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( )L((H)(~Il.\ET'-\. 

(Suppleme1ltary Report). 

Ry J S'l'EPHENSON. 

A number of stuall wonns, which proved to be of the above species, were kindly 
.-at to me for exatnination a short tilne ago by Dr. Annandale. The species has 
hitherto been recorded, so far as I have been able to discover, by only two observ­
ers,-Ditlevsen, \vho found it in D~n~n1rk, and Moore, in the United States. The 
genus to which it belongs, however, has also been found in England, Japan, the 
Kermadec and Auckland Islands, and the Transvaal (I include the identical or closely 
allied Rhizodrilus), and thus is costnopolitan. Froln a zoogeographical point of view 
therefore the present record is not of much importance. The worm is however inter­
esting, inastuuch as the fusion of the originally paired genital apertures in the middle 
line has here been followed by the disappearance of the spermatheca of the right 
side. 

Monopylephorus parvus, Ditlevsen. 
Balkuda 1., Chilka Lake, Ganjam Dist., Madras Pres.; among rotting water-weeds at edge of 

lake (Amul1ldale and Gravely); IS-22-vii-I916. Numerous specimens. 

T,,'o short accounts of the anatomy of this worm have already been given (Ditlev­
sen, 3; Moore, 6). The following description is fairly complete, and adds a number 
of particulars, more especially \vith regard to the setae and genital apparatus. 

The maximum length of the specimens was half an inch, or about I2 mm., and 
their thickness about '35 mm. They were whitish or grey in colour (pink during life). 
The external segmentation was very well marked, the segments being divided by very 
distinct constrictions, and bulging out between these. The nUlnber of segments 
counted in a good-sized specimen was 6{; there were no secondary annulations. 

The prostomium is large, prominent, and triangular in shape with rounded tip. 
The clitellum embraces about the posterior two-fifths of segment x, and the 

whole of xi and xii. 
The setae are of two forms, single-pointed and double-pointed curved needles 

(crotchets); both kinds occur in both dorsal and ventral bundles. There are no hair­
setae. 

The double-pointed needles (fig. ra) are 80 fA in length,-those 01 the anterior 
bundles perhaps a trifle longer; in thickness they are about 3/~. The nodulus is 
somewhat distal to the middle of the shaft. The prongs are equal in length, or the 
outer may sometimes seem to be slightly the longer, and both are comparatively 
short; anteriorly, the rule is that the prongs are nearly equal in thickness, but the 
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relation varies, so that in SOl1le cases the outer prong is only two-thirds as thick as 
th,e inner) while towards the posterior end it may be only half as stout. 

The single-pointed needles (fig. Ib) are about 70p. or a 
little more in length, and 3p. in thickness. They have 
the usual double curve, the distal curve however being 
more nlarked than the proximal. They end in a single 
sharp point; and the nodulus is slightly distal to the 
middle of the shaft. 

A certain number of double-pointed setae are found 
in which the outer prong is small. Thus they present 
an intermediate character; and the single-pointed setae 
may be conceived as originating from the double-pointed 
by the diminution and ultimate loss of the outer prong. 

The ventral setae begin in segment ii, and are absent 
in xi. They are usually three per bundle throughout 

FIG. J.-M onopylephorus parvlts, the body, including the hinder end, but in the anterior 
Ditlevsen. seglnents four and five are met with. The bundles are 

a. Double-pointed seta from an auterior 

b 

dorsal bundle. x 760 C0111posed of only double-pointed setae throughout the 
b. Single-pointed seta from a ventral 

bundle behind the middle. )( 760. an terior half of the body; single-pointed setae are found 
behind the middle, and at first only occasionally; they are 

conlmoner at the hinder end, but even there are outnumbered by the double-pointed. 
The dorsal setae begin in segluent ii; the number per bundle is here also three, 

four, or five;-three in one or two of the most anterior segments, then four or five as 
far as the clitellum, and thenceforward three or four,--more usually three, at any 
rate in the hinder part of the body. In the most anterior segments only double­
pointed setae are found; these soon begin to be replaced by the single-pointed, and 
the change is completed shortly behind the clitellum, or, in another specimen, by 
ahout the middle of the body. The dorsal thus differ from the ventral.bundles in the 
much greater proportion of the single-pointed setae. 

The alimentary tube is but little differentiated into distinct regions. Chlorago­
gen cells begin in segment vi, and thereafter the characters of the canal remain much 
the same throughout the body. The pharynx is remarkable for the height of the 
epithelium on the roof; an area of columnar cells, ·with an abrupt margin, forms a 
plate-like or sucker-like projection into the cavity, and exactly resembles the struc­
ture called the "pharynx" in the Enchytraeidae. The (( pharyngeal .gland cells" 
are arranged in four cords which are applied dorsally and dorso-1aterally to the 
pharynx, as described and figured for M. limosus by Nomura (7). Numerous similar 
cells are found on the body-wall, where they form considerable luasses at the level of 
the hinder part of these cords, as well a.s for some distance behind this, as far as seg­
luent vi; a number are also seen on each side of the ventral nerve cord in the oeso­
phageal region. 

The body-cavity corpuscles have the characters described by Moore (6); a fairly 
large one is 10ft in dialueter. 
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The dorsal vessel is ventro-Iaterally or laterally situated, on the left side of the 
alimentary tube, throughout the greater part of the body; it ~ppears in a mount of 
the whole animal as a series of loops, the bend of each loop being at about the level 
of the lateral line of the body and the re..;t of the vessel below this level; it beconles 
altogether lateral in position about segillent vii, and is only really dorsal at the an­
~ end of the body. Supra- and subintestinal ve~sels are absent. The parietal 
,'11lIS is situated anlongst the 111uscular fibres of the body-wall, well beneath the 
pedtoneallayer. The valves in the larger vessels have been described in related spe­
at.by previolls authors (Goodrich, 4; Nomura, 7). 

The Enchytraeid character of the nephridia in this genus is well known, The 
.... rkable length of the upper lip of the funnel is not to be nlade out in preserved 
material. 

The anterior lobes of the cerebral ganglion project forwards for some distance,­
about 30/,-in front of the nlain mass; there are practically no posterior projections. 

The testes are situated in segment x, along with the cup-shaped funnels and a 
quantity of spernl-1110rulae. The vas deferens is at first, immediately behind the 
septuln, 251' in dialneter, and \vithout any covering of high peritoneal cells; but this 
uncovered portion is of very small extent, -scarcely even as long as the width of the 
tube. 

The second portion of the duct, or the part which is covered with elongated 
peritoneal cells, passes backwards for some distance ventrally in the segment, and 
then rises towards the dorsal body-wall. The investlnent of high cells ceases just 
before the tube reaches the highest point of its course. In this part of its extent the 
c:aaal with its invesbnent has a diatneter of go to 120,.,. by SOrt; the central tube is 
about 35" thick, the peritoneal covering accounting for the reluainder. The cells 
composing the wall of the tube are columnar, about b.vice as high as broad, and fur­
nished with long cilia; the peritoneal cells are apparently only one layer thick, and 
very much elongated)-sometimes as lnuch as 40,u in length; where they appear to be 
more than one layer thick the section is probably oblique; their cytoplasm stains 
darkly and equably, and the nucleus is at about half the height of the cell. 

The third portion of its course, which is free from the tall peritoneal investment, 
comprises the sumlnit of the curve and the dova1ward course of the canal until it 
joins the atrial chamber. Its total length is about 100!-,-, and its diatneter at first 35 
to 401', but it becomes narrower before joining the atrial chamber, measuring at its 
end 231'; from the bend downwards it is heavily ciliated. 

The atrial chanlber is of an elongated pear-shape, the narrower end belo\v; the 
lower ends of both converge to unite in the middle line, and forming there a narrow 
tube, discharge, as described by lVloore, on the summit of a low papilla on the roof 
of the spermiducal chamber; the union of the atrial chambers takes place below the 
ventral nerve cord and ventral vessel. Each atrial chamber is 145ft long and 70,.,. in 
diameter at its thickest part; its upper end is at about h11£ the height of the segnlent; 
it is lined by a very high non-ciliated columnar epithelial layer , so that the clear lu­
men in the middle is not more than about 20p. across. There are well-marked circu-
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lar (inner) and longitudinal (outer) muscular investing layers; and the covering of 
peritoneal cells cannot be described as either tall or flat. 

The spermiducal chamber is a median depression on the ventral surface, squarish 
in shape as seen in a transverse section of the animal, its depth and width about 40p.. 

It is lined by cubical epithelium. 
A single sperm-sac, an anterior evagination of septum 9/10, is situated in segment 

ix; and a posterior sperm-sac, also single, extends backwards through several seg­
ments from septum 10/11. 

The ovary and ovisac have the usual positions; but I did not see any trace of 
oviduct or ovarian funnel. 

The spermatheca is single, in segment x. Its external opening is in the middle 
line in furrow g/ro; but the organ belongs to the left side. It lies near the ventral 
body-wall, and takes up nearly the whole of the seglnent in an antero-posterior direc­
tion. It may be described as a somewhat twisted cylinder, whose dialneter reaches 
80fA, narrowing towards the external aperture to form a short duct which bends 
downwards. The spermatozoa, which form an amorphous mass, not spermatophores, 
are contained in the rnost posterior (ental) part of the charnber. Here the epithelial 
lining is cubical; the middle portion of the organ, much larger than the former, but 
not separated from it by any distinct constriction, is lined by a columnar epithelium 
with the nuclei basal; the duct has a lining of approximately cubical cells. 

Remarks. I SUbjoin a comparison of certain features of this worm with the speci­
mens described under the above name by Dit1evsen and Moore. 

Ditlevsen gives no indication of the habitat of his worm. Moore's was a littoral 
form; "it appears to prefer more gravelly shores and the neighbourhood of beach 
grass, among the roots of which it may be found. In a few cases larger numbers 
were found living gregariously between stones at half-tide on the south shore of N au­
shon." The related species M, glaber (Moore, 6) flourishes best in brackish water; 
enormous numbers were found where the saltness of the water was just barely percep­
tible to the taste. Dr. Annandale informs me that the salinity where the present 
specimens were found was certainly low, but the water was distinctly brackish. At 
the same place on the same date in IgI4 the specific gravity was 1'or45 (corrected). 

The segments in the specimens here described were not) as in Moore's worm, 
q uadriann ula te. 

The differences in the setae are more important. According to Ditlevsen, while 
the hinder dorsal bundles contain single-pointed setae, all the ventral setae are bifid. 
Moore finds the tips (( curiously variable," and single-pointed tips seem to have been 
very much the exception (" in some the tips are deeply bifid and the points long and 
acute; others, especially in the posterior dorsal bundles, have the upper or distal 
point more or less reduced, and still others have a more apical notch or are appar­
ently entire' '). In the present specimens all the dorsal setae behind the middle of 
the body, and some in front of this, are single-pointed, while single-pointed setae are 
not uncommon in the posterior ventral bundles also; intermediate forms are COIn­

para ti vel y rare. 
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The abnormal position of the dorsal vessel is not mentioned by either author; it 
is shown lying against the ~id(' of the intestine in '!\1oore's figure. It is said to be on 
the right side in ~\I.l;'noslts by )Joll1ura (7). 

Ditlevsen implies, and his figure sho\vs, that the two male ducts do not unite 
before entering the spenniducal ch,unber; nor is there any reference to the widening 
to the duct which I have called the atrial chalnber; this latJer I however, is visible in 
the figure. 

There can I I think, be little doubt that Moore's specimens are specifically identi­
cal with those here described; but I am inclined to agree with him that further infor­
mation may necessitate a separation bet,veen Ditlevsen's worm and his own. As to 
the g~neric name that should be employed; Benham (1, 2), uniting Rhizodrilus and 
M OfJoP.vlc PhOY1lS, uses the former; Michaelsen (5), whi1e accepting the union, prefers 
the name Monopylepltoyus; NOll1ura (7) gives reasons for retaining the two genera as 
distinct. A revision of all the fornls described under these two names is, as Michael­
sen says (loc. cit.). required, along with that of related genera; for the present the 
most convenient course seems to be to retain the name under which the worm has 
already twice been described. 

A thorough revision ,vould also probably indicate the homologies of the various 
parts of the Inale efferent apparatus with the successive segments of the tube in other 
genera. At present there is an extraordinary amount of confusion: Ditlevsen calls 
the whole tube, from the funnel to its tennination in the median pit on the ventral 
sud ace , "Samenleiter" (=vas deferens); the pit itself .. following Goodrich, he 
names" sp~rmiducal chamber" (using the English words). Moore uses the term 
"sperm reservoir" for the portion of the duct which is covered by high peritoneal 
cells, H ejaculatory duct" for the short succeeding portion, and "median bursa" for 
the pit on the surface; the ternl " penis sac" is employed for the dilatation which I 
have called" atrial chamber." There is, however, no such dilatation of the" sperm 
reservoir" as would lead one to suppose that it is capable of acting as such, nor did 
I find spermatozoa in this portion of the duct; while the epithelium of the "penis 
sac" is so high that the passage would be altogether obliterated by the eversion or 
even by any considerable protrusion of the terminal portion of the apparatus; the 
utmost that could happen, apparently, would be some slight protrusion of the papilla 
on the roof of the" median bursa," sufficient, perhaps, to bring this level with the 
surface of the body. Nomura, in describing M limosus, uses the term" atrium" for 
the portion of the duct which is covered by high peritoneal cells, "atrial duct" for 
the short portion which succeeds, and '~lateral horn of the spermiducal chamber" for 
what I have called the C( atrial chamber." Michaelsen .. in M. a/ricanus, includes 
under the term" atrium" the atrial duct of Nomura; in this species there is appar­
ently no separate" atrial chamber," the upper part of the deep" Kopulationstasche" 
(spertniducal chamber, median bursa) representing the united atrial chambers of such 
forms as ,,\1. pa,vus, glaber, limosus, etc.; but on other grounds (spermathecae in seg­
ment ix, presence of penial setae) it seems probable that M. ajricanus ought to be 
considered as belonging to another genus. Most authors seem to confine the term 
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" vas deferens" to that part of the duct in front of the covering of high peritoneal 
cells; in the present case the ' 'vas deferens" would be altnost, and in Rhizodrilus 
kermadecensis (Benham, 2), where the covering begins immediately behind the funnel, 
it would be altogether absent. Merely from a consideration of the present form, it 
wou1d seeln pretty obvious that the whole duct frotll funnel to atrial chatnber corre­
sponds to the cc vas deferens" in the Tubificidae and Naididae generally; but, as I 
have said, comparative studies are necessary to settle the terminology. I hope the 
terms I have employed are sufficiently non-committal to obviate any further con­
fusion. 
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By B. L. CHAUDHURI. 

This part contains a systematic treatment of the suborders Percesoces and 
Plectognathi of the order Teleostei. The total number of specimens examined and 
recorded is 373. They belong to twenty species. Of these one (Sphyraena raghava) 
18 new to science. The twenty species fall into nine genera and seven families. 

Suborder PEH( ~l~H()CE~. 

Family SCOMBRESOCIDAE. 

Genus BELONE, Cuvier 

Belone strongyl ura, Van Hasselt. 

1803. Esox sp. (I\.udderll A.), Russell, Fish Vizag. II, p. (n, pI. clxxvi. 

J823. Belone strongylura, Van Has"elt, Alg. /{01tst. Letterbode, p. 131. 

1823. Belone strollgylura, Id., Bull. Ferltssac Zool., p. 374. 
1830. Be/one cauliimacu'/a, Cnvier, Reg. Anim., p. 234. 

r846. Belone clludimaclI./a, Cuvier and Vallencienues, Hist. Nat. Puiss., XVIII, p. 452. 

1846. Belone cllui,macula, Richardson, Rep. Brit. Assc. Adv. Sc. (I845L p. 264. 
1849. Belone cal~dimacula, Cantor, Joltrn. Asiat. Soc. Bengal (1849), p. 1228. 

1851. Belone caudimaculata, J erdon, ill adras ] ollnt. Lit. Sc., p. 147. 

1853. Belone c!ludimacula, Bleeker, Verh. Bat. Gen., XXV, p. 72. 
1865. Beloue caudimaculata, Day, Fish. ill alabar, p. 165. 
1866. Mastacembelus strongylurus, Bleeker, Ned. Tijdsch. Dierk., III, p. 220. 
1866. Belone strotlgylura, Gunther, Cat. Fish Brit. :lItis., VI, p. 246. 

1866. Belone caudimacltlata, Id., ibid., p. 245· 

1872 • M astacembelus strongylltrus, Bleeker, Att. I cit. I n.l. Orient. S eert., VI, p. 45, pi. cclvii, fig. 3. 

1878. Be/one strollf{ylurlls, Day, Fish. Ind., p. 512, pi. cxviii, i1g. (). 

1889. Be/one strollgylura, Day, Faun. Brit. Ind. Fish., II, p. 421. 

1910• Belone strongylur(l, Jenkins, Rec. Ind. Jl,1lts., \T, p. 131. 

1913. Be/one stro lIf?yl lira , \Veber, Fisch Siboga-Exped., p. 122. 

There are ten specimens in the collection, the largest of which measures 410 mm. 
in length. It was collected at Parikud at the end of November J I9 I 4· The rest vary 
from 224 mm. to 328 mm. in length and were collected at Satpara and Rambha Bay. 
mostly during the latter part of July, I9I3. The species does not breed in the lake 
and appears to be only an occasional visitor to it. 

Dist,ibution :-Coasts and estuaries from Bengal to China; East Indian Archi­
pelago and North Australia; in the river Brunai (Borneo) and in fresh water at 
Aleppee (Malay Peninsula). 
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Genus HEMIRHAMPHUS, euvier. 

Hemirhamphus limbatus t euvier and Valenciennes. 

1846. Hemirhamphus limbatus, Cuvier and Valenciennes, Hist. Nat! Poiss., XIX, p. 44. 
1849. Hemirhamphus tridentifer, Cantor, ]o'ttrn. Asiat. Soc. Bengal (1849), p. 1231. 
1859. Hemirhamphus brachynotopterus, Blyth, Proc. Asiat. Soc. Bengal (I858), p. 288. 
r878. Hemirhamphus limbatus, Day, Fish. Ind., p. 516, pI. cxix, fig. 3. 
1889. Hemirhamphus limbatus, [d., Faun. Brit. Ind. Fish., II, p. 426. 

[VOL. V, 

There are eighty-eight specimens in the collection, many of which are quite 
young. They were obtained throughout the year and from all parts of the lake. The 
species is a permanent inhabitant and breeds in the lake at least twice in the year. 
In full-grown specimens the caudal fin is truncate in some and lunate in others; in 
most of the specimens the lower caudal lobe is the longer. 

In Hamilton Buchanan's volume of manuscript drawings/ plate xcv- is identified 
as a figure of H. limbatus, but it is not described anywhere by him. 

The following statement gives the different localities whence the specimens were 
collected, and their number and size. 

I specimen .. Off Balugaon 6-iii- I 4 measuring 10 mm. 
I 

" 
.. Between Barkuda Island and 

the mainland I6-vii- I 4 
" 33 " 

6 specimens Off Barknl I3-xi-I2 
" 42 " to 105 mm. 

3 " 
Chiriya Island I7-xi-I 4 ., 10 " to II 

" 
I specimen Between Gun tasila and Break-

fast Island 23-xi-I4 " 32 " 
I Off Gun tasila I8-xi- I 4 " 98 

" 
2 specimens Off Kalidai 5-iii-I 4 " 83 " 

and 95 mm. 
2 2I-ix- I 4 " 4 " and 8 

" 
10 

" " 
22-xi- I 4 5 " to 10 mm. 

17 Between Kalidai and Samalkuda 2I-xi- I 4 4 " to 40 " 
8 

" 
Off Kalupara Ghat. I6-ix- I 4 40 " to 62 " 

I specimen Off Nalhano I8-ix- I 4 83 " 
2 specimens Off Manikpatna (close to sand 

dunes opposite) 3-ix-I4 18 " and 61 mm. 
8 specimens Off Patsahanipur 6-iii-I 4 10 " to 95 " 
5 " 10-iii- I 4 ., 53 " to 165 " 
3 Ramhha Bay Feb. I4 " 24 mm., 85 mm. 

and 99 mm. 

5 " " " IS-ii-I4 " 
10 " to IS mm. 

I I"" 23-ix-14 " 7 "to 18 " 
I specimen Off Sankuda 17-ii-I4 140 " 

This is one of the Inost extensively used food-fishes of the lake. 
Distribution: -Indian Ocean; sea of Penang; this is _ by far the most common 

species on the Coromandal coast of India and extends to Burma; it is also found, 
but more rarely, on the Malabar coast; it ascends tidal rivers and is sometimes cap .. 
tured in fresh waters. 

Chaudhuri, Mem. Ind. Mus., V, p. 444 (foot-note). 
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Family MUGILIDAE. 

Genus MUGIL, Linnaeus. 

Mugil cephalus, Linnaeus. 

1758. Mug;L c.~ph"/14s, Linuaeus, Syst. Nat. Ed. X, p. JIb. 
In5· JllIgil Our, Forsk&l, Descrip. Anim., p. xiv, no. IOgC. 

1188. Jlugil cephaltls, BOllllaterr~, Tabl. Encvdop., p. 17<), pI. lxxiii, fig. ccciv. 
ISol. klugil cephal liS Lacepede, Hist. Poiss., V, p. 384. 
1835· .\I,4giIOar, Ruppell, .Vell. Wirhel. Fisch., p. 131. 

1836. .l/'4giL cephalot14s. Cuvier and Valenciennes, His!. Nat Poiss., Xl, p. IIO. 

r841. Mugil ceph,alolus. Eydoux and Souleyet. Voy. Boni/e, Zoo! .. I, p. 175. pI. iv, fig. 4. 
1842 . M"gil cephalotus, Cantor, Ann . .llag. Nat. Hist., IX, p. 484. 

1845· l~/ugi/ japonic,,:', Temminck and Schlegel, Falttl. lapon., p. IJ4, pI. lxxii, fi~. r. 
1845· Mllgil cephalotus, Bleeker, Nat. Geneesk. Arch. Ned. Ind., II, p. 5I4. 

1846· Mugil macrolepidotus. Richardson, Rep. Brit. Assc. Adv. Sc. (1845), p. 249. 

1861. Mug;l cephalotus, Gunther, Cat. Fish. Brit. lv/us., III, p. 419. 
1865. Ilflt.gil cunnesil4s, Day, Fish. Malabar, p. 136. 

1868. Mug;l cepkalotus, Kner, Reis. Oste,. Novar. Fisch., p. 224. 

1870. Mugiloeu" Klunzinger, Ve,hand. zool. bot. Gesell. Wien, XX, p. 829. 
1878. Mugiloeur, Day, Fish. Ind., p. 353, pI. lxxv, fig. 3. 

1889· Mugil oeltr, Id., Faun. Brit. Ind. Fish., II, p. 348, fig. 114. 

1903· Mugil cephalus, Fowler, Proc. Acad. Nat. Sc. Philadel., LV, p. 743. 
1907· Mugil cephalus, Jordan and Seale. Proc. Davenport Acad. Sc., X, p. 4. 

1911. Mugil oeu" Jordan and Richardson, Mem. Carnegie Mus., IV, p. 176. 
1916. Afugil cephal us , \Vaite, Trans. Proc. Rov. Soc. South Australia, XL, p. 453. 

As yet no characters separating this Indian species from the cosm0politan Mugil 
,-tJhalus have been pointed out ; it is identical with the Japanese species M. oeur, 
M. cephalotus and M. iaponicus. 

There are seven specimens in the collection, the largest of which measures 309 mm. 
in length. It was secured at Nalbano on 25-xi-14; five specimens were obtained 
at Parikudh (21-3I-vii-13), measuring 152 mm., 195 mm., 244 mm., 256 mm. and 
261 mm. The remaining specimen was secured at the south end of the lake, its length 
being 208 mm. 

The eyes of all the specimens appear slightly smaller than usual in the species. 
The species probably does not breed in the lake but is an occasional visitor to it. 

D,stribution :-The Pacific and the Atlantic coasts of America; the Mediterra­
Dean sea; coast of Madeira; west coast of Africa; Red sea; Polynesia and Indian 
Ocean ; seas of China and Japan including estuaries and canals. 

Mugil gymnocephalus, Swainson. 
18oj. i\lUgil sp. (Bontah), Russell. Fish. Vizag. II, p. 64, pl. clxxx. 

1839. Mugil gymnoeephalus, Swainson, Lardner's Cab. eyelop. Nat. Hist. (Fish. Amph. Rep.), 11, 

P·234· 
1857. MNgil belanak, Bleeker, Nat. Tijdseh. Ned. Ind., XIII, p. 337· 
-- ----- -----

J urdan and Seale, Proc. Vavenpurt Acad. Sc. X, p. 4· 
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1861. Mugil belanak, Giinther, Cat. Fish. Brit. Mus., III, p. 427. 
r878. Mugil belanak, Day, Fish. Ind., p. 351 , pI. lxxiv, fig. 5· 

1889. Mugil belanak, Id., Faun. Brit. Ind., Fish., II, p. 345· 
190 5. Alugil belanak, Fowler, Proc. Acad. Nat. Sc. Philadel., LVII, p. 494, fig. 9· 

[VOL. V, 

Russell's figure and description of his Bontah (pI. clxxx), which he wrongly 
identified as 1\1. cephalus, L., was adopted by Swainson in 1839 as representing his 
111. gymnocephalus. This name has, therefore, priority over the rest. Russell's name 
Bontah was adopted by Bleeker for his Mugil bontah L, but the latter placed speci­
mens of another species under that name.'! Day was misled by Russell's adoption 
of the name M ugil cephalus for his Bontah into the belief that this species was identi-
cal with Mugil our, ForskaI. 

There is only one specimen in the collection. I t measures 88 mm. in length and 
was obtained in the latter part of July, 1913. The fish is a casual visitor to the 
lake. 

Distribution :-Seas of India; coasts and rivers of the East Indian Archipelago; 
Malay Archipelago. 

Mugil cu nnesius, euvier and Valenciennes. 
1803. 1.lIugil sp. (Kunnesee), Russel, Fish. Vizag. II, p. 65, pI. c1xxxi. 
1836. Mugit cunnesius, Cuvier and Valenciennes, Hist. Nat. Poiss., XI, p. 114. 

1837. Mug£! cun'nesius, RuppeU, Neu. Wirbel. Fisch., p. 131. 

1839. Mugil squamipinnis, Swainson, Lardner's Cab. Cyclop Nat. Rist. (Fish. Amph Rep.), II, p. 414. 
1845. MugiL cunnesius, Bleeker, Nat. Geneesk. Arch. Ned. Ind.) II, p. 514. 
1849. Mug£! cunnesius, Cantor, !ourll. Asiat. Soc. Bengal, p. 1082. 
1858. Mugil ax'tllaris, Bleeker, Nat. Tijdsch. Ned. Ind., XVI, p. 280. 
1861. Mugillongimanus, Gunther, Cat. Ft'sh. Br£!. Mus., III, p. 428. 
1861. Mugil cunnesius, I d., ibid., p. 434. 
1865. Mugil engli, DaYI Fish. Malabar, p. 139. 
1878. Mugil cunnesius, Day, Fish. Ind., p. 349, pi. lxxiv, fig. 3. 
1889. ll1ugil cunnesius, Id., Faun. Brit. Ind. Fish., II, p. 342. 

1909. Mttgil cunnesius, Jenkins, Rec. Ind .. 1Ius., III, p. 2 87. 
1910. Mugil cunnesius, Id., ibid., V, p. 133. 

There are one hundred and seventy-six specimens in the collection. Of these 
one hundred and seventy four are very young, measuring from 35 mm. to 70 mm., 
and the remaining two are adult: viz. one from Satpara measuring 118 mm. in length, 
and one from Barkul measuring 129 mm. in length. The young specimens were 
caught in prawn-traps and nets during the third week of September, 1914. This fish 
evidently breeds in the lake, probably from the beginning of the breaking up of the 
monsoons. Cantor noted the young to be numerous at all seasons at Penang. The 
fish is a permanent inhabitant of the lake, in the main area as well as in the outer 
channel, breeding freely in the main area) at least at the COlnmencenlent of the rains 
if not at " all seasons." 

1 Bleeker, Verh. Bat. Genoot., XXV, p. 48 (1853). 
'1 Bleeker, Nat. TiJdsch. Ned. Ind., XIII, p. 336 (1857). 
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[)istrib,"iot, : ---Abyssinia ~ Red sea ~ seas of India to the Malay Archipelago and 
beyond. 

MugU subviridis, Cuvier and Valenciennes. 
1836. Mugil subviridis, Cuvier and Valenciennes, Hisl. Nat. Poiss., XI, p. 115. 
18]6. ltlugil dussumier;, Id., ibid., p. 147, 
1861. .Vugil sllbt1iNdis, Gunther. Cat. Fish. Brit . .l[us., III, p. 42 3. 
1865. M ugil subviridis, Day, Fish. i\tJ alabar, p. 13t'. 

1878. .lIugil d14ssumi~,i, Day, Fish. Ind., p. 352, pI. lxxiv, fig. 4. 
1&,8. .\lJlgil sI4bvi,idis, Id., ,bid., p. 353. 

1884. .~ugil dussl4miai. ld., Faun. Brit. 11ld. Fish., II, p. 347. 
I88q. Jlugil subviridis, Id., ibid., p. 34~. 

There are three specilnens in the collection, two from Satpara measuring 143 mnl. 
and 130 mm. in length, the latter being secured in March, I9I4. The remaining speci­
men, measuring 85 mIn was obtained at the mouth of Barkul Bay on the 18th 
September, 1917. 

There is a manuscript figure (named Alugil laevis on the margin) in Hamilton 
Buchanan's drawings which represents this species. 

This fish is found in the main area as well as in the outer channel and in all pro­
bability is a permanent inhabitant of the lake. 

Distribution :-Seas of India, entering fresh water. 

MugU caeruleo-maculatus t Lacepede. 
1798· .\lug;l c,,~,uleo-maculatlts, Lacept'de, Hist. Poiss., V, pp. 385, 389. 
1836. i.~14gil caeTl4lco-maculat14s, Cuvier and Valenciennes, Hist. Nat. Poiss., XI, p. 128. 
1860. Mllgil cae,"l~o·maculatlts, Bleeker, Act. Soc. Sc. Indo-Neerl., VIII, Sumatra (IX), p. 5. 
1861. 1~ ugil caeruleo-maculatlts, Giinther, Cat. Fish. Brit. AI us., III, p. 445· 

1878. J/ugil caeruleo-maculat14s, Day, Fish. Ind., p. 356. 
1889. Jf·ugil caeruleo-maculatus, Id., Faun. Brit. Ind. Fish., II, p. 351. 

1913. AI ugil bleeker; (in part), Weber, Fisch. Siboga-Exp., p. 139. 

There is only one specimen in the collection. It measures 106 mm. in length and 
was obtained from the outer channel near Satpara in October, I914. The species 
is in all probability an occasional visitor to the lake. 

Distribution :-Coasts of Mauritius; Bombay, through the seas of India to the 
Malay Archipelago. 

M ugil jerdoni, Day. 

1865. l~ugil sundanensis, Day, Fish. Malabar, p. I38. 

t878. .Vugil ierdoni, Day, Fish. Ind., p. 352 . 

1889. ~\f"gil jerdoni, Id., Faun. Brit. Ind. Fish., II, p. 346. 

There are only two specimens in the collection. They Ineasure 105 mm. and 
95 mm. in length. Both were secured at Ratnbha on 3I-xii-I4· The fish is probably 
a casual visitor to the lake and is found in the Inain area at least during the period 
of maximum salinity. It is a small-sized marine M ugil not growing bigger than six 
inches in length. 

Distribution :-Seas of India. 
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M ugil speigleri, Bleeker. 

1858. ll1ugil speigleri. Bleeker, Act. Soc. Sc. Indo-Neerl., V, p. 2. 

1860. Jlugil speigleri, Id., ibid., VIII, p. 58. 
1861. JI1/,gil speigleri, Gunther, Cat. Fisk. Brit. Mus., III, p. 435· 

1865. Jlugil suppositus, Day, Fish. il1alabar, p. 143· 
1868. Mugil axiUaris, Kn.er, Reis. Oster. Novar. Fisch., p. 227, pI. ix, fig. 93· 

1878. Alugil speigleri, Day, Fish. Ind., p. 348, pI. lxxiv, fig. I. 

1889. iVugil speigleri, Id., Faun. Brit. Ind. Fish., II, p. 342 • 

[VOJ_. V, 

There are four specimens in the collection: one from Satpara collected in Sep­
tember, 191 4 measuring 110 mm., and three from Rambha. obtained at the end of the 
month of December, 1914 measuring from 117 tum. to I30 mm. This fish is found 
in the outer channel after the floods are over, and in the main area of the lake in 

winter. 
Distribution :-Seas of India; coasts of Java, Borneo and Halmaheira; Shanghai. 

Genus LIZA, Jordan and Swain.' 

Liza borneensis (Bleeker) 
I85I. l11ugil borneensis, Bleeker, Nat. Tiid. Ned. Ind., II, p. 201. 

1853. Nlugil adjustus, Id., ibid., V, p. 503· 
186r. MugU borneensis, Gunther, Cat. Fish. Brit. Mus., III, p. 448. 

1878. Mugil borneensis, Day, Fish. Ind., p. 357, pI. lxxvi, fig, 1. 

188g. Mugil borneensis, Day, Faun. Brit. Ind. Fish., II, p. 353, fig. 115· 

There is only one specimen in the collection . It is from Sa tpara and measures 
122 mm. in length. The time of capture is not given. The species appears to be an 
occasional visitor to the outer channel. 

Distribution :-Seas of India; East Indian and Malay Archipelagoes. 

Liza corsula (Hamilton Buchanan). 
1822. iVIugil corsula. Hamilton Buchanan, Fish. Ganges, pp. 222 and 381, pI. ix, fig. 97. 
1836. i.l1ugil corsula, Cuvie.r and Valenciennes, Hist. Nat. Poiss XI, p. 119. 
1841. Mu«il corsula, Eydoux and Souleyet, Voy. Bonite, Zool., I, p. 172, pI. iv, fig. 2. 
1853. Mugil corsula, Bleeker, Verh. Bat. Gen., XXV, p. lOr. 
1860. Mugil corsula, Id., Act. Soc. Sc. Indo-Neerl., VII, p. 82. 
1861. 11Jugil corsula, Gunther, Cat. Fish. Brit. Mus., III, p. 460. 

1878. Mugil corsula, Day_ Fish. Ind., p. 354, pI. lxxi, fig. 6. 
r88g. MugU corsula, Id., Faun. Brit. Ind. Fish., II, p. 340. 
Ig10. Mugil corsula, Jenkins, Rec. Ind. Mus., V, p. 140. 

Only one young specimen, 40 mm. in 1ength, is in the collection. It was caught 
on r6-ix-I4 in the north-east portion of the lake about -eight miles south-east of 
Kalupara Ghat, at a point where the depth of the water was eight feet. This 
specimen was mixed up with other young mullets and its presence was detected only 
on a minute examination of the specimens. It is remarkable that this species 
should be represented only by one very young specimen. Probably it entered the 
lake along with flood-water from the rivers during July, which, judging from the size 

Proc. U. S. Nat. Mus., VII, p. 261 (1884), and Proc. Acad. Nat. Sc. Philadelphia, LV, p. 746 (1903). 
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of the specinlen, was about the tillle when the lllother-fish spawned. The species is, 
however J very common in the brackish and fresh waters of Orissa and individuals 
are often noticed even in 1t£lYdn ilzuris (road-side drains). This fish is proverbially 
clever in eluding capture and special traps are constructed to secure it. It is not 
improbable, therefore, that specitllens in the lake escape capture. The presence of 
the species after the freshets is, however, well established, as this individual was cap­
tured at a considerable distance from the l110uth of any liver. 

Dist,ibution :-Estuaries and rivers of Bengal, Bihar and Orissa, United Provinces 
and Bumla, found far above tidal influence in fresh water. 

Liza troschelii (Bleeker). 
1858. -l["gill,oschelii, Bleeker, Nat. Tijdsch. Ned. It.d., XVI, p. 277. 
185«). MugUlroschelii, Id., Act. Soc. Sc. Indo-Neal., VIII, Sumatra (8), p. Ho. 

1861. Mugillroschelii, Gunther, Cat. Fish. Brit. Mus., III, p. 448. 
1878. Mllgil troschelii, Day, Fish. Ind., p. 358. 
1889. MugU Iroschelii, Id., Faun. Brit. Ind. Fish., II, p. 355. 

1911 . Lila troscheli, Jordan and Richardson, Mem. Carnegie Mus., IV, p. 176. 
1913. Mugil troschelii, Weber: Fisch. Siboga-Exped., p. 139. 

There is only one specimen in the collection, r07 mm. in length. It was secured 
at Satpara; the time of capture is not statt!d. Probably the fish is only a casual visi­
tor to the outer channel. 

Distribution :-Seas of India; coasts of Ceylon, Java, Sumatra and Borneo. 

Family POL YNEMIDAE. 

Genus ELEUTHERONEMA t Bleeker. 

Eleutheronema tetradactylum tShaw). 

1803. PolYllemtis sp. (Maga Jelle), Russell, Fish. Vizag. II, p. 67, pI. clxxxiii. 
1804· Polynemlls letradactylus, Shaw, Gen. Zoot., V, p. 135. 
1822. Polynemtts leria, Hamilton Buchanan, Fish. Ganges, pp. 224 and 381. 
1829. Polynemus telradactyills, Cuvier and Valenciennes, Hist. Nat. Poiss., III, p. 375, and \?II, 

P·5 14· 
183Q. Polynemlls telradactylus, M'Clelland, Journ. Asiat. Soc. Be1lgal, VIII, p. 206. 
1839. Polynemlts salliah, Cantor, ]0111'11. Roy. A siat. Soc., V, p. r66. 
1839. Polynemlts quadrifilis, Id., ibid., p. 186. 
1846. Polynemtls tetraciaciyllts, Richardson, Rep. Brit. Assoc. Adv. Sc. (r845), p. 218. 
1849. Polynt'Pnl4s tdradactyills, Cantor, J Ollnl. A sial. Soc. Bengal, p. ro07. 
184Q. Polynemlls tetratiactyllts, Bleeker, Verh. Batav. Gen., XXIII, p. 57. 
1860. Pol)'nemus letradactyills, Gunther, Cat. Fish. Brit . .l.l11(s., II, p. 329. 
1878. Polynemlls tdradactyills, Day, Fish. Ind., p. r80. 
1880. Polynemus telradactylus, Klullzinger, Sitzb. Akad. lVien, LXXX. p. 373. 
1889. Polynem'4s Ielradactylus, Day, Falin. Brit. Ind. Fish., II, 106. 

1903. Polydactylt4s rhadinlls, Jordan and Evermann, Proc. U. S. Nat. Mus., XXV, p. 351, fi.~. 20. 

1907. Polynemus tetradactyltls, Lloyd, Rec. Ind. Mus., I, p. 224. 
1911. Elef4theronema tetra'daclylum, Jordan and Richardson, Mem. Carnegie Mus., IV, p. 177, fig. ro. 

1913. Polynemus tetradactylus, \Veber, Fisch. Siboga-Exped., LVII, p. 141. 
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There are eleven specilnens in the collection, among which one fronl Rambha is 
fairly large, Ineasuring -f.30 111m. in length. The species is found throughout the main 
area of the lake and is a permanent resident, probably breeding near the Inouths of 
rivers before the rains. The following statement shows the different localities whence 
the specimens were obtained, and their number and size. 

z specimens Off Balugaon .. 2I-vii- 13 130 mm. and 136 mm. 

4 Barkul Bay 18-ix- I 4 77 mm., 86 mm., 97 mm. 
and 115 mm. 

I specimen Off Barkul 121 mm. 

3 specimens .. R miles S. B. of Kalupara 
Ghat .. 16-ix-14 68 "to 69 mm. 

I specimen Rambha. . 19-xi-I4·· 430 " 

Distribution :-Seas of India; China; Indo-Australian Archipelago; North­
A.ustralia; this species ascends higher up the rivers than any other of the family. 

Family SPHYRAENID£. 

Genus SPHYRAENA, Artedi. 

Sphyraena raghava, sp. nov. 

(Text-figures 20, 21.) 

The body is elongated and round but a little compressed and is also slightly con­
stricted near the end of the caudal peduncle. The dorsal profile is almost straight; 
the ventral profile is slightly convex to the anterior origin of the anal fin, posterior to 
which it runs up, narrowing dovvn the depth of the fish to the constricted portion of 
the caudal peduncle. 

The measurements in hundredths of the length without the caudal fin are as fol­
lows: the length of the head 31 %, the height of the body 14'3 %, the length of the 
snout IS '24 %, the horizontal diameter of the eye 5 '24 %, the length of the maxillary 
13 %, the breadth of the interorbital space 4'7 %, the length of the pectoral fin 10'95 % J 

the length of the ventral fin 7'6 %, and the least depth of the caudal peduncle 7'14 %, 
The distance between the occiput and the anterior origin of the first dorsal fin is 

equal to the length of the snout; the distance between the anterior origin of the first 
dorsal fin and the anterior origin of the second dorsal fin is equal to the distance 
between the anterior origin of the second dorsal fin and the conlmencement of the 
caudal fin rays on the superior side of that fin; the distance between the anterior 
origin of the second dorsal fin and the root of the caudal fin about its middle is equal 
to the length of the head. The depth of the body is contained seven times in the 
length without the caudal fin. The least height of the caudal peduncle is half the 
depth of the body and is contained two and two-thirds times in the length of the 
caudal peduncle, 

The head is long and tapering ::l.nd is as high as broad. The upper and the lower 
profiles of the head are straight and the end is pointed. The length of the head mea­
slued frolll the tip of the mandible is contained three and one-fifth times in the length 
without the caudal fin, and the height of the head, which is equal to the width of the 
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head and the post-orbital length of the head, is contained three and oue-fourth tilnes 
in the length of the head. The snout is contained twice in the length of the head. 
The lo\ver jaw is longer than the upper by half the length of the longer diameter of 
the eye. On the upper side of the free pointed end of the lower jaw there is a fleshy 
cushion-like protuberance, \vhich is continued ovcr the tip down to the lower surface 
of the protruded end of that ja\v. The anterior end of the upper jaw is truncated 
and thus fits behind the fleshy ctlshioll on the upper side of the tip of the lower jaw. 
'the skin on the superior side of the truncated end of the upper jaw is finely striated. 
The eye is large, lateral and ovate; the anterior end of the eye is "'ider, the vertical 
diameter being a little lnore than three-fourths of the horizontal dialneter, which is 
col1tained six titnes in the lcngth of the head. The lower lnargill of the orbit is lower 
than the middle of the depth of the head. The eyes have auipose eye-lids. The 
breadth of the interorbital space aUt)ut the tuiddle of the eyes is contained six and 
a half times in the length of the head. This space is slightly concave and there are two 
ridges running through the interorbital space fro111 the end of the snout to the OCCI­

put, runlling luore and 1110re apart either way than in the luiddle of the eyes. The 

FIG . .!.o.-Sphyrctenll },(lglul1Ju, Chaudhuri )( ~. 

t\VO pairs of nostrils are close together, the posterior nostrils are lateral, are in the 
form of vertically inclined slits and are provided with skin flaps, which are one-third 
of the vertical diameter of the eye in advance of the anterior orbit; the anterior 
nostrils are superior in position and are closer together, with tubular openings and are 
in advance of the anterior orbit by half the horizontal dialueter of the eye. The free 
posterior end of the luaxillary is dilated and round and reaches below the posterior 
nostril of its side; there is a triangUlar process on the Inaxillary bone above the angle 
of the jaws which ends in a bony knob. 

The teeth in the ja\vs are uniserial. A.t the SYl11physis of the mandible, just pos­
terior to the fleshy tubercle, there is a pair of large fang-like teeth, placed side by side 
very close to each other, and inclined together at an acute angle and directed in­
wards. There is a large round and deep groove correspondingly above at the sytn­
physis of the upper jaw for the lodglllent of this pair of canine-like teeth when the 
mouth is shut. ()n each side of this pair of teeth, there is an empty round and 
smooth interval in the jaw on each ramus of the lower jaw, beyond which there are 
eight minute conical teeth in a single line placed close to one another; posterior to 
these small teeth there are seven or eight large conical teeth of various sizes quite 
wide apart from one another, the size of the one further inward being larger than the one 
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nearer to the sYlllphysis. In the upper jaw, in the front part of the snout, on each 
side of the large groove at the symphysis already described, there are two large and 
long fang-like teeth on each side of the groove with a considerable empty interval 
between. On a higher level to these four fangs there are Ininute villiform teeth, 
forty-five in number, on each side on the edges of the premaxillary throughout its 
length, which continue to the angle of the jaws (as the maxillary bone does not take 
any part in the formation of the mouth). Further inward and at a lower level, but 
running parallel to the villifonn teeth of the premaxillary, there are on each side a 
series of palatine teeth beginning behind and beyond the four anterior fang-like teeth. 
Of these palatine teeth on each side there are four large conical teeth wide apart from 
one another; posterior to these large conical teeth, but in the same line with them, 

. there are five very small teeth on each side, not very close to one another (fig. 21). 

The tongue is not free but is attached to the floor of the mouth about its middle; 

~ : " : :.,' ::. . .. . 

FIG. 2I.-Sphyraena raghava, Chaudhuri. Teeth of palate, 
upper and lower jaw. 

it is long, slender, and pointed; the upper surface of the tip of the tongue is finely 
asperous and there are very minute teeth on this surface arranged in longitudinal 
senes. 

There are seven branchiostegal rays and the gill openings are wide; the gill rakers 
are entirely absent and are only represented by the asperities opposite the gill fila .. 
ments. The pseudo-branchiae are well developed and have about fifty-two filaments, 
most of which are longer than half the length of the gill filaments. The end of the 
isthmus is in the form of a hard bony knob. The edge of the operculum is round and 
is without any spinous process or point. 

The dorsal fin has four spines, probably there was another which possibly might 
have been damaged beyond recognition; the second dorsal fin has one short and 
slender spine and nine soft rays; the pectoral fin has fourteen rays; the ventral fin 
has one strong spine and six rays; the anal :fin has two spines and nine rays. The 
distance between the root of the pectoral fin and the anterior origin of the first dorsal 
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fin is less than the length of the pectoral fin hy nearly one-fifth the length of the 
latter fin; the insertion of the ventral fin is atmost vertically below the anterior 
origin of tlte first dorsal fin; the distance between the root of the ventral fin and the 
anterior margin of the anal fin is aitllost equal to the interval between the anterior 
roots of the two dorsal fins. The anal opening is in advance of the anterior root of 
the anal fin by half the length of the vertical diatueter of the eye. 1'he caudal fin is 
deeply divided, the length of the llliddle rays is contained three titnes in the length 
of the longest outer caudal rays; the upper caudal lobe is slightly longer than the 
lower one. 

The scales are slnall and the head is more or less covered with scales slnaller than 
those on the body. The preorbital, the frontal, and the parietal regions are bare, 
but the suborbital, the telnporal, the occipital, the preopercuh.r and the opercular 
regions are thickly covered with rninute scales. The nutnber of vertical rows of scales 
00 the cheek below the eye) is nine and the ntunber of vertical rows on the opercle 
eighteen. The lateral line is complete; it runs frotu the upper edge of the gill-open­
ing to the middle point of the base of the caudal fin, consisting of rather large scales 
perforated by simple tubes; from the upper corner of the opercular opening the 
lateral line continues straight along seven scales, then curving a little it slopes below 
the tulddle line which it nleets tra versing forty-three scales; from this point it continues 
in a straight line to the root of the caudal fin terminating at the middle point; the 
nunlber of perforated scales in the lateral line is one hundred and forty-four. In the 
transverse lateral series there are eleven rows of scales between the first dorsal fin and 
the lateral line and twenty-five rows of scales between the lateral line vertically below 
the anterior origin of the first dorsal fin and the mid ventral line [i.e. lat. trans. at 
the first dorsal fin, is 11/25], between the second dorsal fin and the lateral-line there 
are sixteen rows of scales, and between the lateral line at the point in the line directly 
below the anterior origin of the second dorsal fin and the midventral line there 
are fifteen rows of vertical scales [i.e. lat. trans. at the second dorsal fin, is 16/15]. 
The number of lateral rows of scales, between the anterior origin of the first dorsal 
fin and the ventral fin of the same side, is thirty-five. 

The colour of the specimens i~ alcohol is brown above the lateralline, and dull 
silvery white belo\v that line including the abdomen. The fins are pale brown and, 
except the ventral fins, the inner margins of the fins are tinted black. The tip of the 
lower jaw with the fleshy protuber.,ance is coloured black. The upper margins of the 
rims of the eyes are also black. The roots of the dorsal fins, specially of the second 
dorsal, are coloured black. On the side of the body there are short and thick but 
faint oval patches, six or seven in nUlnber, along the lniddle line below the two dorsal 
fins. These faint marks are only visible in shaded light. The tip of the tongue and 
the top of the end of the upper ja,v are dark. 

The new species differs from all the known Indian species by possessing a very 
large Dumber of scales in the lateral line as ,veIl as in the proportions of the different 
parts and in the position of the fins. The new fish has a longer head than S. jellow, 
S. (lcutipi"n;s, S. commersollii and S. obtltsata ; it is of lesser height and has smaller 
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eyes than S. ubtusata. In the number of scales in the lateral line it approaches 
Sphyraena sphyY{?ena (L·L more cOlllmonly known as Sphyraena vulgaris, which has 
nne hundred and fifty scales in the lateral line against one hundred and forty-four 
in the new species; the new species is a deeper fish than S. sphyraena and possesses 
larger eyes. From all the recently described species of the genus it differs consider­
ably. From S. ajricana,-Gilchrist, [ it differs in the character of its teeth, in possessing 
a smaller eye and a shorter maxillary, ill having the pectoral fin not ending below the 
origin of the spinous dorsal and not having the ventrals in advance of the origin of 
the first dorsal, besides other differences. S. ensis, Jordan and Gilbert/has a longer 
head, a less deep body, a larger eye and longer maxillary. S. goodingi, Seale/is 
tlluch less deep, possesses short gill-rakers (gill-rakers are absent in the new species) 
and differs in the position of the fins. S. pelleri, Jenkins/has longer eyes and is 
much less deep than the new species and differs in the number of rows of scales on 
the cheek. S. putnamiae, Jordan and Seale, I) differs in the length of the maxillary and 
also in the character of the teeth, in the proportions of the fins and in colouration. 

The new species differs from S. pinguis, Gunther,s in the character of the tip of 
the lower jaw, in the position of the fins and in the number of scales in the lateral 
line. S. snodgrassi, Jenkins,' has a larger eye, longer maxillary and a smaller num­
ber of scales in the lateral line. S. tome, Fowler,S differs in the depth of the body, 
in the number of scales in the lateral and transverse lines, in the width of the head 
and in the depth of the caudal peduncle, etc. S. waitii, 9 Ogilby, differs in every 
particular except in the height of the body and the length of the head. 

The type-specimen was collected at Satpara in the outer channel of the lake. 
The period of its capture is not noted. Evidently the species is an occasional visitor 

. to the part of the lake that is nearest to the sea. The type is 210 mm. in length 
without the caudal fin and is entered in the register of the Zoological Survey of India 
under No. F. 9453/1. 

Family OPHIOCEPHALIDAE. 

Genus OPHICEPHALUS, Bloch. 

Ophicephalus punctatus, Bloch. 
18o!. Ophicephalus pttnctatus, Bloch, I chth., x, p. 114, pI. ccc1viii. 
1803. Ophiocephalus karrouvei, Lacepede, Hist. Poiss., III, p. 554. 
1822. Ophiocephalus lata, Hamilton Buchanan, Fish. Ganges, pp. 63 and 367. 
1831. 0phicephalus punctatus, Cuvier and Valenciennes, Rist. Nat. Poiss., VII, p. 404. 

1 Gilchrist, Ann. South African Mus., VI, p. 256 (I908-IO). 

'2 Jordan and Gilbert, Bull. U. S. Fish. Com., II, p. 106 (1882). 

8 Seale, Occasional Papers Ber. Palt. Bishop Mus. Honolulu, IV, p. 18 (1906 ). 
" Jenkins, Bull. U. S. Fish. Com., XIX, p. 387 (1899)' 

f> Jordan and Seale, Proc. Davenport A cad. Sc., X, p. 4, pI. xiii (1907). 
6 Gunther, Journ. Mus. Godeffroy, II, p. 211 (1873). 
1 Jenkins, Bull. U. S. Fish. Com., XIX, p. 387 (1899). 

~ Fowler Proc. Acad. Nat. Sc. Philadelphia, LV, p. 750, pI. xlvi (190 3). 
~ Ogilby, A l1n. Qlleensland Al us., IX, p. 29 (1908 ). 
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l&f.z. 0pJria/lh.,IIl., ;"d;CIIS, ~I'C]d]al1d. Cell. lou"" .Vat. Hisl., II, p. 583. 
1848. ()phioa/lhaJ,,~ punctatus, J ~rd()l1 . • \Iat/rlls J ollrn. Lit. Se., p. 145. 

1853. Ophiocephalus p,melalu", Ble~kcr, Vah. Hal. (;""., XXV, p. 95. 
1H61. OPhiuuph"lfls punctatus, GUnther, Cal. Fi .... ". Brit. !lJlts., III, p. 469. 
1861. Op"io((phal,~s tltJinis, Id., ihid., p. 47(). 

18('5. Ophioceplu,III . ..; p"nctaills, Day, Fish. ,\fa/ahar, p. 151. 

1878. Ophioaphaills /lunctaills, Id., Fish. bId., p. 3h7, pI. lxx\,iii fig. 1. 

1889. OphiocepJrallls p,mela/lls, Id., Faun. Bril. Iud. Fish .. II, p. 364. 
IC)09. OPh;ocephalfls punetalus, Jenkins, Rec. 11ld. M Its., II I, p. 2H7. 
1<)10. 0Phiouphaills plmetatlls, Id., ibid., V, p. 1.38. 

1911. ()Phi()Ct'/lJralu~ /limetaills, Chaudhuri, 1·hid., VI, p. 23. 

There are two specimens in the collection; one tneasuring 148 mm. in length 
is from Parikud. The other, 108 tum. in length, was secured in the month of Sep­
tember J 1914 at Barkul. In Parikud the fish was probably introduced through 
human agency. The presence of the fish in September near Barkul, when the water 
of this part of the lake is almost fresh, is easily accounted for. 

Distribution :-Fresh waters of the East Indian continent and of Ceylon; Yunnan. 

Suborder PLECTOG· N ATHI. 

Division S( '/J ltJll()DltJRJJfI. 

Family TRIACANTHIDAE. 

Genus TRIACANTHUS, Cuvier. 

Triacanthus brevirostris, Temminck and Schlegel. 

1754. Balisit's sp., Gronovius, Mus. Icltthyvt., I, p. 52, pI. exv. 
1763. 8ali.l\trs bapes, Gronovius, ZooP"yl., p. 53, pI. cccxciv. 
I R03. Ralistt's sp. (RoUJret' and Ahatoo), Russell, Fish. l"izag., I, p. 14. pI. xxi. 

IXJO. Batistes hitlCIl!eatl4.~. Bennett, Fish. Ccylon. p. 15, pI. xv. 
lS4l). Trillc.l11t1m.1\ biacllieatus, Cantor, Jount. Asiat. Soc. Bengal, p. 1342 • 

I R50 . T,iacanllws hrct1irostris, Temminck and Schlegel, Faun. Japo11. Pisces., p. 294, pI. ex xix. 

fig. 2. 

1854. lJalistt's bipes, Gronovius and Gray, Cat. Fish. Brit. Mus., p. 37· 
I R54. T,iUCtwllllls brL''lIirostris, Hollard, Ann. Sc. Nat., I, p. 45, pI. ii, fig. I. 

18fiS. T,iacanthlls biaclileatlls. Day, Fish. Malabar, p. 260. 

1870. Triacanlhlls hreviroslris, Gunther, Cat. Fish. Brit. Mus., VIII, p. 210. 

1878. T,iaca"lhus brevirostris, Day: Fish. Ind., p. 685, pI. clxxv, fig, I. 

188<). T,iacantkus brevirost,is, [d., Faun. Brit. Ind. Fish., II, p. 47 I , fig. 170 . 

190 J. Triaeanlhus b,evi,ostris, Regan, Proc. Zool. Soc., I, pp. 181 and 183. 
1910• T,.iacanthus brevirostris, Annandale and Jenkins, Alent. Ind. Mus., III, pp. 8 and II. 

1<)10. Triaeant/ws breviroslris, Jenkins, Rec. Ind. M liS., ' •• , p. 136. 

1<)12. Triacant/ws .brcvirostris, I d., ibid., ,·n, p. 6. 

The specific name "bipes" by Dr. Laurence Theodore Gronow is the ear1~est, re­
portt..~ to be written before 1777 and said to be published in 1780. The species was 

described by Gronow at; early as 175-1- (~Ius. Ichthyo1. '). 

I cc Catalogue of Fish collected and described by Laurence Theodore Gronow n~~ in the British 

Museum:' Published by order of the Trustees, in r854; edited by J. E. Gray, pp. v-vll and 37· 
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There are fifty-seven specimens in the ·collection. This fish occurs very extensive­
ly all over the lake and breeds freely everywhere at least from February to Septem· 
ber. NUlnerous young measuring 12 mm. and upwards were secured in March, June J 

July and September. Some of the young have black or grey blotches or stripes 
The following statement shows the different localities in the lake whence the speci-: 
mens were obtained, and their number and size. 

2 specimens Off Balugaon 2I-vii- I 3 28 mm. and 40 mm. 

9 .. Off Barkul I3-xi -12 24 " 
to 56 

" 
3 Between Chiriya Island and 

Barkuda Island I7-xi-I 4 .. 255 " to 275 " 
10 Between Domkuda and Sa-

mal Island July, 1914 12 to 23 " 
3 " 

Off Nalbano Sept. IgI4 24 " 
to 53 .. 

I specimen South East of Patsahanipur 6-iii-14 12 
" 

I 
" 

Rambha Bay 86 

2 I specimens Off Samal Island 22-ix- I 3 II 
" 

to 47 " 
6 

" 
Seruanaddi near Barnikuda 4-ix-14 17 " 

to 46 
" 

I specimen Seruanaddi 8-ix-14 46mm. 

This fish is eaten by the Uriyas among whom it commands a very extensive sale 
and is extremely cheap; it is very popular with the poorer classes of the people 
round the lake; even tne skin, spines and bones separately find a ready market. 

Distribution :-Seas of India, of the Malay Archipelago, China and Japan; also 
Australia. 

Division GYMNODONTES. 

Family TETRODONTIDAE. 

Genus TETRO DON, 14innaeus. 

Tetrodon fluviatilis, Hamilton Buchanan. 

1822. Tetrodon fluviatilis, Hamilton Buchanan, Fish. Ganges, pp. 6 and 362, pI. xxx,-fig. r. 
1823. Tetrodon nigroviridis, Prod~, Bull. Soc. Philom. (1822), p. 130. 
184g. Tetrodon simulans, Cantor, Journ. Asiat. Soc. Bengal, p. 1356. 
1860. Arothron dorsovittatus, Blyth, ibid., XXIX, p. 173. 
1865. CrayraC£on fluviatilis, Bleeker, Atl. Ichthyol. Ind. Orient. Neerl., p. 68, pI. ccx, fig. 4. 
1865. Crayracion fluvial-ilis, Day, Fish. Malabar, p. 256. 
1870. Tetrodon fluviatilis: Gunther, Cat. Fish. Brit. Mus., VIII, p. 2g9. 
1878. Tetrodon fluviatilis, Day, Fish. Ind., p. 707, pI. c1xxxiii, fig. r. 
188g. Tetrodon fluviatilis, ld., Faun. Brit. Ind. Fish., II, p. 4g6. 
Ig02. Tetrodon flttviatihs, Regan, Proc. Zool. Soc., Ig02 (ii), p. 284. 
Ig10. Tetrodon fluviatilis, Annandale and Jenkins, Mem. Ind. Mus., III, pp. 8 and IS-

There are only three young specimens in the collection, one measuring 44 mm. 
in length caught off N albano in September, 1914 and two measuring 70 mm. and 
72 mm. in length from Rambha Bay in February, 1914. The fish is probably a per­
manent inhabitant in the main area of the lake and breeds in it. 

Distribut':on :-Seas and estuaries of India and the Malay Archipelago. This 
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species appears to be entirely littoral, e"tuarine and fluviatile. It ascends tidal rivers 
aDd has been reported as far up .l" S.Ha~hat in the Ganges. In the Amherst District 
of Burn13 it is said to hl~ found in hill streaU1S. 

Tetrodon oblongus (Bloch). 
1785. Tdraodon vblo"glls, Bloch, ..t It')!. Fisch., II, p. 6, pl. cxlvi, fig.!. 
1801. T draodon vblongus, Bloch and Schneider, S\'st. I cllthyol., p. 504. 
1803· Tflraodon sp. (Kappa), Rus~ell, Fish. Vizag., I, p. 17, pI. xxiv. 
1846 . Tdrodon alboplwnbells, Richardson, Vo)'. Sltlph. Ichthyo!., p. 121, pI. lviii, figs. 6 and 7. 
1846. Tetrodon alboplumbelts, I d., Rept. Brit. Assoc. Adt'. Sc. (I845), p. 199. 
1849. Tetrodon oblongus, Cantor, lount. Asiat. Soc. Butgal (1849), p. 1362. 
1860. Gastrophysus microphthalmus, Blyth, J ourn. Asiat. Soc. Bengal, XXIX, p. 174. 
1870. Tftrodon oblongl4s, Gunther, Cat. Fish. Brit. Mus., VIII, p. 278. 
1878. Tetrodon ob/ongus, Day, Fish. Ind., p. 702', pI. c1xxx, fig. 2. 

1889. Tetrodon oblongus. Id., Faun. Brit. Ind. Fish., II, p. 492 . 

1910. Tetrodon oblong liS, Annandale and Jenkins. Mem. Ind. Mus., III, pp. 8 and 14. 

There is only one young specimen in the collection measuring 67 mm. in length; 
locality and date of capture are not noted. Probably the fish is a chance visitor to' 
the outer channel. 

Distribution: -Seas of India; Indian Ocean; Malay Archipelago; China, Japan 
and the South Sea. 

Tetrodon patoca, Hatnilton Buchanan. 
1803. Tetraodon sp. (Kappa), Russell, Fish. Vizag., p. 18, pI. xxv. 

1822. Tetrodon patoca, Hamilton Buchanan, Fish. Ganges, pp. 7 and 363, pI. xviii, fig. 2. 

1849. Tetrodon dissutidens, Cantor, J Oltrn. Asiat. Soc. Bengal (1849), p. 1364. 
1855. Tetrodon patoca. Dumeril, Rev. Zool., p. 280. 
1865. Leiodon patoca, Bleeker, Ail. leltthyol. Ind. O)'ient. Neerl. V, p. 76, pI. vi, fig. 2~ 

1870' Tetrodon patoca, Gunther, Cat. Fish. Brit. Mus., VIII, p. 288. 
1878. Tet,odon patoca! Day, Fish. Ind., p. 703, pI. clxxxii, fig. 4. 
1889. Tetrodon patoca, Id., Faun. Br'it. btd. Fish., II, p. 492. 
1910. Tetrodon patoca, Annandale and Jenkins, Mem. Ind. Mus., III, p. 14. 

There are three specimens in the collection aU of which are young, measuring 
12 mm., 13 mm. and 2S mm. in length. They were collected in the latter half of the 
month of March, 1913 and 1914 in Satpara Bay and near Satpara. Probably the fish 
comes as far as the outer channel and breeds in the neighbourhood in February and 
March, when the water is nearly as salt as the sea outside. 

Distribution: -From Sind through the seas of India to China. The fish is very 
common along the Coromandel coast. The species is also common in the estuaries of 
the Ganges. 

Tetrodon reticularis (Bloch and Schneider). 
1785. Tmaodo,. testudineus, Bloch, Ausl. Fisch., I, p. 123, pI. cxxxix. 
1801. TtMfIOdon testudifUUS, Bloch and Schneider, Syst. lehtkyol., p. 502. 

1801. TetrflOdon reticuiaris, Id., ibid., p. 506. 
1803. Tmaodon sp. (Bondaroo Kappa), Russell, Fisk. Vizag., I, p. I9, pI. xxvii. 
180+ T",odon testudineus, Shaw, Gen. Zool., V, p. 444, pI. clxxviii. 
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r849. Tetrodo1/ testltd£nelts, Cantor,· Journ. Asiat. Soc. Bengal (r849), p- ~358. 

r865. Crayracion testud£1tell~, Bleeker, AU. I chthyol. Ind. Orient .. N eerl., V, p'. 7r , p1. ccxii, fig. 3. 
1865. Crayracion testudineus, Day, Fish. Malabar, p. 257. 
1870. Tetrodon reticularis, Gunther, Cat. Fish. Brit. Mus., VIII, p. 296. 
r878. Tetrodon reticularis, Day, Fish. Ind., p 705, pI. c1xxx, fig. 5. 
1889. Tetrodon reticularis, Id., Faun. Brit. Ind. Fish., II, p. 494. 
1910. Tetrodon reticularis, Annandale and Jenkins, Mem. Ind. Mus., III, p. 8. 

There are only two specimens in the collection, one measuring I45 mm. in length 
secured in March, IgI4 near Satpara, and the other measuring II2 mm. in length 
obtained in the channel between Barnikuda and Satpara on 4-ix-I4. Probably the 
fish is an occasional visitor to the outer channel when the salinity of the area is suffi­
ciently high. 

Distribution :-Seas of India, Malay Archipelago and New Guinea. 


