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NOTE ON PENIAL SETAE IN EUTYPHOEUS QUADRIPAPILLATUS 
MICHAELSEN, 1907. 

By G. E. GATES, Ewing Oollege, Allahabad. 

E. quad1·l:papillalu8 is a little known species, recorded hitherto only 
fronl Calcutta, Saraghat (Bengal), and Sirsiah (Bihar). According to 
l\fichaelsen (1909, p. 221), penial setae are lacking -no mention is made 
of setal follicles (penia.l or otherwise) in association with male terminalia .. 
Gates (1938, p. 108) not only found setal follicles a.ssociated with pro
static ducts, but in one of the three follicles examined microscopically, " a 
complete, sigmoid seta", and suggested that the presence of sigmoid 
se.tae might indicate that E. quadripapillatus is more primitive than 
any other known species (Idem, pp. 57 and 108). A recent collection 
from Gorakhpur district (U.P.) contai~ng a fairly large ~series of the 
species has now provided an opportunity to acquire further information 
with regard to the ventral setae of segment xvii. 

On the median side of each prostatic duct there is always present 
follicle tissue, which usually protrudes from the parietes only slightly 
into the coelomic cavity, but which may occasionally reach beyond 
ental end of bulbus ejaculatorius or even (in one aclitellate specimen): 
to ental end of prostatic duct. Whether this mass of follicle tissue com
prises two discrete follicles, of the a and b setae of xvii, or only a 
single follicle, and then of f1- or b, is unknown. Accordingly ~ 
follicle, in this note, as previously, refers to the whole mass of tissue
median to a prostatic duct. One hundred follicles from fifty specimens 
were examined microscopically. 

Each follicle always contains pink setal "·fragments" of various· 
shapes and sizes. Most COIDlnon is a topshape (Text .. fig. 1, a and b) 
and variations thereon. In one follicle five top-shaped fragments are· 
present a.nd in positions silnilar to those occupied by reserve setae in 
. al normal penisetal follicle. In this as well as many other specimens, 
pink spots are recognizable, even under the binocular, at ental ends of 
penisetal follicles just as bases of penisetal shafts are· sometinles recog
nizable, without dissection, at ental ends of penisetal follicles. . . 

Other fragment~ may be spheroidal (Text-fig. 1, c), ovoidal (Text
fig.] d) or rod-like and then usually curved (Text-fig. 1, e). Fragments 
often are fissured (not cracked: Text-fig. 1, j, g, and b), or knobbed, with 
irregular "excavations" (Text-fig. 1, h), or more regular light spots 
that look like vacuoles (Text~fig. 1,9). 

At ectal end of a top-shaped fragment, setal substance often becomes 
discontinuous, the shaft represented further ectally by discrete granules. 
of variable shape and size. Similar clusters of granules have been found 
alone or in association with fragments of other shapes. 

The impression one gathers in looking at a long series of follicles 
is that the process of deposition of the setal substance has gone com
p]~tely away, and that total mass of setal substance is much less than 
in normal penisetal follicles. 

[ III ] 
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TEXT-FIG. l.-Eutyphoeus quadripapillatus l\1ichaelsen, 1907. a-j. Different kinds of 
Penial setae. 

In each of three follicles only, a single nornlal seta is present. By 
normal, in this connection, is meant a seta without knobs, fissures, 
grooves, cracks, excavations and vacuoles but with a s~ooth surface 
anti regular margin. Each normal seta is light yellow, rather than 
pink, as are usually mature or functional penial setae of penisetal species. 
One shaft is truncate ectally, the tip without sculpturing. The tip of a 
second is somewhat irregular (Text-fig. 1, :j). The tip of the third is like 
that of an ordinary sigmoid seta. All three are unornamented, the shafts 
nearly straight and without nodulus. Lengths; 0'25, 0·34 and 0·49 mm. 
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Omitting further details, information now available with regard to 
ventral setae of xvii may be sUlnnlarized as follows:-Follicles Ul'e larger 
than those of sigmoid setae of other segnlents as well as of latera] ~eta,e 
-of xyii. Relationships of follicle to male genital -ternlinalia arp, same as 
those of a penisetal follicle. Arrangement of fragments within a foni~le 
may be like that of reserve setae in a penisetal follicle. Numher of 
fragments or groups of fragments may be greater than number of reserves 
usually associated with follicles of ordinary sigmoid setae but may be 
similar to numher of reserves in a penisetal follicle. Normal setae, found 
-occasionally, are usually not signloid, even thou~h ornamen tation 
usually charact.eristic of penial setae is lacking. The single signloid 
.seta that has been found (Gates, 1938, p. 108) may have been retain~d 
from a j~venile stage. 

All this would appear to indicate that E. quadripapillatus formerly 
had penial setae, even though such setae may not have been highly 
specialized as to size, sculpturing of tip or ornamentation. Penisetal 
follicles still develop and still have " formative cells" that retain some 
ability to secrete setal substance while ability to deposit that substance 
in form of a normal setal shaft has been mostly lost or inhibited. 

Further steps in the evolutionary process presumably will be com
plete loss or inhibition of ability by forillative cells to secrete, loss of 
formative cells thell1S2h-es an(l Hnal1y loss of the follicles. That, la.st 
sta.ge apparently has already been rea~hed by t\\TO species of th(l gen us, 
E. J1(Jini(l}1u-~ IVlichaelsen, 1907 and J~. quinfJuepert·itu.s Gates. 19:10. 'I'he;3e 
speci:)~ dn not appear to be closely related to ea.ch othpl', losB of penial 
sehH~ prestl1l1ubly having arisen indepenrlently. 

SUMMARY. 

E. (Juadripapillatus, in very rarely having a siglnoid ,Ventral setae in 
xvii~ now appears not to be prilnitive. On the contrary, th~ evidence 
present.ed that. the species once had batteries of penial setae appare.11t..ly 
indicates that t.he species is highly specialized with regard to onp. chat'ac
teristic, and in that connection at least is/ the most highly evolved of the 
holandtic section of the genu·s. 
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ON A SECOND COLLECTION OF FISH FROM IRAQ. 
By K. S. MISRA, D.Se., F.Z.S., Assistant Supm'intendent, Zoological 

Survey of I ndiaJ [(aiser Castle, Banaras Cantonment. 

(Plates I and II.) 

In February, 1943, Dr. Baini Prashad, pirector, Zoological Survey 
of India, received through Dr. S. L. Hora, Director of Fisheries, Bengal, 
a second collection of fish from Iraq made by Mr. D. D. Belayew, Specialist 
in Fisheries, Directorate General of Agriculture, Baghdad, for deter
mination. The collection was accompanied by photographs of 16 
species and a list of the Arabic names of the fishes. 

The material proved to be of great value as most of the freshwater 
species had been collected from their respective type localities. The 
earlier descriptions of some of Heckel's species have been amplified, as 
was done by Hora and Misra] in the first article of the series. Illus
trations of two of Heckel's species are also included as Heckel's paper 
is not easily available in this country. The general classification of 
fishes adopted is according to Jordan2• 

It has been found that different species have sometimes the same 
Arabic name and that one species may sometimes have several different 
~abic nam~s. So, in specific determination much reliance should not 
be placed on the vernacular names given to various species as was pointed 
out by -Hora and Misra3 in their studies of the Poona fishes. Limits 
of distribution of each species are given in order to show the geographical 
relationship of the fauna. 

LIST OF SPECIES. 

Super Order TELEOSTEI. 
Order ISOSPONDYLI 

Family CLUPEIDAE 

1. nishafiligera (V.). 

Family DOROSOMIDAE 

2. Nematalosa nasus (BI.). 

Family ENGRA UL1DAE 

3. Thrissocles purava (C. V.). 

Order EVENTOGNATHI 
Family CYPRINIDAE 

4. Abramis caeruleuB (Heck.). 
5. Albumus B(iheitan Heck. 

6. ABpius tJorax Heck. 

7. Barbus esooinu8 (Heck.). 

B. Barbus ~anthopte"" (Heck.). 

9. Barbus (Puntius) luteUB (Heck.). 

10. Barb'Us (Puntiu8) sharpeyi Gthr. 

11. Barbus (Tor) gryPUB Heck. 

1 Hora, S. L. and Misra, K. S., Journ. Roy. As. Soc. Bengal (Sci.) IX, pp. 1-15 (1943). 
I Jordan, D. S.~ Olassification of Fishe8 (Stanford University, California: 1923). 
8 Hora, S. L. and Misra, K. S., Journ. Bombay Nat. Rist. Soc. XLIII, pp. 21B-225 

(1942). 
[ 115 ] 
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Order NEMATOGNATHIT 

Family TAOBYSUBIDAE 

12 •. Pachygu,ru8 tkala8sinu8 (Rupp.). Family PAMPIDAE 

16. Olwndroplites chinen.8i8 (Eaphras.). 

Order SYNENTOGNATHI 17. Pampu8 argenteu,8 (Euphras.). 

Family BELONIDAE 

13. Strongylura 8trongylura (van Hass.). Family POMADABIDAE 

Order HETEROSOMATA 

Family SOLEIDAE 

14. Synaptura orienta lie (BI. Bohn.). 

Super Order ACANTHOPTERYGII. 

Order PERCOMORPHI 

Family MUGILIIi'AE 

-15. Mugil (Liza) ki8kni Misra. 

18. Pomadasys argyreu8 (C. V.) 

Family SOIAENIDAJI.. 

19. Johni'lJ,8 belengerii (C. V.). 

20. P8eudo8ciaena aina (C. V.). 

Order GOBIOIDEA 

Family GOBIIDAE 

21. Boleopkthalmu8 dU8sumieri O. ,~ 

SYSTEMATIC ACCOUNT. 

Ilisha filigera (V.). 

1847. Pellonajiligera, Valenoiennes, Hist. Nat. Poise. XX, p. 332 (type locality 
Coromandel; Bombay!). 

1878. Pellona jiligera, Day, Fi8h. India, p. 648, pl. clxv, fig. 5. 

1923. lli8ka jiligera, Norman, Ann. Mag. Nat. Bist. (9) XI, p. 10. 

Arabio name: Abou .. A.vena. 

A single salted and dried specimen, 335 mm. in total length, which 
has been assigned to [liska filigera, was collected from the Persian Gulf. 
Mr. Belayew also sent a photograph of a specimen, 316 mm. in total 
length to faoilitate determination. 

Ilisha filigera is distributed in the seas of India, Philippines and 
Indo-China. 

Nematalosa Dasus (BI). 

1795. Olupea na81ts, Blooh, Natu1'g. aU8lana. Fiscke IX, p. 116, pI. ecocxxix, 
fig. 1 (type locality: Malabar). 

1878. Ohatoe88U8 na,8U8, Day, Fisk. India, p. 684, pI. olx, fig. 4. 

1887. Ohatoes8U8 nasus, Boulenger, Proc. Zool. Soc. London, p. 666 (Musca.t). 

1917. Nemaf,alosa nasus, Regan, Ann. Mag. Nat. Hist. (8) XIX, p_ 313. 

l. Where more than one locality is given by the author, the f4'st one is regarded BtS 
the typo looality. . 
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Arabi name: YajJoud . 
. There are 3 specimens, 205 mm., 206 mm. and ~10 mm.' in total length 

whIch were collected from the Hor-el-Hammar Lake. In one specimen 
the last dorsal ray rea .. ches halfway between the dorsal and caudal :fins; 
and in other two specimens nearly to the base of the caudal fin. This 
species is goo~eating but bony. 

Nematalosa nasus is distributed in the seas and estuaries of Sokotra, 
South Arabia, India, Ceylon, Burma, Malay Peninsula, Malay Archipe
lago, China, Formosa, New Guinea, Australia. 

Thrissocles purava (HAm.). 
1822. Olupea purava, Hamilton, Fish. Ganges, pp. 238, 382 (type .looality : 

Ganges esturies). 
1878. Engrau.lis purava, Day, Fish. India, p. 628, pI. cIvil, fig. 2 (Sind). 
1941. Thrissocles purava, Fowler, Bull. U. S. Nat. Mus. (100) XIII, p. 677 

(Philippines and adj acent se~s). 

Arabic name: Shika. 
There are 2 specimens of Tkrissocles purava (Hamilton), 163 mm· 

and 186 mm. in total length, from the Hor-el-Hammar Lake. It attains 
at least 12 inches in length; and is distributed in seas and estuaries of 
India, Malay Peninsula and Malay Archipelago. 

Abramis caeruleus (Heck.). 

1841. AlbufflUS caeruleus, Heckel, in Russegger's Reisen in Europa, Asien und 
Africa I, p. 1084, pl. xi, fig. 3 (type locality: Aleppo). 

1868. Abramis caeruleus, Gunther, Cat. Fish. Brit . .Jlus. VII, p. 308. 
1884. Abramis caeruleus, Sauvage, Nouv. Arch. Mus. Nat. Hi,8t. (2) VII, p. 6 

(name only). 

Arabic name: Lassafa. 
D.3/S; A.3!16; P.1/14; V.I/S; L.I.50; L.tr.11/6; 0.19. 

There is a single specimen, 176 mm. in'totallength, which was col
lected from Hor Abou-Nedjin, Iraq. 

The body is elevated. The length of t~e head is contained 5·5 times 
in total length and 4·3 times in length without caudal. The depth of 
body is contained 3·8 times in total length and 2·8 times in' length with
out caudal. The diameter of the eye is contained 3·1 times in the length 
of the head; 1·1 times in the interorbital distance; and 0·8 time in 
the length of the snout. The cleft o(mouth is directed upwards. Both 
the jaws are equal. The lower labial fold is interrupted at the symphysis 
of the mandible. The body is covered with scales; there are 50 scales 
in longitudinal series along the lateral line; 4 rows between lateral 
line and the Ibase of the pelvic fin. 

The anal fin originates in advance of the last dorsal ray. The 
abdomen is round and is not keeled, both preventrally and postven
trally. The tip of the dorsal fin is blackish. 

Abramis caeruleus was originally described from Aleppo; and has 
been recorded for the first time from Hor Abou-Nedjin. 

B2 
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TEXT-nG. I.-Abrami, ctJt,f"UNUS (Heck.). 
a. lateral view: X 4/7; b. ventral surface of head and part of body: X 4/7. 

M easurements ~n millimetres and scale counts. 

Total length 176·0 
Standard length 140·0 
Length of head 31·5 
Width of head 17·0 
Height of head 24·0 
Di&meter of eye 10·0 
Interorbital width 11·0 
Length of snout S·O 
Depth of body 46·0 
Width of body 15·0 
Length of caudal peduncle .. 25·0 
Least height of calldal peduncle .. 15·0 
Length of dorsal spine . . .. 31·5 
Longest ray of dorsa.l fin 34·5 
Longest ray of pectora] fin 29·0 
Longest ray of pelvic fin 22·0 
No. of scales along L. 1 50 

No. of scales between L. 1 and V. 4 

Alburnus scheitan Heck. 
1843. Alburnus scheitan, Heckel in Russegger's Reisen in Europa, Arien 'lind 

Africa II, p. 264 (type looality: River Araxes). 
1868. Alburnus 8cheitan, Gunther, Oat. Fish. Brit. MU8. VII, p. 317. 

Arabic name: BmMn. 
D.2/8; A.3/12; P.l/15; V.2/7-8; L.l.70-72; L.tr.ll/7; 0.19. 

There are 5 specimens, ranging from 105 mm. to 175 mm. in total 
length, which were collected from the Tigris River. As no suitable 
description of Albumus scheitan, is available, I fully describe this s:{leoies, 
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The body is elongated. The length of the head is contained from 
4·8 to 5·0 times in the standard length and from 5·9 to 6·1 times in the 
total length. The ~epth of body is nearly equal to the length of head, 
from 4·8 to 5·6 times in standard length, and from 5·9 to 7·0 tim~s in 
. total length. The diameter of the eye is contained from 2-7 to 3·1 times 
in length Qf head from 0·7 to 1·0 time in the interorbital distance, and 
from 0·77 to 0-88 times in the length o~ the snout. The cleft of the 
mouth is directed upwards, the lower jaw projecting beyond the upper. 
The least height of the caudal peduncle is contained from 2·4 to 2·7 
in the length of the caudal peduncle. There are 12 gill-rakers on the 
lower limb of the anterior arch. They are slender, lanceolate and closely 
set; and are contained more than two times in the length of gill fila
ments. The abdomen behind the ventral is compressed into an edge. 
The body is covered with small scales; there are 70-72 scale..s in fongi
tudinal series along the lateral line; 4l rows between the lateral line 
and base of the ventral fin; 11/7 rows in the lateral transverse. 

The dorsal fin is situated behind the pelvics. The anterior anal 
rays are behind the vertical from the last dorsal ray. The longest ray 
of the peotoral is nearly equal to the dorsal; and terminates at some 
dlstances from the root of the pelvics. The dorsal surface of the body 
above the lateral line is greyish and the lower surface is silvery. A 
lead-coloured band runs along and above the lateral line. 

Alburnus scheitan Heckel which was originally described from the 
river Araxes, may turn out to be synonymous with Alburnus 1no.ssul~nsis 
Heckel when a large number of specimen of Alburnus scheitan is avail
able for stud!-. I do not see any difference of specific importance be
tween them. Alburnus scheitan has been recorded for the first time from 
the river Tigris. 

Measurements in millimetres and scale counts. 

rotallength 105·0 173·0 115-0 
Standard length .. 85·0 140·0 144-0 

Length of head 17·5 29·0 28·5 
Width of head 8·0 14·0 14-0 

Height of head 11·0 19·0 20·0 

Dia~eter of eye .. 6·5 9·0 9·0 

Interorbital width 0·0 9·0 9-0 

Length of snout .. 5·0 7·0 8-0 

Depth of body 15·0 29·0 28·0 
Width of body 6·5 14·0 14·0 

Length of dorsal fin 16·Q 23·0 26·0 

Longest ray of pectoral fin 15·5 27·0 26·0 

Longest ray of pelvic fin 11'0 20·0 180 

Length of caudal peduncle 19·0 32·0 30·0 

Least height of oaudal peduncle 7·0 12·0 12·0 

No. of scales along L. 1. 71 70 72 

No. of.oalea between L. 1. and V. . .. 'i 'i '. 
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Aspiu5 vorax Heck. 

(Plate I, fig. 1). 

[VOL. XLV,-

1841. .d.8piu8 vorax, Heckel, in Russegger's Reisen in Europa, Asien una Africa 
I, p. 1081, pI. x, fig. 3 (type locality: Tigris). 

1868. Aspius 'l'orax, Gunther, GaJ. Fi8h. Brit. Mus. VII, p. 311. 
1874. Aspiu8 vorax, Gunther, Ann. Mag. ~Nat. Hi8t. (4) XIV, p. 37 (name only).-
1884. A8piu8 t'orax, Sauvage, Nouv. Arch. MU8. Nat. Hi8t. (2) VII, p. 7 (name 

only). 

Arabic name : Shillik. 
D.2/9; A.2/11; P.I/17; V.I/8; L.I.96; L.tr.I8/IO; C.I9. . 

There is only one specimen,.386 mm. in total length which was collect
ed from the Tigris. l\lr. Belayew' also sent a photograph of a bigger " 
specimen, 454 mm. in total length. The nleasurements and scale counts 
of the specimen examined by me are given below. 

Aspius vorax has been recorded only from the Tigris river. 

M easure'lne'YI·ts in millimetres and scale counts. 

Total length 
Standard length 
Length of head 
Width of head 
Heigh t of head 
Diameter of eye 
Length of snout 
Interorbital width 
Depth of body 
Width of body 
Length of dorsal fin .. 
Length of pectoral fin 
Length of ventral fin 
Length of caudal peduncle 
Least height of caudal peduncle 
No. of scales along L. 1. 

Barbus esocinus (Heck.). 

(Plate I, fig. 2.) 

.. 

386·0 
335·0 
94·0 
39·0 
49·0 
15·0 
26·0 
20·0 
74·0 
43·0 
41·0 
53·0 
41·0 
65·0 
31·5 
96 

1841. L~lCiobarbus e8ocinus, Heckel, in Russegger's Rei8en Europa, Asien u,1ld 
Africa I, p. 1054, pI. iv, fig. 2 (type locality: River Tigris near Mossul). 

1868. Barbus esocinu8, Gunther, Gat. Fish. B'J'it. lJIus. VII, p. 86. 

Arabic name: Biz. 
D.3/8; A.3/5; P.I/I8; V.2/8; L.I.76-78; C.I9. 

Mr. Belaye,,? could not obtain a specimen of ' Biz' of a suit'able size 
for sending to India. Therefore he sent a photograph of a specimen, 
ab~~t 1,150 mm .. in ~otal length with its fins and pharyngeal bones to 
faCIlItate determInatIon. The photograph of 'Biz' with the help of 
fins, pharyngeal teeth and scale counts has been assigned to Barbus 
esocinus (Heckel). Pharyngeal teeth are arranged as 4, 3, 2/2, 3, 4, 
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Barbus esocinus (Heckel) -is closely allied to Barbus subqu'incunciatus 
Gthr., but the t,vo can be distinguished by the following table of charac
ters. 

Barbua e8ocinu8 (Heckel). Barbu88'ubquincunciat1t8 Gthr. 

1. Lateral line scale 76-78 1. Lateral line scale 82. 
2. Lat.eral transverse scale 12/12. 2. LateraJ transv~rse scale 16/16. 

Barbus esocinus (Heckel) has been recorded only from the Tigris 
rIver. 

Batbus xanthopterus (Heck.). 

(Plate II, figs. 1, 2.) 
1841. Luciobarbus xallthopterus, Heckel, in Russegger's Reisen in E~lropa, Asien 

und Africa I, p. 1053, pI. iv, fig. I (type locality: Tigris near Mossul). 
1841. Luciobarbus schejch, Heckel, in Russegger's Reisen in Europa, Asien 

und Africa I, p. (1055 type locality: River Tigris near MossuI). 
1868. Barbus xanthopteru8, Giinther, Cat. Fish. Brit. Mus. VII, p. 86. 
1868. Barbu8 scheich, Giinther, Cat. Fish. Brit. JY!us. VII, p. 87. 
1874. Barbus 8chei~h, Giinther, Ann. Mag. Nat. Hist. (4) XIV, p. 37. 
1884. Barbus xanthopterus, Sauvage, Nouv. Arch. Mus. Nat. [list. (2) VII, 

p.30. 

Arabic name: Gattan or N obbash. 

]).3/8; A.3/5; L.l.60. 
Of the two specimens of Barbus xanthopterus which were collected 

from the Tigris, the larger, 491 mm. in total length, is a deep-bodied 
form, while the smaller, about 466 mm. in total length, is a shallow
bodied fornl. The serrated dorsal spine is comparatively more deve
l~ped in the narrower form than in the other. The labial fold is interrupted 
in the middle. 

~ 

In 1874,r Gunther (loc. cit.) thus wrote about Barbus scheich: "The 
examples are the first I have seen; they vary considerably in "the com-

-parative length of the dorsal spine; and I have no longer any doubt 
that Luciobarbus xanthopterus of Heckel and Lllciobarbus rnystaceus of 
the same author are founded on individual variations of the same species." 
In 1884, Sauvage (loc. cit.) agreeing ,vith Gunther put Luciobarbus scheich 
Heckel and Luciobarbus mystaceus Heckel under the synonymy of Barbus 
xanthopterus (Heckel). I have not seen any specimens of Luciobarbu8 
mystaceus, but I agree with the views expressed by Gunther and Sau ... 
vage. 

An examination of the gonads of Barbus xanthopte1'us revealed that 
the deeper and narrower forms are respectively the females and male.s 
of Barbus xanthopterus. In the male t.he body is proportionately less 
deep, and the dorsal fin is more concave. The secondary sexual differ
ences noted above can be made out clearly from a cOlnparison of the 
drawings of a male and a female specimen reproduced on the piate. 

Barbus xanthopterus has been recorded from the rivers Tigris and 
Euphrates. 
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Barbus (Puntius) luteul (Heck.). 
1841. SY8tomu8 luteu8, Heckel, in Russegger's B.ei8en in Europa, 4~i.en uncl 

Africa I, p. 1016, pl. vi, fig. 1 (type locality: Orontes and TigrlS). 

1868. Barbusluteus, Gunther, Oat. FiBh. Brit. Mus. VII, p. 141. 
1943. Barbus (PuntiuB) luteuB, Hora and Misra, Journ. Roy • .As. 80c. Bengal 

(8ci.) IX, p. 4, text-fig. 2. 

Arabic name: Bin-ni Hamou'f; Binni Himri or Binni of Skifatha. 

D.3jlO, P.lj15; V.lj8; A'.2j6; L.I.28; L.tr. 5j4. 
There are 4 specimens ranging between 210 mm. arid 260 mm. in 

total length, which were oollected from Shifatha. 
Barbus (Puntius) luteus is stated to be found in the Hors and the 

Rivers Shatt-al-Arab, Tigris, Euphrates, and Dialeh. 

Ba~bus- (Puntius) s~arpeyi Gthr. 
1874. Barbus skarpeyi, Giinther, A?fn. Mag. Nat. HiBt. (4) XIV, p. 38, pl. ix (type 

locality: Tigris, Baghdad). 

Arabio name: Binni. 

D.3j8; P.ljI7; V.lj8; A.3/5; L.I.30; L.tr.4/5. 
There is a single specimen, 295 mm. in total length, 'which has been 

assigned to Barbus (Punti'lts) sharpeyi Gthr. Gunther (loc. cit.) described 
and figured Barbus sharpeyi from ~aghdad, on the River Tigris and 
stated that its vernacular name was" Aradah " I have now examined 
a specimen of the same species from the river Tigris which was received 
u~der a different Arabic name" Binni"; it agrees in all respects with 
Giinther's description of the species. There are few tubercles on the 
snout and the labial fold is interrupted' in ,the middle. The colouration 
is uniform but the tips of the pectoral, ventral and caudal fins-are dusky. 

Barbus (Puntius) sharpeyi is closely allied to Bamus (Puntius) luteus 
Heckel but th~ two can be distinguished by th~ following characters.' 

Barbus (Puntius) sharpeyi (Gthr.) Barbus (Puntius) luteu8 (Heck.). 
1. D.l1.12 1. D. 13·14 
2. Scales along L. 1.30-31 
3. 31 Scales between. L. 1. and V. 
4. Barbels absent 

2. Scales along L. 1.28 
3. 21 Scales between L. 1. and V. 
4. A pair of short maxillary barbel. 

Both Barbus (Puntius) sltarpeyi and Barbus (Puntius) luteus are 
characterised by having a smooth dorsal spine.' Barbus (Purttius) 
skarpeyi has been recorded only from the river Tigris. 

Barbus (Tor) grypus Heck. 

1841. Ba1'bu~ grypuB, Heckel, in Russegger's Reisen in Europa, ABien und 
Afnca I, p. 1048, pl. iii, fig. 1 (type locality: Tigris near Mossul). 

1841. Labeobt;£1'bus kot8chyi, Heckel, in Russeger's Reisen in Europq, Al~ien und 
Afnca I, p. 1049, pI. iii, fig. 2 (type locality: Tigris near Mossul). 

1808. BaTbu8 grypus, Gunther, Oat. FiBh. Brit. Mus. VII, p. 109. 
1868. Barbu8 kot8chyi, Gunther, Oat. FiBh. Brit. Mus. VII, p. 109. 
1874. J;Jarbus kotschyi, Giinther, Ann. Mag. Nat. HiBt. (4) XIV, p. 37. 
18840 BarbuB gryptlt8, Sauvage, N01," A reI. , 'U8. Na Bi81. (2) VII, p. 33. 
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D.3/8 ; A.3/5; P.1/13; V.1/7; L.l·38; 0.19. 

Though in 1868, Gunther (loc. cit.) recognised Barbus kotschyi (Heckel) 
as a distinct species, he was doubtful about its validity. It is better to 
quote his words about Barbus kotsckyi: "This species is so closely allied 
to B. grypus, that we cannot help thinking that the labial lobes may 
prove to be not a character of specific value." Again in 1874 he (loc. 
cit.) wrote thus: "Barbus Kotsckyi, Heck., with which most probably 
Barbus grypus (Heck.) is identical." In 1884, Sauvage relegated Barbus 
kotschyi (Heckel) to the synonymy of Basbus grypus Heckel. 

I have examined a single specimen, 317 mm. in total length, which 
was collected from the Tigris'. Mr. Belayew sent a photograph of a 
specimen, 857 mm. in total length. J feel certain that the species from 
the Tigris under report is generically not different from a number of 
Indian species grouped under Tor Gray with Oyprinus tor Hamilton as 
the genotype. A full description of Barbus grypus Heckel from its 
type locality is given here. 

TEXT-FIG. 2.-a. Lateral view of Barbus (Tor) grypus Heck. : X 2/7 ; b. dorsal surface 
of the head of the same: X 4/7 ; c. ventral surface of the head of the same 
X 4/7 ; d. lateral view of Album'us sckeitan Heck.: X 4/7. 

Barbus grypus is an elongated and sub cylindrical fish. The snout 
is pointed 'anteriorly and behind the anal fin the caudal peduncle becomes 
considerably narrow. The length of the head is greater than the depth 
of the body; it is contained 5·7 times in the total length and 4·8 times 
in the standard length. The depth of the .hody is contained 1·05 times 
in the length of the head. The diameter of the eye is contained 5 times 
in the length of head; 1·3 times in the length of snout; and 1·8 times 
in the interorbital distance. The -least height of the caudal peduncle 
is contained -1·8 times in its length. 
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The mouth is small; its gape does not extend to" below the eyes_ 
The lips are fleshy and continuous at the angles of the mouth; the 
posterior lip is produced into a median lobe and the post labial groove 
is continuous. There are two pairs of barbels. The rostral barbels 
are equal to the diameter of the eye. The maxillary barbels are contained 
1-2 times in the diameter of the eye. The body is covered with large 
scale~; there are 38 scales in longitudinal series along the lateral line ; 
2! rows between the lateral line and the base of the pelvic fin; 4! rows 
between the lateral line and the base of the dorsal fin; 12 scales before 
the dorsal fin and 12 round the caudal peduncle. There is a well deve
loped scaly appendage in the axil of the pelvic fin. 

The dorsal fin is slightly in advance of the pelvics and commences 
slightly nearer to the snout' than the base' of the caudal fin. The last 
dorsal spine is very strong, entire and bony; it is contained 1·3 times 
in the length of the head and 1·2 times in the depth of the body. The 
longest ray of the pectoral fin is nearly equal to the last dorsal spine. 
The pectoral fin is separated from the pelvics by a considerable distance_ 
The longest ray of the anal fin is shorter than those of the dorsal, pectoral 
and pelvic. The caudal fin is deeply emarginate with both the lobes 
pointed. 

Barbus (Tor) grypus Heckel has been recorded from the Tigris and 
the Euphrates. 

Measurements in millimetres and scale counts. 

Totallength 
St~ndard length 
Length of head 
Height of head at occipit 
Width of head 
Diameter of eye 
Length of snout 
Interorbital width .. 
Depth of body 
Width of body 
Length of caudal peduncle 
Least height of caudal peduncle 
Longest ray of dorsal fin 
Length of dorsal spine 
Longest ray of pectoral fin 
Longest ray of pelvic fin 
Longest ray of anal fin 
Length of rostral barbel 
Length of maxillary barbel 
No. of scales along L. 1. 

No. of scales between L. 1. and V. 
No. of pre dorsal scales 

No. of scales round caudal peduncle ... 

317·0 
266·0 
55·0 
34·5 
33·5 
11·0 
15'3 
20·0 
52·0 
32·5 
45·0 
25·0 
44·0 
41·0 
40·0 
38·0 
36·0 
11·0 
14·0 
38 

2i 
12 
12 
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Tachysurus thalassinu ~~iipp.). 
1837. Bag1"'lts thalassinus, Riippell, Neue W irbelth., Fische, p. 7 {), IJ1. J.:&, fig. 

(type locality: Massaua, Red Sea). 

1877. Ariu.'i thalassinus, Day, F'ish-India, p. 463, pI. civ, fig. 4 and pI. uvi, fig.!. 
1887. Arius thalassinus, Boulenger, Proc. Zool. Soc. London, p. 665 (Muscat). 
1938. Tachysurus tltalassinus, Fowler, List Fish. ltlalaya, p. 50. 

Arabic name: Tchim. 

There is a single specimen, 260 mm. in total length, of Tachysu'f'us 
tha'{t~sinns from Hor-el-Hammar Lake. Mr. Belayew sent photographs 
of two much larger specimens. Besides the produced and pointed snout, 
this specimen differs from forma typica in the shorter maxillary, outer 
and inner mandibular barbels and the presence of granulations on the 
snout as had been observed by Boulenger (loc. cit.) in his specimens from 
Muscat. These differences would seem to be sufficiently significant for 
the recognition of varietal differences, but since I have only a single 
specimen, I refrain from giving it a new name. The species is said to 
attain a large sue and is distributed from the ~ed Sea through the 
Arabian sea, India, to the Malay Archipelago and beyond. It is known 
to ascend tidal rivers; and has been recorded for the first time from the 
Hor-el-Hammar Lake, Iraq. 

Strongylura strongylura (van Hass.). 
1823. Belone strongylura, van Hasselt, Alegemein Konst-en-Letterb. I, p. 131 

(type locality: Batavia, Java). _ _ 
1877. BeZone strongylura, Day, Fish. India, p. 512, pI. cxviii, fig. 6. 
1922. TyWSUTUs strongylura, Weber and de Beaufort, Fish. Indo-Austral. 

Archipel. IV, p. 121. 
1938. Strongylura strongylura, Fowler, List lj'ish. Malaya, p. 73. 

Arabic name: Mahiyat-en-Nebi. 

Strongylura strongylura is represented by a single specimen, 437 mln. 
in total length, which was collected from the Hor-eI-Hammar Lake. 
Mr. Belayew sent the photograph of a specimen about 584 mm. in total 
length. There is a round bluish-black spot in the centre near the root 
of the caudal fin. This species attains 2 feet or more in length; and is 
known from seas, estuaries and tidal rivers of India, Burma, Ceylon, 
Malay Peninsula, Malay Archipelago, Siam, Cochin China, Formosa 

-and North Australia. The species has been recorded for the first time 
from Iraq. 

Synaptura orientalis (Bl. Schn.). 

1801. Pleuronectes orientalis, Bloch and Schneider, 8YBt. lcktk., p. 157 (type 
locality: Tranquebar). 

1877. Synaptura orientalis, Day, Fish. India, p. 429, pI. xoiii, fig. 4, pl. xciv, 
fig. 2. 

1928. Brachirus orientalis, Norman, Ree. Ind. Mus. XXX, p. 179, text-fig. 3. 

Arabic name: Mislak. 

Synapt'Ura orientalis is represented by a single specimen, 222 mm. 
in total length, which 'was collected from that portion of the Hor-el
Hammar Lake w'hich is under tidal influence. The species coming from 
the Persian Gulf passes the summer in the Hor-el-Hammar Lake and 
returns in the· autumn to the Persian Gulf through the river Shat-el
Arab. 
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According to Norman (loc. cit.), it attains upto 240 mm. in total 
length. Synaptura orientalis is distri.buted from the Persian Gulf, 
through the Malay Peninsula and Malay Archipelago to China and 
Australia. 

Mugil (Liza) hishni Misra. 
1943. Mugil (Liza) hishni, Misra, Journ. Roy. As. Soc. Bengal (Sci.) IX, p. 10, 

text fig. 5 (type locality: Ri vers and Hors Iraq). 

Arabic name: Hiskni or Hasknoun. 

There are 7 specimens of Mugil (Lim) kiskni ranging between 96 mm. 
and 140 mm. in total length which ,vere collected from the channels of 
Shifatha, which are connected with the ~uphrates river through the 
Habbaniyah Lake and Bahroul-Melah Depression. These agree in all 
respects with my previous description of the species. The spec~es is 
distributed in the Rivers and Hors, Iraq. 

Chondroplites chinensis (Euphras.). 

1788. Stromateus chinensi8, Euphrasen, Vat. Akad. Nya Handl. Stockholm IX, 
p. 49, pl. ix. 

1876. Stromateus 8inensis, Day, Fish. India, p. 246. pl. liC, fig. 6. 
1938. Ghondroplitea chinensis, Fowler, List Fish. Malaya, p. 115. 

Arabic name: Zoubeidae. 
There is a single specimen, 240 mm. in total length, of Okorullroplites 

chinensis from the Hor-el-IIammar Lake. This fish is good eating; 
ascends estuaries; and is found in the seas of India, Malay Archipelago 
and China. Okondroplites chinensis has been recorded for the first 
time from Iraq. 

Pampus argenteus (Euphras.). 
1788. Stromateus argenteu8, Euphrasen, Vet. Akad. N ya Iiarull. Btoekholm IX 

p. 53, pi ix. ' 

1875. Stromateua cinereus, Day, Fish. India, p. 247, pl. lili, fig. 3. 
1938. Pam pus argenteus, Fowler, List Fish. Malaya, p. 115. 

Arabic name: Zoubeidi. 
There is a single specimen about 225 mm. in total length which has 

been assigned to Pampus argenteus (Euphrasen); this was collected 
from the portion of Hor-el-Hammar Lake which is under tidal influence. 
The fish is much esteemed as food, and ·attains at least a foot in length. 
Pampus argenteus is distributed in the seas of India to the Malay Archipel
ago and beyond; and has been recorded for the first time from Iraq. 

Pomadasys argyreu. (C. V.). 
1~33. Pristipoma argyreus, Cuvier and Valenciennes, Hist. Nat. Pois8. IX, p. 

485 (type locality: Coromandel). 

1875. Pristipoma guoraca, Day, Fi8h. India, p. 75, pl. xx, fig. 1. 

1936. Po~sys argyreua, Weber and de Beaufort, Fi8h. Indo·Austral. Ar. 
ch.peL. VIT, p. 406. 
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Arabic name: Nagf'ouf'. 
There is a single specimen, 207 mm. in total length, from the Persian 

Gulf, which has been assigned to Pomadasys argyreus (C. V.). The 
species is known from the seas of Portuguese ~ast Mrica, Seychelles, 
India, Ceylon, Andamans, Malay Peninsula, Malay Archipelago and 
New Hebrides; and has been recorded for the first time from the Persian 
Gulf. 

Johnius belengerii (C.). 

1830. Oorvioo belengerii, euvier, Bi8t. Nat. Pois8. V, p. 120 (type locality: 
Malabar). 

1875. Bciaena belengeri, Day, Fish. India, p. 191, pI. xliv, fig. 5. 
1936. JohniuB belengeri, Weber and de Beaufort, Fish. Indo·AustraZ. Archipel. 

VII, p. 535, figs. 98, 99, and 104. 

Arabic name: Tao-Tao. 
There are 3 specimens of J oknius belengerii, ranging between 178 mm. 

and 188 mm. in total length, which were collected from the Persian Gulf. 
The species is distributed in the seas of Ceylon, India, Malay, the Malay 
Archipelago, Formosa, New Guinea and North Australia. The present 
is the first record of the species from the Persian Gulf. 

Pseudosci aeDa sina (C.). 

1830~ OortJina 8ina, Cuvier, Bist. Nat. Poiaa. V, p. 122 (type locality: Pondi· 
cherry: Malabar : Japan). 

1875. Bciaena sioo, Day, Fish. India, p. 186, pl. xliv, fig. 2. 
1892. Bciaena aioo, Boulenger, Proc. Zool. Soc. London, p. 135 (Musoat). 
1936. Paeudosciaena 8ioo, Weber and de Beaufort, Fi8h. Indo·Austral. Archipel. 

VII, p. 513. 

There is a single specimen, 213 mm.. in total length from the Persian 
Gulf, which has been assigned to Pse'Udosciaena sina (C.). The species 
is found in the seas and brackish waters on the East Coast of Africa from 
Zanzibar to Natal, Madagascar, Arabia, Baluchistan, India, Ceylon, 
Malay Peninsula, Malay Archipelago, Southern China and Japan. 

Boleophthalmus dussumierei C.V. 

1837. BoZeophthaZmu8 clussumierei, Cuvier and Va.lenoiennes, Bist. Nat. Po iss. 
XII, p. 207, pl. oooliv (type locality: Bombay). 

1876. Boleophthalmus dussumierei, Day, Fi8h. India, p. 305, pI. lxiv, fig. 9. 
1941. Boleophthalmus clussumierei, Koumans, M em. Ind. MU8. XTII, p. 282. 

Boleopktkalmus dussumierei is respresented in the collection by a 
single specimen, 101 mm. in total length, from the Persian Gulf. It 
grows to 6 inches in length; and has been recorded from Bombay, 
Sind and Mesopotamia. 



EXPLANATION OF PLATE I. 

FIG. I.-Photograph of lateral view of Aspius vorax. Heck., measur
ing 454 mm. in total length. 

FIG. 2.-~Photograph of lateral vjew of Barbus esocinus (Heck.), 
measuring 1,150 mm. in t~tal length. 
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EXPLANATION OF PLATE II. 
FIG. I.-Photograph of lateral view of" female specimen of Barbus 

xantkoptef'Us (Heck.), measuring 491 mm. in total length. 
FIG. -2.-Photograph of lateral view of male specimen of Ba'foos 

mntkopterus (Heck.), measuring 466 mm .. in total. length. 
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CYCLOPOIDES (CRUSTACES COPEPODES) NOUVEAUX 
DE L'INDE 

Par KNUT LI:kDBERG. 

Oithon'a spinulosa, sp.- nov. 
Description.-~Femelle:' Longueur de 646 it, 741 fl. Cephalothorax~ 

y compris Th. 5, cpnsiderablement plus long que la queu~ (abdomen 
+ furca) , ]e rapport variant de 1.48: a 1.72: 1 chez cinq echantillons .. 
Forme svelte. Largeur de 152 a 180 fl. Front arrondi, vu de dos ... 
Rostre pointu, recourbe sur la face ventrale. Rebord posterieur de 
Th, 5 portant une rangee de fins poils. Segment genital egalant. ou sur
passant un peu Ie longueur combinee des deux segments suivants;. 
il est garni de poils ~ers Ie milieu et de quelqu,es -fines epinules dans son 
tiers distal; deuxieme segment abdominal egalemerit pourvu de quel
ques epinules. Rebord posteri~,ur du troisieme segment abdominal 
decoupe sur la face ventrale en petites denticules. Ra..:ngee de petites 
epinules au niveau du bord posterieur de la face ventr~le du segment 
anal Branches doe la ,furca divergentes, de 2.37 a 2.82 fois aussi longues. 
que larges, surpassant en longueur cell.e du segment anal. Soie laterale
considerablement, 'plus longue que la furca, inseree p~es de la base de 
celle-ci, tres forte, portant des ,ciis epais. Soie dorsale ~ue, longue mais 
assez faible, un peu infel'~eure en longueur a c.elle de la soie apicale 
mediane externe., ~oie apicale externe bien developpee, mais plus 
courte que Ia soie apiqa]e"interne. S.oie apicale mediane ext erne longue .. 
Soie apicale mediane interne apparemment forte et tres longu<:'; elle 
etait casse~ chez tous l~s. specimens.. Les qU,atrc soies apicales irregu-

. lierement garnies de cils epais. Premiere antenne atteig~a~t Ie bord 
posterieur de Th. 2 ou ]e tiers anterieur de Th. 3, paralssnnt composee
de 11 ou de 12 articles. Deuxieme antenne apparemment formee
de 4 articles. ~asop~dite 2 de la mandibule se, terminant par deux 
soies crochues obtuses, extremement fortes, de longueur et de structure
un peu inegales, armees d'epaisses epinules; endopodite faible avec 
4 soies, exopodite forme de 4 a.rticles, Ie quat.rieme ne paraissant porter 
qu'une senle soie terminale. Branches des pattes natatoires triarti
cuMes. Formule des epines 4.4.4.3. (Epines du rebord externe des 
trois articles des expo PIa P 4 : 1, 1 .. 3 1, 1, 3 1, 1, 3 1, 1, 2). Epine 
apicale de, l'article 3 de l'exp. P 4 un peu moins longue que la 
longueur totale des trois articles de l' exopodite. Rebord extrene de 
l' article 1 de l' expo P 4 semble depourvu de poils, Ie iebord interne de 
cet article est par contre garni de poils assez longs.. Soies des exp ... 
PIa P 4 : 1, 1,.4 1; 1, 5 1, 1, 5 1, 1, 5., Soie de l'article 1 de l'exp. 
P 1 tres ,rudimentaire et cell-e de l'article 1 de l'exp. ,P 4 pe,u developpee . 
.soie& des e~p., P l,a P 4: 1, 1, 6 1, 2, 6 1, 2, S- 11 2, 5., ,Au ~veau ~e, 
l'a.r~icle 3 de, l'enp. P 4 les soies sont plus elargies que d'h~pitude; 
~ particul~r l' el~rgissement de la soie proxim,ale du rebor~ i:rl:t~rn~ 
.~onne J'impressio;n d'une membrane bordante"du qate iJ}.~erne"" Cin
~llieme patte representee par une soie thoraQique assez courte. et fine ;. 

, .1 'article e~t fo;rt,. aHonge et. porte une soia ~pica~ puissu."lte garnie-

[ 129 ] 
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.de grOB cils; elle' atteint a .peu pres Ie ~lieu on Ie ,b~r~ .• posterieur du 

.deuxieme segment abdonnnal. Les vestIges de la suneme patte ne 
semblent consttues que par une courte epine recourbee. Aucun des 
individus ne portait des ovisacs. ,Les anima~ conserves dans de la 
formaline presentaient une forte -teinte jaune au niveau du rostre et 
.des soies de P 5 et .de la furca, Jes cils etant particulierement bien colores 
.en jaune or; des taches pigmentaires bleues se trouvaient irreguliere
ment reparties, dans les .branches de la furca et a l'interieur des soies 
furcales. 

; 
I 

... -----~ 
,,/ 

'TEXT-FIG. l.-Oithona spinulosa, sp. nov. ~, a. Rostre, vue laterale; b. Th. 5, Abd. 1 et 
Abd, 2, face ventraJe ; c. Mandibule. 

Male encore inconLu. 
Habitat.-Environ deux kilometres au large ~e Madras dans 

l'echantillon de plancton peche en aoftt 1945, tres obligeamment fourni 
par Ie Docteur N. K. Panikkar (5 ~ ~). 

Remarques.-L'espece presente se rapproche un peu d'Oithona, brepico
'rnis Giesbrecht par la configuration du rostre et celIe de la mandibuIe, 
Inais elle en differe par son segment genital, la langueur et Ia structure 
.des soies furcales et se d,istingue aussi par des differences au niveau des 
pattes natatoires et leurs appendices ainsi qu' au niveau de P 5. O'est 
une forme bien distincte, aisement reconnaissable et il est etonnant 
-qu'eble n'ait pas encore ete remarquee. 

Thermocyclops_conspicuus, Spa nov. 
Description.-Femelle. Longueur de 1121 a 1235 (L, Forme grande 

-et -tre~ robuste. Ailes laterales de Th. 2 et Th. 3 elargies et prolongees 
en arriere. Th.5 un peu plus large que Ie segment 'genital. Celui-ci 
trapu, legerement moins long que large; il porte sur les deux faces des 
rangees de petites depressions de la cuticuie. Bords posterieurs des 
·deux premiers segments abdominaux decoupes en petites dents. Celui 
du segm~nt anal porte sur la face ventrale une rangee d'epinules minus
-cules. Opercule anal asse~ grand, de forme un peu trapezoi<le. Branches 
·de la furea divergentes, it rebord interne nu, de 3.67 a 3.86 fois plus 
longues que larges. Dans Ie tiers proximal du rebord externe se voit 
une tres legere encoche. Soie laterale inseree a peu pres a l'union des 



194:7.] KNUT LINDBERG: Oyclopoides nouveaux de l'Inde. 131 

deux tiers proximaux a~ec Ie tiers distal. Soie dorsale ciJiee, beaucoup 
plus courte que Ia soie apicaIe-.externe. Soie apicale interne depassant 
-en longueur celle de Ia soie apicale externe (rapport de tr<;>is speciIp.ens 
1.15 : 1, 1,24: 1, 1,36: 1). Peu de "difference de longueur entre l~ 
deux soies apicales medianes. A 1 atteignant Ie milieu de Th. 2, formee 
de 17 articles, les quatrieme, cinquieme et septieme articles presentant 
de plus des divisions ihcompletes. Cuticule des six premiers articles 
()rnee de petites fossettes. Formule des epines 2.3.3.3. Article 3 de 
l'enp. P 4 moins de deux fois aussi long que large (55: 30 ~=1.83: 1, 
57: 30 fl=1.90: 1); epine apicale interne bien plus courte que l'article 
et legerement plus longue que l'epine apicale externe (article: epine 
apicale interne 55 : 42 (1.=1.31: 1, 57 : 42 (1.=1.36: 1; epine apicale in
terne: epine apicale ext erne 42: 38 W=1.10: 1, 42: 40 (1.1.05: 1). 
Lamelle -basilaire deP 4 presentant des elevures laterales arrondies 
garnies de nombreuses petites epin~s et faisant saillie au-dessus du rebord 
libre. P 5 a deuxieme article assez allonge arme de deux appendices 
setiformes dont 1'interne est plus longue que 1'externe. Receptacle 
seminal a bras lateraux Iegerement recourbes et partie posterieure 
a lIon gee , volumineuse. Ovisacs inconnus. 

c 

''l'EXT-FIG. 2.-Tkerntocyclops conspicuus, sp. nov.~o a. P 5 et segment genital; b. Article 
3 de l'enp. P 4; c. Lamelle basilaire. de "P 4. 

Male.-Longueur 808 (1. largeur, 247 (1.. Branches de la furca 
legerement divergentes, de 3.77 fois aussi longues que larges. Soie 
-dorsale presqu'aussi longue que la soie apicale externe. Soie apicale 
mediane interne considerablement plus longue que la soie apicale mediane 
.externe. Article 3 de l'enp. P 4 longueur: largeur 48: 23 (1.=2.09 : 1 ; 
.epine apicale interne: epine apicale ext erne 38: 32 fl=1.19 : 1. P 6 
formee d'une epine interne (42 fl) qui depasse Ie bord 'posterieur de 
Abd, 2, d'une courte soie mediane (20fl) et d'une soie externe plus longue 
que l'epine (55 fl)· 

Habitat.-Une petite mare a Attakatt~ ~monts Anaimalai), rec.oltO 
-en petit nombre Ie 10 juillet. 1945. 

f Remarques.-L'espece remarquable qui vient d'etre decrite ressemble 
it Th. tinctus Lindberg mais s'en distingue par l'absence d'excroiss
.ances au niveau de Th. 4 et Th. 5, par la soie dorsale de Ia furca bien 
plus courte que la soie apicale exte;n~, par l'epine apicale inter~e d.e 
l'article 3 de l'enp. P 4 etant conslderablement plus courte que 1 artl-

-cIa et de longueur presqu' egale a celIe de-l'epine apicale externe. On 
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peut aussi rapprocher la forme presente de Th. operculifer Kiefer; l'oper
cule anal est cependant moins developpe et il y a des differences not
ables au niveau de l'article 3 de l'enp_ P 4; de la lame ~hasilaire de 
p 4- et·de P 5. ' 



NOTES ON SOME HELMINTHS IN THE COLLECTION OF THE 
ZOOLOGICAL SURVEY OF INDIA 

By B. S. CHAUHAN" M.Sc., Ph.D., F.Z.S., Zoological Survey of India~ 
Banaras Cantt. 

The present notes deal with some of the Helminth material recently 
collected or received for identification from different· sources and in
corporated in the collection of the Zoological Survey of India. Reoords 
of only such species are included here as have proved of interest 
either on account of their structure or distribution, etc. Most of the 
specimens are -poultry worms and fish parasites. . 

TREMATODA. 
Fam. LEPODERMATIDAE. 

Ganada clariae, Chatterjee 
1933. Ganada Ollltriae, C~atterjee, Bull. Acad. Sci. U.P. (India) III, pp. 35-36· 

Six specimens of this parasite, along with a few individuals of the 
unsegmented cestode, Lytocestus indicus, were found by Mr. J. J. Dutta 
(Lecturer in Zoology, College of Science, Nagpur) in the intestines of 
a fish, Clarias batrachus, at Nagpur. This little fluke reveals some 
interesting variations from the typical specimens. The following 
differences are particularly noteworthy :-

(1) Oral sucker is distinctly larger than the ventral. 
(2) Prepharynx is comparatively long. 
(3) Vitellaria mayor may not extend beyond the ovary. 
(4) The shape and relative size of the two testes are extremely 

variable. They are oval to elongate; in some specimens. 
the longitudinal axis of th~ posterior testis is even slightly 
more than double its width. The anterior testis is always· 
smaller than the pqsterior. 

(5) The intertestial. space also varies considerably; in some ~r 
the specimens ·the testes are absolutely close together, while 
in others, there is a wide space between the. two. 

Fam. ISOPARORCHIDAE. 

Isoparorchis hypselobagri (Billet). 
1936. Isoparorckis hypseZobagri, Bhaierao, J. Helminth., XIV, pp. 17-19. 

Five specimens· were obtained from the liver of a fish, Wallagonia 
aUu, caught in the Dhubelbundh tank. at Salebhata, in the Patna ~tate 
(Orissa)* They are of varying sizes. This parasite has been recorded 
from the neighbouring provinces, but not from this region so far. 

The same host also harboureda nematode worm Porrocaecu1n sp~ 
in its intestines. 

*Chauhan, B.S. Ree. Ind. MU8. XLV, pp. 267·283 (194-7). 
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CESTODA. 

Fam. ANOPLOCEPHALIDAE. 

Paronia sp. 

1930. Paronia, Southwell, Fauna Brit. India, Cestodes, II, pp. 46-49. 
1935. Paronia, Bha,lera.o, Imp. Counc. Agri. Re,. Mono. No.6, pp. 12~-130. 

paronia columbae is the only species of this genus that has been 
recorded from India iIi. pigeons from Bengal. The present speci 
mens were collected by Mr. S. L. Zargar, from the intestines offowls, 
at Gondia (C.P.) and Khandwa. They were found along with three or 
four specimens of Asca·ridia galli\ at both the localities. The collection 
from Khandwa also contained three Specimens of Heterakis gallinae. 
UIlfortunately, the segments of these pa,rasites are too gravid to 
render their specific identification possible. In speoi~ ens of both the 
collections the proglottids ha ve two sets of genital organs and the 
uterus extends beyond the lateral excretory vessels. 

Fam. DAVAINEIDAE. 

Raillietina (Raillie.tlna) tetragona (Molin). 

1930. Raillietina (R.) tetragona, Southwell, Fauna Brit. [Mia, Cestode., II, 
pp.74:-75. 

1942. Railleitina tetragona, Hughes a.nd Schultz, BulZ. O!dll,. A(ffi. tI; Mech. 
Goll. XXXIX (8), Res. Mem. No.2, p. 19. 

This parasite, though occurs very commonly in fowls, in the Central 
Provinces has not so far been recorded. Severa 1 specimens of this 
tapeworm were obtained by Mr. Zargar, from the intestines of a Deshi 
pullet and other fowls, at the Military Poultry Farm, Nagpur. 

Raillietina (Raillietina) ap. 

Numerous specimens of this worlD: were colle'cted by Mr ~ Zarga,r 
from the intestines of a dove at Nagpur. Their rostellum has & double 
row of hooks of uniform size and, suckeps are also a.rmed with many 
rows of minute spines, hut no definite specific identification of these 
tapeworms is possible on account of the segments being

J 
too gravid. 

Cotugnia cuneata var. nervosa Meggitt. 
1925. Ootugn~a cuntata, yare nervosa, Moghe, Ree. l'1td.· J/U6. XXVII, p. 431 
1930. Cotugnla cuneattli yare nervOBa, South:"ell, FatuM Brit. I1t4ia" Cestode., 

II, p. 107 .. 

About eight specimens of this worm alone were collected by Mr. Zl1rgar 
from the intestines of 8i pigeon at Gondia (C.P.). Moghe' found these 
worms in ass~?iation with 'Ra~lietina (Raillietina) naffPurensis, in every 
one of the tInrty to forty pIgeons, he exanPJled. South'W'ell puts· tlte 
species of this genus into two groups, one with "Rostellum, much smaller 
than suckers" and the other, with the "Rostellum approximating m 
size to suckers': He ~ncludes the species c,!"neata in the. latter group. 
~ all the speclmens, In the present collectIon, the rosteHum' ia maca 
larger than the suckers. 
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Fam. HYMENOLEPIDAE. 

Hymenolepis gracilis (Zeder) Cohn. 
1930. Hymenolepis g'racilis, Southwell, Fauna Brit. India, Cestodes, II, pp. 130-

131. 
1940. Hymenolepis gracilis, Hughes, Bull. Okla. Agri. &: Meek. Goll., No.8, 

p.13. 
1941. Hymenolepis gracilis, Hughes, Trans. Amer. Micro. Soc. LX, p. 412. 

SpecIes of the genus Hymenolepis have not been recorded from ducks 
'from the Central Provinces. Mr. Zargar obtained two specimen~ of 
H. gracilis for the first time from this region. He found them in the 
intestines of a duck in association with another species of tho same 
genus, Hymenolepis oweni, at Nagpur. The specimens are contracted 

.and measure about 6-10 mm. in length and 0·5 mm. in width (maximum). 
The number of rostellar hooks is eight. 

Hymenolepis oweni Moghe. 
1933. Hymenolepis oweni, Moghe, Parasit XXV, pp. 337-39. 

Many specimens of this parasite were collected by Mr. Zargar from 
the intestines of a duck at Nagpur, along with those of Hymenolepis 

. gracilis. These are much larg~r examples than the last specie~; their 
length being 29-53 mm. and maximum width about 1.0 mm. Sucker~ 
are armed but the number of rostellar hooks is only nine in each of the 
two scolices that I have in the_collection. Moghe had collected his 
specimens from Philomachus pugnax L., from Nagpur. 

Hymenolepis sp. 
This collection of specimens of the genus Hymenolepis has proved 

-of special interest. They have the number of rostellar hooks only 
six. It is a larger form like H. oweni, the size of some of the pieces 

-with me being 30-40 mm. in length and about 1.5 mm. in breadth. 

T'-XT-FiG. 1.-Hymtno7tpiB sp., shape of a rostell&r hook • 

.other noteworthy points are the presence of a sacculus t(ccessorius, a, 

Yery long cirrus sac, with a big internal vesicula seminalis and a volumin
.ous receptaculum seminis. Specific identification of sp"ecimens has not 
been made definite as, unfortunately, I have only one scolex at my 
.dispos.al. The shape of a rostellar hook is as shown in Text-fig. 1. 
Its length is 5S·4ll-, the blade' measuring 20'Oll-~ 

These specimens were also obtained by Mr. Zargar, from the intestines 
.r a duck,' at ~agpur. 

Cestode sp. (Immature) 
Four oval cysts, containing immature cestodes, .were collected, 

:kom the liver of a fish host, Ophicephalus punctatus at Sa~bhata in 
.he Patna State. Their maximum measurements are 6·4x4·0 mm. 



136 Records of the I nf!,ian Museum. [VOL. XLV, 

NEMATODA. 
. Fam. ASCARIDAE. 

Sub-family. ANISAKINAE. 

Porrocaecum pristis Baylis and Daubney. 
1922. porrocaecum pristis, Baylis and Daubney, Mem. Ind. Mus., VII, pp. 280.· 

28l. 

Only two somewhat immature female specimens of this parasite' 
were obtained by Mr. Zargar from a fish, Wallagonia attu (locally known
as Paran) , a considerable number of which died in October, 1945, itt 
the tank water reservior of the Bengal Nagpur Railway, at Gondia· 
(C.P.). One of the parasites was found encysted in the peritoneal tissuE:'"' 
of the body cavity of the host (Text-fig. 2). Regarding the fish mortality,~ 
the Veterinary Assistant Surgeon, Gondia reports: "... an appreciable-

TEXT-FIG. 2.-PO'I'I'ocaecu.'1Tt pristis Bl;I.ylis and Daubney (encysted). 

m.ortality amongst fish was recoided in a tank situated close to Gondia· 
town. The fish used to jump out of the water and die within a couple' 
of minutes. No exact cause of death has yet been ascertained" It· 
was also reported that; ~he di&eased fish had no taste. Further inquiries 
bring out the fact that W aitu was the only species of fiSh, which was:
a:ff~cted.. :Iror want of sufficient material and detailed'information, 'iii 
is difficUlt to say whether the Il:ematode parasites were in any way 
tesponsible for this fish mortality. 

~orrocaecum sp. . . 
A single specimen of this nematode was obtained at Aalebhata, in. 

the Patna State, from the intestines of the same host, ,(Wallagonia attu)J 
which harboured lsoparorchis in its liver. The structure of ~he ante~io~' 
portion of this parasite is somewhat interesting. It is roundish ini 
shape and has two broad-based papillae~ clearly seen, projecting out •. 
But as' there is' a single damaged specimen in· the co~ection:, it has"not
been possible to give it a specific name. 
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Stewart! recorded many unidentified nematode larvae from this fish, 
from various localities in India. Baylis and Daubney2 also mention them 
as unspecified species of the genera Porrocaecum and Oontracaecum. 
Their specific identity is still unknown. Therefore any study, leading 
to the establishment of -the specific identity, particularly of the adults 
of these larvae, may prove of interest especially from the point of 
view of fisheries. 

Sub-Fame ASCARINAE. 

Polydelphis sewelli Baylis & Daubney.3 
1922. Polydelphis 8ewelZi, Baylis and Daubney, Mem. Ind Mus., VII, pp. 273· 

274. 

Three specimens of this parasite, collected, from the snakes, N atrix 
piscators-chequered keelback, from Deolali, Dist. Nasik (Bombay 
Precy.) were sent on to the ~oological Survey' of India, for study by 
Mr. H. S. Prater, of the Bombay Natural History Society. One of the 
parasites was·found on a white patch along side the top of the lung of 
the host and the second on a similar white patch over_ the heart of the 
same host. The third worm was collected from the stomach of a second 
host, reported to have been kept in captivity. - This specimen does 
not easily-lend itself much to study. 

Fam. HETERAKIDAE. 

Ascaridia galli (Schrank) -Freeborn. 

1936. AS,caridia. galU, Baylis, Fauna Brit. India, Nematode, J, pp. 133-36. 

Five specimens of this worm were obtained by Mr. Zargar from the 
intestines of a fowl at Chanda (C.P.) and eight specimens, from the 
oesophagus, gizzard and proventriculus of a goose, at Nagpur. This 
is a very common parasite of Poultry both in the Central Provinces 
and Central India, although it has not yet been recorded. Its 
host-recora from a goose is interesting. 

Heterakis gallitiae (Gmelin) Freeborn . 

. Specimens of this worm weI e Cu llected, in ass9ciation with Paronia 
sp. and Ascxridia galli from fowls at Khandwa by Mr. S. L. Zargar. 
They have also been collected from fowls at Nagpur. 

My thanks are due to Dr. B. N. Chopra, D.Sc., F.N.I., Dirclctor 
Zoological Survey of India, for going through the Ms. and giving helpful 
suggestions. I am greatly indebted to J\fr. S. ~. Zargar, Deputy 
Director of Veterfuary Services, Oentral Provinces, N agpur, for the 
collection of most of the material. I also 'wish to thank. Mr. Zahid 
Husain, Assist. Fishery Developnlent Officer, Nagpur for supplying me 
some information. 

lStewa.rt, Bee. Ind. MU8., X, pp. 179-181 (191·.t). 
2Baylis B.nd Daubney, Mem. Ind. Mus., VII, pp. 280-81 (1922). 
'Baylis and Daubney, Bee. Ind. Mus., XXV, pp. 551-578 (1923). 





ON SOME SPECIES OF AOETES (CRUSTACEA, SERGESTIDAE) 
FROM TRAVANCOREl 

By S. NATARAJ, M.Sc., Assistant, Zoologica,l Survey of India-, 
Banaras Oantt. 

INTRODUCTION. 

The present paper is the outcome of a systematic study of the different 
Ipecies of Acetes occurring along the Tra vancore coast. These are 
fished on a large scale and are of considerable commercial importance. 
The work, on which this paper is based, was taken up at the suggestion 
(jf Dr. C. C. John, Professor of :\1 arine Biology and Fisheries, and the 
identification of the specimens wa~ conducted partly in the Marine 
Biological Laboratory, Trivanclruln, and partly in the Zoological Survey 
of India, Calcutta. 

The collection consists of four species, out of which one is & new 
variety of Acetes sel'rulatus (Kroyer). The remaining three specie! ttr~ 
A. erythraeus Nobili, A. sibogae Hansen and A. dispar Hansen. 

As stated by Kenlp (1917), usually two species are found together 
in most of the collections. The new variety described in the present 
pa.per is often found in association with A. erythrae'us, while in the collee
tion of A. disp'lr, stray specinlens of A. erythraeus are also seen. This 
mingling of species renders the isolation of specimens according to specie. 
rather a tedius process. But the same difficulty is not experienced 
in separating the sexes of the various species, since, except in A. erythrmUl, 
the males possess an elongated antennular peduncle. 

Kemp (1917, p. 45) in describing the characters of the genus Acete6 
~ays: 'the precise distribution of the red pigment is perhaps different 
in different species, but on this point nothing precise is known'. In 
all the specimens I have exalnined so far the red spots, described as 
tail-organs by Okada (1928), are present. They could be seen as bright 
red spots when fresh, but in preserved specimens the red colour fade8 
and -disappears, the region of the red spots alone, being distinguishable 
as dense white pa.tches. In all species there are two pairs of these tail
organs, one pair on-each side. One spot is la,rge and more or less circular 
&nd is situated on the basal segment, while the other is slightly smaller 
#t,nd occupies the proximal region of the endopodite of the uropod (Text .. 
fig. 2~. The precise location -of these spots is tlie same in all the 
individuals and in all the species so far examined and hence the presence 
of the tail-organs 11lay be regarded as a generic character. The func .. 
tion of these organs is unknown, but Okada thinks it may be photogenic. 

The clasping spine present on the outer antennular flagellum of 
the lnale in all the species (Text-fig. 1d & Text-figs. 2a, b, c & d) i. 
not a regular solid spine as the meaning of the term would imply, but 
it is grooved longitudinally from apex to base along its inner aspect. 

1 Part of Thesis submitted for the M.Sc. degree of the University of Trav&neore 
and published with the permission of the Director, Zoological Survey of India. 
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The groove becomes broader and shallower toward! the tip. The inner 
surface of this groove is studded with a varying number of spinulea or 
tubercles in the different species. This grooved condition of the clasp
ing spine is visible only under high magnification. In addition, it 
may also be mentioned that the tip of the clasping spine is somewhat 
curved in all species, and the degree of curvature varies in different 
species. . . 

The breeding season of the new v3rlety of A.. serrulatus and of A . 
• ,ythrae'U~ is from January to April, since all the specime~ . colledted 
~uring these months are seen to possess mature. gonads. ThIS IS further 
evidenced by the fact th:at the plankton eollections from April to July 
are rich in the larval forms (Menon, 1933) of Acetes. During this breed
ing season the adults appear in large shoals in the coastal waters drift .. 
ing with the current, along with Mysid8, Alima larvae of Squilla and 
young forms of SelJi(Jt, Loligo and fish fry. I t is during these month~ 
that they are invariably found in the stomach contents of the different 
~CUbl~ shoal fishes, such as Lactarius, Horse-mackerels and TrichiufU8. 
(>c~asl0nally Acetes forms the food of Sardines and Mackerels which" 
are essentially plankton feeders. From June to September ~eBte.8 
fpmts t~e 'chief food of Lactarius and Trichiurus. 
,- Acetes serrulatus (Kroyerp var. johni2: nov . 
. . -: ['he ·eye':stalks are about one-third the length of the carap3ce, and 
;the diameter of the cornea is about half as long as the distal joint of 
·the eye.stalk. 
. The basal segment of the antennular peduncle of the female is about 
1.2 times the length of the two ultimate segments combined; the 8eeond 
segment is about 3.3 to 3.6 times and the third from 6 to 6.5 times as 
long as broad (Text-fig. 1b)~ In the male the basal segment is slightly 
le!s than half the length of the two ultimate segments combined; the 
second segment is from 3.2 to 3.5 times as long as broad; the third 
~seglnent is greatly lengthened and is from 10.5 to 12·5 times alS long as 
broad, and is seldom less than 10 times (Text-fig. la). 

The outer antennular flagellum of the male (Text-fig. Ie) bears 
two clasping spines,' one longer than the other, and both of them are 
curved· ~nwards at their tips resembling a hockey stick. On the innex 
'surface of these clasping spines there is a narrow longitudinal groove 
'originating from the base and extending right up to the tip where it. 
becomes broader and shallower. The terminal flattened portion of 
the groove and the tubercles are visible only under high magnification. 
The distal basal segment of' the flagellum is rather short. 

In A. serrulatus, Hansen (1919) describes a 'conspicuous protuberance' 
on the side remote from the clasping spine in the segment in advance 
of that which bears the two clasping spines. This 'conspiQuous pro
,tuberance' occurs in the~present variety as well, but it is larger and more 
prominent. As in A. serrulatus, it carries·a few minute hairs on its 
·angular portion. The segment opposite the tip of the large clasping 
spine bears 4 to 5 long spinules near its distal end. 

1 Serge8tts serr'ulatu8 Kroyer, KgZ. D. Vide Belsk. Bhrijter, Math. naturfJ. A/delin.g, 
IV, p. 26~, Tab. IV, fig. 12a-g. Also see Hansen 1919, p. 41. 

I Named after Dr. C. C. John, Profee£of-ofMarine Biology and Fieherie8, Uni1'eraity 
. Qt T.avI;Jlcore, Triva:ndl'UUl, u~aer 'Wh~ the :vrqe~t 'Wofk was dOll'_ 
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TEXT-FIG. l.-Acetes serrulat'us (Kroyer) yare jokm, nov. 

a. antennular peduncle of male (x ca. 15); b. antennular peduncle of female 
(x ca. 15); c. outer antennular flagellum of male (x ca. 60); d. longer clasping spine 
of the outer antennular flagellum of male (x ca. 660); e. third and fourth thoracic 
I!Jternite of female (diagramatic); f. righthalfofpetasma of male (x ca. 40); g.tipof 
telson of male (x ca. 200). -

cap. Capitu-Ium; p.e. Pars externa; p.m. Pars media; p.tJ. Processus ventralis. 

The external maxillipeds in the females reach almost to the tip 
and in some cases even extend beyond th~ tip of the third antennular 
zegment. In males they reach only to about the.-middle of the second 
segment. In both males and females the external maxilliped is -alway. 
slightly shorter than the third peraeopod. 
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The third thoracic sternite of the female is broadly triangular in 
ahape, it is gently' grooved and the anterior margin is slightly depressed. 
The foUrth thoracic sternite, unlike that of the other species of the genus, 
is acutely pointed at both: ends, while the median region is broadly 
grooved (Text-fig. Ie). 

The coxae of the third pair of legs of the male are devoid ·of any 
teeth on their distal inner angles. . 

There is a small bluntly pointed process between the bases of the 
first pleopods. 

T;he petasma is of the typical simplified form with the two primary 
divisions, viz., the pars externa and pars media.' Pars astringen is 
absent~ The pars externa is a large fiat pla~e, with a greatly expanded 
proximal end and a slightly narrower distal" end, the posterior border 
of which is conspicuously emarginate. Pars m-edia is somewhat long 
and slender, with a more or less br.oad and gently depressed proximal 
end. Distally the pars media is differentiated into the capitulum and 
the processus ventralis. The capitulum is hemispherical and devoid 
of spines. The processus ventralis originates from a little distance 
above the hemispherical capitulum and is placed at right angles to the 
long axis of the pars media, with its small and rounded tip. directed 
towards the pars externa. The capitulum and the processes ve~tralis 
together have the appearance of a well ... defined human f..Qot. The ventral 
or the external margin of the processus ventralis is beset with a few 
short modified spines (Text-fig. IJ). 

The telson reaches, almost to the middle of the inner uropod. The 
angular te~npnatiO:r1 of the lobe at the proximal end of the inferio-Iateral 
margin is placed almost mid:way between the base and the 'apex. The 
tip is generally straight but sometimes it is slightly convex (Text-D.g. 19), 
and bears on either side a small tooth. Though both these teeth are 
present in the majority of the specimens examined, occasionally in 
some of the speci~ens the right 'Or the left may be missing., 

The ciliated and non-ciliated portions of the external border ~of the 
outer uropod are separated by a small tooth, which 'is longer and more 
point~d in the females than in the -males. In adults the non-ciliated 
part is from 1.6 to 1.8 times the length of the ciliated part. 

Mature males measure from 15 to 20 mm. and the latter appears to 
be the maxiinum size of this new variety. "-

Live specimens are semi-transparent, the only coloured parts being 
the cornea which is black and the tail-organs which are-bright red. 

Affinities.-The present variety closely -resembles A. serrulatus in 
the possession of a conspicuous protuberance on the outer antennular 
flagellum of the male, in the shape of the telson and in the presence 
of a small bluntly pointed process between the bases of the first pleop9ds. 
It~ however,. differs .from A. serrulatus in the presence of "four to five 
I1pmes OppOSIte the tIP of the large clasping spine of the outer antennulaf 
flagellum of the male, iIi. the relative measurements of the different joints 
of the a~tennular peduncle, in the absence of a tooth on the distal inner 
a.pgl~ of the coxa of the third leg in the male, in the shape pf the petasma 
and m the shape of the female genital area. 
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The '~onspicuous protuberance' on the outer antennular flagellum. 
of tll.e male is a distinctive feature of A. serrulatus and is met with in 
no other species of Acetes. Since the specimens under consideration 
possess this structure, they cannot but be assigned to A. se1'rulatus. 
At the same time, the differences enumerated above suggest that the 
present examples represent a . variety quite distinct from the typical 
form. 

Locality.-This new variety is found abundantly in the coastal waters 
of Travancore from the middle of December to the middle of April 
along with A.. erythraeus. 

T'!Ipe-8pecimens.-~ o. 02554/1 in the Zoological Survey of India. 

Acetes erythraeus Nobili. 

1917. Aedes er1/.tkraeus, Kemp, Ree. Ind. Mus. XIII, pp. 51-54. 

Acetes erythraeus occurs in large quantities along the TrivandruIll 
coast, from the middle of December to the middle of April. It is usually 
found in association with A. serrulatus var. johni, nov. 

The present specimens agree in all details with the description and 
figures given by Kemp. Though there are slight differences in the 
proportions of the antennular segment, with regard to the more important 
specific characters no marked differences have so far been noticed. But 
a few minor differences which, though not of any specific importance 
have been noted and these are :-(1) the tnberculiform eminences on 
the anterior edge of the third thoracic sternite of the female is rather 
sharp and pointed and (2) in the male there is a longitudinal groove 
on the inner surface of the clasping spine when seen under high power 
of the microscope. This groove becomes wider and shallower towards 
the curved tip and is studded with numerous tuberculiform processes 
-which become fewer towards the base (Text~:fig. 2a). 

The proportion of the males ~o females in the collection is in the 
ratio of 1: 3. Large mature males-measure about 20 mm. and the 
females about 24 mm. In ~ll the specimens examined the gonads ·are 
well developed. The tail-organs are very distinct and prominent. 

Live specimens are semi-transparent, the only coloured parts are 
the cornea of the eye and the tail-organs. The cornea is black and the 
tail-orsans are bright red. 

Dist'l"ibution. Colefax (1940) gives the distribution of the species 
as Red Sea, western side of the Bay of Bengal, Penang and the Gulf 
of Siam' and French Somaliland. 

Acetes sibogae Hansen .. 

1919. Acetes sibogae, Hansen, Siboga Exped. Rep. XXXVIII, pp. 38.39, 
pl. iii, figs. 4a-k. 

While eng~ged in, my investigations at Trivandrum, the Professor 
of Marine biology and Fisheries' placed at my disposal a collection of 
Acetes from Quilon, which was in a very good s'tate of preservation. 
This collection was made at' Neendakara :Q,ear Quilon, some twenty 
years ago by one of the staff of the D~partment of Fisheries, posted at 
that station. The specimens 'had remained unidentified all these -years. 
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The specimens agree in all details with the description and figures 

of Hanseps' A.. sibogae. An additional observation made, with regard 
to the clasping spine of, the outer antennular flagellum. of the male is., 
that the inner curved surface of the clasping spine is travers.ed by a, 

longitudinal groove from the top to the base, .with a single median row 
of "prominent spmes which "could be seen under high magnifioation 
(Text-figs. 2 b & c). 

t. o.-~-

Cl. 

tI!fi-:.~:J~i~¥II~ -----! .. "'; 
'1 

e. 
TEXTRF!G.2.-Aeetea erytkraeus Nobili. 

a. clasping ~pine of' m~le (x ca. 200); b. A,cetes sibogae Hansen, clasping spine of 
mllle (x ca. 200), c. Acetes s~b,oga.e Hansen, the dIstal portion, of the olasping sl>ineof 
m.~le (x ca. 660); d. Acet~s dt8par Ha.~sen, the distal portIon of the longer olasping 
Jl'p!Ue of male lx oa. 660), e. Acetu d'ltspar Hansen, portion ·of uropod .howm, 
tan .. organs (x ca. 15). . . 

6.1'. Basi'po~te; e.'I&. Euiopt>iite i •. ~, Exopodite; '.0. T"U-orlan, 
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J'or~y.1ive specimens were selected at random from -t.he collection 
ttnd the following additional measurements' were made. 

1. The basal segment of the antennular peduncle in the female 
is from 1.1 to l.2, and never more than l. 2 time3 the length 
of the two terminal segments combined; in males it is neStrly 
1.5 times. 

2. The second segment in both males and fema.les is from 2.5 to 
3.5 times as long as broad. 

3. The third eegment in males is from 8 to 9 time~ and in the female~ 
from 5 to 6 times as long as broad. 

4. The non-ciliated portion of the outer uropod is nearly 1.5 times 
the length of the ciliated part but never more than 1.5 time$. 

5. The third maxillipeds in the males reach to- about half the length 
of the terminal segmen~ of the antennular peduncle whereas 
in the females they extend beyond the terminal segment 
by about half to three-fourth~ their· length. 

-Large mature males measure from 14 to 18 mm. The largest female 
in. th~ collection: measures 23.2 mm. 

The tail-organs have lost their colour completely, yet they could 
be seen. distinctly as dense white patches and occupy the same relative 
position as that in the rest of the species recorded hi the present paper. 

Di3tribution.-, Colefax (1940) in the distribution table of the different 
species of .Acetes states that A. sibogae occurs in the Bay of Bima, Flores 
~ea and Sangkapura-roads Bawean Islands, Java sea. Now ,that the 
~pecies has been recorded from Quilon in Travilncore, the range of the 
species appears to be quite extensive. -

Acetes -dispar Hansen!. 
1919. Acetes dilJpar, Hansen, Siboga Exped. Rep. XXXVIII, pp. 39-41, pI. 

iii, figs. 5a-f & pI. iv, fig. laO'. 

Two . Collections of this species were made from the Trivandrum 
coast in July 1941. My specimens agree fairly closely with Hansen'e, 
hut a few additional points which I observed during the examination 
.of the present examples. are given below. 

The eyea are slightly ID<?re than one-third the length of the carapace. 
The basal region of the eye-stalk is very narrow compared with the 
.other species of the genus. 

The ba~~l segment of the antennular peduncle of the female is from 
1.2 to 1.4 times (generally 1.3 times) the length pf the second and third 
segments combined; the second segment, in 16 out of the 21 specimens 

-examined and measured, is either 3 or slightly over 3 times; and the 
third about 5.5 times as long as broad. In males the combi~ed l~ngth 
of the. two. ultimate segments is from 1.8 to 2 times the length of the 
basal 3egment; the second segment is from 2.5 to 3.3 times as long a~ 
broad; and the third segment, in 15 out of the 19 specimens measured, 
is about 12 times as long as broad. 

1 According to Burkenroad and Colefax (8ee references at the end of this paper) 
A. diBpar Hansen ap:(lear$ to be synonymous with joponiCu,8 KiRhnouye.' 
.R. N.- O"'oF~' 
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The outer antennular llage llum of the. male reselttble8 that of A. 
ja,ponicu8 in the possession of two clasping spines, except ~ a, 8~lt 
individual in which three spines were present. The two claspmg spmel 
a.re grooved longitudinally on their inner margin, the groove becoming 
broader and shallower towards the tip. The entire groove is studded 
with closely arranged tubercles which becomes fewer towards the base 
(Text .. fig. 2d). The segments opposite the tip of the clasping spines 
do not bear any blunt processes. 

The external maxilliped is always slightly shorter ~han the third 
peraepods and reaohes al~ost to about the tip of the antennal scale. 

The third thoracic sternite of the female carries a large backwardly 
directed plate which posteriorly overlies the fourth· sternite. It is 
depre~!ed in the middle line, its lateral edge! are posteriorly convergent 
and its distal margin is free and emarginate. The posteriorly directed 
plate is easily llisible in a side view. Females of this speoies eouId ~ 
M!ily isolated from those of other species of Awes (except A. japMtic~) 
by viewing the specimens laterally, when the backwardly directed 
plate of the third thoracic sternite could be seen distinctly. 

The~e is a small pointed process between the bases of the first pleopoM. 
The pars media.of the petasma is truncate at its proximal eDd. The 

~&pitulum is bulbous at the tip and is se.t with numerous minute hookS ; 
the processus ventralis is a long and pointed process whioh usually 
exceeds the bulbous portion, but occasionally it is seen. to be ~hort. 
The entire petasma agrees with Hansen's description. 

The sixth abdominal segment is nearly twice as long as broad. 
In males the ·ciliated: and non-ciliated portions of the external bord&r 

of the outer uropod are more or less equal in length, while in female. 
the non-ciliated portion is always slightly longer than the' ciliated part. 

Large mature. females of this species measure about 22 mm. while 
adul~ males reach a maximum length of 16 mm. 

In life the entire body is Bemi-transpa~ent as in the other spaeiea 
of A cetes , the only coloured portions being the cornea of the eye which 
j~ black and the tail-organs which are bright red. 

The seasonal occurrence of A. dispar appears to be different from. 
that of the other species which occur along the Trivandrum coast. Ths' 
~everal collections of Acetes made .. from this coast from January to April 
consist only of the two species, A. erythraeus· and A. ~err'Ulatu$ var. 
jokni, noV'., and there is not a single individual of 4. dispar found among 
them. . But the July colleotion from the sa~e coast is main.ly composed 
of A. dispar. 

Dist,tibution. Hansen (loc. cit.) examined specimen~ of A. dispfl,f 
from Cheribon, Java and Lem Ngob, Gulf of Sia~. It appears fr~nl 
the distribution table given by Colefax (loc. cit.) that this speoie'S h_. 
not been recorded so far from any other locality. The pr~sent is the 
:first record of the species from the Travancore coast. 
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STUDIES. IN INTRASPECIFIC VARIATION. 

III-BODY -SIZE AND BIOMETRICAL RATIOS IN VARIOUS TYPES OF 
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(FORSKAL). [ORTHOPTERA, ACRIDIDAE,.] 1 
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While attempting to elucidate (Roonwal, 1936-1947a) the various 
types of intraspecific variations in the Desert Locust, Schistocerca gregaria 
(Forskal), the problem of variation in size and in biometrical ratios in 
the different types of individuals was taken up, and the results are 
presented here. Aspects of biometrical differences between greg~ria 
and solitaria phases have been studied by a number of workers (vide 
'Rao, 19!17-1942; Murat, 1939; Vayssiere and Lepesme, 1939; and 
Kennedy, 1939), but differences between other major types of. intra
specific variations, discovered in recent years, remain unelucidated. 
These variations ,are: (i) Eye-stripe and related variations (Roonwal, 
1936-1947). Two main types of solitaria individuals occur with regard. 
to eye-stripes, viz., 6~ and 7 -striped. Very rarely, 5- and 8-striped 
individuals are also encountered. Gregaria individuals are always 
6-striped. (ii) Two solitaria colour-types occur irrespective of the 
eye-stripe variation. Blue-grey adults and green hoppers occur com
monly, while the other and rarer colour type consists of fawn adults 
and hoppers (Roonwal, 1945a, 1946a). 

Several problems, hitherto unsolved, present themselves with regard 
to body-size and biometrical ratios. For example: What are the 
degree and the probab1e causes of the differences, if any, in body-size 
between grega'ria and solitaria individuals 1 Among solitaria individuals 
themselves, is there any difference in size between 6- and 7 -striped forms ~ 
Does sexual dimorphism exist in the biometrical ratios; if so, what is 
the nature of these differences 1 In the present account I have attempted 
to answer these .and related questions in respect of three major types of 
individuals, viz., gregaria (6-striped), solitaria 6-striped and solitaria 
7-striped, 

1 For previous parts see Ree. Indian MU8., XLIV, pp. 369-374 (1946) and India.n ,T~ 
Rnl" V~I, pp. 77-84 (1946). 

[ 149 ) 
B 
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The gregaria individuals measured. were taken mostly from swarms 
of 1889-1891 and 1930-1931 all over India, with a sprinkling of Iranian 
specimens. All individuals in which the eye-stripes were clear had 
6 stripes. The remainder were assumed to have the same number of 
~tripes, since it has been demonstrated In recent years that gregaria 
individuals are invariably 6-striped (Rao, 1937, 1942; Rao and Gupta, 
1939; Roonwal, 1941, 1945). The solitaria individuals measured 
were obtained in Mekran (Baluchistan, W. India) during late 1935 .. 1936, 
and thus during the middle of the last "solitaria" or non-swarming· 
period which extended from 1932 to 1939, a fresh swarming period 
having begun in 1940. The year 1936 was in every respect a typical 
solitaria year. Individuals of the blue:-grey colour-type (vide supra) 
alone· -were utilised, though it may be mentioned that no obvious 
biometrical differences were noticeabl~ between that and the fawn type. 

The following data for the fawn type of solitaria individuals 
(sonthern Baluchistan, November 1935 to August 1936) were obtained 
and are given here for facility of"'comparison, even though the samples 
are small : 

Males. 
6-striped (8 individuals).-E, 51·0-157·0, mean 53·3 mm.; Jr, 24·0-28·0, 

mean 25'9 mm.; ElF, 1·96-2·23, mean 2·06. 
7-striped (5 individuals).-E, 49-0-56·5, mean 52·8 mm.;. F, 

24·0-28·0, mean 25·8 mm.; ElF, 1·97-2-11, mean 2-04. 

Fema'ks_ 
6-striped (5 individuals).-E, 59·rs-64·2, mean 62-1 mm.; Jr, 29·3-31-7, 

mean 30·5 mm.; ElF, 1·96-2·13, mean 2·09. 
7-striped (5 individuals).-E, 6J-O-66-0, mean 63-8 mm.; F, 

29-~-~1·5, mean 30-7 mm.; ElF, 2-01-2"12, mean 2·07 .. 

From continuoUB field observations over a considerable period (1935-
1938), including the period under study (late 1935-1936), I could satisfy 
myself that the "solitaria" population studied was genuinely solitaria. 
Throughout that period, the population, though undergoing small fluctua
tions, was very low, seldom rising above 1000 per square miles. The 
breeding history was not precisely known. It may be stated that under 
80litaria conditions, with a very low population scattered over a vast 
area, with the breeding places scattered in tiny patches over an equally 
extensive area, and, finally, with long-distance 80litaria migrations from 
one country or belt to another (e.g., from Arabia ana Iran into India, 
and vice versa), it is practically impossible to trace the exact breeding 
history of small samples of population. Therefore, the population density 
inaex, taken in conjunction with the actllal morphological characteristics 
of the individuals themselves, and with the characteristics of the popu
lation in that and neighbouring areas during the months immediately 
preceding and following the period under study, p~ovide the only 
satisfactory means of judging the nature of field populations. 

Measuremen~s wer~ taken with a vernier calliper having dial gradua
tions reading up to 0-1 mm. The mode of measurement was that re
commended by the Fourth International Locust Conference (Cairo, 
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1936)2. The body-parts measured were (Tables 1-4): Length of elytron 
(E); length of hind-femur (F); maximum width of head in the genal 
region (C); length of pronotum at -the keel (P); height of pronotum 
(H); and width of pronotum at the constriction (M). The biometrical 
ratios studied were: ElF, PIC, HIC and M/C. The sexes were analysed 
separately. The approximate number of specimens measured for 
various purposes was as follows :-Phase gregaria: 35-77. Phase 
8olitaria: 6-striped, 152; 7 -striped, 109-110. 

SIZE OF BODY-PARTS. 

~he mean length of the elytron in males is 53·03 mm. in gregaria, 
52·2 mm. in 6-striped solitaria and 52·4 mm. in 7-striped solitaria in
dividuals; in females the mean length is 58·01, 61·6 and 62·9 mm. 
respectively (Tables 1 and 5). 

The mean length of the hind-femur in males is 24·4 mm. in g'regaria, 
25·4 mm. ib 6-striped solitaria and 26·1 mm. in 7-striped solitaria 
individuals ; in females the me~n length is 26 0 4, 29·4 -and 30·9 mm. 
respectively (Tables 2 and 5). 

For the head and the pronotum, measurements of gregaria individuals 
only were made (Tables 4o,-g and 5). The mean figures (in mm.) are: 
C, ~ 7·6, ~ 7·9; P, (! 9·9, ~ 10·5; H, ~ 8·4, ~ 8·9; and M, ~ 5·9, ~ 6·4. 

It will be seen that regarding elytron and hind-femur lengths, the 
following differences are observable, the sexes being separately analysed 
(Tables 5 and 6) : (i) Among solitaria, the 7 -striped individuals are 
slightly larger than the 6-striped. (ii) The gregaria (all 6-striped) are 
considerably smaller than 6-striped solitaria and even more so than 
7 -striped solitaria individuals; the male elytron of gregaria is, however, 
exceptional in being longer. Regarding the degree of relative sizeA. 
differences (Table 6), if the mean length of 6-striped solitaria is taken 
as 100 and the variation in other types calculated as percentages of it, 
the following points are noticeable :-Elytron length: Gregaria d'cr 
are 1·6% longer, and ~~ 5·80/0 shorter; 7 -striped s~litaria c!~ are 004°/~ 
and ~~ 2·1 % longer. Hind-femur length: Gregaria c!J are 3·9% and 
~~ 10·2% shorter; 7:.striped 80litaria c!~ are 2·8% and ~~ 5·1 % longer. 

In the Red Locust, Nomadacris septemfasciata (Serv.), the value of E in 
gregaria females is much smaller, and in gregaria males larger, than 
in solitaria (Lea and Webb, 1939); this condition is similar to that in 
Schistocerca. On the other hand, in the Moroccan Locust, Dociostauru-s 
maroccanus (Thunb.) (~annone, 1938, 1939), and in the Brown Locust, 
Loc'Ustana pa1'dalina (Walle) (Faure, 1932; Smit, 1939; Plessis, 1939), 
both E and F are longer in phase gregaria than in phase solitaria, ir
respective of sex; this feature is especially pronounced in Dociostauru8 
where gregaria individuals are almost one and a half times as large as 
solitaria ones. 

The question whether the number of moults undergone is the cause 
of size-differences in S. gregaria may now be considered, but before 
doing so, the condition known to occur in other Acrididae may be briefly 
state~. In the Acrididae the males are, as a rule, smaller than {emal es 

2 The Fifth International Locust Conference (Brussels, 1938) recommended some 
Plipor alterations. These~ however, do not affect the conclusions presented here. 

:a: 2 
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Phase, sex and no. of 
eye-stripes. 

greg. c1 (O-striped) 

sol. c1 (6·striped) 

101. c1 (7-striped) 

greg. ~ (6-stripe(1) 

801. ~ (6·striped) 

,ole ~ (7-striped) 

Phase, sex and no. of 
eye-stripes. 

g reg. c1 (6'striped) 

s ole ~ (6-striped) 

e ole ~ (7-etriped) 

g reg. ~ (6-strlped) 

• ot ~ (6-striped) 

8 ole ~ (7·strlped) 

'I 
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Range and mean. 

e!) 

Min.-Max. Mean. ~ 
~ 

0 
~ 
~ ----

60'0-67'0 63'03 .. 
46'5-57,0 52·2 1 

48'7-66·0 62·4 .. 

60'5-66·1 68'011 .. 

66'0-67·0 61·6 .. 

66,2-67·5 62·9 .. 

TABLE 

Variation in length (mm.) of elytron 

Number t;)f 

e!) e!) c::l) e!) c::l) ~ e!) 

..:. ~ & 6 ;... tN CI) 
~ ~ 10 10 10 10 
Q 0 • Q • 0 0 0 0 
l'oo c.O ~ 6 ;... ~ 0,' 
~ ~ ~ 10 10 . 10 lt$ - -- -- -- ,.- -- --

.. .. o. 8 2 , 8 1 

3 2 6 11 11 20 13 

.. 2 1 3 2 4 6 

.. · . . . 2 0 1 2 

.. .. o. .. ., . . . . 

. . · . . . . . • 0 .. . . 

TABLE 

Variation in length (mm.) of hiniJ,lemu 

Range and mean. Number of 

-Min.-Max. Mean. e!) ~ 0) ~ e!) ~ ~ .,. c::l) 

6 ~ ;... ~ ~ 0, c:t:I ~ ~ 
~ ~ ~ eN eN eN eN eN (:-1 u; Q .b 0 .b Q u; Q . 

lO 

6 ~ ~ ~ eN 0, 0, ~ ~ 
~ ~ ~ ~ eN ~ ~ ~ eN - - - - ~ - -- --

22·6-26·0 24'4 .. .. ., · . 4 1 2 6 6 

22·0-28·0 26·4 .. .. . . 1 1 8 8 6 12 

24'0-28'0 26·1 .. .. . . .. .. .. . . 1 1 

20'8-29'6 26·4 1 0 0 0 1 0 2 2 1 

25'0·31·5 29·4 .. .. ., .. .. .. .. . . .. 

27,0-88·0 30'9 .. .. . . .. . . .. . . . . . . 
~ 
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1. 

(E) 2'n Schistocerca ~~garia. 

Individuals In each category (1 mm.). 

~ 0) ~ Q) Q) Q) 0) 0) Q) Q) Q) Q) Q) 0) 

..:.. J:, ~ ~ 00 ~ 6 ..:.. e'l ~ ~ J:, ~ t... Total. 
at') at') at') ~ ~ at') (C (C (C (C (C ~ ~ (C 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
..:.. J:, ~ ~ 00 ~ 6 ..:.. e'l ~ ~ J:, ~ ~ 
at') 10 at') at') &t') at') ~ ~ ~ (C (C ~ (C (C 

-- - -- -- - - -- - - -- -- -- -- -- -
2 1 1 1 .. .. . . .. . . . . .. .. . . . . 14 

9 10 1 2 .. .. .. .. .. .. . . .. . . . . 81) 

4 1 2 .. .. .. . . .. . . . . . . . . . . . . 25 

1 2 2 1 3 2 5 1 1 0 2 0 1 .. 26 

.. 1 2 2 2 6 6 14 11 11 3 2 2 1 63 

I' .. 2 2 1 3 2 17 9 13 17 7 8 3 84 

--

2. 

(F) in Schistocerca gregaria. 

individuals in each category (0·5 mm.). 

"O:tI Q) "O:tI Q) ~ Q) ~ ~ "O:tI Q) ~ Q) "O:tI ~ ~ Q) ~ 

J:, J:, ~ ~ ~ 1:" 00 00 ~ ch 6 6 ..:.. 1""'1 ~ e'l ~ 
~ ~ ~ ~ (N (N (N (N (N (N CI? CI? CI? CI? CI? CI? CI? 

0 ab 0 \0 0 ~ 0 ab 0 ab' 0 ~ c? ~ 0 ab 0 Total. 
J:, J:, cO ~ ~ ~ 00 00 ~ ~ 6 6 1""'1 ..:.. eN eN ~ 

~ ~ ~ (N (N ~ (N ~ (N ~ CI? CI? CI? CI? CI? CI? CI? 

- - ---- - -- - -- - -- - -- -- -- - -- - -
2 3 .. 2 .. .. . . .. . . .. .. .. .. . . . . . . . . 28 

12 13 24 10 3 0 1 . , .. .. .. .. o· .. . . . . . . 89 

4 4 3- 6 2 3 1 .. .. .. .. .. ., .. .. . . . . 26 

4 8 4 0 3 1 4 5 2 1 .. .. .. . . .. .. . . 34 

1 1 1 1 2 2 3 8 7 10 9 9 6 3 . , .. .. 63 

. . . . .. 2 0 1 3 2 6 4 11 20 20 8 7 1 5 . . 
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TABLE 

Variation in tke ratio ElF (elytron lengtklkindlemtur 

Range and mean. Number of 

P,hase, sex and no. of eye-stripes 
co 0) ~ ~ 00 I .-f -.tI 
00 00 0) 0) 0) 0 0 

Min.-Max. Mean. ;.. ;. ~ ;. ~ ~ ~ . ~ 0 . ~ cL c::. -.tI 0) 
00 00 0) 0) C» 0) 0 
;. ;. ~ ;. ~ ;. ~ - ---~ -- -- -

1. c1c1 2·04-2'30 2·18 .. -0 • .. · . -. · . 1 

gregaria: (6-striped) .. 2.~~ 2·08-2'43 2·24 .. ' .. .. .. .. · . . . 
----- --------

3,Both 2'04-2'48 2·22 .. -. .. · . . . · . 1 

--- -----.....-- --
I. c1c1 1'88-2'28 2-05 .. 1 2 0 7 12 17 

.olitaria: (6-striped) ~ 2. ~~ 1·96-2·25 2·09 .. . . . . · . 3 3 9 

Bolitaria : 

C 

c1c1 
~~ 

p 

c'1i1 
~~ 

-------- ----
1.8. Both 1·88-2·25 2·07 .. 1 2 0 10 15 26 

--------------, r~~ 1'85-2'13 2,004 1 0 2 1 2 9~ 5 

... 

7-strlped) 2. ~~ 
-

1·93-2'17 2·08 .. -. . . 10 6 20 17 

--------------
l 
(8. Both 1·85-2·17 2·02 1 0 2 11 8 29 22 

TABLE 

VtJriction in tke wiiJ,tk of head (0), length of pronotum (P), 
HIO and MIa in Schistocerca gregaria, 

(a) Width of 

Range and mean. Number of 

Min.-Max. Mean. 6,6- 6,8- 7'0- 7,2- 7·4-
6·7 6'9 7'1 7·3 7·5 

6·7-8'0 7'6 1 0 0 7 8 
6·9-8·8 7·9 0 1 3 2 1 
-

(b) Length of 

Range and mean. Number of 

Min.-Max. 
Mean. 8·7- g·O- 9·3- 9·6-

8'9 9,2 9·5 9·8 

8'9-10·7 g·G 1 2 5 5-
8·7-11·G 10·5 2 0 5 3 
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3. 
I.],,) in Schistocerca gregaria. 

indivIduals In each category (0-03). 

I"- 0 CI) ~ C» 0::1 It') ct) ,.. ... to- o CI) 
0 ,.. .... ,.. .... 0::1 0::1 0::1 CI) CQ CI) ~ ~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
ab 00 

, 
..dt 

, 
0 cQ ~ da 

, I 00 
, .... to- 0::1 It') ,... 

0 0 ,.. .... .... 0::1 0::1 0::1 0::1 CQ C? CQ ~ 

0:1 ~ ~ ~ ~ ~ ~ ~ ~ ~ tN ~ ~ - - ---- - - - -- - -- - ----
0 1 1. 1 4 1 1 1 1 · . .. · . · . 

.. 1 2 0 1 4 6 5 0 2 1 0 1 

- - ----------------- - --
0 2 3 1 5 5 7 6 1 2 1 0 1 

--- ------------- --- ----
17 l' 1~ 1 1 1 1 · . .. · . .. · . · . 

12 e 15 8 8 2 2 · . . . · . .. o • · . 
- - --------------- ------

20 20 30 9 4 3 3 · . .. · . 00 · . · . 
---------------------- - --

3 1 1 .. • 0 · . .. o 0 o. o 0 • 0 o 0 o • 

12 5 10 3 8 
• 0 

.. .. o • .. o • .. o • 

--- --------------- ------
15 e 11 3 1 o. o 0 · . . . • 0 . . · . · . 

4 (a-g). 
height of pronotum (H), width of pronotum (M), arul the ratios PJO, 
phase gregaria. (A.ll measurements in mm.). 
head (0) 

individuals in each category (0'2 mm.). 

7'6- 7·8· 8·0· 8·2· 8·'· ~'6- 8·~. Total. 
7·7 7·0 8-1 8-3 8·5 8·7 8'9 

10 5 3 · - .. -- -- S, 
g 7 3 g 3 0 2 40 

pronotum (P). 

indiViduals in each category (0-3 mm.). 

155 

-

Tutal. 

-
12 

23 

-
85 

-
sg 

68 

-_. 
162 

-
25 

84 

-
109 

9,9- 10'2- 10'5 .. 10·8 .. 11'1- 11·4- 11·7· To~al: 
10-4 10'7 11-0 11-8 11-6 10'1 11'9 

8 7 - 8 · . .. .. . . 31 
I) 3 3 1 5 4 3 40 
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TABLE 4 

Variation in the width of head (0), length of tp'l'O'notum (P) 
HIO and MIO in Schistooerca gregaria, 

(c) Height of 

Range and mean. Number 

Min.-Max. Mean. 7·6- 7·7- 7·9- 8·1-
7·6 7·8 8:0 S·2 --

7·8-8'9 8,4 -. 2 6 

7-5-10-0 8,9 1 2 2 3 

(d) Width Of 

, Range and mean. Number 

Min.-Max. Mean. 5,0- 6·2- 6,4- 5-6- 5,8-
6-1 6,3 6-5 5 .. 7 5-9 

5-3-6-5 6-9 .. 1 3 6 11 

5-0·7,3 6'4 1 0 2 1 5 

j 

(e) Ratio 

Range and mean. Number 

Min.-Max. Mean. 1'17- 1'20- 1-23- 1-26-
1-19 1·22 1'25 1'28 

._, 

1·17-1·49 1-31 2 0 3 5 

1·21-1,42 1'32 .. 1 2 9 

(f) Ratio 

Range and mean. Number 

Min.-Max. ~ean. 1·03- 1'06-
1,05 l'OS 

1,04-1'19 1'11 4 5 

1-03-1-29 1-13 8 4 

(g) Ratio 

'Range and mean. Number 

Min.-Max. Mean. 0·71- 0-78-
0·72 0,74 

0-71-0-86 0,78 2 8 

0-71-0-88 o·sf 1 1 

-- I 
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(continued) . 
height of pronotum (H), width of pronotum (M), and tke ratios PIC, 
phase gregaria. (All measurements in mm.). 

pronotum (H). 

of individuals ill each category (0·2 mm.). 

8·3- 8,5- 8·7- 8,9- 9·1- 9'3- 9,5- 9:7- 9'9- Total. 
8'4 8·6 8'8 9·0 9·2 9'4 9·6 9·8 10·0 

5 12 3 4 . . . . . . .. .. 34 

1 4 6 7 2 4 6 3 2 43 

pronotum (M). 

of individual" in each category (0·2 mm.). 

6,0- 6·2- 6'4- 6,6- 6·8- 7'0- 7·2- Tot-al. 
6'1 6·3 6'5 6'7 6·9 7,1 7·3 

8 3 2 . . . . .. .. 34 

3 7 7 8 3 4 1 42 

PIC. 

of individuals in each ca~egory (0'03). 

1,29- 1·32- 1·35- 1·38- 1'41- 1·44- 1'47- Total. 
1·31 1,34 1·37 1·40 1·43 1·46 1·49 

8 9 0 3 0 0 1 31 

6 7 4 5 3 . . .. 37 , 

H/C. 

of individuals in each category (0'03). 

1·09- 1·12- 1'15 1'18- 1·21- 1'24- 1·27- Total. 
1'11 1·14 1'17 1·20 1·23 1·26 1'29 

9 9 3 4 .. .. .. 34 

10 11 7 2 2 0 1 40 

M/C. 

o f individuals in each category (0'02). 

• 
0·75- 0·77- 0,79- 0·81- 0,83- 0·85- 0·87- Total. 
0·76 0·78 0·80 0·82 0·84- 0·86 0'88 

5 13 5 3 1 2 .. 34 

2 9 7 9 6 3 2 40 
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even in those species in which both. the sexes undergo the same number 
of moults. The size-difference in such cases may possibly be due to 
the males having a faster rats of development than the females. The 
number of moults is only one of the causes of size-differences wit~ the 
species. When an extra-moult ~ peculiar to the females only, the ~dults 
of that sex are usually considerably larger than th~ males, as In the 
Rice Grasshopper, Hieroglyphus banian (Colem~n and Kuhni Kannan, 
1911). In Oolemania sphenarioides, where Coleman (1911) showed 
that about one-half the number of individuals in each sex undergo an 
extra-moult, the size of the adults is very variable, the body-length 
being 23-40 mm. in males and 25-40 mm. in females; the females are, 
on the average, larger. 

Mathur (1938) stated for S. gregaria that difference in the number 
of moults is the cause of the slight size-superiority of solitaria over 
gregaria individuals. No comparati:ve measurements were, however, 
given, nor evidently were eye-stripe variations and their developmental 
causes taken into account. When this is done, as shown below, Mathur's 
statement does not receive support. For the present discussion the 
length of the hind-femur alone will be considered, as -this character is 
generally regarded as a good indicator of body-size in the Acrididae. 
The main conclusions thus arrived at, however, apply equally well to 
the elytron, except in gregaria males. 

Comparing .first the 6-striped solitaria with gregaria (6-striped), 
it is seen that the latter are smaller .by 3'9-10·2%. Both these tyPes 
are known to undergo the same number of moults, viz., five (vide Roonwal, 
1937, 1946c; and others,) so that the size-difference that exists in this 
case cannot be attributed to an extra-moult but must be caused by some 
other factor probably connected with phases. Within the solitaria 
phase, the 7 -striped individuals are larger than 6-striped ones by 2·8-
bel %, How far is this size-superiority due to an extra-moult which 
is known to occUr in some 7-striped individuals ~ In the ,.absence of 
~ea8urements of 7 -striped individuals with and without an extra
moult, I shall take into consideration some indirect evidence for c<Jm-. 
parlson. 

I t is generally recognized that the growth quotient or Przibram's 
t · t Q' length in one instar ~ h' I h f h . quo len, ,~.e., I th' " t 'lor growt m engt 0 t e Varl-eng m preVIous IDS a.r 

ous body-parts of insects is governed by the progression factor 3V'; 
or 1·26. Bodenheimer (1927) has shown that Schistocerca gregaria 
conforms to this rule, the increase with each moult being either 1·26 
or a multiple of this figure, viz., 1.262 (or 1'6), 1.263 (or 2), and so on. 
Later, Spett (1934) showed that while in some Acrididae, e.g., Acridium 
bipunc~atum Linn. and A. subulatum Linn., Q closely approximates 
1'26, In others! e.g., Ohorthippus parallelus Zett., O. albomarginat'Us 
(De Geer); Doc~ostaurus ,rnaroccanus Thunb., Locusta migratoria Linn.3 

and Oedipoda co~rulescens (Linn.), it is considerably higher, being about 
1,31-1·44. It will thus be seen that a moult in these Ac~ididae results 

. a Spet~ dealt wit~ the typical subspecies, L. m. migratoria Linn., since he was deahng 
WIth RUSSIan matenal. For the African subspecies, L. migratoria migratorioides (R. 
and F.), Duarte (1939) stated that Q approximates the Przibram value of 1-26; he makea 
DO reference to Spett' •. work. . 
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in a linear increase of not appreciably less than about 1·26-1·44 times 
or 26-44%. In the solitaria phase of S. gregaria the maximum superiority, 
in regard 'to hind-femur length, of 7-striped over 6-striped individuals 
is not more than about 5'1%, which is much less than would be expected 
as a result of an extra-moult in all 7-striped individuals. Taking the 
normal increase due to a moult as at least 26%, it would appear that 
not more than about 5·1/26% or about one-fifth of -the total number of 
7-striped· individuals undergo an extra-moult4• " 

If this conclusion is correct, it is to be expected that as regards size 
the 7 -striped solitaria individuals will fall into two groups: (i) Those 
which have undergone an extra-moult and are at least about 1·26 times 
or 26% larger than 6-striped solitaria ; these constitute a certain propor
tion of the population. (ii) Those which have not undergone an extra
moult and are about the same size as 6-striped solitaria; these constitute 
the remainder. (V~'de also Roonwal, 1947, for additional proof of the 
existence of these two types of 7-striped individuals.) 

TABLE 5. 

Summary of means of biometrical data (Tables 1-4) Oft S. gregaria. 

Phase, sex and 
number of eye- E F ElF C P 

stripes. ~ -- - ----
greg. ~C! : (6-striped) 53·03 24·4 2·18 7·6 9·9 

.01. ~ ~ : (6-striped) 52·2 25·4 2,05 .. .. 
• 01. C!i1 : (7-stripafl) 52·4 26·1 2·004 · . · . 
greg. ~: (6-strlped) 58·01 26·4 2'24 7,9 10·5 

lot ~: (6-strlped) 61·6 29·4 2·09 · . · . 
IDe. w: (7-strlped) 62·9 30·9 2·03 · . · . 

TABLE 6. 

Percentage of mean size-differences in E and F 
6 .. striped solitaria as 100. 

Phase, sex and number of eye-stripes. 

greg. ~C!: (6-strlped) 

801. S C!: (6-striped) 

101. ~~: (7-ltriped) ., 

greg. W: (6-strlped) 

,ot. ~: (6-strlped) 

lot ~: (7-striped) 

H M PIC HIC MIC 

- - - --
8·4: 5'9 1·31 1·11 0·86 

. . · . .. . . · . 
· . · . · . . . · . 

8·9 6·4 1·32 1·13 0·88 

· . .. · . .. .. 
· . · . · . .. · . 

· S. . 
taking ~n gregarla, 

E F 

+1,6% -3'9% 

100 100 

+0'4% +2'8% 

-5'8~ -10'2% 

100 100 

+2·1% +5'1% 

, This, of course, assumes that the size-superiority under discUision is due entirely 
to an extra-moult. 
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SEXUAL DIMORPHISM. 

As in other Acrididae, the females in S. gregaria are larger than 
males of that type and phase; this is evident from the mean dimen
sions given in Tables 1-5. The degree of sexual dimorphism was cal
culated as a percentage by which the mean length in females is greater 
than the mean length in males (Table 7). This figure may be termed 
the. sexual dimorphism percentage. Thus, for the elytron-Iength (E) of a 
popula.tion, the percentage will be obtained by the expression E~ X 100. 

Ed' 

TABLE 7. 
Mean sexual dimorphism percentages in S. gregaria. 

Type of individuals. Sexual dimorphism percentage. 

E F C p. H M 

gregaria (6-striped) 9·4 8·2 3·9 6·1 5·95 8·5 

80litaria (6-striped) 18·01 15·7 .. . . . . . . 
8 olitaria (7 -striped) . 20.04 18·4 .. . . . . . . 

It will be noticed (Table 7) that in regard to both elytron and hind
femur lengths the sexual dimorphism percentage in solitaria individuals 
is nearly double that in gregaria. Among solitaria individuals them
selves, sex~al dimorphism is more marked (by about 2% regarding E 
and 2·70/0 regarding F) in J-striped than in 6-striped individuals. 

Murat (1939) had already observed in W. Africa that sexual dimor
phism in elytron-Iength is more marked in solitaria than in grega'l'ia 
individuals; he was, however, unaware of eye-stripe variations. As 
an index for the elytron Murat had employed the "sexual dimorphism 
ratio ", viz., E~/Ed', his figures being 1·09 for gregaria and about.,1·18-1·26 
for solitaria individuals. If my measurements for E and F are analysed 
in that way, the following ratios are obtained (~able 8) :-

TABLE 8. 
Mean sexual dimorphism ratios 'in S. gregaria. 

Ratio gregaria 80Utaria 80litaria 
(6-striped) (6-striped) (7 -striped) 

E~/E~ 1·09 1·18 1·2 

F~/F~ 1·08 1·16 1·18 

A similar variation in the sexual dimorphism ratio was noticed in 
Nomadacris septemfasciata by Lea and Webb (1939) and in Locustana 
pardalina by Faure (1932) and Plessis (1939). That ratio was found 
to be a more valuable index of phase than the commonly employed 
E/F·ratio. 
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The use of sexual dimorphism, expressed either as ratio or as per
centage-preferably the latter because of the larger figures obtained 
and the consequent ease of comparison-is recommended here for the 
assessment of phase in populations of S~ gregaria in the field. 
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BIOMETRIOAL RATIOS. 

ElF ratio. 
The analysis of the ElF ratios' (Text-fig. 1) shows (Tables 3, 5 and 

9-11) that, irrespective of sexual variation within each group, the 
6-striped solitaria individuals have a higher mean ratio (ElF 2·07) than 
7 -striped solitaria (ElF 2'02). The gregaria individuals of course have, 
as is well-known, a much higher mean ratio (ElF 2·22, from the measure
ments given here) than the solitaria. 

TABLE 9. 

ElF ratios (both sexes together) in S. gregaria. (Fro·m Table .1.) 

ElF 
Phase and number of eye.stripes 

Range Mean 

grtgaria. (6-atriped) . . . . 2'04-2·48 2·ii 

olilar." (6-atriped) . . 1'88·2·25 2·07 

olitaria (7-striped) . 1'85·2'17 2·02 

The figures given in Tables 3 ,and 5 may be analysed in another 
way, viz., by 'comparing the percentage of individuals belonging to 
each phase-group among 6- and 7 -striped solitaria forms, .assuming the 
limits of each grbup as follows: 

solitaria: ElF 2·05 and below (to about 1'85). 
transiens 5: EfF 2·06-2·15. 
gregaria: ElF 2·16 and above (to about 2'43). 

It will be seen (Table 10) .that in both the 6- and 7 -striped solitaria group 
under study there is a sprinkling of high ratio or " gregaria " individuals. 
The proportion of the latter is, however, much higher (8·6%) in the 
6-striped than in the 7 -striped (0'9%) group. 

TABLE 10. 
Distribution of solita~ia populations of S. gregaria by E / F pkase-g·roups. 

% of population in each ElF phase-group 
Nature of population 

80Zitaria transien8 gregarla 

oZitaria (6-striped) • 39·5 51·9 8·6 

80litaria (7-striped) . 67 32·1 0·9 

-
5 The reality of the intermediate phase-group, transiens, is, in my experience, highly 

doubtful, although some authors repeatedly use this term to designate intermediate 
and, supposedly, a.t least partially distinguishable individuals. Its retention, however, 
as a purely arbitrary intermediate group may sometimes be desirable for convenienc~ 
of the statistioal analysis of quantitativo data. 
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The ElF ratios also display sexual dimorphism (Tables 3 and 11). 
Within each phase- and eye-stripe group, the mean ElF ratio is higher in 
females than in males by 1·3-2·8%. T.he difference is lowest (1·3<yo) in 
the group with the lowest ElF ratio (7 -striped solitaria) and highest 
(2·8%) in the group with the highest ratio (g1'ega fria). In other words, the 
degree of sexual dimorphism increases with the progress towards higher 
ratios; this is the opposite of what occurs with regard to the size of the 
body-parts, e.g., length of elytron and hind-femur. 

TABLE 11. 

Sexual dimorphism in ElF ratios in S. gregaria. 

Phase and number of eye-stripes 

gregaria (6-striped) _. 
lolitaria (6-striped) • 
80litaria (7-striped) • 

2·18 
2·05 
2·004: 

Mean ElF 

2·24 
·2·09 

2·03 

%mean superiority 
of ~ over c! 

2·8% 
1·95% 
1·3% 

In Nomadacris septemfasciata (Lea, 1938) and Locustana· pardalina 
(Plessis, 1939; Smit, 1939) also the ElF ratio within each phase is 
higher in females than in males. 

Other ratioB. 
With regard to other ratios, I have figures only for gregaria indivi

duals (Tables 4e-g and 5). Here again, females tend to have higher 
ratios than males, ·the means being as follows :-P/C: c1c11·3l, ~~ 1·32 ; 
H/C: c1c1 1·11, ~~ 1·13; MIC : &'0' 0·78, ~~ 0·81. 

SUMMARY. 

1. The size and biometrical ratios of the body-parts were studied 
in the three major types of individuals of the Desert Locust, viz., phase 
gregaria 6-eye-striped, and phase solitaria 6- and 7 -striped. 

2. Regarding the length of the elytron (E) and that of the hind
femur (F), gregaria individuals are the smallest (except in male E), 
6-striped solitaria larger, and 7 -striped solitaria the largest. 

3. The cause of the size-differences between the 6-striped gregaria 
. and 6-striped solitaria forms is not the difference in the number of moults 
(both have 5 moults), but some other factor probably connected with 
phase. The difference between 6- and 7 -striped solitaria is attributable 
in part only to the difference in the number of moults-a small propor
tion of the 7 -striped individuals undergo 6 moults ; the remaining 7-
striped and all the 6-striped individuals undergo only 5 moults. 

4. Within each group, the females are larger than males in respect 
of all the body-parts, the sexual dimorphism being greatest in 7-striped 
solitaria and least in gregaria. The use of the "sexual dimorphism 
p~rcentage", i.e., the percentage by which females are larger than males 
in a population-group, provides a convenient method for the determina
tion of phaee in the field. 
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5. The mean ElF ratio is lowest in 7 -striped solitaria (2·02), higher 
in 6-striped solitaria (2·07), and highest in ,qre,qaria (2,22). It also 
exhibits sexual dimorphism, being higher in females than in males; 
the dimorphism is greatest in gregaria, and least in 7 -striped solitaria. 
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INTRODUCTIO;N • 

A certain irregular periodicity in population fluctuation in certain 
species of locusts is well-known. In the Desert Locust, Schistocerca 
gregaria (Forskal), there is evident, on the average, a rough II-year perio
dicity in the plague years, though the individual plague periods may 
last from 2-10 years and may be separated by non-plague periods lasting 
from 1-8 years (Uvarov, 1928; Rao, 1941). In the plague years swarm
ing occurs in enormous numbers and the population may run into several
thousands (usually considerably over 10,000) per square mile. In the_ 
non-plague or " solitary" years the population does not go far beyond 
about 1,000 per square mile, and is usually less, as is clear from the 
study'of several workers (including my own field observations in the 
western Indian Desert and Baluchistan) in almost the entire belt of the 
dry, hot desert areas from N. Africa to India. It further strikes the 
observer that even this low population, when studied in a restricted 
area, is in a continual state of fluctuation, varying from 'month to month. 

The Phase Theory (Uvarov, 1921-1928) marked °a great advance in 
the understanding of locust ,fluctuations. Attempts at what may be 
called "generaliza tions " or " large-scale explanations" of periodicity, 
however, continue to be made. Two recent instances concerning the 
Desert Locust may be cited. Bodenheimer (1937} has attempted to 
explain periodicity on the basis of a difference in the number of annual 
generations between the migration and the non-migration periods, 
potential increase, environmental resistance, and so on. Bodenheimer's 
account contains some interesting ideas. Most of his conclusions, 
however, are poorly supported by facts, or are based on incorrect assump
tions. His scheme of the building up of outbreaks runs in the following 
sequence: Population ebb; preparatory years (2-6 generations); 
prodromal years (1-3 generations); eruption (2-10 generations); crisis 
(1-2 generations); and population ebb (a few to many generations). 

1 Previous parts as follows :-1, Ree. Indian Mus. XLIV, pp. 369-374 (1946); II, 
Indian J. $nt. VII, pp~ 77-84 (1946); III, Ree. Indian lilu8. XLV, pp. 149-165 (1947). 
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The precise meanings of the terms "preparatory", "prodromal", 
cc eruption " and " crisis" are left unexplained. But even if we give 
an approximate meaning to them, field experience shows such differen
tiation to be devoid of any signifioance. All that can be distinguished 
are the plague years (usually showing a peak) with high population, 
and the non-plague years with a low but fluctuating population. The 
number of generations assigned by Bodenheimer to each period has 
no basis in fact. Regarding the inaccuracy of the other assumptions 
on which Bodenheimer proceeds.t three exatp.ples _will suffice. 
Firstly, he writes that all the species of locusts, such as those 
of the genera Schistocerca, Locusta, Oalliptamus and Dociostaurus, 
which migrate extensively are able to develop more than one annual 
generation in their gregarious phase, while the solitary phase has only 
one generation. So far as Sc~istocerca gregaria is concerned, we know 
that both the solitaria and gregaria phases have 2-3 annual g~nerations. 
S~condly) Bodenheimer considers the "Sudano-Deccanian" region 
(e~tending from Sudan in N. Africa to the Deccan in India) as the per
manent nome of the Desert Locust. We know difinitely that the Deccan 
is, not the permanent home-the locusts reaching the Deccan only 
in very exceptional swarming years and neyer breeding there (Rao, 1945). 
Thirdly, his statement that the mortality of adults during the so-called 
imaginal diapause is certainly very great cannot be substantiated. 
There is no diapause in any stage in the Desert Locust; only, during 
the cold months, as compared to the "Bummer .months, development is 
very much slowed down and the life-duration prolonged. Nor is there 
a~y evidence in support of his assertion that the mortality is greater 
in the winter than in summer months. 

The second instance of a" large-scale explanation" is the interest
ing attempt of Rao (1938) to correlate Desert Locust periodicity with 
the sun-:spot cycles in India. Rao· conoluded that a negative correla
tion subsists between locust cycles and sun-spot numbers. An examina
tion of his numerical data and graph, however, shows that, as in so many 
previous attempts on locusts and other ~nimals, the supposed correla
tion is so. approximate and breaks down at so many points that the 
few points where the correlation does occur would seem to be fortuitous 
rather than real. 

.' . 
These two instances demonstrate the great limitations of suoh large .. 

scale explanations. The more fruitful, though tedious, procedure then 
is to make a close study of population ~ynamics, character by oharacter, 
from samples obtained periodically in the field. This procedure resolves 
itself into two methods of approach: Ji) Direct counting: This involves 
the periodic counting of actual numbers in a given area. For the Desert 
I,ocust, this has been done during approximately the last 15 years in 
India and Africa by several workers. To start with, it is the only sure 
method. (ii ) Indirect assessment: In locusts the morphological and 
other c~aracters change with population density. So that, if the 
changes ill these characters can first satisfactorily be correlated with 
actual population figures obtained by the first procedure, they can then 
be o.mployed a? "population indicators", thus obviatin~ the necessity 
Qf 41rect countln6 . The value of the second :procedure de~ends entirely-
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on the ease and accuracy of determination of the population indicators. 
In the present account the value of some of the indicators in the study 
of Desert Locust populations is discussed. 

Biometrial ratios, especially ElF (elytron-Iength/hind-femur-Iength), 
have for many years been the stand-by for population studies of locusts, 
and the accumulated evidence from several species of locusts tended to 
show that ElF is quite a sensitive guide to phase. Recently, however, 
Kennedy (1939, pp. 400-405), from a study of Desert Locust population 
in an 'outbreak centre on the Sudanese coast of the Red Sea, found that 
the EjF ratio alone is not a safe guide. He concluded as follow:s (p. 
404): "Thus it seems that the ElF ratio and other -biometric features 
are unsafe criteria of phase unless account be taken of the stage of given 
individuals in the whole cycle of outbreak and non-outbreak years, 
covering many generations. A population which appears a fully gregari
ous swarm may be biometric ally solitajoy if it comes among the early 
swarms of an outbreak and vice versa, apparently -solitary locusts may 
be biometric ally , gregarious' if they appear at the end of an outbreak 
period." It, therefore, becomes necessary to seek also the aid of other 
characters besides the biometrical ratios for the study of phase and 
population dynamics. 

s~ 

lS.--=--

0- b 
TEXT-FIG. I.-Compound eyes of the Desert Locust, Sehistocerea gregaria (Forakal). 

~ about 10. Anterior margin of eye is on the ri6ht. (a), in phase gre]OIl'ia (6-striped). 
(b) and (e), phase 8olitaria, 6- and 7-striped respeetively. [(b) and (e) after Roonwa,l, 
1936.] 

d., dorsa,l pigment spot of eye; is., interstripe; 81., first or most posterior stripe; 
88., 87., sixth and seventh stripes respectively. 

Some years ago, I reported (Roonwal, 1936) on another character, 
viz., the presence of a variable number of eye-stripes (usually 6 and 7) 
(Text~fig. Ib, c) in a solitaria population of the Desert Locust, which 
has proved to be of considerable importance in population study, vide 
Rao (1937, p. 41). Further work followed rapidly and the develop
ment of the eye-stripes was studied first by Roonwal (1937, 1947) and 
l~ter by others (Volkonsky, 1938 ; Mukerji and Batra, 1938). It was found 

. that a vertical stripe first develops in the fir~t stage hopper, and sub
sequently, one stripe (rarely two or none) is usually added at each moult. 
In the course of my _later work, ~t was found that the eye-pigment in 
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the Desert Locust first appears in the embryo shortly before blastokinesis 
as a faint orange-red pigm~nt at the posterior border of the compound 
eyes, and soon turns brownish.2 The same thing had been'· noticed 
earlier (Roonwal, 1936a, p. 415) in the African Migratory Locust, Locusta 
migratoria migratorioides (R. & F.), in which, however, the eyes are 
unstriped. It was also shown (Rao, 1937; Rao & Gupta, 1939; Roon
wal, 1941) that gregaria individuals of the Desert Locust from swarms 
always have 6-striped eyes3 (Text-fig. la). 

From a comparative study of eye-stripes in solitaria and gregaria 
populations over a number of years, three tentative hypotheses were 
advanced (Roonwal, 1945) for the determination of population fluctuation. 
The First Hypothesis is as follows: "If in a sufficiently large sample 
of a solitaria population the proportion of the 6-eye-striped indivjduals 
(in relation to 7-striped ones) rises above about 80 per cent (maximum 
figure; average 70·4 per cent) and tends towards 100 per cent, that 
population is rapidly on its way towards swarming. Conversely, if 
in a gregaria population the proportion of 6-striped individuals falls 
below 100 per cent and tends towards 80 per cent, that population is 
on its way towards the acquisition of solitaria or non-swarming charac
ters" (Text-fig. 2). 

SOllTAIUA POPULATION.! GREGA RIA POPULATION. \ SOUTARIA POPULATION. 
I -',000 PER Sf). AI/LE. SWARMING IN HUGE NUAIBERS~ I-~ODO PER S(). MILE. 
1-8 (.ItV. ~lL' YEARS. USUAUf MUCH ABOVE lopoO '-8 (AV.S,....I fEARS •. 

JTU PER SO. MilE. ,,, 

:1-10 (AV.5Y1) YEARS. 

CONGREGANS POPULATION. 
DISSOCIANS POPULATION. 
(SIAIILAR 10 CONGREGtfNS., 

',OOO-3POO PER Sf). Al/lE. 
(AI ORE IN o"UTBREAK CENTRES.) 

TEXT-FIG. 2.-Diagrammatic representation of the periodical population lluctuation 
in the Desert Locsust, and its relation to the eye-stripe figure e. 

The number of peaks and valleys in the figure has no exact quantitative signifi
cance. The papillae in the region of the congregans population (left) represent "out
~reak centres", while similar papillae in the di,88ocian8 population (right) represent 
Isolated p?c~ets of hig]~ p~pulat!on before the dispersal lE·ading to low populations 
(characterIstIc of the 80ldar'ta perIods) occurs. 

Z For a study of early em bryos of the Desert Locust, vide Jhingta~. 1947. 
3 Fo!merly .it was .believ~d tp.at in gregaria indi~iduals the eyes are unstriped owing 

to the Interstripe ~eglon bemg lnvaded by brown pIgment. Actually, the stripes can be 
seen in several speo:unens. though they are usually less sharply contrasted tllan in 80litaria 
individuals-vide RoonwaJ, 1947. 
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In the present account a more detailed analysis has been attemped 
of the available data in terins of the First Hypothesis. The analysis 
supports the essential points of that hypothesis, and further shows 
that the eye-stripes provide an excellent" indicator " for the study of 
population dynamics. Two new theoretical conceptions-one that of 
the ElF shift figure g, and the other of the eye-stripe figure e -are 
put forward; these are likely to be of considerable help in the study of 
populations. Finally, the practical importance of the eye-stripe" popu
lation indicator" in anti-locust work is explained. 

I am greatly obliged to Dr. B. N. Chopra for helpful criticism of 
this paper, and to Dr. B: S. Chauhan for assistance in correcting the 
proofs. 

Two NEW CONCEPTIONS: ElF SHIFT FIGURE 9 AND EYE-STRIPE 

FIGURE e. 

ElF shift figure g. 
The ratio ElF increases with increasing population density, being 

higher in phase gregaria and lower in solitaria. In this regard a 
popUlation is customarily (Rao, 1936-1942; Roonwal, 1947b; and others) 
grouped into three categories, namely, solitaria (S), transiens (T) and 
gregaria (G), with the following limits :-

S: EjF 2·05 and below to about 1·85. 
T: EjF 2·06-2·15. 
G : ElF 2·16 and above to about 2·43. 

The number of individuals in each category gives an idea of the 
character of the population. Rao (1942) has used the following percen
tage form for expressing the population character in terms of the three 
classes, 8, T and G, based on EJF ratios, and also in terms of the 
proportion of 6- and 7- eye-striped forms :-8:T:G: : (6) : (7). By the side 
of each item is given the number or percentage of individuals in each 
category in the population sample, e.g., 628: 29T: 9G: : 67(6): 33(7). 
As, however, transiens is a category which it iS,impossible to distinguish 
satisfactorily, in so far as coloration and general facies are concerned 
(mOde also Part III, Roonwal, 1947b) , it seems desirable to divide 
a population sample into two categories only, namely, solita/ria (81) and 
gregaria (G1), with the following limits:-

81 : EjF 2·10 and below. 
G1 : EjF 2·11 and above. 

Where a population is expressed in terms of 8, T and G, it can be con
v:erted into 81 and G1 by dividing T equally between 8 and G, thus: 

T T 
81 =8+2 ; and G1 =G+2 

The numbers in the categories ,S1 and G1 are then converted into per
centages sand 9 respectively, of the total number of individuals. These 
percentages indicate how far the population sample is removed from 
either the solitaria or the gregaria end. In other words, they express 
the shift (towards gregaria or solitaria) of a popUlation, so that they may 
for bre~ity, be called E / F shift figures 8 and g. Since 8 and 9 are com: 
plementary to each other (8=100-g), it is necessary to mention only 
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TABLE 

Periodical analysis of Desert Locust 'populations with regard to 
field obsert'ations) 1:n solitaria periods (except the July 1935 

.A.bbreviations: e, eye-stripe figure for 6-striped 
g, ElF shift figure towards gregaria phase; 

S, solitaria; T, transiens; and 
Sol., solitaria; and Gr., gregal'ia population, as judged by 

) 

Number of individuals 
Serial 

Dominating pbase ; num-
ber Eye-stripes ElF and population per Region and period 

sq. mile of Total 
samp}f\ 

6 7 S T G 

-- - - - -- - -
I 

INDIA . 
.711 ekran Coalt. 

Sol. (100) 1 Jan.-Mar., 1935 . . . . . . . . .. .. 
Sol. (460) 2 Apr.--May, 1935 . . .. . . · . .. o' 

Gr. (13,000) 3 July 1935 (incursion) .. .. .. .. . . .. 
Sind-Rajputana. 

Gr. (40,000) 4 July 1936 (incursion) .. . . .. · . . . .. 

Sol. (Low)t 6 Oct.-Nov., 1935 (new .. .. .. .. . . o • 

brood). 

Lasbela. 

Sol. (720) 6 Dec. 1935 .. o. .. .. . . .. 
- A" __ ---- -----

INDIA. 

S. Meban. 

Sol. (120) 7 Mar. 1936 58 21 37 33 22 3 

Sol. (30) 8 Apr. 1930 14 4 10 7 7 0 

Sol. (550) 9 May 1936 61 48 18 28 30 3 

Sol. (660) 10 June 1936 96 59 87 51 39 6 

801. (480) 11 July 1936 27 18 9 11 16 0 

801. (190) 12 Aug.-Sept., 1936 30 22 8 13 15 2 

Or. (Swarms) 13 Indo-Iranian region. 
(1889·91 ; and 1930-31) 

41 41 0 1 4 36 

-----------
N. AFRICA. 

Central Sahara. 

(Periods not stated.) 

Sol. (Probubly low). 14 In Salab (Tidikelt) .- 70 24 46 .. .. .. 
Sol. (Probably low). 15 Reggan (Touat), 82 28 54/ · . .. .. 

"t The new brood population ftJnires for October-November 1935 in the Sind-Rajputana desert area 
outside, as indicated by sudden increases; and (il) by its rapidly declining density from October onward. 
Ulil~) in October, but rapidly declined in November to barely a few hundred per square mUe; in some 
ill the succeeding one or two months. The population In question must. therefore, be oons1dered 
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1. 

eye-stripes and pha~e (a~ judged from ElF, together with actual 
incursion of gregaria forms in India). 
individuals; ev same for 7 -striped individuals. 
s, same towards solitaria phase. 
G, gregaria range of ElF. 
actual field observations as well as on other criteria. 

% of individuals ]~/F shift 
figure 

Eye-stripes ElF Source - I 

6 7 S T G s g 
~ ~ -- -- -- -- --

34 66 76 28 1 87·5 12·5 

67 33 62 29 9 76·5 23·6 

88 12 24 35 41 41·6 68·5 

92 8 28 43 29 49·6 50·5 ltao, 1936a, 1937, 1942. (ElF shift 
calculated by me.) 

29 71 69 30 1 84·0 16·0 

64 36 69 41 0 79·5 :.!O·5 

-- -------- .-- --- -

figure 

-

36 64 67 38 6 76 24 
29 71 60 60 0 76 26 
70 30 46 49 6 70'6 29'6 Original. 
62 38 63 41 6 73·6 26'6 
67 33 41 69 0 70'6 29'6 
73 27 43 60 7 68 32 

100 0 2 10 88 7 93 

---------------

34 66 Phase solita ria. .. .. 
} Volkonsky. 1938, 34 66 Phase solitario,. .. . . 

are complicated by two factors: (i) By probable immigration from 
Thus, the population was rather high (several thousands per square 
places hardly any locust was found in the last week of November and 
essentially of a low density, a conclusion borne out by the low (I and e, 

.... - ....... .- -. - .. 
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one of them for a population sample-the adoption of 9 (shift towards 
}regaria) is proposed. Theoretically, in a wholly gregaria population 
~swarms), g=100 and 8=0; while in a wholly 8olita-ria population (middle 
of , non-swarming period), g=O, and 8=100. In actual practice; these 
ideal conditions are not met with. Thus, in a small sample of Desert 
Locust population from actual swarms in the Indo-Iranian region, the 
figures were: 9 93, 8 7. Similarly, in a typical 80litaria period, as for 
example in Southern Baluchistan in January-March 1935 and d1J)'ing 
1936, the figures for the population sample' with the l~west 9 were: 
9 12·5, 8 87·5. 

The already mentioned criticism made by Kennedy .. , (1939) is here 
relevant. But it is of great theoretical ~nterest to know that even in 
the " peak" or middle years of each swarming or non-swarming period, 
a certain small percentage of individuals belong to the phase-group 
which is characteristic of the other period. I 

It may be tentatively assumed that the dividing line between soli
taria andgregaria populations is at g=50. Actually, perh:aps, this figure 
may prove to be a little too high, but it may be adopted until more data 
are available. 

100 

90 

~ eo 

~ 50 

~ 

\.IJ 
a! 
::J 40 
l-' 
L: 
f-
~ 
:x: 30 
V) 

~ 
UJ 

410 

10 

-

-0- EYE·STRIP£ FIGURE e. 
- -0-- ElF SHIFT FIGURE g. 
o 0···· .. ··· ACTUAL VALUES. 

ED @ .... ",'" ARIlITRARY VALUES, BASED 
O~ II FIRST HYPOTHESIS. II 

APPROXI~rATE rOPUlATlON DENSITY PER SQUARE MILE 
o ~ ~ 0 § 0 o 0 0 ~_ ~ ~ 
... ..J ..J " ..,. 

6 7 e 9 10 11 12 13 14' 15 16 

SERIAL NUMBER OF POPULATIO:-; SAMPLE (TABLE. 2). 

TE~T.FIG. 3.:-~L'aph showiag th~ corralation between the ElF shift figure g and the 
ey(\~strlp3 figur) e In severa.l :populatIOn sam~1e3 (Ta.ble 2~ of t~e De~ert Looust! 
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Eye-stripe figure e. 

Since only 6- and 7 -eye-striped individuals concern us in any sample' 
o( Desert Locust population {the 5- and 8-striped individuals occUllmg:' 
far too rarely to be of much practical importance), it is convenient· 
to reduce the number in each category to percentages~ The term eye
stripe figure may be used for these percentages-abbreviated to e for 
6-striped and e1 for 7 -striped forms~. Since in a population sample, e
and e1 are complementary (e=100 -c1), it is necessary to mention only 
one of them-the adoption of e is proposed. In a typical gregaria 
population (swarms), e always equals 100, ·and e1 equals 0. In typical 
solitaria populations, as for example those mentioned above under g, 
the minimum value reached by e is about 29. 

Thus, if a population sample is express~d as : 9 23'5, e 67, we will 
know 'that in this sample 23·5 per cen,t. individuals have grega1'ia EjF 
ratios, and the remainder solitaria ; further, 67 per cent. individuals have 
6 eye-stripes, and the remainder 7 stripes. The use of the simplified 
conceptions 9 and e for the Desert Locust will become evident from what· 
follows. They are also likely to prove helpful in the study of those 
of the other species which, like the Desert Locust, have striped eyes. 

ROLE OF "POPULATION INDICATORS" : CORRELATION BETWEEN e AND g. 

In 1935 in Western India the June solital'ia population of about 500 
adults per sq. mile suddenly rose, in middle July and August, to about· 
20,000, and in some places even up to 40,000 (Rao, 1936). This was due 
to an incursion from the west (Iran or Arabia) of gregaria-like indivi
duals and it looked as if a new swarming period was on. The incursion,.· 
however, fizzled out, and by December the population was again about-:-
300 per sq. mile. In this change, the EjF was found to be a sensitive 
guide to the population-character (densi~y), the immigrating individuals
in July having mostly high or gregaria ratios, while the solitaria popula1-
tiqn preceding and following (next generation) the immigration having 
low or solita/ria ratios (Rao, 1936). As will be shown below, in this 
c~nge in population character, the eye-stripe figure e is correlat~d with 
the EjF or s~ft figure g, and is, like the latter, an excellent indicator f.>f" 
the population dynamics. 

In Table 1 are given the published EjF shift-figure g and eye-stripe
figure e -from the data. of Volkonsky (1938) and Rao (1942), together 
with my own figures for solitaria populations in S. Mekran (Baluchi_stan) 
in 1936 and of a gr~garia population from the Indo-Iranian swarms of 
older cycles. In the case of Rao's data, S, T and G were given t 

from these I have calculated the EjF shift figures sand 9 by the method 
already described. With the exception of Sample Nos. 3 and 4 which. 
refer to the July 1935 incursion of gregaria indiv~duals (vide supra), and 
No. 13 which refers to true swarms, all the other samples are from typical 
807;itaria populations, known to be so from. actual field experience and
belonging mostly to the Iniddle year (1936) of the last non-swarming 
period which lasted in India fronl 1932 to 1939-the. new. swarming 
period started in 1940. In Nos. 14 and 15, no ElF ratios are gi:ven, 
but Volkonsky states that the· populations were solitaria, and we may 
assume that 9 was below 50. 

I 
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Regarding g, three points wilfbe noticed: (i) In solitario, populations 
g vanes from 12·5-32, i.e., its value lies definitely below 50; (ii)' in the 
Jw.y 1935 incursioB (Sample Nos. 3 and 4) 9 definitely rose above 50 ; 
it varied between50·5-5S·5 ; (iii) in swarms (Sample No. 13) 9 was 93, i.e., 
close to 100. Regarding e also, we n~tice three points: (a) In solitaria 
po.pula,tions it varies from 29-73; (b) in the July 1935 incursion it rose 
to 88-92; (c) in swarms it is always 100. 

In Table 2 the data of Table 1 are arranged in the order of increasing 
~, along with the corresponding g, in order to show the correlation betweeD. 
~ and g. From Table 2 and Text-fig. 3 it will be seen that 9 generally 
mcreases with e. Although ~his does not happen in every case, the 
,general tendency is perfectly clear, and may be summarized ,thus: 

l~ 8olitrtria, or very low population 29~73 12.I.S! 
2. luly Ig35 inoursion (population about 10,000 to 40,000 per 

fUI.mile) . . • • • • 88-92 50·5·58·5 
3. ,regaria;or very highpopul&tions (swarms) 100 About Q3. 

When e is plotted as a function ·of 9 (Text-fig. 4), it is possible to 
discern two separa.te trends of correlation (lines A and B) between IJ 
aDd g. In solitaria or low populations (lower one-third of tne figure), g 
Dcrea.ses slowly in respect of e, the line' A sustaining an angle of roughly 
73G with the ordinate. In the upper tw.o-thirds of the figure, i.e., a. 
we move toward the grega'ria belt of high population, 9 increases very 
steeply in respect of e, the line B sustaining an angle o~ only about 26G 

with. the ordinate. 

IOOr-------------------------------------------------~ 

__ 0_--4 

'e .. let •• •• .. .. .. 100 

IYl·lnlP' 'IOU.. .. 

TEXT-FIG. 4a-Graph obtained w·hen ~h. 8Y.-atripe 'aure. f. plothel .. a fUltotioa 
of the ElF .bift figure g in t1ae De.ert LOQlIlt. 



'tilL): 2. 
r al'W'6 of • and t"M corresponding g (from, Table 1) arranged in the order of increailng e. 

..... - -. 

I.rial nll1Bb.r. 1 2 3 4: & ~ 7 8 g 10 11 12 13* 14, la l~ 

- ------- ---- -". 

• 2Q 2~ 14: 84: 14: 8~ 62 ~4: G7 67 70 73 (80) 88 g2 100 

"-- -- - --------- - --"----, 1& 25 12'0 .. .. 24: 2«Hi 20'5 23·5 2g·i 2i'5 82 (60) 58'5 50·S g3 

--- - ---. '--- - - -------- - -- ~ -
Ap'pre-ximP-te population density per Iq. mUe Low 30 100 Low Low 120 060 720 4:60 4:80 550 1iO Fairly 

high. 
13,000 4:0,000 Very high. 

(Swarms.) - ----.~-----.....--~~ ~-----~--
_ .. 

~'Ileral ellaracte of JT9,alatlon S6lit&ria. V6J low population. Q1'egaria predominating. Almost entirely 
Fairly high population. gTegarUl. Very 

high populatioll 
(Swarml). 

--
• J'iilltll III tbi •• olumn art arbltrar" the • b.lIl, bUed on the Fi"t Hrpothu", (Roonwal, 194:5), and, on oonalderatioDl dilculled in the t4txt. 
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The results of the detailed analysis given above substantiates .Y' 
First Hypothesis already referred to. 

PRACTICAL UTILITY OF THE "POPULATION INDICATORS" 

The problem of Desert Locust control is such th~t vast continental 
areas from India to N. Africa, mostly deserts, have to be kept under 
observation by means of pe~odical field surveys. A considerable pro
portion of field reporting has to be done by the non-scientific pers,onnel~ 
the scientific personnel doing mainly the supervisory work in the 'field 
and the study of all the incoming data at the Central Headquarters· 
of a country or area. The field reports usually indicate, in addition 
to the information on b~ee.ding, etc., the number of locusts caught or 
observed in a day's survey, the distance covered and the number ot 
individuals taking part in the survey. From these data the de~sity of' 
locust population is obtained by means of certain well-tried formulae 
(Rao, 1936, p. 1036; 1936a, p. 3; 1942, p" 252). 

If, however, the field reports were also to contain particular~ abou~ 
the" population indicators" (ElF and eye-stripes), they would b~come' 
considerably more useful. The determination of EjF ~nd its shift 
figure 9 requires ~ccurate measurements of E and F with a vernier. calliper' 
which the non-scientific field staff may not be able to do satisfactorily. 
On the other hand, the number of eye-stripes can be accurately counted 
with ease by means of a hand-lens, and the eye-stripe figure e calculated ... 
If e goes above 80, incipient' swarming is indicated and the Central 
Headquarters must be warned at once. I t is, therefore, suggested that 
eye,-stripe counts should become a routine procedure in Desert Locus.t 
surveys. Since the eye-stripes sometimes get distorted after deatl1, 
it is desirable that their number should be recorded in the fresh specimen.. 

SUMMARY. 

1. The role of the eye-stripes as "population indicators" in the" 
s~udy of the population dynamics of the. Desert Locust is di$cussed. 

2. Two new theoretical conceptions, viz., that of the "E/F shift 
figure " 9 and of the " eye-stripe fi~ure " e, are given, and their' impor-' 
tance- in the study of Desert Locust populations explained. 

3. The correlation between'e and 9 has been established bv a detailed. 
analysis of the available data. from various _ population oJ sa~ples~ 

4. The practical utility of the eye-stripes as " popula.tion indi¢ators " 
in the scouting work carried out by anti-~ocust organizations is eXflained. 
The need for the adoption of this "indicator" as a routine method of 
population study in Desert Locust surveys. is stressed. . 

, 
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CERCA GREGARIA (FORSKAL). [ORTHOPTERA, ACRIDIDAE.] 
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The embryology of the Orthoptera, which are among~ the most primi
tive of the living Pterygota, is of considerable importance in throwing 
light upon the many disputed questions of insect development. The 
Desert Locust, Schistocefca gregaria (Forskal) (Fam. Acrididae), was 
chosen as the subject of study firstly, because of the ready availability 
of material; and secondly, because of the great economic importance 
of this insect. 

The embryology of only two-species of Acrididae, namely, Stenobothrus 
Bp. (Graber 1888-1891a) and the African Migratory Locust, Locusta 
migratoria migratorioides (R. & F.) (Roonwal, 1935-1939b) has been 
studied more or .less fully. In a third species, viz., the Differential 
Grasshopper of N. .,.t\merica, M elanoplus differentialis UhI., certain as
pects of ~P1bryology have been studied by a number of workers thus : 
Sex differentiation and development of the. gonads by Nelsen 
(1931-1934a); external morphology of the embryo, blastokinesis and 
the function of pleuropodia by_Slifer (1931-1938a);· egg-maturation 
and c~eavage by Slifer and King (1934); the development of the 
male genitalia by Else (1934); the development of the mid-gut by 
Stuart (1935); and the development C!f the nervous system by 
Baden (19:J6). Packard (1883) had long ago studied a few aspects 
of the embryology of the Rocky Mountain Locust, Melanoplus 
spretus Walsh. The development of the exter~al form of embryos has 
been recently described by Jannone (1940) in the Moroccan Locust, 
Dociostau1'uS maroccanus (Thunb.), and by Steele [Andrewartha] 
(1941) in the Australian grasshopper, Austroicetes cruciala Sauss. 
Husain and Roonwal (1933). have studied the structure of the egg-wall 
and the micropylar apparatus in Schistocel'ca gregaria and a number 
of other Acridida~, 
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In the present paper on Schistoceroa gregaria I have described firstly, 
the external form of the embryos f~om the moment of the first formation 
of the germ band until hatching, recognizing, in all, 18 stages for con
venience of reference. Secondly, the peculiar bi-triangular concentra
tion of the cephalic appendages towards the medial line is described and 
the law recently giyen by Roonwal (1939) concerning that phenomenon 
is confirmed. Finally, the origin and early development of the coelom 
is described. The ultimate fate of the coelomic cavities and other aspects 
of organogeny will be presented in a subsequent 'Paper. Cleavage and 
gastrulation were' not studied, as suitable developmental stages were 
not available. 

This work was carried out in t)1e Department of Zoology, Lucknow 
University, Ll1cknow, during the author's tenure of a University 
Research Fellowship for the years 1943 and 1944. I am deeply 
grateful to Prof. K. N. Bahl for working facilities and every form of 
encouragement. To Major M. L. Roonwal of the Zoological Survey 
of India I am grateful for placing at my disposal his entire 
m~terial (jf fixed eggs and embryos that he had collected earlier 
and for valuable help and suggestions in the course of my work. 
My thanks are also due to Dr. B. N. Chopra, Offg. Director, 
Zoological Survey of India, for library and other facilities on 
many occasions, and to Dr. G. B. Banerjea, Principal, Government 
College, Sambalpur, Orissa, for various facilities during the latter part 
of this work. . 

MATERIAL AND METHODS. 

The material for this work consisted of a large collection of well 
fixed eggs and embryos' of various stages made several years ago in 
Baluchistan by Major M. L. Roonwal who also kindly supplied the follow
ing information regatding them: "The eggs were laid in sand in labora
tory cages and were allowed to develop· under semi-natural conditions; 
individual eggs were removed from ~he pod at desired intervals, and the 
embryos, dissected out and fixed. The fixatives employed were hot 
alcoholic Bouin's fluid for the younger eggs, aqueous Bouin's fluid for the 
younger embryos, and Carnoy's fluid (Formula No.2) for the older eggs 
and embryos. The fixed material was preserved in 90-95 per cent. 
alcohol." When examined for study after nearly 7 years, it was 
found to have undergone no deterioration, and whole embryos and 
Bections stained excellently. Up to blastokinesis, the age of the 
embryos in the original material was indicated in days. Since however, 
the eggs were incubated under varying conditions, a reference scale of 
embryos, with 18 stages in all, was drawn up from selected whole 
mounts, in . order to obtain comparable stages. In the post
blastokinesis period, when differentiation is comparatively slow, the 
age is also'referred to in terms of the number of days from the 
moment of blastokinesis, as indicated in the original material. 
Embry~s were embedded in paraffin wax (M. P. 52° C.) for 2 to 10 
minutes, depending on size, and sections 8 to 10 fJ. thick were out. The 
~eotions were stained with Delafi.e~d's haematoxylin and orange G, 
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REFERENCE SCALE OF EMBRYONIO STAGES. 

(Plate III, Figs. 14-22 ; and PI. JV; Figs. 23-31.) 
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Eighteen stages were recognized from the early formation of 
the germ band until hatching. The actual specimens in the reference 
scale consisted of stained whole mounts of empryos up to blastokinesis 
(Stages 1-12), and, thereafter, of spirit specimens, each stage being re
presented by a single embryo. All other embryos, whether for section
cutting or any other purpose, were referred to this Htandard scale. The 
distinguishing morphological characteristics, especially external, of the 
various stages are briefly described below; some measurements are 
also given in Table I. 

Stage 1 (PI. III, Fig. 14)~ The germ band is differentiated into a 
protocephalon and a protocorm only, and is about 0'8 mm. long. 

Stage 2 (PI. III, Fig. 15). The embryo is similar to Stage 1, but is 
now about 1'3 mm. long. 

Stage 3 (PI. III, Fig. 16). The protocorm is now differentiated into 8 
apparent segments-the anterior, posterior and middle-, thus making, 
along with the protocephalon, 4 segments in the embryo. This seg
mentation evidently corresponds to the primary segmentation in Loc'Usta 
(Roonwal, 1936a), and later leads to the definitive body segmentation. 
The embryo is about 1·6 mm. long. 

Stage 4 (PI. III, Fig. 17). The mesodermal rudiments of the labrum 
and the antennae, and the rudiments of the eyes and the stomodaeum 
are developed on the protocephalon. The protocorm is now divisible 
into two parts-a broad anterior half comprising the 3 jaw and the 3 
thoracic segments; and a narrow posterior half comprising the abdomen. 
In the former the rudiments of the mandibles, the first and second 
maxillae and the thr~e thoracio legs are seen, while in the latter the 
rudiments of the first two abdominal appendages are visible. The 
embryo is about 1 ~7 mm. long. 

Stage 5 (PI. III, Fig. 18). The rudiments of the various appendages of 
Stage 4 have now grown into lateral evaginations, and the early rudiments 
of the third and fourth abdominal appendages are seen. The stomodaeum 
first appears in this stage. The embryo is about 2 mm. long. 

Stage 6 (PI. III, Fig. 19). The stomodaeal invagination is deepened 
and is about 0'08 mm. long. The early rudiments of the fifth and sixth 
abdominal app'endages are now visible. The embryo is about 2'4 mm. 
long. 

Stage 7 (PI. III, Fig. 20). The stomodaeum is about 0·12 mm. long. 
The first six abdominal appendages are now in the form of lateral out
growths, and the early rudiments of the seventh and eighth abdominal 
appendages are visible. The proctodaeal invagination makes its appear
ance. The embryo is about 2·5 mm. long. 

Stage 8 (PI. III, Fig. 21). rIne stonlodaeum is about 0·14 mm. long. 
The body appendages are considerably elongated but not yet segmented. 
The first pair of abdominal appendages or pleuropodia are now much 
lar~er than ~he remaining abdominal appendages. The rudiments of 
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the seventh, eighth, and ninth pair of abdominal appendages now appear. 
The proctodaeum elongates and is about 0'16 mm. long. The embryo 
is about 2-6. mm. long. _ . 

'Stage 9 (Pl. III, Fig. 22). The labrum has now shifted to the ventral 
side and covers the oral ape1!ture. -The stomodaeum measures about 
0'32· mm. and the proctodaeum about 0'26 mm. in length. The jaw 
and thoracic appendages exhibit segmentation. In the first maxillae 
the rudiments of the lacina, galea and maxillary palps are differentiated; 
in the second maxillae the palps are distinguishable; the thoracic legs 
show differentiation into 5 joints, thus: joint representing the combined 
segments of the subcoxa, coxa and trochanter; femur; tibia; tarsus; 
and. the terminal joint. All the eleven abdominal appendages are 
now· developed. The embryo is about 2'9 mm. long. 

Stage 10 (PI. IV, Fig. 23). The stomodaeum measures about 0'38 mm. 
and the proctodaeuJD. about 0'36 mm. in le~gth. The thoracic append
ages, especially the metathoracic ones, have grown ·considerably. 
The embryo is stouter and broader and me~sures about 3 mm. in length. 

Stage 11 (PI. IV, Fig. 24). The stomodaeum is about 0'44 mm. and 
the proctodaeum 0'5 mm. long. The two labial appendages have shifted 
close to each other in the- median line prior to complete fusion. The 
pleuropodia are consid~rably enlarged. The embryo measures about 
S-l mm. in length. 

Stage 12 (PI. IV, Fig. 25). Blastokinesis occurs in this stage, and the 
embryo is bent double into a U-shape before turning round completely. 
The mouth-parts tend to concentrate around the oral aperture. The 
embryo is about· 3'5 mm. long. 

The remaining stages are timed in days after blastokinesis. 
Stage 13 (PI. IV, Fig. 26), one day after blastokinesis. The head 

thorax and abdome~ are clearly demarcated from one another. The 
two compound eyes are very large and prominent and show the 
b~ginning of pigmen ta tion "( v1'de Roonwal, 1947 a, p. 170). The tarsal 
joint of. the thoracic legs becomes differentiated into its components. 
4.11 the abdominal appendages disappear with the exception of the 
pleuropodia (1st), the 7th and those forming the -genitalia (8th and 
9th in females; and 9th and lOth in males) and the cerci (11th in 
both sexes)_ All along the anterior part of the abdo~en a pair of 
closely apposed nerve cords with ganglia can be seen through the 
transluscent wall of the embryo. The embryo is about 4: mm. long. 

Stage 14 (PI. .IV, Fig. 27), two days after blastokinesis. Th~ ganglionic 
rudiments of the ventral nerve cord can be clearly seen up to the posterior 
end of the abdomen. It is possible at this stage to easily differentiate 
the sexes by means of differences in the genitalia. The embryo measures 
about 5-2 mm. in length. 

Stage 15 (PI. IV, Fig. 28), three days after blastokinesis. The terminal 
tarsal Joint of the thoracic legs devel~ps· a pair of claws. The- genitalia 
become better defined. The embryo measures about 5'6 mm. in length. 

Stage 16 (Pl.. IV~ Fig. 29), six days after blastoki~esis. The embryo 
has grown conSIderably ·and now measures about 7'2 mm. in length. 
'.rhe hind-femur is greatly elon~ated and -the ~enitalia are :promilJeh~. 



TABLE 1. 
Measurements of embryos, in mm. 

ltage No. 1 2 3 4 5 6 7 8 9 10 .. 11 12· 13 14 15 16 17 18 

----------------------------------
20tallength of embryo .. .. 0-8 1'3 1-6 1·7 2·0 2-4 2·6 2-6 2·9 3-0 3·1 3-5 4-0 5·2 5'6 7'2 8-7 9'0 

-- ---------- ------------------
Width of protocephalon (later, head in level of 0'5 0·6 0·7 0·6 0-5 0-6 0·7 0-7 

eyes). 
0·9 1·1 0·8 1-4 1·5 1·6" 1'4 l'S 1·4 1-4 

----------------------------------
Length of proto corm (later, thorax plus abdomen) 0·6 0-9 1-2 1-5 1·7 2·2 2-3 2·3 2-4 2-6 2·8 2-7 3·2 4·2 4-4 5-5 6-9 7'0 

I ----------------------------------
Length of thorax . - - . .- .. .. .. 0-6 0·8 0·8 0·8 1'1 1·0 1·1 1'1 0·8 0-8 1·0 1'0 1·0 1·1 1'5 

----------------------------------
Length of abdomen . - -. . - -. .. .. 0·8 0·9 1·4 1·4 1·2 • 1·4 1·6 1·7 1'9 2·4 3·2 3·4 4·5 5·7 S-5 

, ----------------------------------
Width of anterior region of protocorm (just 0-3t O·St 0·36t 0-4 0·2 0·3 0-3 0·5 

posterior to 2nd thoracic legs). 
0-7 0·8 ·O-g 1'0 1·2 1·4 1'4 1·5 1-9 2'0 

--------, ------------------------ -
Width of posterior region of proto corm (in level 0·3t 0·3t 0·36t 0-2 0-2 0·2 0·2 0'; 0·7 0·7 0·6 0-8 1-0 1·6 1-4 .. 1·6 1·7 1'7 

of 4th abdomina! segment). ' 
__ 0 __ ------------ - ------------~ ---

Vertical length of eye .. . - .. .. .. . . . - .. . . .. -. . . .. 0'57 0·63 0·65 0·65 0-7 0-95 1'3 .. 
----------------------------------

Length of hind-femur .. .. . - - . . - .. .. .. . . .. -- . . . . . . 0'5 0·96 1·1 1'1 2·5 2·9 3·3 

*Blutoldnesis. 

tIn .tag. 1-3, tilde 'wo region. are not distfngufabable. 
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Stage 17 (Pl. IV, Fig. 30), eight days after blastokinesis. The embryo 
measures about 8·7 mm. in length. Spines appear on the metathoracic 
tarsi. 

Biage 18 (PI. IV, FIg. 31), hatching. The embryo is about 9·0 mm. 
long. 

LAW OF MBDIAL SHIFTING OF CEPHALIC ApPENDAGES. 

Some yea~s ago Roonwal (1939) gave a new la'f of the bi-triangular 
medial concentration of the cephalic appendages in the Chilopoda and 
the Insecta, which runs as follows (p. 7) :-

"The cephalic appendages lying in front of and behind the inter
~9.lary pair of appendages undergo a concentration,! both in phylogeny 
and in ontogeny, towards the median line. In this way, two hypothetical 
triangles, termed the' anterior or procephalic triangle' and the' posterior 
or gnathocephalic triangle' are formed, having a common base in the 
level of the intercalary appendages. The cephalic appendages occupy 
roughly either the sides or the apices of the triangles and the degree of 
their final medial concentration is in direct proportion to their distance. 
from the tTiang'Ular base. Before the final bi-triangular condition is 
achieved by the appendages, varying types of transitory shiftings -are 
passed t4rough." 

Observations on positions at the time of the first appearance and 
subsequent shifting of the cephalic appendages in the embryonic deve
~opment of Schistocerca gregaria ~as shown (PI. III, Figs. 1-13; Text
figs. 1 and 2; and Table 2) that Roonwal's Law is fully applicable to 
this insect. 

Thirteen embryonic stages2 (PI. III, Figs. 1-13) from the time of the 
first appearance of the cephalic appendages until hatching were compared 
with regard to the position -of these appendages. The bases or exact 
points of attachment of the appendages were determin~d by dissecting 
-them out at the base. In the last three stages (PI. III, Figs. 11-13) 
the clypeus, labrum and antennae were removed so as to fully expose 
the remaining cephalic appendages. 

If the centres of the bases of the cephalic appendages, as they make 
their first appearance in the early embryo (1l1. III, Fig. 1), are joined, an 
()utline dialllammatically represented in Text-fig. 1 is obtained; this 
is a modified H-position of Roonwal. The intercalary appendages 
ue not quite clear in Schistocerca3, but their position is indicated by 

1 This oonoentration in Schistocera gregaria, as will be noticed in Table 2, is at 
first only relative to the increasing size of the embryo; the abs~lute distance between
the appendioular bases of a segmental pair at first actually increases. Finally, of 
course, a deorease even in the absolute distance ocours towards the triangular apices, 
but not in those appendages w hioh lie towards the triangular . base. These points are 
implied in Roonwars law, but need reemphasis. 

2 These" stages" are not synonymous with Stages 1.18 of the Referenoe Scale of 
embryos (Pl. III, Figs. 14-22; and Pl. IV) desoribed above, but refer to the figures 1·13 
on PI. III. 

a In Stage 8 a pair of small appendage-like evaginations is seen (Text-fig. 3a) between 
the antennae and the mandibles in longitudinal seotions; they could not, however, be 
demonstrated in surface views of embryos. In LocuBta (Roonwal, 1937) intercalary 
.ppandagas are marked by mere thiokenings of the body-wall and develop rather late. 
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that of the interoalary mesoderm masses representing modified coelom 
sa~s. Starting from that position, the antennae are the first pair of 

-\--/hr. 

ani, 

_~lnl. ape 
lr+---md. 

TUT-J'IG. I.-Diagrammatio representation of the oephalio appendages or 80""8tOO.,.'(1, 
{grtgaria as they firs, a.ppear in the embryo. 

a!,,'., antenna.e; into ap., probable inieroalary a.ppendages; lbr., labrum; mel., 
mandibles; ~., 1irIt maxillae; mxz.., seoond maxillae. 

TABLE 2. 
Dilta'IWe (in mm.) between the centres of the bases of the two rudiments of 

each seg·mental pair of cephalic appendages. 
(Figs. 1-8 before blastokinesis ; Figs. 9-13, after blastokinesis.) 

Distance. 
Stage (Fig. number in Pl. ill). 

Mandi- First Second Antennae. bles. maxillae. maxillae. 

~. 1 •• .. .. . . · . 0-26 0-18 0·20 0'18 Fij. 2 · . .. .. · . .. 0·20 0'18 0·20 0'20 I'lg. S · . .. .. · . .. 0-33 0·28 0·20 0·20 
:rtj. 4 .• .. .. · . .. 0·88 0·33 0·33 0·31 Fig. I) · . .. .. · . · . 0·28 0·46 0·48 0'41 Fig. 6 · . -. -. · . · - 0'45 0·62 0·3g 0·28 
Fig. 7 .. .. .. · . · . 0·52 0·66 0·60 0-38 ]'fa. 8. (lust before blastoktnesis.) ~ .. '0 0·42 0·51 0·88 0·31 
Fli. g. (One day after blastokinesis.) .. · . 0·50 0·80 0·80 0·60 
Fig. 10. (Two days after blastokinesis.) .. .. 0·48 0·72 0·90 0'40 
Fig. 11. (Four days after blastokinesis.) .. · . 0··18 0·e2 0·8~ Fused 
F!g. 12. (E~ht days after blastokinesis.) .. .. 0·75 0·90 0-96 Fused 
F.fg. 18. - ( atchlng.) • • • • .. 0·76 1·0 0·75 Fused 

appendages on the procephalic side (PI. III, Fig. 1); the preantennar 
appendages are absent in Schistocerca. The apex of the "procephalic 
triangl~ " is occupied· by the labrum. On the gnathocephalic sieJe (PI. 
III, Fig. 2), the mandibles and the first and second maxillae follow in the 
order stated. The distances between the two members of each pair of 
appendages, as they vary from stage to stage (PI. III, Figs. 1-13), are 

-given in Table 2. It will be noticed that the three gnathocephalic 
appendages are almost equidistant from the median line at the moment 
of their first appea~ance (PI. III, Fig. 1). During further development 
Pl. III, Figs. 2-11 and Text-fig. 2), the second maxillae, which are 
he farth~t from the triangular base, undergo the greatest degree of final 
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medial concentration and the two rudiments ultimately fuse together 
to form the labium (Pl. III, Fig. 11). The degree of :fuial medial concen
tration of the first maxillae is less than that of the second maxillae, and 
that of the mandibles the least (PI. III, Figs. 11-13), this being in accord 
with their respective distances from the triangular base. 

In the procephalon the labral rudiments have evidently undergone 
a considerable degree of medial concentration in phylogeny as is indicated 
by their earliest rudiments appearing close to the median line (PI. III, 
Figs. 1 and 17). The antennae, which are closer to the 4firiangular base, 
undergo a lesser degree of medial concentration than the labrum. 

FORMATION AND EARLY DEVELOPMENT OF COELOM. 

Origin and Mode of First Formation of Ooelomic Oavities. 

The formation of coelom in Schistocerca first takes place in Stage 4. 
The germ band in Stage 3 (PI. III, Fig. 16) is more or less semilunar in 
transverse section and measures about 0'7 mm. broad in the protoce
phalonic region and about 0'36 mm. in the protocormic.. Soon after-
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SJ 
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~ 0'7_ 
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--<>--ant. 
-----md. 
-:-- - +--- .. mXl. 
-A---mx2. 
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+ ., • \ 

• / 

, -.. / \ 
", • ...... ~ I mx 

, I I. 
f \ ,.,md '. 

I:' "~a jO' 
// ' I 

1,' ',I 
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\ 1,/ ant \ I , ·4 -, , 

1 l "!> . 4- S" 6 7 8 9 f" 11 12. ,15 

STAGF (FIG. NUMBER IN PL lll.) , 
TEXT-FIG, 2.-Graph showing the developmental changes in the distance (in (tnDl.) 

bet~een the bases of a segmental pair of cephalic appendages in'Srkistocerca ure• 
garta from the moment of their first appearance until hatching. The numerals· 
on the abscissa oorrespond to stage of em oryo as indioated by oorresponding 
figure number in Plate III. 

ant., antennae; md., mandibles; mx1., first maxilla.e; mx,a., seuond maxillae.-

wards (Stage 4), the germ band develops an ootpushing in the· mid
v.entDd area(Pl. V, Fig. 3.2) extending nom a paint slightly posterior 
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to the protocephalon to almost the tip of the protocorm. This outpush
ing quickly assumes the shape of a dorso-ventrally flattened puoch 
(PI. V, Fig. 33). It enlarges with further development and, nt the 
same time, its nlouth widens. Both the ectoderm and the inner l~yerl 
are involved in the pouching. After. the completion of pouching, one 
sees, along the lateral edges of the germ band, an incomplete tube open 
medially and composed of inner layer cells (PI. V, Fig. 33). Soon 
afterwards, the two tubes close medially, and thus arise the coelom. sacs 
(PI. V, Figs. 34 and 35) of the jaw segments and of those that fol1(jw 
them. 

Hitherto two Inodes of formation of coelom sacs have be(}n known 
among in~ects. These are: (i) By the appeara.nce of clefts in the solid 
inner layer, as in Gryllus (Heynlons, 1895), Gryllotalpa (Graber, 1888, 
1890, 1891b), Calandra 01'yzae (Mansour, 1927 ; Tiegs and Murray, 1938), 
Formica (G-r~ber, 1888, Strindberg,. 1913), and in all the abdominal 
segments, except the first, in Locusta (Roonwal, 1937). (ii) By the lateral 
margins of the gernl band bending inward and dorsalward, the inner 
layer cells thus enclosing a cavity ,vhich forms the coelom, as in Blatella 
[=Phyllodfomia, Blatta] germanica (Heymons, 1892, 1895), Eutermes 
(Strindberg, 1913), Sialis (Strindberg, 1915), Diacrisia (Johannsen, 
1929), Oalandra callosa (Wray, 1937), and .in the cephalic, thoracic and 
the first abdominal segments in Locusta (Roonwal, 1937). Schistocerca 
shows an entirely new mode of coelom formation. In the jaw segments 
and thos~ that follow them the coelom sacs arise before the body seg
mentation and_as a result of the,mid-ventral pouchin~ of the germ band. 
In the remaining segments the coelom sacs arise by the first method 
described above. 

Early Development of Ooelom. 
Nineteen pairs of coelom sacs are developed in Schistocerca gregaria-

5 in the cephalic region, 3 in the thorax, and 11 in the abdomen. Their 
early development proceeds as follows. 

Qephali~ coelom sacs. 
The five pairs of cephalic coelom sacs belong to the labral, antennary) 

mandibular, first maxillary and labial segments. 
Labl'al coelom sacs -(PI. V, Figs. 36 and 37). A distinct pair of 

small and short-lived labral coelomic sacs arises in Schistocerca and are 
best developed in Stage 8. The labral mesoderm mass first makes its 
appearance in Stage 4 by the migration of cells from the sto'modaeal 
mesoderm. In Stages 5-75t becomes paired, but no cavities are as yet 
visible. These latter appear in Stage 8 (PI. V, Figs. 36 and 37), and 
by Stage 9 they have disappeared. In Stage '8 a few mesoderm cells 
are seen lying in between the two labral coelom sacs and probably c'on
necting them. In the sanle sta.ge it is seen that the labral mesoderm 
is also connected with the stomodaeal mesoderm by means of loose cells 
lyillg between the two structures. In these features Schistoce-rca differs 

1 See Roonwal (1936a, 1937, 1939a) fora discussion of the terminology of the various 
term layers in insects and other Arthropods. 
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from Locusta in which, according to Roonwal (1937), the labral coelom 
sacs are neither connected with each other medially nor with the stomo
daeal mesoderm. In Schistocerca, even after the obliteration of the 
labral coelom sacs, the labral mesoderm remains connected with the 
stomodaeal mesoderm. 

Clearly defined labral coelom sAcs have hitherto been found only 
in four other insects, viz., Oaratuitts (Wiesmann, 1926), Rkodinus, 
(Mellanby, 1935, 1936), Locusta (Roonwal, 1937, 1939b) and Pteronarc'U8 

(liH.---

-/:JiI..-co.a~ 

co,o b., 

·cq,mX2. 

co. abs_·· 

co;lh1• 

o.abo• 

co.lh2. co a6r. (~ 
co. ab •• 

co. ab 1 . ......n~~~'+I'!t'~ 
::.0:=: ~J." 

o· b. 
'r&X.T-nO. 3.-Reconstruction, from camers. lucida.' drawings, of several longitudinal

vertical sections of an embryo near Stage 9, showing the various coelomic cavities, 
etc. 

(a), anterior halt' ; a.nd (b) posterior half of embryo. (Explanation of lettering as 
in Plat~s, p. 200.) 

(Miller, 1940). In agreement with these. authors, I am of the opinion· 
that these sacs in Sokistocerca represent true coelom sacs belonging to 
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the labrum. They are not mere extensions of the supposedly prean
tennary coelom, as opined by Manton (1928) for Oarausius. Nor can 
they be regarded, as Snodgrass (1938) suggests, as unsegmental in nature 
merely by virtue of their acquiring a radial instead of a bilateral sym
metry . 

.A.ntennary coelom sacs (PI. V, Figs. 38, 39, 41 and 43). The 
antennary mesoderm first appears in Stage 4 as a pair of mesodermal 
cell-masses immediately posterior to the stomodaeal invagination and 
near the j unotion of the protocephalon with the proto corm. Soon 
afterwards, each of these masses develops a cavity, thus giving rise to 
the antennary coelom sacs. They first lie (PI. V, "Fig. 38) in the appen
dicular outgrowths which forms the antennae. From the time of its 
first appearance, the antennary mesoderm is conneoted with the stomo
daeal mesoderm by loose mesodermal cell-strands. As iii. Locusta 
(Roonwal, 1937), the antennary coelom sacs are at first 8ubcircular 
in shape, but with the growth of the antennae they elongate. Though 

-composed throughout <;>f a single layer of cells, the sac-walls do not re
main uniformly thick. The ventro-median portions are considerably 
thickened, while the dorso-Iateral portions are thinned ~own. By 
Stage 8 (PI. V, Figs. 39 and 42) each antennary coelom sac has ldeve
loped a large dorso-rostral pouch and a comparatively small dorso
anal pouch-for terminology of these pouches vide Wiesmann (1926) 
and Roonwal (1937). The antennary coelom thus has three pouches, 

. viz., a ventral, a dorso-rostral and a dorso-anal. The ventral pouch 
lies in the hollow of the antenna. The dorsal pouches occupy an exten
sive area in the head-the dorso-rostral reaching almost up to the lab
rum, and the dorso-anal up to the mandibles. Gradually, the two 
dorso-rostral pouches move towards each other and ultimately, by 
Stages 9-10 (PI. V, Figs. 42 and 43), unite over the stomodaeum. 

Intercalary mesoderm. Well defined intercalary coelom sacs do not 
occur in Schistocerca, but are represented, n~ar Stage 9, by a pair of 
solid mesodermal cell-masses (Text-fig. 3a). In Locusta (Roonwal 
1937), on the other hand, there occurs a~ distinct pair of intercalary 
coelom sacs. 

Mandibular coelom sacs (PI. VI, Fig. 44; and Text-fig. 3a). The 
mandibular coelom sacs first appear in Stage 4 as a pair of very small 
cavities in the mandibular segment. They gradually increase in size 
until they become quite large. They do not develop dorsal pouches 
which are characteristic of the coelom sacs of the antennary and some 
other segments-the mandibular coelom sacs correspond to the ventral 
pouches of these segments. Frolll the dorsal ,vall of the mandibular 
coelom sacs certain cells Inove off medially, congregate in the middle 
below the oesophagus arid thus constitute the suboesophageal. body. 
The nlandibular co~loln sacs are connected with the maxillary sacs by 
means of mesodermal cell-strands, as in Oarausi'u8 (Wiesmann, 1926) 
and Locusta (Roonwal, 1937). 

First maxillary coelo'in sacs (PI. VI, Fig. 48; and Text-fig. 3a). 
Like the mandibular coelom, the coelom of the first maxillary segment 
arises as a pair of very small cavities in the first maxillary mesoderm. 
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These cavities subsequently become considerably enlarged .. The ooelom 
sac of each side develops a small dorsal outgrowth which probably 
represents, in a rudimentary form, the well-developed dorsal pouches 
of tUe antennary coelom; this. outgrowth does not develop any further. 
In Loc'Usta (Roonwal, 1937) the dorsal pouch is not developed at all. 
The wails of the first maxillary coelom sacs are connected with those of 
the mandibular segment by means of a pair of mesodermal cell-strands. 

Second maxillary or labial coelom sacs (PI. V, Figs. 48-50; and 
Text-fig. 3a) • . The labial coelom first ma~es its appearance in ~tage 
4 as a paiil.' ()f mesodermal sacs in the hollow of the second maxillary 
app.endage.s. These sacs grow rapidly, and by Stage 7 they develop 
extensive dorso-rostral and rather smaller dor~o-anal pouch~ The 
f.ormer extend almost up to the first maxillary s~gment, while the latter 
extend towards the prothoracic legs but without reaching t~em. In 
the intersegmental area between the first and second maxillary segments, 
as well as in the latter segment itself, -the dorso-rostral pouches- of the 
labial ,coelom send down mesodermal cells towards the mid-ventral line 
where, in Stages 8-9, they meet. In this way· a layer of median meso
derm connecting the two sacs is formed just above the ectoderm (PI. 
VI, Fig. 4.9). 

At the junction of the ventral pouch with the dorsal there develops, 
in Stage 8, a furrow which deepens and ultimately separates the two 
pouches (PI. VI, Fig. 50). . 

Discussion: Segmentation of the head. In recent years Hanstrom 
(192'1-1930), on the basis of the morphology of the· brain, has revived 
Holmgren's (1916) view of a 4-segmental insect head. The value of 
this View is greatly reduced by the fact- that Hanstrom completely 
ignores the embryological evidence not only as regards coelom sacs 
and appendages but also as regards neuromeres. Apart from ·this highly 
improbable view, the insect head is- most commonlY'regarded as either 
6- or 7 -segmental. The evidence in support of these two views has 
been discussed by a number of authors, e.g., Wiesmann (1926), Eastham 
(1930), Imms (1937), Roonwal (1937, 1939b), Snodgrass (1935, 1938) 
and Weber (1938). Eastham, Imms and Weber support the 6-segmental 
view, and Wiesmann and Roonwal the 7-segmental view. The exist
ence of the btat 1;ive segments, viz., the antennary, intercalary or pre
m~nd,ibula;r, mandibular, first maxillary and second maxillary, is ac
cepted by both groups of authors. In front of the antennary segment, 
howev~r, some authors accept the existence of only one oral segment 
(given a var~ty of names), while others accept two, viz., preantennary 
and labral. Until recent years the evidence for the oral segment was 
based only on the presence of its neuromere, viz., the protocerebrum; 
no coelom sacs were known. Since the discovery of the labral and 
preantennary p.airs of coelonllc cavities by Wiesma~ (1926) in Oara'U
sius, ·and the delnonstration of the former alone in a number of other 
insects (vide supra),. the evidence for the existence of 1 to 2 segments 
beca~e stronger. Evidence for 2 segments based on the presenoe of 
2 pa~s of c~el~m sacs and.2 pairs of appendages (labral and preanten
nary Ul Oaraus~us) was avaIlable, but the evidence from the neuromeres 
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was lacking as only one neuromere, the protocerebrum, had until recently 
been demonstrated. Recently, however, Roonwal (1939b, pp. 27-44), 
has provided a new interpretation of the composition of the protocete
brum. He has conclusively denl0nstrated, from developmental evidence 
in Locusta and other insects, that the pTotocerebrum is composite in 
nature and is composed of two pairs of neuromeres, and not of one. As 
will be shown in a subsequent paper, the protocerebrum in Schistocerca 
develops in the Rame way as in Locusta. Judging from these three pieces 
of evidence, the head of Schistocerca must be regarded as 7 -segmental 
(Table 3). 

Em·de'nce for the compos-ition of Schistocerca gregaria head. 

+ present; - absent. 

Segment. Coelom. Neuromere. Appendages. 

1. Labral + + + 
2 . Prea,ntenna,ry - + -
a. Antenna,ry + + + , • Interca.lary -* + + 
5. Mandibular + + + 
6. First maxillary + + + 
7. Labial + + + 

*Doubtful. 

Thoracic coelom sac). 

(PI. VI, Figs. 45 and 52 ; and Text-fig. 3a.) 

Each of the three 'thoracic segqJ.ents, the ,pro-, meso-, and metothorax, 
develops a pair of coelomic cavities. These cavities first appear in 
Stage 4 as small sacs in the hollow of the appendages of each segment. 
Soon they develop dorso-rostral and dorso-anal pouches. These attain 
oonsiderable development by Stage 8 when they extend lengthwise 
such that the posterior end of the dorso-anal pouch of one coelOlll sac 
abuts, in the intersegmental area, on the anterior end of the dorso-rostral 
pouch of the following segment (PI. VI, Fig. 45). In Locusta (Roonwal, 
1937), in the intersegmental areas, the distal tip of the rostral pouch 
of one segment lies beneath the proximal tip of the anal pouch of the 
:preceding segment. I~ Schistocerca such an overlapping does not OCCUf, 
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When the coelomic cavities first develop in Stage 4, the ventral wall 
of the mesoderm of each side extends towards the. median line in the 
int~rsegmentai area. These ~xtensions later, in Stages 7 and 8, unite 
in fr~ mid-ventral position and form the median mesoderm or blood 
cell-lamellae lying immediately above the ectoderm. In the segmental 
areas this ehange occurs in a later stage. 

In Stage 8 a furrow develops at the junction of the dorso-rostra' 
pouch with the ventral one. It gradually deepens and ultimately sepa
rates the two pouches in the same way as in the labial coelom. There 
thus come to exist in the labial and the three thoraric segments four 
pairs of dorsal pouches arranged serially, one set ~n either side of the 
mid-ventral line (PI. VI, Fig. 45). 

In Stage 12 there develops a horizontal par~ition in the dorsal pouch 
(in both the rostral and anal divisions) of the coelom, thus dividing this 
portion into upper and lower chambers. Graber (188~) had already 
recorded it in Stenobothrus, and Roonwal (1937) described it in Locusta. 
The later author has suggested that this partition is characteristic of 
the family Acrididae. 

Abdominal coelom sacs. 

(PI. V, Fig. 40 ; PI. VI, Figs. 51, 53 and 54 ; and Text-fig. 3.) 

Eleven pairs of abdominal ooelomio cavities are developed in 
Schistocerca, one pair in eaoh segment. Their development proceeds 
from the anterior to the posterior end" simultaneously with the 
differentiation of the respective abdominal segments. By Stage 9 all 
the abdominal coelom sac~ are formed. As in the thorax, the abdominal 
coelomic cavities are differentiated into dorsal and ventral pouches. 
The latter are the first to appear and lie in the hollow of the appendages 
of their respective segmehts. Soon afterwards, dorsal pouches appear 
which quickly differentiate into dorso-rostral and dorso-anal portions. 
The dorsal pouches extend lengthwise from one end of the abdomen 
to the other (Text-fig. 3).1 Unlike the thoracic coelom sacs, the ventral 
pouches here do not get out off from the dorsal pouches. The abdominal 
coelomic ca vities become smaller as we proceed towards the posterior 
end of the abdomen, the cavities of the eleventh segment being the 
smallest (PI. VI, Fig. 54). In Locusta (Roonwal, 1937) the eleventh 
abdominal coelom sacs differs from the others; they consist of, a pair 
of long, narrow cavities running dorsally along the proctodaeum. In 
Schistocerca this is not the case and the cavities are essentially simila-r 
to the other abdominal sacs, except in being smaller. 

It will be seen that the dorsal pouches of the coelom form a conti
nuous chain of cavities from the labium to the posterior tip of the abdo
men. Later, with the disappearance of the intervening cellular walls 
between the dorso-rostral pouch of one coelom sac and the dorso-anal 
pouch of the preceding .sac, these cavities are converted into a pair of 
mesodermal tubes runDIng from· the labiu~ to aI~ost the tip of the 
Iftst abdominal segment. . . 
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Segmentation of the Body. 
From developmental evidence, the body of Schistocerca gregaria is 

to be regarded as composed of 21 seglnents, thus: Cephalic 7, thoracic 
3 and abdominal 11. The same has been shown for Locusta by Roonwal 
(1937, 1939b). 

The 7-segmental nature of the head has been discussed above. No 
acrOJl is developed in Schistocerca. Snodgrass (1938, p. 94) has sug
gested a new definition of the acron as meaning" a primarily unsegmented 
archicephalon corresponding y..ith the annelid prost0mium" Such an 
acron, according to Snodgrass, is represented in the Arthropod embTYos 
by the cephalic lobes bearing the eyes, labrum, preantenna,e and first 
antennae. Snodgrass hus not brought forward any considerable evidence 
in favour of this vie,Y. To Ine there appears to be no justification for 
altering the usually accepted definition of the acron aR meaning the un
paired apical part of the Arthropod head lying in front of the first true 
segment. Such an aoron is seen in the embryos of certain insects and 
Myriapods. 

The three thoraoio segments are clear and call for no comment. 

The existence of eleven abdominal segnlents is supported by the 
presence of a corresponding number of paired coelom sacs, appendages 
and neurom~res, one set in each se~ment. The telson, found in some 
insect enlbryoB, is absent in Schi6tooorca. 

SUMMARY. 

1. The erlernal form of the emhryos of the Desert Locust, Sl!lli,to
eerca .qregaria (Forskal), from the time of the first' fOTnlation of the germ 
band until hatching, is described. For convenience, a reference scale 
of 18 embryonio stages, whose characteristics are described, was Dlade. 

2. The first origin and the subsequent medial shifting of the cephalic 
appendages haos been studied. It is shown that this shifting occurs in 
aocordance with Roonwal's Law (1939) of "bi-tria~gular medial con
centration ". 

~. Three pairs of thoracic and eleven pairs of abdonlinal appenda.ges 
are developed. The first three fOl'm the legs, while the majority of the 
latter are transitory. 

4. The formation and early developnlent of the coelom is described . 
.A new mode of ooelom formation, not hitherto described in inseots, 
occurs in Schistocerca. 

5. In the head the following five palTs of coelonl sacs are developed: 
the labral, antennary, mandibular and first and second ma~il1ary. In
tercalary and preantennary coelom sacs are absent. The quest.ion of 
hbad segmentation is discussed and the Schistocerca head shown to be 7 -
~egmented. 

6. Three pairs of thoracic and eleven pairs of abdominal coelom 
sacs are deyeloped, one pair to each segment. 

7. The suboesophagaeal body arises from the ilorsaI waH of the 
mandibular oo~lom sacs, 
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8. The hody of Sc'histocer~a is regarded as composed of 21 segments 
--i cephalic, 3 thoracic and 11 ahdominal. Neither the acron not the 
tel son are developed. 

REl"ERENCM~. 

Andrewartha, H. G. 1941. See Steele, H. V. 
Baden, V 1936. Embryology of the nervous system ~ the grasshopper, 

Melanopl1t.~ differential-i,~ (Acrididae, Orthoptera). J. Morph. 
IJX, pp. 159-188. 

Eastham, L. E. S. 1930. The embryology of Pieris rapae. Organo
geny. Philos. Tra"!s .. roy. Soc. London (B) CCXIX, pp. 1-50. 

Else, F. L. 1934. The developmental anatomy of l:llale genitalia in 
Melanoplus d~fferentialis [Locustidae (Acrididae), Orthoptera]. 
J. Morph. LXV, pp. 577-609. 

Graber, V 1888. Vergleichende Studien iiber die Keimhiillen und Riick
bildung der Insekten. Denkschr. A cad. Wiss. Wien LV, 'pp. 
109-162. 

-- 1888a. Dber die Polyp odie der Insektenembryonen. 
Morph. J ahrb. XIJI, pp. 586-613. 

1888b. _Dber die primare Segmentierung des Keimstreife 
der Insekten. Morph. Jahrb. XIV, pp. 345-386. 

---1890. Vergleichende Studien am Keimstreifen der Insekten. 
Denlcschr. Acad. Wiss. Wien LVII, pp. 622-734. 

--- 1891. Beitrage zur vergleichenden Embryologie der Insek
ten. Denkschr. Acad. Wiss. Wien LVIII, pp. 803-866~ 

--- 1891a. Dber die embryonale Anlage des Blut- und Fettge
webes der Insekten. Biol. Oentralbl. XI, pp. 212-224. 

--- 1891b. Zur Embryologie der Insekten (Meloe, Hydrophilus 
und Gryllotalpa). Zool. Anz~ XIV, pp. 286-291. 

Hanstrom, B. 1927. Das zentrale und periphere N erveIl.System des 
KopHappens einiger Polychaten. Z. Morph. Okol. Tiere VII, 
pp. 543-596. 

--- 1928. Vergleichende Anatomie des Nervensystems - der 
wirbellosen. Tiere unte-r Berucksichtigung seiner Funktion. 628 
pp. Berlin. 

- - --1 Q2gx. Die B3zieb.un~ zwischen dem Gehirn der Poly
chiiten und dem der Arthropoden. Z. Morph. Olcol. Tiere. XI, 
pp. 151-160. 

--- 1929. Weitere Beitrage zur Kenntnis des Gehirns und 
der Sinnesorgane der Polychaten. Z. Morph. Olcol. Tiere XIII, 
pp. 329-358. 

1930. Dber das Gehirn von Termops nevadensis und 
Phyllium pulch1'ifolium, nebst Beitragen zur Phylogenie der 
Corpora pedunculata der Arthropoden. Z. Morph. Okol. Tier~ 
XIX, pp. 732-773, . 



1947.] V G. JHINGRAN: Embryolo::]!J oJ'Desert Locust. 197 

Heymons, R. 1892. Die Entwicklung der Colomsacke von Phyllod
romia (Blatta) germanica. Vel'hand. deutsch. zool. Gesell., pp. 139-
141. 

1895. Die Embryonalentwicklung von Dermapteren una 
Orthopteren, unter besonder Berilcksichtigung del" Keimbliitterbil
dung. Monographisclt bearbeitet. 136, pp. Jena. 

Rirschler, J. 1909. Die Embryonalentwicklung von Donacia crassipes
L.. Z. twiss. Zool. XCII, pp. 627-744. 

---- 1924-1927~ Embrycgenese der Insekten. In Schroder's 
Handb. d. Ent., Bd. I, KapitallO, pp. 570-752. Jena. 

HoJmgre~, N. 1916., ~ur vergleichenden Anatomie des Gehirns von 
Polychaeten, Onycophoren, Xiphosuren, Arachniden, Crustaceen, 
Myriapoden und Insekten. K ungl. Svenska Vetensk. Akad. 
Handl. LVI (1), 1>p. 1-303. ' 

Husain, M.A. and Roonwal, M. L. 1933. Studies in Schistocerca gre
gal'ia Forsk. I. The micropyle in Schistocerca gregaria and some 
'other Acridiidae. Indian J. agric. Sci. III, pp. 639-645. 

Imms, A. D. 1937. Recent Advances in Entomology. (2nd ed.-). 
London. 

Jannone, G. 1940. Studio morfologico, an,atomico e istologico del 
Dociostaurus rnaroccanus (Thunb.) nelle sue fasi transiens con
gregans, gttegal'ia e solitaria. Terzo contributo. Boll. Lab. Ent. 
agraria Portici IV, pp. 1-443. 

Johannsen, 0,. A. 192'9. Some phases in the embryonic development 
of Diacrisia virginica Fa br. (Lepidoptera). J. M orph. X,L VIII, 
pp. 493-542. 

Johannsen, O. A. and Butt, F. H. 1941. Embryology of Insects and' 
Myriapods. New York and London. 

Mansour, K. 1927. The development of the larval and adult mid-gut 
'of Calandra oryzae Linn., the rice weevil. Quart. J. micr. Sci. 
LXXI, pp. 313-352. 

Manton, 'S. M. 1928-. On the embryology of a Mysid Crustaeean, Hemi
mysis lamornae. Philos. T1·ans. Ij'o.y,. Soc. London (B) CCXVI" 
pp. 363 .. 463., 

Mellanby, lIe 1935. The early embryoni? development of Rhodinus' 
Jirolixus (Hemjpter~, Homoptera). Quart. J. micro Sci. LXXVIII" 
pp.71-90. 

---- 1936,. the later embryology of Jlhodinus prolix'Us .. 
Quart. J. micro Sci. LXXIX, pp. 1-42 . 

. l\1.lIler, A. 1939. The egg ,and ~arly d.evelopment- of the stonefiy;, Ptero
narcys proteus Newman (Plecoptera). J. Morph. LXIV, pp .. 
55fi-609. 

-_.--- 1940. &ribryonic membranes, yolk cells and .morphQge
nesis of the stonefIy, Pteronarcys proteus Newman (Plecoptera,. 
Fteronarcidae). Ann·. e~ Sue. Ame'r. XXXIII, pp. 437-477 

o 



198 Records oftke Indian Museum. [VOL. XLV, 

Nelsen O. E. 1931. Life cycle, sex differentiation and testis develop
'ment in Melanoplus differentialis (Acridiidae, Orthoptera). J. 
M orph. LI, pp. 467-526. , 

,-- 1934. The development of the ovary in the grasshopper, 
Melanoplus differentialis (Acridiidae, Orthoptera). J. Morpk. 
LV, pp. 515-543. 

--:---- 1934a. The segregation of the germ cells in the grass
hopper, Melanoplus dijferentialis (Acridiidae, Orthoptera). J. 
Morph. LV, pp. 544-575. 

Packard, A. S. 1883. The embryological development of the locust. 
Third Rept. U. S. ent. Oommiss., pp. 263-286. 

Roonwal, M. L. 1935. Dber ~as Schneiden dotterreicher Eier. _Zool. 
Anz. ex, pp. 17-18. 

--- 1935a". Fate of the embryonic membranes in insects. 
Ourr. Sci. IV) pp. 317-318. [Correction in Ourr. Sci. IV, p. 779 
(1936).] , 

--- 1936. The growth-changes and structure of the egg 
of the Mrican Migratory Locust, Locusta migratoria migrato
rio ides R. & F. (Orthoptera, Acrigidae). Bull. ent. Res. 
XXVII, pp. 1-14. 

1936a. Studies on the embryology of the Mrican 
Migratory Locust, Locusta migratoria migratorioides R. and F. 
(Orthoptera, Acrididae). I. J The early development, with a 
new theory of multi-phased gastrulation among insects. Philos. 
Trans. roy. Soc. London (B) CCXXVI, pp. 391-421. 

--- 1937. Studies on the embryology of the Mrican Mi
gra tory Locust, Locusta migratoria migratorioides Reiche and 
Frm. II. Organogeny. Philos. Tran_s. roy. Soc. London (B) 
-CCXXVII, pp. 175-244. 

--- 1939. On a new law of the hi-triangular medial con-
centration of the cephalic appendages in the Chilopoda and the 
Insecta. J. Morph. ~XIV, pp. 1-8." 

1939a. Amplification of the theory of multi-phased 
gastrulation among insects, and its applicability to some other 
ArthJ'opods. Trans: nation. Inst. Sci, India II, pp. 1-37 . 

. 1939b. Some. r"~cent advances i~ insect embryology, 
wIth a complete bIblIography of the subJect. J. roy. Asiat. Soc. 
Ben.qal (Science) (N. S.) IV (1938), pp. 17-105. 

--- 1942. Earliest observation on the swelling of insect 
eggs after oviposition. A historical note. Indian J. Ent: IV, 
pp. 145-151. 

1947. Variation and structu.re of the" eyes in the Desert 
Locust, Schistoce·rca gregan·a (ForskiU). Proc. roy. Soc. London 
(B) eXXXIV, pp. 245 .. 272, 3 pIs. 



j H·.t 7.] V. G. JHINGRAN: Elnbyrology of Desert Locust. lP9 

.. ----- 1947a. Studies in intraspecific variation. IV The role of 
some variations, e.g., eye-stripes, etc., as "population indicators" 
in the Desert. Locust, and their practical i.mportance. Ree. 
Indian. Mus. XLV, pp. 167-180 . 

.Rl~fer, E. H. 1931. Insect development. II. Mitotic activity in the 
grasshopper embryo. J Morph. LI, pp. 613-618. 

1932. Insect development. III. Blastokinesis in the 
living grasshopper egg. Biol. Cent'ralbl. LII, pp. 224-229. 

-- .-- 1932a. Insect development. IV External morphology of 
the grasshopper embryos of known a.ge and with a known tem
perature history. J Morph. LIII, pp. 1-23. 

--- 1938. The formation and structure of a special water .. 
absorbing ~rea in the membrane covering the grasshopper egg. 
Quart. J. micro Sci. LXXX, pp. 437-457 

--- 1938a. A cytological study of the pleuropodia of Melano
plus differentialis (Orthoptera, .A:crididae) which furnishes new 
evidence that they produce the hatching enzyme. J. Morph. 
T.JXIII, pp. 181-205. ' 

Slifer, E. H. and King, R. L. 1934. Insect development. VII. Early 
Rtages in the development of the grasshopper eggs of known age 
and with a known temperature history. J. Morph. LVI, pp. 
593-601. 

'Rnodgrass, R. E. 19~5. P1'inciples of Insect Morphology. New York. 
1938. Evolution of the Annelida, Onycophora and 

Arthropoda-. Smiths. miscl. Coll. XCVII, pp. 1-159. 
Rteele, H. V [Mrs. H. G. Andrewartha.] 1941. Some observations on 

the embryonic development of Austroicetes cruciata-Sauss. (Acri
rlidae) in the field. Trans. roy. Soc. S. Australia LXV, pp. 329-
~S2. 

Rtrindberg, H. 1913. Embryologische Studien an Insekten. Z. 
Zool. CVI, pp. 1-227. 

. 
WbSS. 

1915. Hauptziige der Entwicklungsgeschichte von 
Sial'is lutaria. Zool. Anz. XLVI, pp. 167-185. 

Stuart, R. R. 1935. The dev~lopment of the mid-intestine in Melano
plus d'ifferent~'ali~ (Acrididae, Orthoptera). J M orph. LVIII 
pp. 419-438. 

Tip,gs, O. Wand Murray, F. V 1938. The embryonic development 
of Calandra oryzae. Quart. J micro Sci. LXXX, pp. 159-284. 

Uvarov, B. P. 1928. Locusts and Grasshoppers. London. 

\Veber, H. 1938. Morphologie und Entw.icklungsgeschichte der Artho
poden. Fortschr. Zool. (Neue Folge) III, pp. 55-92. 

'Vheeler, W. M. 1893. A contribution to insect embryology. J. Morph .• 
VIII, pp. 1-160. 



'200 Records of the India'J~ Museum. [VOL. XLV,. 

Wiesmann, R. 1926. Zur Kenntnis der Anatomie und Entwicklungs ... 
geschichte von Oarausius morosus Br. IV. Entwicklung unci 
Organogenese der Colomblasen von Oarausius morosus Br. (In
augural Dissertation.) l?p. 123-328. J ena. 

Wray, D. L. 1937. The embryology of Oalandra callosa Olivier, the 
Southern Corn Billbug (Coleoptera, Rhynchophoridae)0 Ann .. 
ent. Soc. Amer. XXX, pp. 361-409. 

EXPLA.NATION OF LETTERING IN PLATES III TO VI. 

tlt-aUH 1st to 11th abdominal appendages; ab1.-abuo, 1st to 11th abdominal 
seg1:Ilents; am., amnion; am. ev., amniotic cavity; ant., antenna; Bo, Brain; b.e., blood 
oells ;~ebl.~ cardioblasts; cer., cercus; cl., clypeus; co., coelom; co. ab1 ... eo. abu ., 1st to· 
ll.th abdominal coelomic cavities; co. an., antennary coelom; eo. lb., labral coelom;. 
co. m., mandibular coelo~; eO.mx1., first maxilla.ry coelom; co. mX2.' second maxillary 
or labial coelom; co. th1.-co. th3" 1st to 3rd thoracic coelomic cavities; da.eo., dorso
anal pouch of coelom; d. COl" d. co2" upper and lower portions of the dorsal coelomic,. 
pouclies; d. co. mx2-, dorsal pouch of second maxillary coeloDl ; dr.eo., dorso-rostral pou.ch 
of coelom; dr.eo.an., dorso-rostral pouch of antennary coelom.; dr .. eo.mx2., dorso-rostral 
poucl) of 2nd maxillary coelom; d.y.e., degenerating yolk cells; e., eye; ect.{ ectoderm ;. 
eet.lbr., labral ectoderm; e.s., epineural sinus; j., furrow between dorsal and ventral 
pouches; gl., galea; h.l., head lobes; k.s., horizontal septum; in. l., inner layer; into 
ap.?, probable rudiments· of intercalary appendages; into mes.; intercalary mesoderm;. 
l1"-13.' 1st to 3rd thoracic legs; lbr., labrum; lbsl ., lbs2., 1st and 2~d lateral blood sinuses. 
le., lacinia-; l.1r}b., lateral myoblast plate; md., mandible; meso lbr., labral mesoderm; 
mm., median mesoderm; mXt., mx2-., 1st and 2nd maxillae; mXl':P., mxt.p., 1st .and 2nd 
maxillary palps; 116., neuroblasts; n.gr., neural groove; n.e., nerve cells; 0., oral ~per.
ture; ovps., OVpg., lower and upper ovipositor valves; P., mid-ventral p~uch of germ. 
b~nd, leading to coelom formation; p., proctodaeum; pel., protocephalon; per., proto
corm; per.a., anterior portion of protocorm; pcr. 'TIl., middle portion of protocrom ; 
per. p., posterior portion of protocOlm; p.d.c., provisional dorsal closure; p. eet., proctod
aeal ectode:rm; Pus., paraglossa; p.mes., proctodaeal mesoderm; 8.b.b., suboesophageal 
llOdy; spl.m., splanchnic mesoderm; st., stomodaeum; st.m., stomodaeal mesoderm; 
t Ie, an terior tentorial invagination;. v.co., ventral pouch of coelom; v.eo.an., ventral 
t'0uch of antennary ooelom; v.co.mx2e, ventral pouch of second maxillary coelom; v.w.;. 
Tent,ra I wnU of coelom; '1/_, yolk. 
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21. 20. 18. 



EXPLANATION OF PLATE III. 

FIGS. 1-13. 

Ca~era-lucida drawings of anterior portions of embryos of Sahis
tocerca grega ria , to illustrate the medial shifting of the cephalic appen
dages. In Figs. 9 and 10 the antennae, and in Figs. 11-13 the antennae, 
clypeus and labrum have been cut away at the base to expose the other 
appendages. 

FIG. I.-Embryo at the time of the first appearance of the cephalic 
appendages (about Stage 4). Note the modified H-position (vide Text-
fig. 1). 

FIGS. 2-8.-Embryos in progressive stages of development until 
shortly before. blastokinesis (Fig. 8). 

FIG. 9.-Embryo one day afte~ blastokinesis. 
FIG. 10.-Embryo two days after blastokinesis. 
FIG. II.-Embryo four days after blastokinesis, 
FIG. 12.-Embryo eight days after blastokinesis. 
FIG. 13.-Embryo at the time of hatching. 

FIGS. 14-22. 

Camera-Iucida drawings of embryos of Schistocerca gregaria, show'iug 
developmental stages Nos. 1-9 of the Reference Scale. 

FIG. 14.-Embryo in Stage 1. 
FIG. 15.-Embryo in Stage 2. 
FIG. 16.-Embryo in Stage 3. 
FIG. 17.-Embryo in Stage 4. 

FIG. IS.-Embryo in Stage 5. 
FIG. 19.-Embryo in Stage 6. 

FIG. 20.--Embryo in Stage 7 
FIG. 21.-Embryo in Stage S. 
FIG. 22.-Enlbryo in Stage 9. 



EXPLANATION OF PLATE IV. 

Camera-Iucida dra:wings of embryos of Schistocerca gregaria, showing 
developmental stages Nos. 10-18 of the Reference Scale. 

-FIG. 23.-Em1?ryo in Stage 10. 
FIG. 24.-Embryo in Stage 11. 
FIG. 25.-Embryo in Stage 12. D"uring blastokinesis. The two 

arms of the bent embryo are shown here separately. 

FIG. 26.-Embryo in Stage 13.,. One day af~er blastokinesis. 
FIG. 27.-Embryo in Stage 14. Two days after blastokinesis. 
FIG. 28.-Embryo in Stage 15. Three days after blastokinesis. 
FIG. 29.-Embryo in Stage 16. Six days after blastokinesis. 
FIG. 30.-Embryo in Stage 17. Eight days after blastokines1CJ. 
FIG. 3l.-Embryo in Stage 18.. Hatching. 
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EXPLANATION OF PLATE V. 

Camera-lucida drawings of portions of sections of embryos of Schisto
cerca gregaria, showing the early developPlent of some of the coelomic 
cavities. (T. S., transverse section.) 

FIG. 32.-T. S. of an embryo near Stage 3 across the protocorm, 
showing the ventral pouch leading to the formation of coelom. 

FIG. 33.-Same, but across region slightly anterior to above, showing 
the coelomic pouches still open medianally. . 

FIG. 34.-T. S. of an embryo near Stage 4 across the metathoracic 
segment, showing the coelomic cavity of that segment. 

FIG. 35.-Same, but across region slightly posterior to above, showing 
the ventral pouch of the coelolll of the metathoracic segment; the pouch 
is-seen extending into the appendage of that segment. 

FIG. 36.-T. S. of an embryo in Stage 8 across the labrum, showing 
the labral coelomic cavities. 

FIG. 37.-Portion of a longitudinal-horizontal section of an embryo 
in Stage 8 across the labrum, showing the paired labral coelomic cavities. 

FIG. 38.-T. S. across the head lobes of an embryo near S~age 4, 
showing the antennary coelom when it is first formed. 

FIG. 39.-Portion of a longitudinal-vertical section of an embryo 
in Stage 8, showing the ventral and dorso-rostral pouches of the anten
nary coelom. 

FIG. 40.-T. S. (slightly oblique) of an embryo in Stage 4 across the 
first abdominat segment, sho"ring the coelomic cavity of that segment. 

FIG. 41.-Portion of a longitudinal-vertical section of an embryo 
in Stage 10 across the antennary segment, showing the dorso-rostral and 
dorso-anal pouches_ of the antennary coelom. 

FIG. 42.-T. S. of an embryo in Stage 8 across the antennary segment, 
showing the ventral and the dorso-rostral pouches of the antennary, 
.coelom. 

FIG. 43.-T. S. of an embryo in Stage 9 across the antennary segment, 
showing the union of the dorso-rostral pouches of the antennary coeloln 
above the stomodaeum. 



EXPLANATION OF PLATE VI. 

Camera-Iucida drawings of portions of sections of embryos of Scltis
tocerca gregaffia, showing the early development of coelomic -civitics and 
other organs. (T. S., transverse section.) 

FIG. 44.-T. S. of an embryo in Stage 8 across the mandibular seg
ment, showing the origin of the sub oesophageal bs>dy from the walls of the 
mandibular coelom sacs. 

FIG. 45.-Portion of a longitudinal-horizontal section of an embryO 
in Stage 8, showing the dorsal coelomic pouches of the labial and the 
three thoracic segments. The dorso-rostral end of each pouch is 
seeD abutting against the dorso-anal end of the one preceding it. 

FIG. 46.-Portion of a longitudinal-horizontal section (slightly 
slanting) of an embryo in Stage 9, showing the ventral coelomic pouches 
of the first three abdominal appendages_ on the right and the dorsal pouches 
on the left. 

FIG. 47.-T. S. (slightly oblique) of an embryo in Stage 8 across the 
seventh abdominal segment, show'ing the coelomic cavity of that seg-
ment. . 

FIG. 48.-T. S. of an enlbryo in Stage 8 across the first maxillary 
segment, showing the first maxillary coelom and the dorso--rostral pouch 
of the labial coelom. 

FIG. 49.-T. S. of an embryo in Stage 8 across the intersegmental 
area between the first and second maxillary segments. 

FIG. 50.-T. S. of an embryo in Stage 8 across th-e second maxillary 
segment, showing the ventral and dorsal pouches of the second maxillary 
coelom. 

FIG. 51.-T. S. of an embryo in Stage 12 (during blastokinesis) across 
the third abdominal segment showing the horizontal septum in the dorsal 
pouch of the coelom of the abdominal segments. As the embryo is bent 
double, portions of 4th and 5th abdominal terga are also seen. 

FIG. 52.-Portion of a longitudinal~horizonta' section of an embryo
in Stage 8, showing the dorsal coelomic pouches of the second maxillae 
and thuse of the three pairs of thoracic legs. 

FIG. 53.-Longitudinal-horizontal section of a.n embryo in Stage 9 
across the posterior end, showing the coelomic cavities of the tenth and 
eleventh abdominal segments. 

FIG. 54.-T. S. (slightly oblique) of an embryo in Stage 9 across the 
posterior end, showing the coelomic ~avity of the eleventh andominal 
segment. 
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STUDIES ON INDIAN THYSANOPTERA. 11.* 
By SUUMSHER SINGH, B.Sc. Hons., .ASSOC • .A.I.R.I. 

My recent study of the collection of the Zoological Survey of India, 
Benares Cantonment, and the Imperial Pusa Collection, Indian Agri-
-cultural Research Institute, New Delhi, has enabled me, among other 
things, to record new food plants of some species or additional informa
tion on their geographic distribution; to discuss the systematic position 
of some species and to redescribe two species, wrongly or inadequately 
described previously. _ 

I express my thanks to Dr. B. N. Chopra and Dr. H. A. Hafiz of the 
Zoological Survey of India and to Dr. Taskhir Ahmad of the Indian 
Agrioultural Research Institute, New Delhi, for facilities to study the 
collections. 

The species dealt with in the paper are :-Thrips bambusae Shumsher, 
Hindsiana apicalis Bagn., Neoheegeria citripes Bagn." Podothrips aegypt
-ftms Pr., Ohiridothrips indicus (Ramk. & Marga), Dichaetothrips gloveri 
(Ramk. & Marga.), Mallothrips indic,a Ramk. and Liothrips bosei Moulton. 

6. 
a 

TEXT-FIG. 1. 

G. Ohiridothrips indicU8 Ramk. & Marga. Head and prothorax-dorsal view. 
b. Dichaetothrips gloveri (Ramk. & Marga.). Pronotum-dorsal view. 

Thrips bambusae Shumsher 
1945. Thrip8 bamhusae, Shumsher, India·», .1. Ent., VII, pp. 182·184. 

Originally described from bamboo leaves, Mandalay (Burma) 26th 
November 1941. Now found on the same host, Coimbatore (S. India) 
1st August 1944 (Shumsher ColI:) along with Limothrips (Neolimothrips) 
.brachycephalus Shumsher. 

Hindsiana apicalis Bagn. 
1915. HindBiana apicalis, Bagnall, Ann. Mag. Nat. Hist. (8), XV, p. 323. 
1928. Hind.9iana aptcalis, Ramakrishna, M em. Dep. Agric. India (Ent. ser.), 

- X (7), p. 290. 
1928. HapZothrips ceylonicus var. veroniae, Ramakrishna, Mem. Dep. Agric. 

India (Ent. ser.), X(7), p. 291 (nec Priesner). 
1940. Hindsiana apicalis, Ramakrishna & l\largabandhu, Catalogue of Indian 

Inseots, Pt. 25, p. 35 . 

• Pan I in Proc. REnt. Soc. London (B), XIII, 1944:, pp. 139-144. 
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Along with many apterous males, females and nymphs collected by 
W. Kerr en Oyancdon dactylon in Ajmer on 29-9-1941, are fQund 
one male and two females with fully developed wings. The wings are 
rather feebly constricted in the middle, provided with a sparae fringe 
and no duplicate cilia. Wing lamina is transparent, colorless; soale 
brown. The three basal setae on costa of fore-wing are hyaline and 
clavate. 

It is interesting tha.t the absence of wings in either sex is not 
accompanied by any other modification,' not even absenoe of or dimi
nution in size of ocelli. 

Hitherto recorded by Ramakrishna on grass and some wild flowers 
in Ooimbatore.and on a jungle plant in Almora (N. India). Now recorded 
from within leafsheath of Zea mays in Delhi 25th August 1940 (Shumsher 
CoIl.) along with Anaphothrips flavicinctus Karny; on dub grass (Oyano
don dactylon) at Ajmer 29th September 1941 {We Kerr Coll.) along with 
Ohirothrips manwatus Haliday; and on grass in Karnal (Punjab) 11t~ 
August 1942 (Shumsher CoIL). Also collected in Delhi in very small 
numbers on Tephrosia purpurea flowers and Oapsicum annuum flowers 
and leaves. 11th September 1940 (Shumsher CoIL): and on flowers 01 
Phaseolus· radiatus 14th September 1940 (Niranjan Singh Coll.). Pro
bably a graminivorous species wandering to these non-graminaceous. 
plants from the surrounding grass. 

Neoheegeria citripes Bagn. 

1921. N eoheegeria eitripes, Bagnall, Ann. Mag. Nat. ·Bist. (9), VII" pp. 360-361. 
1928. Neoheegeria eitripes, Ramakrishna, Mem. Dept. Agric. India (Ent. ser.), 

X(7), p. 288. -

Recorded previously on A.butilon indicum in Pusa~ Behar (C. s.. Misra 
ColI.) and Coimbatore (Y. R. Rao 0011.). Now found on the same .plant 
near Rupar, Punjab 12th October 1940 (Shumsher Coll.). Apparently 
a widely distributed monophagus species. 

Podothrips aegypticus Pro 
1929. Podothrips aegyptie'US, Priesner, Bull. Soc. Roy. Ent. Egypte (New ser.),. 

XIII, pp. 59-61. 

In the above publication Priesner also provides a key for separating 
six species of Podothrips Hood, including aegypticus. 

Originally described from millet in Gezirah (Egypt) F. C. Willcock 
ColI. Now recorded from bamboo leafsheath in Mandalay, Burma 
26th November 1941 (Shumsher ColI.): apparently a subtropical gram.i.n.f.. 
vorous species. 

Chiridothrips Ramk. & Marga. 
1939. Oltiridothrip8, Ramakrishna & Margabandhu, Ree. Ind. Mw. XLI, 

p.32. 

On examination of the holotype in the collection of the Zoological 
Survey of India, the original characterisation of the genus is found in
adequate. Hence it is recharacterised below: 

Head longer than broad, dome-shaped. Vertex produced in front 
f)f eyes a little (as in L~euwenia Karny). Cheeks faintly arc~ed, without 
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seta bearing tubercles, smooth. Eyes small. Front ocellus on cephalic 
projection, hind ocelli contiguous to middle of eyes. Postocular seta 
swollen at tip. Antennae 8-segmented 1 : 2nd segment with an externaZ 
beak-like process at tip as in Chirothrip§ Haliday ; segments 2-7 almost of 
equal length, segment 8 longer than 7 Mouth-cone roundly pointed a1 
tip, just surpassing middle of prosternum. 

Prothorax shorter than head, trapezoidal with front margin shorter 
and nearly straight and hind margin longer and concave, sides constricted 
in the middle. Fore femora strongly incrassate. Fore wings constricted 
in the middle. Tube about as long as head. 

The" tooth-like projections" or " 1 or 2 teeth" on the legs, em
phasised by the protologists, were not seen. 

The type species is redescrib'3d,below from the holotype as the original 
description is neither adequate nor free from ambiguity in many points. 

Chiridothrips indicus Ramk. & Marga. 

1939. Ohiridothrips indicus, Ramakrishna. & Margabandhu, Bec. Ind. MU8.~ 
XLI, pp. 32, 33. 

Female holotype. (Text-fig. 1a) 

General color yellowish brown. Thorax and abdomen with some 
pink hypoderlnal coagulations. The 1st antennal segment, base of 
2nd, fore femora' externally and mid and hind legs concolorous with 
body. Tip of antenna, fore femora (specially internally) and fore tibiae 
brownish yellow. Tip of abdomen blackish. All body setae slightly 
swollen at tip, those at tip of abdomen pointed. 

Head as described for the genus. Eyes black, small, not protruding. 
Ocelli equidistant from one another. Postocular seta removed by about 
half the length of the eye from the front end of cheek. Antennae 
as described for the genus: 2ndsegment asymmetrical due to the exter
nodistal beak, the remaining segments symmetrical: 1st segment short 
and broad like the base of a cone; 3rd obconical with a narrow basal 
style; 4th pear shaped' with a shorter and broader style; 5th and 6th 
slightly elongate-pear shaped with a similar style; 7th narrow at base, 
gradually widening to middle then parallel sided, slightly constricted 
near the tip; 8th pointed at tip, parallel sided near middle and cons
tricted basally. Segments 3-6 with a pair of stout, short, simple sense
cones. 

Prothorax as described for the genus. A seta at each front angle, 
two long ones at each hind angle, one on each fore coxa. Fore femora 
strongly incrassate slightly pointed in a beak like ,manner externo-dis
tally. Pterothorax very broad. Wings well developed reaching the 
8th abdominal segment; constricted in the middle. 

lAntennae in the type asymmetrical. The right antenna apparently 7.seglll.ented 
the left one clearly 8-segmented: in the right antenna the 6th segmen+; appearing al
together abbreviated in the form of a " ring joint" at the base of the 7th, there being no 
corresponding ring joint on the left. Hence ~he 8.segmen\ed left antenna is taken as
normal 'for the species. 
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Abdomen with short, wide segments: 1-8 with long lateral ~pines 
directed backwards and curved inwards, those of 9th segment not thlcken-
00 at tip. Tube as long as head, about a third as wide at base as long. 

Measurements. 
Antennal segments I II III IV V VI VII VllI 
Length in microns 20 36 '36 36 86 36 36 48 
'rtdth in microns 86 36 28 30 26 20 17 1i 

Length of head 176 lL; width 160 lL. Length of pronotum 168 II ; 
width 290 fl. Length of pterothorax 240 lJ.; width 330 fA. Length 
of tube 176 fl. ; width at tip 30 fl., width at base 60 fl., width at one~s~th 
length from tip 42 lL. Width of interocular dorsal space 56 lAo. WIdth 
·of eyes. 40 lL; length 60 lL. Length of cephalic proj ection in front of 
eyes 22 (.t. Length of cheeks.about 100 lL. Length of wing lamina 330 1'. 
Lengtli of postocular seta 40 (.1. Length of setae at tip of abdomen about 
80 fl; on 9th abdominal segment 48 ll; on hind angles of pronotum 
~4 f.L; on front angles of pronotum 30 fl. Length of body 1·229 mm. 

Dicbaetothrips gloveri (Ramk. & Marga.) (Text-fig. Ib) 

1139. Nwsmerithothf'ips gloveri, Ramakrishna & Margabandhu, Bee. Ind. Mw., 
XLI, pp. 31, 32. 

The species is redescribed from holotype in the collection of the Zoolo
gical Survey of India, in view of the inadequate original description. 

Female. 

General color dark grey-brown, with portions here and there brownish 
yellow. Isolated patches of reddish hypodermal coagulations in thorax 
and abdomen. Tube black; abdomen paler basally. Antennal seg
ments 1 and 5-8 concolorous with head, 3rd yellow, very faintly brownish 
infuscate; 2 and 4 paler than 1 but more brownish than 3. 1st segment 
of maxillary palpi yellow, 2nd dark brown. All setae of body hyaline 
yellow. Eyes .. velvety red in reflected light and black by transmitted 
light. Fore femora and mid and hind legs concolorous with thorax; 
the margins of fore tibi~e and th~ 2nd tarsal segment of a similar color, 
but the remaining part of the fore tarsi and fore tibiae yellow. Wings 
·colorless, with faintly yellow margins and grey-brown fringes. 

Head longer than broad; cheeks almost parallel, very slightly con
verging at base, smooth, with two small spines one behind the other 
just a 1ittle behind the eyes. Eyes small, even less than a third as long 
as cheeks and about a third as wide as head, triangular in shape, with 
angles rounded. A conspicuously long dorsal seta arises about t length 
of eye behind each eye. Due to split along vertex, ocelli and post-ocellar 
.setae not clear. Mouth-cone rounded; much shorter than wide at base.
Maxillary palpi very stout, 2-segmented, basal segment slightly tapering 
towards base. Antennae arising from frontal pits; ~-segmented: 1st 
'segment cylindrical; slightly tapering apically; 2nd gradually widening 
t?,vards the tip, provided with a raised rim projecting forwards from the 
tIP; segments 3-6 similar but . elongate and narrowed in -distal quarter; 
7th roughly barrel-shaped; 8th conical. 

Pronotum (Text fig. Ib) much broader than long, less than half as 
long as hea.d, much broader behind. Front margin deeply concavp, 
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hind margin convex; front angles acute, hind angles ~ounded. Two 
long setae at each hind angle, a minute. seta mesad to the outer postangu
lar; two long anteromarginals; one long mid-lateral and one minute 
seta near the middle of posterior margin on each side. One long seta on 
each fore coxa. A thin black mid-dorsal streak not reaching ·the front 
and hind margins of pronotum. 

Pterothorax broader than prothorax, shorter than broad, longer 
than head. Sides strongly arched in front, very weakly behind. 

Fore femora strongly incrassate; fore .tibiae slender; fore tarsi armed 
with a very powerful tooth. Mid and hind legs simple; hind legs the 
longer, about as long as the fore legs. Mid and hind tibiae on .the outside 
at about .1 their length fro~ the tip provided w~th ~ long seta; fore tibiae 
with a slender short seta in similar position. 

Wings well developed. Fore wings almost . parallel-sided, slightly 
expanded apically; 15 duplicate cilia. 

Abdomen elongate, aimosp uniformly broa~ upto the 6th segment, 
thence gradually tapering. Wing retaining spines on segments 3-7 and 
two long setae on each side outside the wing retaining spines. Sides of 
tube feebly arched. Setae on 9th abdominal segment longer than the 
tube, those at the tip of the tube shorter than it. Two setae on each 
side of the 9th segment very stout. 

lJ!1 easurements. 
Antennal segments I 11 III lV V VI VII Vlll 
Length in microns 5~ (j4 U~ ~8 76 6~ 48 40 
WIdth ill microns 44 4-1 3·1 36 a3 30 28 1-1 

Length of antenna fJ30~. Head 340 ~ long 280 ~ wide. Cheeks 260 
lAo long. Eyes 80 (1. long 92 (1. wide. Postocular seta 120 ~ long. Pro
notum along mid-dorsum 140 (1., (along side) 160 ~ long; (across fore 
coxae) 420 ~, (across front margin) 280 (1. wide. Fore femora 300 (.LIong, 
160 (.L wide. Pronotal setae: inner postangular 100 (1., outer postangular 
100 (1., coxal 48 (1., mid-lateral 60 {L, anteromarginal 25 (.L long. Ptero
thorax 440 (1. long, 540 (1. ·wide. Abdomen 0·6 mm. wide. Tube 320 
IJ. long; (at base) 152 ~, (at apex) 62 ~ wide. 9th abdominal segment 
120 ~ long, 8th 120 ~ long. Long setae of 9th segment 360 ~ long, those 
of t~be 220 ~ long. Maxillary palpal segment I: 20 ~ long and 16 (.L 
wide, II: 44 ~ long and 12 (1. w:ide. Total body length 2.933 mm. 

This insect differs from N eosn1,erinthothrips Schmutz, in which genu
its _protologists placed it, in (1) not having a short head, strongly converg
ing posteriorly, (2) not having a pointed Inouthcone, (3) not having the 
wings narrow in the apical half but rather wider, and (4) having very long 
antennae. 

Dichaetothrips beesoni Moulton (1928. Indian For. Ree. (Ent. sel.) 
XIII, p. 289) appears a very close ally of this species differing only ~n 
small details like measurements; gloveri Ramk & Marga. is the larger 
and has 15 duplicate cilia (beesoni Moulton has 13). 

Q 
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Mallothrips indies RamIr. 
1928. Jtlallothrips indica, Ramakrishna, Mem. Dep. Agrie .. India (Ent. ser.), 

X(7), pp. 308·310. 
1934. Mallothrips indica, Ra.makrishna, Ree. Inil. MU8., XXXVI, p. 408. 

So far recorded in leaf galls of Eugenia jambolana in Marudamalai 
Hills, Coimbatore and from fruit of the same tree in Cawnpore. Now 
recorded from Cawnpore on garden flowers and cucurbitaceou3 flowers 
(ColI?) date? 

Liothripa bosei Moulton 

1928. Liothrips bosei, Moulton, Indian F-or. Ree. (Ent. ser.), XIII, pp. 286, 287. 

Originally recorded from leaf galls of Mallotus pltilippinensis in De~a 
Dun. Now recorded as occuring in large numbers on under·surface of 
leaves of a wild plant in Tangm~rg, Kashmir, 7,500 ft. (A.P. Kapur 
ColI.) 6th October] 940. 



ON ·THE CERVICAL AND THORACIC ARTERIES IN THE NOR. 
THERN INDIAN GREEN BARBET, rflEREICERYX ZEYLANICUS 
CANICEPS (FRANKLIN), TOGETHER WITH AN ANOMALOUS 
CASE OF REVERSAL OF THE INTERNAL CAROTID ARTERY 

By J. L. BHADURI and B. BISWAS, Zoology Depart'lnent, Oalcutta 
University. 

INTRODUCTION. 

In the course of studies on the cervical and thoracic arteries of birds~ 
we have come across a unique reversed arrangement of the internal carotid 
artery in a specimen of the Northern Indian Gr~en Barbet, Thel'eiceryx 
zeylanicus caniceps (FrankL). So far as we are a ware no such case has 
previously been recorded in any bird (vide Biswas, 1946, for a recent 
review of abnormal cases). Some species of Capitonidae have been 
studied by Garrord (1873), Glenny (1943b) and Bhaduri and Biswas 
(1945), but Tllereiceryx is not in their list. We have, therefore, included 
an account of the normal arrangement of the anterior arteries in T z. 
can'tceps. 

The terminology used by Bhaduri and Biswas (1945) is followed here
with the exception of the syringeo-bronchial artery, which, especially its 
bronchial portion, represent.s Glenny's' ductus shawi.' 

~he arterial system was injected in four specimens of T. I. z. 
caniceps in the usual way, and the observations are set forth in the 
following pages. 

We take this opportunity of thanking Dr. M. L. Roon\val,a 1\,.,8c., 
Ph.D. (Cantab.), F.N.I., of the Zoological Survey of India, for kindly 
reading the manuscript and making some helpful suggestions. 

OBSERVATIONS. 

In There~'ceryx zeylan·icus .can~·oeps the right and left innominate arteries 
(Text-fig. la, 2) arise from the aortic root (1) and pass on anteriorly and 
laterally to give rise to ~he common carotid (3) and subclavian (4) 
arteries. Each subclavian gives off the juxtaposed sterno-clavicular (5)
and internal mammary (6) arteries and the axillary (7) and two pectoral 
(8) arteries in that order as in other Capitonids. 

The left common carotid (3L) runs forward anq in the region of the 
thyroid gland, gives off a vertebral (9L) from the dorsal side, a comes 
nervi vagi (13L) from the outer side, an ascending oesophageal (12L) 
from the ventral side and a syringeo-bronchial (11) from the inner side. 
The thyroid gland receives a small twig from the syringeo-bronchial 
stem. The left internal carotid artery (17L) alone enters the hypapophy
sial canal and proceeds cephalad, bifurcating eventually into right and 
left branches. The comes nervi vagi artery courses anteriorly, giving 
rise to the subscapular (14) and the cervical cutaneous (15) branches. 
The ascending oesophageal passes along the oesophagus towards the 
head. 

[ 207 ] R 
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.. O.~ the right side, ,the Con1Jp.on·~BtrQtid (3R),.in the.regio~ o~ .. tp.e thY7 
roid gland, passes on dorsally to become the vertebral artery (9R)., The 

12R- ----- - ------12L 

12R-- -.--

-----15 

12 i.- -- ---

9R .. -.. __ 

22R- -- - -- -- - - --20 

24 - - - - --
--------23 

25- -----. 
Cl. 

12R -- -- -
llR-------

17R--- .. --· 
.. 
9R-- __ 

22R-- ----

------13L 

----- -20 

-------23 

~EXT·FIG. I.-Diagrammatic representation of the m"ain cervical and thoracic arteries 
in Phereiceryx zeylanicu8 caniceps. 

a, llormal condition; b, abnormal case. (Ventral views.) . 
1, Aortic root; 2, Innominate artery; 3, Common carotid artery; 4, Subclavian 

artery; 5, Sterno-clavicular artery; 6, Internal mammary artery; 7, Axillary arte;ry; 
8, Pectoral arteries; 9, Vertebral artery; 10, Thyroidean artery; 11, Syringeo.bronchial 
artery; 12, Ascending oesophb.geal artery; 13, Comes nervi vagi artery; 14, Subscapular 
artery; 15, Cervical cutaneous artery; 16, Bronchial artery; 17, Internal carotid artery 
18, External carotjd artery; 19, Descending aortic arch; 20, Ligamentous vestige of 
left radix aorta;. 21, Pulmonary artery; 22, Ligamentum botalli; 23, Dorsal aorta 
24, Coeliac artery; 25, Superior mesenteric artery; 26, Syringeal artery. R=Right; 
·L=Left. 

syringeo-bronchial artery (11), in disposition. and branching, is just like 
its fellow of the opposite ,side. The comes nervi vagi artery (I3R) cOurses 
~ephalad in a similar fashion to the left. The ascending oesophageal 
(12R), unllke that in other Capitonids, arises by a common stem with 
the CODles nervi vagi artery and separates from it a little anterior to the 
-origin of the cervical cutaneous artery. 

It is of interest to note that the comes nervi vagi and the ascending 
oesophageal arteries of each side fuse together before anastomosing with 
the external carotid artery (18). 
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The ligamentous_ vestige of the left r~dix aorta (20) is present but 
~ithout. the ligamentum- botalli, which is fully represented on the right 
'sIde -(22R). The coeliac (24) and superior mesent~ric (25) arteries ~re 
much apart from each other in their origins from the dorsal aorta (23). 

The abnormal case. 

_ In one of the four .specimens dissected by us, the internal carotid 
artery is pr~sent o~ the right sjde ins~ead of the left- (Te~t-fig. 1b). The 
riglit '~ternal car~tid artery (17R) alone enters the .hYi?apophysi~l c~ri~ 1 
and follows the s~me course and has the same fate as the left internal 
carotid of the normal birds. Th~ left common 'carotId (3L) instead of 
continuing forwards as t~e internal carotid becomes the vertebra'! (9L) 
of that side, and there is no trace of the left internal carotid, not even of 
its ligamentous vestige, The origin and disposition of other arteries 
are essentially the same as in the normal specimens. 

No reversal ,vas ~oticed in the visceral organs, which appeared to be 
normal in every respect, 

DISCUSSION. 

According to the left-handed disposition of the internal carotid artery, 
the-- Capitonidae belongs to the' aves laevo-ca1'otidinae' group (Garrord, 
~873; Glenny, 1943b; Bhaduri and Biswas, 1945), and .Thel'eicel'Yx 
is"no exception to this, By comparison, the general basic pattern of the 
main-arteries in this species appears essentially to be the same as in other 
Capito~ids, but in some respects the condition in each species is to be 
regarded as characteristic, especially in the origin and fate of the ascend
ing oesophageal and comes nervi vagi arteries. Between the two major 
CapitQnidae groupings, as suggested by -Glenny (op. cit.), Thereiceryx 
appears to fall in Xantholae1na-group. 

In view of the abnormal case it seems pertinent to introduce here a 
brief discussion on the origin of the paired and unpaired condition of 
the internal carotid artery. 

Various explanations have been put forward by earlier authors. Bauer 
(1825) thought that the smaller species should have single carotids . 

. Meckel (1826) at first thought that there was some correlation between 
the length of the neck and the simplicity of the carotids, but later withdrew 
that view. Owen (1866) stated that those birds which sleep with their 
necks twisted on one side lose the carotid of that side. Garrord (1873) 
has critically reviewed the above expl{tnations as unsatisfactory. He, 
however, assumes that there is a blending of the left with the right 
(internal) carotid in early life o~ t~e bird in the manner of Botaurus stella1'is 
.and Oacatua sulphurea, and consIders that the decreased flow of blood in 
the right carotid as compared with the left, owing to the right systemic 
arch sharing a portion of the blood from the former side, is responsible 
for the obliteration of the right carotid. In this connection the analogy 
()f the mechanical principle which he draws from Wheatstone's Bridge in 
order to explain the disappearance of the right carotid does not seem to be 
very convincing. Lastly, Glenny (1943-1944 a) assumes that the anterior
cervical portions of the internal. carotids anastomose and the posterior 
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proximal portion of the right internal carotid remains as a superficial 
artery "rhich appears to be functionally modified to serve as the ascending 
oesophageal in all the laevo-ca1'otidinae birds. This may not be the true 
picture, since the ascending oesophageals are normally present on both 
the sides in the ' aves bicarotidinae nonnales ' as well as ' aves laevo-ooro
tidinae' (Bhaduri and Bis,vas, 1945). He is, however, forced to conclude 
in one of his latest papers (1945 a, p. 453): ""The probable answer to the 
wide differences in the arteries of the neck and thorax,' especially with 
regard to the anastomosis of the internal carotid (trunk) arteries may be 
found through embryological studies." A similar conclusion was a~so 
arri ved at in one of his previous papers· (Glenny, 1943c, p. 51). It is 
indeed true that we have some embryological data of the 'aves bicarotid-" 
inae normales', but unfortunately there is none so far of th~ 'aves laevo-. 
carotidinae' 

Now, the abnornlal condition in.T z. caniceps is not a case of situs 
inve1'sus viSCe)'U1n, since the visceral organs were quite normal. It i~ 
evidently a case of partial mirror image or reversal of the asymmetri~al 
left internal carotid artery. As a result the condition resembles that 
in the 'aves dext1'o-ca1'otidinae' group of Garrord (1873) and Glenny 
(1945 a). The explanation of the occurrence of reversal should, as in all 
cases, be sought in the embryonic history. It would appear that in the 
normal development of either a laevo- or dextro-ca'J'otidinae bird, two 
internal carotids ai'e originally laid down the anterior portions of which 
probably fuse with each other at some time during embryonic life. Later~ 
the proximal part of the right internal carotid disappears in the adults in 
Passeriformes, Piciformes, etc, The corresponding portion of the left 
one atrophies only in a few birds, e.g., Eupodotis (Garrord, 1873) and 
Ixobl'ychus (Glenny, 1945 a). In the present instance the left internal 
carotid artery has atrophied totally. This reversal of ,asymmetry may 
be regarded as due to some abnormal condition resulting from develop
,mental arrest. 
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DECAPODA CRUSTACEA OF THE PATNA STATE, ORISSA. 
By B. CHOPRA, D.Sc., F.N.I., Offg. Director and KRISHNA KANT TIWARI, 

M.Sc., Research Scholar, Zoological Survey of India, Benares Cantt. 

The material dealt with in the present paper was mostly collected in 
March 1945, in various localities in the Patna State, Orissa. The physical 
features of the state, and a brief description of the localities in which 
collections were made, are given by Dr. B. S. Chauhan in another place of 
this publication. (p. 267) . 

The following species of Decapoda were collected in the State :
Family Potamonidae 

1. Paratelphusa (Barytelphusa) jacquemontii (Rathbun) 
2. Paratelphusa (Oziotelphusa) hydrodromus (Herbst) 

Family Palaemonidae 
3. Palaemon malcolmsonii H.M.-Edw. 
4. Palaemon lamarrei H.M.-Edw. 
5. Palaemon dayanus Henderson 

Family Atyidae 
6. Oaridina nilotica var. chauhani, nov. 
7. Oaridina weberi prox. var. sumatrensis deMan 

Of the two crabs obtained, P. (Barytelphusa) jacquemontii appears to 
be a common species in the Patna State, while P. (Oziotelphusa) hydro
dromus was obtained only at one locality, viz., a tank at Patnagarh. 

In tpe Palaemonidae, Palaemon lamarrei was collected in large numbers 
at all the stations visited. This species appears to form an important 
item of food of the local population. Palaemon malcolmsonii was obtained 
only twice, in the Ang River at Agalpur (one male specimen) and in the 
Tel River at Belgaon (four young male specimens). Palaemon dayanu, 
was found in great abundance in, and below, a hillstream at Harishanker. 
Of the representatives of the family Atyidae, Oaridina nilotica var. 
chauhani was obtained from nearly all stations along with Palaemon 
lamarrei, although not in large numbers. Oaridina weberi prox. var. 
sumatrensis was found in abundance in the hillstream at Harishanker. 

As Palaemon dayanus was found to e;hibit a wide range of structural 
variations, opportunity has been taken to study two other collections 
of this species also. As a result of our study of these three fairly large 
series of specimens, we are able to give a fuller description of the species, 
than that originally given by Henderson. It is somewhat surprising 
that there are very few references in literature to this widely distributed 
speCIes. 

Family POTAMONIDAE 

Sub-family GEGAROINUGIN AE. 

Paratelphusa (Barylelphusa) jacquemontii (Rathbun). 
1910. Paratelphu&a (Barytelphu8a) jacquemontii, Aloook, Oat. Ind. Dee. Oru8t., 

Part 1, Brachyura, p. 79, pI. xii, fig. 55. 

Ang River, Salebhata 

Ang River, Agalpur 
lIill Stream, Rarishanker ~ 

.. -
Patna State Survey Party, I~ 

March 1946. 
Do. 
Do. 

[ 213 ] 

I (1, I~ 
II juvenile speoimens, 

12·8-34·0 mm. in 
maximum breadth. 

T 
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Paratelphusa (Oziotelphusa) hydrodromus (Herbst). 

1910. Paratelphusa (Oziotelphu8a) hydrodromu8, Aloook, Oat. 1M. Dee. OrWJt. 
Part 1, Braohyura, pp. 97-100, pI. xiii, fig. 60. 

We have examined eight specimens of this species, four males and four 
females, collected in the Rani Sar, a tank at Patnagarh. The female 
specimens were sent to us by Mr. B. L. Choudhari, Agriculture Officer, 
Patna State. Although the Patna State examples are typical in nearly 
all respects, sometimes the post orbital crests are not trenchant, and 
are corroded on their inner aspect. The shape of the sixth abdominal 
segment of the males also does not agree exactly with Alcock's descrip
tion. This segment, according to Alcock, is nearly as long as broad, 
but in the Patna State specimens the proximal breadth of "the sixth 
abdominal segment is greater than its length. The sides of the segment 
are strongly biconcave. We have examined.a large number of examples 
of this species from various localities, in the Collection of the Zoological 
Survey of India, and have found that ·the shape of the sixth abdominal 
segment of the male is, in most cases, as in the Patna State specimens. 

Family P ALAEMONIDAE. 

Sub-family P ALAEMONINAE. 

Palaemon malcolmsonii H. Milne-Edw. 

1910. Palaemon malcolmsonii, Henderson and Matthai, Reo. Ind. Mlt V~ 
pp. 283.285, pI. XV, figs. 2 a-f. 

1915. Palaemon malcolmsonii, Kemp, Mem. Ind. Mus. V, pp. 266·268. 
Ang River, Agalpur . . Patna State Survey Party, 1el' 

l\laroh 1946. 
Tel River, Belgaon Do... 4 juvenile. 

The Patna State specimens are typical in every_respect. The speci
mens from the Tel River were caught during night fishing, which is 
bt'iefly described by Dr. B. S. Chauhan in another paper. 

Palaemon lamarrei H. Milne-Edw. 
1908. Palaemon (Eupalaemon) lamarrei, de Man, Ree. Ind. M'U8. II, pp. 222.226, 

pl. xix, fig. 4. 
1915. Palaemon lamarrei, Kemp, Mem. Ind. MUB. V, pp. 265.266. 

A large riumber of specimens of this species were collected from all 
the localities visited in the state, from young ones to fully grown males

J 

and egg-bearing females. The rostrum is typical in all cases. D~ Man 
has given the ratio of chela to carpus in the first cheliped as 4: 9, but in 
the specimens examined by us this ratio is as 4 : 11. According to de Man 
the carpus of the second cheliped is almost twice as long as the chela and 
three times as long as the palm; in the Patna State spe.cimens the' pro
portions are practically the same. In examples from the Chilka lake, 
examined by Kemp, however, "the carpus, though still decidedly longer 
than the -chela ~s proportionately shorter" 

Palaemon lamarrei is widely distributed in many parts of India and 
shows considerable variation-in the number of its rostral teeth and other 
characters. -
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The following table gives measurements (in millimeters) of five speci
mens from the Patna State. 

I Cheliped. II Cheliped. 
Total 

0 •. Sex. legth of 
IseW- Ischi· Merus body. Merus Carpus Chela Carpus Palm Finger um um - -- ---- -- - -

1 ~ egg .. bearing .. 68·S S·8 5·4 7'1 2'1 6·S 6·S 9'S 2'8 2'5 

J ~ " .. 57·S S",O 4,2 5,4 1'9 5'0 5'0 7'7 2·S .1,g 

3 ~ - . . 45·S - 2·6 8·5 4'1 1·6 .. .. .. . . . . 
4 ~ egg-bearing .. 45'5 2·5 8·5 4·4 1-6 4'2 4-2 6-2 1-9 1·5 

5 ~ " 
.. 44·8 2·5 3·2 4·3 1-7 4-2 3-9 5·9 1-4 1-7 

P~laemoD dayanus Henderson. 
1893. Palaemon Dayanus, Henderson, TraM. Linn. Soc. London (2) V, pp. 443. 

444, pI. xl., figs. 7-13. . 

Henderson described Palaemon. dayanus from a large series of speci~ 
mens collected in various localities in Northern India. Though this 
species appears to have a wide range of distribution in India and Hender
son's description is adequate enough for its identification, it is somewhat 
surprising that there are very few references to it in literature, and the 
only record of its occurence since Henderson's time, that we have come 
across, is by N.atarajl from Travancore. 

We have before us three series of specimens from (1) the Patna State 
in. Orissa, (ii) the Yaruna River (a small tributary of the Ganges) at 
Benares, U. Po, and (iii) Sonarpur, near Calcutta in Bengal. The speci
mens agree in nearly all characters with the description given by Hender
son, and though they show a considerable range of variation in certain 
characters, they are undoubtedly referable to this species. 

Mqles,-The shape of the rostrum is variable as illustrated by Render 
son in his figs. 7-10 on plate xl. In most of our specimens the' rostrum 
is straight, but in those from Sonarpur, it i~ distinctly upturned at its 
distal end. In length also the rostrum may fall short of the ante~al 
scales 'by from one-fifth to one-fourth of its length. The antennal scale 
is rounded at its distal extremity. 

The rostral teeth show considerable variation in their numbers. 
Henderson has given the rostral formula as 7~~6 though the range of 

variation mav-be from 5-10. In the material that we have examined 
J . 5.7 

the number of teeth commonly found on the rostrum, as ~hown in the 
" 89 

table below, may be represented by the formula ·5~6' and the range 

f ·· · 7-11 Th h h t .. h o varIatIon as 471' oug we ave no seen an:y speCImen Wit 

less than seven "teeth on the upper border of the rostrum, taking 
Henderson's figures also, the range of variation in the number of teeth 
· h· b 5·11 In t e speCIes appears to e 4.7 • 

INataraj, S., Ourrent Science XI, pp. 467, 468 (1942). 
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Rostral formula in Palaemon dayanus Hend. 

7/4. 

1 

1 

1 

1 

8/4 

1/5 

8/8 

8/7 

9/4 

9/5 

g/6 

gj7 

0/5 

0/6 

0/7 

1/7 

Rostral formula. 

· . · . 
· . · . 
· . · . 
. ,' · . 
· . · . 
, . · . 
· . · . 
· , · . 
· . · . 
· . · . 
· , · . 
, . · . 
· . · . 

T otal no. of specimen. 

· . 
· . 
· . 
· . 
· . 
· . 
· . 
· . 
· . 
· . 
· . 
· . 
· . 

Number of specimens. 

Total. 

Patna. Varuna Sonarpur. 
8~ate. Riv~r. 

1 nil nil 1 

a 3 nil 6 

• 13 1 20 

I 5 4 11 

nil 1 1 2 

1 1 nil ~ 

IS 24: 4 34 

I 8 12 21 

nil 3 6 8 

1 1 nil ~ 

nil 5 J 7 

nil nil a 3 

nil nil 1 1 

--
!l 64 33 118 

It is thus seen that out of the 118 specimens examined, 39 have 
'eight upper rostral teeth, 65 have nine, 12 have 10, while one example 
each has seven or 11 teeth. Similarly, in these 118 examples, there are 
nine with four lower teeth, 56 with five, 39 with six and 14 with seven 
teeth. 

Henderson has stated that the number of teeth on the r08trum varies 
according to its length. A study of the above table seems to confirm this 
view., The Patna State specimens with a comparatively short rostrum 
show the lowest formula 7/4, while the long rostrum forms from Sonarpur 
Ihow the other extreme,-viz., 11/7. The Varuna River specimens, which 
are intermediate with regard to the length of the rostrum, show t~e 
middle range. 

The arrangement of the teeth on the rostrum agrees with the descrip
tion of Henderson. There are two or three teeth on the carapace, and 
usually the third tooth is placed just above the orbital border. 

The carapace is smooth, with the hepatic spine rather small and 
behind it there is a sulcus, as described by Henderson. 

The first legs are equal, slender and exceed the antennal spine by the 
length of the fingers and half the length of the palm. They are less th:an 
one-third the length of the body. 
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The following ar~ the measurements (in mm.) of the first chelipeds of 
three male examples of about the same size. 

Looality. 

at_ p 

V 

8 

aruna 

OD&I'Pur 

.. 
--

Total 
length Ieohium. 

of body. 

60-S 3-6 

69·7 3·5 

63-2 .-3 

Tota.l 
Merua. Carpu .. Chela.. length of 

oheliped. 

0·1 G-5 2-9 IS'1 

5·4: 6·t 2-9 IS-0 

5-6 6·8 3-0 19-7 

The Merus is cylindrical, of uniform thickness, measuring slightly 
more than a fourth of the oheliped. The carpus is ~he longest segment 
measuring one-third or mo~e of the entire cheliped; it is thickened 
distally_ The chela is very short, less than half the length of the 
carpus_ The fingers are either equal to or slightly longer than the palm. 
The ischium and fingers are covered with tufts of setae, while on the 
rest of the cheliped the hairs are very sparsely distributed. 

The second chelipeds are moderately stout, slightly scabrous, equal or 
lube qual and about half the length of the body (including rostrum) in 
Imaller examples. In large and matur~ males they are considerably 
longer, in some cases measuring about two-thirds of the body length. The 
ischium is cylindrical. The carpus, which is .generally slightly longer 
than the merus, is thickened distally. The chela is distinctly longer than 
the carpus_ Henderson has described the palm as equal to the carpus, 
but we find this to be the case in only three or four large male specimens 
from Sonarpur. In all the remaining specimens, more than hundred 
in number, the palm is slightly shorter than the carpus. The fingers are 
about two-thirds the length of the palm and densely pubescent. The 
palm is slightly compressed laterally. 

The following are the measurements (in mm.) of the second cheliped 
in three male specimens, one from each of the three localities: 

Tota.l Total 
Locality. length Ischium_ Meruil. Carpus_ Palm. Finger. length 0 

of body_ cheliped_ 
f 

Paina . - 60·8 7·1 7·4 S-4 7-6 6·2 36·7 

Varuna 5.9,7 6·9 8-0 9·0 S'8 0·7 38'4 

Sonarpur 65·0 6·7 7·3 8·0 7·1 5·0 34·1 
.r 

The fingers (Text-fig. 1, a) on removal of hairs, are seen to be con
spicuously ridged longitudinally on all sides, as stated by Henderson and 
Kempl. The fixed finger has one conical tooth, followed proximally 
by three or four small tubercles. The mobile finger has two large conical 
teeth, so placed that the tooth on the fixed finger lies just in front of the 
proximal tooth on the mobile finger when the finge;rs are apposed. The 
rest of the cutting edge is sharp and smooth. 

IKe.p, s., Ree. 1M. MUI. Vill, p. 304 (1913). 
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The telson (T,ext .. fig. 1, b) is as ,described by Henderson. The ,outer 
8ub~terminal spinules art~V0ry slnaU, being m'uch less than half the length 

T&ZT .. JTQ,. l.-P.alaemon d"!/fuutS Hendel'Son~ a. Chel&, atter removal of hairs 
( x 3,1 )} b,; Te18on, dorsal. view ( x 4i ). 
of th,e inner spinules. Th'e " nller t'erminal spines -are long, and have a 
tuft of setcte between them. There are two pairs of dorsal sp'inulea 
situated on the posterior half of the telson; these .are not' shown in 
Henderson's illustration. 

Fernales.-M,any egg be,aring females are pres'ent in the collectlon. 
The Isecondche ipeds, as is usually the case, are shorter, less· stout and 
less scabro'us than' those of males. The ,egg,s are larg,e, measuring between 
1·7 to 1·9 mm. 

Bize.-The specimens in the series that we- have eX3'mined show 
considerable variation in size, the smallest egg,-bearlng female being 
4,3-8 mm. long (includi!lg ,rostrum) while the l~rgest malemeasUf,es 
75'·Omm. 

Ooloration.-Ip living specim'ens the ,chelipeds were prominently 
banded with stripes of dark brown pigment, and the carapace was densely 
mottled with the same colour. The anten'nular and antennal flagella 
were also banded. On thereat of the body the pigment was irregularly 
a.nd sparsely distrIbuted. 
Hill Stl',eamat Ha.rieha,nkel', Patna Sta.te Survey 

Patna. State~ OriA~a. ' Pa,rty, Ma:rcb 1946. 

The Varuna. River at Zoological Collector 
Bena.res, U~ P. (P. N. Mitter), ,July, 

1946. 
Sonarpur, near Co.l(l'utta., 

Ben-gal. ' 
, 

La.rge number ,of ma.les (37'4-
60·S mm.) Aijd females (39-3-
62·6 mm.). 

MarJes ,(35·2-70 mm .• ) a.nd 
females (51·0~62·OO mm.). 

Males (32·2-75'0 mm.) and 
rem.le with muimum body 
leDgth 69·2 mm. 
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Distribution.-Palae'Jnon dayanus was· recorded by Henderson fr.om 
a l~rge number of localities in Northern India-Orissa, Jubbulpur, Cal-

. cutta, Beerbhoom, Debroo (probably river Dibru in Assam), Delhi, 
R.oorki, Hardwar, Loodhiana, River Jumna and Lahore. Our records 
of the species are from within the range given by Henderson. N ataraj 
(op. cit.) has, however, recorded the occurence of P. dayanus in 
Travancore in South India also. 

It is interesting to note that Palaemon dayanus was collected only 
in one hill-stream in the Patna State, and attempts to obtain it from the 
rivers and the large number of tanks that were ,visited in the State 
proved unsuccessful! Similarly it is remarkable .that whereas the species 
appears to be fairly common in the Varuna river, we have so far been 
unable to get any specimen from the Ganges river close by. 

Like most other species of Palaemon, ~. dayanus also shows consider
able variations in several characters. This is clearly -seen in the series 
of specimens examined by us. The Patna State .specimens are small 
in size, the largest male being only 60·8 mm. in total length ; the rostrum 
is short, not reaching the antenna} scale, is straight, and not particularly 
deep; the rostral formula is :_1~\ and the second chelipeds are com .. 

paratively slender. The Varuna River examples are larger in size than 
those from the Patna State, the largest male being 70·0 mm. in total 
lengt~; the rostrum reaches the tip of the antennal scales and is distally 
upturned; the rostral formula is ~~:'; and the chelipeds are shorter. 

The Sonarpur specimens are the largest, the longest male_ example in 
the collection being 75·0 mm.; the rostrum is also the longest exceeding 
the antennal scales by one-fifth to one-fourth of its length; is noticeably 
deep and considerably upturned distally; the rostral formula is 
~_~1, and the second chelipeds are also' long and comparativ~ly. 
stout. The amount of pubescence on the fingers is also variable. As 
suggested by Henderson, the variation in the number of teeth on the 
rostrum appears to be correlated with its length. 

Family ATYIDAE. 

Caridina nilotica (~oux) .. 

1908. Oaridina nilotiea (typioal form) de Man, Ree. Ind. Mus. II, pp. 259-62, 
pl. xx, figs. 1, la, lb. 

var. chauhani nov. l 

A large number of specimens collect'ed from various localities in the 
Patna State, appear to represent a flew variety of Oatidina nilotica. 
This variety bears a somewhat close resemblance to Oaridina n·ilotica 
var. brachydactyla form peninsularis,2 des.cribed by Kemp3 from Patani 
in Siamese Malay States and Penang, but it differs from it, as also from 
other varieties of Oaridina nilotica in certain well-defined characters. 

INamed after Dr. B. S. Chauha,n, Asstt. Spudt., Zoological Survey of India. 
sEdmondson, C. H., Oec. Pap. Bishop Mus. Honolulu LXI, No.3, pp. 1-19 (1935.30). 
8l{emp, S., Mem. As. Soe.··Bengal VI, pp. 279·82, . 
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The rostrum (Text-fig. 2, a) usually exceeds the length of the anten
nular peduncle, and in some cases exte~ds a l~ttle beyond the a~tennal 
scale. It, is generally straight, sometImes slightly upturned dIstally, 
and is armed above with a series of 24 to 40 (usually 26 to 33) teeth, of 
which two to four are situated on the carapace behind the orbital notch. 
The number of rostral teeth in 61 examples from the Patna State 
are shown below. 

Number of dorsal teeth. Number of Number of ventral teeth. Number of 
examples. examples. 

24 1 4 1 

25 2 6 2 

26 6 6 3 

27 6 7 7 

28 8 8 10 

29 13 9 6 

30 5 10 9 

31 4 II 12 

32 2 12 5 

33 6 13 5 

34 2 14 1 

35 2 TOTAL 61 

36 2 

37 0 

38 1 

39 0 

40 1 

TOTAL 61 

In all the specimens, except one, the teeth are continuous nearly 
up to the apex of the rostrum (Text-fig. 2, a) without any break, there 
being no, or very short, unarmed distal part. One specimen, however, 
presents an interesting condition. Proximally it bears 26 continuous 
teeth, followed by two small ones, then a short gap, at the end of which 
one tooth is placed. This condition agrees with that described by Kemp 
in some examples of peninsularis (op. cit.), in which there is a distinct 
break distally, followed by a number of sub-terminal teeth. The 
teeth at the base of the rostrum are usually small in size. They are 
crowded, when more numerous, but in specimens with a smaller number 
of teeth, the interspaces between them increase as they approach the tip. 
In many cases the rostrum presents a convexity just above the orbital 
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border, with the result that the ~ntire rostrum appears to be bent 
slightly down\vards. The lower border of the rostrum bears from four 

a. 
p 

' .. 

b. d. 
TEXT-FIG. 2.-Caridina, nilotica var. chauhani, nov.'!a. Anterior portion of the

body: x 8 ; b. Posterior end of telson: x 33; c. Dactylus of third peraeopod: x 66 ; 
d. Dactylus of fifth peraeopod: x 66. 

to 14 (usually six to 13) teeth, which, when nUlnerous, ma.y· extend 
throughout the anterior two-thirds of the lower border. 

The cornea in dorsal vie\v is shorter than the stalk, whereas in Kemp's 
peninsula'ris the reverse is the case. 

The pre-ocular length of the antennular peduncle is from 0·83 to 
0'89 times the post-orbital length of the carapace. The antenna.l scale· 
is about 3·5 times as long as broad. 

The antero-inferior angle of the carapace is bluntly obtuse and does 
not bear a pterygostomiitn spine. The secoJ;ld segment of the antennal 
peduncle is produced distally into a spine immediately below the insertion 
of the scale •. 

The carpus of the first peraeopods (Text-fig. 3, b) is fronl 2·0 to 
2·5 times as long as broad. The length of the chela is from 2·1 to 
2·6 times its breadth. The fingerlis I' 5 or more time:; longer than the 
p~m. U 
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In the second peraeopods (Text-fig. 3, a) the carpus is 4'6 to 6'7 
tilnes as long as broad. The length of the finger is generally less than 

fl. 
) 

TEXT-FIG. 3.-0. nilotica var. cltauhani nov. a. Chela of second peraeopod: x 66 ; 
b. Chela of first peraeopod: x 66. 

l' 5 tilnes the length of the palm.1 

In the proportions of the third and fifth peraeopods this variety sho\vs 
·conspicuous differences from other forms. The dactylus in both 
these peraeopods (Text-fig. 2 c, d) is proportionately longer, and sub
parallel in shape. The merus in both peraeopods bears 3 or 4 spines 
on its lower edge. The propodus of the third pair is 2·6 to 4·0 (excep
tionally up to 5.0) tinles as long as the dactylus (Text-fig. 2, e). The 
length of the dactylus is from 3·1 -to 5·0 times its breadth (excluding the 
terminal spine). It bears from 5 to 7 (usually 6) spines) including the 
terminal. In the fifth peraeopods (Text-fig. 2, d) the propodus is 2·7 
to 3·5 times as long as the dactylus, the length of the dactylus is 4·0 
to 6·3 (rarely 3'0) times its Inaxilnuln breadth; and it bears from ~7 to 43 
(usually 34 to 41) spinules. 

1 Thjs ratio is in most cases between 1·17 to 1'44 but in a few exceptional cases it is 
as much as 1·7. 
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There are frOl11 five to six pairs of dorsal spines on the telson (Text
ng. 2, b) and from fiv~ to seven spines on the apex. The telson is. long 
and narrow'. The outer uropod bears frol11 8 to 15 1110vable spines. 

The eggs vary fronl 0·62 to 0·69 nlm. in length and frolll 0·36 to 0'-4 
lnm. in breadth. 

The largest egg-bearing female ufeasures 29·0 lUlll. In the 111ajority 
()f examples the rostrum is longer than the carapace, but in S0111e cases, 
it is equal to, or even a little shorter. 

The present variety differs from all other varieties of C. nilot'ica in 
the rostrulll bearing continuous teeth up to the tip, and in the dimensions 
of the peraeopods. It bears the closest resel11blance to C. n~lotica var. 
brachydactyla in the dimensions of the first and second peraeopods. The 
form peninsularis of O. nilotica var. bracltydactyla has a rostrum similar 
to that of var. chauhani but in the l1e\v variety chauhani the' dactyli of the 
third and fifth peraeopods are proportionately longer and broader and 
sub-parallel in shape, the cornea is shorter than the ocular stalk in dorsal 
view, and the eggs are larger. 

Locality.-Most of the specimens were obtained frOl11 tanks at Sal~ 
bhata, Chandanbhati, Bolangir, Salepali and Titilagarh and a few were 
eollected in weeds in the Ang River at Salebhata. This form appears to 
inhabit mostly muddy waters. No specimens of this variety were found 
in the hill-stream at Harishanker, though Oati(Zina w'eberi prox. var~ 
'sumatre'nsis (vide infra) was quite abundant. 

Type specimens.-C 
2534 

1 
Zoological Survey of India. 

Caridina weberi prox. val'. sumatrensis de Man. 

1918. Garl:dina weberi prox. val'. sltmatrensis, Kemp, Rec. Ind. llfllS. XIV, 
,pp. 99-101. 

.A.large series of specimens, collected in the hill-streanl at Harishanker 
and in other localities in the Patna State, appears to belong to Caridina 
'weberi prox. var. su'matrensis de lVlan, described by Kemp frol11 the Inle 
Lake in Southern Shan States, Burma. 

In most of the exaluples exaluined by us the antero-inferior nlargin 
of the carapace is produced into a spine, a character which was noticed 
by Kemp in examples from the Inle Lake. The rostrul11 is short and 
deep, reaching up to the l11iddle or the end of the second segluent of the 
antennular peduncle. The upper border of the rostrum bears from 11 
to 23 teeth of which three to eight are placed on the carapace behind the 
orbit. In this respect, however, these examples are more like vnr. 
8umatl'ensis described by de M"an1 fronl Flores. The specimens from the 
Inle Lake bear only three or four teeth behind the orbit on the carapace. 

1 De Man, J. G., TVeber's Zool. Ergebn. Reise N ied. Osl.-Ind. 1.1; p. 375, pI. xxii, fig. 23g 
( 1892). 
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The number of rostral teeth ill the Patna State specimens is ShO'VD belo\y. 

~o. of Dorsal teeth. 

11 

12 

13 

1-:1· 

15 

16 

17 

18 

In 

20 

21 

23 

No. of 
examples. 

2 

1 

2 

4 

.) 

3 

Ko. of Ventral teeth. 

3 

4 

;') 

7 

The peraeopods agree with Kemp's description. 
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The telson carries from four to five pairs of dorsa1 spillules and six: 
to nine terminal spines. The outer uroporls bear 14 to 21 movable 
SpInes. 

This variety, according to Kemp, appears to be widely distributed in 
India. In the specimens from ~obo, Dibrugarh and Darrang Districts, 
in Northern Assam, referred to by Kemp2 as Caridina weberi var., no
mention is made of the spine on the antero-inferior angle of the carapace 
which is so characteristic of the Patna State specilnens and also of speci.:. 
nlens from the Inle Lake. 

C'aridina U'ebel'i prox. var. SUJnatrensis ,'{as found in abundance in the 
hill stream at Harishanker and in a tank connected with a river at Sale:: 

" pa.li. Three specimens were obtained from the Ang River at Salebhata., 
and a fe\v examples were also collected in tanks at Bolangir and Titilagarh. 
This form appears to live chiefly in streams and small rivers, but may 
occasionally be found in tanks with muddy water. 

The present form appears to represent a distinct variety of Caridina 
weberi, but we have refrained from giving it a name, as our knowledge 
of Indian Caridinas is still very limited. 

2Kemp, S., Bee. Ind. M·u8. VIII, pp. 395·96, pl. xix, figs. 24, 25 and pI. xx, figs. 26·2~ 
(1913). 



NOTES ON A COLLECTION OF BIRDS FROM THE DARRANG 
DISTRICT, ASSAM. 

By BISWAMOY BISWAS, M.So., Research Scholar, Zoological Survey of 
India. 

INTRODUCTION. 

In' November 1939, a party of the Zoological Survey of India, con
sisting of Dr. B. Prashad, Dr. S. L. Hora, Dr. M. L. Roonwal, and a 
taxidermist, made a small collection of about 73 bird skins from the 
Darrang District, northern Assam. The following is a report on that 
collection along with, some systema tic notes based on comparison with 
specimens in the collections of the Zoological Survey of India. 

Physiography, etc., of the Darrang District1.-The Darrang District 
(Text-fig. 1) consists of a narrow strip of land lying between the base 
of the Himalayas and the Brahmaputra river. It lies between the lat. 
26° 12' and 27°N., and long. 91° 42' and 93° 47'E. The district.is a 
level plain, the only hills being a few low tilds along the edge of the Brah
maputra and an outlying spur of the Himalayas north of Balipara. 
The land slopes from north to south. The foot-hills are clothed with 
forest, while the banks of the Brahmaputra are covered with jungle. 
T4e district is cut across by a large number of rivers and rivulets, which 
form the tributarJes of the Brahmaputra. 

The average temperature-of the year is 66°F. (min.) to 82°F. (max.). 
The period from November to February is the coldest, during this period 
the minimum temperature being 51°F. and the maximum 76°F. The 
average rainfall near the Brahmaputra region is about 70 inches a 
year, and in the northern parts about 100 inches. 

Ornithology of the Darr~ng District.-The published accounts of the 
birds of the Darrang district are few .. God\Yin-Austen (1876) gave a 
list of birds of the Aka and Dafla hills, including the north-eastern 
corner of the Darrang district, while Milburne (1939) presented a list 
of birds observed in a garden on the nOTth bank of the Brahmaputra, 
within two miles of the Balipara Frontier Tract. 

Mention may be made of the papers by Stevens (1914-15), who 
worked in the Lakhimpur district which adjoins the Darrang district. 

Measu1·ements,. etc.-Measurements (in mm.) of the skins were taken 
as follows : Wing (W.): Chord from the bend of the wing to' the tip 
of t~e longest primary, the wing being fiatteneq.. Tail (Tl.): From 
the Insertion of the median rectrices to the tip of the longest tail-feather. 
Tarsus (Tr.): From the middle point of the joint between tibio-tarsus 
~nd tarso-metatarsus behind to the middle of the metatarso-digital joint 
I~ front. Bill (B.): From the junction of thQ bill with the skull to the 
tIp. 

The sex was determined in the field by an examination of the gonads, 
In some cases, however, sex was determined only from plulnaae, when 
it is indicated in brackets, e.g. (c3') or (~). 0 

, 4dapted from the Imperial Gazetteer of India.. 
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The weights (in gms.) were taken in the field within a few hours 
after the birds were killed. 

The colours of soft parts were noted in the field, but they are omitted 
in this report as they are similar to those described by Baker in ~~ 
volumes on Birds in the Fauna of British India series. 
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Local names were asoertained from local sources in the field. 
The specimen numbers refer to the Registration numbers in the Zoolo

gioa.l Survey of India collections. 
For complete synonymios of the various species dealt with in the 

present paper, Baker's volumes (VII and VIII) of Fauna of British 
India (Birds) may be referred to. 
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SYSTEMATIO AOOOUNT. 

Order P ASSERIFORMEB. 

Family COBVIDAE. 

Dendrocitta vagabunda vagabunda (Latham). 

(The Eastern Indian Tree-pie.) 

1922. Dendrocttta rota fJagabunda (Lath.), Baker, Faun. Brit. India, Bi'ftl, 
(2nd ed.) Is p. 50. 

1932. De:nd,ocitta t)agabunda. 'Vagabunda (Lath.), Whistler and Kinnea!', J. 
Bombay nat. Hist. Soc. XXXV, p. 514. 

Specimens coUectea.--Nos. 26860, 3, and 26861, ~, Tangla, November 
14, 1989" 

lcJ 

1~ 

M trr»UrMntnN ( film). 

• 
• 

w. 

144 

143 

Weignt.-No. 26861, ~, 116-0 gms. 

237 

227 

'fi. 

34 

33 

B. 

, 
33 

Systematic note.-The number of subspecies of Dendrocitta vagabunda 
is a somewhat disputed question. Baker (1922, pp. 48-51) recognizes 
five subspecies from India and Burma, viz., Tufa, vagabunda, sclateri, 
kinneari and saturatior. Whistler and Kinnear (1932, pp. 514-516) 
have critically studied this question, and have recog~ed four sub
species, viz., pallida, vagabunda, vernayi and parvula. My examination 
of 39 specimens in the Zoological Survey of India collections upholds 
their conclusion. The measuremants of these specimens are given in 
Table. IT 

x2 



TABLE 1. 
Table showing the measurements in mm. of the different subspecies of Dendrocitta vagabunda in tke Zoological Survey of 

India collections_ 

I No. of Meg,surement~ 

speci- Sex 
Subspocies Localities men! 

W. TI. Tr. B. 

,unjab (Kangra valley) 2 ? 165-170 274 84-35 80-31 

(One specimen) 

, 
J)endror.:itta vagahurt<lr1, pallida Rajputana (Mt. Ahoo) 1 

(Blyth). 
? 166 ? 84 29 

I -
TOTU· 3 ? 165-167 274 3i-35 29-31 

167 34 30 

Harms (flU over the rouotry) 2 ~~ 155-157 252-26 .. 32-35 29-81 

13 140-167 200-310 2{\-35 27-30 

148'S 241-S 31 29 

J)mtdrocitta Vagahunda Vagabunna Assam (incJndina tile Damn" Dist. s~l. 1 ~ 144 287 34 ? 
(J.lathan) • lI1ena). 

! ~~ 148-146 227 31-33 28-33 

(One flpeelmen) 

1 f 14:8 !82 31 It 
\ 



144:-1~3 224-2ft2 30-34- 27-29 

Benscal (mostly in or around Cair.utta, one 7 ~c1 149 247 32 28 
from Dna" and 000 'rt>fu Nadia ])ist.). 

S ~ 147-]50 .250-254: 33-3-1 26-27 

148·5 251 34 00-5 
3 ?? 143-153 214 30-84- 28-29 

149 33 
('Iwo speC'imens) 

28'5 

~ihar (Purnea Dist..) 1 ~ 148 ? 33 28 

Denarocitta Vagabunda Vagabunda I 

(Lathan) 
{,,entrat India (Raroda) 1 ? IS!} 262 31 ? 

8 ~~ 144-153 224-262 30-34 27-29 
- (Seven specimens) 

148 243"5 32 28 

TOTAL 8 ~~ 143-157 227-284 31-85 26-38 
(~ix specimens) 

149 249°5 33 29 

18 ?? 140-167 200-310 26-35 27-30 

149 
(Sixteen specimens) 

240·5 31 
(Sixt.een spe('imens) 

28 

-- -

Dt'lldror-uta vaoabunda 
Kinnear and Whi@tler. 

fJtmUJyi Mysore (13anrzatore)- I ~ 132 ? 31 J 
f .. 

Dendr!Jl!ftta fX1,lJaklruJ a paNJula Travancore (Trivandrum) .. 1 ~ 145 221 30 28 
(Latham)-

. . 
Thick figures mdlc:ate average measurements • 
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Family F ARIDAE. 

Parus. major DipaieDsis Hodgaon. 

(The Eastern Grey-Tit.) 
1922. POf'1ll8 major cinereU8 VieiL (part), Baker, Faun. Brit. India, Bird" 

(2nd ed.) I, p. 14 .. 
1932. ParU8 major nipalensi8 Hodgs., Whistler and Kilmear, J. Bombay nal. 

Hilt. Soc. XXXV, pp. 518-519. 

Specimen collected.-No. 26862, c1, Tangla, November 14, 1939. 
Mea8urements.-l ~: W. 68; Tl. 60; Tr. 17·5; B. 12. 
Weigkt.-13·4 gms. 

Family TWALIIDAE. 

PeUorneum ruficep& mand.llii Blanford. 

(Mandelli's Spotted Babbler.) 

Speoimen collected.-No. 26863, rS, Lokra, November 9. 1939. 
Measurements.-l ~: W. 65; Tl. 63; Tr. 26; B. 17 mm. 
Weight.-27·0 gms. 

AegithiDa tiphia tiphia (Linne). 

(The Common lora.) 

Specimen collected . ..!ILNo. 26864, ~, Lokra, November 9, 1989. 
Measurem6nts.-l ~: W. 62; Tl. 63; Tr. 23; B. 17 mm. 
Weight.-15·1 gms. 

Chloropsia aurifroDI aurif~~ (Temminck & Laugier). 

(The Gold-fronted Chloropsia) 

Specimen collected.-No. 26865, ~, Lokra, November 7, 1939. 
Measurements.-l ~: W. 89; Tl. 68; Tr. 21 ; B. 23 rom. 
Weight.-29·4 gms. 

-

Family PYONONOTIDAE. 

Criniger gulari8 Raveolul (Gould). 

(The Indian White-throated Bulbul.) 

Specimen collected.-No. 26866, a, Lokra, November 9, 1939. 
Measurements.-l c1 : W. 100; Tl. 92 ; Tr. 22 ; B. 21 mm. 
Weight.--54·5 gms. 

Molpastes cafer bengalensis (Blyth). 

(The Bengal Red-vented Bulbul.) 

Specimen collected.-No. 26867, ~, Lokra, November 7, 1939. 
Measurements.-1 ~: W. 97 ; Tl. 100; Tr. 26; B. 16 mm. 
Weight.-41·O gms. 
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Otoeompsa joeosa emeria (Linne). 

(The Bengal Red-whiskered Bulbul.) 

Specimen collected.-No. 26868, ~, Lokra, November 8, 1939. 

Measurements.-l ~ : W. 87 ; -TI. 90; Tr. 20 ; B. 16 mm. 

Otocompsa 8aviventris flaviventris (Tiekell). 

(The Black-crested Yellow Bulbul.) 

,Specimen collected.-No. 26869, ~, Lokra, November 10, 1939. 

Measurements.-l ~ : W. 79 ; TI. 83 ; Tr. 19 ; B. 14 mm\ 
Weight.-28·0 gms. 

Family TUBDIDAE. 

Saxicola torqua.ta (subspecies 1). 

Specimens collected.-Nos. 26870 and 26871 (&'&') , Lokra, Novem .. 
ber 10 ; No. 26872, d', Tangla, November 14, 1939. 

Measurements.-3 'd'd' : W. 71-76 ; Tl. 59-61 ; Tr. 23-27 ; B. 14-15 mIl1.. 
Weights.-~~: Nos. 26870, 14·2 ; 26871, 14·4; 26872, 13·7 gInS. 

Field note.-Common all over. 

Copsyehus saularis saularis (Linne). 

(The Indian Magpie-Robin.) 

Specimen collected.-No. 26873, &" Lokra, November 12, 1939. 

Measurements.-l &' : W. 94 ; Tl. 90 ; Tr. 33 ; B. 21 mm. 

Family MUSCICAPIDAE. 

Culieieapa eeylonensis eeylonensis (Swainson). 

(The Grey-headed Flycatcher.) 

Specimens collected.-Nos. 26874 and 26875, &,&" Tangla, November 
14 ; Nos. 26876 and 26877, d'd', Tezpur, November 18, 1939. 

Av. 

M eal'UrementB ( mm). 

• • • • 

• • • 

w. 

59-64 

61 

TI. 

51-64 

53 

Weigkts.-cS~: Nos. 26875, 7·3; 26877, 7·0 gms. 

Tr. 

14-16 

15 

B. 

12':"'13 

12 
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Family DICRURIDAE. 

Dicturus mactocercus albirictus Hodgson.· 

(The Black Drongo.) 

1924. Dicruru8 macrocercus macrocercus Vieill., Baker, Faun. Brit. indicl, 
Birds (2nd ed.) II, p. 356. 

1924. Dicrurus '1nacrocercUB albirictus Hodgs., Baker, Ibid., p. 357. 

Specimen collected.-No. 26878, &" Lokra, November 9, 1939. 

Meas'l.rements.-l d' : W. 148 ; Tl. 170 ; Tr. 24 ; B. 27 mm. 

Family SYLVIIDAE. 

Abroscopus superciliaris ftavivent ris (J erdon). 

(The Yellow-bellied Flycatcher-Warbler.) 

Spec~mens collected.-Nos. 26879 and 26880, CS&" Lokra, November 11, 
Nos. 26881 ,and 26882, &,&" Tezpur, November 18, 1939. 

4 a~ 
Av. 

M easurementB ( '11IIm). w. 

52-60 
56 

TI. 

39-49 
43·5 

Tr. 

18-21 
20 

B. 

10-11 
10 

Weights.-&&: Nos. 26879, 7·1; 26880, 6·0; 26881, 5·5; 26882, 
0·5 gme. 

Family ORIOLIDAE. 

Oriolus xanthornus xantho'rnus (Linne). 

(The Indian Black-headed Oriole.) 
1926. Oriolu8 xanthornUB xanthorn'U8 (Linn.)} Baker, Fau·n. Brit. India, Bird8 

(2nd ed.) III, p. 11. 
1933. OriolUB xanthornus maderaapatanu8 Frankl., Whistler and Kinnear, - J. 

Bombay nal. H iat. 8oc. XXXVI, p. 584. 

S.pecimen collected.-No. ~6883, &" Lokra, November 10, 1939. 

Measurements.-l &' : W 131; Tl. 85 ; Tr. 24 ; B. 29 mID. 

In the Zoologioal Survey of India collections there are three othej~ speoimens 
from the Darrang district oollected bY' 1\'Iaj. God win-Austen in the 
winter of 1874-75. Their measurements are as follows: 

Mea8'Urem.ntB ( mm). W. 

140-143 
139 

The bills in all these speoimens are broken. 

Weight.-55·0 gms. 

LocaZ name.-Patmtde. 

FieZd nOle.-Not common. 

TI. 

90-94 
85 

Tr. 

25..1-27 
27 
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Systernatic note.-There is some controversy· regarding the sub
species of Oriolus xanthornus in India.. Baker (1926, pp. 11-13) recog
nizes two subspecies-xanthornus Linn. and ceylonensis Bonap., but 
Whistler and Kinnear (1933, pp. 584-585) split up the former into xan
thornus and maderaspatanus Frankl. They confine xanthornus to the 
north of the Gangetic ~lain and maderaspatanus to its south. Their 
basis of differentiating maderaspatanus from the typical race are smaller 
size and narrower ,extension of the yellow colour on the -tips of the secon
dary wing feather~, together with a small difference in the colours of 
the first year birds. From ceylonensis it (maderaspatanus) is said to 
differ in its larger size and wider extension of the yellow on the tips of 
the secondaries, and in the colour of the first year birds ; so that, made
raspatanus forms an intermediate race between xanthornus and cey
lonensis. 

I have carefully examined 46 skins of O. xanthornus collected from 
all over India excluding Burma, Andamans, south Travancore and 
Ceylon. Their measurements are given in Table 2 below: 

TABLE 2 

I ](easurementS(IDID) 
No. of 

Region speri- Sex 
men@. w. TI. Tr B. 

---
7 (!~ 132-146 87-100 22-27 30-31 

139 93·5 -25 30 

S~b.himalayan Re~ion 1 ~ 139 85 26 ? 

(Lat. 26°-30° N.) 

2 11 138-144 91-92 25-28 30 
(one speci-

men) 

12 (!(! 127-142 82-100 22-27 27-31 

137·5 92 24 28·5 

Indo-gangetic Plain and ad-
jacent southern land mass. 

1 ~ 128 91 28 ~,j 

(Lat. 22°-25° N') 8 ?1 133-140 89-99 23-26 .29-31 

138·5 93 24·5 ~29 

Central Peninsular India 8 ~(! 127-142 88-104 25-27 27-31 

(Lat. 16°-18°N.) 134 94"5 25·5 28 

2 (!~ ~ 131-135 88 24-25 27-28 

Southern India 1 ~ 137 87 24 t 

(Lat. 11°-12°N.) 
4 11 131-138 84-89 23-25 28-2) 

135 86"5 23·5 28·5 

Thick figures indicate average measurements. 

Again as to the extension of yellow on the tips of the secondaries, 
I find that it varies greatly, even in birds ;qom the same or adj oining 
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localities (Text-fig. 2), and it is, therefore, impossible to regard this as 
a sub specific character. 

llJ. fJ.- --- --

-----_._p. 

-- -----8. 

y----

a. 

--'---p. 

--y: 

Text.figure 2.-Seoondary wing fea.thers of O,iolu8 x. ~antkornu8 to show the extent of 
-yellow on their tips. a, WIDE in No. 8187, <!. Darrang Dist., Assam; b, ltIJlDIUM 
in No. 8188, ~, Darrang Dist., Assam; c, NARROW in No. 5742 (~ex 7), Samaguting, 
N aga Hills, Assam. 

p. primaries; 8, seoondaries; w.e., wing;oovertej y, yellow on the tips of aeooJi. 
dariea. 

On these grounds, maderaspatanus cannot be accepted as a valid 
subspeoi~s. 

Family STURNIDAE. 

SturDia malabarica malabariea (Gmelin). 
(The Grey-headed Myna.) 

Specimens collected.-Nos. 26884, ~, and 26885,·~, Lokra, November 
7 and 12, 1939, respectively. 

w. TI. Tr. B. 

1 c1 102 73 26 21 
1 ~ 99 66 27 20 

Weigkts.-~ : No. 26885, 44·5 ; ~ :. 26884, 40·4 gms. 
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Acridotheres ttistis tristis (Linne). 

(The Common Myna.) 

Specimen coUecteil.-No. 26886, ~, Lokra, November 9, 1939. 
Measu'1ernents.-l cS : W. 143 ; TI. 100; Tr. 40; B. 22 mm. 

Weigkt.-13S·7 gms. 
LocaZ, natne.-H OlJika. 

Sturnopaator contra contl'a(Linne). 

(The Indian Pied Myna.) 

235 

Specimens coUected.-No. 26887, cr, Tezpur, November 4; No~ 26888, 
~, Tangla, November 14, 1939. 

Measurernents.-2 C!~: W. 116-119; TI. 72-80; Tr. 39-41; B. 31 
mm. (one specimen). 

Weigkt8.-r1~ ; Nos. 26887, 87·0; 26888, 82·5 gms. 

Family FBINGILLIDU. 

Passer domesticu8 indicue Jardine and Selby. 

(The Indian House-Sparrow.) 

1926. Pas8e,. demeaticUB 4ndic'U8 Jud. and Selby, Baker, Faun. IJrit. India, 
BirdB (2nd ed.) ITI, p. 170. 

1926. P(J,Bser domesticUlI nigricollis Burt., Baker, Faun. B,lt. India, Birds 
(2nd ed.) VIII, p. 656. 

Specimens collected.-Nos. 26889 and 26890, c!(!, Lokra, November 12, 
1939. 

Measurements.-2 ~~: W. 71-74; Tl. 56-58; Tr. 20-22J B. 11 mm. 
Weights.-c!c! : No. 26889, 23·3 ; 26890, 22·2 gms. 
Systematic note.-From an examination of all the specimens of 

Passer domesticus in the Zoological Survey of India collections, I could 
not find any difference between the supposed SUbspecies indica and 
nigricollis; as maintained by Baker (1926, pp. 170-172). A similar 
conclusion was also arrived at by Whistler and Kinnear (1933a, 
p 838). 

Palser montaDuI malacceDlis Dubois. 

(The Malay Tree-Sparrow.) 

Specimen collected.-No. 26891, (!, Lokra, November 10, 1939. 
Meas'Urements.-l (! : W. 68 ; TI. 56 ; Tr. 19 ; B. 11 mm. 
Weight.-20·5 gms. 
Local name.-KonchiTca. 
Fi,eliJ, note.-Common in houses. 
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Family HmUNDINIDAE. 

Riparia paludicola brevicaudata (Horsfield). 

(The Indian Sand-Martin.) 

Specimen collected.-No. 26892 (sex 1), Tezpur (on ~he bank of R. 
Brahmaputra), November 6, 1939. 

Measurements.-1 (sex 1) : W. 92 ; Tl. 43 ; Tr. 10 ;. B. 6 mm. 
Weight.-8·2 gms. 
Local name.-Taltapi. 

Family MOTACILLIDAE • 

. Motacilla alba dukhunensis Sykes. 

(The Indian White yv agtail.)· 

Specimen collected.-1.N o. 26893, ~, Tezpur (on .the bank of R. 
Brahmaputra), November 6, 1939. 

Measurements.-1 ~ : W. 88 ; Tl. 93 ; Tr. 23 mm. 

Weight.-.16·5 gnlB. 
Local name.-Balimati. 

Motacilla alboides Hodgson. 

(Hodgson's Pied Wagtail.) 

Speci'mens collected.-N o. 26894,~, Tezpur (on the bank of 'R. 
Brahmaputra), November 6 ; No. 26895, ~, on the bank of R. Bhareli, 
about 4 miles from Lokra, November 7, 1939. 

Measurements.-.2 ~~: W 87; Tl. 87-92 ; Tr. 23-24; B. 16-17 mm. 
I ' 

Weights.-~~ : Nos. 26894-, 21·5 ; 2689.5, 20·7 gms. 
Local name.-Tiposi. 

Motacilla cinerea caspica (Gmelin). 

(The Eastern Grey Wagtail.) 

Specimen collected.-No. 26896, ~, Lokra (on the bank of 
stagnant streamlet in forest), November 12, 1939. 

Measurem£nts.-1 d' : W. 81-5 ; Tl. 93 ; Tr. 22 ; B. 15 mm. 
The tail length of "under 75 rom. " given by Baker .. (1926, 

p. 266) is incorrect, as already pointed out by Ticehurst (1927, 
p. 351). 

Weight.-16·6 gInS. 
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Motacilla citreola citreola Pallas. 

(The Yellow-headed Wagtail.) 

Specimens collected.-Nos. 26897, ~, and 26898, r1, Lokra, November 
'1 and 11, 1939, respectively. 

l~ 

l~ 

Measurement8 (mm). w. 

88 

83 

TI. 

81 

80 

Tr. 

27 

25 

Weights.-3: No.1 26898, 18·2 ; ~: No. 26897, 17·9 gms. 

Local name.-Tooni. 

B. 

14 

15 

Field note.-Common in flocks of about 20-30 in the vicinity of 
water. 

Anthus bodgsoni bodgsoni Richmond. 

(The Indian Tree-Pipit.) 

Specimens collected.--Nos. 26899, 3, and 26900, ~, Lokra, November 
8, 1939. 

lcr 

l~ 

M ea8urement8 (mm). w. 
Ji4 
83 

85 

Tl. 

64 

67 

Tr. 

23 

22 

Anthus richardi rufulus Vieillot. 

(The Indian Pipit.) 

B. 

14 

14 

Specimen collected~-N.o. 26901, &" Ta!lgla, November 14, 1939. 

Measurements.-l r1 : W 81; Tl. 65 ; Tr. 26 ; B. 14 mm. 

Weight.-20·8 gms. 

Family NECTARINIIDAE. 

Aethopyga siparaja seberie (Tickell). 

(The Indian Yellow-backed Sunbird.) 

Specimens collected.-Nos. 26902, 3, and 26903, 6 (juv.), [okra, 
November 12 ; No. 26904 (sex 1) (juv.), Tangla, Novemh~r 15, 19'39. 

Measurements.-1 ad. 3 : W 55; Tl. 67 ; Tr. 16 ; B. 21 mm, 

Weight.-No. 26902, ad. Q' 7·5 gIlls. 
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Order PICIFORMES. 

Family CAPITONIDAE. 

Thereieeryx lineatul hodgsoni '(Bonaparte). 

(The Assam Lineated Barbet.) 

[VOL. XLV, 

Specim.en8 collected.-Nos. 26906, ~" and 26905-, (!, Tangla, November 
10 and 14, 1939, respectively. 

MMlUretMn18 (mm). W. TI. Tr. B. 
1 8 • • 1.26 86 30 33 
1 ~ 128 87 30 34: 

Weigkts.-~: No. 26905, 128·9 ; ~ : N-o. 26906, 140'0 gms. 

CY8lloPi asiatica aaiatica (Latham). 

(Tho Blue"throated Barbet.) 

Specitnen collected.-No. 26907, 0-, Lokra, November 11, 1939. 
Measurements.-l J : W. 103 ; Tl. 67 ; Tr. 28 ; B. 27 mm. 
Weight.-84·7 gms. 

Systematic note.-The crimson specks at the base of the lower man
dible, which Baker (1927, p. 116) mentions as a general character of the 
subspecies, was long ago considered by Godwin-Austen (1874, pp. 176-
177) ana Hume (1888, pp. 67-68) to be characteristic of the birds of 

Cl. 

Text-figure 3.-Variation of crimson patohes at the base of the lower mandible in Oya
nops a. asiatica. a, in No. 26907, ~t Lokra (Darra.ng Dist., Assam) ; b, in No. 15246 
(sex 1), NepaJ.; 0, in No. 688 of Mr. King's colleotions, a, Debra Dun (U. P.). 
~ ~80n 'fatoh at base of lower ~antUDle~ I 
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the Assam hills. My examination of 12 specimens in the Zoological 
Survey of India collections corroborates this conclusion. I find that 
in the Dehra Dun (U. P.) birds they are absent; of the four Nepal &pe
oimens one lacks them altogether and the other three have only slight 
traces of crimson patches; in Bengal specimens they are present as 
very small specks; while the Assam and Burma birds have the~ quite 
oonspicuously (Text-fig. 3). 

Order PSITTACIFORMES. 

Family PSITTAOIDAE. 

P.ittacula krameri boreali. Neumann. 

(The Northern Indian Rose-ringed Paroquet.) 

Specimen collected.-No. 26908, ~, Mangaldai, November 16, 1939. 

Measurement8.-1 ~ : W. 162 ; TI. 183 ; Tr. 17 ; B. 25 mM. 

Weight.-135·0 gms. 
Systematic note.-Baker (1927, p. 204) gives the colour of the lower 

bill in this subspecies as wholly red; but in the present specimen its 
colour is mixed dusky red and black. Whistler and Kinnear (1935, 
p. 752) have already pointed out the nature of mixed coloration of the 
lower bill in this subspecies, and they did not attach any subspecific 
value to the oolour of the lower hill. 

Order CORACIIFOBMES. 

Famlly COBAOIIDAB. 

Coracias bengbaleali, aflini. Horsfield. 

(The Burmese Roller.) 

SpeciJmen collected.-No. 26909, ~, Mangaldai, November 15, 1939. 
Meas'Urements.-l ~ : W. 193 ; Tl. 140; Tr. 27 ; B. 47 mm. 

WeiglU.-192·0 gms. 

Family MEROPIDAE. 

Merops orientalis birmauus Nenmann. 

(The Burmese Green Bee-eater.) 

Specitneft collected.-No. 26910, ~, Lokra, November 11, I93~ 

Meas'U1'Ments.-1 cS : W. 92 ; Tl. 124; Tr. 10; B'! 33 rrup 

We1g1IJ.-11-4· gms! 
. -
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Family ALCEDINIDAE. 

Ceryle rudis leucomelanura Reichenbach. 

(The Indian Pied Kingfisher.) 

Specimen collected.-No. 26911, 3, Tezpur (on the bank of R. 
Brahmaputra), November 6, 1939. 

Measurements.-1 3 : W. 135 ; Tl. 76 ; Tr. 11 ; B. 68 mm. 
Weight.-89·5 gros. 
Local name.-H anuman. 

Alcedo attbis beDgalensis Gmelin. 

(The Common Indian Kingfisher.) 

Specimen collected.-No. 26912, 3, Kenduguri Bhil (Lake), a few 
miles from Mangaldai, November 16, 1939. 

Measure1nents .-1 3 : W. 69 ; Tl. 35 ; Tr. 7.; B. 41 mm. 
Weight.-25·5 gms. 

Local na1ne.-Hanuman. (Same as above.) 

Alcedo hercules Laubmann. 

(Blyth's Kingfisher.) 

Specimen collec.ted.-No. 26913, ~, Lokra, November 9, 1939. 

Measu1·ements.-1 d' : W. 95 ; TI. ·48 ; Tr __ 12 ; B. 59 mm. 
Weight.-59·7 gms. 
Local name.-Masrokhct. 
Remarks.-The name of this species has suffered a variety of changes 

within recent years. Blyth's grandis, being preoccupied, was changed 
to hercules by LalJ.bmann. Kinnear (1929, p. 121) changed it to megalia 
without assigning any reason, and this was supported by Ticehurst 
(1930, p. 472). Later Ticehurst and, Stanford (1939, p. 25) revived 
he'l'cules. 

Halcyon smyrnensis fu'sca (Boddaert). 

The Indian White-brp,asted Kingfisher.) 

8perrt'rnens collected.-Nos. 26914 and 26915, c!c!, Tezpur (on the bank 
of R. Brahmaputra), November 4 and 6, l'espectively; No~ 26916, 3, 
Mangaldai, November 15, 1939. 

Measurements.-3 c!J: W. 117-12~; 1'1. 87-93 ; Tr. 15-17 ; B.62-63 mm, 
W eiflhts.-qe3 ~ Nos. 26914, 86·4 ; 2e915 73·0 gmq • 
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Order COLUMBIFORMES. 

Family COLUMBIDAE. 

Dendrophasa pompadora phayrei (Blyth). 

(The Ashy-headed Green Pigeon.) 

Specimen collected.-N o. 26917, &" Lokra, November 11, 1939. 

Measurements.-l ~ ; W. 156 ; Tl. 92 ; Tr. 24 ; B. 16 mm. 

Streptopelia chiDensis surateDsis (Gmelin). 

(The Indian Spotted Dove.) 

241 

Specimens collected.-Nos. 26918, ~, and 26919, ~, Lokra, November 9, 
1939. 

M easurementlJ(mm). w 

135 

138 

TI. 

134 

136 

Tr. 

22 

22 

Weights.-~ : No .. 26918, 119·0; ~ : Nos. 26919, 115·7 gros. 

Local name.-Kaposrtt. 

B. 

20 

18 

Systematic note.-These specimens are somewhat intermediate bet
ween the Indian subspecies suratensis and the Burmese tigrina, but 
close to the former. From specimens from western India they differ 
in having their backs, wi~g-covert~, scapulars and secondaries less 
heavily spotted with rufous, and ip. having the outer web~ of the me-
dian wing coverts more ashy. In the under-parts there is no appreciable 
difference 

Order OHARA DRIIFORMES. 

Family JACAN~iDA~. 

Metopidius indicus (Latham). 

(The Bronze-winged Jacana.) 

Specimens collectea.-Nos. ~6920 and 26921, ~~, Kenduguri Bhil 
(Lake), a few miles from Mangaldai, November 16, 1939. 

Mea&urements.-2 ~~ : W. 178-181 ; Tl. 50-51 ; Tr. 71-77 ; B. 39-40 mm. 
y 
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Family STERNIDAE. 

Sterna melanogaster Temminck and Laugier. 

(The Black-bellied Tern.) 

Specimens collected.-Nos. 26922, r;!, and 26923,~, Tezpur (on the 
bank of R. Brahmaputra), November 4 and 6, 1939, respectively. 

Id' 

l~ 

M ea8Urements(mm). W. TI. Tr. 

226 160 15 

223 110 15 
(Outer _ hail·feathers 

not properly deve· 
loped). 

Weights.-~ : No. 26922, 65·2 ; ~ : No. 26923, 63·0 gms. 
Local name.-Siloni and Gangasiloni. 

B. 

41 

37 

Remarks.-In No. 26923, ~, it appears from the coloration that th& 
specimen has not yet assumed the winter plumage. 

Family CHARADRIIDAE. 

Leucopolius alexandrinus alexandrinus (Linne). 

(The Kentish Plover.) 

Specimen collected.-No. 26924, ~, Tezpur (on the bank of R. 
Brahmaputra), November 6, 1939. 

Measurements.-1 ~ : W. 105 ; Tl. 47 ; Tr. 26 ; B. 19 mm. 
Weight.-36·0 gms. 
Local name.--Titiali. 

Family SCOLoPAcln ~E. 

Trioga hypoleucos Linne. 

(The Common Sandpiper.) 

Specimens collected.-. Nos. 26925 und 26926, ~~, Tezpur (on the 
bank of R. Brahmaputra), November 4, 1939. 

Measurements.-2 ~~ : W. III ; Tl. 57-61 ; Tr. 23-26 ; B. 26-27 mm. 
Weights.-~~ : Nos. 26925, 49·0 ; 26926, 52·0 gros. 

Trioga glareola Linne. 

(The Wopd Sandpiper.) 

Specimen collected.-No. 26927, r;!, Kenduguri Bhil (Lake), a few 
milQS from Mangaldai, November 1~, 1939. 

Measurements.-1 ~ : W. 118 ; Tl. 48; Tr. 36 ; B. 31 mm. 

Weight.-56·4 gms. 
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Order CICONIIFORMES. 

Family ARDEIDAE. 

Egretta garzetta garzetta (Linne). 

(The Little Egret.) 

Specimen collected.-N o. 26928, ~,Tezpur (on t he bank of R. 
Brahmaputra), November 4, 1939. 

Measurements.-l ~ : W. 261 ; Tl. 95 ; Tr. 94 ; B. 84 mm. 
Local name.-Bogula. 

Ardeola grayii (Sykes). 

(The Pond Heron.) 
Specimens collected.-Nos. 26929, ~, and 26930, J, Tezpur (on the bank 

!)f R. Brahmaputra), November 4 and 6 respectively; No. 26931, ~, 
Kenduguri Bhil (Lake), a few miles from Mangaldai, November 16, 
1939. 

M ea.tUr,ments (mm). W. Tl. 

2 && 215-227 84-94 

1 ~ 210 82 

Local name.-Kana'moshuri. 

Tr. 

62 

60 

Butorides striatus iavanicus (Horsfield). 

(The Indian Little Green Heron.) 

B. 

72-73 

65 

Specimens collected.-Nos. 26932, J, and 26933, ~, Tezpur (on the 
bank of R. Brahmaputra), November 6, 1939. 

M ea8urements (mm). 

l~ 

focal name.-Wak. 

W. 

181 

174 

Tl. 

70 

64 
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ON A COLLECTION OF BIRDS FROM RAJPUTANA 

By BISWAMOY BISWAS, M.So., Research Scholar, Zoological Survey of 
India 

INTRODUCTION 

A party of the Zoological Survey of India, consisting of Dr. B. N. 
Qhopra, Dr. M. L. Roonwal and a taxidermist made a short collecting 
trip to Rajputana in October-November, 1941. The collections made 
by them include about 100 bird skins from Ajmer-Merwara, and the 
Mewar (Udaipur) and Dungarpur States. 

The physiographyl, etc., of the areas visited are briefly described 
below. 

(a) Aimer-Merwara-' Collections were made in and around 
Ajmer City, which lies at the foot of the Taragarb Hill. The 
average mean temperature of the year is about 76°F., and 
in October-November about 68°F. The rainfall is low, the 
annual average being about 21 inches. 

(b) Mewar State-The· northern and eastern portions of the State 
consist of an elevated plateau of fine open country sloping 
to the north-east, while the southern and western portions 
are entirely covered with rocks, hills and dense jungle. The 
hill tract embraces the wil~est portion of the Ar§. valli rang& 
Moreover, to the east of Chitorgarh is a series of hills running 
north and. south forming narrow parallel valleys. 

The country is arid. There are only a few rivers flowing 
through this State. The average annual rainfall at Udaipur 
is about 24 inches. There is usually more rain in the south. 
west. The climate is not severe. The average mean annual 
temperature at Udaipur is about 77°F. 
In this State collections were made at the following places:
Chitorgarh-in and around the town; also on the banks of 

the adjacent Berach river. 
Udaipur-the capital of the State. Collected around the 

city. 
Udaisagar Lake-7 miles from Udaipur. 
Barapal-about 15 miles south of Udaipur. 
Parsad-about 30 miles south of Udaipur. Collected in the 

surrounding jungle and adjacent streamlets. 
(c) Dungarpur State-In this, the southernmost State of Rajputana, 

collections were made around Dungarpur town. The climate 
is temperate and dry. The mean annual temperature is 
about 75°F., and the annual rainfall averages about 
27 inches. 

The accompanying map (Text-fig. 1) shows the positions of the 
different localities surveyed. 

1 Adapted from the Imperial Gazetteer of India. 

( 245 J 
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Ornithology of RaJputana-The avifauna of Rajputana is imperfectly 
known. The only noteworthy reports on the birds _ of Rajputana 'are 

7~ 76 

SOUTHERN 

RAJPUTAN A 
Scale 0510 to ~o 40 ~o 

• Collecting areas 

JAJPUR 

INDIA 

14 76 

TEXT-FIGURE I.-Map of the southern part of Rajputana to show the area surveyed. 
The scale is in English miles. (Sirohi has been wronglg indicated as a collecting 

locality; no collecting was done there.) 

from the Sambhar Lake and its vicinity by Adam (1873-74), the Mount 
Aboo region by Butler (1875-76), and the Jodhpur State by Hume (1878) 
and Whistler (1938). 

Measurements, etc.-For the methods of taking measurements and 
determination of sex, weight, local names, etc., my previou.s paper 
(Biswas,1947) may be referred to. When sex was determined from 
plumage and not by an actual examination of the gonads, it is indicated in 
brackets, e.g., (&') or (~). 

The specimen numbers refer to the Registration numbers in. the 
Zoological Survey of India collections. 

Brief synonyms are given in controversial cases only. For a more 
complete list of synonyms reference may be made to Baker's volumes 
(VII -VIII) on Birds in the Fauna of British India series, 
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SYSTEMATIC ACCOUNT 

Order P ASSERIFORMES 

Family CORVIDAE 

Corvus macrorhynchus culminatus Sykes 

(The Indian Jungle-Crow) 

1930. OOr'IJU8 levaillanti levaillanti Less., Baker, Faun. Brit. India Bird8 
(2nd. ed.) VIII, p. 593. 

1930. Oorvu8 lefJaillanti culminatu8 Sykes, Baker, Ibid., p. 594.-
1932. OOr'IJU8 rnacrorhynch'U8 culminatu8 Sykes, Whistler and I{]nnear, J. Bomhuy 

nat. Hist. Soc. XXXV, p. 512. 

Specimen collected: No. 26738, (J', Barapal, October 15, 1941. 
Measurements: 1 r1: W 282; Tl. 160; Tr. 54; B. 58 mm. 
Local (Bhil) name: Kagwd. 

Fiel4 note: The testes were· in the non-breeding condition, measuring 
approximately 4·0 X 2·5 mm. 

Remarks: Adam (1873-74), Hume (1878) and Whistler (1938) did 
not record this species from the Sambhar Lake area or the Jodhpur 
State, but Butler (1875) found it to be common in Mount Aboo region. 

Family P ARIDAE 

Parus major, marhattarum Hartert 

(The Sout.hern Grey Tit) 

Specimen collected: No. 26739, (sex 1), Parsad, October 20, 1941. 
Measurements: 1 (sex ~) : W 64; Tl. 56; Tr. 17; B. 11 mm. 

Weight: 11·9 gms. 
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Family TmALIIDAE 

T urdoides somervillei terri color (Blyth) 

(The Bengal Jungle-Babbler) 

[VOL. XLV, 

1844. Malacocercu8 terricolor, Blyth, J. A.,iat. Soc. Bengal XIII, p. 367 (Nepal). 
(ex Maina Terricolor, Hodgson (1836), J. A.,iae. Soc. Bengal V, p. 771. 
Nom. nud.) 

1922. Turdoide8 terricolor terricokw Hodgs., Baker, Faun. Bri,. India, Blrtl, 
(2nd. ed.) I, p. 191. 

1932. Purdoides 80mervillei terricolor (Blyth), Whi~tler and Kinnear, J. Bombay 
nat. Hi"t. 8oc. XXXV, p. 738. 

Specimens collected: No. 26742, ~, Chitorgarh, October 7, 1941; 
Nos. 26741, ~, and 26740, (sex ~), Parsad, October 19, 1941. 

16' 
1 ~ 
1 (sex 1) • 

Measurements (mm.). W. TI. Tr. B. 

106 
105 
102 

110 
100 
107 

34 
35 
34 

22 
21 
22 

Weights (gms.) : No. 26741,~, 65·7'; No. 26742, ~, 68·2; No. 26740, 
(sex ~) 59·0. 

Local (Bhil) name f New and Kaugo. 

Argya caudata buHoni (Blyth) 

(The Afghan Babbler) 
Specimens collected: Nos. 26743, ~,and 26744, (sex ~), Ajmer, October 

31, 1941. 

1 ~ • 
1 (sex!) • 

Measurements (mm.). 

• 

w. 

86 
79 

TI. 

III 
120 

Tr. 

28 
28 

B. 

18 
18 

Weights (gms.) ! No. 26743, ~, 38·2; No. 26744, (sex 1), 31·2. 
Systematic note: These specimens are somewhat intermediate between 

the subspecies caudata and huttoni but nearer the latter. In Rajputana 
caudata has been recorded by Adam (1873, p. 378) in the Sambhar Lake 
area, by Butler (1875, p. 472) in Deesa (south-western Rajputana), and 
by Hume (1878, p. 55) and Whistler (1938, p. 216) in Jodhpur State. 
Ticehurst (1922, p. 540) found both caudata and huttoni in Sind. It 
seems, therefore, that both the subspecies possibly occur in Rajputana. 

Aegithina tiphia tiphia (Linne) 
I. 

(The Common lora) 
Specimens collected: Nos. 26745, ~, and 26746, (sex ~), Dungarpur, 

October 26 and 28, 1941, respectively. 

l~ • 
l (1I8X t) • 

Measurements (mm.). W. TI. Tr. B. 

• • 
• • 

49 5. 18 
~1 
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Weight (gms.); No. 26745, ~, 11·8; No. 26746, (sex ~), 12·4. 

Field notes: Only a few pairs were seen. 

249 

Adam (1873) also found this species to be very rare in the Sambhar 
Lake area. 

In No. 26745 the testes were in the non-breeding condition, measuring 
approximately 2·0xl·0 mm. 

Family PYONONOTIDAE 

Molpastes eafer pallidus Baker 

(The Central Indian Red-vented Bulbul) 

Specimens collected: No. 26747, ~, Barapal, October 14; No. 26748, 
C!, Parsad, October 19; Nos. 26749, 5j?, and 26750,~, Ajmer, November 1, 
1941. 

Measurements (mm.). w. TI. Tr. 

90--97 82--90 23--24 
89 83 23 

B. 

16 
16 

Weights (gms.) : ~~: Nos. 26747, 36·2; 26748, 41·7; 26750, 33·9. 

~: No. 26749, 28·7. 

Field notes : Very common. 

The testes in No. 26748 were in the non-breeding condition and 
tneasured about 2·0 X 1·5 mm. 

Local (Bkil) name: Peetrolyo. 

Family TURD DAN 

Oenanthe pieata (Blyth) 

(The Pied Chat) 

Speeimen collected : No. 267 58, ~, on R. Berach near Chitorgarh, 
October 8, 1941. 

Measurement& (mm.): 1 ~: W. 94; Tl. 72; Tr. 22; B.17. 

Weight (gms.): 21·1~ 

Cercomela fusea (Blyth) 

(The Brown Rock-Chat) 

Specimen collected: No. 26756, 5j?, Parsad, October 20, 1941, 

Measurement& (mmJ: 1 ~: W. 85; Tl. 68; Tr. 22; B. 17. 



250 Records oj the indian M 'U8~'Um. 

Weight: 12.;7 (gms.). 
Field note: Only a pair seen on river. 

Saxicola fulicata cambaiensis (Latham) 

{The Brown-backed Indian Robin) 

[VOL. 4~iV, 

Specimens collected: Nos. 26751 and 26752, c! (c!), Chitorgarh, Ooto .. 
ber 9; No. 26753, ~, around Udaisagar Lake, October 11 ; Nos. 26764, 
(&'), and 26755, (~), Parsad, October 17 and 20, 1941, respectively. 

Measurements (mm.). W. TI. Tr. B. 

72--76 65--69 25--27 15--16 
70--71 63--69 26 14--16 

Weights (gms.): c!c!: Nos. 26751 and 26754, 20·0 and 17'0 
respectively; ~~: Nos. 26753 and 26755, 18·6 and 19·0 respectively" 

Local (Bhil) name.' Dachko. 
Field notes.: They were common all over. 
In No. 2671)3 the ovary was in the non-breeding condition, measuring 

approximately 3·0 X 2·5 mm. 

Copsychus saularis saularis (Linne) 

(The Indian Magpie-Robin) 

Specimen collected: No. 26757, C!, Parsad, October 19, 1941. 

Measurements (mm.).· 1 c! W. 99; Tl. 90; 'I'r. -J7; B. 21. 
T{ eight: 31·2 (gms.). 
Local (Bhil) name.' Kabro. 
Field note: A few seen. 

Family MUSOIOAPIDAE 

Tcbitrea paradisi paradisi (Linne) 

(The Indian Par~dise~lycatQher) 

Specimen collected: No. 26762, cr, (in black ~nd white plumage), 
Barapal, October 14, 1941. 

Measurements (rom.).' 1 c!: W. 96; Tl. 134; Tr. 19; B. 26. 
Weight.' 19·5 (gms.). 

Field notes .' Only one seen. 

The testes were- in the non-breeding oondition and measured - about 
2·Oxl·5 mID. 
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Leucocirca aureola aureola (Lesson) 

(The White-browed Fantail Flycatcher) 
Specimens collectea: No. 26759, ~, Barapal, October 15; No. 26761 

(sex ~), Dungarpur, October 26; No. 26760, ~, Ajmer (in scrub jungle 
close to the town), November 1, 1941. 

l~ 
I ~ 

Measurements. (mm.) w. TI. Tr. B. 

1 (sex 1) • 

84 
88 
86 

90 
95 
94 

18 
18 
18 

16 
14 
15 

Weights (grus.): d': No. 26759, 12'0; ~: No. 26760, 10·0; (sex 1) 
No. 26761, 11·5. 

Field notes: At Barapal it was not found to be common, while in the 
scrub jungles near Ajmer it was common in certain patches. Hume 
(1878) found it to be rare in the Jodhpur State. 

In No. 26759 the testes were in the non-breeding condition 
measuring about 2·5 X 1·5 mm. 

Family LANIIDAE 

Lanius excubitor lahtora (Sykes) 

(The Indian Grey Shrike) 

Specimen collected: No. 26763, ~, Chitorgarh, October 7, 1941. 
Measurements (mm.): 1 ~: W 105; Tl. 117; Tr. 31 ; B. 23. 

Weight: 62·0 (gms.). 

Field note: Two or three seen. 

Lanius excubitor pallidirostris Cassin 

(The Allied Grey Shrike) 

.Specimen collected: No. 26764, ~, Ajmer (in the scrub jungle close to 
the town), October 31, 1941. 

Measurements (mm.): 1 ~: W 108; Tl. 109; Tr. 31 ; B. 33. 

Weight: 60·0 (gms.). 
Field note: One seen in the scrub jungle. 

Remarks: This is a palaearctic race breeding in Baluchistan, but 
rarely recorded from the rest of India-once in the Punjab (Baker, 1924, 
p. 288) and twice in Sind (Ticehurst, 1922, p. 606). There is also in the 
Zoological Survey of India collections one specimen from Shahasan, 
Sind (No. 25701, ~, Manchar Survey Party, November. 1927) belonging 
to this race. 'rhe present one is, I believe, the first record from Raj
putana. 
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Lanius viUatus Valenciennes 

(The Bay-backed Shrike) 

Specimens collected: Nos. 26766 and 26768, ~~; 26767, (sex t), 
Dnngarpur, October 26, 1941. 

Measurements (mm.). 

J~c1 • 
1 (8ex f) • 

• 
• 

w. TI. Tr. 

84--85 87--88 23--25 
84 92 23 

B. 

14 
15 

Weights (gms.): ~~: Nos. 26766, 21·9, and 26768, 21·9; (sex t) : 
No. 26767, 21·7. 

Field notes: Fairly ,common. 
In Nos. 26766 and 26768 the testes were in the non-breeding condi

tion and measured 2·0-2-5 X 1·0-2·0 mm. 

LaDius schach erytbronotus (Vigors) 

(The Ruf9us-backed Shrike) 
Specimens collected : Nos. 26765, r3, and 26769, ~ (juv.), Barapal, 

Ootober 14, 1941. 

Measurements (mm.): 1 ad. ~: w. 88; Tl. 105 ; Tr. 27; B. 19. 

Local (Bhil) name: Monalyo. 
Field note: Not unoommon. 

Systematic note: The adult ~ specimen shows a faint rufous tinge hi" 
patches on the upper back, and in this character it resembles the allied 
southern subspecies caniceps. 

Family PERIOROOOTIDAE 

Pericrocotus peregrinus pallidus Baker 

(The Sind Small Minivet) 

~pecimens collected: No. 26770, ~, Parsad, October 19; No. 26171, 
J, Ajmer, October 31, 1941. 

Measurements (mm.): 2 ~~: W. 68-70; Tl. 72-73; fr. 15; B. 
11-12. 

Weights (gms.) : ~~: Nos. 26770, 8·5; 26771, 8·3. 
Field notes: Only a few seen. 

In both the specimens the testes were in the non-breeding condition; 
measuring approximately 0·75-1-0XO·75-1·0 mm. 

Systematic note: The specim~ns are somewhat intermediate between 
the subspecies peregrinus and pallidus, but closer to the latter. On 
the abdomen there is a very faint tinge of yellow; in this character 
they approach peregrinus. The lateral tail-feathers are tipped neither 
with scarlet-cream nor brick-pink, but with orange. 
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Family DIORURIDAE 

Dicrurus macro cercus macrocercus Vieillot 

(The Black Drongo) 
Specimens collected: No. 26779, ~, Barapal, October 14; No. 26778 

(sex 1) (juv.), Parsad, October 17, 1941. 
~1:{easurements (mm.): 1 ad. ~: W. 133; Tl. 124; Tr. 20; B. 21. 
Local (Bhil) name: Kalyo. 
Field note: Not uncommon. 

Family STURNIDAE 

Temenuchus pagodarum (Gmelin) 

(The Black-headed Myna) 
Specimens collected: Nos. 26772 and 26773, ~~, Dungarpur, October 

25 and 26, 1941, respectively. 
Measurements (mm.): 2 ~~: W 99-107 ; Tl. 70-72; Tr. 26-28 ; 

B. 18-19. 
Weights: No. 26773,~, 44·4 gms. 
Field notes: Common in the jungle close to Dungarpur. 
In No. 26772 the testes were in the non-breeding condition and 

measured about 1·5 X 1·0 mm. 

Acridotheres tristis tristis (Linne) 

(The Common Myna) 
Specimeni collected: No. 26776, (sex 1), Chitorgarh, October 8; 

Nos. 2677 4, ~, and 26775, ~, Dungarpur, October 26, 1941. All are 
'juveniles. 

Local (Bhil) name: Kabar. 
Remarks: Nos. 26774, ~, and 26775, ~, appear to be in moulting 

condition, the nape showing some small newly emerged feathers, and the 
crown with almost fully developed ones, with naked spaces here and 
there. No. 26776 (sex 1) appears to have completed moulting, the 
feathers being fresh. 

Acridotheres ginginianus (Latham) 

(The Bank Myna) 
Specimen collected: No. 26777, ~, Udaipur, October 11, 194~. 
Measurements (mm.) " 1 ~: W 114; Tl. 76; Tr. 35; B.22. 
Local (Bhil) name: Gurka! (1) 
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Field note: The ovary wa·s in the non-breeding condition, measuring 
approximately 4·0 X 4·0 mm. . 

Remarks: From plumage this speoimen appears to have just oom
pleted moulting, the nape and posterior cr9wn showing some newly 
developed feathers. 

Family PLOOEIDAE 

UroloDcha malabarica (Linne) 

(The White-throated Munia) 

Specimens collecte4: No. 26780, ~, Chitorgarh, October 7; Nos. 26781 
~, 26782, (sex 1), and 26783, (J, Ajmer, November 1, 1941. 

1~ 
2 ~~ 
1 (sex 1) 

Measurements (mm.). 

• 

w. 

57 
52-55 

55 

TI. 

51 
49-50 

52 

Tr. 

14 
13-14 

13 

B. 

10 
10 
10 

Weights (gms.): (J: No. 26783, 11·3; ~~: Nos. 26780, 12·5, and 
26781, 11·4; (sex 1) : No. 26782, 10·6. 

Field notes: Common all over. 

In No. 26783 the testes were in the breeding condition, and measured 
5·0X3·0 mm. 

Family FRINGILLIDAE 

Passer domesticus indicus Jardine & Selby 

(The Indian House-Sparrow) 

Specimens collected: Nos. 26784, ~, 26785 and 26786, ~~, Barapal, 
Ootober 13, 1941. 

Measurements (mm.). w. 

76 
69-70 

TI. 

58 
53 

Tr. B. 

19 12 
17--18 10--11 

Weights (gms.): (J: No. 26784, 21·7; ~~: Nos. 26785, 20·5; 26786; 
21·3. 

Local (Bhil) name: Oharkalpe (for c!~ only). 
Field notes: Fairly commo~ near, habitation. 

The gonads were in the non-breeding condition. The testes in 
No. 26784 measured 1·0xO·75 mIn., and the ovary in No. 26785, a·OX 
3·0 mm. 

Remarks: In the Jodhpur State Whistler (1938) found P. d. parkini, 
and not P. a. indicus. 
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FamiJy HIRUNDINIIDAE 

Hirundo daurica erythropygia Sykes 

(Sykes's Striated Swallow) 
Spe~imen collected: No. 267-87, ~, Dungarpur, October 28, 1941. 
Measurements (mm.): 1 ~: W 106; Tl. 1 ; Tr. 14; B. 7·5. 
Weight: 17·5 gms. 
Fiekl note: Very common, especially in the vicinity of water., 

Hirundo daurica temmincki (Hume) 

(The European Striated Swallow) 
SpeCi'lrben collected: No.: 26788, ~, Chitorgarh, October 8, 1941. 
Measurements (mm.): 1 ~: W 118; Tl. 116; Tr. 13 ; B. 10. 

Weight: 17·8 gms. 
Local (Bhil) name: Ohami chodalyo. 

255 

Field note: The specimen. was shot from a flock of 100 or more 
which might possibly have been a mixed one of H. d. erythropygia and 
H. d. temmincki. They were _seen either soaring high up or sitting in 
Hocks on telegraph wires, etc. 

Remarks : This palaearctic race occurs as a rare straggler ~n N. W. 
India, Gilgit, Kashmir and Nepal" and has once been recorded from 
Sind. The present one is probably the first record from Rajputana. 

Family MOTACILLIDAE 

Motacilla alba dukhuaeDsis Sykes 

,(The Indian White Wagtail) 
Specimen collected: No. 26789, ~, on R. Berach near Chitongarh. 

October 8, 1941. 
Measurements (mm.): 1 ~: W. 92 i Tl. 91; Tr. 23; B. 17. 
Weight: 20·4 gros. 
Local (Bhil) name: Nachangol. 
Field notes: Not common. 
The ovary was in the non-breeding condition, measurIng about 

2·0X2·O mm. 

Motacilla maderaspatensis Gmelin 

(The Large Pied Wagtail) 
Specimen collected: No. 26790, ~, on R. Berach near Chitorgarh, 

October 8, 1941. 
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Measurements (rom.): 1 (J: W. 95; Tl. 98; Tr. 26; B.20. 

Weight: 29·5 gms. 
Local (Bhil) name: Nachangol. 
Field note: A few seen on river. 

Anthus ~rivialis trivialis (Linne) 

(The Tree-Pipit) 

Specimen collected: No. 26791, (J, Chitorgarh, October '8, 1941. 

Measurements (mm.): 1 (J: W. 86; Tl. 66; Tr. 21; B. 14·5. 

Weight: 20·9 gms. 
Field note: The testes were in the non-breeding condition and 

measured approximately 0·75 X 0·50 mm. 

Family ALAuDmAE 

Mirafra erythroptera eryt:hroptera Blyth 

(The Red-winged Bush-Lark) 

Specimen collected: No. 26792, (J, Chitorgarh, October 7, 1941. 

Measurements (mm.): 1 cS: W. 78; Tl. 53; Tr. 22; B. 12. 

Weight: 21·1 gms. 
Field notes : A few seen. 

'the testes appeardd to be in the breeding condition, measuring about; 
6·Ox3·5 mm. 

Family ZOSTEBO PIDAE 

Zosterops palpebrosa occidentis Ticehurst 

(The ~orth-Western White-Eye) 

Specimen collected: No. 26793, ~, Dungarpur, October 27, 1941. 

Measurements (mm.): 1 ~: W. 55; TI. 37; Tr. 15; B. 12. 
Weight: 7·8 ,gros. 

Order CUCULIFORMES 

Family-Cuo~AE 

Cuculus canorus (subspecies ~) 

Specimen collected: No. 26794, ~ (subadult), Parsad, October 21, 
1941. 

Measurements (mm.): 1 subad. ~: W. 207; Tl. 172; Tr. 23; B.28. 
Weight: 104·0 gmB. 

Field notes: Only one seen. 
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Clamator jacobinus jacobinus (Boddaert) 

(The Pied Crested Cuckoo) 

Specimen collected: No. 26795, ~, Parsad, October 22, 1941. 

Measurements (mm.): 1 ~: W. 148; Tl. (165); Tr. 27; B. 14. 

(Tip 0 f tail abraded) 
Weight: 70-9 gms. 

Field notes : A few seen. 

The ovary was quite large, measurIng about 9'0 X 10·0 rom, and 
suggesting nearness to breeding. 

Order CORACIIFORMES 

Family CORACI~DAE 

Coracias benghalensis benghalensis (Linne) 

(The Indian Roller) 

Specimens collected: No. 26797, (1, Barapal, October 13; No. 26796, 
~, Parsad, October 22, 1941. 

Measurements (mm.): 2~d': W. 178-195; Tl. 124-142; Tr. 26-28; 
B.42-48. 

Weights (gms.) : d'd' : Nos. 26796, 152'5; 26797, 130·0. 

Field notes: The testes were in the non-breeding condition, measuring 
approximately 2·0-2·5 X 2·0 mm. 

Family MEROPIDAE. 

Merops orientalis orientalis Latham 

(The Common Indian Bee-eater) 

Specimens collected: Nos. 26798, d', and 26799, (sex ~), Barapal, 
October 13; No. 26800, ~, Parsad, October 20, 1941. 

Measurements (mm.). W. TI. Tr. B. 

I~~ • • • 90-92 115-118 9·5-11 30 
1 (sex ') • • 91 118 10 29 

Weights (gms.) : ~: No. 26800, 14·6; (sex ~) : No. 26799, 15·5. 

Field notes: Common. 

The testes were in the non-breeding condition, and measured about 
1-5·2-5 X 1·25-1-5 mm. 
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Family ALCEDINIDAE 

Alcedo atthis bengalensis Gmelin 

(The Common Indian Kingfisher) 

Specimen collected: No. 26801, ~, on R. Barach near Chitorgarh, 
October 8, 1941. 

l~easurernents (mm..)": 1 ~: W. 68; Tl. -34; Tr. 7; B. 44. 

Weight. 25·0 gms. 
Local (Bhil) name: Karkilo. 
Remarks: Whistler (1938) did not "find this subspecies in the Jodh· 

pur State; he found pallasii instead. But bengalensis was recorded by 
Adam (1873) in the Sambhar Lake area, and by Butler (1875) in Mount 
Aboo region. 

Halcyon smyrnesis fusca (Boddaret) 

(The Indian White-breasted Kingfisher) 

Specimens oollected : No. 26804, C!, Barapal, October 14; Nos. 26802~ 
~, and 26803,~, Parsad, October 20 and 21, 1941, respectively. 

Measurements (mm.). W. TI. 

121--125 84--85 
123 87 

Tr. 

16 
16 

B. 

62--63 
67 

Weights (gros.) : ~~ : Nos. 26803, 81·7; 26804, 74·5; ~ : No. 26802, 
86·5. 

"Local (Bhil) name: Karkilo. 
Field notes : A few seen. 
The gonads were in the non-breeding condition. In No. 26803, the 

testes measured about 2·Ox1·0 mm.; and in No. 26802, the ovary 
was about 5·0 X 6·0 mm. 

Family UPUPIDAE 

Upupa epops epops (Linne) 

(The European Hoopoe) 

Specimens collected : Nos. 26805, ~, and 26806, ~, Parsad, October 
22, 1941. 

16' 
1 ~ 

M:easurements (mm.). 

Weight: No. 26805,~, 66·7 gms. 

144 
136 

T1. 

105 
100 

Tr. 

23 
22 

B. 

58 
51 
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Field notes: The gonads were in the non-breeding condition; in 
No. 26805, the testes measured about 3·0 X 2·5 mm., and in No. 26806, 
the ovary was about 6·Ox5·0 mm. 

Remarks : The birds were evidently immigrants. 

Upupa epops. orientalis Baker 

. (The Indian Hoopoe) 
Specimens collected: Nos. 26807 and 26808, ~~: 26809, ~, Parsad, 

October 22, 1941. 

Measurements (mm.). W. Tl. Tr. B. 

134--135 96--98 21--22 55--61 
130 100 20 51 

Weights (gros.): cJcJ: Nos. 26807, 54·5; 26808, 53·0; ~: No. 2680H 
41·7. ' 

Field notes : Not uncommon. 
The gonads were in the non-breeding condition; the testes were 

approximately 3·0-3·25 X 2·0-3·0 mm., and the ovary 5·0 X 4·0 mm. 

Order STRIGIFORMES 

Family ASIONIDAE 

39. Athene brama brama (Temminck and Laugier) 

(The Spotted Owlet) 
1927. Atkene b'rama brama (Temm. &- Laug.), Baker, Faul1,. Brit. India, B-ird8 

(2nd. ed.) IV, p. 439. 
1927. Atkene brama indica (Frankl.), Ba.ker, Ibid., p. 440. 

Specimens collected: Nos. 26810, (sex 1), and 26811, ~, Parsad, 
October 19 and _22, 1941, respectively. 

Measurements (mm.). w. T1. Tr. B. 

l~ 
1 (sex ?) 

151 
149 

78 
75 

28 
27 

20 
19 

Weights (gms.) : ~: No. 26811, 114·0; (sex 1): No. 26810, 105·0. 

Field notes : Not common. 
In No. 26811, the testes were in the non-breeding cond'ition, measur

ing about 3·0 X 2·0 mm. 
Systematic note: Baker (1927, pp. 439-440) recognises two sub

species of Athene brama in India, viz., brama (South Indian) and indica 
(North Indian). From the descriptions of these two subspecies as 
given by Baker, it was difficult to place the Rajputana specimens sub
specifically. He differentiates them on the degree of coloration of the 
upper side and spotting on the under side, together with very slight 
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differences in their sizes. He restricts brama to the south of lat. 14°N. 
Whistler and Kinnear (1935, p. 237) maintain this division into two 
subspecies and give measurements of several specimens to show the 
differences, but these measurements largely overlap. Moreover, they 
recognize lat. 20oN. as the dividing line. Peters (1940, p. 150) also up
bolds this division. 

I have examined all the specimens (36 in all) of Atkene brama in the 
Zoological Survey of India collections from all over India. l find that 
in coloration the northern birds are generally slightly paler than the 
southern ones, but with all degrees of intergradations between them. 
In sizes, the southern birds tend to be slightly smaller but with much 
overlapping. The same conclusion was also arrived at by Whistler and 
Kinnear (loc. cit.) in spite of their recognition of the two subspecies as 
valid. They concluded: "There is, of course, complete intergradation 
between the two forms, both in colour and size, and there is, a further 
complication that individual birds may vary considerably in colour. A 
Punjab bird . , for instance, is as dark as any specimen 
from Travancore." And conversely, I may add, in the Zoological 
Survey of India collections there is a specimen from Shevroy hills (Madras 
Presidency) whioh is so pale that it could not be differentiated when 
placed with the Debra Dun (United Provinces) birds. The intergrada
tion of the sizes will be clear from the following table (Table 1). 

TABLE 1. 

Measurements of tke specimens of Athene brama in the Zoological 
Survey of India collections. Arranged from nortk to south. 

No. MEASUREMENTS (mm.). 
of 

Localities. speci- Sex. 
mens. w. TI. Tr. B. 

Punjab (Simla) Lat. ca. 81 oN. 1 ? 155 80 29 20 
\ 

U nlted Provinces (Debra Dun 1 i! 153 79 29 20 and Agra Dt. Lat. ca. 
~ 

\ 27°-SooN. 1 162 80 80 20 

2 !? 155-157 80-85 29-80 21-21'0 

Baluchistan. Lat. ea. 28°N. 1 ~ 150 77 29 19% 

Bengal (SUJguri, Calcutta and 2 c1c1 167-170 8'-90 32 21-22 Its suburbs, Canning). Lat. ca. 
22°-26°N. 7 ?? 167-170 80-86 28-32 21-23 

A".lG~·6 82 30 22 

ASsam (Gauhatl and Cachar). 
Lat. ea. 25°-26°N. 

1 ~ 158 8S 20 22 

2 ?? 168-171 81-90 20-32 21-22 

RaJputana (Parsad)' Lat. ea. 1 i! 151 78 28 20 24°B. 

1 Y 140 76 17 19 
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TABLE l-cont.l. 

No. 
t 

MEASUREMENTS (mm.). 
of 

Localities. speci- Sex. ( 

mens. ,V .... Tl. Tr • B. 

Bihar (Hanbhum and Ranchi 3 ~~ 151-162 78-82 30-32 20-21 
Dts.). Lnt. ca. 23°N. 

~ 1 150 78 28 21 

4 ?? 165-163 80-89 30-32 20-22 

Av.169 8~ 31 21 

~ntral Provinces (Plpariya). 1 c1 150 79 32 21 
Lat. ca. 23°N. 

{ Ahmedabad. 1 ? 151 76 30 20 
Lat. ca. 
23°N. 

Bombay Presy. 
Batnaglri Dt. 2 ~~ 147-156 74-77 30 21-22 

Lat. rae 
17°N. 

_., 
South India (Bangalore, Manga- 2 ~~ 148-154 73-74 I 27 18'5 ... 19 

lore, Shevroy hllls and Trivan-
drum). Lat. ~a. 8°-13°N. 2 1? 155-157 70· .. .,5 28 18-21 

It would appear from the table that there is a very .~mall and hardly 
:significant reduction in size from north to south, and it is impossible to 
fix a dividing line between northern and southern birds. 

The above facts would lead to infer that only one subspecies (viz., 
Mama) of Atkene brama should be recognized in India. 

Order FALCONIFORMES 

Family F ALCONIDAE 

Astor badius duslumieri (Temminck and Laugier) 

(The IndiaN. Shikra) 
8pecimett collected: No. 26.812, 3, Barapal, October 14, 1941. 

Measurements (mm.) : 1 d': W. 194; TI. 151; Tr. 50; B. 20. 
Weight: 140·0 gms. 
Local (Bhil) name: Richhadnyo. 

Order COLUMBIFORMES 

Family COLUMBIDAE 

Columba livia intermedia Strickland 

(The Indian Blue Rock-Pigeon) 

Sl'tAimen collected: No. 26813, (!, Parsad, ()ctober 17, 1941. 

Mea&Urements (mm.) : 1 c!: W. 232; Tl. 124; Tr. 30; B. 22. 
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Streptopelia chinensis suratensis (Gmelin) 
(The Indian Spotted Dove) 

Specimen collected: No. 26814, C:!, Parsad, October 21, 1941. 
Measurements (mm.): 1 &': W. 140; Tl. 141; Tr. 23; B.20. 
Weight: 103·5 gms. 
Field notes : Common only in certain localities. 
The testes were in breeding condition, and measured approximately 

S·Ox6·0 mm.. 

Streptopelia senegalensis cambayensis (Gmelin) 

(The Little Brown Dove) 

Specimen collected : No. 26815, C:!, Barapal, October 13, 1941. 
Measurements (mm.): 1 c:!: W. 126; Tl. 120; Tr. 19; B. 18. 
Weight : 72·7 gms. 
Local (Bhil) name: H6lu. 
Field note: The testes were in the non-breeding condition, measuring 

about 2·5 X 1·75 mm. 

Streptopelia decaocto decaocto (Frivaldszky) 

(The Indian Ring Dov~.> 
Specimens collected: No. 26817, &" Chitorgarh, October 8; No. 26818, 

~, around Udaisagar Lake, October 12; No. 26816, d', Barapal, October 
13, 1941. 

Measurements (mm.): 3~~ : W. 161-170; Tl. 130-142; Tr. 22-23 j 
B.20. 

Weights (gms.): &'&': Nos. 26816,132·2; 26817,147·0; 26818,139·7. 
Local (Bhil) name : H6lu or Aly6. 
Field notes : Common. 
In Nos. 26816 and 26817 the "testes were in the non-breeding condi

tion, measuring approximately 2·0-3·0 X 1·5-2·0 mm. 
Remarks: As already reported by Roonwal (1943), in .No. 26817, c1, 

the bare orbital skin is pale grey with a distinct bright lemon yellow in 
patches; and the edges of the eyelids are yellowish white. 

Family PTEROCLIDIDAE 

Pterocles indicus (Gmelin) 

(The Painted Sand-Grouse) 

Specimens collected2 : Nos. 26572 and 2657 4, ~~, 26573, ~,Parsad, 
October 23, 1941. 

l\ieasurements (mm.). w. TI. Tr. 

178--180 77--85 26--27 
170 85 28 

B. 

19 
? 

-----_ ....... -------------------
I These specimens have been studied by Roonwal (1947) in connection with his 

Oatalogue of Pterocletes. 
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Field notes. Common among grass on hill-sides, usually in pairs. 
Shot at a pool where they come in large numbers every evening to drink. 

In Nos. 26572 and 26574 the testes were in the non-breeding condi-
tion, and measured about 2·0 X 1·5 mm. . 

Order GALLIFORMES 

Family PHASIANIDAE 

Perdicula asiatica asiatica (Latham) 

(The Jungle Bush-Quail). 
Specimen collected: No. 26819, ~, Barapal, October 15, 1941. 
Measurements (mm.) : 1 ~: W. 81 ; Tl. 40; Tr. 25; B. 13. 
Weight : 40·8 gms. 
Local (Bhil) name : Labdee. 
Field note : Fairly common. 

Francolinus pondicerianus interpositus Hartert 

(The Northern Grey Partridge) 
Specimens collected: Nos. 26820, ~ (juv.), and 26821, ~, Barapal, 

October 14 and 15 respectively; No. 26822, ~, Parsad, October 22, 
1941. 

Measurements (mm.) : 2 ad. ~~: W 137; Tl. 84-87; Trt 36-37 ; 
B.21-22. 

Local (Bhil) name: Titar. 
Field notes: Very common at Parsad, but not so at Barapal. 
The ovaries were of very large size, measuring in No. 26821, 9·0x 

7·0 mm., and in No. 26822, 12·0x8·0 mm., both with several conspicuous 
ova (some measuring about 2·5 mm. in diameter), suggesting proximity 
to breeding. 

Order CHARADRIIFORMES 

Family CHARADRIIDAE 

Lobivanellus indicus indicus (Boddaert) 

(The Indian Red-wattled Lapwing) 
Specimen collected: No. 26823, (sex 1), on R. Berach nea.l" Chitor-

garh, October 8, 1941. 
Measurements (mm.) : 1 (sex 1): W. 220; Tl. 120; Tr. 87; B. 38. 
Weight: 197·2 gms. 
Field notes : Very common. 
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Himantopus himantopul himantopus (Linne) 

(The Black-winged Stilt) 

Specimen collected: No. 26824, cJ, Barapal, October 14, 1941. 
Measurements (mm.) : 1 cJ: W. 238; Tl. 88; Tr. 117; B. 59. 
Field notes: The testes were in the non -breeding condition and 

measured about 3·0 X 1·5 mm. 

Family SCOLOPACID~E 

Tringa ocrophul Linne 

(The Green Sandpiper) 

Specimen collected: Noo 26825, ~, Barapal, October 14, 1941. 

Measurements (mm.): 1 6: W. 142; Tl. 65; Tr. 34; B. 38. 
Field notes : Common. 

The -testes were in the non-breeding condition, measuring approxi
mately 2·0 X 1·5 mm. 

Order CICONIIFORMES 

Family PLEGADIDAE 

Pleladis falcinellul falcinellUI (Linne) 

(The Glossy Ibis) 

Specimens collected: NOB. 26827, 26828, 26829, cJ&" Barapal, October 
12, 13 and 14, 1941 respectively. 

Measurements (mm.): 3 6c1: W 270-287 ; Tl. 110-113; 
Tr. 89-107; B. 112-145. 

Local (Bhil) name: Koylee. 
Field notes : Not very common. 

The testes were in the non-breeding condition, and measured approxi
mately 7·0-S'0 X 4,0-50 0 mm. 

Order PODICIPIFORMES 

Family PODIQJi:.PIDAE 

Podicepa ruficolli, eapeDsis Salvadori 

(The Indian Little Grebe) 

Specimens collected ,0 NOR. 26830, 6, and ~6831. ~ (juv.), Barapal, 
October 14, 1941. 

Measurements (nun.) ,e 1 ad, &': W. 101 ; Tr. 87; B. 21. 
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Field notes " Common. 

In No. 26830, the testes were in the non-hreeding condition, meaiuring 
about 3,5 X 2·0 mm. 
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In Marc'h 1946, a, party of the Zoological Survey of India, headed 
by me was deputed to the Patna State, in Orissa to conduct a fish and 
fisheries survey of the Sta.te. The work was undertaken specially at 
the instance of Rai Bahadur Dr. S. L. Rora, Director of Fisheries, Bengal, 
who had been requested by the state ,authorities to advise them on the 
development of the State Fisheries. As the fauna of this state and the 
country in its immediate vicinity has not yet received any attention, 
at the hands of the Systematists, this opportunity was availed of to 
collect and study as many other types of animals also, as could 
possibly be done. 

The Patna State is situated between 20° 9' 'and 22° 4' N. and 82° 41' 
and 83° 40' 'E. and lies in the valley of the Mahanadi. It consists Inostly 
of an undulating plain broken up by numerous small ranges and isolated 

[ 267 ] 2 0 
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peaks. The average yearly rainfall is between 50 to 60 inches. For 
details of the physical features, etc., of the state a reference may be made 
to the following publications :-

Bengal Gazetteers, Feudatory States or Orissa, XIX, pp. 281-303 (Caloutta.: 1910). 
The Imperial Gazetteer of India, XX, pp. 70-73 (New Edition: 1908). 

WATER RESOURCES OF THE STATE. 

The water area of the State is about 18,000 acres and there are 
about 8,000 tanks, Kathas and Mundas. 

The principal river qf the state is the Tel river, a tributary of the 
Mahanadi. Almost the entire state is drained by the tributaries of the 
Tel, principals of which are the A~g river, Suktel, Lant, Sungad, Rahul, 
Khadang and Under. The Suktel and Barabait rivers traverse the 
centre of the State. Subarnrekha, Mayabati, Singodi, Solen, Chllari, 
Tong, Nimuruti and Luchimi are the other important smaller rivers ~f 
the state. Besides these rivers, there are some big streams or Nallas, 
known as J ores, in the state. 

From the point of pisciculture, the state is particularly lucky in 
having many tanks, Kathas and Mundas which may prove useful pro-· 
vided necessary repairs and improvements are carried out. Sometimes, 
many as three or four tanka oz bundks exist in a single village and most 
of the cultivation fields, specially of paddy, which is the staple crop of the 
state are also terraced. These tanks are mostly irrigational tanks but with 
few alterations could probably be used for fish culture also. A very 
typical tank, in the state (Plate I, fig. 4) is a more or less square en-
. closure with high embankments, occasionally with a light house like 
tower, or a stone or a wooden pole in its centre perhaps to indicate wa,ter 
level. In addition to irrigation, these tanks are usually used for other 
purposes also, such as bathing, washing and·taking drinking water for 
men and animals alike. Their areas vary from half an acre to ten 
or even more each. The tanks are dug deeper than Kathas and Mundas ; 
an average depth of a tank being six to twelve feet and that of a Kafka 
or Munila two to eight feet only. 

There are in the state about 19 Sars or water reservoirs, which get 
connected with the rivers in the rainy season. We visited only two of 
them. There are in addition three very large water reservoirs in the 
state, known as Sagars. Each of these covers an area of more than 100 
acres. 

There is only one hill stream, with almost a perennial supply of 
water, at Hariahanker, about .2,500 feet above sea level. 

FISH FAUNA OF THE STATE. 

A few localities, representing the different types of habitats in the 
state were selected and surveyed. The localities are shown in the 
accompanying map (Text-fig. 1) and descriptions'1of the~tanks, etc., that 
were surveyed and the names of fishes found in them are given below:-

(i) Balebkata.-The following water resources were surveyed at this 
place:- . 

Jltitri bundh.-(Plate I, fig. 1). This is a small, roadside irrigational 
~ lnk. The water area is about half an acre and i~creases in t4~' 
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rainy season to about two and a half aores. It is a shallow tank 
and the veg~tation oonsists mostly of Hydrilla, Nympkia, Oeratopkyllum 

MAP 
OF 

PATNA STATE 
~. - -Places SlUY'!Yed) 

e s 

AND! STATE 

etc. It is manured from the washings of the cattle sheds situated on ita 
south-west bank and is very much silted. 

Amba&i& baeulis (Ham.)l 
Amblypharyngodon moltJ (Ham.) 
Barbu8 (Punt;u&) &opAor~ (Ham.) 
Lepidooephalich'''118 guntea (Ham.) 
Ophic~phal'U& gaeka Ham. 
Ra8bora daniconiu3 (Ham.) 

Dhubel bundh.-This is a large perennial tank, about five feet in 
depth, with high embankments and over-shadowing trees, particularly 
on western side. It is full of vegetation, mostly Nelumbium Pistia, 
H ydtilla and other weeds. The water is greenish in colour. The tank is 
heavily silted and netting for fish is difficult. Its water is used for drink
ing and bathing. It has a large catchment area, mostly covered by paddy 
fieldd, the manure of which is probably washed off into this tanlr. It is 
also an irrigational tank and is reported to have many cat-fishes. A 
specimen of Walla gonia attu. from this tank was found to harbour an 

1 I am obliged to Dr. K. S. 'Misra, Assistant Superintenderit, Zoological Survev of 
India for the identification of the fishes of this collection. A paper, dealing with the 
systematics of these fishes, along with their loc~l names, is being published by hiD' 
~"J>aratel~ • 

202 
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immature nematode, Porrocaucum sp. in its intestine and in its liver, half 
a dozen specilnens, of the trematode fish parasite, I soparorchis hypselo ... 
bagri (Billet) which is believed to cause often serious fish mortality.1 

Ambassis ranga (Ham.) 
A mblypharyngodon 1nola (Ham.) 
Barbu8 (Puntius) sarana {Ham.} 

" "soph.ore Ham. 
Clflrias batraehus {L.} 
Chela clupeoides (BI.) 
Esomus danrieus (Ham.) 
Labeo boggut (Sykes) 

" jimbriat'Us (R1.') 
Ophicepkalu& gachua Ham. 

" punctatu8 Bl. 

" 
striatus Bl. 

Rasbora daniconius (Ha.m.) 
Wa.llagonia attu (Bl. Schn.) 

Baijal Sagar.-This has a water area of about one and a half 
aores and a catchment area of about three to four square miles. The 
tank is about two and a half to three feet deep, clean and with mostly 
reed vegetation. It drieS- up in summer. Ohela clupeoides was found 
to be the most abundant fish in this tank. 

Purni bundk.-This is a seasonal tank but has so much vegetation that 
no satisfactory netting of fish is possible. 

The fish fauna of the above two tanks was found to consist of the 
following fishes :-

A mba38ia ranua (Ham.) 
A mblypharyngodon mola (Ham.) 
Barbu8 (Puntius) sarana (Ham.) 

" " sophore Ham. 
'Chela clupeoides (Bl.) 
Esomu8 danricus (Ham.) 
"Labeo boggtd (Sykes) 

" jirnbriatu8 (BI.) 
LepiiloceplwJiehthys guntea (Ham.) 
Ophicephalu8 gachua Ham. 

" punctatu8 BI. 
" 8triatu8 Bl. 

Ra4bora daniconiu& (Ham.) 

The ~4.ng River.-The river Ang is a tributary of the Mahanadi. 
Vegetation in this river at this place is not very thick and consists of 
ordinary water weeds, reeds, etc. The nature of the bottom is sandy, 
there is clay on one bank and the bottom near about muddy; current is 
slow ahd water clear; and not deep. The river, just behind the state 
Inspection Bangalow, was surveyed twice up to the road bridge and the 
Sar. 

Barbu3 (Puntius) ticlo (Ham.) 
" (Tor) khudreel ? Sykes. 

Barilius bendelisis (Ha.m.) 
" tJagra (Ham.) 

Braehyilanio rerio (Ham.) 
Lo,beo bO{/gut (Sykes). 
Ra3borG ooniconiu8 (Ham.) 

1 Chauhan, B. S. Ree. Ind. Mus. XLV, pp. 133 and 136 (1947). 
I The specimens are too young to be det.ermined with &1'11 certaintl' 
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Okandi Sar.-This is a long and deep Sar, a blind arm of the river 
Ang, just by the side of the bridge, on its right side. The place is shady. 
The bottom of the reservoir is muddy, with' rich organic matter. The 
water is clear and has almost no current. 

Amba88i8 bacuZi8 Ham. 

" 
ranga (Ham.) 

Barbus (PUntiU8) lido Ham. 

Gadusia chapra (Ham.) 

Xenentodon cancila (Ham.) 

(ii) Agalpur.-The Ang river at Agalpur, about 11 miles from Sale
bhata, has a long and deep pool. The nature of the river bed here is 
sandy and at places rocky. One bank of the river is sandy, with shallow 
water and the other is high with deep water a~d is cut through earth. 
The water is clear, cool and the current slow, vegetation is scanty, except 
on the bank composed of clay where there are some high reeds and other 
water plants. 

It was hoped that adult specimens of Barbus (Tor) khudree,? and 
Labeo boggut, many fingerlings of which were seen in shoals at Salebhata, 
would be found at Agalpur. We however failed to get any adults of 
these two species. The following fishes were collected:-

A mbassi8 ranga (Ham.) 

Callichrons bimaculatu8 (BI.) 

Chtla boopi' Day. 

" gora (Ham.) 

Cirrhina reba (Ham.) 

Danio clevario (Ham.) 

Gonialosa manmina (Ham.) 

Labeo flmbriatus (Bl.) 

M astacembelus pancalu8 (Ha.m.) 

Mystu, bleekeri (Day) 

" seenghala (Sykes) 
OpkicephaZu8 gackua, Ham. 

Ra8bora daniconius (Ham.) 

Roktee vigotsii Sykes. 

(iii) Balangir.-This town is the capital of the State. The following 
tanks were visited here. 

The Rajendra Agricultural Farm tanks.-This state agricultural farm 
has a chain of about five extensive -tanks, almost in a continuous line, 
with a catchment area extending over miles, extending right from down 
the neighbouring hills: The tanks are surrounded by pa,ddy fie]d~ 
and have something like a natural "lock-system" arrangement of 
drainage and control of water level. Although all of these tank~ 3r6 

not perennial, probably with a comparatively small investment, they 
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could be used for fish culture, and specially for rearing and stocking.
Amblypharyngodon mola (Ham.) 
BarbUl (Punti'U8) amphtbi'IU (0. V.) 

" " 'Gra'lUl· (Ham). 
II tt 'ophor. Ham. 

Ohtla d'U'peoidu (BI.) 
Labeo boggul (Sykes) 
Ra8bora daniccmiw (Ham.) 

Naya bundh.-This is comparatively a newly constructed small tank, 
about 10-12 feet deep, with high embankments and is used both for 
bathing and washing. The bottom consists of gravel and rocks a~d 
there is almost no vegetation. Size of the fishes is also comparatively 
small, due to lack of sufficient food as pointed out for such J tanks by 
Rora (1943).1 It is reported that a mortality of fishes in this tank often 
occurs on a large scale in the hot months of May and June. The water, 
in this tank was comparatively warm also. 

Amblrphargngoooft mola (Ham.) 
Barbus (Pumi1l8) lophora Ham. 

I' " lieU» Ham. 
Ohw bacaila (Ham.) 
Elomus clanric1U (Ham.) 
Glo"ogobiua giuru (Ham.) 
Mrulacemllclw pancal'UI (Ham.) 

Jubilee tan.k.-This tank is about six ·feet deep. It has trees on its 
western side and has little aquatic vegetation. 

',Amblypha'l"9odcm moles (Ham.) 
Barbus (Puntius) ,ophort, Ham. 
OAclG b~ila (Ha.m.) 

" dupeiode. (BI.) 
L.pidouphalichlhy. gUftUa (Ham.) 
M'aBlacembelU6 pancal", (Ham.) 
OphicephalU8 puncta'", Bl. 
Rculxwa aaniconius (Ham.) 

Gait sarobar.-The following fishes were obtained to u.s from this 
tank. 

, AmbZrpharyngodon mola (Ham.) 
OAt.la clupeioclu (BI.) 
M aBlact,mbilu& pancalus (Ham.) 
OphiuphalUl puncta'''" Bl. 
.R~bora aaniconius (Ham.) 

Maharani sagar.-A collection consisting of the following fishes was 
made for us from this tanle 

,Amb(J88~ nama (Ha.m.) 
BGrinu (Puntiw) 'OfJhore Ham. 

H 'J ticto Ham 
Lep.docepMlichthY8 guntea (Ha.m. ) 
M tutac.embu1t8 armatw (Lao.) 
Naoow nandu, (Ham.) 

Talpali Katha.-This reservoir is located near the Jubilee tank. It 
dries up completely in summer. 

lHora, S. L. Tank fOl Fiah·Cultture. Indian Farming IV (8), p. 389 (194:3). 
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Other fishes found in different tanks at Balangir are.
Labto boggut (Sykes) 

It .fimlwialul (BI.) 
NotopirtU AOto:ptenu (Pallas) 
Rohtu vigor .. , Sykeaa 
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(iv) Ohandanbhati.-This place is situated on the banks of the river 
Suktel. The river and its Sar and some tanks were surveyed here. 

The Suktel river.-This river here is deep and its current slow. The 
bottom is sandy and at places there is silt. The water is not very clear 
and contains much decaying organic matter. The insect fauna is rich 
and the vegetation, specially algae growth is considerable. 

Barilt"" htnddi8ia (Ham.) 
BaNl'u flag'" Ham. 
Brach'JIdanio ,er~ (Ham.) 
Labeo boggut (Syke.) 
Lepidocephal~chlhy~ gu,nt.a (Ham.) 

Dhamna Sar.-This reservoir is a blind arm of the river Suktel. It 
is deeper than the river, and the water is almost stagnent. The bottom 
ia sandy or muddy. There is thiok growth of submerged vegetation. 

Amblyphar1lngoaan mola (Ham.) 
Barbw (Punti'l~) 'icto Ham. 

" ,,8ophor. Haml 
Gadwia ~hapr(J (Ham.) 
Boh," cc,'io var. cunma Day. 

Nimuki tank.-This is a clean tank, vegetation IS not considerable 
and the bottom is made of ordinary olay. 

Barbu. (Pun'iua) amphibiu8 (C. V.) 
,. "Barana (Ham.) 
" ",ophor. Ham. 
.. ,. lklo Ham. !I 

Ohila Iluj)'ioclu (Bl.) 
GIoI'ogobiUl fliuri. (Ham.) 
B",borfJ daniconi'lU (Ham.) 

(v) Patnagarh.-This place is the old capital of the State. It has a 
large number of tanks, but most of them are not in good condition. 
The place is said to be rather. malarious. The following water areas 
were surveyed here. 

Bkusagar.-This is a rather deep tank, being about 12 feet in depth, 
has an area of about four acres, and at the time of -our visit, the water 
was dirty and greenish. It is full of mosquito larvae and is used for 
bathing and washing. Glossogobius giuris was found to be breeding 
and Barbus (P.) sopkore was very abundant in this tank. 

AmbZypharyngodon mola (Ham.) 
Barb-U8 (Punts,,") .ophort Ham. 

" "tieto Ham. 
GloHogobi'UI giurH (Ham.) 
.M(Utaumbel~ pancalu (Ham.) 

.M 11''-' ap. 
No~ noIQjIlfruI (Pallaa) 
BGBborG am-m,., (Ham.j 
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Mena bundh.-This is a deep tank, about three to four acres in area. 
It has pucca ghats, clear ,:ater and profuse ve~etation. The bott?ID 
soil is alluvial. The tank IS also used for bathmg. Barbus (P.) hcto 
was most abundant here. A large number of frogs were also observed. 

Bar'buB (Puntius) ticto (Ham.) 
Gl08Sogobiu8 giuri8 (Ham.) 
OphiuphalU8 punctat'UofJ BI. 
N ~toptetU8 notopterus (Pallas) 
Rasbora daniconius (Ham.) 

Taksil bundh.-It has an area of about two acres; water is Inuddy 
and there is hardly any acquatic vegetation. 

BarbU8 (Puntius) sophore Ham. 
Ophicephalus punctatus BI. 
Rasbora daniconius (Ham.) 

Marka'i'ul bundk.-This is a small tank, with an area of about only 
half an acre, water is dirty and the tank has little vegetation. 

N otopteru8 notopterus (Pallas) 
Rasbora dall,iconius (Ham.) 

Other fishes found in tanks at Patnagarh are.
Barbus (Puntius) chola Ham. 

" "conchoniu8 Ha.m. 
Esomus danricu8 (Ham.) 
LepidocephalicMhys guntea (Ham.) 

The following fishes were noticed to be on sale, in the local market 
at this place.-

Barbus (Puntius) sopkore Ham. 
" "ticto Ham. 

Glo8s0gobius giuris (Ham.) 
M astacembelus pancalU8 (Ham.) 
Rasbora daniconius (Ham.) 

(vi) Harishanke1".-(Plate I, figs. 2 and 3). This place is at an 
altitude of about 2,500 feet above sea level and has the advantage of a 
profuse, perennial water supply from a hill stream; which ultimately 
makes up the Suktel river. The water is distinctly alkaline and' its 
temperature was found to be 18°C in the morning and 20°C in the 
afternoon in the middle of the month of March. The place i~ said, to be 
very malarious. Collections were made in the hill stream, from the top 
of the neighbouring hill up to the base, where the village N andupala is 
situated. The water is clear and current swift. The bed of the stream 
is rocky and Boil, where present, is iight and reddish in colour; vegeta
tion in the stream consists of a few reeds and shrubs here and there, and 
the banks are also occasionally shaded with shrubs, trees, etc. 

Brachydanio rerio (Ham.) 
Danio 'l'n4labaricu8 (Jerdon) 
Garra mUllya (Sykes) 
Glyptothorax lonak (Sykes) 
Lep;,~ocephalichthy8 guntea (Ham.) 
N emachilU8 day' Hora. 

The following fishes were collected fropt Makritapar which is a deep 
pool of Katangi Jore, a continuation of the above stream three miles 
away from the Harishanker Rest House. This stream is shallow, with 
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botton1 usually Inuddy or sandy. Its water is somewhat warmer and 
the current is also slower than that of the hill stream. 

Barbu:, (P11,ntiua) chola Ham. 
" ".sarana (Ham.) 
" "ticto Ham. 

BrachydaniQ rerio (Ham.) 
Oallichrons bimac'Ulatus (BI.) 
Garra rnullya (Syk~8) 
Lepidocephalichthys guntea (Ham.) 
N emacll,ilus dayi Hora. 
Ophicephal-us gachua Ham. 

(vii) Jarasingha. 
Budhai bundh.-The water of this tank is dirty and acquatic 

vegetation consists of small plants and is profuse. Its bottom is 
muddy. Rasbora daniconius was the most abundant species in this 
tank and was found to have strikingly brilliant colour band. 

Amblypharyngodon mola (Ham.) 
Barbu8 (Puntius) 8ophore Ham. 

" " ticto Ham. 
Rasbora daniconiu8 (Ham.) 

(viii) Salepali.-Collections were made at this village in the De Bar 
reservoir of the Sungad river. The w"ater in this "reservoir is deep cool 
and clear. There are almost no currents. Its bottom is made of loamy 
soil. Vegetation is high but spare. 

A mbassis bac,ulis (Ham.) 
" ranga (Ham.) 

Amblypharyngodon mala (Ham.) 
Barbus (Puntius) sophore Ham. 
Ohela dupeiode8 (BI.) 
Danio chrysops (C. V.) 
Ophicephal'U8 punctatu8 Bl. 
Rasbora daniconius (Ham.) 
Roll,tet rof.io var. cunma Day. 
X enentodon cancila (Ham.) 

Danio and Xenentodon were the most abundant fishes here. 

(ix) Belgaon.-This place is situated on the banks of the river Tel 
(Plate I, fig. 5). The water of this river, though clear, J?robably contains 
some minerals and appears to be oily. Collections were made here in 
Kudal Darh, which is said to be the deepest pool in the state, and is at 
places 15-20 feet deep. I ts water is cool and the bottom sandy; one 
bank is made up of sand and the other of poor, red soil; vegetation 
where present, is high and thick and water current is fairly swift. 

Fry and fingerlin~s, specially of Chela, w:ere found to abound here . 
.Ambasais baculis (Ham.) 

" ranga (Ham.) 
Aspidoparia morar (Ham.) 
Barbus (Puntius) amphibi'ltd (C. V.) 

" " 
chola Ham. 

" ,,8arana (Ham.) 
" "tiel!) Ham,. 

Barilitu btndelisi, (Ham.) 
" barila Ham. 
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Bradl,ydanio rtrio (Ham.) 
Oallickrons bi'flUl(;ulatUl (BI.) 
OMla bool'w Da.y • 

• , elupeiodu (Bl.) 
" gorG (Ham.) 

Owrkino reba (Ham.) 
Olupuoma garua (Ham.) 
Ertthistu hara (Ham.) 
EutropicktkY8 vacha (Ham.) 
Glos8ogobi'lU giuru (Ham.) 
Labeo ariza (Ham.) 

" boggut (Sykes) 
" calbas-u (Ham.) 
" goni'UI (Ham.) 

Ltpidocephalicktkys gunt", (Ham.) 
MlUtactmbtlu. armat'lU (Loo.) 
Mugil corBUla (Ham.) 

-MlIst'lU cavasiuo (Ham.) 
N tmachil'Ua botia Ta.r. aur,UI Day. 

" botia (Ham.) 
Ralbora daAirAmiUl (Ham.) 
RilcJ ,-;krysw, Day. 
Rohtee ootio (Ham.) 

" vigorsii Syke~. 
Xemntodon cancila (Ham.) 

[VOL. XLV, 

(x) Titilagatk.-This small, rapidly growing town with advantages 
of railway communication has a number of good tanks, like Maharaj 
Sagar, Nua bundh, Circle bundh, etc., which coul.d perhaps be usefully 
employed for fish culture. 

TriskooZ bundk.-This is a small tank, about half an acre m area 
and four feet in depth, situated in the Khazurpara village. 

Barb"" (Pun'iUl) lopkore Ham. 
R~bora dGniconius (Ham.) 

Nua bundk.-This is a biggar tank about two acres in area, but is 
full of vegetation. It has the advantage of getting washings from 
lhe neighbouring sheds. 

Barb1U (Punli'UII) '01'hore Ham. 
GIo"ogobiVl giwril (Ham.) 
Ophiuphal1U J)t'netalUI Bl. 
R",bora daniconi1l8 (Ham.) 

Circle bundh.-This is a very clean tank, almost devoid of any vegeta ... 
tion. It is deeper also, about six feet deep. 

AmblypharY'ngodon mola (Ham.) 
Barb,", (Puntiu.) oonohoniUl Ham. 

" ,,'0 phore Ham. 
GlOSBOgobi'U8 giuris (Ham.) 
OpltiUpNU'U8 punctat'U8 BL 

Deo bundk.-This appears to be a deep but dirty tank. It is full of 
vegetation, especially Nelumbium, Pistia, etc. and is said to abound in 
cat-fishes. 

Ambalsis ranga Ham. 
Barb"" (Puntius) C(mCkoniua. Ham. 

" "sopkore Ham. 
Giolsogobiw giuris (Ham.) 
M aMtaumbdu pancal'U8 (Ha.m.) 
Nand"" nand,", (Ham.) 
O,Aiuj71uJ1u JJ"~ B). 
S.-bor" ....... UI (Ham.) 
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Maltaraj Sagar.-This is one of the good tanks, with high embank
ments. Its area is about five acres and depth eight feet. the catch ... 
ment area is also large. 

Barbul (Puntius) 8ophort Ham. 
N andus nand'U8 (Ham.) 
Opkiuphalus punctatw BI. 
Ra.bora daniconiUB (Ham.) 

Rasbora daniconius was found to be the most abundant fish in this 
tank. 

The following fishes were found on sale in the local market, at this 
place. 

AfI~btJlJ8i8 ranga (Ham.) 
Barb1uJ (Puntiu8) 8opkore Ham. 
Glo8sogobiw giuriB (Ham.) 
Nand"", nandw (Ham.) 
N otopHf'1U notopterus (Ham.) 

It was learnt that the state had been purchasing fish fry from Samba1e 
pore for introducing in the tanks all over the state. The ~sh fauna, as 
recorded by us here, cannot, therefore be taken as absolutely indigenous 
to this state. As no experimental and control tanks are maintained, it 
is difficult to say, which species of fishes were introduced into these 
different tanks from outside the State. 

FISHING IMPLEMENTS USED IN THE STATE. 

The various fishing implements, nets, traps, etc. and other special 
d,evices used in the state are dealt with in brief below. It will be 
observed that they are remarkably old and primitive. 

NETS. 

The different types of nets,-met with in the state, have been divided 
here into five groups-

(a) PLUNGE NETs.-These are light, hand nets operated generally by 
a single person. 

K ural jal.-. (Plunge net; Plate I, fig. 6). This net is designed on 
the model of an umbrella with six wooden ribs loosely tied at the top 
and carrying the netting at their lower ends. There is a handle at the 
upper end to operate the net. The netting can be taken out completely 
and the frame folded like an umbrella. It is evidently, not very useful 
for catching large fishes. 

Tula jal.-(Lifting net; Plate II, figs. 1 and 2). The frame of this 
net consists of two long and thin bamboo strips crossing each other in 
the middle and at right angle, with a long bamboo handle attached at 
the point of crossing. The net is fixed to the four ends of the bamboo 
strips. ,This is a large net, a specimen that was measured being 12 feet 
10 inches long anq. 12 feet 6 inches broad. The mesh, as in most of 
the other nets used in the state, is about half an inch to one inch. The 
net is lowered in t1;te water and when some fishes, prawns,~etc.J have 
been collected into it, the man Qperating it lifts it out of the water and 
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collects his catch in a basket that he generally carries on his back. This 
net very much resembles the Ilb-jung-thauri of the Manipuris.1 Though 
this net is used during the day also, fishermen of Belgaon and perhaps of 
Titilagarh side also employ it extensively for night fishing. Forty to 
fifty of them or even more, stand in pairs, in a r<?w across the river. One 
man of each pair, operates the net and caTries on his back a basket in 
which the catch is collected, while the other has a Baingi over his 
shoulder. This is a horizontal bar of wood with a basket hanging at 
each end. In the front basket, is a half earthen pot in which some fuel 
is kept burning, while in the other basket supply of extra fuel is caried. 
Fishes are attracted by the light of the fire and are easily caught in the 
net., Wood of Sisoo (Dalbargia latifolia) or some such other wood is 
generally used as fuel, as it is said to contain oil and therefore 
considered to give a comparatively bright light and also burn for a -long
er time,· while fishing the men keep up Inoving forward slowly. 

Thapi net (Ohingri jal; Plate III, fig. 3). This is a small, rectangular 
hand net, designed on the lines of the last one but has no handle. It 
consists of two thin and elastic bamboo strips, tied down in their middle 
so as to cross each other at right angles and their four ends carry the 
netting. Our sample measured about 30 inches in length and 20 inches 
in width. The size of the mesh is about one third of an inch. This net 
is used mainly for shrimps and small prawns but is quite effective for 
fry and small fishes also. It is mostly used in small tanks, pools and 
perhaps in paddy fields as well. 

(b) FIXED NETS. 

Fui jal.-(Fixed_ or stake net; Plate III, fig. 1). This net is just 
like the Sera jal referred below or any other ordinary drag net of its type. 
I t differs from a common drag net in being smaller in size and in the 
construction of the upper border, which is formed of small, thin, and 
hollow pieces of stick, about three to four inches in length, arranged il;t 
a continuous chain. This modification makes the operation of the net, 
as an ordinary drag net, difficult, but renders it perhaps more convenient 
to handle and also effective in operation, as the sticks serve the purpose 
of a float. This net is fixed across the stream at night. The size of 
the mesh varies considerably; it is generally one to three inches. The 
net is about 20 to 60 feet long and five feet high. It is used in slow 
running waters, tanks, deep pools, etc. 

(c) DRAG NETS. 

Khadi jal.-(Plate II, fig. 4.) This net is, perhaps, just a modifica
tion of an ordinary drag net, the modifica~ions being that it is narrower, 
shorter, and is supported by thin transverse wooden sticks. It is very 
common all over the state, probably on account of its being light and 
convenient to use. Its length is usually.about 80 feet and height 2 feet. 
It is known as Khadi J al, on account of the local name of the wood, which 
is used for making its supporting ribs. It is effective for' small and 
shallow waters and can be used only up to two to three feet below the 
surface of the water .. Two men are required to operate this net and 
generally one or more persons are needed to drive the fishes towards the 
net. 

Rora, S. L. Bee. Ind. MUi. XXII, pp.115.214 (1921). 
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Sera jal.-·This is just an ordinary drag net, common almost all over 
India. It measures about 30 to 120 feet in length and five to eight feet 
in height. The size of the mesh is about one and a half inches. 

(d) CAST NETS. 

Bhaur jal.-This is a typical cast net used all over India. I t is 
circular in shape, with a pull-string in the centre and lead bead~ all along 
the margin. Its circumference is about 12 feet, radius six feet and the 
size of the mesh about a quarter of an inch. 1n the Patna State, it is 
specially employed for catching clupeiods, etc. 

( e) FRY NETS. 

The length of these nets varies from 30 to 60 feet and the height is 
about five feet. The size of the mesh is about a quar,ter of an inch. 

TRAPS. 

Fishmermen, in the State, use different types of traps also, mostly 
made of bamboo. These are generally used in comparatively still 
waters and can be roughly divided into two groups. 

(a) BASKET TRAPS. 

The traps included in this group are generally fixed. 

Ghani trap.-(Plate II; fig. 5.) This is a rectangular bamboo basket 
with a device for allowing the fish to get in and preventing it from 
escaping easily. There is a hole in one corner, near the bottom and as 
this is protected on the inside by converging strips of bamboo, fishes can 
get in easily, but cannot escape. A large door running along the whole 
height of the trap, in the middle of the front ~ide, is used for taking out 
the fish. It also serves as an additional trap-gate. Bait, generally 
consisting of some worms is hung on a string running across, inside the 
trap. These traps are sometimes used singly but often in groups in one 
line. One trap that was measured was 25 feet long, 14 feet broad and 
23 feet high. 

Dhair trap.-(Filter basket; Plate III, fig. 2.) This trap is also 
made of bamboo strips. There are three holes on one side and two on 
the other to allow the tJ.sh to get in. The holes, as in the case of Ghani 
trap are provided inside with converging bamboo strips. The outlet 
for collecting the catch is in one corner on the top. I ts length is 77 feet, 
height 25 feet and width, at the bottom 15 feet. They are used singly 
or in a row in shallow running waters. 

Thapa (Plunge ba.sket; Plate III, fig. 3). This is just a conical 
basket, open at both the ends. A person carries it in his hand and if 
he comes across a fish in the water, he plunges the basket over it, to 
trap it. If he is successful, the prey is removed out of the basket through 
the narrow outlet at the top. It is about 22 feet 5 inches high and has 
& diameter of about 29 inches. 

Khaksa, Putia and Ohingri Bendas (Plate II, fig. 6; Basket Nos. 1 
and 2. Khaksa Benda ,. 3-6 Ohingri Benda and 7-8 Putia Benda). All 
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these traps are also rectangular bamboo baskets, made on the model 
of Ghani trap (Plate II, fig. 5), the only difference being in their smaller 
size and absence of any hole near the bottom. There is similar arrange
ment for bait and the gate is also identical. It consists of small strips 
of bamboos fastened together into a mat like structure by three rows of 
strips; of which the central string is tied down to the top all:d bottom 
horizontal supports of the frame of the top in such a way that the middle 
string acts more or less like a hinge and a fish could get in only but 
cannot come out again. The distance between the inter-spaces of thG 
bamboo strips of the traps, varies 'with the size of the game which is 
sought to be trapped, Khaksa (Ophicephalus) , Putia [Barb us (Puntius) 
spp.] or Ohingri (Prawn and Shrimps). Average size of one of these 
baskets is length nine inches, height nine and a half inches and width 
five inches. These traps are used only in slow running streams and 
several of them are used at one time. 

Kumna (Back trap; Plate III, fig. 4). This trap consists of two 
parts, first a piece of straw or bamboo mat folded so as to make a gutter
like channel, leading into the second component, bamboo cone, arranged 
as shown in the' photograph. The whole thing is kept iIi. a flowing stream 
along the direction of the current. A fish passes along the channel 
formed by the mat into the cone, and as the space at the farther end of 
the cone is narrow, it cannot turn back and escape. Its fins are often 
entangled in the meshes of the trap. The size .of the mat is variable, 
but the cone generally· measures about 32 inches in length. This trap 
is used in somewhat, slow running streams. 

(b) FLOATING TRAPS. 

The two little fishing devices described below are used, in groups at a 
time either independently or along with the Daun, described below, or 
Fui jal, already referred to. 

Floating Sol.-(Plate III, fig. 5, b). This trap is made of some light 
wood, generally pieces of certain climber intertwined, carrying a hook 
with bait hanging from one end. This floats on water and its increased 
movements enable a person to detect the catch. 

Phas.-( =trap; Plate III, fig. 5, a.) This is an elongated, hexagonal 
cone open at both ends and is made of thin and light branches or strips 
of certain climbers. There is a ring of a few strips at the narrow end of 
the cone, carrying a small hook and bait. A fish enters this cone for 
the bait, and as Boon as it swallows the bait and tried to escape the ring 
closes the narrow end, so that even a small fish cannot easily escape. 
If a large fish struggles to get out, its fins get entangled or come out of 
the inter-spaces of the component strips, making its escape almost 
impossible. This trap also floats on water and like the previou~ one, is. 
generally used in groups, with floating sol or alone. These contrivances 
are specially used for air breathing fishes, like Ophicephalus, Olarias, 
Heterope'Usteus, etc., that come to the surface to take air. 

LINES. 

(a) Daun (Hook and lines). This is a long, cotton cord with about 
.100-150 hooks, hanging at more or less regular intervals, with bait 
attached and is used specially for OJlhice:phalus fishins. 
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(b) Upher (Rod and line). This consists of the usual hook, line and 
a rod as used by anglers everywhere. 

FISHING BOATS. 

Boats and other crafts appear to be seldom used for fishing in the 
state. A very primitive type of canoe (Plate III, fig. 6) was seen for the 
first time in the state, in the river Tel at Belgaon. Four similar boats 
were subsequently seen at Rigdol village, about four miles from Titilagarh. 
Their average measurements were: length 11·4 feet, width one foot and 
depth, on the inside, nine inches. These canoes are dug out from single 
trunks of Pi pal, teak or Sale (Bowsell~·a serata) trees, probably prepared 
by the fishermen themselves and are reported to cost only two or three 
rupees each. While fishing a canoe is usually manned by two persons, 
one for paddling and the other for operfl, uing a net, generally a lifting net. 
At the longer end of the canoe where there is a round hole, in which 
the pole is fixed, when not in use, which is used for. paddling, a person 
sits to paddle it and at the other, the smaller end, the second 

person operates the neb. They also tie two canoes together for fishing 
purposes. 

GENERAL. 

The total population of the Patna State is about seven lakhs and th8 
staple food is rice. A vast majority of the population, reported to be 
about 96 per cent eat or are said to have no objection to eating fish. The 
comm~ties, which deal in fishes in the state are Kewat, Dhimar, Tiyar 
and Gingra and their population is about 4,500. 

There is great demand of fish in the state. At Balangir, the State 
Fisheries Inspector auctioned a small lot of fingerlings, weighing about 
a pound, and it fetohed nine annas. Similarly a handful of tiny shrimps 
were sold for six pice and the competition amongst the bidders for both 
the fish and shrimps was comparatively keen. Fish is also imported 
into the state from the neighbouring state of Sonepur, on account of 
scarcity of local fish. Cured, smoked and sun -dried fish, etc., appears to 
be scarce in the markets all over the state. 

The fishing communities of the state appear to be poor and simple 
folk and their fishing methods and implements are also primitive and 
crude. Mostly, they use the Thapi and Khq,di jals, which are good only 
for small, surface feeders. This absence of large nets probably accounts 
for the absence of most of the familiar bigger varieties of carps, like 
OatIs, Mahaseer, etc., from our list of fishes of the State. During the 
later part of our tour, we arranged to get large cast and drag nets, 
from the neighbouring state of Sonepur, but, unfortunately, the local 
fishermen could not operate them effectively. They do not appear to 
be familiar with fishing in waters more than a few feet deep and are 
reluctant to go in even moderately deep waters. 

Some of the methods employed by the fishermen are injurious to the 
development of fisheries. A very common device is the diversion 
of water courses into blind channels, resulting in the catching and 
wanton destruotion of large quantities of young fishes, fry, etc. 

. . . 
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We were also told at Belgaon that the fishing rights in the 
river Tel, are auctioned by the state every year. This year the rights 
are said to have been auctioned for Rs. 200 only for the whole year. It 
is stated that the contractor employs a very large number of people for 
fishing on particular days and total destruction of fish, irrespective of 
size, takes place. Fish destruction by poisoning the waters, with fruits, 
leaves and bark of various jungle trees is also reported. 

The fishing rights in the state-owned water reservoirs are leased out 
every year by public auction, approximately at the rate of rupee one 
per acre. Fishing in the rivers also is p'ermitted under license and for 
this purpose the various fishing implements used in the state have been 
classified and the licence fee fixed for each variety at roughly the follow
ing rates: 

Rs. A. P. 

Long nets (inoluding Khadi jal) 7 ~ o per year 
Cut nets 2 8 0 

" Plul,pi net 0 8 0 
" Hook' 1 0 0 
" Lifting neta 1 0 0 
" Tltapa nets 0 8 0 
" Benda trap 15 0 0 " Dat//n (line) 3 '0 0 
" 

A compr~hensive fishing legislation, fixing the size of mesh of the 
various types of nets and declaring illegal all device~ destructive or 
injurious to fisheries is said to be under preparation by the state autho
rities. 
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EXPLANATION OF PLATE VII. 

FlG. l.-Jhitri bundh tank at Sa,lebha.ta. 
Please note the catchment area; the tank is usually manured froul 

the washings of the Farm sheds of the neighbouring houses. 
FIG. 2.-Harishanker hill stream, near the temporary Barn hoo 

Bridge. 
FIG. 3.-Harishanker hill stream, a view of the upper stream. 
FIG. 4.-Deol bundh near Patnagarh, a typical tank, eommon 

almost, all over 'the state. 
FlU. 5.-I=tiver Tel, at Belgaon. 
IfIG. e.--l( ural ial, ~ plunge net. 



EXPLANATION OF PLATE VIlle 

FIG. 1.-Tula ial, the lifting net; compare with the llb-jung
thauri of· the Manipuris (Hora, 1921). 

FIG. 2.-The same, another view. 
FIG. 3.-Thapi net (Ohingri ial), mostly used for shrimps, very 

common in the state. 
FIG. 4.-Khadi jal, the most common net of the state. 
FIG. 5.-Gkani (Basket trap). 
FIG. 6.-Bendas (Basket traps). 

Basket Nos. -I and 2 ]{haksa Benda. 

" ,,3-6 Ohingri Benda. 
" " 7 nnd 8 Putia Benda. 
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EXPLANATION OF PLATE IX. 

~IG. l.-Fui jaZ (Fixed or stake net). 
FIG. 2.-Dhair trap (Filter basket). 
FIG. 3.-Thapa (Plunge basket). 
FIG. 4.-Kumna (Back trap). 
FIG. 5.-Floating traps. 

a. Phas (=trap). 
b. Floating Bol. 

FIG. 6.-A Fishin.g canoe. 


