman 
and Nicobar Islands. Five form new' locality records and 11 are 
economically important. An upto date list of species of the area has 
also been furnished. 
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OSTEOLOGY OF THE INDIAN MOUNTAIN LIZARD 

JAPALURA VARIEGATA GRAY (REPTILIA: AGAMIDAE) 

By 

R. C. SHARMA * 
Zoological Survey of India, Oalcutta 

(With 9 Text-figures) 

INTRODUCTION 

J apalura variegata Gray is a terrestrial lizard found in Eastern 
Himalayas up to an altitude of 3000 metres. The range of distri­
bution of this species includes Sikkim, Darjeeling and Jalpaiguri 
district of North Bengal. The specimens used in the present work 
were from Darjeeling. 

Beddard (1905) worked out the cranial osteology of Uromastix 
and Ohalmyaosaurus kingi. Boulengar (1890) described the skull of 
Oalotes jubatus. Broom (1922) studied the osteology of Agama kispida. 
De Beer (1937) described the osteology of the skull of Draco, Aswlo. 
bates and Tiliqua. EI-Toubi (1945) 1947) has given the accounts of; 
the osteology of Uromastix aegyptia and Agama stellio. Iyer (1943) 
described the ostiology of Oalotes 'lJe~sicolor. ,Prasad (1955) has given 
the account of the osteology of Draco dussumieri. Siebenrock (1895) 
presented an elaborate work on the osteology of Agamids. Tilak 
(1964) described the osteology of Uromastixharawicki. 

KBY TO LETTERINGS OP TEXT-FIGURES 

AFBOC-articular facet for basioccipital; AFEXO-articular facet 
for exoccipital; AFO-articular facet for quadrate; AN-angular; 
API-acetabular part of ilium; APIS-acetabular part of "ischium; 
APP-acetabular part of pubis; ARI-articular facet of ilium; AROP­
articular process for odontoi4 process ; ART-articular; AT-atlas ; 
AX-axis ; BF-basipital fossa; BP-basisphenoid ; CART-Cartilage 
between quadrate and: para occipital process; CB-chevron bone; 
CBOC-part of occipital condyle formed by basioccipital; CC-conctl­
vity; CD-Coracoid; CDF-coracoid foramen; CEXO-part of occi­
pital condyle formed by exoccipital; CFI-condyle for fibula; C]­
cartilaginous joint; CL-clavicle; CO-Coronoid; CP-clawed distal 
phalanges ; CRI-lst cervical rib; CR2-2nd cervical rib ; CT -Cent-
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Paota Lines, 'B' Boaa, Bra stree', Jodhtpur (Rajasthan). 
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rale ; CTI-condyl for tibia; D-Dentary; DCI-1st distal carpal; 
DCS-5th distal carpal; DR-deltoid ridge; DT-distal tarsal; EAP­
extra acetabular portion of ilium; ECD-epicoracoid; ECTPT-ectop­
terygoid ; EPB-epipubis ; EPS -episternum; EPT-epipterygoid; 
ESTS-extra stapes ; EXO-exoccipital aD:d opisthotic, EXOPR-paroc­
cipital process; F-foramen; FC-fibrous covering between supra­
occipital and parietal; FCS-foramen between Coracoid and scapula; 
FE-femur; FI-fibula; FIB-Fibulare; FM-foramen magnum; 
FMCK-fossa meckelii; FOR-foramen rotundus; FOV-Part of 
foramen ovalis; FR-frontal; FV-foramen for vagus; OF-Glenoid 
fossa; H-head; HP-hypocentrum; HU-humerus; HYPI-lst 
hypophysis; HYP2-2nd hypophysis; HYP3-3rd hypophysis; HYPS 1-
HYPS 2, HYPS 3-the anterior, the medial and the posterior parts of 
hypoischium ; IM-intermedium ; IOS-cartilagenous interorbital 
septum; IP-interparietal; IPT-interpterygoid space; ISS-ischeal 
symphysis; ITF- infratemporal fossa; ITR-internal trochanter; J­
jugal; LAC-lachrymal; LO-ligament; MC-metacarpal ; MC I-1st 
metacarpal; MC 5-5th metacarpal; MCK-meckel's cartilage; MIP 
---metaischial process; MPIS-medial arm of ischium; MPP-medial 
arm of pubis; MPR-medial process; MT I-1st metatarsal; MT 5-5th 
metatarsal; MX-maxUla; N-Nasal ; NC-Neural canal; NCA-nasal 
capsule; NP-neurapophysis; NS-neural spine; OF-obturatar fora­
men; OP-odontoid process; OPR-olecranon process; ORSPH­
orbitosphenoid; P-parietal ; PAL-palatine, P AP-preacetabular process 
of ilium; PBSPH-" pterygoid process of basisphenoid; PEC. AR­
pectoral arch; PEP-pterygoectopterygoid projection; PAF-palatine 
foramen; PF-parietal foramen; PFR-prefrontal; PL-phalanges; 
PL l-lst phalanx; PL2-2nd phalanx; PM-process messetericus; 
PMX-premexille; POR-post orbital; PPR-prepublic process; 
PPT-palatine process of pterygoid; PRO-prootic; PS-pisiform; 
PSPM-parasphenoid; PT-pterygoid; PTF-posttemporal fossa ; 
PTL-ptellae at the knee joint; PUS--pubic symphysis; PVO­
prevomer; PZS-prezygapophysis; PZT--postzygopophysis; QD­
quadrate; QPT-quadrate process of pterygoid, R-radius ; RC-radial 
condyle; RD-radiale; S-sternum; S(::-sterno-costal elenlent; 
SCDF-supracoracoid foramen; SMX-septomaxillary; SN-suran­
gular; SOC-supraoccipital; SP-scapula; SQ-Squa mosal; SR­
sternal portion of rib; SS-suprascapula; ST-supratemporal ; STF­
supratemporal fossa; STP-supratemporal process of parietal; STS­
stapes; T-teeth; TI-tibia; TIB-tib"~ale; TP-transverse process; 
TYP-tympanic process; U-ulna; UC-ulnar condyl; UN-ulnare; 
VP-ventral process; VR-vertebral rib~ 
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MATERIAL AND METHOD 

The skeletal material used for this study was obtained by macera­
tion of alcohol preserved specimens from Darjeeling. 

THE OSTEOLOGY 

(A) The Skull 

(Text-figs. 1 & 2) 

(1) General 

On measuring the 15 skulls the observed ranges are as follows : 
Length (occipital condy} to tip of snout) 2.3-2.4 em., width (behind 
the orbits) 1.55-1.65 cm., and height (between the lower jaw and 
parietals) 1.6 cnl. 

The skull is well ossified, and the fore skull is with a conca­
vity; its anterior extremity is pointed, thus forming an aeute snout. 
Orbits are surrounded by strongly ossified bones; distal surface 
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Text-fig. 1. A. Dorsal view of skull. 
B. Ventral view of skull. 
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is flattened; all sutures are obliterated due to ossification and over­
laping of bones; dorsal and lateral planes of the skull meet at a 
right angle and along that edge there is a prominent antero-posterior 
ridge; mid-dorsal aspect, through parietals is a flat plane having 
steep slope towards occipital region and a gradual slope ending at 
the extreme tip of premaxilla. 

(2) Occipital complex (Text-fig. 2 A) 

Four elements, namely, a supraoccipital (Text ... :fig. 3 A), basiocci.pital 
(Text-fig. 3 E) and two exoccipitals (Text-fig. 3 G) form this region of 
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the skull. The foramen magnum has a ridged border and exoccipitals 
form its superior, lateral and inferior nlargins. The base and the 
roof of the occipital condyl is formed by basioccipital and supra­
occipital. Supraoccipital is a cross-shaped bone with three prominent 
dorsal ridges. The occipital crest forms the mid-longitudinal ridge 
as well as two prominent lateral ridges which from the continuity 
with the ridges on the anterior margin of exoccipitals. A minute 
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Text-fig, 2. A. The occipital region of skull 

B. Lateral view of skull. 

bony structure extends from the anterior cephalic margin of supra­
occipital, providing a loose connection between the supraoccipital and 
parietal. Such a loose attachment provides a flexible and lever-Hke 
mechanism between supraoccipital and the parietal and also renders 



SHARMA: Osteology of the Indian mountain lizard 529 

slight movement in the fronto-parietal portion over the occipito­
sphenoidal region of the cranium. 

The much extended lateral part of exocciqJital has been formed by 
its fusion with the opisthotic. The fan-shaped posterior part of 
exoccipital forms the lateral boundary of foramen-magnum and bears 
three minute formina, which aids in orientating the po~~tions of the 
fused elements. The much extended outermost process (parotic 

P"OCe8sus) articulates independently with squamosal and quadrate. The 
small ridged basioccipital takes a major part in the formation of 
occipital condyl. A prominent tubercle on each of its lateral aspect 
demarcates it from the exoccipital. The posterior aspect of these 
tubercles is slightly convex and provides a flexible attachment to the 
articular process of the atlas. Anteriorly, the basioccipital articulates 
with the much serrated posterior margin of basisphenoid, while 
posteriorly it bears a curved ridge forming the basal margin of 
occip'ital-condyle and articulating with the odontoid-process of the axis. 

(3) The frontoparietal complex (Text-fig. lA) 

This includes the anterior and middorsal regions forming the muzzle 
and the roof of the skull. It consists of four unpaired (frontal, parietal, 

basisphenoid and parasphenoid) and two paired (prefrontal and postorbito­

frontal) elements. The parasphenoid is practically fused with basisphe­

noid. 

Frontal (Text-fig. 4A): It is an elongated, crested, roughly 
pyramidal or inverted, T-shaped median bone, whose combined lateral 
borders, along withprefrontal,form the upper dorsal margin of the orbits. 
Its posterior aspect which bears a notch is a bow-shaped, elevated 
structure at the middle and fits into a semicircular depression on the 
anterior border of parietal. The articulation of frontal with parietal is 
sutural and the notch, in collaboration with a small pit on the anterior 
margin of parietal forms a foramen, the frontoparietal foramen. Its 
lateral process on each side articulates with postorbitofrontal (post frontal) 

by a distinct suture. On the anterior margin it articulates with nasals, 
premaxilla and prefrontals by a much serrated, acute' margin formed 
by the sharp pointed invaginations of bony elements. Overlapping 
of bones is extreme on .the anterior margin, and dorsally it bears two 
strong lateral L-shaped ridges originating from the anterior margin and 
continuing upto the end of the posterolateral aspects. 

Prefrontals (Text-fig. 4 J): These are small roughly triangular bones 
situated on the anterolateral aspects of skull, bordering the inner ante­
rior portion of the orbits. The antero-Iateral apex and more than half 
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of the antero-median border of prefrontals closely touch the dorsal aspect 
of the maxillae. In the -anteromedian region of the skull their dorsal 
fan-shaped aspects overlap the posterolateral margin of nasaZ and 
anterolateral margin of frontal. The posterolateral part of each prefrontaZ 
articulate with lachrymal and jugal~ while its median posterior border 
overlaps the palatine, 
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Text-fig. 3. A. Supraoccipital; B. Basisphenoid and Parasphenoid ; 
C. Prootic; D. Squamosal; E. Basioccipital; 
F. Pterygoid; G. Exoccipital; H. Quadrate; 
J. Epipterygoid; K. Ectopterygoid; L. Palatine. 

Postorbitofrontals (Postfrontal or Postorbital, Text-fig. 4 K) : They 
are paired and each has been formed by the fusion of two elements, i. e. 
postfrontal and postorbital, and has sutural unions with/rontal, parietal, 
jugal and squamosal. Its anterolateral aspect forms the posterolateral 
border of the orbit and its posterior aspect makes the anterolateral 
border of the supratemporal fossa. The posterolateral dagger-shaped 
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edge articulates suturally with the dorsolateral margin of jugal and, in 
coordination with squamosal, completes the posterolateral boundary of 
the 8Upratemporal cavity. Its vertically directed, clubshaped process 
makes almost a right angle in forming a common sutural articulatioI\ 
with the narrow lateral aspects of frontal and parietal. 

Parietal (Text-fig. 4B): It is a single, median, butterfly-shaped inves­
ting bone. It possesses a much elongated, sharp, posterolateral process 
on each side, which articulate with the supratemporal, squamosal and th~ 
pa1'aoccipitaZ process of exoooipital, forming the posterior boundary of 
the supratemporal fossa and the anterior boundary of the posttemporal 

\ 

fossa. From either side of it a process runs downwards to meet the 
epipterygoid. In the front it articulates with the frontal and Qn the 
side with the postorbitofrontals, forming the ante rome dian boundary of 
the 8upratemporal vacuity. A minute foramen is present in the middle 
of the transverse frontoparietal suture or coronal suture. On the 
middle of the posterior margin, it bears a small subtriangular notch, to 
which fits a small bone from the anterior cephalic margin of the 
supraoccipital. Such an attachment with the supraoccipital provides a 
flexible articulation to the parietal and occipital complexes. 

Basisphenoid (Text-fig. 3B); It is a W -shaped replacing bone resting 
just in the mid-ventral aspect of the cranium, thus forming the lower 
surface of the frontoparietal complex. Anteriorly, it bears a median 
prolonged spinose bony structure, the paraspkenoid process of basisphenoid 

or basisphenoidal rostrum, which posteriorly forms a sutural articu1ation 
with basioccipital. Its two lateral processes, known as basipterygoids 

form a loose and cartilaginous articulation with the anterior margin of 
the pterygoid process. 

Parasphenoid: It is perfectly ossified, anteriorly pointed, rod-shaped 
bone, emerging from the an~erior margin of basisphenoid, close to the 
parasphenoid process. 

(4) The olfactory complex (Text-fig. 1 A, B) 

This complex forms the facial portion of skull and consists of nasals, 
septomaxillaries, prevomer and the vomeronasal organ (Jacobson's organ). 

Prevomer (Text-fig. 4 D): It is a single toothless, dermal, thin, leaf­
like bone with a smooth surface articulating anteriorly with p~emaxilla 
and at the latero-posterior margin with palatines. Its posterior margin is 
much serrated and the articulation with palatines is sutural. 

Vomeronasal organ (Jacobson's organ) : It is a distinct clubshaped and 
pocket like structure, situated between prevomer and premaxilla. It is a 
sense organ and has developed as an outgrowth of the nasal cavity. 

86 
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Nasals (Text-fig. 4 E): They are paired and triangular and are 
dorsally completely separated by the long processus nasalis of the 
premaxilla. Posteriorly they about on the wide frontal. Ventrally they 
touch each other in 'the mid-posterior region. 

SeptomaxiZlary: These are minut~, projecting bones lying on each 
side, slightly above the prevomer. They bound the hinder upper 
corners of nostrils and articulate with the anterolateral aspect of nasals. 

(5) The palatal complex (Text-fig. IB) 

The bones of this region exhibit great structural modifications and 
they comprise the paired pterygoids, palatines and transpalatines (ecto­
pterygoids or transversum). The pterygoids and prevomer are separa­
ted by palatines. 

Pterygoids (Text-fig. 3 F): On either side each teethless pt~rygoid is 
an elongated, triradiate, dermal bone which forms an oblique suturalarti­
culation with palatine anteriorly while its lateral aspect forms a sutural 
contact with ectopterygotd. Posterolaterally, its long quadrate process 
articulates with the inner aspect of the' upper end of quadrate. Medially 
it touches the pterygoid process of basisphenoid by means of a ligame~t. 
Its anterior arm is like' a thin blade with sharp, oblique, anterolateral 
margins while the mediodorsal aspect bears an elevated ridge. An 
osseous thickening on its midlongitudinal portion sends two processes 
of which the smaller one articulate with ectopterygoid, while the other 
which is quite long, diverges posterolaterally so as to reach the quadrate. 
Its lateral process is a flat, roughly triangular structure, known as ptery­
gotranspalatine process, and articulates with the notch-like inner aspect 
of the ectopterygoid. On the dorsal aspect of the pterygo-quadrate 
process, slightly posterior to its junction with pterygo-ectopterygoldal 
process (just lateral to the articular facet of basisphenoid) lies a cav~ty 

for the articulation of epipterygoid. 

Ectopterygoids (Transpalatine or Transversun Text-fig, 3 K) : They are 
paired, dumble-shaped, lateroventral in position and articulating firmly 
with maxilla and jugal on the outer and pterygoid (through pterygo .. 
ectopterygoidal process) on the inner aspects. 

Palatines (Text-fig. 3 L): They are somewhat flat and roughly 
triradiate, ridged structures forming the anteriormost part of the palatal 
complex along with prevomers. The anteromedial border of each 
palatine articulates with dorsolateral margin of prevomer. Their poste­
rior blade-like arm is connected by a broad oblique suture with the 
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pterygoid. Their serrated anterolateral border ~akes a sutural articula­
tion with maxilla through the maxillo palatine process, while dorsally 
they are in contact with the prefrontals. 

(6) The orbital camplex (Text-fig. 2 B) 

The bones of the circumorbital series exhibit great modifications 
and form a capsule-like structure to provide a suitable socket for the 
eye ball. The supraorbital arch is formed by frontal and prefrontal. 
The anterior margin is shared by pre-frontal and lachrymal. Postorbito­
frontal forms the posterior boundary of the orbit and the .icchitecture 
of its flooring is shared by the posterior projections of lachrymal, jugal, 
transpalatine, pterygoid and palatine. 

Lackt·ymals (Text-figs. 2 B, 4 C): Consists of a pair of bones. Each 
one is a small, roughly triangular bone, which antero-ventrally articulates 
with maxilla, dorsally with prefrontal by means of sutures, posteriorly, 
through a narrow projection, with the elongated anterior projection 
of jugal, thus completing the interorbital arch. Each labra bears an 
orifice at the anterolateral corner of the orbit for the passage of the 
lachrymal canal. 

JugaZ (Text-figs. 2 B, 4 F): They 'are paired roughly dagger-shaped 
bones suturally articulating with squamasal, postorbitofrontal, ectop­
terygoid, pref~~ntal, lachrymal, maxilla and palatine. The posterodorsal 
portion of jugal is a flat serrated structure bearing a ridge on its dorsal 
expanded margin which articulate posteriorly with squamosal and dorsally 
with postorbitofrontal. The posterodorsal suture formed by the upion 
of postorbitofrontal and jugal, is bow-shaped. The anterolateral arm of 
postorbitofrontal sends a lateral arm over jugal in the mid posterior 
part of the orbit. The projected extreme posterior end of jugal articu­
lates obliquely with the anterior facet of squamosal, thus forming the 
dorsal boundary of the infratemporal fossa. The anterior- portion of 
jugal is a narrow projection which with its entire ventral margin articula­
tes firmly with the maxilla. The extreme anterior tip of this projection 
just touches lachrymal, prefrontal and palatine. At its inner median 
aspect, almost at the middle of infraorbital arch, it articulates with 
ectopterygoid. 

(7) The auaitory comple:t 

The auditory complex is composed of tympanum, protic and opistho" 
tic, form41g an auditory capsule on either side of the occipital region. 



534 Records of the Zoological Survey of 1 nd~a 

Proo6c: It is a somewhat cross-shaped bone forming the anterior 
part of the auditory capsule. On its posterior margin lies the exoccipi­
tal, while on the latero-ventral aspect the basis-phenoid. Postero­
dorsally, it articulates with the exoccipital, supraoccipital, parietal and 
epipterygoid. 
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Text-fig. 4. A. Frontal; B. Parietal; C. Lachrymal; 
D. Prevo mer ; E. Nasal; F. Jugal; G. l\Iaxilla; 

H. Premaxilla and Nasal; J. Prefrontal; 

K. Postorbitofrontal. 
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Opisthotic: The opisthotic does not carry a separate identity and 
is represented only by a postero-lateral thickening on the preoccipital 
process of exoccipital. It forms a well marked exterior prolongation 
(parotic process) along with prootic and eXQccipital. The columella 
auris is composed of two things a slender rod-like stapes and a cartila-
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ginons tubercle, the extrastapes. The £lac and dis-like proximal invagi­
nation of the stapes remains in close contact with "the membranous lid 
of fenestra ovalis. The distal end of stapes extends up to the capitula 
of quadrate. The extrastapes is also an important replacing bone of 
the auditory capsule, attached on one side with stapes and on the 
other with tympanic membrane. The tympanum is not exposed. 

(8) The maxillary complex (Text-fig. 2 B) 

A single premaxilla and a paired maxilla share in the formation 
of this complex. 

Premaxilla (Text-fig. 4 H): It is a median peg-like bone with a 
broad dentate anterior part which forms the tip of snout, and a posterior 
thin and much elongated nasal process. The nasal process articulates 
with the anteromedian margins of nasals. The anterolateral border 
of premaxilla articulates with maxilla by a suture and with prevomer 
on the posteroventral aspect. The anterior broad margin possesses 
four sharp pointed acrodont teeth. 

Maxilla (Text-figs. 2 B, 4 G): It is a paired bone articulating with 
premaxilla, jugal, nasal, prefrontal, prevomer, lachrymal, palatine, septo­
maxilla and epipterygoid. It provides a definite symmetry to the 
sides of skull and keeps a close association with palatal and olfactory 
complexes. Epiterygoid serves as a bridge between maxilla and these 
complexes. It' is an elongated ridged b~ne marked with coossified 
osteoderms and the labial foramina. Its anteriormost portion which 
articulates with premaxilla bears two distinct teeth (an insisor and 
canine). Most of its posterior portion is provided with 15 or 16 
molars. Dorsally it articulates suturally with nasal. 

(9) The sU8pensorial complex (Text-fig. 2 B) 

The elements of this complex form a flexible attachment of the 
cranium with the lower jaw through quadrate. The bones which 
participate in the architecture of suspensorium are epipterygoid, squa­
mosal, quadrate and supratemporal. 

Quadrate (Text-fig. 3 H): It serves as a hanger in providing a suspen­
ded articulation to mandibles and a streptostylic movement to the bones 
of head. It is a small bone with an outer concave and an inner 
convex margin. It articulates with squamosal, supratemporal and 
collumella auris by means of its somewhat flat and broad dors~l 

aspect. The ventral aspect, which is comparatively narrow and less 
flat, forms a ligamentous articulation with the articular portion of 
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the lower jaw. The articulation of quadrate with pterygoid has 
alrea4v been discussed under the palatal complex. 

Squamosal (Text-fig. 3 D); It is a small, smooth and paired bone, 
forming an arch-like postero-Iateral boundary of skulL thus enclo­
sing the supratemporal fossa on the dorsal aspect. The anterior­
most facet of the anteriorly elongated and somewhat bow-shaped 
portion of squamosal articulates with jugal below while postorbito­
frontal above. The end of its much smaller posterior part articulates 
with quadrate below and supratemporal and parietal above. 

Supratemporal (Text-fig. lA): It is a small and splint-like paired 
bone almost fused to the extreme postero-Iateral tip of the elorigated 
lateral process of parietal, wedged between squamosal externally and 
ophisthotic medially. It articulates with quadrate by its postero­
ventral aspect. 

Epipterygoid (Text-fig. 3 J): It is a rod-shaped paired bony structure •. 
Each epipterygoid is situated adjacent to the auditory capsule, like. 
dorsoventral pillars. It emerges from a notch on the dorsal surface of 
pterygoid, and ascends dorsally to form a ligamentous connection with 
a small process formed by supraoccipital. 

(10) The mandibular complex (Text-fig. 5A & B) 

Each ramus is an elongated and slightly curved structure formed 
basically by the combination of seven elements viz. prearticular, angular, 
articular surangular, opercular or spleniod, coronoid and dentary. The 
intermandibular articulation is ligamentous. 

Prearticular and Articular (Figs. 5 A & B) 

These two elements have fused iD.to a single roughly triangular bone, 
which has been formed as a result of endochondral ossification. Its 
posteriorly tapering post-articular process articulates with quadrate 
and the dorsal aspect carries a rough flat area known as "fovea arti­
cularis". On the outer side of mandible, its anterodorsal aspect forms 
an oblique sutural union with surangular. In the same plane its anterior 
and anteroventral aspects articulate suturally with the angular. On the 
inner aspects its slightly curved and rod-shaped portion extends anteri­
orly to form the basal margin of the "Meckclian fossa" and ultimately 
forms sutural articulations, antero-dorsally with coronoid and antero~ 
ventrally with angular and splenial. 

Angular (Text-fig. 5 A & B): It is an elongated, curved and distinct 
bone whose butt-shaped broad posterior part forms sutural atticQlatio~s 
with the surangular dorsally and with the articular posteriorly and 
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ventrally. Its narrow and blade-like anterior portion recurves on the 
inner aspect of the mandibular ramus where it suturally articulates with 
the splenial dor~ally and the dentary ventrally. Its anteriormost pointed 
end rests on dentary and extends little bit into the cavity for "Meckel's 
cartilage". 

Surangular (Text-figs. 5 A & B): It is a distinct bone whose 
trledian, oblique antero-dorsal and much serrated anterior margins articu­
late suturally with dentary. Most of its ventral bladelike margin, on one 
side articulates suturally with angular and on the other with the antero­
dorsal portion of articular. The posterior ridged margin forms a tight 
articulation with the "fovea articular is" portion of articular. On the 
outer side of ramus, its uppermost anterodorsal margin articulates with 
coronoid by means of a curved suture originating at its anterodorsal 
outer aspect and passing on the inner aspect of the mandibular ramus. 
The inner surface is provided with an elongated "and roughly oval 
depression (fossa Meckellii). 

Splenial (Opercular, Text-figs. 5 A & B): It is an elongated, median 
and triangular bone, articulating suturally antero-dorsally and anteriorly 
with dentary, postero-dorsally with coronoid, posteriorly with 
articular and ventrally with angular. Its anterior end possesses ,a 
slight concavity, bifurcating the tip into two parts. The lower part of 
its anterior end forms the extreme posterior boundary of the cavity 
for Meckel's cartilage. The suture between it and the coronoid is 
much serrated. 

Ooronoid (Complementary, Text-figs. 5 & B): It is a roughly 
X-shaped bone having a straight median crest and two arms, visible on 
the inner aspect of ramus. Its anterior, quite broad bladelike arm 
articulates with splenial by a much serrated oblique suture. The 
posterior, slightly curved and narrow arm articulates postero-ventrally 
with surangular. The extreme dorsal apex of coronoid is known as 
"processus massetericus" and makes the extreme upper end of the 
median ridge of coronoid, which descents gradually and ultimat~ly 
forms a sutural connection with unde~lying articular. 

Dentary (Text-fig. 5 B): The dentary is a major and most important 
tooth-bearing element of the lower jaw and constitutes more than half 
of the mandibular ramus. On the outer side, its posterior margin 
articulates with surangular and with the median upper aspect of angular. 
The articulation with angular is continuous on the inner side of the 
ramus. The postero-dorsal outer margin articulates with coronoid. 
On the inner aspect of ramus, it articulates with coronoid and splenial. 
A distinct cleft, the crista-dentalis, is present on its dorsal aspect. 
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The crest possesses a row of regularly arranged 19 teeth, of which the 
posterior 16 are molars and the rest are pointed and slightly recurved 
canines. All the teeth are sheathed firmly above minute concave 
depressions. Just below the Crista-dentalis lies a narrow canal for the 
Meckel's cartilage. 
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In lizards, the articulation of mandibles with skull and the inter­
mandibular articulation has considerable taxonomic significance. The 
comparison of these structures with that of fossil forms might serve as 
an important tool in tracing the exact ancestry of modern lizards. The 
intramandibular region is a structure of importance in repti~ian taxo­
nomy and the further studies on it might also help in establishing, the 
proper place of lizards among reptiles. 

(11) The Hyoid apparatus (Text-fig. 5 C) 

All the three visceral cornua or arches of the hyoid apparatus are well 
developed and emerge on each side from corpus hyoideum extending 
backward and upward in the region of neck. The corpus hyoideum, 
which represents the main body of the hyoid apparatus, is cartilaginous 
medially and bony on the margins. The anterior portion of corpus 
hyoideum becomes narrow and gradually extends anteriorly into a 
slender tapering medial process, known as processus lingualis or 
processus entoglossus. The anteriormost cornua or the hyoid cornua, 
which emerges on either side of corpus hyoideum is formed by the 
union of two parts. The proximal part of the hyoid cornua is a short 
bony element having a cartilaginous connection with the long slender 
distal portion. The first branchial cornua is also composed of two parts, 
a much elongated proximal bony ceratobranchial and a minute distal 
cartilaginous epibranchial. From the posterior aspect of corpus hyoid­
eum on either side emerges two parallel long whip-like bony extensions 
representing the second branchial cornua of the hyoid apparatus. 

(B) The Vertebral compleX! 

(Text-fig. 6) 

The vertebral column is made up of 57 procoelous vertebrae 
(7 cervical, 18 thoracic, 1 lumber, 2 sacral and 29 caudal). The posterior 
4 cervicals and the anterior 17 thoracics bear ribs. The 6 posterior 
thoracic, the lumber and both the sacral vertebrae possess enlarged 
transverse processes. In the posterior thoracic vertebrae the transverse 
processes are much enlarged and look like fused ribs. Out of the 29 
caudal vertebrae, the 8 anterior ones possess transverse processes and 
neural spines, while the remaining 16 are devoid of such structures. 

The Oervical vertebrae (Text-fig. 6 G): The first 3 cervival vertebrae, 
viz. the atlas, the axis and the third one are devoid of ribs; the 
remaining 4 possess free ribs. 

37 
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The atlas (Text-figs. 6A, B, C & D): It is devoid of neural spine and 
transverse processes. Its dorsal surface bears a flat neural arch formed 
by the union of the lateral neurapophysis. Basally both the neurapo­
physes have a bony connection with the hypapophysis. The dorsa-
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Text-fig. 6. A. Dorsar:'view of:atlas vertebra-· 
~ A' 

B. Ventral view of atlas vertebra ; 
C. Anterior view of atlas vertebra; 

D. Posterior view of atlas vertebra; 
E. Lateral view of axis vertebra . , 
F. Dorsal view of scral vertebrae . , 
G. 1\iode of articulation in cervical vertebrae· , 
H, and J. Lateral aspect of caudal vertebra ; 
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posterior portion of the neurapophysis (postzygapophysis) forms a firm 
articulation with the prezygapophysis (post-zygapophysis) forms a firm 
articulation with prezygapophysis of the axis vertebra. Certain bony 
thickenings on the anterior aspect forms the articular facets for the 
exoccipital and the basioccipital. On the same aspect a median, 
ventrally projected spine-like hypocentrum is visible. The posterior 
aspect bears articular facets for the odontoid process of the axis. Each 
dorsolateral portion of the atlas is formed by the union of antero-dorsal 
and postelo-dorsal parts of the neurapophysis. 

The axis: (Text-fig. 6 E): It is devoid of transverse process and 
possesses a pointed, posteriorly directed, laminar neural crest on 
the dorsal aspect. A prominent, posteriorly curved hypapophysis 
and an antero-median somewhat conicervical vertebrae possess a 
pre- and postzygapophysis, a well developed neural spine and a 
hypapophysis on the ventral aspect except that the third one is devoid 
of ribs. 

The thoracic vertebrae: These are 18 in number, and possess 
well developed pre- and postzygapophysis, neural spines, and cup" 
shaped sockets at the base of antero-Iateral aspect of the cranium 
for providing movable articulation to ribs. 

Lumbar: A single lumbar vertebra with a strong antero-dorsaUy 
pointed pre-zygapophysis and a well developed transverse process, 
lies between the thoracic and the sacral vertebrae. It does not beat 
ribs and its postzygapophysis is fused medially with a postero-dorsally 
directed neural spine. 

Sacral (Text-fig. 6 F): Sacrals are two in number and bear laterally 
well developed and expanded transverse process. Neural spines are 
less prominent. Haemal arches are lacking and pre- and postzyga­
pophysis are well developed. The transverse process of anterior 
sacral is stronger than that of the posterior one. 

Oa.udal vertebrae (Text-fig. 6 J): The 29 caudal vertebrae are differen~ 
tiated into three types, thus: (i) The Intermediate posteacrals with 
a well developed transverse process, neural spines and devoid of 
haemal arches. (ii) The remaining anterior caudal vertebrae .with 
transverse process, neural spines and haemal arches. The haemal arches 
or chevran bones are the ventral extensions which emerge from the 
centrum (inter centrum) and form a demarcation between the caudal 
muscles. (iii) The elongated tubular posterior tail vertebrae without 
transverse processes and neural spines -but with well developed pre- and 
postzygapophysis. 
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suprascapula, coracoid, epicoracoid, clavicle and interclavicle participate 
in the formation of this girdle. The Supra-scapula and epicoracoid 
are cartilaginous structures while the other four are bony. 

The Olavicles (Text-fig. 7) are curved bones on the ventral side, 
articulating medially with the anterolateral aspect of interclavicle. Dorso .. 
medially clavicles rest just above the epicoracoids and extend laterally 
to touch at the middle of anterior margins of scapula. The Interclavicle 
(Text-fig. 7) is a roughly T-shaped median ventral bone lying beneath the 
sternum. The 8upra8capula (Text-fig. 8 C) It is a thin cartilaginous 
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Text-fig. 8. A. Humerus, radios, ulna and bones of manus; 
B. Humerus and pectoral a.rch ; 
C. the Ventral view of the pectoral arch. 

bone attached to the dorso-Iateral edge of scapula. The Scapula 
(Text-fig. 8 C) forms a dorso-Iateral bony extension of pectoral girdle, 
and forms a sutural articulation with coronoid. The Ooronoid (Text-fig. 7) 
is a large flat slightly convex structure bearing the glenoid fossa. Its 
thin sharp and curved median part articulates posteromedially with 
cartilaginous epicoracoid. A minute circular aperture, the coronoid 
fossa, lies above the glenoid fossa. 

The Forelimb8 (Text-fig. 8)! Each forelimb consists of the humerus, 
ulna, radius, carpals, metacarpals and phalanges. The Humer'lts (Text-figs. 
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8 A & B) is moderateiy eiongated bone with a shaft and broad ends. 
The proximal end articulates \\rith pectoral girdle. 1"'he deltoid ridge is 
quite prominent and bicipital fossa (depression between deltoid ridge 
and head) possesses many foramina. The bicondylar distal end arti­
cula tes with radius and ulna. 

Radius and Ulna (Text-fig. 8 A) are thin elongated bones lying 
parallel to each other. The radius is thinner than ulna and both 
articulate with each other proximally. The Ulna bears well developed 
postaxially projected olecranon process. On the distal aspect, ulna 
articulates with pissiform and the ulnare, and radius fits into a socket-like 
proximal aspect of radiale. 

The Metacarpals (Text-fig. 8 A) are five in number. The first and the 
fifth ones are the smallest in size. Third metacarpal is the longest, 
while the second and the fourth are of equal size. The phalangial 
formula is 2, 3, 4, 5, 3. Each distal phalanx of all the five digits ~s 
strongly clawed and bears a notch on the inner aspect of its terminal 
portion. The Oarpus (Text-fig. 8 A) is formed of 9 elements viz., the 
pisiform, well developed ulnare and radiale in proximal series ; a small 
centrale in the middle row and 5 carpals in the distal row. Out of 5 
distal carpals, first is very small; second and third are of moderate 
size and compressed on sides ; fourth is biggest, compressed on sides 
and fifth is slightly rounded, smaller than fourth. 

The Pelvic girdle (Text-fig. 9) 

The Pelvic girdle is composed of two triradiate elements to form a 
bilaterally symmetrical composite structure. Each triradiate half consists 
of three bones viz., pubis, ischium and ilium. All these bones of each 
innominate fuse with one another on the lateral aspect and the sutures 
between them are not distinct. 

Pubis (Text-figs. 9 B, C & D); It is an anteroventral, dorsoventrally 
compressed and somewhat triangular bone. Its anteriormost tip 
bears a minute cartilaginous structure, the epipubis. The laterally 
directed angular process (prepubic process) is well developed and tipped 
with cartilage. The posterior arm of ' pubis ends into a ridge forming 
the anterior boundary of acetabulum and merges with the depressed 
anterior end of ilium. Posteriorly pubis bears a foramen for the 
obturator nerve. 

Ischium (Text-figs. 9 C & D): Ischium is a broad and roughly fan­
shaped bone, separated from its counterpart of opposite side by hypois­
chial cartilage. The bone is ridged at the acetabular· end forming the 
anteromedial.portion of the acetabulum. 
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The Hind limbs (Text-fig. 9) 

Each hind limb is made up of femur, tibia, fibula, tarsus and pes. 

Femur (Text-fig. 9 A) : It is a strong elongated and rod-shaped bone 
with a shaft and articular extremities. The proximal end possesses a head 
which- fits into the deep acetabulunl. On the preaxial aspect near the 
head is present a process} known as trochanter~ The distal end is 
bicondylar articulating with the proximal ends of tibia and fibula. 

Tibia and. Fibula (Text-fig. 9 A): The Tibia is a strong bone lying 
pre axially while the fibula is a thin postaxial bone. Both of them rest 
side by side articulating with each other at proximal and distal aspects. 

Text-fig. 9. A. Femur,' tibial: fibula and bones of tarsus j 

B. Upper view of the pelvic girdle; 
O. -Dorsal view of the innomina\e of pel vic girdle ; 
D. Ventral view of innominate of the pelvic girdle. 

Tars'U8 (Text-fig. 9 A) :. It is made up of 6 parts namely, febulare, 
tibiale, and four nodular structures, situated on the proximal ends of 
metatarsals. Fibulare and tibiale are united by a median c~mpact suture. 
The proximal aspects of ftbulare and tibiale are provided with slight 
concavites which receive the distal ends of fibula and tibia. Tibiale is 
almost three times as large as fi.bulare and provides articulation to the 
distal end of tibia and almO$t half of the distal aspect of fibula. The 
remaining four pieces of tarsus form its distal row and articulate with 
the proximal ends of metatarsals. The 'first piece is very small and 
articulate with first metatarsal; second is slightly bigger and articulates 
with second and third metatarsals; third one IS roughly triangular 
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central piece articulating with fourth metatarsal and fourth is small 
rounded, cartilaginous structure partly fused with fifth metatarsal. 

Metatarsals (Text-fig. 9 A) : They are 5 in number, out of which third 
and fourth are of equal size; second is smaller than third; first is almost 
half of the second and fifth is the smallest, much ossified and hooked. 
The phalangeal formula is 2, 3, 4, 5, 4 (number of phalanges in first to 
fifth toe). All the digits are strongly clawed. 

SUMMARY 

1. The skull bones are well ossified. 

2. A minute bony structure extending from the anterior cephalic 
margin of supraoccipital provides a loose connection between the 
supraoccipital and parietal. 

3. The frontal articulates with nasals, premaxilla and prefrontals 
"by a much serrated acute margin formed by the sharp pointed 
bony invaginations. 

4. The median posterior border of prefrontal overlaps the palatine. 

S. The postfrontal and postorbital bones fuse together and form a 
single bony structure, i. e., PostorbitofrontaI. 

6. A minute foramen is present in the middle of the transverse 
frontoparietal suture. 

7. The Basisphenoid at its anterior aspect bears a median prolonged 
spinose bony structure, the basisphenoidal rostrum. 

S. The Parasphenoid is perfectly ossified. 

9. The Prevomer is toothless, dermal, leaf like bone. 

10. The Vomeronasal organ is a club-shaped outgrowth in the nasal 
cavity. 

11. The Nasals are completely separated by the processus nasalis' of 
premaxilla. 

12. The Pterygoids are toothless, triradiate dermal bones. 

13. The Palatines articulate with prevomer. 

14· Lachrymal bears an orifice at the anterolateral corner of the orbit 
for the passage of the lachrymal canal. 

15. The opisthotic is represented by a posterolateral thickening on 
the paraoccipital process of exoccipital. 

16. The Tympanum is not exposed. 

17. The Maxilla is provided with one inscisQr, Qne canine and 15 or 
16 molars. 
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18. The Quadrate has a ligamentous articulation with lower jaw~ 

19. The intermandibular articulation is ligamentous. 

20. The Prearticular and articular are fused and have been formed 
as a result of endochordral ossification. 

21. The Dentary possesses 3 pointed canines and 16 molars. 

22. The Hyoid and the first branchial cornua are composed of two 
parts. 

23. The vertebral column is made up of 57 procoelous vertebrae 
(7 cervical, 18 thoracic, 1 lumbar, 2 sacral and 29 caudal). 

24. There are 22 pairs of ribs out of which five are attached to the 
sternum. 

25. A separate XiphisternuOl is present and sternum bears a pair of 
fontanelles. 

26. The suprascapula and epicoracoid are cartilaginous. 

27. The bicipital fossa of deltoidridge of humerous possesses many 
formina. 

28. The metacarpals are five In number; the phalangial formula is 
2, 3, 4, 5, 3, and the Carpus is formed of 9 elements. 

29. The pubis, ischium and ilium fuse with one another on the lateral 
aspect. 

30. The tarsus is made up of 6 parts. 

31. The metatarsals are 5 in number, the third and fourth are of 
equal· size ; the phalangeal formula is 2, 3, 4, 5, 4. 
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REVIEWS 

REVIBW ON THE FAUNA OF INDIA; SPIDERS, VOL. 2 

THE FAUNA OF INDlA. SPIDERS: ARANEAE. Vol. 2, Part 1. Family 
Araneidae (== Argiopidae), Typical Orb-weavers. Part 2. Family 
Gnaphosidae.-By B. K. TIKADER. xiv + 536 pp., 504 figs., 3 col. pIs. 
1982. Calcutta (Zoological Survey of India). Price ; In India ; Rs. 200'00, 
Foreign: £. 20-00 or U. S. : $ 75'00 

This is the second volume of the Fauna of India on spiders, (for the 
first volume by the same author, published in 1980, see the Journal, 
Bombay nat. Hist. Soc., 77, p. 310, 1980), and is like the first equally 
well written and well produced, for which both the author and the 
printers deserve congratulations. 

Part 1 (pp. 1-293) deals with the orb-weavers of family Araneidae 
and includes 21 genera and 101 species. The introductory part 'contains 
an account of the orb-weaving mechanism, the general taxonomic 
characters of spiders, a list of all the spider families of the world of 
which 43 are stated to occur in India, keys to families and genera of 
Indian spiders and, finally, keys to the subfamilies and genera of the 
Indian Araneidae. This is followed by an illustrated account of the 
various genera and species. Then follows a bibliography and a short 
index. 

Part 2 (pp. 295-536) d~als with the family Gnaphosidae and follows 
the same pattern as Part 1, except that it includes a useful glossary of 
anatomical terms for spiders. The account includes 21 genera and 89 
species. Altogether, therefore~ the volume covers 42 genera and 190 
species. 

The generic and species descriptions are bri<?f but clear and succinct, 
and synonymies with references are provided in each case. 

The book forms a very welcome addition to the understanding of 
our large spider fauna and we shall look forward to many more volumes 
by the same author which will be required to cover the entire group. 
For the families covered, the present volume will remain a standard 
work of reference for many years to come, and we hope that all 
zoological libraries will acquire it. 

A small suggestion may be offered for the index. It should include 
the synonymies as well in a distinguishable type besides the valid 
species. At present the italicised type includes only those for which 
detailed descriptions are given. 

M. L. ROONWAL 

Ree. zool. Surv. India, 80 (3 & 4) 


