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PEEF ACE.

The work I now present to tlie notice of the reader is, I believe, the only attempt which

has yet been made to publish a fairly complete account of the Ichthyology of our Indian

Empire. I propose, therefore, to preface it by a short sketch of the circumstances which have led

to its being undertaken, as likewise by some notice of those zoologists who have preceded me in

endeavouring to advance the knowledge of this branch of Natural History in the East ; and I have

added comments on such matters connected therewith as seem to be of interest to the scientific pubHc,

or relate to the economic value of the Fisheries. It is now many years since I commenced to

devote time and no small labour to these subjects. From 1859 to 1862 I was on duty at Cochin,

and spent most of my spare hours in collecting specimens of the fish along that coast. The

examples secured and preserved were numerous, and the results are embodied in a work, " The Fishes

of Malabar," which may perhaps be considered the germ from which the present and more

pretentious treatise has taken its origin.

The notice of Government was drawn to the subject in the following manner. In 1867 Her

Majesty's Secretary of State for India, in a despatch to the Madras Government, directed their

attention to a letter from Sir Arthur Cotton, in which he said he " should suppose that the

injury to the coast fisheries must be very great, now that seven of the principal rivers on the East

coast" are barred by irrigation works that had been constructed. In consequence of this I was

directed by the Government to visit the " anicuts " or weirs in the Madras Presidency, in order that

the Heads of Departments might have fuller information on the subject than had been offered

them up to that date. This order was carried out as follows :—first the districts to the

south of Madras were inspected, and then those to the north. I was afterwards instructed to

continue these inquiries, and went to Orissa and Lower Bengal, afterwards to British Burma, and

at the end of 1869 to the Andaman Islands. An accident which occurred during these investi-

gations compelled me to proceed to Europe in March, 1870, but this enabled me to visit many of

the fish-ladders in use in England, and I returned at the end of the year to India.

My visits to the irrigation works on the rivers of Southern India in 1867, had, however,

completely established the fact that the fish which, prior to the erection of the weirs, had

ascended the rivers during the season of the rains for the purpose of spawning, were not only

prevented from proceeding up stream to spots suitable for the deposition of their ova, but

were collected in such vast numbers immediately below these weirs, which they vainly attempted

to pass, that the wholesale manner in which they were caught by the native fishermen almost

amounted to extermination of the spawning fish of each season. The want of legislation

a
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on the subject was fully recognized, but it was also seen tliat our knowledge of tlie

Ichthyology of that part of the world was exceedingly imperfect. Under these circumstances

I was oifered the post of Inspector-General of Fisheries, with power, when not required to

be present at the seat of Government, to travel about the country and collect information on

subjects connected with the Department.

My time was spent in these pursuits from January, 1871, to early in 1874, during which

period I visited every large river in India, and nearly the entire coast from Gwadur in

Beloochistan to Mergui in Tenasserim. This enabled me to form a private collection of many

thousand specimens taken from various parts of India, and, I believe, fairly representing the

Ichthyology of the lakes and rivers and of the Indian Ocean. The present work contains descrip-

tions of 1340 species, 1185 of which are in my own collection: I have also personally examined

111 additional Indian species in other Museums, some of which I have figured: the remaining

44 forms are described from the writings of others, as I have not yet seen examples

of them. It is from these matei-ials that I have endeavoured to meet the wishes of

Government that I should prepare a woi-k on "The Fishes of India."*

It must not, however, be supposed from what I have just stated, that T have any wish

to ignore the merits of those Ichthyologists who have preceded me in the treatment of this

subject. Science is deeply indebted to those gentlemen, most of whom I will endeavour to

specify by name and to add a few words respecting the labours of each.

The first writer on Indian Fishes I propose adverting to is Block, whose splendid work on

" Auslandische Fische" was published in 1785. It, his " Ichthyologie," and the continuation

of this latter by Schneider in 1801, contain many Indian marine forms. To these must be

added Lacep'ede's " Histoire des Poissons," 1798-18G3. No small impetus was given to the

practice of fish-collecting in India by the publication of these treatises, which fully deserve to

receive a large share of praise and respect.

Br. Russell, Naturalist to the Madras Government, was the author of the " Fishes of

Vizagapatam," wherein 200 forms are delineated and described. The work was published in

two volumes folio by the Court of Directors of the Hon. East India Company in 1803.

J)r. Francis Buchanan^ (who subsequently took the name of Hamilton) was born at Branziet, in

Stirlingshire, February 15th, 1762. Having completed his education and obtained his diploma at

Glasgow, he subsequently studied at Ediuburgh, receiving his degree in 1783. He entered the Navy,

but had to leave on account of ill-health. In 1794 he was appointed an Assistant Surgeon in the

Hon. East India Company's service on the Bengal establishment, and soon after his arrival iu Calcutta

he was sent with Capt. Symes on his mission to Ava, and employed his leisure in collecting specimens

of Natural History, nut only in Burma but subsequently at the Andaman Islands. He forwarded his

collections and drawings to the Hon. Court of Directors, who presented them to Sir Joseph Banks.

Eeturning to India he was stationed for two years at Luckipoor, near the mouth of the Brahmaputra,

when the fishes of that locality attracted his attention. In 1798 he was sent to examine the district of

Chittagong, and the country in the vicinity : here he largely augmented his botanical collections, which

* The parts of this work have been published as follows :—Part I, August 1875, to end of page 168, with 40 plates

and 130 figures: Part H, August 18"6, to end of page 368, with 41 plates and 148 figures: Part III, August 1877, to end

of page 552, with 65 plates and 305 figures, while Part IV contains 61 plates with 343 figures. The number of plates are 198,

the last being CXCV, but li a, lib, lie, are also inserted. The figures in 42 plates were personally delineated. The Government

copies, and those only, have " End of Vol. I " printed at p. 320, and contain a separate Index for that portion

.

t Chambers's " Lives of Scotchmen," i, p. 393.
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were disposed of as his Burmese ones had previously been. Part of 1799 was employed in investigating

the Fishes of the Ganges and its branches. In 1800 he was commissioned to report upon the state of

Malabar, lately conquered from Tippoo Sultan, when he found three new species of carps. In 1802

he was sent with Capt. Knox to Nepal, of which he pubhshed a history in 1818, but he restricted his

Natural History investigations to botanical pursuits. In 1 806 he was directed to make a comprehensive

statistical survey of the territories comprising the Presidency of Bengal as well as of some adjacent

districts. This occupied seven years, and it is only those who have had the opportunity of inspecting

the vast amount of information his twenty-eight thick folio volumes of MSS. contain, that can

appreciate the enormous amount of labour undergone, as well as the extreme accuracy of detail which is

there displayed. In 1815 he returned to Europe, but the drawings of fish, &c., he was not permitted to

take with him ; and subsequently he appears to have been refused access to his original MS. report,

when he desired to publish, at his own cost, the " Fishes of the Ganges," which he did in 1822 in

one vol. quarto. It contains descriptions of 269 species, and is illustrated by 97 figures. There is no

record of his having brought any specimens to Europe.*

Cuvier and Valenciennes' " Histoire Naturelle des Poissons" (commenced in 1828, and the last of

the volumes of which was pubhshed in 1849) has perhaps done more than any other Ichthyological work

in the present century to stimulate a liking for Ichthyology.

Mr. J. Bennett, of the Ceylon Civil Service, pubhshed in 1830 a beautifully illustrated work

containing coloured figures of 30 of the most beautiful and interesting of the Fishes found on the coast

of Ceylon. This was intended as the first instalment of a large work on the subject, which, however,

was never completed.

Dr. Cantor, of the Bengal Medical Service, was the next Indian author who wrote upon Fish, in a

paper in the "Journal of the Eoyal Asiatic Society," 1839, entitled "Notes respecting some

Indian Fishes," being observations he had made while discharging the duties of Surgeon to the

Hon. Company's Marine Survey. Subseriuently, in 1850, his "Catalogue of Malayan Fishes" was

published in the " Journal of the Asiatic Society of Bengal." It contains full and accurate descriptions

of 292 species, to which are added 14 plates of fish or anatomical details. His collections became the

property of the Hon. East India Company, and were transferred to the British Museumt in 1860.

Dr. John McClelland, of the same service, having been attached to a mission sent to Upper Assam

in the winter of 1835-36, devoted the time spent on the river to the examination and figuring of species

of fish, J and in 1839 published a memoir on " Indian Cyprinidas" in the second part of the 19th volume

* See remarks under the head of Blyth, p. v.

t The Museum at the India House received in 1819 from Br. HorsfieU some fishes ft-om Jav.a ; in 1823, a collection containing

fish sent by Dr. Finlayson, Surgeon and Naturalist to Crawfurd's Mission to Siam and Hue, the capital of Cochin China. Dr. Gn^dh's

zoological collections made in Afghanistan, and containing fish, were sent to the same Museum by the Bengal Government in 184a,

and the following year he personally presented more. The Asiatic Society of Bengal at several times also sent fishes to the India

Museum, and so did the Bombay Government in 1851. Mr. Brian Eodson, of the Bengal Civil Service, likewise presented some Nepal

and Calcutta fish to the British Museum.

X General BardwicWs " Illustrations of Indian Zoology," edited by Dr. Gray, were published in 18.'50-35. A majority of the

Indian fishes are copies from Ham.-Buch. original figures, of which McClelland observes " although they seem to have been withheld from

Buchanan himself, the following drawings from his original collection of unpublished figures of fishes have found their way from the

Botanic Gardens (in Calcutta) into Hardwicke's Illustrations without any acknowledgment to point out from whence they were derived."

A list of some of these figures follows. "Years have elapsed," says Cantor in 1850, "and no explanation has been offered to

Mr. McCklland's just observations." The late Dr. J. E. Gray observed (in a letter to myself, dated January 19th, 1872), " Hamilton

and Ilardwicke were great friends, and he allowed his artist to make copies of all his fishes from Mysore and other drawings for

General Uardwicke, in whose collection of drawings now in the Museum they are to be seen. Mrs. Gray engraved a large number of

the small unfigured species from that series but they have not been published." I may add that I obtained a set of these figures along

with some of the late Dr. Jerdon's MSS.; there are six 4to. plates containing -46 figures.

a *
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of the "Asiatic Researches" (pp. 217-465), with 25 plates, having 103 full figures of fish besides detaHs,

39 as stated by McClelland are copies from Ham.-Buch. drawings. The number of species described
is 138. He observes, "I am indebted to the gi-acious consideration of the Right Honorable George
Lord Auckland, g.c.b., &c., not only for the opportunity of examining my collection of fishes, which had
otherwise been denied on my return from Assam, but also for the inspection of the splendid collection
of drawings of the late Dr. Francis Buchanan-Hamilton, which," he continued, " contained 1 14 coloured
figures of fish

:
amongst mammals, 5 of Simia, 5 of FeUnte, 6 Cerrldce ; of birds about 00 of

Falconidce, 150 Insessores and 74 Grallae, the whole amounting to about 900 drawings." Subsequently
(1841) Dr. McClelland commenced the "Calcutta Journal of Natural History," which extended to
six volumes, and in the pages of which are several papers upon the Fishes of India, more especially on
the collections made by Dr. Griffith. Many of the specimens were transmitted to the Museum at the
India House,* from whence they were transferred to the British Museum in 1859.

W. H. Sykes entered the Bombay Army in 1804, when in his fifteenth year. In 1824 he was
engaged by Government to assist iu a statistical inquiry, and was thus employed until 1831, when he
quitted India as a Lieutenant-Colonel. He made a report that same year to the Court of Directoi-s
of the East India Company upon the " Fishes of the Dukhun," accompanied by some good drawings
and also specimens. These were left unnoticed until 1838, when they were, at the author's request,
transferred to the " Zoological Society of London," who published them in their Transactions, vol. ii,

1841, pp. 340-378. They contain descriptions of 46 species and give 28 figures. Some of the fishes,

without any labels, were transferred to the British Museum in 1860 from the India Ofiice. Other
specimens, perhaps skins, were wanting ; they may have been presented elsewhere or retained by the
author.

Dr. Wyllie entered the Madras Medical Service on June 11th, 1812. He contributed a paper on
the accessory breathing apparatus of Silurus singio to the " Proceedings of the Zoological Society of
London " in 1840, p. 34. He sent to Europe some stuffed fish, now in the British Museum.

Dr. Pieter v. Sleeker was born at Zaandam, in Holland, July 10th, 1819. He was apprenticed
to an apothecary from 1834 to 1837, in which latter year he commenced his studies at Haarlem,
where he graduated in 1840 and received his diploma. At the end of 1S40 and the commencement
of 1841 he spent six months at the Paris Medical School, and when iu that city appears to have
ucqun-ed a taste for Ichthyological pursuits. May 24th, 1841, he obtained entrance by public
competition into the Army Medical Department, embarking for Batavia iu November, and
arriving there March 13th, 1842. He returned to Europe in 1860, and was placed on the pension
establishment, April 1st, 1864. He collected in the East and brought in safety to Europe large
zoological collections, that of fishes alone exceeding 30,000 examples. His papers upon the Fishes
of the East are too numerous for me to give the titles. In 1853 he published a paper on the
" Ichthyologische fauna van Bengalen," pp. 162, with lists of all the fishes previously described
from India, and detailed descriptions of 162 species. In 1862 he gave descriptions of 11 species
of carps from Ceylon, which had been sent to the Leyden Museum: his paper has 4 plates
illustrated with 11 coloured figures. His magnificent "Atlas Ichthyologique des Indes Orientales
Neerlandaises " must ever remain as a lasting testimony to his unwearied industry, scientific

acquirements, and accurate determination of species. Unfortunately his sudden death, on
January 24th, 1878, occurred when he had only completed eight out of the twelve volumes;
and though much of the remainder is left in a forward state, it is to be feared that circumstances
may prevent its publication being completed.

* List in " Cal. Journ. Nat. Hist." ii, p. 573.
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Mr. BIyth, the able Curator of the Museum of the Asiatic Society of Bengal, gave several

interesting articles in their Proceedings on the Fishes of India: in 1858, remarks on some Fishes from

the Andamaus, pp. 270-272 ; Fishes from Pegu, Calcutta, and elsewhere, pp. 281-290; Fishes of Pegu,

1859, p. 297; The Cartilaginous Fishes of Lower Bengal, 1860, pp. 35-45; On some Fishes fi-om

Port Blair, 1860, p. Ill; On some Fishes of the Tenasserim Provinces and Lower Bengal, 1860,

pp. 138-174. He sent a number of fishes, personally collected, to Europe, and he informed me that he

entertained no doubt but that in the " collection of Fishes from Bengal, believed to contain many typical

specimens of Buchanan-Hamilton's work, presented by G. R. Waterhouse, Esq." to the British Museum,*

were some which had been sent by him to England. Having been permitted by Mr. Winter Jones

to examine the register, I find the majority of the generic names under which they were received as

AUla, Amhassis, Amhlyopus, Apocryptes, &c., were not invented until after Buchanan's death.

Col. Tickell, of the Bengal Army, gave a paper on Astheniirus atripinnis to the " Journ. Asi. Soc.

of Bengal," 1865, p. 32, pi. i. He also sent large collections of fish to the Calcutta Museum, and has

left a MS. volume of beautiful drawings of fish with descriptions.

Br. Thomas Caverhill Jerdon, so well known as the author of the standard work on " The Birds

of India," 3 vols., and another on " The Mammals," 1 vol., devoted some time to Fishes. The first

part of his " Fishes of Southern India" was published in the " Madras Journal of Literature and

Science," vol. xv, 1849, p. 139 to 149, and contained descriptions of 22 species, 3 of which were stated

to be new. The second part was also in the same volume (p. 302 to 346) ; it contained descriptions

or references to 150 species, 55 of which were believed to be new. In 1851 he gave another paper

to the same journal, entitled " Ichthyological Gleanings in Madras," p. 128 to 151, it contained

references to 391 species obtained during a two years' residence in Madras. A considerable number at

that time were unknown to science, but he refrained from naming them, which has been subsequently

done by others. He had coloured figures made of large numbers, and presented some fine stufi'ed

specimens to the British Museum.

Br. Giinthcr, of the British Museum, has considerably facilitated the study of fish by compiling a

" Catalogue of the Fishes in the Collection of the British Museum," eight volumes 8vo. 1859 to 1870,

published by order of the Trustees. The work is said to contain 6843 well established and 1682

doubtful species. The " Fishes of Zanzibar," published by the same author in conjunction with

Col. Playfair, must also be alluded to, as it supplies a list of 500 fishes found along the East coast of

Africa. It contains 22 plates and 67 figures of fish, some of which are simple outlines. The specimens,

mostly dried skins, are in the British Museum.

Br. Klunzinger has given two excellent papers upon the Fishes of the Red Sea in " Verhandlungen

der k.k. zool-bot. Gesellschaft in Wien," 1870, pp. 669-834, and 1871, pp. 441-688. Some of his

specimens are in the British Museum.

It is my pleasing duty to offer ray best thanks to the many friends who have afforded me assistance

in order that I might complete this work in a satisfactory manner, and amongst my official superiors more

especially to General R. Strachey, r.E.s., and A. 0. Eume, Esq., c.B. Amongst those who have given me

help in the East, or furnished me with materials they have collected there, I must especially mention

Sir Walter Elliot, K.c.s.r., formerly of the Madras Civil Service, who most libirally placed at my

disposal the whole of his beautiful and accurate coloured illustrations of the Fishes of Madras and

Waltair which he had had executed by native artists from the fresh specimens. These comprise many

hundred species, each with its native name attached, as well as Jerdon's identifications, thus giving me

the key to the fishes recorded in "Ichthyological Gleanings in Madras" (M. J. L. and S., 1851).

* British iluseum Catalogue, iii, isei, p. iv.
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Besides this he has obtained for me a few of Jerdon's original type specimens, some of which I have had

fio-ured, also a good number of MS. notes, as well as Cantor's MS. opinions upon the sharks and rays.

It will be seen in the pages of my work that I have quoted largely most interesting details from

some of these ; and I hope before long to complete a coloured series of the Fishes of India, which

I could hardly accomplish in a satisfactory manner were it not for Sir W. Elliot's assistance.

Hennj Sullivan Thomas, Esq.* Madras Civil Service, the author of a most able and exhaustive

report on " Pisciculture in South Canara,"t has given me very great assistance, not only in collecting

laro-e numbers of beautiful specimens from the fresh waters of Canara as well as from the sea, but

also in ascertaining a great deal respecting the habits of fish, their breeding, and what a lamentable

necessity exists for legislation with respect to the finny tribes. He has had a few excellent coloured

figures of some fresh-water fishes executed for me by native artists, and also sent me a collection of

the Fishes of the Shevaroys, some from Madras, and the first example of a trout bred in India in a

wild state.

The late Dr. Ferdinand Stolicz'ka,X the able and energetic Natural History Secretary of the

Asiatic Society of Bengal, assisted me both while collecting and also in obtaining specimens from

localities I did not visit. His first large collection of fish was made at Penang, and on his return

voyage by the Nicobars and Andamans: in the cold season of 1871 he obtained 18 species while on

a tour through Cutch (" Journ. Asi. Soc. of Beng.," 1872, pp. 258-2G0) : in 1873 he went as Naturalist

with the expedition to Yarkand; the collection of fish which he then made comprised 22 species,

out of which 9 were new (" Proc. Zool. Soc. of London," 1876, pp. 781-807).

I have likewise to oSev my thanks to Br. J. Anderson, of the Imperial Museum at Calcutta,

for affording me every facility towards examining its most interesting Ichthyological collection,

as well as for obtaining and transmitting to me in this country some species I wished to dissect

;

also to Mr. J. Wood-Mason, of the same institution, who assisted me in my collections. Br. Buka

and Br. Govan kindly collected for me at Almorah and Darjeeling, Br. Wright in Nepal,

Major Puchle^ in Mysore, H. E. Watson, Esq. in Sind, and Col. SJa,den at Mandalay in Upper

Burma, while Capt. Neill and Br. Caldecott, of the 1st Central India Horse, sent me a small

collection of fishes from Agur. Br. Bidie gave me leave to freely examine the specimens in the

Government Central Museum at Madras, and likewise had a collection made for me during my

absence. Br. Keess, the Garrison Surgeon, kindly superintended the work of a native collector.

Irrespective of those enumerated there are many others who have assisted me with specimens or in

various other ways, to each and all of whom I beg to tender my acknowledgments.

In Europe I have more especially to thank Professor Peters, Director of the Berlin Museum,

who not only most freely gave me access to the valuable contents of the magnificent collection

of fishes under his charge, but has also aided me in my difficulties aud assisted me with regard

to Bloch's type specimens.

* Author of " The Rod in India," or hints how to obtain sport, with remarks on the Natural History of Fish, Otters, &c.,

8vo., Mangalore, 1873, pp. 319. An excellent work for the use of the angler in India.

t Printed by order of the Secretary of State for India, 1870, pp. 77.

% Dr. Stoliczka was born in Moravia in 18.18. His earlier professional career was passed in tlie Imperial Geological

Institute of Austria, where he became greatlv distinguished by his palsontological work. In 1862 he accepted the appointment

of Pala-ontologist to the Geological Survey of India. He was selected as Katnrabst to accompany the Yarkand Mission. In

accepting this post he was made fully aw.are of the risk he was running, his health never having been completely restored after

an expedition he had undertaken some years previously to the higher regions of the Himalayas. tJn the return of the Mission

from Yarkaud he pcrislied, due to the extreme cold at the summit of the Karakorun Pass, June 19th, 1874.

§ Author of a paper entitled " Fresh-water Fu-h. in and about Bangalore,'' folio, 18GS, pp. 12.
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Among the Officials at the British Museum, I must record my acknowledgments to

Professor Owen, c.B., Mr. Winter Jones, and the late Dr. J. E. Gray, for such help as they were able

to afford me to obtain free access to the Ichthyological collection.

At the Hague, the late Dr. Bleeker, not only permitted me free access to his invaluable

Ichthyological Museum (containing about 2000 species),* his notes and his unpublished figures of

fish, but he also assisted me with his opinion, on the validity of species as well as presented me
with many of his types. lu him I have personally to deplore the loss of a kind friend, and one

who stood unrivalled among the Ichthyologists of the present time.

Professor Schlegel, the Director of the Leyden Museum, and his able Ichthyological assistant,

Dr. Hubrecht, have rendered me invaluable assistance. The latter, as may be seen in the pages'

of this work, has been indefatigable in searching out superior examples of such fish as I desired

to figure, but of which I did not possess sufficiently good specimens.

At Paris, I have to offer my thanks both to M. VaUlant and Dr. Sauvage, who most kindly

assisted me at the Museum in the Jardin des Plantes, more especially in respect to the type

specimens of Cuvier and Valenciennes' great work on Fishes. I cannot resist noticing here how
excellently preserved and scientifically registered the fish in that unrivalled Ichthyological

Collection are.

I have also to give my best thanks to A. G. Brisbane Ncill, Esq., of the Madras Medical

Service (retired), for his valuable assistance in carrying this work through the press, a labour

which can scarcely be appreciated except by those who have undertaken similarly arduous tasks.

The following are a list of papers published by myself, all more or less connected with Indian Fishes :

—

On the Fishes of Cochin, Pt. I. Acanthopterygii, Proc. Zool. Soc. 1865, pp. 1—40.

II ), „ Pt. II. Anacanthini, ^c.
,, „ pp. 286—318.

On the Fishes of the Neilgherry Mils mid rivers around their bases, Proc. Zool. Soc. 1867, pp. 281—302.
On some Fishes from the Wynaad, Proc. Zool. Soc. 1867, pp. 347—360.
On some new or imperfectly known Fishes of Madras, P. Z. S. 1867, pp. 558—565.

» » j> ,y „ „ „ pp. 935—942.

» ,, „ „ India, P. Z. S. 1867, pp. 699—707.

^ .. .. „ „ „ „ 1868, pp. 149—156.
On some neiv Fishes of Madras, P. Z. S. 1868, pp. 192—199.
On a nexo Gohioid Fish from Madras, P. Z. S. 18G8, pp. 272—273.
Pisciculture on the Neilgherry hills, Madras Quar. J. Med. Sc. 1868, pp. 37—99.
Catalogue of Indian Fresh-water Fishes (Acanthopterygii), M. Q. J. M. Sc. 1868, pp. 1—73.
Observations on Indian Fresh-water Fishes [Respiration), P. Z. S. 1868, pp. 274—288.
Observations on some Indian Fishes, P. Z. S. 1868, pp. 580—585.
On the Fishes of Orissa, P. Z. S. 1869, pp. 296—310.
On the Fishes of Orissa, Pt. II. P. Z. S. 1869, pp. 369—387.
Catalogue of Indian Fresh-tvater Fishes (Gyprinodontidce) , Madr. Quar. J. L. and Sc. 1869,

pp. 328—333. y ur J, ^

Bemarks on Fishes in the Calcutta Museum, P. Z. S. 1869, pp. 511—527.
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INTRODUCTION.

Prioe to commencing an account of the fishes existing in India and Burma, it will be necessary to

define the Geographical limits of the countries or seas the Ichthyology of which I propose to describe. They may
be brieflj- summed up as the regions of Sind, India, Ceylon, Assam and British Burma extending eastwards
to Mergui in the Tenasserim Provinces, and including the Nicobar and Andaman Islands in the Indian
Ocean. The boundaries are the Beloochistan and Sulieman ranges of mountains on the West and North-
West, the Himalayas and Upper Burma on the North and North-East, and the Indian Ocean to the South.
Within the foregoing area we find, as might be anticipated, vast difierences of climate as well as of locality.

The rivers vary in their conditions owing to the season of the year, the rainfall, and other

circumstances, both natural and artificial. Some rivers, as those which descend from the Himalayas, possess

Alpine sources, and in the hot months of the year are chiefly fed by the melting of ice and snow, while in the

monsoon season they are filled by the rains. Thus in the commencement of March, floods begin in the
Indus, when inundations are more due to melting snows than to the fall of rain

; on the contrary, in

the upper regions of the Ganges and Jumna, the rainfall is very considerable, occasioning floods, which subside

as rapidly as they rise. During the cold season these rivers being unreplenished by rains or melted snows,

are at their lowest.

In rivers destitute of Alpine sources, as the Nerbudda, Kistna, Godavery, and those arising on the

Western ghauts or lower hill ranges, snow rarely falls and never remains for any length of time. Along
with these must be classed as being of the same character, the affluents of the larger snow-fed rivers, and it is

in such where the temperature of the water is higher, that most of the hill fishes (excepting some loaches

and perhaps the Schizothoracincc) breed. If we take as an example the rivers on the Malabar coast, which as

a rule have their origin in the Western ghauts, we perceive that they receive the full force of tlie South-West
monsoon, which commencing in June, continues about three months. It is only at this period of sudden rises

and falls of the river, that breeding fish can ascend to the hill ranges for the purpose of depositing their ova
in suitable localities. As the monsoon ceases, the waters subside, and the breeding fish descend to the plains,

leaving the young to be reared in the pools remaining in the hill streams.

The rivers of the plains may be divided into those which have always a fair supply of water, as the

Indus, Ganges, Brahmaputra and Irrawaddi : and others which are comparatively dry during part of the year.

In some of these latter this deficiency of water is increased by what remains being abstracted for irrigation

purposes. t
During the rainy months of the year rivers are usually at their highest, submerging the contiguous

country, and filling the numerous tanks : here many fish retire to breed and are entrapped by every device

the ingenuity of man can conceive.

Weirs or bunds, as I have observed, affect fisheries by preventing the ascent of breeding fish to their

spawning grounds. Irrespective of this, any descending a river and arriving at a weir, find an obstruction to

their further progress down stream, but a large quantity of water being deflected from its natural course

down an irrigation canal, they as a consequence descend by this the only open route. Once down a canal and
over a single fall, there is no possibility of their return, and as these canals are being constantly dried in order

that the engineers may examine their structure, they become vast traps for the destruction of the finny

tribes, as successive waves of living fish pass down them only to die.

We find the same process going on elsewhere, although to a less extent. Thus in Malabar as the dry

season commences, water is required to irrigate the second rice crop ; but the rivers are very low, so the farmers

collect stones, lay them across the stream, filling in the interstices with shingle and stopping up the crevices

with bushes and mud. In this way the water which is stocked with fry is diverted into rice fields : the young
fish pass in to these levelled and partitioned localities, and if the water does not return to the river, but is

expended in the fields, they cannot escape destruction. Even if it does return to the river, fine traps

which do not permit the smallest fry to escape are fixed in every constricted place.

If we examine into what are the fish which inhabit these pieces of fresh water as well as the tanks,

lakes, and marshes of India and Burma, we find most diversified forms. Some are exclusively confined to

the fresh waters, while others enter rivers from the sea for breeding or to catch their prey.

The subject of the migrations offish during the rains is of importance, being mostly effected for the

h
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purpose of breedins^. At the commencement of the rains they become very excited, apparentlj^ unsatisfied

with the localities they inhabit, they restlessly seek a change. It is generally at this season that some have

been observed travelling on land, and it has been imagined that places which are only now and then covered

by water become peopled by tish in this manner after heavy showers of rain

The modes of respiratiim in some of these fishes are exceedingly curious, and have a bearing upon

the question of migration. We find respiration carried on in three ways :

—

First, as is usually observed

elsewhere, oxyo-en is obtained from air in solution in the water and which is separated at the gills, as by carps

and most siluroids. If such fish have a bandage stitched round their gill-covers precluding the use of the

gills, they die owing to the impossibility of taking in oxygen as described : on the same principle if the water

becomes vei-y muddy their gills become choked, respiration impeded and death ensues.* Secondli/, we have forms

on which muddy water does not produce an injurious efiect on placing a bandage round the gdl-covers. They never

obtain oxygen for any length of time fi-om the air in solution in the suiTouuding water, but inspire it direct

from the atmosphere, no matter how cool and charged with air the water may be : if unable to inhale

atmospheric air they become poisoned by the carbon remaining in their circulation. Such fish are to be

found in the amphibious forms of Anahas (p. 369), Pohjacanthus (p. 371), Trichogaster (p. 373), Ophiocephalus

(p, 362), Saccobranchus (p. 486), etc. These fishes rise to the surface, expel a bubble of air, and at the same

time take in a fresh supply (see p. 439), and this mode of respiration enables them during periodic dry seasons

or in the rains to migrate from pond to pond in search of food, or to ascend small water-courses to breed

during seasons of inundation when the stream is frequently intermittent. Thirdhj, there are fish which

appear to swallow air, as the loaches and spined eels (Rhynchobdallid^, p. 338), but no special air-breathing

apparatus has as yet been detected, except that some species are stated to have portions of the intestines

lined with vascular papillfe, where oxygen is abstracted from air which is first swallowed and subsequently

returned by the mouth or by the anus.

A curious phenomenon in Indian fishes is the appearance of adult and healthy ones after heavy falls

of rain in localities which had been dry for months previously. If when water failed in India, all the fishes

in tanks which dried up were to die, none would be found for the succeeding year's supply unless migrations

took place from other localities. As I and others have personally seen live fishes dug up from the ground

where a tank had dried up, I do not think we are justified in rejecting the native theory that they become
torpid in the mud where they wstivate. As the water in tanks becomes low, the fishes may be perceived

congregating in holes and places where their backs are barely covered : if disturbed, they dive down into the

thick mud so that a net is often inefi'ectual to capture them. As the water evaporates they become

increasingly sluggish, and finally there is every reason to believe that some at least bury themselves in the

soft mud and await in a state of torpidity the return of the next season's rains, as is weU known to be the

case in animals which possess a higher vitality, as Batrachians, some of the Crocodiles : also molluscs and land

snails amongst the invertebrata. It may be that ova of these fishes are in the mud of these tanks with

their germination retarded as we know can be accomplished by means of ice. However this may be, a few

days after the rains we find numerous fry in many inundated spots.

The strictly fresh-ivater forms are divisible into those which are comparatively stationary or non-

tnigratory, and secondly the migratory forms which find the waters of the plains unsuitable for the deposition

of their ova, or else change their residence in order to obtain some peculiarly desirable description of food.

We may, therefore, first briefly allude to the breeding of the non-migratory fresh-water forms of the

plains, some of which are monogamous others polygamous. The ubiquitous and amphibious walking fishes,

Ophiocephalidj;, are among perhaps the best known of the monogamous species, which as a rule do not produce

such a number of ova as the migratory forms, but appear to breed oftener. Some deposit their ova in tanks,

others prefer rivers where they live in deserted holes they find in the banks. When the fry are hatched

they are defended by their parents until old enough to protect themselves. The polygamous non-migratory

fishes of the plains are very numerous, and do not migrate any long distance for the purpose of breeding

:

in places the smaller carps are innumerable. All these forms during the rains pass up small water-courses in

order to deposit their eggs in irrigated fields, flooded plains, temporarily formed tanks, or along the grassy

banks of flooded rivers.

Of the migratory fresh-water fishes we have those which restrict their migrations to localities in

the plains and others which a.scend to hill streams to breed. These latter forms, as might be anticipated,

are as a rule larger and stronger than the non-migratory, and they appear to return to the hill ranges

to deposit their ova as naturally as some marine species enter fresh waters for this purpose.

Of the Anadromous, or migratory marine forms which ascend rivers in order to deposit their

ova in suitable spots, we have a good example in the Hilsa or Shad {Clupea ilisha, p. 640). Weirs

now form an insuperable bar to their ascent up some of the rivers.

The fry of the polygamous fresh-water fish have certain natural laws of protection. Thus they

are safe from their voracious parents in hill streams and rivers, as those localities being unable to supply

food to the mature forms they, having deposited their ova, drop down again into the rivers of the

* If numerous fish are seen de.ad on the lianks of a flooiletl Indian river, it may be simply due to their gills having been

choked by mud : should any amphibious forms however be perceived, other causes must have been in operation as poison whether
introduced by man or the addition of water from jungles where it bad btcooje imprcguaied with poisonous vegetable substances.
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plains. On the waters subsiding the fry likewise migrate down stream, but in a much more gradual

manner : on the Himalayas they are often detained in the pools of the streams throughout the dry months,

being unable to descend until the next year's rains. The same thing obtams an the low country in a

modified form, where the fry are found to abound in flooded localities, and durmg the rams e^•e^y little

stream and piece of water connected therewith is resorted to by them to obtain food m. They are

also found in sheltered spots at the edges of rivers and in shallow pieces of water where there is no

current to wash them away.
. a i j c i j

During seasons of inundation many fish ascend small channels into irrigated or flooded helds

for the purpose of breeding : at these times they appear to have lost much of their natural timidity

and are only solicitous to reach a suitable locality to deposit their ova. During this period they are

trapped throughout the length and breadth of India and Burma. Fishing weirs are permitted to extend

across rivers, and "as the waters from above become unwholesome, fish attempt in vam to descend, but

the owners of these weirs allow no passage, and as they die in myriads, cart them off as manure^^

(Oflicial Report). " Damming, lading out and poisoning waters are freely resorted to for fishing purposes.

In Oudh " the reports from four native officials give 68,300 maunds of fry as yearly killed m then-

district alone." In the Madras Presidency the size of the mesh of the nets employed at the period the

fry are about is variously reported as follows : Will catch a black ant, detain a mosquito, or even

capture a fish eo-g. In Assam, it is stated, " in the shallow waters in the rice-fields women and

children may be° seen in crowds fishing with baskets, through the interstices of which a tadpole could

not pass Those that escape this danger, and following the flow of water, an-ive at one of the innumerable

little bunds separating the various paddy-fields, find their further progress barred by funnel-shaped

bamboo traps, through which the water is made to pass, but whose outlets are so small that only the

most minute fish can get through. Escaping to the smaller water-courses their dangers seem to increase.

The channels are divided into sections by erecting bunds, and from one of these they proceed to bale

out all the water, capturing every fish, large and small : they then form another bund and bale ofi^ another

portion in its turn. The fish finally arriving at the smaller rivers find their exit barred by weirs which

will let nothing pass, and not content with this, the Assamese will sometimes resort to poison."
_

. ,

The fixed engines are mainly constructed of cotton, hemp, aloe fibre, coir, or some such elastic material

:

or else of split bamboo, rattan, reed, grass, or some more or less inelastic substance. The mesh is so

minute that in places water may be said to be strained through it. A common plan is to fix across a

river a net shaped like a wall with a bag in the centre ; towards this all the fish are driven, or even a

second net is dragged towards it. Fine-meshed nets are even attached to the sluices of tanks, or to wherever

water is let out of a field. In hilly districts until the first rush of the water has subsided the weirs

cannot be employed, but after that they come into use, and the fish descending from their spawning beds

are entrapped. In short, every conceivable variety of trap is employed by the agriculturists, while sniall

nets or baskets of various forms and shapes are hung over weirs just above the water: breeding fash

finding this barrier in their way try to overcome it by jumping, and many are captured by falhng into

^"nP^P POTlt'Fl VfljTlCGS

Movable fishing implements, as nets with various sized meshes, are used much as follows. When the

fry are first moving about, those having a minute mesh are employed to capture the tiny creatures :
as the

fish become larger the size of the mesh of the net increases : small wall nets are dragged up water-

courses where fry abound : purse nets are employed in similar localities. Or these movable mplements

may be composed of inelastic materials as already described, while some weirs are thus formed. Of the native

ofiicials reporting upon the size of the mesh or interstices of these constructions, 91 replied as follows :

5 gave the interspace between knot and knot at 1 inch : 5 at less than 1 inch : 18 at 1/2 an inch

:

5 at 1/3 of an inch : 24 at 1/4 of an inch : and 34 at from 1/5 to 1/32 part of an inch.

Rivers are sometimes diverted in order to capture the fish, or streams if sluggish are dammed

and laded out, or waters are poisoned, the captures being sent to neighbouring villages for disposal, ^ight-

lines, spearing, shooting, are all in vogue to obtain the fresh-water fish. One mode ot employing

hooks is to fix a row on a line in a pass in a hill stream, when if the waters are very muddy some fash

are hooked as they attempt to ascend to their spawning-beds or to descend after breeding
:

others escape

horribly injured. The right of " snatching" appears to have been sold in some places by the revenue

authorities; this right or amusement is thus described. A cord is armed with large iron hooks at

intervals of two or three feet, by means of bits of wood they are retained with their points uppermost^

This line is thrown across a stream and kept about two feet below the surface, a nian on each

bank holding either end. Then other persons with poles beat the water and drive the fish up stream,

and as one is seen passing over this inhuman instrument of capture, the cord is jerked m order tiiat a

hook may transfix the game. Dexterity is said to have resulted from constant practice
;
many hsh are

thus captured, but more perhaps get away crippled to sicken and die a lingering death.*

Of the vermin which destroy fish we have many forms, but none that approach destructive man

who appears to be attempting to exterminate the supply. There is the fish-eatmg or long-snouted

* For the different poaching practices to catch fish employed in India and B
"Fresh-water Fibljer}- lieport," 1873.

;urma and remedies proposed, see

h *
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crocodile, Gavialis Gangeticus, Gmelin, which attains upwards of 20 feet in length and is found throughout

the Indus, Ganges, Jumna, Brahmaputra, Mahamuddee and their affluents. Native fishermen do not

destroy them, looking upon them as fellow sportsmen. The snub-nosed or man-eating crocodiles, Crocodilus

palustris, Less., and G. porosus, Schn., are found in most parts of India, and assist in depopulating

the waters of fish. Otters do a considerable injury to fisheries, especially in hUl streams, but I have

observed one redeeming point : they destroy the large frogs which cause great destruction amongst

fish ova and fry in the paddy-fields. There are many other minor enemies, as wading birds, snakes,

tortoises, turtles, and the Gangetic porpoise, Platanista Gangetica.

But the question comes. Of what econonic value are these fresh-ivater fisheries? and What
proportion of the native population of India and Burma employ fish as food ? Fish enter more into the

diet of the urban than they do into that of the rural population in India, as in the former localities

(if we except the Brahmaus), its consumption is only limited by the amount of the supply and the

cost of the article. I extract the following from official returns. In Sind fish is generally eaten except

by Brahmans : in the North-West Provinces containing about 28 millions of people, out of 20 returns

received, 17 give more than half the population as not forbidden by their religion to eat fish: and the

same is observed in Oudh, the Bombay Presidency, Mysore and Coorg. In South Canara the collector

estimated those who eat fish at 89 per cent, of the population : in Bengal proper 90 to 95 per cent. :

in Assam and Chittagong nearly the entire population : while in Burma it is universally consumed in

the form of nga-pee.*

How are the marlcets supplied ? Out of 243 returns made by officials from the Punjab, North-West

Provinces, Sind, Oudh, and the other localities already referred to, 180 observe that the markets are

insufficiently supplied : 7 that they are occasionally : 3 that they are fairly so : 45 that they are fully so,

but 9 of these remark that it is chiefly with marine forms which often are salted : while 8 are doubtful.

Thus the markets fully supplied are not one-fifth of the total, and one-fifth of these obtain their supply

from the sea.

If we now turn to the Geographical distribution of the fresh-water fishes of India we perceive

that more than one theory has been advanced in order to explain how vertebrates obtained access to Hindustan.

Mr. Wallace remarks that "the great land masses of the Northern hemisphere are of immense antiquity,

and the area in which the higher forms of life were developed. In going back through the long series of

Tertiary formations in Europe, Asia and North America we find a continuous succession of vertebrate

forms including all the highest types now existing or that have existed on the earth. * * That here

alone were developed the successive types of vertebrata fi-om the highest to the lowest," and successive

waves of life swept southwards. " During the Miocene period, when a sub-tropical climate prevailed over

much of Europe and Central Asia, there would be no such marked contrast as that which now prevails

between temperate and tropical zones; and at this time much of our Oriental region, perhaps, formed a

hardly separable portion of the great Paliearctic land. But when from unknown causes, the climate of

Europe became less genial, and when the elevation of the Himalayan chains and the Mongolian plateau

caused an abrupt difference of climate on the northern and southern sides of that great mountain barrier,

a tropical and a tempeiute region were necessarily formed : and many of the animals which once roamed

over the greater part of the older and more extensive region, now became restricted to its southern or

northern division respectively. Then came the great change we have already described opening the

newly-formed plains of Central Africa to the incursions of the higher forms of Europe ; and following on

this, a still further deterioration in climate, resulting in that marked contrast between temperate and

tropical faunas, which is now one of the most prominent features in the distribution of animal as well

as of vegetable forms."

Several good zoologists have considered the African element to be very largely represented in India,

or as observed by Mr. Blanford (Ann. and Mag. 1876, p. 294), its vertebrate fauna contains three elements,

derived at three ditferent periods from countries which were or had been in connection with Africa. The
first of these consists of the forms common to the Ethiopian and Oriental region. These are in India the

bulk of the fauna. The second consists of forms common to the Ethiopian region and India, but which

do not extend to the Eastward of the Bay of Bengal : nor are they represented in the portion of South-

western Asia now lying on the direct line between India and Africa. The third is composed of species

with Ethiopian affinities which may have wandered into India from Arabia and Beloochistan.

Some insight into the tenability of the foregoing opinions may perhaps be found in briefly

examining the distribution of the fi-esh-water fishes at present existing. Although mountain chains or

sandy deserts may be insuperable obstacles to the extension of fishes in certain directions, no less impassable

* Ngapee is a Burmese term employed for a preparation of fish or crnstacca. If fish are the constituents they

may be employed whole or pounded. The general mode in the former is to cnt off the head of the lish. and if large it

is split in two, cleaned, dried a few hours in the sun : salt is now rubbed into it, and it, along with others, is packed

into a jar, from which they are removed the next day and treated m a similar manner. In large ti.sheries where many have

to be preserved, a hole is dug in the ground where tliey are placed in long bamboo baskets in alternate layers of fish and

salt aud the whole buried for some time. There are many modes of preparing Ngapee. Of this substance the Chief Commissioner

remarked :
—" The quantity consumed in our territory is not known accurately, hut the average yearly export to L'jipcr Burma

during the past four years has been upwards of 716,0(10 tons, with a value of £170,000; aud the home cousuniptiou in British

Burma is certainly far greater than the quantity exported."
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to the fresh-water species is a tract of salt water, or a narrow arm of the sea. It is absolutely essential for

the migrations of these fishes that fresh-water continuity should be unbroken, while to admit this it seems

reasonable to insist that a land connection must have been present for the existence of the fresh-water to be

possible. If, therefore, forms of fre^b-water fishes are found in the islands of the Indian Ocean identical

with those on the mainland, it does not seem unreasonable* to suppose that the two localities have been

connected one with the other at some antecedent period.

Of the 87 Genera of fresh-water fishes to which I have to allude, we find the distribution to be as

follow :

—

5 restricted to the Himalayas or Tartarian forms.

69 in Hindustan ; of these 38 extend to the Malay Archipelago.

8 restricted to Ceylon, of which 4 are found in Burma and 5 in the Malay Archipelago.

5 in Burma, 4 of which extend to the Malay Archipelago.

Out of those genera which are extended from India to the Malay Archipelago, 12 are common to

Africa, India, and the Malay Archipelago : while 2 only are restricted to Africa and India, and both these

forms are found in the intervening Mediterraneo- Persic sub-region. In the Indian fresh-water fishes of the

present period, the Malayan element is far more developed than the African.

Of the 14 Genera at present existing in both Africa and India, we find that 9 are strictly confined

to fresh waters, as in them there are no species which reside in the seas or estuaries : of these 7 are lilcewise

found in the Mediterraneo-Persic sub-region, and it is therefore reasonable to suppose that it may have

been by that route that they obtained access into India.

Of the sub-regions of India and Burma we have first, the Geylonese, extending from Goa down the

Western coast of India including Canara and Malabar, with the Western ghauts, to Ceylon : passing along

the Neilgherries, its piscifauna joins with that of the Hindustan sub-region in Mysore, while in the

Carnatic°it in like manner passes as far as the river Kistna. 27 Genera of fresh-water fishes have been

found in the island of Ceylon, all but one of which (Ghanna) are common to the mainland.

This Geylonese sub-region possesses several elements in it which appear to point out the advisability

of separating it from that of the plains of India. Thus we find the Genera Pristulepis and Sicydium in

Malabar or Canara, absent from the plains of Hindustan, but reappearing in Burma: the Ophiocephalus

micropeltes and the siluroid Glarias Dussumieri, have a nearly similar distribution. Ghanna is restricted

to Ceylon and China. Polyacanthus is found in this sub-region, but elsewhere nowhere nearer than the

Malay Archipelago ; in fact one species is restricted to the island of Ceylon and to Java. Silurus in the

Western ghauts and Himalayas, but not in the Hindustan sub-region. The Cyprinoid genus Hoinaloptera

has two species on the Western ghauts identical with those on the Himalayas, but the Genus is absent from

the intervening country, being otherwise restricted to Burma and the Malay Archipelago. Genus Scaphiodon

extends from "Syria to Siud and along the Western ghauts of India. The siUiroid Genus Englyptosternum

is found both in Syria and along the base of the Himalayas. The Genus Etroplus is restricted to this

sub-reo-ion, but a nearly allied form has been found in Madagascar. These few facts may be variously

interpreted, but they appear to show that from Syria and the Mediterraneo-Persic region we have

Northern forms extended along the Western ghauts of India and likewise along the base of the Himalayas.

They also seem to demonstrate that some close connection must have existed in times gone by between

the Geylonese and Malayan sub-regions.

The Hindustan sub-region is that large alluvial tract which extends from the Himalayas and

the mountain ranges of Sind southwards to meet the Geylonese sub-region, it also embraces the valley

of the Brahmaputra. Out of the 69 Genera of fresh-water fishes found in this area 64 extend to Burma,

and 38 of these to the Malay Archipelago, while 15 are common to the Patearctic region ; and there is,

as might be expected, a larger proportion of Burmese forms in Assam than elsewhere in India
;
while the

Genera restricted to the area of this sub-region are no more than 5, and, with the exception of Sisor,

it possesses no well marked local forms.
. .

The Himalayan sub-region cannot be included with that of the plains of India; it is true that

some varieties of fish ascend there to breed or even to reside there. Finding tropical valleys in the.se

elevated districts suitable to their necessities, it is not surprising that following their prey up the streams,

they may have been cut off from a return to the plains. Some of the tropical forms which are found

there have become modified for a life in hill torrents as Pseudecheneis (p. 500), which possesses a sucker

formed of transverse folds situated on its chest between its pectoral fins and by aid of which it keeps

itself from being washed away : Ghiptosternum (p. 496) is another .siluroid genus, also with an adhesive

sucker on the chest, but with longitudinal folds : the fish of this last genus (although some are found in

the Himalayas) seem to be adapted more for rapid rivers of the plains : Exostoma (p. 501) is another

remarkable form extending along the Himalayas to Thibet and China, as well as the spur or continuation

southwards through Burma and Siam. But once near the summits of the Himalayas, we come

across the true Tartarian or Turkestan forms. Here there are carps which have but little relationship

* 1 omit from this di.^cnssinn the oft-repeated tale of geese swallowing fish egg?, which were subsequently voided

uninjured and with ihcir vitality imimpMi.ed ! It mav be that aquatic birds have had tlieir maws filled with fasli ova and Hying

some short dislauce have disgorged such unimpaired, their vitality still remaining. The action of wh rlwinds I have already

adverted to.
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to those of the plains of India, -^-here only stragglers are to be occasionally found and then rarely far

from the base of these mountain ranges. The Schizothoracinj: or Hill barbels are carps more or less

covered with minute scales or destitute of any. They have a membranous sac or slit anterior to the anal
tin, which is laterally bounded by a row of vertically placed scales, like eave-tiles, and which are
continued along the base of the anal fin. They are conhned to cold regions or at least to localities

possessing snow -fed rivers, many of which rivers end in lakes and do not go to the sea. They extend
from Eastern Afghanistan and Western Turkestan through Tibet and the most westerly districts of
China. One of the Genera (Oreitms) having a sucker behind the lower lip is able to exist in the rivers

of the sub-Himalayan range. Here then is a group of fish which has not spread to the alluvial plains
of India from the Himalayas, they being evidently residents of cold climates.

Burmese and Siamese sub-region.—Of this it is merely the Western portion or that of Burma that claims
our attention. In it we find 63 Genera of fresh-water fish recorded : 4 are found in it and in the
Ceylonese, but not in the Hindustan sub-region, 5 are restricted to Burma : and .54 are common to it

and to the Hindustan sub-region : out of the 63 Genera 41 extend to the Malay Archipelago. But it

must not be overlooked that I have included Assam in the sub-region of Hindustan, and for the following
reason, owing to the Brahmaputra river entering the Gangetic system, an easy mems exists for enabling fishes

to belong to both deltas, in fact very many forms appear to be found in the three large watersheds of the
Brahmaputra, Ganges and Indus. Similarly we find the fish-eating crocodile Gavialis Ganiieticus

common to all, but not extended to the Ceylonese sub-region nor to Burma.
Omitting for the present from whence the type forms of vertebrate life were derived, we require

to know how it is that some of the identical species of fish are found along the Western ghauts of India
and in the Himalayas, but absent from the sub-region of Hindustan ? and how is it we see some genera
identical in Ceylon and in the Malay Archipelago or in China, but absent from India and Burma ?

The presence of certain Chinese, Malayan, Burmese and Siamese foi-ms in Ceylon and in the
Western ghauts, with their absence from the intervening alluvial plains of Hindustan, leads to the
supposition already touched npon that, at an antecedent date some connection existed between these earlier

geological formations and the more eastern countries. We observe some identical forms in the island
of Ceylon and in Java or China, but absent from intervening localities : but does this prove more than
that some of those intervening stations have passed away, having been perhaps submerged in the Indian
Ocean ? Between Ceylon and the islands of the Malay Archipelago are the Nicobars, not far removed
are the Andamans. I have examined some fresh-water fishes (Nuria) from the Nicobars, from
whence they were brought by Mr. Ball, and find them identical with the species existing in India and
Burma. I have personally examined some streams at the Andamans, from which I obtained Ophiocephalus
gaclma and Haplochilus panchax, both common to the mainland, and these would seem to point out that
a land connection may have existed between these islands and Burma, perhap)S being also extended to
Ceylon and the Malabar coast.

If this was the route by which fish obtained access from Malaysia to Ceylon, may they not in like

manner have been diffused along the hills of Siam and Burma to the Himalayas ? and this would account
for such forms as Siliirus, common to these three regions, to the two species of Homalupfera. existing in

the Western ghauts and also on the Himalayas. And when we find that the Genera Sihirus, Exostoma,
and to a great extent Oreinus are still found thriving along the whole extent of the Himalayas from
Afghanistan on one hand to China or even Siam on the other, we perceive that such a view is not
contrary to present existing facts.

In the alluvial plains of Hindustan there appear to be traces of two piscifaunas, one from the
North conjoined with the Ethiopian, and one from the East obtained again from ^lalaysia by way of
Burma and Assam. Whether these plains at one period had a wholly Malayan fauna as some suppose I
shall not discuss, the late Dr. Stoliczka considered that such was the case, but it became more or less

destroyed in those parts which were afiected by the enormous volcanic eruptions, characterized as the
trap formation of Central and North-West India. It was after this time that he supposed the
African element obtained access to the Hindustan sub-region, and it may have been so, but as already
shown it entered (if we take fish as our guide) by way of the Mediterraneo-Persic sub-region, and we
still find genera of the latter region (not found in Africa) along the Western ghauts of India {ScajjJdodon)
and also at the base of the Himalayas (Eughjiitosternum).

Whether this element never extended to any considerable extent to Eastern Bengal or whether the
Burmese forms subsequently obtained a preponderance there, or whether as seen in Discognathus lamta,
it is still spreading, are problems requiring .solution, but it is quite certain that at the present time the
Malayan element is in the majority in the plains of Hindustan, due perhaps to a second wave of fish-life

received from the East.

Space prevents my entering upon the question from whence these types of genera have originally
been derived ? Are they all or only some of Pala?arctic origin ? Have modifications occurred in fish as
they have neared the Tropics, by which we could account for all the various families and genera which
we now perceive ?

I would first remark that Acanthoptertgiax or spiny-rayed forms of fresh-water fishes in India
are most numerous in maritime districts, next in the deltas of large rivers, while they decrease as we
proceed far inland. The CrPEixiD^ and SiLnRiDj; are the chief elemeuts of the Indian fresh-water



INTRODUCTION. xv

fish fauna, as out of 69 Genera 35 are CarjJs, 26 Siluroids, and 19 AcantJiopterygians, of whicli last 6 are

modified by an amphibious respiration for special tropical requirement ; and of these last forms the family

which has the widest distribution is the amphibious OpUocephalidcB, which is likewise the one in which

true spines are the least developed.

The Acanthopterygian Indian ft-esh-water forms probably had a marine ancestry, several of the

genera still having marine species, but not so the Carps. The most important genus of Indian carps is

Barhus, possessing about 70 representatives in India, a genus which is likewise found in Europe.

We find the largest forms ascending to the colder regions of the hills to deposit their ova
:

and the

species of the genus being of the smallest size in the hot plains where they breed : along with these

peculiarities we observe as a rule that similar to the European barbel, we have 4 appendages to the

mouth (barbels) in the large forms, 2 in those of medium size, but none in the smaller forms of the

plains. It would appear that it is not improbable that many genera of Carps are Palsearctic, their

type-progenitors having been derived from a northern ancestry : but there are others, as Romaloptera,

Fsilorhynchus, Semiplotm, Catla TkijnnicMhijs, Amblypliarijngodon, Aspidoparia, Bohtee, Chela and their

allies, which are no less of Oriental origin, and I hesitate to accept the theory that such are merely

modified northern genera.

Respecting the scaleless Siluridj;, they as the Acanthopteetgii are perhaps modified marine forms. In

them the air-vessel or air-bladder possesses two distinct functional ofiices. In the Acanthoptertgians

where this organ is destitute of a pneumatic duct its use (excluding the question of its connection with

the internal ear) appears primarily to be a mechanical one, viz., for the purpose of maintaining a required

level in the water, and permitting the fish to rise or fall as desired. In the majority of carps (CtfriniDjE)

in addition to the foregoing function, a pneumatic tube connects it with the pharynx or upper portion

of the alimentary canal, and also a chain of ossicles with the internal ear. In fact, it serves both for

the purpo.se of hearing and also for flotation. But in the sheat-fishes (Sildkid^) the power of employing

this air-vessel as a float appears to be subservient to that of hearing. Living as they do the life of

ground feeders and mostly restricted to muddy localities, this organ is more usefully restricted to acoustic

purposes, while the feelers round their mouths permit them to move about with ease and safety, and

their organs of hearing to ascertain the vicinity of an enemy or the approach of some incautious prey.

In marine forms we meet with this air-vessel having a thick outer fibrous layer and attached to

the lower surface of the bodies and transverse processes of some of the anterior vertebrae, while a chain

of ossicles connects it to the internal ear. As however we pass inland or towards mountains, a change

occurs, the air-vessel being partially or entirely surrounded by bone. This may be effected by a trumpet-

shaped extension of the lateral processes of the first or second vertebra: or else by an expansion of the

most posterior of the auditory ossicles, but in either case the chain of bones is continued to the internal

ear. This being a modification of what we perceive in the Indian marine forms seems to lead to the

conclusion that it is through such that the fresh-water species may have been derived.

Having briefly adverted to the fresh-water fish and fisheries, it becomes necessary to offer a few

remarks upon those of the sea. They not only exist in the open sea and along the coast, but so far as

tidal influence extends up large rivers, backwaters and estuaries. Opposite certain places on the coasts

of the ]\Iadras Presidency, vast mud banks are present, but they are so fluid as to enable many kinds of

fish to find abundance of food there, immunity from disturbance in the surrounding element such as exists

in the open sea, and an excellent locality for breeding purposes.

Contrary to what obtains in the fresh-water fisheries, there is no paucity of the finny tribes in the

sea, but owing to some unfortunate cause, the harvest remains comparatively untouched. But before we
condemn the apathy of the native fishermen it will be as well to inquire whether a market exists for the

fish were they to capture them? or is the fisherman's occupation directly or indirectly affected by laws

and regulations rendering it impossible under present circumstances to carry on his trade in a profitable

manner ?

If the fisherman has but a limited market for fish when captured, he naturally carries on his industry

where he can do so with the least amount of expense and toil, which must be effected by taking the

smaller kinds that can be dried with ease, and do not require a large outlay on salt. These smaller

fish prefer the vicinity of the shore where they obtain their food, but by destroying the small kinds

and the Crustacea, the fisherman is removing from the waters that which decoys the larger and more

predaceous ones in. As a result he scares away what should be the natural supply, and to the

uneducated eye the amount in the waters appears to have diminished. This does not concern the

fisherman so long as his trade supplies his family requirements, neither does it occasion much injury

if there is only a local demand and salt is not available for preserving the surplus.

I do not intend adverting in this place to the various modes of fishing at present being carried

on along the coasts of India and Burma,* but purpose making a few remarks on the fishes of the

Indian Ocean.

A considerable diflFerence is observable in the regularity with which certain large droves of

gregarious fishes as the mackerel {Scomber microlepidotus, p. 260) or the oil sardine {Clupea lonyiceps, p. 637)

* See description in "JJeport on Sea Fisheries," 1873.
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appear, in some years very abundant, in others they are comparatively rare : still it is certain that those which
come at particular seasons do so for breeding purposes, full of roe when they arrive, deficient in it prior to

their departure, and the young being found in abundance shortly after their arrival, while they were not

previously present, can lead us to no other conclusion.

The sea fisheries of India ought to be exceedingly valuable as affording an inexhaustible supply

of animal food not only to those living in their vicinity, but also inland did means exist to transport the

fish either in a fresh or dried state. The distance these fishes can be conveyed fresh inland depends
on several causes :* the season may curtail this. In some places the captures are brought on shore in the

morning and have to be taken through the sun, but on the other hand if lauded in the evening coolies will

not convey them during the dark to distant places. Where water facilities or those by rail exist they may be

carried some distance. It is not uncommon to open and clean the fish and rub some salt earth inside

which keeps it fresher than it otherwise would be, but small or immature fish decay more rapidly than

larger ones. I think it may be safely assumed that fresh fish as a rule cannot be conveyed inland by
coolies above ten miles so as to be sanitarily fit for human consumption: but if tliey are opened, cleaned,

internally salted, and taken with care, by being shaded as much as possible from the sun's rays, they

may be carried considerably further.

Seeing that fresh fish are obtainable only by the residents of or near the coasts while the sea is

swarming with the finny tribes, we have to inquire are they captui'ed in excess of local demands and if

so how are they disposed of ?

Dried Jlsh are largely prepared along the coasts, which can be done with the smaller and thinner

species, as Equvla (p. 237), Trichiuriis (p. 200), many of the Herrings, the Bombay duck, Harpodon
nehereus (p. 605), and numerous others, but for the larger forms this is inappropriate unless in the form
of slices cut from them and sun-dried. Sun-dried fish are found wholesale in the Bombay Presidencj,

but " whether fish is dried as above in preference to being salted," remarks the Collector of Tanna, " I

have been unable to ascertain. It is very probable that it has been resorted to in the place of curing by
salt, consequent on the excise duty levied on salt." As we proceed down the coast (I am here speaking

from personal observations made in 1872-73), we find the people permitted to gather salt earth for this

purpose, and as a consequence they prepare their fish with it in preference to its being simply sun-dried.

But ascending the Coromandel coast we are told, " I believe that all the salting much of this so-called

cured fish gets is being buried in the sea sand, and thus getting slightly briny " (Collector of TricJdnopoli/).

Passing up the Easteim coast we find in Bengal drying in the sun the almost sole means employed for

curing fish. Whereas in Burma sun-dried fish is scarcely alluded to in the official reports. This brings us

face to face with the question of the reason for this, and whatever may be the cause the following are facts.

Wherever salt is expensive the natives have a preference (? due to cost) to sun-dried fish : where salt is

cheap,t this mode of preparation is but little employed.
Salted fish are cured with (1) monopoly or excised salt, and (2) with salt earth or spontaneous but

untaxed salt. In Sind and India the best salt fish is prepared in the proportion of about 1 part of salt

to 3 of fish: if salt earth is made use of nearly 3 parts of it to 1 part of fish is required.

The salt fish trade of Bombay is almost " exclusively the produce of neighbouring foreign ports,"

observes the Deputy Commissioner of the Salt Revenue, and the reason is not far to seek, as the duty per

maund of .salt was 29 annas in Bombay : while the cost of the whole article in these foreign ports (as

Goa, Daumaun, and Diu) is " 2 annas a maund if as much," and where the salt is so cheap more can be

afibrded to be used, consequently the foreign article is superior. In the Madras Presidenc}' excised salt is

sometimes employed if the better class of salt fish is desired, as for export to Ceylon, to be taken far inland, or

for personal consumption.
Salt earth or spontaneous salt is largely employed in places, as it is untaxed, at the same time

its use for this purpose is declared illegal. But in some localities the dwellers may employ it to prepare

fish for their own use, and subsequently there is no law to impede their disposing of their surplus stock.

"Of this salt earth," says the Collector of Malabar, "the people dislike it, asserting that it imparts a
bitter and unpleasant savour to food and brings on that common complaint in Malabar the itch." In
Tanjnre that fish so prepared soon becomes wormy and rotton. But the poor are unable to be too

particular as to the taste of their food, a far more important consideration being the coH.

Speaking of the cost of salt as it was (it is raised now) a few figures will explain the foregoing.

About 82 lbs. weight of salt in Madras cost about 32 annas : with this desci'iption of salt about

246 lbs. of fish could be cured ; omitting wastage and the purchase of the fish we find over 4 maunds,
or 328 lbs., costing 32 annas. If untaxed salt earth is employed the cost is from 1/6 to 1/3 of an anna
a basket, which is less than 1/4 of an anna for 82 lbs. It requires, however, three times as much

* Many civil officers object to doing anything in view of the good of fi.sheries. One Collector at Balasore observed

"the people of this district do not salt their fish, they dry it in the sun and eat it when quite putrid. They like it in this way,
and there is no rea.son v»hy they should be interfered with." Having persoually visited this locality, 1 may add as a commentary that

a native Zemindar's opinion was "chcjUra was made for these people."

f Since my investigations were completed the .salt ta.x h.as been equalizea in India, or raised in the Madras Presidency,

and still more so in Sind. If my views are correct the returns of 1879 will show a great reduction of salted fish in Sind and a
considerable falling off of the article in Jladras.
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of this to cure fish as it does of the excised salt. If we omit the extra weight of this salt earth we
find the cost of 328 lbs. of fish thus prepared costing 1 anna instead of 32 annas, or should twice

the weight of this salt to the weight of the fish be used, as is done in the better description, the

cost is 2 annas instead of 32, or of a difference of 1600 per cent, in the production. The chief

consumers of this article are the poorer classes, and were the tased salt to be employed salt fish would
be entirely beyond the reach of those who now purcliase it.

Tlio following figures show how the salt-fish trade has flourished on the Western coast of

Madras where the people could collect the .salt earth for curing the fish and how it has languished on
the Eastern coast where this has not been permitted. The exports show as follows, tlie value being stated

in rupees :—

•

Eastern coast, ?

„ ?

„ 17,.531.

„ 45,137.

5 years ending 1857-58, Western coast, 321,950:

„ 1862-63, „ „ 628,624:

„ 1867-68, „ „ 1,118,991:

„ 1872-73, „ „ 1,780,888:

In the last year the return from Travancoi'e not having been received, an average of the five

preceding years, or R 133,237, has been added to the total.

It appears, in short, that the fisheries are in a very depressed state wherever salt is expensive
or the use of the untaxed salt earth prohibited : that they are flourishing where salt is cheap or the use
of untaxed salt earth permitted : that monopoly salt is scarcely purchased for the purpose of curing fish

eaten by the majority of the consumers, owing to the enormous rise it occasions in the price of the
article : that fish is extensively cured with salt earth where permitted, but that such a food is a fruitful

cause of disease as the article will not keep for any lengthened period, but it is preferable to the simply
sun-dried article : that where the use of salt earth is prohibited, fish curers are driven to dry their

fish in the sun, give up their trade, or purchase monopoly salt, and should they do this last they have
to keep down the price of the article by reducing the cost of the raw fish and employing a minimum
amount of salt.
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THE FISHES OF INDIA.

CLASS PISCES.

Vertebrate animals which are, as a rule, exclusively adapted for an aquatic life, and have their

extremities modified into fins. Respiring, almost invariably, solely by means of gills :* possessing a heart

vsrith only two cavities, and being cold-blooded. They are scaleless, partially or wholly scaled, the scales being

sometimes in the form of osseous plates.

SYNOPSIS OP SUB-CLASSES.

I. Teleostei or Eleutherobranchii. Skeleton osseous. Brain distinct. Skull possessing cranial bones.

Vertebrae completely separated, and the posterior extremity of the vertebral column bony, or having bony plates.

Branchiffi free, and the water discharged thi-ougb a single aperture on either side, protected by a bony gill-cover

or opercle : branchiostegal rays present. A non-contractile bulbus arteriosus, having a pair of valves at its

commencement.
II. Chondeopteetgii or ELASMOBEiscHii. Skeleton cartilaginous. Brain distinct. Skull vnthout

cranial sutures. Gills pouch-like, and attached by their outer edge to the skin, whilst an intervening gill-opening

exists between each. No gill-cover. Bulbus arteriosus contractile, and having thi-ee rows of valves at its com-
mencement.

SYNOPSIS OP ORDERS AMONGST THE TELEOSTEI.

I. AcANTHOPTERYGll. A portion of the dorsal, anal, and ventral fins unarticulated, forming spines.f Air-

vessel, when present, comjjletely closed, not possessing a pneumatic duct.

II. Anacanthini. All the rays of the vertical and ventral fins articulated ; the latter, when present, beiag

jugular and thoracic.

III. Phtsostomi. All the fin rays articulated, with the exception of the first in the dorsal and pectoral

which sometimes are more or less ossified. Ventral fins, when present, abdominal and spineless. Air-vessel, if

existing, having a pneumatic duct (except in Sconihresocidw).

rV. Loi'HOBR.AxcHii. Fishes possessing a dennal segmental skeleton, with the opercular pieces reduced

to a single plate. Gill-openings small. GiUs consisting of small rounded tufts, attached to the bi-anchial arches.

Muscular system very slightly developed. Snout produced : mouth terminal, but small. Teeth absent. Air-

vessel stated to be destitute of a pneumatic duct.

V. Plectognathi. Fishes with the bones of the head completely ossified, whilst those in the remainder

of the body are incompletely so : vertebras few. Gill-openings small, situated in front of the pectoral fins. Gdls

pectinate. Head generally large. Mouth narrow : the bones of the upper jaw mostly united, sometimes produced

into the form of a beak. Teeth in the jaws absent or present. There may be a single soft-rayed dorsal fin,

belonging to the caudal portion of the vertebral column, and situated opposite the anal : in some a rudimental

spinous dorsal is also present : ventrals when existing, have the form of spines. Skin either smooth, with rough

scales, or ossified in the form of plates or spines. Air-vessel destitute of a pneumatic duct.

Geographical distribution. The Acanthopterygian Fishes do not exist in any numbers in the inland

fresh-waters of India, being mostly confined to either within, or but a short distance removed from tidal

• Certain fish as the Lahyrinthici and OpMocephalidce can lire in water even with a bandage fastened ronnd their gills, entirely

preventing their use for respiratory purposes, provided they can obtain direct access to atmospheric air. Such a proceeding would however

be fatal to the majority of fishes, thus showing that some ibrms possess means of depurating their blood which are not present to all.

t There are some genera in which the fins can hardly be said to possess any true spines as amongst the Trachinidm, Aulostoma-

tid<B, Trachinidai, &c.
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influence, or above tlie sea level. The larger the river, the gi-eater is the probability of their extending their

range up it. The hard rayed fishes captured in the fresh waters, mostly belong to one of the following genera.

Lates, Ambassis, Nandiis, Badis, Pristolepis, Scicena, Equula, Gobius and allied genera, Mtujil, members of the

Lahyri/nthiforrii and Oj^ihiocephaloid families, as well as the spined eels, and the Etrojjli.

SYNOPSIS OF FAMILIES AMONGST THE ACANTHOPTERYGIL*

First Group—Perciformes.

Body elevated or oblong, not elongate. No superbranchial organ. Spinous dorsal well developed, the
soft dorsal similar to the soft anal : ventrals thoracic, 1/4 or 1/5.t Vent remote from the end of the tail, and
posterior to the ventral fins. No prominent anal papilla.

1. I'crcube. Preopercle not articulated with the orbit. Neither molars nor cutting teeth. Vertical

fins generally scaleless. Lateral line almost invariably present and uninterrupted. J
2. Squamijnnries. Preopercle not articulated with the orbit. Body mostly elevated and compressed.

Neither molars nor cutting teeth, setiform ones may exist in the jaws, or vUliform ones on the palate. Vertical

fins scaled. Lateral line uninterrupted.

3. Mullidm. Preopercle not articulated with the orbit. Teeth feeble, jaws and palate variously armed
or edentulous. Two long and stiff barbels below the chin.

4. Nandidce. Preopercle not articulated with the oi'bit. Teeth feeble, but dentition more or less

complete. Lateral line interrupted or absent.

5. Sparida. Preopercle not articulated with the orbit. Either rows of cutting or conical teeth in tlie

front of the jaws, or a lateral row of molars, or both conjoined.

6. Virrhltidee. Preopercle not articulated with the orbit. Neither cutting nor molar teeth. Lower
pectoral rays unbranched.

7. Scorjjcenidce. Preopercle articulated with the orbit. Some of the bones of the head armed.
8. Teuthididce. Each ventral fin having two spines and three intermediate soft rays.

Second group—Beryciformes.

Body oblong or elevated. Head vrith large, subcutaneous, muciferous cavities. Ventral fins thoracic,

each with a spine, and less or more than five soft rays. Vent remote from the end of the tail, and posterior to

the ventral fins.

9. Benjcidce as defined for the group.

Third group—Kurtiformes.

Body strongly compressed. A single dorsal fin, much less developed than the anal. Vent remote from
the end of the tail, and posterior to the ventral fins.

10. KuHidce as defined for the group.

Fourth group—Polynemiformes.

Mouth on the lower side of a prominent snout : muciferous system on the head well developed. Two
rather short dorsal fins : several free and articulated filaments below each pectoral. Scales more or less

covering the vertical fins. Vent remote from the end of the tail, and posterior to the ventral fins.

11. I'uhjnemidm as defined for the gi'oup.

Fifth group—Sciseni formes.

Muciferous system on the head well developed. The second dorsal fin much more developed than the

first, or the anal : no pectoral filaments. Vent remote from the end of the tail, and posterior to the ventral

fins.

12. Scimnidce as defined for the group.

Sixth group— Xiphiiformes.

The upper jaw produced into a long, sword-like process. Vent remote from the end of the tail, and
posterior to the ventral fins.

13. XipJdidcB as defined for the group.

* This synopsis of the Families of Acanthopterj'gian fishes existing in India, is talien, with as slight alterations as possible, from

the elaborate one in the British Museum Catalogue of Fish, Vol. iii, Appendix. By adhering to this, it has been considered, that

reference to the specimens in the national collection would be fixcilitatcd.

f There are exceptions; thus in some genera amongst the Scorpoemdos, the rays are rudimentary, and in Teuthidida the ventral

fin has 2/3.

t For exceptions, see Gcnns Amlassis, also Poey has recorded from Cuba a Genus nearly allied to Lidia7uis, but which,

amongst other things, is distinguished by having an interrupted lateral line.
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Seventh group—Trichiuriformes.

Body band-like and compressed. Cleft of mouth deep. Teeth in jaws and palate, several being strong

and conical. Dorsal and anal fins many rayed : ventrals, when present, in the form of a pair of scales

:

caudal absent or forked. Vent remote from the end of the tail, and posterior to the ventral fins when such

are present.

1-1. TncJduridce, as defined for the group.

Eighth group— Cotto-scombriformes.

Dorsal fins placed close together or continuous, having fewer spines than rays, or the spinous portion

may be modified into tentacles, detached spines, or a suctorial disk : anal similar to the soft dorsal, sometimes

both fins are modified posteriorly into finlets: ventrals, when present, jugular or thoracic, never forming a

sucker. No prominent anal papilla. Vent remote from the end of the tail, and posterior to the ventral fins,

when such are present.

1.5. AcanthuridcB. A single dorsal fin with less spines than rays. One or more bony spines on either

side of the tail in the adult.

16. Carangidce. Preopercle not articulated witli the orbit. Body oblong, elevated, or subcylindrical

and compressed. Teeth, when present, villiform or conical. Spinous portion of the dorsal fin sometimes rudi-

mentary : the jjosterior rays of the dorsal and anal, may consist of detached finlets : ventrals, when present,

thoracic. Vertebra 10/14 (Naucmtes 10/16).

17. Stromateidce. Preopercle not articulated with the orbit. Body oblong, and compressed. Barbed
teeth extend into the oesophagus. One long dorsal fin without any distinct spinous portion. VertebriB exceed

10/14.

18., Corypluenidcc. Preopercle not articulated with the orbit. Body oblong or elevated, and compressed.

No teeth in the oesophagus. One long dorsal fin without any distinct spinous portion. Vertebrfs exceed 10/14.

19. Nomeidce. Preopercle not articulated with the orbit. Body oblong, more or less compressed. Two
dorsal fins, the spinous sometimes continuous witli the soft portion, finlets occasionally present : anal spines

mostly indistinct : caudal forked. Scales cycloid, of moderate or small size. Vertebrse exceed 10/14.

20. Sconibridce. Preopercle not articulated with the orbit. Body oblong, or shghtly elongated and
compressed. Two dorsal fins, the first being sometimes modified into free spines, or an adhesive disk, whilst the

posterior dorsal and anal rays may l)e in the form of finlets. Scales, if present, small.

21. Trachinidce. Preopercle not articulated with the orbit. Body low and more or less elongated.

One or two dorsal fins. Vertebrae exceed 10/14.

22. Batrcwhidce. Preopercle not articulated with the orbit. Body low, and more or less elongated.

First dorsal fin consisting of a few free spines : ventrals jugular 1/2.

23. PediculaH. Preopercle not articulated with the orbit. The spinous dorsal, when present, composed
of a few isolated spines which may be modified into tentacles : carpal bones forming a sort of arm for the

pectoral fin : ventrals, when present, jugular, having four or five rays.

24. CoUidce. Preopercle articulated with the orbit. Body more or less elongated. Some of the bones

of the head usually armed. Pectoral fins with, or without filamentous appendages : ventrals thoracic. Body
scaleless, scaled, or with a single row of plate-like scales.

25. Cataphracti . Preopercle articulated with the orbit. Head and body, more or less angular,

cuirassed with plates, or keeled scales covering the body.

Ninth group—Gobiiformes.

Spinous dorsal short and composed of flexible spines, the soft dorsal and anal being of equal extent

:

ventrals when present, thoracic or jugular, having 15 or 1/4. A prominent anal papilla. Vent remote from

the end of the tail, and posterior to the ventral fins when such are present.

26. Oohiidfe. Preojjercle not articulated with tlie orbit. Ventrals eitlier united so as to form a disk,

or else placed close together : anal spines may be absent.

27. CcdUonymid(B. Preopercle not articulated with the orbit. Two dorsal fins, the first with from four

to six flexible spines : ventrals wide apart.

Tenth group—Bleniiformes.

Body elongated and more or less cylindrical. Spinous portion of dorsal fin when distinct, may be as

fully or even more developed than the soft part : anal more or less elongated : ventrals, if present, thoracic

or jugular : caudal, when present, sometimes sub-truncated or rounded. Vent remote from the end of the

tail, and posterior to the ventral fins when such are present.

28. Blenniidce. Preopercle not articulated with the orbit. Ventral fins when present, jugular : anal

spines few, or absent. Often a prominent anal papilla.

29. BhynchohdellidrH. Body eel-like. Anterior portion of the dorsal fin consisting of numerous free

spines : ventrals absent. No prominent anal papUla.



4 TELEOSTEI.

Eleventh group—Mugilifonnes.

Two distinct dorsal fins, the anterior short, or similar to the posterior : ventrals well developed, abdo-

minal, 1/5. Vent remote from the end of the tail and posterior to the ventral fins.

30. Sphyrmiidix. Body elongate, sub-cylindrical. Teeth large and cutting. Vertebrae 24.

.31. Atherinidie. Body more or less elongated, and somewhat sub-cylindrical. Dentition feeble, or

moderate. Vertebrae usually exceeding 10/14.

32. Mugilkke. Body more or less elongated, and somewhat sub-cylindrical. Dentition feeble. First

dorsal fin consisting of four stiff spines. Vertebras 24.

Twelfth group—Gasterosteiformes.

The spinous dorsal, when present, short or formed of isolated spines : ventrals abdominal* sometimes
imperfectly developed. Vent remote from the end of the tail, and posterior to the ventral fins, when they are

present.

33. Aulostoinateidt.e. Anterior bones of the head forming a tube having a small mouth at its extremity.

Ventral fins with six rays.

34. Centriscidoi. Anterior bones of the head forming a tube having a small mouth at its extremity.

Two dorsal fins, the first short, the soft and the anal of moderate extent : ventrals imperfectly developed.

Thirteenth group—Channiformes.

Body elongate. No labyrinthiform superbranchial organ, but a bony prominence on the epitympanie
bone. Dorsal and anal fins long, all destitute of spines. Vent remote from the end of the tail, and posterior

to the ventral fins, when such are present.

35. Ophiocephalidce. Ventral fins present, or absent.

Fourteenth group—Labyrinthibranchii.

Body compressed, oblong or elevated. A labyrinthiform superbranchial organ arising from the bran-

chial arches, and employed for respiratory purposes. Vent remote from the end of the tail, and posterior to

the ventral fins.

30. LabyrintMei. Dorsal and anal spines present, and often numerous.

Fifteenth group—Trachypterifonnes.

Body elongate and strongly compressed. Skeleton soft. Dentition feeble. Anal fin absent: caudal

not in the longitudinal axis of the fish, or else rudimentary : ventrals thoracic.

37. Trackijpteridce as defined for the group.

Sixteenth group—Labriformes.

Body oblong, elongated, or elevated and compressed. The lower pharjrageal bones coalesced along the

median line, and with or without a median longitudinal suture. A single dorsal fin, the number of spines

and rays being nearly equal : soft anal similar to the soft dorsal : ventrals 1/5, thoracic.

38. Fomacentridm. Bones of the head may be armed, or smooth. Scales ctenoid.

39. Labridce. Scales cycloid.

* Dr. Giinther oliserves that in the Aulostomateida " the ventrals have an ahdominal position in consequence of the prolongation

of the pubic bones, which are attached to the humeral arch." In the Centriscida, on the contrary, we find the " ventral fins truly

abdominal, imperfectly developed."



GENERA OP PERCro^.

Family, I—PERCID^.
Percoidei, pt, Sdcemidci, pt., et Mmnides, pt., Cuv. : Perddm, pt., Tlierapomd<y, pt., Hcemidonidce, pt,

Richardson: Percidce, pt., et Pmif^wwaiicZo;, pt, Giinther, Catal, and PeretVte, Fische d. Sudsee: Amhassoidei,

pt. Bleeker.

Branchiostegals from five to seven : pseudobranchise present. Form of body generally oblong, and not

elongated. Muciferous system of head rudimentary, or but slightly developed. Eyes lateral. No super-

branchial organ. Preopercle entire or serrated : cheeks not cuirassed. Mouth in front of snout, having a

lateral cleft, occasionally on the lower side : moderately or in some cases very protractile. Teeth in the jaws

villiform, with or without canines, present or absent on the vomer, and palatines. Anterior portion of the

dorsal fin spinous : ventrals thoracic, 1/5 or sometimes 1/4. Scales ctenoid or cycloid. Lateral line when

present continuous, (except in some species of Ambassis.) Air-vessel usually present and more or less simple.

Pyloric appendages in varying numbers.

SYNOPSIS OF INDIAN GENERA.

First group—Percina.

Form of body oblong. Opercles strongly denticulated or armed. Cleft of mouth rather oblique. Two

dorsal fins : three anal spines. Scales of moderate size, usually ctenoid. Pyloric appendages few.

1. Lates. Branchiostegals seven. Preorbital and opercle serrated, the latter denticulated at its angle.

VUliform teeth on jaws, vomer, and palate.

Second group—Serranina.

Form of body oblong, sometimes elevated. Opercles serrated or armed. Cleft of mouth rather oblique.

One, or more rarely two dorsal fins.

2. Gmmileptes. Branchiostegals seven. Opercles aiTned. Fine teeth in jaws, vomer, and palate, without

canines. A single elevated dorsal fin : three anal spines. Scales small, cycloid.

3. Serranus. Branchiostegals seven. Opercles armed. Villiform teeth in jaws, vomer, and palate :

canines present. A single dorsal fin : three anal spines. Scales small, cycloid or ctenoid.

4. Variola. Branchiostegals seven. Opercles armed. Villiform teeth in jaws, vomer, and palate

:

canines present : lateral conical teeth in lower jaw. A single dorsal fin : three anal spines : caudal deeply

forked. Scales small, ctenoid.

5. Antldas. Branchiostegals seven. Opercles armed. Villiform teeth in jaws, vomer, and palate

:

canines present. A single dorsal fin : three anal spines : caudal deeply forked. Scales of moderate size.

6. G-rammistes. Branchiostegals seven. Opercle spinate. VilUform teeth in jaws, vomer, and palate.

Two dorsal fins : no anal spines. Scales minute.

7. Diploprion. Branchiostegals seven. Opercle spinate : preopercle with a double denticulated limb.

Villiform teeth in jaws, vomer, and palate. Two dorsal fins : anal with two spines. Scales small, adherent.
_

8. Lutianus. Branchiostegals seven. Opercle scarcely spinate : preopercle serrated, and its vertical

border may be notched to receive an interopercular spinate knob, which is sometimes present. Villiform teeth

in jaws, vomer, and palate, generally canines in both jaws, and an outer row of conical lateral ones. A single

dorsal fin : anal with three spines. Caudal more or less emarginate. Ctenoid scales of moderate or smaU size.

Third group—Priacanthina.

Lower jaw prominent. Cleft of mouth almost vertical. Scales ctenoid, small. Caecal pylori few.

9. Priacanthus as defined in group.

Fourth group—Apogonina.

Form of body more or less elevated and compressed. Opercles mostly denticulated or armed. Cleft of

mouth oblique or even nearly vertical. One or two dorsal fins.

10. Ambassis. Branchiostegals six. Horizontal limb of preopercle with a double serrated border :

opercle without a prominent spine. VUliform teeth on the jaws and palate. A recumbent spine anterior to

the first dorsal fin : three anal spines. Scales of moderate or small size, deciduous.

11. Apogoti. Branchiostegals seven. Preopercle with a double border: serrated or entire. Opercle

spinate. Villiform teeth in jaws, vomer, and palate. Two anal spines. Scales large, deciduous.

12. Cheilodipterus. Branchiostegals seven. Preopercle with an inner ridge, and sometimes with a

double serrature : opercle not spinate. Canines, also villiform teeth in the jaws and palatines. Two anal spines.

Scales large, deciduous.

Fifth group—Grystina.

Body oblong or elevated. Opercles entire, or variously serrated. Cleft of mouth more or less oblique.

One or two dorsal fins.
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13. Dides. Brancliiostegals six. Pi-eopercle serrated : opcrcle spinate. Villiform tcetli in jawi3, vniner,

and palate. A single dorsal fin, deeply notched between tke ninth and tenth spines : three anal spines. Scales

ctenoid and of moderate size.

Sixth group—Theraponina.

Branchiostegals six. Opercle spinate : preopercle serrated. Cleft of mouth somewhat oblique. Dorsal

fin single, but more or less notched : three anal spines. Air-vessel divided by a constriction into an anterior

and posterior portion.

14. Tlierapon. Teeth villifomi in jaws, deciduous on vomer and palate.

1.5. Datnin. Teeth villiform in jaws, palate edentulous. Snout rather produced.

16. Helotes. Palate edentulous, teeth in the outer row in the jaws having a small lobe on either side.

Seventh group—Pristipomatina.

Branchiostegals from five to seven. Preopercle serrated or entire. Mouth moderately protractile.

Teeth in the jaws. Three anal spines. Air-vessel destitute of any constriction.

17. Pristipoma. Branchiostegals seven. Opercle with indistinct points: preopercle serrated. Cleft

of mouth horizontal : a median groove along the under surface of the lower jaw. Dorsal fin single, but often

with a deep cleft between the last two spines.

18. napnlorjcvi/s. Branchiostegals six or seven. Preopercle serrated : opercle with short points

:

barbel-like papUlce on the mandible. Villiform teeth in jaws, vomer, and palate, with an outer enlarged row in

the former. Spinous dorsal low, and deeply cleft : anal with three spines. Pins covered with fine scales.

19. Dkujramma. Branchiostegals six or seven. Preopercle serrated. Mouth small : lips thick : pores

on the under surface of the lower jaw, but no median groove. A single dorsal fin.

20. Lohotes. Branchiostegals six. Upper pirofile of the head concave. Preopercle serrated. Lower
jaw the longer. A single dorsal fin.

21. Scohjmdes. Branchiostegals five. Preopercle serrated. A backwardly-directed spine on the

infraorbital ring of bones : opercle with a weak spine. A single dorsal fin.

22. Dentex. Branchiostegals six. Preorbital high. Preopercle entire. Generally strong canines.

More than three rows of scales on the preopercle. A single dorsal fin. Air-vessel notched posteriorly.

23. Synagris. Branchiostegals six. Preorbital high. Preopercle serrated, or entire. Canines, not

very strong, at least in the upper jaw. Three rows of scales on the preopercle. A single dorsal fin.

24. Pentapus. Branchiostegals six. Preorbital low. Preopercle entire. Generally strong canines.

Three or more rows of scales on preopercle. A single dorsal fin.

25. Smaris. Branchiostegals six. Preopercle entire. Vomer edentulous. Mouth protractile. A single

dorsal fin.

26. Odontonectes. Branchiostegals six. Preopercle serrated. Villiform teeth in jaws, vomer, and

palatines. A single dorsal fin.

27. Cce-sio. Branchiostegals six or seven. Preopercle entire or finely serrated. Palate edentulous.

A single dorsal fin.

Eighth group—Gerrina.

Branchiostegals six. Body elevated or oblong. Preopercle serrated or entire. Mouth very protractile.

Villiform teeth in the jaws. A single dorsal fin : three anal spines. Air-vessel simple.

28. Batnioidcs. Preopercle serrated : opercle with short spines. A deeply notched dorsal fin : caudal

rounded.
29. Gerres. Preopercle mostly entire. Inferior pharyngeal bones united by a suture. Dorsal fin with

a scaly sheath. Caudal forked.

Geor/raphical distribution. The Indian Peecid^ are almost entirely maiine fishes, if we are to judge

from the localities where they breed, and the places in which they are most abundant. It is by no means
uncommon to capture specimens of Lates long distances above tidal influence, but it is unusual to find any of the

genera Serramis, Lutianus, Therapo7i, Pristipoma, Jjobotes, Batnioides, or Gerres, many miles beyond the reach of

the tides. The remainder of the genera (excluding Amhassis) are almost entii-ely marine. Amongst this last

genus, which is considered by several excellent ichthyologists as forming a distinct family, some are confined to

salt water, but the majority are spread through the larger rivers and tanks of the plains.

The colours and tints in fishes vary in different waters, if for instance the latter is opaque or muddy, its

finny inhabitants will be found darker ; whilst, on the other hand, in clear water they are brighter, and generally

lighter.* Ago and season likewise exercise an influence in this respect. Thus the Lutianus marginatiis has a

black lateral blotch in the young which generally, but not uavariably, disappears in the adult ; the same is seen in

Chcetodon lunula, Etroplus Suratensis and many other, fishes. In some of the Serrani, and sometimes in

* Dr. Stark (Proc. Zool. Soc. 1833, p. 88 > observed that the effect of keeping living fish in fresh water contained in vessels of

different colours, created a tendency to their assninjng the colour of the vessel in which they were kept. In marine forms it has been

suggested that the depths of the ocean at which some reside may have an effect upon their colours.
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Pristipoma, Garanx, Osphromenus, &c., vertical bands are found, as a sign that tlie fisli is immatui'e. Lateral

longitudinal broad bands are frequently modified, two narrow ones taking the place of a single wider one, as seen

in Gheilodipterus, Diagramma, &c. Likewise in stuffed examples, or in those which have been long macerated in

spirit, marks which were distinct in the fresh specimen, become more or less obliterated. Irrespective of the

foregoing, the period intervening between capture and examination, has a considerable bearing upon their

fugitive colours, as well as whether they have been sodden in water, or kept dry by their caj^tors : for instance,

if a dark coloured fish is placed in a dry situation, and strips of moist cloth laid over it and kept wet, the portions

of the body which have not been allowed to dry will be foimd to be of a lighter tint than those not so treated,

and this banded appearance which can be so easily produced is indelible. It is by no means uncommon for the

caudal fin to be white in the young, but black in the adult as in Blarjramma nigrum.

The foregoing brief remarks on the colours of fishes will explain how it is that the descriptions in this

work do not always agree with those of other observers. Such discrepancies indeed often merely mean, that

the colours of the same species of fish may differ in different districts.

First group—Percina.

Form of body oblong. Opercles strongly denticulated or armed. Cleft of mouth rather oblique. Two
dorsal fins : three anal spines. Scales of moderate size. Pyloric appendages few.

Genus, 1

—

Lates, Ciiv. and Val.

Brcmchiostegals seven : pseudohramchim. Body oblong and somewhat compressed. Preorhital, and sJioulder

hone serrated : preopercle toith strong spines at its angle, and denticulated along its horizontal limb : opercle spinate.

Teeth viUiform on jaivs, vomer, and palatine bones, tongue smooth. Two dorsal fins united at their bases, the first

with seven or eight spines, the anal with three : caudal rounded. Scales finely ctenoid, and of moderate size. Ccecal

pylori few.

Geographical distribution. Mouths of the Nile : fi-om the coasts of Sind throughout the seas of India to

the Malay Archipelago, China, and Australia.

Uses. Besides being in most places excellent as food, their air-vessels or sounds are di-ied, and appear in

commerce as rough isinglass, much of which is exported from India to China, and some to Europe. Cantor

observes that this fish " yields isinglass in the Straits, but little is collected, partly on account of the comparative

scarcity of the fish, and partly owing to the thinness of the air-vessel. That of a large sized fish when di-ied

weighs uj)wards of one ounce."

SYNOPSIS OF INDIVIDUAL SPECIES.*

1. Lates calearifer D 7—S/xx-Taj ^- 8-o> ^- 1- ^^- Colour greyish. Seas of India, China, and Australia.

1. Lates calearifer, Plate I, fig. 1.

Holocenirus calearifer, Bloch, t. 244.

Perca calcar, Bl. Schn. p. 89.

Perca pandoomenoo, Russell, Fish. Vizag., ii, p. 23, f. 131.

Holocentrus heptadactylus, Lacep. iv, pp. 3-14, 391.

Goius vacti, Ham. Buch. Fish. Ganges, pp. 86, 369, pi. 16, f. 28.

Lates nohilis, Cuv. and Val. ii, p. 96, f. 13; Richardson, Ich. China, p. 222; Bleeker, Perc. p. 27; Cantor,

Catal. Mai. Fish. p. 1 ; Hageman, Nat. Tyds. Ned. Ind. 18-51, p. 348.

Lates calearifer, Giii^ther, Catal. Fish, i, p. 68 & P.Z.S. 1870, p. 824; Day, Fishes of Malabar, p. 2.

Plectropoma calearifer, Bleeker, Atl. Ich. Perc. t. xlv, fig. 3.

Dangara, Sind. ; Nnddee-meen or Nair-meen, Mai. ; Paiimee-meen or Koduwa, Tarn. ; Pandu hopah or

Pandu menu, Tel.; Durruah and Beklcut, Ooriah ; Begti, Beng. ; Nga-tha-dyk, Arrac ; Korul, or if large Baor,

Chittagong ; Todah, Andam. ; Goclc-up of Europeans.

B. vii, D. 7—8/„1tt, P. 17, V. 1/5, A. t,%, C. 17, L. 1. 52—60, L. tr. 6—7/13, Cajc. pyl. 3.

Length of head fi-om 3/11 to 1/4, of caudal 1/5 to 1/6, height of body 3/10 to 3/11 of the total length.

Eyes—diameter 1/5 to 1/6 of the length of the head, from 1 to 1\ diameters from end of snout, and 3/4 of a dia-

meter apart. In the immature the eye is comijaratively larger. The maxilla extends to below the posterior

edge of the orbit. Preorbital and preopercle finely serrated, the latter with an obtuse angle, having a large tooth

directed backwards, and three smaller but strong denticulations along its lower edge : opercular spine weak.

Shoulder bone serrated. Teeth—viUiform on jaws, vomer, and palatines. Fins—dorsal spines strong, the third

the highest, equalling about the length of the post-orbital portion of the head, from it they decrease : third anal

spine longest and strongest, their proportionate lengths varying according to age, thus at foui- inches long the

* Althongh only one species of this Genus has been rlescribed from India, it will be necessary here to indicate the mode which
will be pursued in this work as to the position of each individual in Genera which possess more than one. An excellent method is to

begin with that form which is most typical : a second plan is to commence with those having the greatest affinity to the preceding Genus
and finish with those closely allied to the following one, in which case the most ty]3ical forms are in the middle: the third and least scien-

tific is what I propose adopting in order to facilitate reference, it is to place first those possessing the largest number of spines, rays and
scales, and continuing this plan throughout the Genus. Colour will not be adopted for reasons advanced under the next Genus.

(See page 9.)
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second spine is 3/-4 as lon[T as the tliird, but at 20 inclies it is not above 1/4 so long: pectoral shorter than

ventral, and rounded : caudal fan-shaped. Air vessel—thin, but furnishes a good isinglass. Colours—grey, with

a dash of green along the back, and silvery on the abdomen : during the monsoon time it has a tinge of purple.

The immatm-e are usually darker than the adults.

Having examined Bloch's typical specimen stiU at Berlin, I find that it has as he states D. 7/J„.

Deformities in this fish are by no means rare. In one case the last few dorsal rays were deflected to the

left side of the free portion of the tail, and had there become continuous at their bases with the anal spines,

which were likewise inserted along the same portion of the fish, whilst the anal rays were in their natm-al position.

It is very remarkable how in fishes which have died and stiffened with their mouths open, and the opercles

and branchial rays distended, the appearance of the head becomes much changed, whilst it is difiicult, or impos-

sible to subsequently bring them back to their normal shape. Thus the profile of the head becomes more

horizontal, whilst the posterior extremity of the maxilla does not reach so far back as when the mouth had been

natui-ally closed.

Hahitat.—Seas, backwaters, and mouths of tidal rivers in the East, up which last it often ascends long

distances to prey upon its weaker neighbours. It is excellent eating when from the vicinity of large rivers. It

salts well, and from it some of the best ' Tamarind-fish' is prepared.*

Second group—SerraDina.t

Form of body oblong, sometimes elevated. Opercles serrated or armed. Cleft of mouth rather oblique,

One, or more rarely two, dorsal fins.

Genus, 2

—

Ceomileptes, Swains.

SerranicJdJiys, Bleeker : Lioperca, GUI.

BrancMostegals seven : pse%ulohranckue. Body ohlong, comfressed. Eyes lateral, of moderate size. Preopercle

iinth its vertical limb finely serrated, its Iwrizontal one entire. Opierele tvith two or three spines. Teeth fine in the

jaivs, vomer, and palate, no canines : internal row in maxilla not fixed. Dorsal fin elevated, having ten or eleven

spines, anal ivith three : caudal rounded. Scales small, cycloid.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Cromileptes altwelis, D. f|:ii, A. i^.Vo' L. r.yf. Upper profile of head concave. Covered with

widely separated, black, white-edged spots. Seas of India to China and beyond.

The above fish apparently belongs to the group Percina and may be a Lates. It is from a figure amoriget the beautiful

.collection of coloured drawings made on the Coromandel coast of India by n.itive artists, under the immediate supervision of Sir Walter

Elliot, K.S.I, of the Madras Civil Service, who has most liberally placed the whole of them at my disposal for the puqiose of this work.

I have had it engraved in order to direct the attention of inquirers in India to it.

t Bleeker iRevis. des cspcc. Iiul-Arch. dn groupe iles Epinephclini, 1873) divides the Epinephelini (Serranini, pt.) as follows:—

I. Dorsal fin single or but slightly notched. Jaws and opercles scaled. Caudal fin with 15 divided rays.

A. Forehead, snout and suborbitals scaleless. Jaws with canines, which in the mandibles are both
anterior and lateral.

1. Paraserranus, 'R]kr. Mandible scaleless. Inner row of teeth immoveable. Preopercle with a spine directed backwards.

Dorsal with 10 spines; dorsal and anal scaleless. Scales of moderate size, ctenoid.

2. Vm-iola, Swaiiis.=Pseudoserranus, Klunz. Mandible scalelc.'is. Inner row of teeth moveable. Preopercle feebly serrated,

without any spine. Dorsal with 9 spines : dorsal and anal scaled. Scales very small, ctenoid.

3. Paracanthistius, G\n=Plectropoma, Gill (Cuv. and Val. ex. parte). Mandible scaled. Inner row of teeth moveable.

Preopercle with its lower edge denticulated, the denticulations directed anteriorly. Dorsal with from 6 to 13 spines: dorsal and anal fins

with scaly ba.ses. Scales very small, ctenoid in the immature.

B. Forehead and lower jaw scaled. Inner row of teeth in the jaws moveable : mandibles without lateral

canines. Dorsal and anal fins scaled. Scales small.
1. Epine2>helus, Rloch=CeiAiilcri)lwlis, Bl.Sclm.; Lahroperca,Mycieroperca,Bodiamts,Ennea^entrus,Febro'metopon,Promic'rops,

Schistoms, and Menephoms, Gill ; Prospiims, Poey; PriacanthicUhys, Day. Teeth on vomer, and palate : canines in the premaxillaries.

Dorsal with 9 to 11 spines. Scales ctenoid or cycloid.

2. Cromipeltes, Sw!ims.=Serranichtliys,B\kT. ; lAoperca, GUI. Teeth on vomer, and palate : no canines in the jaws. Dorsal

with 10 or 11 spines. Pro hie anteriorly concave. Scales cycloid.

3. Anyperodon, Qunthei=Cema,Bp.? Palate edenttdous : no canine* in the mandibles. Dorsal with 11 spines. Scales

ctenoid.
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1. Cromileptes altivelis, Plate I, fig. 2.

Seiranus altivelis, Cuv. and Val. ii, p. 324, pi. 35; Richards. Ich. China, p. 230; Bleeker, Perc. p. 33;

Cantor, Catal. p. 10; Gunther, Catal. i, p. 152; Kner, Denks. Ak. Wiss. Wien. sxiv. t. i, f. 1.

Cromileptes altivelis, Swains. Fish, ii, p. 201 ; Bleeker, Atl. Ich. Perc. t. 44, f. 3 & Epinephelini, p. 26.

B. vii, D. \i:\i, P. 18, V. 1/5, A. ^ l, C. 17, L. r. '^i^ifj', L. tr. 3G/-.

Length of head 2/7, of caudal about 1/5, height of body 2/7 of the total length. Eyes—diameter from

1/5 to 2/11 of the length of head, rather above 1 diameter from the end of snout, and 3/4 of a diameter apart.

Upper profile of head concave. Mouth elongated and pointed, with the lower jaw much the longer. The

maxilla reaches to below the last third of the orbit. Vertical limb of preopercle serrated ; its lower limb, also sub-

and iuter-opercles entire. Opercular spines not well developed. Teeth—villiform in the jaws, the outer row in

the maxilla, and inner in mandibles rather larger than the rest. Fins—dorsal spines moderately strong, the last

beino- slightly longer than those preceding it, but only 2/3 or 3/4 as high as the highest dorsal ray; soft portions

of dorsal and anal fins angularly rounded, and much elevated : pectoral as long as the head : ventrals reach

the anus : second anal spine stronger than but not quite so long as the third : caudal fan-shaped. Scales—cycloid,

aljout 22 rows between the base of the sisth dorsal spine, and the lateral-line. Colours—head and body greyish

becominn- lio-hter on the abdomen : fins grey : everywhere covered with round, black, white-edged spots, those

on the body, dorsal, and caudal fins being the largest. Bleeker observes that the magnitude, and number of the

spots varies with the size of the specimen.

Hiihitat.—Seas of India to the Malay Arcliipelago and China. The specimen figured was taken at the

Nicobars by the late Dr. Stoliczka. It is about 9 inches in length. Cuv. and Val. type skin has only 10 spines

as in this case exists in my specimen.

Genus 3

—

Sereanus,* Cuv.

EpinepJielus, sp. Bloch : CephalopJwlis, sp. Bl. Schn. : Paraserranus and SerranicJitJiys, Blkr. : Lahroi^erca,

Mijderoperca, Bodianus, Enneacentrus, Petrometopon, Promicrops, Schistorus, and Meneplwrus, GUI : Prospinus,

Poey : Priacanthiahthys,f Day.
BrancJdostegals seven : pseudohrancMm. Eyes lateral, of moderate size. Preojiercle tvith its vertical limb

more or less serrated, its horizontal one generally entire, opercle with two or three flat spines. Teeth villiform in the

iaws, vomer, and palate : canines present. Tongue smooth. Eorsal fin single, having from eight to twelve spines:

anal with three : caudal cut square, ohliquely, emarcjinate, or rounded. Scales small, ctenoid or cycloid. Pyloric

appendages many, in moderate numbers, orfeiv.

" Cavolini and Cuvier have, after repeated examinations, described the smooth Serranus (S. cahrilla), and

some other species of this genus as true hermaphrodites, one portion of each lobe of I'oe consisting of true ova,

the other part ha-ving all the appearance of a perfect milt, and both advancing to maturity simultaneously. A
structure of a different kind which must be considered as accidental, has been observed by others in the perch,

mackerel, carp, cod, whiting, and sole. Tliis occasional malformation, to speak in a popular phrase, consists of a

lobe of hard female roe on one side, and of soft male roe on the other side of the same fish."J
The colour of these fishes, which varies so extensively ip the same species, can hardly be accepted as a

trustworthy guide for grouping. The form of the preopercle is not invariably identical in every specimen

of the same species, or even on the opposite sides of a fish : whilst a spine is occasionally present at its angle

in the immature, becoming more or less absorbed in the adult. The sub- and inter-opercles may be serrated or

smooth in the same species as observed in Serramis boenach. The fins also alter with age, owing to the spines

not increasing in length so rapidly as the rays, consequently they may be comparatively shorter in the adult

than in the young. Even the rays in the mature fish are found less in their proportionate height to the entire

lencrth of the specimen, than they are in the immatiire. The same thing occurs in respect to the anal spines,

the second is sometimes the longest in the immature but becomes shorter than the third in the mature, and this

appears to be most frequent when the second spine is the strongest, augmenting in thickness whilst the third

increases in length. Occasionally there is an excess of one spine and a deficiency of a ray in the dorsal fin, the

first of the rays having apparently taken on a spinous character, as is seen more distinctly in some of the

Spaeidj;. The nimibers of rows of scales is very important amongst these fishes, as so ably pointed out by

Bleeker, and many a mistake in identification would have been saved, had his plan been adopted, which is to

give the numbers of transverse rows going to the lateral-line from both above and below. As an example I

would point to the Serranus Sonnerati, so easily distinguished when this plan is followed, but apparently so

diflioult where it is not attended to.

Geographical distribution.—The seas of temperate and tropical regions. The members of this genus in

India may be considered as entirely marine, a few, it is true, ascend rivers not for breeding but predaceous

purposes, restricting their range, however, to within tidal influence.

* Fishes of this genus are termed CuUawah, Tarn.

f In the Proc. Zool. Soc. 1868, p. 193, I deseribed FriacanthiclitJajs Maderaspatensis as the type of a new gentis having a long

serrated spine at the angle of the preopercle, and also a serrated ventral one, D. |i, A. f, L. 1. 70, L. r. above lOU. Dark violet, with

two light blue longitudinal bands. Dr. Giinther suggests that it is the young of Serranus lati/asciatus, Temm. &. Schleg. which is by

no means improbable, my largest specimen having been under two inches in length.

% Yarrell, British Fishes, i, p. 11.

C
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Uses. Good as food, but coarse wlien very large. Isinglass is obtained from tbeii- air-vessels, but the

amount is uot very great.

SYNOPSIS OF SPECIES.

1. Serranus Stdllcd-iv, D. ii, A. j^_-g, L. r. f|§, L. tr. 14/-10. Preopercle emarginate, and its vertical

border serrated. Caudal rounded. Reddish, with four vertical bands on the body : head and anterior half of

body spotted with red, or reddish yellow. Coasts of Sind and Aden.

2. (S'erra?Hts rtre«?of((«, D. yJ.Vs) -A., f, L. r. 105, L. tr. 19/47. Preopercle shghtly emarginate: vertical

limb serrated, having coarser teeth at its angle. Caudal emarginate. Reddish-brown, with hexagonal markings

over the head, body, and fins, which latter have dark margins edged with white. From Aden throughout the

seas of India to the Malay Archipelago.

.3. Serranus Waandersi, D. if, A. -|-, L. r. i|-g, L. tr. 25/.56. Upper two thirds of body, dorsal fin, and

upper third of caudal covered with hexagonal or rounded blotches. Seas of India to the Malay Arcliipelago.

4. Serranus Uneatus, D. tt-ts' -^- ¥-¥' L. r. iff, L. tr. 28/48. Cfec. pyl. above 50. Preopercle with

several denticulations at the angle, rather well developed. Caudal rounded. Brown, with fom% five, or more

blue longitudinal bands. India and China, attaining at least four feet in length.

5. Serranus merra, D. li-Vrj A. -J,
L. r. ff, L. tr. 16/32. Preopercle rounded, its vertical margin

serrated, most coarsely at its angle. Pectoral fin as long as the head : caudal rounded. Redilish-brown

everywhere covered with large brown spots.

6. Serranns hexagmiatus, D. yJ-TT> -A- f, L- i'- Wi L. tr. 13/16. Ca;c. pyl. 32. Preopercle with strongest

serrations at the angle. Caudal rormded. Brown, covered with large hexagonal, or rounded spots. Red Sea,

East coast of Africa, seas of India, Malay Archipelago to the Pacific.

7. Serranus macuhitus, D. ii, A. J, L. r. y^e^ J^ tr. 20/45. Preopercle rounded, vertical limb serrated,

and most coarsely at its rather produced angle. Second, and third dorsal sjiines as long as the post-oi-bital

portion of the head, and longer than the I'ays. Deep grey with round black spots on the head and some of the

fins, becoming oval in the anterior half of the body, and rather sinuous on its posterior half. Coromandel coast

of India, and the Andaman islands.

8. Serranus jlavo-cceruleus, D. T¥-rT» ^- !> ^- ^- Trf' ^- ^^- 22/. Serrations on preopercle weak, strongest

at its angle. Caudal slightly emarginate. Pui-plish-blue, tail and fins gamboge-yellow, ventral and anal with

black tips. From the East coast of Africa throughout the seas of India.

9. Serranus fasciatus, D. |J, A. f, L. r. If. Preopercle rather strongly serrated, most so at its angle.

Caudal rounded. Reddish or yellowisli with indistinct vertical bands : dorsal, and caudal fins may be black

edged. From the Red Sea, thi-ough those of India to the Malay Archipelago and beyond.

10. Serranus tumilahris, I), ii, A. |, L. r. fl, L. tr. 21/. Preopercle sen-ated. Caudal rounded.

Greyish-olive, darkest along the back. Body, and head covered with irregnlarly-sized pearly-white spots, whilst

a black line exists on the maxilla. Fins dark gi'cy, externally nearly black; the margins of the pectoral,

ventral, soft dorsal, and caudal have a very narrow white border. The whole of the dorsal fin with white spots,

as on the body. East coast of Afi-ica, seas of India, and Burma, to the Malay Archipelago.

11. Serranus diacanflms, D. ii:i|, A. -5!^, L. r. VV". L. tr. 20/45. Ciec. pyl. 11. Preopercle with strong

teeth at its angle. Pinkish-brown on the back, rose coloured on the abdomen. Six vertical dark bands, the first

on the head. Fins with dark margins. Found throughout the seas of India to Java. Is very common in Sind,

and specimens reach 18 inches or more in length.

12. Serranus sexfasciatus, D. ii, A. f . Two spinate teeth at the angle of the preopercle. Brownish,

with six vertical bands, and some irregular spots on the body. Dorsal, caudal, and anal yellow with black spots.

Seas of India to the Malay Archipelago.

13. Serranus lanceolatus, D. xi-Vsi ^- t' L. r. Vo°, L. tr. 20/52. Cajcal pylori numerous, but very

short. When young it is gamboge yellow, with five blackish-blue cross bands. Fins yellow -with black bands,

and spots. As it becomes adult the bands become broken up into irregular mai'kings, and the yellow colour

disappears, except from the fins, in which the black becomes also broken up into black spots. East coast of

Africa, seas of India to the Malay Archipelago. Very numerous at Kun-achee : it attains a large size.

14. Serranus erijthrurus, D. ii, A. f . Preopercular border rounded, and finely serrated in its vertical

portion. Fins rounded. Head, and back greenish shot with red ; under sui-face of the body silveiy. Dorsal

greenish
;
pectorals, ventrals, and anal yellowish ; tail, and free portion of caudal reddish. Specimen 8 inches

in length, but said to attain 4 feet. Malabar.

15. Serranus Malaharicus, D. ri-^r^ A. f, L. r. W> L. tr. 19/50. dec. pyl. 50-60. Vertical limb of

preopercle serrated, strongest at tlie angle. Fins rounded. Brownish, with about eight cross bands, the first

over the head, the second over the nape. Head, and body covered with large round yellow spots, that usually

become brown in dead specimens
;
yeUow spots also on the dorsal fin, which sometimes coalesce and form bands.

East coast of Africa, seas of India to the Philippines. It attains a very large size.

16. Serranus corallicola, D. ri-^TJ A- h L. r. f|. Greyish-brown with black spots. Madras to the

MiJay Archipelago.

17. Serramis salmoides, D. ts.\^, A. f, L. r. ^-^, L. tr. 24/50. Vertical limb of preopercle serrated,

with three or four coarse teeth at the angle. Fins rounded. Brownish yellow : body, and fins entirely covered

with black, or yellow spots. From the Red Sea, through the seas of India, to the Malay Ai'chipelago.
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18. Serranus semipunctatus, D. W, A. f . The serrations on tlie preopercle are fine. Caudal rounded.

Body with six, or seven broad cross bands ; head, and fins only are spotted. Pondiclierrj', to 1 foot in length.

19. Serranus sunimana, D. -li-Ve, A. f. Canine teeth small. Preopercle serrated, with a shallow notch

above its angle. Second anal spine longest and strongest : caudal rounded. Brown, body, and vertical fins

covered with small, round, white dots. Scarcely any spots on the head : a black streak above the maxilla.

Red Sea, East coast of Africa, and Andaman Islands, where it is very common.
20. Serranus dermocMrus, D. W, A. f , appears to be a variety of the last species. Malabar.

21. Serranus morrhua, D. -^i-, A. f , L. r. J-fg-, L. tr. 21/46. Preopercle with three strong teeth at its

angle. Caudal rounded. Greenish-olive, becoming dull yellow on the abdomen ; several irregular bluish-white

bands radiate from the orbit, or exist on the head, whilst others are seen on the body. Red Sea, seas of India

to Japan.
22. Sermmis angularis, D. y^-Vei -^- fi Ca?c. pyl. 13-14. Three strong denticulations at the angle of

preopercle. Caudal lunate. Greyish, head and body, covered with large closely-set yellow spots. Fins spotted,

all, except the pectoral, with black white-edged margins. Andamans.

23. Serranus fusaoguitatus, D. ti-Vt) ^- f' L. r. ^^, L. tr. 22/.56. Canine teeth feeble in the upjier and

not apparent in the lower jaw. Vertical limb of preopercle rather strongly serrated, but more coarsely at its

ano-le : tliird anal spine longest, but not so strong as the second : caudal rounded. Greyish, with brown spots

of a larger or smaller size irregularly disposed. East coast of Africa : Andaman Islands.

24. Serranus grammicus, D. \^, A. f, L. r. -fgi, L. tr. 17/44. Preopercle serrated, more coarsely at its

angle. Caudal fin cut nearly square. Greyish, with three narrow black bands ; the superior passes from the

upper edge of the orbit to the last dorsal spine ; the second from the upper thii-d of the orbit over the superior

opercular spine to the base of the sixth dorsal ray ; and the third from the lower edge of the orbit to below the

middle opercular spine, and on to the upper third of the caudal fin, where it takes the form of rounded blotches.

Dorsal fin vrith a row of black spots along its centre, and edged with black ; anal, and caudal edged with black,

the latter with numerous black spots. Madras, to at least 16 inches in length.

25. Serranus boenacJc, D. t6?-j-8-) -^- s^-e^ ^- ^- 95, L. tr. 22/43. Preopercle most coarsely serrated at its

angle. Caudal rounded. Yellowish-brown : snout pale blue : lips, and thi-oat spotted with a darker blue : and
about five fillets of the same colour diverge from the orbit and cross the opercles. Tortuous blue lines along

the body. Seas of India to the Malay Archipelago, and China.

26. Serranus miniatus, D. Ts^Tei ^- ^-Voi L. r. yy , L. tr. 14/40, Cfec. pyl. 12 (Madras) to 16 (Andamans).
Sub- and inter-opercles serrated, as is also the vertical limb of the preopercle : opercle, with three spines, the

upper the shortest. Caudal rounded. Scarlet : body, cheeks, dorsal, caudal, and anal fins covered with large

blue spots. Two dark streaks from the orbit along the snout : fins darkest at their outer edges. Two rows of

lai-ge Islue spots along the hard dorsal, and six or eight over the soft, and the anal. Madras, Andamans, to the

Malay Archipelago.

27. Serranus giittatus, D. x^^to-, A. -^l-^, L. r. \%^, L. tr. 21/43, Csec. pyl. 8. Preopercle not emarginate

:

edge very slightly if at all serrated. Browiaish-black, head, body, and all the fins with round blue black-edged

spots, caudal, anal, and the posterior half of the dorsal with a white edge. Red Sea, seas of India to the Malay
Archipelago, China, and Australia.

28. Serramis leopardus, D. t7''t5' -^- s-s' -'-'• "''
5~oi ^- ti'- 10/26. Reddish or yellowish : body spotted :

a dark baud from the eye to the opercle : one or two more over the free portion of the tail, and an oblique black

baud across either caudal lobe. Red Sea, through the seas of India to China.

29. Serranus Sonnerati, D. ^, A. f , L. r. iff, L. tr. 27/40, Case. pyl. 11 or 12. Vertical limb of pre-

opercle finely serrated : caudal rounded. A dull lake colour, the head, and jaws covered with reticulated

bright blue lines. Some very indistinct spots over the whole of the body. Fins lake colour, darkest at the

edges. Soft dorsal, anal, and caudal sometimes with lightish badly-marked spots. East coast of Africa, seas of

India to Sumatra, and the Louisiade Archipelago.

30. Serranus Boelang, D.
-fj^,

A. -g\, L. r. fa, L. tr. 18/36. Preopercle rounded, and its vertical border

finely serrated. Purplish, with eight or nine vertical bands on the body. East coast of Africa, Andamans to

the Malay Archipelago.

1. Serranus Stoliczkse, Plate I, fig. 3.

B. vii, D. H- P- 17, V. 1/5, A. j^_^, C. 17, L. r. i§;}, L. tr. 14/40.

Length of head, 3/11 to 2/7, of caudal 2/11 to 1/6, height of body 2/7 to 1/4 of the total length, ^yes-
diameter 1/4 to 2/9 of length of head, 1 diameter from end of snout and also apart. The maxilla extends to

below the posterior 1/.3 or hind edge of the eye. Vertical border of the preopercle emarginate, rather coarsely

serrated most so at its angle, its lower limb, sub- and inter-opercles entire. Teeth—canines in both jaws, the

outer row in the maxilla and the inner in the mandible larger than the vUliform bands. Fins—dorsal spines,

excluding the two first, of about equal length, and from two-fifths to half the height of the body : pectoral as

long as the head behind the middle of the orbit, and much longer than the ventral which reaches the vent

:

second anal spine strongest, the third somewhat the longest, equalling the third of the dorsal fin : caudal

rounded. Scales—cycloid, extended over snout, suborbitals and hind half of maxilla. Culours—light brownish-

red, becoming hyacinth-red on the sides and below, barred with four vertical darker bands, the anterior

proceeding from the whole base of the spinous dorsal, these bands become indistinct in large specimens.

C 2
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Head, and body, as far as the base of tlie soft dorsal, and anal, spotted with reddish-orange or gall-stone yellow,
which on the head, and sometimes as far as the base of the pectoral fin, are in hexagonal blotches, divided by
light lines. Base of pectoral white having a black crescentic band. Under surface of the throat and chest
with large black marks sometimes enclosing lighter spaces. Dorsal fin with chestnut-brown spots : some white
ones on the caudal, and anal.

I have dedicated this fish to the memory of my friend, and fellow worker in zoology, Dr. Ferdinand
Stoliczka, whose untimely death, due to excess of zeal in tlie cause of Natural History, is referred to in the
preface.

Haiitat.—Coast of Sind, very common at Aden : it attains at least 12 inches in length, the specimen
figured is inches long.

2. Serranus areolatus, Plate I, fig. 4.

Perca areolafa, Forsk. p. 42.

Perca tmtvina, Geoff. Descr. de I'Eg. pi. 20, fig. 1.

Serranus taiwimis, Geoft'. Poiss. d'Eg. p. 201.
Serranus areolatus (Japonicus), Temm. Schleg. Fauna Japon. p. 8; Cuv. and Val. ii, p. .350; Richards.,

Ich. China, p. 232 ; Peters, Wieg. Ai-ch. 1855, p. 235 ; Giinther, Catal. i, p. 149 ; Klunzinger, Verb. z. b. Ges.
Wien, 1870, p. 675.

Serranus chlorostigma, Cuv. and Val. ii, p. 352 ; Giinther, Catal. i, p. 151.

B. vii, D. T-J.Vs, P. 15, 1/5, A.
-I, C. 19, L. r. 105, L. tr. 19/47.

Length of head 3/10 to 2/7, of caudal 1/6, height of body 1/4 of the total length. Eyes—diameter 1/5 to

1/6 of length of head, Ii diameters from the end of snout and 1 apart. Lower jaw the longer: the maxilla
reaches to below the posterior edge of the orbit. Vertical limb of preopercle obli([ue, serrated, and with much
coarser teeth at its somewhat produced angle : sub- and inter-opercles entire. Central opercular spine the most
developed. Teeth—small canines in both jaws, the outer row in the maxilla, and the imier in the mandible, rather
larger than the villiform bands. Fins—the third to the fifth dorsal spines the longest, and equal to the highest
rays : pectoral as long as the head behmd the middle of the eyes : thii-d anal spine 1| diameters of the orbit

in length, not quite so strong, but longer than the second : caudal emarginate : in some specimens the outer
I'ays are slightly produced, and the intermediate portion of the fin is cut square. Scales—slightly ctenoid.

Colours—reddish-brown, -n-ith hexagonal markiiig-s, formed by fine bluish-white lines, which exist over the head,

body, and fins, the last have dark margins edged with white. In Madi'as and Andaman specimens, the markings
on the fins are not always so distinct, whilst there is generally a white upper half to the last third of the caudal
fin. Sometimes the pectorals are of an uniform yellow and not marked.

The S. clilorostigma appears to be this species, with slightly stronger teeth at the angle of its preopercle

than seen in typical S. areolatus, the markings are the same but lighter.

Habitat.—Coasts of India, from the Red Sea to the Malay Archipelago, attaining a considerable size.

Largest sjaecimen obtained 21 inches in length, the one figm-ed is 9 inches.

3. Serranus Waandersi, Plate VIII, fig. 1.

Epinephelus Waandersi, Bleeker, Atl. Ich. Perc. t. xi, f. 3, and EpLnephelini, p. 08.

B. vii, D. U, P- 18, V. 1/5, A. f, C. 17, L. r. «g:ii^, L. tr. 25/56.

Length of head 3/11, of caudal nearly 1/6, height of body 4/15 to 1/4 of the total length. Ei/es—diameter

2/9 (in a specimen 10 inches long) to 2/11 (in a specimen 20 inches long) of length of head, 1^ diameters from

end of snout, and from 2/3 to nearly 1 apart. The posterior extremity of the maxilla reaches to below the middle

of the orbit. Vertical limb of the preopercle rather strongly serrated, more especially at its angle, which is not

produced, its lower limb, as well as sub- and inter-opercles entire : three distinct opercular spines, the central

one being the most developed. Teeth—villiform, with an outer enlarged row in the upper and an inner in

the lower jaw : small canines in both jaws : a nai-row band along the centre of the tongue. Fins—dorsal spines

of moderate length, increasing to the fom-th which equals from 2/5 ui the young to 1/3 in the height of the body
below it, rays rather higher than the spines, soft portion of the fin and also of the anal rounded : pectoral

longer than the ventral, and equallmg the head behind the middle of the eye : anal spines rather strong, the

third the longest, and equal to four-fifths that of the highest in the dorsal fin : caud;d cut square in the young,

but slightly emarginate in the adult, owing to the prolongation of the outer rays. Scales—rather strongly

ctenoid, and thickly covering the snout, and suborbital ring of bones, as well as the posterior half of the maxilla.

Colours—dark pm-plish, lightest on the abdomen, the whole of the head and body as low as the pectoral fin, the

dorsal and upper third of the caudal, covered with large closely approximating rather dark edged blotches of

yellow, which are romided or hexagonal, those on the head being the smallest. Fins a little darker than the

body, and stained with black at their edges : dorsal with a white margin : pectoral orange, upper half of caudal

lighter than the lower (Male).

I first observed this species in the Madras Museum in 1867, where it was labelled iS'. salmonoides. I find

it amongst Sir Walter Elliot's drawings. Jerdon (IMadr. J. L. and Sc. 1851, p. 129) remarks under the head of

S. suillus, " In one specimen, of which I possess a di-awing, only the upper half of the caudal is spotted."

Eahitat.—Seas of India to the ^lalay Archipelago, attaining at least 2 feet in length, the specimen

figured is 10 inches long.
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4. Serranus undulosus, Plate II, fig. 1.

Eodianus undulosus, Quoy and Gaim. Voy. Freycinet, Poiss. p. 310 (not Serranus undulosus, Cuv. and
Val.).

Serranus lineatus, Cuv. and Val. ii, p. 312 ; Jerdon, M. J. L. and Sc. 1851, p. 129 ; Gunther, Catal. i,

p. 156.

Serraims Aniboinensis, Bleeker, Amb. and Ceram. p. 258 ; Giinther, Catal. i, p. 156.

Epinephelus undulosus, Bleeker, Epineplielini, p. 65, and Atl. Icli. t. 228, Pare. t. 10, f. 3.

B. vii, D. jJ.Vir, P- 19, V. 1/5, A. -g^.-^, C. 17, L. 1. ca. 90, L. r. iff, L. tr. 20/48, Cjbc. pyl. above 50.

Length of head from 2/7 to 3/11, of caudal 1/6, height of body 3/11 of the total length. Eyes—diameter

1/4 to 1/5 of length of head, from 1 to 1 j diameters from the end of snout, and from 1/2 to 3/4 of a diameter

apart. The maxilla reaches to below the last third or even the hind edge of the orbit. Preopercle serrated along

its vertical edge, and with from two to four strong denticulations at its angle which is rather produced, especially

in the adult : sub- and inter-opercles entire. Opercular spines distinct, the central one the most developed.

In the fry a distinct sprue exists at the angle of the preopercle. Teeth—one or two rather small canines on both
sides of the symphysis in either jaw, those in the upper the larger : outer row of teeth in maxilla, and inner in

the mandible larger than the vrllifomi bands. Fins—dorsal spines of moderate strength, the third to the

fifth the longest, equal to the distance between the hind edge of the orbit and the upper opercular spine, and
nearly as high as the rays : pectoral and ventral of about the same size, and equal to the postorbital length of the

head : second anal spine the strongest and nearly as long as the third, which equals one and a third diameters of

the orbit in length. Soft portions of dorsal and anal fins somewhat rounded : caudal cut square in the adult, but
rather rounded in the young. Scales—ctenoid. Colours—reddish-grey, becoming lighter on the abdomen :

numerous oblique nan-ow brown (blue ?) bands of varying length, and usually somewhat sinuous above the lateral-

line not following the course of the scales, whilst they are more or less horizontal below it : dots and yellow
lines on the head : fins rather dark, and stained at their edges.

I place this sjjecies as iS'. undulosus, in accordance with Bleeker's observations. There is no doubt but
that it is identical with S. lineatus C.V., the type specimen of which (a skin) exists in Paris.

Amongst Sir Walter Elliot's drawings is one of this fish, termed Seela panni, October, 1848.
Habitat.—Seas of India to the Malay Archipelago and China. It is not uncommon at iladras where the

young are numerous during the cold season. The longest specimen obtained was 12 inches.

5. Serranus merra, Plate II, fig. 2.

.'' Perca tauvina, Forsk. p. 39 ; Gmel. Linn. p. 1316.
Epinephelus merra, Bloch, t. 329; Bl. Schn. p. 300 (not Bleeker).
.'' Holoeentrus tauvina, Bl. Schn. p. 321.

Serranus Gilbeiii, Richardson, Ann. Nat. Hist. 1842, p. 19, and Ich. China, p. 230 ; Giinther, Catal. i,

p. 148.

Serranus megachir, Richards. Ich. China, p. 230.

Serranus pardalis, Bleeker, Perc. p. 37.

Serranus Quoyamis, Giinther, Catal. i, p. 153
; (? Cuv. and Val. vi, p. 519).

Epinephelus pardalis, Bleeker, Ternate, p. 232.

Serranus tauvina, Klunz. Pisch. d. Roth. Meer. Verh. z. b. Ges. Wien, 1870, p. 683.

Epinephelus Gilbert!, Bleeker, Epinephelini, p. 91.

B. vii, D. -i-J.Vy, p. 18, V. 1/5, A. -j?^, C. 17, L. r. |^, L. tr. 16/32.

Length of head 2/7 to 3/11, of caudal 2/9, height of body 3/11 to 1/4 of the total length. :E7i/es—diameter
1/4 to 2/9 of the total length, 3/4 of a diameter fi-om the end of snout, and also apart. Snout obtuse. The
maxilla reaches to below the hind edge of the orbit. Preopercle rounded, its vertical border coarsely but evenly
serrated, its lower edge and also the sub- and inter-opercles entire. Central opercular spine well developed.
Teeth—small canines in both jaws, the outer row of teeth in maxilla, and inner in mandible, slightly larger than
the villiform bands. Fins—dorsal spines rather strong, the fourth somewhat the highest, equalling two-fifths

of the length of the head, but not so long as the rays, from it they decrease to the last : soft portion of dorsal, and
anal fins somewhat angularly rounded : pectoral large, as long as the head, and longer than the ventral : second
anal spine strongest, and about as long as the third which slightly exceeds the second of the dorsal fin : caudal
fan-shaped. Scales—ctenoid. Colours—reddish-brown, covered with large brown spots, except on the pectoral

fin, on the head they appear to be usually somewhat hexagonal, with a light intervening reticulation : the
marks on the body are larger, and also are usually hexagonal : pectoral with a dark semilunar mark over it.s

base divided by a light band from the dark grey of the rest of the fin, which, as well as the ventral, and anal, has
a black margin. A fine specimen in the Berlin Museum has a light edge to the pectoral fin.

Bloch's type specimen of Epinephelus merra (pi. 329) is 8| inches in length, and stiU in Berlin amongst
his fishes.

;Si. Quayanus, apud Giinther has its scales thus : L. r. ff , L. tr. 16/, and appears to me to be closely allied

if not identical with S. merra, whilst it does not disagree vrith Valenciennes diagnosis, whose tj'pe specimen,
however, I have not examined.

Habitat.—Red Sea, seas of India to the Malay Archipelago and China. The specimen figured is

8^ inches long, and was captured at the Andaman Islands.
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6. Serranus hexagonatus, Plate II, fig. 3.

Terca Jiexagonntn, Forster, Desc. An. p. 189.

Holocentrus hexagonatus. Bl. Schn. p. 323.

Holoceutrus inerra, Lacep. pp. 342, 384.

Serranus inerra etfaveattis, Cuv. & Val. ii, pp. 325, 329.

Serranus hexagonatus, Cuv. & Val. ii, p. 330 ;
Guerin, Icon. Poiss. pi. 4, fig. 1 ; Richards. Voyage Sulpliiir,

p. 82, pi. 38, fig. 1 ; Cantor. Catal. p. 7; Bleeker, Nat. T. Ned. Ind. vi, p. 191 ; Peter.s, Monat. Ak. Wiss. 1865 :

Giinther, Catal. i, p. 141 & Fische d. Sudsee, p. 7, t. vii ; Kner, Novara Fische, p. 25 ; Klunz. Fische d. Roth.

Meer. Verh. z. b. Ges. Wien. 1870, p. G83.

Serranus confertus, Benn. Life Raffles, Fish. Sumatra, p. 686.

Serramis nigriceps, Cuv. & Val. vi, p. 517.

Einnephelus hexagonatus, Bleeker, Atl. Ich. Perc. t. 23, fig. 2.

Epinephelus merra, Bleeker, Epinephelini, p. 88 (not Bloch).

Naambu, Bel. : PiiUi-cullaivah, ' Spotted Perch' Tarn.

B. vii, D. -riJrr, P. 16, V. 1/5, A. f, C. 17, L. r. W- L. tr. 13/36, Coec. pyl. 32, (24 Kner).

Length of head from 3/10 to 2/7, of caudal 1/C, height of body 2/7 to 1/4 of the total length. Eyes-
diameter 1/4 to 2/9 of the length of head, 1 to Ij diameters from the end of snout, and from 1/3 to 1 apart,

The maxilla reaches to below the hind edge of the orbit. Vertical limb of preopercle finely sen-ated in its

upper two-thirds, more coarsely so in its lower third, especially at its angle, which, though usually rounded, is

sometimes slightly produced and armed with one or two strong teeth, its lower Umb and also the sub- and iater-

opercles entire : the central opercular spine the most de'wloped. Teeth—canines in the upper jaw stronger than

those in the lower, the outer row of teeth in the maxiUa and the inner in the mandibles stronger than the vUliform

bands. Fins—dorsal spines of moderate strength, the fourth the longest, from whence they slightly decrease

to the last, which is not so high as the fii'st ray : soft portion of the dorsal and anal fins angularly rounded

:

pectoral a little longer than the ventral and equal to the length of the head behind the middle of the eye :

second anal spine strongest and sHghtly the longest : caudal obtusely rounded. Scales—ctenoid. Colours—
reddish brown with a light reticulation causing the body, and also the pectoral, soft dorsal, and caudal fins to be

covered with hexagonal, or sometimes rounded markings. In some specimens the dark blotches become more
confluent, the light reticulations being indistinct.

Although Bloch 's figtu-e (t. 329) more resembles S. hexagonatus than the species under which I here

place ity'jaj reason for doing so is that Professor Peters has shown me the typo specimen which unquestionably

belongs to this species.

Serranus ajlindrkus, Giinther, Catal. i, p. 151, in some respects very closely resembles this species, its scales

are L. r. VV"' L. tr. 13/, the diameter of its eye 4§ in the length of the head, and 1 diameter from the end of

the snout. Although the body is more elongated, it is wider than normal. I almost think that it will tm-n out

to be a variety of this species.

In Cuv. & Val. it is suggested that Trachinus Adscensionis, Osbeck, ii, p. 96 belongs to this species, he

observes " the hodg is somewhat compressed and not quite round."

Hahitat.—Red Sea, East coast of Africa, seas of India, Malay Archipelago to the Pacific. The specimen

figured was taken at the Andaman Islands and is a little over 8 inches in length,

7. Serranus maculatus, Plate II, fig. 4.

Holocentrus maculatus, Bl. t. 242, fig. 3 (young) ; Bl. Schn. p. 315.

Holocentrus albofuscus, Lacep. iv, p. 384.

Serranus Gaimardi, Cuv. & Val. vi, p. 520 ;
Quoy & Gaim. Voy. Astrol. Poiss. p. 656, pi. 3, fig. 3

;

Bleeker, Batav. p. 455 ; Giinther, Catal. i, p. 150 ; Playfair, Proc. Zool. Soc. 1867, p. 847.

Serranus Sehce, Bleeker, Amb. p. 488 ; Giinther, Catal. i, p. 137.

Serranus maculatus, Bleeker, Boeroe, p. 398.

Serranus albofuscus, Giinther, Catal. i, p. 108.

Serranus longispinis, Kner, Voy. Novara, Poiss. p. 27, t. ii, f. 2 : Playfair, Fish. Zanz. p. 10.

E^'inejihelus Gaimardi, Bleeker, Atl. Ich. Perc. vii, fig. 1.

Epinephelus albofuscus, Bleeker, 1. c. Perc. xxvi, fig. 2.

Epinephelus macidatus, Bleeker, Epinephelini, p. 75, Atl. Ich. Perc. t. viii, fig. 3, & xi, fig. 2.

B. vii, D. yJ.V^, P. 18, V. 1/.5, A. |, C. 17, L. r. V¥> L. tr. 20/45.

Length of head 3/10 to 2/7, of caudal 1/6, height of body nearly 1/4 of the total length. Eyes—diameter

from 2/9 to 1/5 of the length of head, rather above 1 diameter "from the end of snout, and 1 apart. The maxilla,

wliich is rather wide posteriorly, reaches (in the young) to below the last thii-d of the orbit, and in the adult

to beneath its hind edge. Preopercle rounded, mth "its vertical border strongly but pretty evenly serrated,

whilst its angle is a little produced and has about eight coarse denticulations. Opcrcle -n-ith the central spine

well developed. Teeth—small canines in either jaw : the outer row in the maxilla, and the inner in the mandible

larger than the villiform bands. Fins^ioran^ spines of moderate strength : they increase to the third, which
equals half the length of the head, and is one half longer than the rays : from thence they decrease, but the last is

nearly as long as the rays ; the soft portions of the dorsal and anal are somewhat angular : pectorals longer than

the ventrals and equal to the length of the head from behind the middle of the orbit: second anal spine strongest

but not so long as the third, which is neai-ly one thii-d of the length of the head : caudal cut square but with
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rounded angles. Scales—ctenoid. Colrmrs—deep gi'ey, with round black spots somewliat distantly placed on

the head, pectoral, and ventral fins : oval spots, having their longest diameter vertical, exist in the anterior half

of the body, becoming more like short thick sinuous lines on the last half. A black edge along the top of the

spinous dorsal, and some cloudy interspinous marks : the soft dorsal, anal, and caudal "with a black edge and

white margin.

Bleeker, in his excellent revision of the Epinephelini, observes that lie possesses a beautiful series of

specimens of this species showing the successive transitions in colonr, which certainly varies very considerably.

The young (maculatus) , according to Bloch's figure, appears to have a light ground colour with a dark band over

the head : a secoud, from the second to the fifth dorsal spine, passing downwards, encloses the pectoral, and

ventral fins : a third from the soft dorsal passes down to the whole of the anal : one more exists over the free

portion of the tail, and two on the caudal frn ; a dark horizontal band appears to connect the others along the

middle of the body.

The specimen figured (7 inches in length) fi'om the Andaman Islands agrees with Eoier's S. longispinis.

The type specimens of S. Gaimardi in the Paris Museum have a much higher body comparatively, whilst the

longest dorsal spine scarcely exceeds the length of the rays.

Habitat.—'Ea.st coast of Africa, seas of India, Andamans to the Malay Archipelago, and China.

8. Serranus flavo-cseruleus, Plate III, fig. 1.

Holocentms flavo-cceruletis, Lacep. iv, pp. 331, 3ti7.

Holocentrus gymnosiis, Lacep. iii, pi. 27, fig. 2, and iv, pp. 335, 372.

Bodianics niacroceplialus, Lacep. iii, pi. xx, f. 2, and iv, pp. 281, 293, 295.

Perca Jlava-purpurea, Benn. Pish. Ceylon, p. 19, pi. 19.

Serranus Borbonicus, Quoy and Gaim. Voy. Uranie, Poiss. p. 313, pi. 57, f. 2.

Serranus floAio-ccerulem, Cuv. and Val. ii, p. 297 ; Peters, Wieg. Arch. 1855, p. 236 ; Giinther, Catal. i,

p. 145.

CynicJithys flavo-purpuratus, Swains. Fish, ii, p. 202, f. 42, c. (head).

Epinepihelus flavo-cceruleus, Bleeker, Fish. Madagascar, p. 17.

Mungil cullawah, Tam. : Kaha-laweyah, Cingalese.

B. vii, D. -,i.Vt, p. 17, V. 1/5, A. ^h, C. 17, L. r. i+f, L. tr. 22/-.

Length of head 3/10, of caudal about 1/5, height of body 3/10 of the total length. Eyes—diameter

2/9 to 2/11 of the length of head, Ij diameters from the end of snout and 1 apart. The maxilla reaches to below

the hind edge of the orbit. Preopercle with its vertical limb finely serrated, more coarsely so at its angle,

where occasionally they are almost spinate :* lower limb, sub- and inter-opercles entire. Central opercular spine

rather strong. Teeth—small canines in either jaw, the outer row in the maxilla and the inner in the mandible,

larger than the villiform bands. Fins—dorsal spines rather strong, increasing in length to the third which
equals about 3/8 of the height of the body, and is rather longer than the soft portion of the fin which, as well as

that of the anal, is rounded : pectoral as long as the head behind the middle of the eye : ventral reaches three-

fourths of the distance to the vent : second anal spine not quite so long as the thii-d : caudal emarginate. Scales

—ctenoid on the body, thickly covering the snout, pre- and sub-orbitals, likewise the posterior half of the

maxilla : about 18 rows between the lateral-line and the sixth dorsal spine : those on the chest and abdomen very
small, about 65 rows between the lateral-line and the median line of the abdomen. Colours—head and body of

a deep purplish blue : free portion of the tail and all the fins gamboge yellow: some yellow on the snout, maxilla,

chest, and opercular spines : an indistinct darkish band along the base of the spinous and first third of the rayed
portion of the dorsal fin : ventral, and caudal with fine black tips.

Jerdon says (M. J. L. and Sc. 1851), p. 129, " Serranus flavo-jmrpureus, Bennett. This very beautiful

fish is very rare at Madi-as. I never saw but one specimen. I procui-ed the very young at the Sacrifice rocks on
the Malabar Coast, it looked like a living sapphire." Bennett observes that it is scarce on the southern coast of

Ceylon, in the course of two years having met but with one specimen.
Habitat.—Seas of India to the West coast of Africa. The specimen figured was from the Andaman

islands, and is nearly 10|^ inches in length.

9. Serranus fasciatus, Plate III, fig. 2.

Perca faseiata, Forsk. p. 40 ; Gmel. Linn. p. 1316.
Epinephelus marginalis, Bl. t. 328, fig. 1 ; Bl. Schn. p. 300.
Holocentrus erythrceus, Bl. Schn. p. .320.

Holocentrus oceanicus, marginatus, Forslealii et rosmarus, Lacep. Poiss. iv, pp. 377, 384, 389, and 392, t. 7,

fig. 2 and 3.

Serranus marginalis, Cuv. and Val. ii, p. 302; Richards. Ich. China, p. 233; Bleeker, Perc. p. 34; Peters,

Fish. Mossamb. p. 235, and Monats. Ak. Wiss. Berlin, 1865, p. 109 ; Giinther, Catal. i, p. 135 ; Kner, Novara
Fische, p. 24 ; Playfair, Fish. Zanzibar, p. 7.

Serranus variolosus, Cuv. and Val. ii, p. 354; Giinther, Catal. i, p. 139 (not syn.)

* On the rif;ht side of one specimen there are two almost spinate teeth at the angle, as described by Bleeker, they are not thna

present on the left side, where however the serrations are somewhat coarse.
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Serranus oceanicus, Cuv. and Val. ii, p. 302 ; Giintlier, Catal. i, p. 100.

Serramis fasciatus, Klunz. Fisclie d. Roth. Meer, Verli. z. b. Ges. Wien. 1870, p. G81 ; Giintlier, Fisclie d.

Sudsee, p. 6, t, 6.

Epinephelus fasciatus, Bleeker, Epinephelini, p. 119.

B. vii, D. t^.Vt, P- 18, V. 1/5, A. y»^, C. 17, L. r. ||.

Length of head from 3/10 to 2/7, of caudal 1/6, height of body 2/7 to 1/4 of the total length. %es—
diameter 1/4 to 2/9 of the length of head, 1 diameter from end of snout, and 3/4 of a diameter apart. The

maxilla extends to below the hind edge of the orbit. Preopercle rather strongly serrated along its vertical

border, rather more coarsely so at its angle, above "which it is somewhat emarginate, its lower limb entire. Sub-

and inter-opercles either entire, or with a very few fine serrations. Central opercular spine the most developed.

Teeth canines in both jaws, the outer row of teeth in the maxilla, and the imier in the mandible larger than the

N-illiform bands. Fins—dorsal spines from the third of about the same length, but not so high as the rays, the

last are ecpial to two-fifths of the height of the body : pectoral slightly longer than the ventral, and equal to the

length of the head behind the middle of the eye : ventral not reaching the vent : second anal spine the strongest,

a little longer than the third which nearly equals the last in the dorsal fin : caudal rounded. Scales—on the

body ctenoid : from 12 to 14 rows between the lateral-line and the base of the sixth dorsal spine. Colours—in

(S'. fasciatus reddish or yellowish, with five dark vertical bands, a fine black edge along the whole of the dorsal

fin. In S. oceanicus the cross bands may be absent. In S. margiualis brownish or yello-svish, the dorsal, and

caudal fins being black edged. In S. variolosus brownish, with spots over the head, body, and soft dorsal fins.

Sir J. Richardson directed attention to the S. tsiriiiienara of the ' Fauna Japonica ' being distinguished

from this fish, owing to its possessing a row of five or six irregular whitish and indistinct spots on the flanks.

Bleeker observes that these spots are in two rows above, and below the lateral-line, irrespective of which on

comparing specimens of the two species of the same length together, he found that in the 8. tsirimenara the body

is less rounded, the head more pointed, and the rows of scales above and below the lateral line are •H-o-i+a •

.

Ealitat.—From the Red Sea through those of India to the Malay Archipelago and beyond. The specimen

figured was taken at the Andaman islands, and is 7 inches in length.

10. Serranus tumilabris, Plate III, fig. 3.

Serranus stmana, Cuv. and Val. ii, p. 344 ; Rupp. N. W. Fische, p. 102 and AtL p. 104 ; Lefeb. Voy.

Abyss. Zool. p. 229, pi. 5, f. 1 ; Klunzinger. Fische d. Roth. Meer, Verb. z. b. Ges. in Wien. 1870, p. 685

(not Forskal).

Serranus tumilabris, Cuv. and Val. ii, p. 346 ; Gunther, Catal. i, p. 138 ; Playfair, Fish. Zanz. p. 8, pL ii,

f. 2.

Serranus Hoeveyiil, Bleeker, Verb. Bat. Gen. 1849, and Perc. p. 36 ; Giinther, Catal. i, p. 138 ; Playfair,

Fish. Zanz. p. 9, pi. ii, f. 3.

Serranus Kunhartii, Bleeker, Sumatra, p. 169.

Epinephelus Eoevenii, Bleeker, Atl. Ich. Perc. t. iv, f. 1, t. viii, f. 4, & t. xii, f. 4, and Epinephelini, p. 110.

B. vii, D. H, P. 17, V. 1/5, A. I, C. 19, L. r. H, L- tr. 21/-.

Length of head from 1/3 to 2/7, of caudal about 1/6, height of body from 2/7 to 1/4 of the total length.

]<;ygs—diameter varies considerably, the following shows proportions in ten specimens in spirit. Four as S.

tmnilabris being as follows :

—

1. Length of specimen h^„ inches : diameter of eye 2/9 of length of head : third dorsal spine rather

above 1/2 as long as head behind front edge of orbit.

2. Length of specimen G^ inches : diameter of eye 2/9 of length of head : third dorsal spine 1/2 as long

as head behind the middle of the orbit.

3. Length of specimen 8 inches : diameter of eye 2/9 of length of head : third dorsal spine not quite 1/2

as long as head behind the front edge of orbit.

4. Length of specimen 9 inches : diameter of eye 1/5 of length of head : third dorsal spine 1/2 the length

of the head behind the posterior nostril.

In No. 1, 2, and 3 the eye is 1 diameter from end of snout : in No. 4, 1^ diameters.

Six marked as S. Hoevenii are as follows :

—

1. Length of specimen 2^% inches : diameter of eye 1/3 of length of head : third dorsal spine as long as

the post-orbital portion of the head.

2. Length of specimen 6 inches : diameter of eye 2/9 of length of head : third dorsal spine 1/2 the

length of the head behind tlie middle of the orbit.

3. Length of specimen 6 ^l inches : diameter of eye 1/4|- (6/25) of length of head : third dorsal spine

1/2 the length of the head behind the first 1/3 of the orbit.

4. Length of specimen 6^ inches : diameter of eye 1/4^ (4/17) of length of head : third dorsal spine

1/2 the length of the head behind the first 1/3 of the orbit.

5. Length of specimen ll^jy inches : diameter of eye 1/5J (3/16) of length of head : third dorsal spine

half the length of the head behind the first 1/3 of the orbit.

6. Length of specimen 20 inches : diameter of eye 1/6 of length of head : third dorsal spine 1/3 the

length of the head behind the fi-ont edge of the orbit.
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In immbers I, 2, 3, the eye is 1 diameter from the end of the snout : in number 4, 3/4 of a diameter : in

number 5, Ij diameters : and in number 6, 1^ diameters from the end of the snout.

The maxilla reaches to nearly or quite below the hind edge of the orbit. Vertical limb of preopercle

slightly emarginate, with the angle rounded, the whole being finely serrated, most coarsely so at its angle : sub-

and inter-opercles entire. In small specimens, e. g. 2i inches long, tliis species has a spine at its preopercular

ano-le, whicli becomes absorbed as ago advances : in some specimens some rather large denticulations are seen

at this place, due to this absorption not having been so rapid as usual. Teeth,—canines in both jaws, the outer

row in the maxilla, and the imier in the mandible, rather larger than the villiform bauds. Fins—dorsal spines

from the third continue of about the same length, from 2/5 to 1/3 of the height of the body : the pectoral longer

than the venti'al, and equalling the length of the head behind the middle of the orbit : second anal spine the

strongest, equal to or not quite so long as the third : caudal roiinded. Scales—ctenoid, about 14 rows between the

lateral-line and the base of the sixth dorsal spine. Colours—greyish olive, darkest along the back. Body and

head covered with irregxilarly sized pearly-white spots, whilst a black line exists on the maxilla. Fins dark gi'ey,

externally nearly black, the pectoral, ventral, soft dorsal, and anal with a narrow white border : the whole of the

dorsal fin white spotted. The colours vary much with age.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago. The specimen figured

is 6 inches long.

11. Serranus diacanthus, Plate III, fig. 4.

Cuv. & Val. ii, p. 319 ; Giinther, Catal. i, p. 110 ; Kner, Novara Fische, p. 20.

Serranus sexfasciatus, Day, Fish. Malabar, (not Cuv. and Val.)

Damba, Sind : Chaandcha, Belooch.

B. vii, D. UM, P- 18, V. 1/5, A. 3'^, C. 17, L. r. >^", L. tr. 19-21/45, Case. pyl. 11.

Length of head 1/3 to 3/10, of caudal 1/5 to 2/9, height of body 1/4 to 1/5 of the total length. Eijes—

diameter 1/4 to 2/9 of the length of head, 1 diameter from the end of snout, and also apart. The maxilla

reaches to below the hind edge of the orbit: lower jaw the longer. Vertical limb of preopercle strongly

serrated, with two or three coarse teeth at its angle, its lower limb entire : sub- and inter-opercles entire. Three

spines on the opercle, the centre of which is the largest. In a young specimen (3 inches long) the serratures at

the angle of the preopercle are scarcely enlarged, but at 3| inches in length they commence to become coarser

than those along the vertical border. Teeth—one or two canines on either side of each jaw, those in the man-

dible being the smaller : outer row in the upper jaw rather stronger than the viUiform bands ; inner row in the

mandible a little the largest. Fins—dorsal spines rather weak, and being of nearly equal length from the third,

which equals two-fifths of the length of the head : pectoral rather longer than the ventral : second anal spine

rather longer than the third, and eqiwltothe_second of the dorsal fin : caudal rounded. Scales—ctenoid on

body, and in about 20 rows between the tirst dorsal iTpine aiid'tEe'latenil-line. Ccecal 'fylori—eleven long ones.

Colours—brownish, with a tinge of pink on the back, becoming rose-coloured on the abdomen. Six dark vertical

bauds, the first crossing the head : the second from the fourth to the sixth dorsal spines passing over the pectoral

to the base of the anal : the remaining three take the same direction, the last crossing the free portion of the

tail. A dark band passes from the orbit to the angle of the preopercle. Fins darkest at their margins.

Occasionally the bands are continued on to the dorsal fin. A specimen in the British Museum has a white edge

to the dorsal, caudal, and anal fins.

Dr. Jerdon, M. J. L. & Science, 1851, p. 129, observes of S. nelidosus, Cuv. & Val. "I procured one

specimen of this at Madras and one at Tellicherry." The latter, a copy of the figure of which exists amongst

Sir Walter Elliot's drawings, is the fish above described.

Habitat.—Seas of India to the Malay Ai-chipelago : at Kurrachee I took them 18 inches in length.

12. Serranus sexfasciatus.

(Kuhl & V. Hass.) Cuv. & Val. ii, p. 360 : Bleeker, Perc. p. 38 : Giinther, Catal. i, p. 108.

Fpinephelus sexfasciatus, Bleeker, Atl. Ich. t. 281, Perc. t. iii, fig. 2 & Epinephelini, p. 103.

B. vii, D. W, P. 17, V. 1/5, A. I, C. 17, L. 1. 85.

Length of head 3/11, of caudal 1/6, height of body 1/4 of the total length. %es—diameter 2/9 of

length of head, 1 diameter from end of snout, and 3/4 of a diameter apart. The maxilla reaches to below the

hind edge of the orbit. Vertical limb of preopercle rather coarsely serrated, with two large spinous teeth at its

angle, the inferior of which is directed somewhat downwards. Opercular spmes well developed. Teeth—small

canines in both jaws, the inner row of teeth in the lower jaw, and outer one in the maxilla, longer than the

villiform bands. Fins—dorsal spines moderately strong, increasing in length to the fourth and fifth, which equal

nearly half the length of the head, but are not quite so high as the rays : soft portion of fin, also of the anal,

and the caudal rounded : pectoral as long as the head excluding the snout : second anal spine stronger but not

quite so long as the third. Scales—ctenoid. Colours—brownish, with about six vertical darker bands, about as

wide as the ground colour : a few irregular dark spots about the body : dorsal, caudal, and anal yellow, with

numerous round black spots, those at the hind edge of the caudal almost forming a black band with a white

outer edge : pectoral and ventral greyish.

I examined two specimens of this species from Japan in the Berlin Museum, the largest being about

7 inches in length. This species I have not captured in India, the form I termed S. se.rfasciatus being tho

D
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S. diacanthis as was pointed out to me by Professor Peters, who also showed me one of Yal. typical specimens

in the Berlin Museum.

13. Serranus lanceolatus, Plate IV, fig. 1.

Eolocentrus lanceolatus, Bl. t. 242, f. 1 ; Bl. Schn. p. 315; Lacep. iv, pp. 380, 383.

Perca sw<7(/a?ai/wo iowfoo, Russell, Fish. Vizag. ii, p. 23, pi. 130.
n ^.. , ^,,

SerrMtus lanceolatus, Cuv. & Val. ii, p. 31G ; Bleeker, Perc. p. 3.5 ; Cantor, Catal. p. 8 ;
Gunther, Catal. i,

p 107 & Zool Record IHGt), p. 128; Blyth, Proc. Asiatic Soc. of Beng. xxix, p. Ill
;
Day, Fishes of Malabar,

p. 4, pi. 1, fig. 1 & 2, & Proc. Zool. Soc. 18G9, p. 512 & 1871, p. C35 ; Playfair, Fishes of Zanzibar, p. 4.

Serramis horridus. Cantor, Catal. p. 9 (not Cuv. &^Val.)

Epmephelus lanceolatus, Bleeker, Epinephelini, p. 73.
, i , m r> • o- j

Kurnipu, Mai. : Commaaree, if young Wutla-callawah or 'perch with a sore head, lam. : Gussir, bind. :

Bole, Chittagong : Nga-toivktoo-skweydoo, Arrak.

B. vii, D. tJ_V6. P- 19. V. 1/5, A. ^?^, C. 15, L. r. 'J^", L. tr. 20/52, Crec. pyl. many.

Leno-th of head 4/13 to 2/7, of caudal 1/5 to 1/6, height of body 2/7 to 1/4 of the total length. Ei/es—

diameter 1/1; to 1/8 in the length of the head, 1 to 1^ diameters from the end of snout, and from 1 m the young

to Ij in the adult apart. The maxilla reaches to a little beyond the vertical from the hind edge of the orbit.

Preopercle with its vertical edge having a shallow emargination above the angle, and finely serrated, becoming

somewhat coarsely so at the angle : its lower edge, and also the sub- and inter-opercles entire. Opercle with

the central spine most distinct. In tlie fry there is a well-developed spine at the angle of the preopercle.

Teeth—a smaU canine on either side of upper jaw, and a still smaller one in the lower jaw : no enlarged row m
the upper jaw, but the iimer row in the mandible, especially posteriorly, much the largest. J'/yts—dorsal spines*

not so high as the rays, its soft portion and also that of the anal rounded : pectoral longer than the ventral, and

equal to^the postorbital portion of the head : second anal spine stronger but shorter than the third : caudal

rounded. ,S'cn?es—cycloid, but usually with raised circular lines upon them, especially in the forepart of the

body, about 15 rows between the 6th dorsal spine and the lateral-line. Ccecal-pylori—yerj short, consequently

in tl'ie young appear almost like a gland. Colours—yavj with age, the very young being of a fine citron or

sulphur oTound-colour, having irregular vertical bands and markings, which become more distinct as the age of

the fish advances. About to a foot or even eighteen inches in length, the ground colour continues to be bright

yellow, with five vertical, blackish-blue bands, the first passing from the orbit downwards over the preopercle

;

the second from the nape to the opercle joins the first baud in its posterior margin, and coalesces with the third

behind or above the pectoral fin : the third proceeding from the bases of seven dorsal spines (3-lU), passes

dowiwards to the abdomen : the fourth passes from the fifth to the last dorsal ray, and descends to the base of

the anal fin : the last surrounds the free portion of the tail, j^i/is—yeUow with black spots or blotches, formmg

confluent bars at their bases, which on the pectoral are disposed in three or four undulating arched bands. In

the adult the black bands disappear, the ground colour- becomes greyish-brown, the whole being reticulated with

greyish-black lines. The fins retain most of their original yellow colour but the amount of the black decreases.

Amongst Sir Walter Elliot's drawings are two of the adult of this fish, termed Panni min and Pilli pumii,

having a remark attached "younger with transverse bars."
_ i j i

In " Fishes of Malabar," I considered, as Cantor had previously done, that S. horridus was the adult ot

this species. Dr. Bleeker, however, who appears to have inspected the specimen at Leyden, states it to be

Serranus fu.scorjuttatus. . . .

Eahltut.—'E.-Aiit coast of Africa and seas of India to the Malay Archipelago, attammg a large size. Ihe

specimen fio-ured is about 15 inches long, and intermediate between the two figured m the '•Fishes erf Malalar,"

it is not included in the five referred to in the note. Respecting this fish, Cantor observes that ' m one,

the weight of which exceeded ISOlbs., the stomach contained remains of Stromateus, Sphi/rna Bluchu, and of a

Limulus."

14-. Serranus erythrurus.

Cuv. & Val. ii, p. 320.

B. vii, D. 11/16, P. 17, V. 1/5, A. 3/9, C. 17.

Vertical border of preopercle finely serrated, its horizontal limb entire. Khs—rounded. Colours—on

the back and upper surface of the head greenish, variegated with red, silvery-white below : dorsal greemsh :

ventral, anal, and pectoral yellowish : tail reddish.

» To show how the comparative length of the dorsal spines vary, not only with age, but with specimena, I subjoin the measiue-

ments of live iu my collection :

1. Length of specimen 4/0 inches : of 4th dorsal spine equal to -rs of the entire length of the fish.

2. „ „ ' 1 O )» • )» )) » 3 5 )> "

3. „ „ 13 ,, : ,, „ „ Ta" >» j»

4. „ ,,13 „ : „ „ „ TS » "

6. „ „ 22 „ ; „ „ - )) 2 r >'

The late Mr. Blyth having examined pi. 1, in the Fishes of Malabcer, suggested my asserting on his authority, that they represented

the identical species he reterrcd to iu the Pro. of the Asi. Soc. and were the young and old of one sort.
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Habih-d.—llAahai- to 3 feet in lengtli. I have not seen this species that I am aware of, unless it is a

Lutianus. It may probably be Russell's Bangoo.

1 5. Serranus Malabaricus, Plate IV, fig. 2.

Eolocentnis Malaharicus, Bl. Schn. p. 319, pi. 63.

Holocentrus iKintlieriims, Lacep. Poiss. iii, t. 27, f. 3 andiv, pp. 389 and 392.

Perca hontoo and P. madinawa hontoo, Russell, Fish. Vizag. ii, pp. 20, 21, pi. 12/ and 128.

Bola ? coioides, Ham. Buch. Fish. Ganges, pp. 82, 369. ^ , . , ^o -r.

Serranus hontoo, Cuv. and Val. ii, pp. 3Si, -si, p. 523 ; Cantor, Catal. p. 11 ; Gunther, Catal. i, p. 138 ;
Day,

Fish. Malabar, p. 3. „ .. ^ „.. ,, r^ . , m-
Serranus suillus, Cuv. and Val. ii, p. 33.5; Bleeker, Verh. Bat. Gen. xxu, p. 9; Gunther, Catal. i, p. 12/ ;

Playfair, Fish. Zanz. p. 5.

Serra7ii(.s macidosus et panthermus, CvLv. RndYa\.u, -pp. .j3-2 and SSS.

Serramis crapao, Cuv. and Val. iii, p. 494; Rich. An. and Mag. Nat. Hist. 1842, ix, p. 25; Bleeker, Verh.

Bat. Gen. xxii, Perc. p. 37 ; Giinther, Catal. i, p. 137.

Serranus diacopeformis, Benn. Life Raffles, Fish. Sumatra, p. 68b.

Serranus nebidosus et scliilpan. Richards. Ich. China, pp. 231, 232.

Serranus coioides. Cantor, Catal. p. 11.

Epinephelus crapao, Bleeker, Atl. Ich. Perc. t. viii,^f 1.

Epinephelus pantherhius, Bleeker, Epinephelini, p. 78.

Funni-ealawah, Tam. : Bontoo, Tel. : Bool, Chittagong : Nga-towktoo, Arrak. : KijoulUheyga-kakadit, Burm.

:

Edb-na-dah and 0-ro-tam-dah, Andamanese.

Variety, S. hontoo, Madinawah hontoo, Tel. : Bow-je-dah, Andam.

B. vii, D. \i:\f, P. 19, V. 1/5, A. ^^.^, C. 15, L. 1. 90, L. r. VV- L. tr. 19/50, Ca3C. pyl. 50-60.

Length of head 3i to Sf, of caudal 1/5 to 1/6, height of body 2/7 to 1/4 of the total length. Eijes—

diameter 1/5 to 1/6 of length of head, 1 to U diameters from the end of snout, and the same apart. Interorbital

space fiat : the prffimaxillary reaching to opp'osite the front edges of the orbit. The maxilla extends to below

the posterior edges of the orbit, or even behind it in large specimens. Vertical limb of preopercle slightly

emarginate, finely serrated, becoming more coarsely so at its rather square angle, where there exist from four to

seven coarse teeth, its lower margin entire, as are also the sub- and inter-opercles, occasionaUy there are two or

tkree serrations on the inter-opercle. Opercle with three spines, the central one being the longest. The fiy has

no spine at the angle of the preopercle. Teeth—one or two canines in either jaw, those m the upper usually the

lono-er • the outer row of teeth in the upper jaw, and the ianer in the lower, are the largest. i^/«s—the dorsal

spiSes from the third are of about the same height, and equal to one-half the length of the post-orbital portion

of the head, but not so high as the rays : the pectoral is longer than the ventral, and about equal the post-orbital

portion of the head indength, soft portions of dorsal and anal fins rounded : the second anal spine in most estuary

specimens equal the length of the third, but in marine ones it is often slightly shorter :
caudal rounded. Scales-

ctenoid, and in about 15 rows between the 6th dorsal spine and the lateral line. Cecal pylori—bom 50 to 60,

but two or more open into a single basal tube. Co?oi«-«—brownish, fading to grey or dirty wlute on the abdomen :

the whole of the fish, even over to the branchiostegal rays covered with bright yellow or orange spots, which often

become brown after death : three large blotches on the inter-opercle appear to be present m all varieties of this

fish In the S. Malabaricus Bloch, some brown spots are often dui-iug life intermingled with the orange ones,

and it is vertically banded usually as follows ; one passes from the first four dorsal spines to the pectoral fin :

another from between the second and ninth to the abdomen : two more descend fi-om the soft dorsal fin, and a

fifth encircles the free portion of the tail : pectoral reddish spotted with yellow, sometimes the caudal, pectoral

and ventral fins are unspotted but marked with darker shades, or the bands are contmued on to them. This

variety is the commonest, mostly marine, and the bands are unusually well marked m the young. In the variety

S. hontoo, the bands when present bifurcate inferiorly, and the spots are all black
;
this is a marme and the

rarest form, never appearmg to attain to a large size. In the variety S. coioides, H. B. = S. suillm, C. V.

the bands are absent, or else indistinctly visible ; this is mostly taken in estuaries or large rivers, as the Hooghly

at Calcutta. •
j. >> i? i i. lo'?

Russell observed that the plate 128 (S. hontoo) may perhaps "be merely a variety ot plate U/
(S coioides) Hamilton Buchanan, p. 82, remarked of his coioides, " this fish agrees so well with the description

of 'the medinawa hontoo of Dr. Russell (Indian Fishes, vol. ii, no. 128) that I do not think them difierent

species," p. 82. Cuvier considered Russell's species distinct : Playfair, " Fishes of Zanzibar," doubted li they

might not be identical.
, « ^ ^ •

i ii r • -4.1

Russell records one taken at Vizagapatam in January 178b, which measured 7 feet m length, 5 m girtii,

and weio-hed upwards of three hundred pounds. Amongst Sir Walter Elliot's drawings is a figure of the banded

variety S. Malaharicus, marked Serranus suillus and Kullawaee: afoot and a half in length is given as the size of

The fish figured, pi. iv, fig. 2, is the variety coioides, the specimen being about 21 inches in length, and

taken at Calcutta. ,,.,-,-, i i • i, ^ .i u
In one specimen of the variety S. hontoo 8^ inches long, not only has it 12 dorsal spmes, but the sixth

has also two separate spinate terminations.

Habitat.—Seas, of India to the Malay Archipelago, China, and beyond, attainmg to a very large size.

D 2
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1 6. Serranns corallicola.

(KuM. and v. Hass.) Cuv. and Val. ii, p. 336.

Serranns aUioelioides, Bleeker, Pero. p. 38; Giinther, Catal. i, p. 12?; Kner, Novara Fisclie, p. 23.

Epinephelus alticeUoides, Bleeker, Atl. Icli. Perc. t. xxx, f. 1.

Epinephclus condUcula, Bleeker, EpineplielLai, p. 83.

B. Yii, D. ^\^, P. 18, V. 1/5, A. f, C. 17, L. r. ^»|^ (Cffic. pyl. 9, Kner.)

Length of head from 3?- to 3f . height of body 2/7 to nearly 1/-1 of total length. i7//es—diameter from
4j to 1/5 in the length of the head, and from 1/2 to 1 diameter apart. The maxilla reaches to below the hind
edge of the orbit. Vertical edge of the preopercle serrated, its lower limb and also the sub- and inter-opercles

entire : centi'al opercular spine the most developed. Teeth—canines in both jaws. Fins—dorsal spines increase

to the third or fourth which are about 2/5 of the height of the body, and 1/5 lower than the rays : pectoral as

long as the head without the snout : second anal spine the strongest, a little longer than the third and equal in

length to the last in the dorsal fin : caudal rounded. Scales—ctenoid on the body, about 14 rows between the
lateral line and the base of the sixth dorsal s])ine. Colours—greyish-brown covered all over with black spots,

soft dorsal, anal, pectoral, and caudal with a light edge.
Habitat—stated (Kner) to have been taken at JIadras, found in the Malay Archipelago.

17. Serranus salmoides, Plate IV, fig. 3.

Holocentrus salmoides, Lacep. iii, pi. 34, fig. 3, iv, p. 346.
Serranus salmoides, Cuv. and Val. ii, p. 343.

? Serranus polijpodopJiilus, Bleeker, Perc. p. 37.

Serranus sahnonoides, Gunther, Catal. i, p. 128 ; Klunz. Verb. z. b. Gcs. Wien. 1870, p. 682.
? Epiinephelus polyplwdopthilus, Bleeker, Atl. Ich. Perc. t. v. fig. 1, and Epinephelini, p. 101.

B. vii, D. yJ.Ve, P- 18, V. 1/5, A. §, C. 17, L. r. V¥, L. tr. 24/50.

Length of head 3/10 to 2/7, of caudal 1/6, height of body 4/15 to 1/4 of the total length. Eijei—
diameter 2/13 of length of head, 1\ to 2 diameters fi-om the end of snout, and 1| apart. The interorbital

space rather convex : the posterior end of the prasmaxillary extends to behind the level of the front edge of the
orbit. The maxilla reaches to rather beyond the posterior edge of the orbit. Preopercle slightly emarginate,
sen-ated along its vertical margin, with five or six deuticulatiuns at its angle, lower limb entire, as are also the
sub- and inter-opercles. Central opercular spine moderately distinct, the others indi.stinct. Teeth—small
canines in both jaws : an outer enlarged row in the maxilla, and an iimer in the mandible larger than the
villifoi-m bands. Fins—thii-d dorsal spine one third of the length of the head, they gradually decrease to the
last but none are so long as the rays : soft portions of the dorsal and anal fins rounded. Pectoral longer
than the ventral, equalling the length of the postorbital poi-tion of the head, it hardly reaches 2/3 of the
distance to above the anal spines : second anal spine the strongest, but not so long as the third, which e(juals

one-fourth to one-fifth of the length of the head : caudal rounded. Scales—cycloid on the head, ctenoid on the
body. Colours—dark reddish-brown, having round black spots over the head, body, and fins, those on the head
and jaws small. Large blotches or ill-defined bands on the body. In one of Val. specimens, these bands are
well marked.

The specimen figui'ed was captured at the Andaman islands, it is about 12 inches in length.

Hahitat—Red Sea, seas of India to the Malay Archipelago. It is not common in India.

1 8. Serranus semipunctatus.

Cuv. and Val. ii, p. 341 ; Giinther, Catal. i, p. 114.

B. vii, D. Ai, P. 17, V. 1/5, A. f, C. 17.

Length of head 3/10, of caudal 4/21, height of body 4/17 of the total length. Eyes—diameter 1/6 of
length of head, 1^ diameters from end of snout, and 1^ apart. Upper surface of head broad and flat. The
maxilla reaches to below the hind edge of the orbit. Serrations on preopercle strong, having three coarse
teeth at its angle, but not spinate as in S. scxfasciatus. Teeth—moderately sized canines in both jaws, an outer
enlarged row in the maxilla, and several irregularly pointed teeth mixed with the villiform ones in the
mandible. Fins—dorsal spines moderately strong, increasing in length to the fifth, which equals half the
postorbital length of the head, and is not quite so high as the rays : the soft portion of the fin, and also of the
anal rather angular : pectoral as long as the postorbital portion of the head, and extending to nearly over the
anal spines : ventral not quite so long : third anal spine a little the longest, and equalling the third of the dorsal,

the second spine a little the strongest : caudal large, fim-shaped, and equal to the pectoral in size. Colours—
body reddish-bro-wn, with six or seven broad darker vertical cross bands : head and first portion of the body, as
well as the fi-ee portion of the tail, with some small well-marked spots : dorsal and anal yellow, and likewise
spotted : ventral grey.

It has been suggested that Perca scptemfasclate, Thunb. (Nov. Ac. Stock. 1793, pi. i, f. 1) is this species;
the specimen figured was obtained in Japan, and Professor Peters was good enough to show me one of Temm.
and Schlegel's types of Plectropoma snsuld from Japan, the two being compared appeared to entirely agree, whereas
the P. susul-i is evidently distinct from the <S'. semipunctatus.

Hahitat—Pondicherry, attaining at least 12 inches in. length.
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19. Serranus summana, Plate IV, fig. 4.

Ferca summana, Forsk. p. 42 ; Gmel. Liun. p. 1317.

Bodianus summana, Bl. Schn. p. 334.

Pomacentms summana, Lacep. iii, p. 511.

S&rranm pohjstigma, Bleeker, Sumatra, ii, p. 2; Giintter, Catal. i, p. 129.

Serranns smnmana, Plajfair, Fish. Zanz. p. 8, pi. ii, fig. 1 (not Cuv. and Val. &c.).

Epiiiephelus summana, Bleeker, Epinepkelini, p. 105.

B. vii, D. ^\^, P. 17, V. 1/5, A. f, C. 17, L. r. ^0°, L- tr. 21/48.

Length of head from 3/10 to 2/7, of caudal 2/11, height of laody from 3'10 to 2/7 of the total len.gth.

Eyes—diameter from 1/4 to 1/5 of the length of head, IJ diameters from the end of snout, and also apart. The

maxilla reaches to below the last third of the orbit. Preopercle with a very shallow emargination above its

angle, its vertical border finely serrated, its lower as well as the sub- and inter-opercles entire. Central opercular

spine the most developed. Tedli—moderate sized canines in both jaws, the outer row of teeth in the maxilla and

the inner in the mandible rather larger than the villiform bands. Fins—dorsal spines of moderate strength, the

third to the fifth being the longest, equalling 2f in the height of the body, and slightly decreasing to the last : the

soft portion of the fin higher tlian the spinous, somewhat angular, as is also that of the anal : pectoral longer

than the ventral, and equalling the length of the head, excluding the snout : second anal spine the strongest, rather

longer than the third, and equalling the highest in the dorsal fin : caudal rounded. Scales—ctenoid on the body,

about 13 rows between the lateral-line and the base of the sixth dorsal spine. Colours—brownish, the body and

vertical fins covered with small round white dots, which are minute on the head or even absent, a black spot

above the maxiUary : soft portions of dorsal and anal fins with dark edges, having white margins.

Klunzinger observes that some specimens of 8. leucostigma, C.V. are the young form of S. summana,

C,Y.=S. tmnilu.hris, C.V. Peters has shown that Eolocentrus coiruleopwnctatus, Bloch=/S. alhoguttatus, C.V.^iV.

leucostigma, C.V.
'Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago. It is very common at

the Andamans, where the specimen figured, (10 inches long) was captured.

20. Serranus dermochirus.

Cuv. and Val. vi, p. 513.

B. vii, D. ii, P. 17, V. 1/5, A. f, C. 17.

Length of head 4/13, of caudal 2/9, height of body 4/13 of the total length. iTyes—diameter 2/9 of lengtli

of head, 1 diameter fi'om end of snout, and nearly 1 apart. The maxilla reaches to somewhat behind the hind

edge of the orbit. Preopercle, with its vertical margin finelj- serrated, three well developed opercidar spines, the

central one being the longest. Teeth—a pair of canines on either side of both jaws, an outer enlarged row along

the sides of the upper jaw, and an inner one in the lower. Fins—dorsal spines strong, increasing in length to

the fourth, which equals two diameters of the orbit : pectoral longer than the ventral, and equal to the length of

the head behind the front edge of the orbit. Although, doubtless, the skin covering the fins is thick, it does not

appear to be remarkably so. Colours—the specimen appears to be covered with fine white spots along each

row of scales. It much resembles and is probably identical with S. summana.
Habitat.—Malabar. The specimen is over 12 inches in length.

21. Serranus morrhua, Plate V, fig. 1.

Cuv. and Val. ix, p. 434; Gunther, Catal. i, p. 154; Klunz. Verb. z. 1). Ges. Wien. 1870, p. 678.

Serranios jmcilinotus, Temm. Schleg. Fauna Japon. Poiss. pi. iv, A. f. 1 ; Richards. Ich. China, p. 233 ;

Bleeker, Verb. Bat. Gen. xxvi, p. 01 ; Giinther, Catal. i, p. 155.

Serranus radiatus. Day, Proc. Zool. Soc. 1807, p. 699.

B. vii, D. t^.Vt, p. 19, V. 1/5, A. |, C. 17, L. r. i|f, L. tr. 21/46.

Length of head nearly 1/3, of caudal 1/6, height of body 2/7 of the total length. %es—diameter 1/4 of

length of head, 1 diameter from end of snout, and 1/2 a diameter apart. The maxilla reaches to below the hind

edge of the orbit. Vertical limb of preopercle slightly oblique, serrated, and with three or foui- strong denticula-

tions at its angle, its horizontal edge as well as the sub- and inter-opercles entire : opercle with three spines, the

central one the longest. Teeth—canines in both jaws, the outer row of teeth in the maxilla, and the inner in the

mandible, larger than the villiform bands. Fins—dorsal spines moderately strong, increasing in length to the

third which eqiials two-fifths of the height of the body, and is nearly as high as the rays : third anal spine

the strongest, the second of nearly similar length and about equal to the third of the dorsal fin : pectoral as

long as the head behind the middle of the eye : ventral nearly reaching the vent : caudal rounded. Scales—on

body ctenoid, 14 rows between the lateral-line and the base of the sixth dorsal spine : none on the preorbital nor

on the maxUla in the young. Colours—(in the young) greenish-olive, becoming dull yellow on the abdomen. A
broad irregular-shaped bluish-white band passes from the posterior edge of the occiput to meet a similar one

from the opposite side : two more descend from the lower and posterior edge of the orbit to the base of the

pectoral fin : another proceeds from the upper margin of the preopercle, at first backwards, and opposite the

posterior third of the pectoral it curves upwards to the middle of the spinous dorsal on to which it is continued.
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A small patcli of simOar colour exists in front of tlie base of tlie dorsal. Another band goes from the hind edge
of the pectoral to the front of the soft dorsal : two more similar bands cross the base of the tail, and several

shorter marks exist over the body. Spinous dorsal nearly black, soft dorsal and other fins yellow. Eyes
golden.

A young specimen exists in the Paris Museum, in which there are dark spots along the lines wliicli bound
the light spaces.

Adults are brownish, with aljout four curved longitudinal bands along the body, and four or five oblique

l)ands on the head, radiating from the eye.

Amongst Sir Walter Elliot's drawings is a figure of this speci-es, 3;% inches long, also of the j'oung,

lyLj inches, with the remark " taken at Waltair, March 9th, 1853."

Habitat.—From the Red Sea through those of India to Japan : the sjiecimen figured (life size) was
captured at Madras in 1867.

22. Serranus annularis, Plate V, fig. 2.

Sen-aims angujarls, Cuv. and Val. vi, p. 353; Giintlier, Catal. i, p. 126.

Serraivus Celehicus, Bleeker, Celebes, i, p. 117; Giinther, Catal. i, p. 139; Klunz. Yerh. z. b. Ges. Wieu,

1870, p. 676.

Serranus areolatus, Playfair (not Cuv. and Val.) Proc. Zool. Soc. 1867, p. 848.

Serranus glaucus. Day, Proc. Zool. Soc. 1870, p. 678.

Epinephelus Gelebicus, Bleeker, Atl. loh. Perc. xi, fig. 3, and Epinephelini, p. 60.

B. vii, D. yJ.L., p. 17, V. 1/5, A. f, C. 17, L. 1. 70, L. r. 105, L. tr. 23/40, Ca;c. pyl. 13-14.

Length of head 2/7, of caudal 2/11, height of body 2/7 to 4/15 of the total length. Eyes—diameter 1/4 to

1/5 of the length of head, \\ diameters from the end of snout, and 3/4 to 1 diameter apart. The maxilla reaches

to below the last third of the orbit. Preopercle serrated, angle slightly produced, having two or three strong
• denticulations (more developed in some specimens than in others), the inferior of which sometimes is directed

downwards : occasionally there are a few denticulations upon the sub- and inter-opercles. Opercular spines well

developed, the centi'al one the longest. TeetJi—canines in both jaws, largest in tlie upper : outer row of teeth in

maxilla and inner in mandible larger than the villiform bands. Fins—dorsal spines rather strong, increasing in

length to the third which equals 3/7 of the height of the body, and is rather more than that of the rays : pectoral

as long as the head, excluding the snout, and longer than the venti-al : second anal spine strongest but not

quite so long as the third, which equals one and a quarter diameters of the orbit : caudal emarginate. Scales—
ftenoid. Colours—grej'ish, becoming dirt)' white along the abdomen : head and body studded rather closely

with yellow spots, which become brown in preserved specimens : j^cctoral, dorsal, anal, and caudal also spotted,

which spots sometimes form lines or bands, and all the fins with a black margin edged with wlute.

Hahitat.—Seas of India and Ceylon to the Malay Archiiselago, attaining two feet or more in length
;

the specimen figured is 7 inches long.

23. Serranus fuscoguttatus, Plate Y, fig. 3.

Perca summana, var.fuscor/uttata, Forsk. p. 42 ; Gmel. Linn. p. 1317.

Serranus fusco<juttatus, Riipp. Atl. Fische, p. 108, t. 27, fig. 2; Peters, Wieg. Arch. 1855. p. 235 ; Giinther,

Catal. i, p. 127; Kner, Yoy. Xovara, Poiss. p. 22; Playfair, Fish. Zanzibar, p. 5; Klunz. Yerh. zool.-bot. Ges.

in Wien, 1870, p. 684.

Serranus horriJus (KvM. and Y. Hass.) Cuv. and Yal. ii, p. 321 ; Bleeker, Perc. p. 36 ; Giinther, Catal.

p. 136.

Serranus geographicus, (Kuhl. and v. Hass.) Cuv. and Yal. ii, p. 322 ; Giinther, Catal. i, p. 150.

Serranus dispar, Playfair, Fish. Zanz. p. 6, pi. i, fig. 2 and 3 ; Giinther, Fische d. Sudsee, Heft i, p. 'J.

JSpinephelus liurridus, Bleeker, Atl. Ich. Perc. t. xxix, f. 3.

Epinephelus fuscoguttatus, Bleeker, Epinephelini, p. 93.

B. vii, tJ_l_, p. 19, V. 1/5, A. J^^, C. 17, L. r. Vif , L- tr. 22/56 (Ckc. pyl. 24, Kner).

Length of head from 1/3 to 4/13, of caudal 1/6, height of body 4/13 to 2/7 of the total length. Eyes—
diameter 2/9 to 1/6 of the length of head, 1} diameters from the end of snout, and 1 apart. The maxilla reaches

to beyond the vertical from the hind edge of the orbit. Preopercle usually convex, but in some specimens with

a very shallow emargination above its rounded angle, serrated in its whole extent, most coarsely so at its angle,

lower limb and also the sub- and inter-opercles entire. Opercle with rather badly developed spines, the central

one the most conspicuous. Teeth—small canines in both jaws, the outer row in the maxilla and the inner in

the mandible, larger than the villiform bands. Fins—dorsal spines rather strong, from the third of about equal

length and not so long as the rays, the third equals about 2/7 of the length of the head: pectoral longer than

the ventral, and as long as the postorbital portion of the head : third anal spine equal in length to the third"

dorsal one, and though longer, not so strong as the second : caudal rounded. Scales—cycloid. Colours—
gi-eyish, with brown spots of a larger or smaller size irregularly disposed, they are sometimes hexagonal on the

head : pectoral and caudal may be banded : sometimes three or four narrow white lines cross the lower jaw.

There are some larger blotches on the head and body, and one across the free portion of the tail. In some
specimens only the large cloudy blotchings or markings are present on the body.
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Eal!tat.—Red Sea, East coast of Africa, seas of India, Malay Arcliipelago and beyond. Tlie specimen

figured is 9| inches in length and from the coast of Sind.

24. Serranus grammicus, Plate V, fig. 4.

Day, Proc. Zool. Soc. 1867, p. 700.

B. Y\i, D. H, P- 19> V- 1/5. A. I, C. 17, L. 1. 85, L. r. VV. L- tr. 17/44.

Length of head about 2/7, of caudal 1/6, height of body 2/7 of the entire length. iJj/es—diameter 1/5

of leno-th of head. If diameters from the end of snout, and 1 apart. The maxilla reaches to below the posterior

edo-e of the orbit. Vertical limb of preopercle oblique, finely serrated in its upper two-thn'ds, becoming coarser

lower down, and having several large denticulations at its angle, which is slightly produced : its lower limb

entire as are also the sub- and inter-opercles. Opercle with thi-ee spines, the central one the strongest. Teeth—

a small canine on either side of the upper jaw : a slightly enlarged outer row in the maxilla, and an inner one in

the mandible. J'/zis—dorsal spines of moderate strength, the foui-th slightly the longest, and equal to one and ;i

third diameters of the orbit in length, but not so long as the rays : pectoral as long as the postorbital portion of

the head, and longer than the ventral, which latter only reaches half way to the vent
:
second anal spine the

strontrest' the tliird one-fourth longer, and equal to the second in the dorsal fin : soft portions of the dorsal and

anal somewhat rounded : caudal very slightly rounded. ScaZes—cycloid, with raised roughened irregularly

disposed lines upon them, those between the pectoral fin and the lateral-line being the largest. Snout and

suborbital ring of bones scaled, very few on preorbital or maxilla. C'oZo!(rs—greyish with a golden gloss about

the head. A narrow black line runs from the upper margin of the orbit to the last dorsal spine
:
a second passes

from the upper third of the orbit to the superior opercular spine and on to the base of the sixth dorsal ray : a

third from the lower edge of the orbit to below the central opercular spine and on to the upper third of the

caudal tin, where it assumes the form of rounded blotches : an intermediate band exists on the head between

the second and third. Dorsal fin with a row of black spots along its centre and tipped with black
:
caudal

yellow with numerous black spots, and the extremities of its rays black, anal with a black edge. Eyes golden.

Dr. Jerdon, in the Madi-as Journ. Lit. and Sc. 1851, p. 130, remarks :
" I possess a drawing of another

Serranus of a reddish-fawn-colour, brownish on the back, with three longitudinal brown lines," otherwise as

described above. The figure he alludes to is amongst Sir Walter Elliofs illustrations.

Habitat.—Madi-as, where the above single male specimen, 15 inches in length, was taken in 18C7.

25. Serranus boenack, Plate VI, fig. 1.

Bodianus boenack, Bloch, iv, p. 44, t. 226 ; Bl. Schn. p. 330.

Perca rahtee hotitoo, Russell, Fish. Vizag. ii, p. 22, pi. 129.

Seicma formosa, Shaw, Zool. Misc. p. 23, t. 1007.

Serranus fonnoms, Cuv. & Val. ii, p. 311; Richards. loh. China, p. 233; Bleeker, Perc. p. 31 ;
Gunther,

Catal. i, p. 154; Day, Fish. Malabar, p. 7 ; Kner, Novara Fische, p. 26.

Serranus boenacJi, Cuv. & Val. ii, p. 362.

Serranus hoenack, Peters, Monats. d. Akad. Berlin, 1865, p. 105.

Epinephelus formosus, Bleeker, Epinepheliui, p. 59.

Upinephelus boenach, Bleeker, Fish. Madagascar, p. 8.

Verri-ndlaivali, Tam.

B. vii, D. Ta?T^, p. 15, V. 1/5, A. ^.^^„), C. 17, L. 1. 90-95, L. tr. 22/43.

Length of head 2/7 to 3/8, of caudal 1/5 to 1/6, height of body 1/3 to 3/10 of the total length. Hues—
diameter 1/5 to 2/11 of length of head, rather above 1 diameter from end of snout, and 3/5 of a diameter apart.

The maxilla reaches to below the last third or hind margin of the orbit. Vertical limb of preopercle rather

convex, and a little emarginate above its angle in the adult but not in the young, its upper two-thirds finely

serrated, more coarsely so at its angle, where the serrations are rather irregularly disposed : lower limb entire,

as are also the sub- and inter-opercles (in one specimen both sub- and inter-opercles are serrated). Three strong

opercular spines, the central being the most developed. Teeth—one or two strong canines or either side of both

jaws, the upper being generally somewhat the larger : the outer row in the upper jaw, and the inner in the lower,

being larger than the others. Fins—dorsal spines from the third are of about the same length, the longest being

3/4 tiie length of the longest ray : soft portions of the dorsal and anal obtusely angular :
second anal spine the

strongest, equal in length to the third in the adult or even longer in the young : caudal rounded. Scales—
ctenoid, covering the forehead and preorbital but none on maxilla. Colours—when alive very brilliant, but fading

after death. Generally yellowish-brown, snout pale blue, lips and throat spotted with a deeper blue, whilst

about five fillets of the same colour diverge from the orbit and cross the opercles and branchial membranes.

Blue and rather tortuous horizontal lines pass from the head towards the tail below the kiteral line, whilst above

it are about eight more dii-ected backwards, upwards, and continued on to the dorsal fin throughout its whole

extent ; these blue lines are likewise continued on to the other fins, except (occasionally on) the ventrals, which

however become nearly black at their extremities. Some blue spots exist anterior to the base of the ventral

fin (male), also occasionally on the jaws.

There are three figures of this fish amongst Sir W. Elliot's drawings, termed Nama panni, Neela panni,

and Panaina JniUawaie : one was captured at Waltair, March 24th, 1853.
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Tlie specimen termed Serra7uis formos7is, " adult : stuffed Isle de France," in tbe British Museum Catalogue

1. c. is, as Dr. Bleeker suggests (Fish. Madagascar, p. 20), identical -n-ith Ejjinephelas PoUeni, Bleeker, 1. c. p. 19 :

the caudal is cut nearly square instead of being rounded as in iS'. hoenadc. A beautiful specimen exists in the

Paris Museum received from M. Lienard, of the Maui'itius, but the description I am unable to recognise in his

papers.

Habitat.—Seas of India and Malay Archipelago to China.

26. Serranus miniatus, Plate VI, fig. 2.

Ferca miniata, Forsk. p. 41 ; Linn. Gmel. p. 1317.

Bodianus viiniatus, Bl. Schn. p. 332.

/SerrrtwiM 7re»»'niMS, RiJpp. Atl. Fische, p. 106, t. xxyi, f. 3; GUnther, Catal. i, p. 118, and in Giarretts.

Fische d. Sudsee, Heft, i, p. 5, pi. v; Klunz. Fische d. Roth. Meer. vei-h. z. b. Ges. Wien. 1870, p. Q7fi.

Serranus guttatus, Cuv. and Val. ii, p. 357.

Diaeope nimiata, Cuv. and Val. ii, p. 433.

Cromileptes miniatus, Swains. Fish, ii, p. 201.

Serranus cyanostigmatoides, Bleeker, Verb. Bat. Gen. xxii, Perc. p. 31 ; Giinther, Catal. i, p. 117.

Hpinephelus cijayiostif/niatoides, Bleeker, Ternate, p. 232, and Atl. Ich. Perc. t. v, f. 3.

Epiinejihehis argus, Bleeker, Waigiou. p. 296.

Ejnnephelus miniatus, Bleeker Epinephelini, p. 53.

B. vii, D. TT-T6> P- 18, V. 1/5, A. A, C. 17, L. 1. 90, L. r. \7, L- tr. 14-10/40, dec. pyl. 12 (Madras)—
16 (Andamans).

Length of head from 4/13 to 2/7, of caudal 1/7, height of body 2/7 of the total length. Eijes—diameter

from 1/5 to 1/6 of length of head, 1 to 1| diameters from the end of snout, and f of a diameter apart. The
maxilla reaches to below the posterior third or hind edge of the orbit. Vertical limb of preoperele usually

somewhat emarginate above its angle, the whole being finely and evenly seri'ated, as are also the sub- and inter-

opercles. Opercular spines well developed, the central one being the largest. Fitis—dorsal spines rather strong,

the fourth or fifth somewhat the longest, and equal to one-third the height of the body, the last neai-ly as high

as the first ray : pectoral as long as the head, exclusive of the snout, and longer than the ventral, which reaches

three-fourths of the way to the vent: caudal rounded. Scales—ctenoid. Colours—uniform scarlet: body,

cheeks, opercles, dorsal, caudal, and anal fins covered with large blue spots, the size of which equals the extent

of from 2 to 5 scales : two blue spots opposite the base of the pectoral. Two dark streaks from the orbit along

the snout. The fins darkest at their margins : two rows of large blue spots along the spinous portion of the

dorsal, and six or eight over the soft dor.sal and the anal : one or two spots near the base of the pectoral, which

fin is sometimes spotted all over.

Peters (Wieg. Arch. 1855, p. 235) considered »S'. cyavnstirjma as identical with this species. Bleeker

(Epinephelini), p. 56, observes that though closely allied they appear to be distinct, as the colour is constantly

different : the scaling of tlie snont is not identical, and it has D. rr-Te'- -P- 16-17, C. 19.

Habitat.—Red Sea, seas of India to the Malay Ai-chipelago and beyond. The specimen figured is 9

inches in length.

27. Serranus guttatus, Plate VI. fig. 3.

Bodianns guttatus, Bl. t. 224 ; Bl. Schn. p. 330 ; Lacep. iv, p. 296.

Epinephelus argus, Bl. Schn. p. 301.

Gephalop'holis argus, Bl. Schn. p. 311, pi. 01.

Serranus hemistictus, Riipp. Atl. p. 109, t. xxvii, f. 3 ;
Giinther, Catal. i, p. 119 ; Klunzinger, Verh. z. b.

Ges. Wien. 1870, p. 680.

Serranus viyriaster, Cuv. and Val. ii, p. 305 ; Riipp. Atl. p. 107, t. xxvii, f. 1 ; Richards. Ich. China,

p. 233; Less. Voy.'Coq. Poiss. pi. 37; Bleeker, Nat Tyds. Ned. Ind. vi, p. 192.

Serranus argus, Cuv. and Val. ii, p. 360 ; Giinther, Catal. i, p. 115 ; Peters, Berlin. IMonats. 1865, p. 103.

Serranus guttatus, Peters, Wieg Arch. 1855, p. 235 ; Giinther, Catal. i, p. 119, and Fische d. Sudsee, p. 5,

t. iv; Kner, Voy. Novara, p. 22 ; Klunz. Fische d. Roth. Meer. 1. c. ji. 686.

Epi)iephelus argus, Bleeker, Epinephelini, p. 57.

B. vii, D. xa'x^, P. 18, V. 1/5, A. ^%, C. 17, L. r. \U. L- tr. 21/43, Ca3c. pyl. 8.

Length of head 1/3 to 2/7, of caudal 1/5, height of body 1/3 to 2/7 of the total length. E//es—diameter

from 1/5 to 2/13 of the length of head, 1\ diameters from the end of snout, and 1 apart. The maxUla reaches

to beyond the vertical from the hind edge of the orbit.' Pi-eopercle, its vertical limb rounded and finely serrated,

lower limb entire : a few serrations on the Lnteropercle. Three well developed opercular spines, the central one

being the longest. Teetli—rather small canines in both jaws, the outer row of teeth in the maxiUa and the

iimer in the mandible are larger than the villiform bands. Fins—dorsal spines rather strong, increasing in

length to the fourth and fifth, which equal about one-third the height of the body : pectoral rather longer than

the ventral : second anal spine strongest and slightly longer than the third : soft portions of the dorsal and
anal fins angularly rounded : caudal rounded. Scales—ctenoid. Colours—usually reddish-brown and mostly

with darker vertical bands ; head, body, and all the fins (except occasionally the pectoral and ventral) covered

with numerous small blue spots : dorsal, anal, and caudal with a fine white border.

In the variety figured, S. hemistictus, the cross bands are not seen : the spots on the upper half of the

body are very few, and the pectoral has a broad yellow edge.
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Habitat.—Red Sea, East coast of Africa, seas of India to tlie Malay Arcliipelago, China, Australia, and

beyond. The specimen figured is 9 inches in length.

28. Serranus leopardus, Plate VI, fig. 4.

Lahrus leopardus, Lacep. iii, p. 517, t. 30, f. 1.

Serranus leopardus, Cuv. and Val. ii, p. 33G ; Giinther, Catal. i, p. 123 and Fische d. Sudsee, p. 4, t. 3,

f. B. (excl. synonym, pt.)

Serranus spilurus, Cuv. and Val. vi, p. 433 ; Bleeker, Flores, p. 322.

Serranus Homfrayi, Day, Proc. Zool. Soc. 1870, p. 678.

Epinephelus zanana, Bleeker, Atl. Ich. Pero. t. x, fig. 2.

Epinephel'us leopardus, Bleeker, Epinephelini, p. 61.

B. vii, D.
, 3?TT, P. 17, V. 1/5, A. 3^, C. 17, L. r. (if

)|J-, L. tr. 10/26.

Length of head 2/7, of caudal 1/6, height of body 1/3 of the total length. Eyes—high up, diameter

largest in the immature, fi-om 1/5 to 1/6 of the length of the head in the adult, from 1 to 1 j diameters from end

of snout in the adult and nearly 1 apart. The maxQla reaches to below the hind edge of the orbit. Vertical

limb of preopercle rounded and very finely serrated ; the serrations extending along its angle but not to the

lower limb : interopercle usually with a few fine serrations along its posterior half Teeth—canines in both jaws,

the outer row in the maxilla, and the inner in mandible larger than the villiform bands. Fins—dorsal spines

strong, the fifth the longest but not equalling the length of the rays : soft dorsal and anal rounded : pectoral as

lono- as the head exclusive of the snout : second anal spine the strongest and slightly the longest : caudal

rounded. Scales—rather strongly ctenoid on the body, 8 rows between the lateral-line and the sixth dorsal

spine, they cover the snout, preorbital and suborbital ring of bones and the posterior half of the maxilla. A
badly marked line, very similar to the lateral-line, passes along the scales near the bases of the dorsal and anal

fins. Colours—vary, red or yellow predominating. The body may be whitish covered with round or oval red

spots which are extended over the dorsal, anal, and caudal fins. A dark band passes from the eye to above the

upper opercular spine behind which it terminates in a black spot : one or two black bands with or without a

white edgmg may be present over the free portion of the tail : caudal with a white or blue spot at either of its

outer angles, and a triangular black band across its last third. This baud may be broken up into an oblique

mark across either side of the tail, or may even be seen quite white as in the lower one of the figm-e.

Habitat.—From the Red Sea thi-ough those of India to China ; the one figured life size, was taken at

the Andaman Islands.

29. Serranus Sonnerati, Plate VII, fig. 1.

Perca rubra, Sonnerat.

Serranus Sonnerati, Cuv. and Val. Li, p. 299 ; Giinther, Catal. i, p. 122 ; Playfair, Fish. Zanz. p. 3, (exc.

pi. iii, fig. 1.)

Serranus pachycentron, Cuv. and Val. ii, p. 295.

Serranus erythrxus, Cuv. and Val. vi, p. 516 ;
Giinther, Catal. i, p. 116 ; Playfaii-, Fish. Zanz. p. 2, pi. i, f 1.

Serranus pachycentrum, Giinther, Catal. i, p. 116.

Epinephelus nigripinnis, Bleeker, Atl. Ich. Perc. t. vi, f 2 ; and Epinephelini, p. 39 ; {? Serranus nigripinnis,

Cuv. and Val. ii, p. 339).

Siggapu cullaivah, Tarn.

B. vii, D. „'tt, P- 18-19, V. 1/5, A. ^?^, C. 17, Ca3c. pyl. 11-12, L. r. Hi'm, L- tr. 27/40.

Length of head 3/10 to 2/7, of caudal, 2/13 to 1/7, height of body, 4/13 to 2/7 of the total length.

Eyes—diameter 2/11 to 2/13 of the total length, 1^ to 1| diameters from the end of snout, and 3/4 of a diameter

apart. Profile from the snout to above the ej-es rather concave. The maxilla reaches to a slight distance

beyond the hind edge of the orbit. Vertical limb of preopercle sometimes slightly oblique above its angle, it is

very finely serrated in its whole extent : lower limb with irregular notches, and serrated, occasionally coarsely

so : sub- and inter-opercles finely serrated : the two upper opercular spines more developed than the lower.

Teeth—one or two well developed canines on either side of both jaws, largest in the lower : the outer row of teeth

in the maxilla and the inner in the mandibles larger than the villiform bands. Fins—dorsal spines moderately

strong, increasing in length to the third from whence they continue to very slightly augment in height to the

last which equals 2/7 of that of the body, the inter-spinous membrane is slightly emarginate and not lobed, the

rayed portion is about one-fourth higher than the spinous, it and the soft part of the anal rounded : pectoral as

long as the head beliind the front edge or middle of the eye, and rather longer than the ventral : second anal

spine the strongest but not quite so long as the third, wliich nearly equals the third of the dorsal : caudal

rounded. Scales—cycloid on the head, ctenoid on the body, fine ones are continued for some distance up the bases

of the soft dorsal, anal, and caudal fins : fine ones over the snout, sub-orbital and the anterior and lower portion

of the preorbital : the hind half of the maxilla sometimes has very fine ones, at other times it is destitute of any.

There are 14 or 15 rows of scales between the sixth dorsal spine and the lateral line at its highest point which

is below it. There exists a badly marked line, much similar to the lateral line, running along the scales near the

bases of the dorsal and anal fins. Colours—of a dull lake, with the head and to below the first half of the

spinous dorsal fin covered vrith a net-work of blue lines enclosing spots from one-sixth the diameter of the eye,

to spaces larger than it. Some indistinct spots over the whole of the body. Fins of rather darker colour than

the body, especially at their edges : caudal with some dull blue or white spots.
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The specimen of Serranus erythrmus, figured in tlie "Fishes of Zanzibar" is identical with this species as

suggested by Bleeker ; also Kelaart's skin a, p. 116 of S. jmchycentrtim* which has L. r. \^%, L. tr. 22/— ,
and

is the same as the large specimens of 8. leopanlus in the British Museum. S. Sonnerati, Playfair, Fish.

Zanzibar p. 3, pi. iii, fig. 1, has L. r. \fg'
and 9 rows of scales between the lateral line and the base of the sixth

dorsal spine, 'it appears to be identical, as already suggested by Bleeker with his Epinephelus (Serraitus)

miltostiyma. . .

Amono-st Sir Walter Elliot's di-awings are three of this species showing variations of colour. Jerdon

(M. J. L. and Sc. 1851, p. 129) observes that " the intensity of the red varies a good deal, and it is sometimes

marked with white spots."

Hahitat^^ast coast of Africa, seas of India to the Malay Ai-chipelago, and beyond. The specimen

figured is that of a female 13 inches long captured in February, 1859, at Madras, where it is not uncommon and

attains at least 3 feet in length.

30. Serranus boelang, Plate VII, fig. 2.

Sernmus hoelang, Cuv. and Val. ii, p. 3US, vii, p. 6U-i
;
Quoy and Gaim. Voy. Astrol. p. C57, pi. 3, fig. 4 ;

Playfair, Fish. Zanz. p. 2.

Serranus nujrofascintus, Hombr. and Jacq. Voy. Pol. Sud. Poissons, p. 30, t. 2, f. 1.

? Merous imieolor, Lienard, Nat. Hist. Soc. Maur. 1839, p. 31.

Serranus microprion, Bleeker, Amb. ii, p. 562; Giinther, Catal. i, p. IIG.

Serranus sticjmapoinus, Rich. Ich. China, p. 232.

Serranus boenacJc, Giinther, Catal. i, p. 112 (not Bloch) ; Kiier, Novara Fische, p. 21.

Epi7iephelus boelang, Bleeker, Epinephelini, p. 49.

Hpinephelus microprion, Bleeker, Atl. Ich. Perc. t. ii, fig. 1, and Epinephelini, p. 47 (? variety).

B. vii, D. „^T^, P. 15, V. 1/5, A. ^%, C. 17, L. r. |^, L. tr. 18/36 (C^c. pyl. 6-7, Kner).

Length of head 4/13 to 2/7, of caudal 2/11, height of body nearly 2/7 of the total length. Eyes—

diameter 1/5 of length of head, Ij diameters from end of snout, and 2/3 of a diameter apart. The maxilla

reaches to some distance behind the posterior edge of the orbit. Preopercle with its vertical limb finely serrated,

the serrations being continued along its angle and a short distance on to its horizontal border : fine serrations

upon the sub- and inter-opercles. Opercular spines strong especially the central one. Teeth—small canines in

both jaws, the outer row of teeth in the maxilla, and the inner in the mandible larger than the villiform bands

which are comparatively of small size. Fins—dorsal spines rather strong and from the third are about equal in

leno-th but not so long as the rays : pectoral a little longer than the ventral and equalling the length of the head

excludino- the snout : second anal spine much the strongest and also the longest, being equal to two-fifths of the

height of the body: soft portions of the dorsal and anal angularly rounded: caudal rounded. .SVn?es—-ctenoid

on the body, ten rows between the lateral line and the base of the sixth dorsal spine. Colours—pirrplish, with

from eight to nine vertical bands on the body not so wide as the ground colour : when freshly captured, the one

over the free portion of the tail is very dark : a dark mark behind the two upper opercular spines, and a blackish

edo-e to the dorsal, which in the soft portion of the anal and the caudal is margined with white.

S. micrcqirion, Bleeker, which may be a variety of this species has blue spots over the head and shoulders.

Eabitat—Red Sea, East coast of Africa, tkrough the seas of India to the j\Ialay Archipelago. It does

not appear to attain a large size. The one figured, life-size, came from the Andaman Islands.

Genus, 4

—

Vakiola, Sivains.

Pseiidoserranus, Klunz.

Branchiostegals seven : pseudohranchiue. Body ohlong, compressed. Eyes lateral of moderate size.
_

Preopercle

with its vertical limb feebly serrated, its horizontal one entire. Opercle with three spines. Teeth villiform in the jaivs,^

vomer and palate: caninespresent, and the inner row of teeth in both jaws moveable: some conical teeth along the rami

of the mandibles. Dorsal fin single with nine spines: anal with three: caudal deeply emarginate. Scales small,

ctenoid, none on the snuid, suborbitals, or maxilla.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Variola louti, D. ttj^ttt. -A- f, L- r. ^%. Vertical limb of preopercle slightly emarginate and finely

sen-ated. Caudal deeply emarginate. Red, with small darker spots on the body and most of the fins, some of

which last are edged w^th yellow. East coast of Africa, Ceylon.

1. Variola louti, Plate VII, fig. 3.

Perca louti, Forsk. p. 40.

Bodiamis louti, Bl. Schn. p. 332 ; Lacep. iv, p. 286.

* Valencieunes observes that he had only seen one specimen and that was in the Leyden Museum, 7 French inches long. His

especial reason for considering it a new species appears to be the character o£ the scales which were small and ctenoid. Those on the sides

being slightly keeled, forming about 20 horizontal rows. This aijpearance is more seen in some specimens than in others, and is not

peculiar to this species. In 1867, a Serranus diacanthxis about 18^ inches long, which was not quite fresh, was brought to me at Madras.

I had it preserved a.s a skin and dried rather too rapidly, the result being that all the rows of scales on the body show a well developed

keel. I have also seen this appearance caused in fish which have been immersed, from the first, in spirit of too great a strength.
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Lahrus pundaius, Lacep. iii, p. 431, pi. 17, f. 2.

Serranus louti, Rupp. Atl. p. 106, pi. 26, f. 2; Gunther, Catal. i, p. 101, and Fische d. Sudsee, p. 2, t. i,

(not Cuv. and Val.)

Serranus pundulatus, Cuv. and Val. ii, p. 367, is, p. 435 ; Bleeker, Sumatra, i. p. 570
;
Quoy and Gaim.

Voy. Astrol. Poissons, p. 654, pi. 3, f. 2.

Serranus phcenistomus, Swains. Fish, ii, p. 201.

Variola longipinna, Swains. Fish, ii, p. 202.

Pseudoserranus louti, Klunz. Fische d. Roth. Meer. Vorh. z. b. Ges. Wicn. 1870, p. 687.

Variola louti, Bleeker, Epinophelini, p. 11.

B. vii, D. T3?T5, P- 18, V. 1/5, A. I, C. 17, L. r. ifi. Vert. 10/14.

Leno-th of head from 2/7 to 1/4, of caudal 2/9, height of body 2/9 of the total length. Eijes—diameter

2/9 to 1/6 in the length of head, upwards of 1| diameters from the end of snout, and 2/3 of a diameter apart.

Lower iaw prominent, the maxilla reaches to below the hind edge of the eye. Vertical limb of preopercle with

some feeble serrations at its angle, its lower limb, sub- and inter-opercles entire. Teeth—strong canines in the

upper, and weaker ones in the lower jaw : outer row of teeth in the maxilla, shorter and thicker than the

villiform band : some large teeth also present amongst the villiform ones in the mandible. Fins—dorsal spines

rather weak, the soft portion of the fin, also of the anal, elongated and pointed : pectoral as long as the head

without the snout : ventral one-third longer : second anal spine not quite so long as the third ; caudal deeply

emaro^inate and with pointed angles. Scales—ctenoid about 14 rows between the lateral-line and the base of the

first dorsal spine. Colours—red with small darker spots ever^-n-here : all the fins red, outer edge of pectoral and

soft dorsal yellowish, as is also snout and abdomen. A yeUow line along the inner edge of the two lobes of the

caudal fin.

Ilahitaf.—From the Red Sea through the seas of India to the Malay Archipelago. The specimen figured

is from the collection in the British Museum.

Genus, 5

—

Anthias, (Bl. Schi.) Cuv. ^' Val.

Caprodon, Temm. and Schleg. : Aylopon, Callanthias, Paranthias, and Elastoma, Guichemot : Holanthias,

Gilnther.

Branchiostegals seven : pseudohranchim. Body ohlonrj, rather elongated, and compressed : preorhital of

moderate height, entire. Preopercle serrated. Opercle ivith two spines. Villiform teeth in both jaws, with canines

anteriorly, and an outer row of canine-like ones laterally : also villiform on the vomer and palate : if present on the

tongue, minute. Dorsal fin single, vnth from nine to eleven spines : anal with three : pectorals pointed : caudal rather

deeply forlced : one, or more of the fins, as a rule, having elongated rays. Scales of moderate si;e, an enlarged row

over the nape. Pyloric appendages few.

Geographical distribution, most of the seas of temperate and tropical regions.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Anthias multldens, D. -fj, A. f , L. 1. 52. Rosy, with lateral golden bands on the body, and two on the

head. Andamans.
1. Anthias multldens, Plate VII, fig. 4.

Mesoprion multidens. Day, Proc. Zool. Soc. 1870, p. 680.

B. vii, D. fj, P. 16, V. 1/5, A. ^'V, C. 16, L. 1. 62, L. r. |f, L. tr. 7/17, Caec. pyl. 6.

Length of head 4/15, of caudal 1/4, height of body 1/4 of the total length. Eyes—diameter 2/7 of length

of head, Ij diameters from end of snout, and 1 apart. The distance between the eye and the angle of the

mouth equals three-fourths of the diameter of the orbit. The maxilla reaches to below the first-third of the

orbit. Vertical and horizontal limbs of preopercle finely serrated, most coarsely so at its rounded and somewhat
produced angle. Opercle with two well developed spines. Seven rows of scales between the eye and the angle

of the preopercle. Teeth—villiform in the jaws, with a large canine on either side of the premaxillary, and an

outer lateral row of canine-like ones in the maxilla : likewise an outer row of canine-like teeth in the lower

jaw : villiform ones on the vomer and palate. Fins—dorsal spines slender, the fifth the longest, and nearly equal

to half the height of the body below it, the last spine upwards of two-thirds of the length of the fifth : pectoi-al

as long as the head, and reaching to above the end of the base of the anal : last dorsal, and anal rays elongated to

nearly twice as long as the one preceding each : second anal spine the strongest, the third the longest, and nearly

equal to one-third of the length of the head : caudal deeply forked, the upper lobe slightly the longer. Colours—
rosy, with about six longitudinal yellow bands along the body, and a golden one from the inferior angle of the

eye to the snout, and another across the forehead.

Habitat.—Andamans, where it is common, attaining a large size : although the number of spines, rays,

scales, and csecal pylori are the same as in Anthias oculatus, Cuv. and Val. the form of the dorsal fin difiers, as

in this species the spines do not decrease to the last.

Genus, 6

—

Geammistes (Artedi) Cuvier.

Pogonoperca, Gunther.

Branchiostegals seven : pseudobranchire. Body oblong and compressed. S)iout short. Opercle and preopiercle

unserrated, but spinate. Eyes lateral. Teeth villiform in the jaivs, vomer, and palatines, no canines: tongue smooth.

E 2
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A barbel of a more, or less, rudimentary character on the cliin. Two dorsal fins, the first with seven spines : anal

spineless. Scales mimde, adherent, and enveloped in the epidermis. Pyloric appendarjes feiv.

Geographical distribution—Red Sea, tlirougliout those of India to the Malay Archipelago, and beyond.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Grammistes Orientalis, Bl. Schn. D. 7j^-^, A. 9-11. Three spinate denticulations on preopercle. Caudal
rounded. Deep brown, with from three to seven narrow white longitudinal bands, which anteriorly are continued

on to the head. Red Sea, seas of India, Malay Archipelago, and beyond.

1. Grammistes Orientalis. Plate IX, f. 1.

Grammistes Orientalis, Bl. Schn. p. 189 : Cuv. and Val. ii, p. 203, pi. 27 : Bleeker, Amboina, iv, p. 105 ;

Ganther, Catal. i. p. 171; Klunz. Fische. Roth. Meer. Verh. z. b. Ges. Wien. 1870, p. 707; Bleeker, Epinephelini,

p. 129.

Perca bilineata, Thunb. Nov. Act. Hoi. xiii, p. 142, t. 5.

Bodianus sex-lineatus, Lacep. iv, pp. 285, 302.

Scicena vittata, Lacep. iv, p. 323.

Perca triacanthus et pentacanthus, Lacep. iv, pp. 398, 424.

Gentropomus sex-lineatus, Lacep. v, pp. 688, 689.

B. vii, D. 7
I T-j^T^, P. 16, V. 1/5, A. 9-11, C. 17.

Length of head 2/7 to 1/3, of pectoral 2/11, of caudal 1/5, height of body nearly 1/3 of the total length.

Eyes—diameter 2/7 to 1/4 of the length of head, 3/4 of a diameter from end of snout, and 1 apart. Body
oblong and elongated, sometimes with a slight concavity in the profile above the orbit : lower jaw the longei-.

The maxilla extends to below the liind edge of the orbit. Vertical limb of preopercle with three spinate

denticulations on its border, the upper being the smallest ; some indistinct ones along the lower limb. Three
spines on opercle. A rudimentary barbel on the lower jaw, which in a fresh specimen, nearly 4 inches long,

equalled half the length of the orbit. Teeth—villiform in jaws, vomer, and palate. Fins—tliird dorsal spine

the longest equalling one-third of the height of the body below it : soft dorsal, anal, and caudal rounded.

Scales—imbedded in epidermis and usually covered with mucus. Colours—of a deep chestnut brown, with three

milk-white longitudinal bands, from the head along the body, the inferior ceasing opposite the posterior end of

the base of the anal fin. A white median band from the snout to the base of the dorsal fin.

In some specimens there are six or more white longitudinal lines along either side of the body.

Seba figm-es this fish as Grammistes, pi. 27, f. 5.

Hahitat—Seas of India, to the Malay Archipelago, and beyond, attaining only a few inches in length.

The one figured is from the Andamans, and life size.

Genus, 7—DiPLOPRiON, (Kuhl. and v. Hass.) Guv. and Val.

Branchiostegals seven : pseudohranchics. Body oblong, compressed. Eyes lateral. Opercle spinate : prreopercle

with a double edge, the outer of which is dentictdated. Teeth villiform i7i jaws, vomer, and pialatines, no canines:

tongue smooth. Two dorsal fins, the first ivith eight spines : anal with two. Scales small, adherent. Pyloric

appendages few.
Geographical distribution.—From the seas of India to China and Japan. This fish I have not personally

captured in India, nor found it in local Indian collections ; those taken have been probably mere stragglers.

Dr. Jerdon remarks, "this pretty fish is rare at Madras."—(Madr. Journ. Lit. and Science, 1851, IJo. 39,

p. 129.)

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Biploprion bifasciatum, D. 8
|
15, A. jV. Yellow with two black vertical bands. Indian seas, Malay

Archipelago to Japan.

1. Diploprion bifasciatum, Plate IX, f. 2.

(Kuhl. and v. Hass.) Cuv. and Val. ii, p. 137, pi. 21 : Tern, and Schleg. Fauna Japon. p. 2, pi. 2, f. A.

:

Richards. Ich. China, p. 221 ; Bleeker, Verh. Bat. Gen. xxvi, p. 59 and Nat. Tyds. Ned. Ind. vi, 1854, p. 207

and Epinephelini, p. 124; GiJnther, Catal. i, p. 174; Kner, Novara Fische, p. 29.

Anoovah nieen, Tam.

B.vii, D. 8
I

14-15, A. rr'-T^, C. 17, L. r. ^o^lfor, L- tr. 12/-.

Length of head 2/7, of caudal 1/5, height of body 2/5 of the total length. J^f/fo-—diameter 1/4 length of

head, 1^ diameters from end of snout, and 3/4 of a diameter apart. The maxilla reaches to below the middle of

the orbit. Preopercle having a double edge the outer of which is serrated, the inner ridge is also stated to b(!

sometimes serrated. Approximating portions of sub- and inter-opercles seiTated. Opercle with its two uppei-

spines large, followed inferiorly by several smaller ones. Teeth—generic. Fins—third and fourth dorsal

spines the highest, and nearly equal to the length of the head behind the front edge of the orbit ; they decrease

in length to the last which is very short : anal spines also very short : caudal rounded. Colours—Gamboge
yellow with two broad black cross bands.

Habitat—Seas of India, to China and Japan.
Sir John Richardson remarks, " specimens exist in every collection of Chinese fishes, and small ones
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are common in the insect boxes solrl at Canton." The one figured is from a stuffed specimen in the Liverpool

Free Museum, kindly lent me for this purpose by its curator, Mr. Moore.

Genus, 8

—

Lutianus, Block.

Biacope and Mesoprion, Cuv. and Val. : Genyoroge, Cantor : Macolor, Bleeker : Proamhhjs, Hypopl'des,

Bhomhoplites, Ocyurtis, Evoplites, and Tropidinius, Gill.

Branchiostegals seven : piseudobrancldw. Body ohlovg, compressed : snout elongated, with the preorhital rather

high and entire. Preopercle serrated, with or tuithout a notch on its vertical border to receive a knob, wliich is sometimes

developed on the interopercle. Opercle rarely with one, more generally ivith two or three indistinct points. Villiform

teeth in both jaws : canines in tlie uj^per, icith smaller ones in the anterior portion of the lower jaiv, and laterally

a row of canine-like teeth : villiform teeth likewise on the vomer, and palate : ivhen present on the tongue minute.

Dorsal Jin single, with from 7iine to thirteen spines: anal with three: pectorals piointed : caudal rounded, truncated or

emarginate. Scales ctenoid, of moderate or rather small size, one or two enlarged rows over the nape. Pyloric appendages

few or absent. Air-vessel simple.

Oeographical distribution.—From the Red Sea and East coast of Africa through the seas of India, the

Malay Archipelago, and to the Pacific.

Uses.—As a rule all these fishes are good as food, though some are insipid : a few attain a large size.

They are extensively salted and dried in many localities.

Amongst the Lutiani exist variations which require notice. Thus in some, when immatiu-e (as observed

in a few Serrani), a spine exists at the angle of the preopercle : as age advances it is gi'adually absorbed, altliough

occasionally in the adult coarse serrations may indicate its prior existence. Instead of one there may be several

spinate denticulations at this spot in the fry, which also disappear, as in the case of the single spine. The
interopercular knob, in those species which possess one (^Genus Biacope, Cuv. and Val., or Genyoroge, Cantor.)

appears in two distinct modes—either as well formed from birth with a notch in the vertical border of the

preopercle—or else the knob is gradually formed, and as it increases in size it presses against the vertical border

of the preopercle causing absorption at the spot above it and thus creates a notch. Respecting the dorsal spines,

it has been remarked of the Serrani that one ray may occasionally assume the form of a spine, thus changing the

specific number (by the addition of one spine and the diminution of one ray) but this seems to be rather rare

amongst the Indian Lutiani in which, although the spines may bo increased, the rays are not usually diminished

in number : an increase in the number of the rays is, however, of more frequent occurrence than in the spines.

In colouring there is one subject that requires fiirther examination, and that is the lateral blotch : in

those species in which it is present, it is sometimes most decided in the young, but whether it frequently exists

in some specimens and is absent in others remains to be solved. That it disappears if the fresh specimen is

left soaking in water is evident : that it sometimes is all but lost in those kept in spirit is also apparent, but the

similarity of Lutianus inarginatus without a lateral blotch to specimens in which it is present is so gi'eat, that I

cannot separate them into distinct species ; the same fact has been observed by Bleeker, in L. Bengalensis

and Amboinensis. It is not a little remarkable that this mark is of a deep black colour on the Malabar
coast, in L. marginatus ; but much less apparent in specimens captured on the Coromandel coast, where
also those of an identical size without any such blotch are numerous. Age then cannot be the sole cause, which
may be sought for in locality and sex (provided they are the same species).

SYNOPSIS OF SPECIES.

1. Lutianus Sebce, D. Yi-Vo> -^^ e-^iy ^- ^'- is; ^- *'• 9/^^- Interopercular knob present, no lingual teeth.

Scales in oblique rows. Reddish* with three curved black bands. Red Sea, seas of India, to the Malay
Archipelago, and beyond.

2. Lutianus Malabaricus, D. ^, A. f , L. r. f '-, L. tr. 9/23. No interopercular 'knob. No lingual teeth.

Scales in oblique rows above the lateral line. A violet-purple band on the back, along the base of the dorsal

fin. Seas of India to the Malay Archipelago.

3. Lutianus erythropterus, D. t-j-Vt> -A- f, L. r. ^%, L. tr. 11-12/25. No interopercular knob. No lingual

teeth. Scales in oblique rows. Red with marks varying with age. Red Sea, seas of India to the Malay
Archipelago, and beyond.

4. Lutianus dodecacanthus, D. xi-Vr' ^- fi L. r. f|, L. tr. 8/23. No interopercular knob. No lingual

teeth. Scales in oblique rows above the lateral-line. Scarlet. Seas of India to the Malay Archipelago.

5. Lutianus Bengalensis, D. Yi-kr ^- f > ^- r- H'ff, L. tr. 7-8/18. An interopercular knob. No lingual

teeth. Scales in oblique rows above the lateral-lino, superiorly reaching to above the front edge of the eye.

Four blue bauds from the eye along the sides. Red Sea, seas of India to the Malay Archipelago.

6. Lutianus fulvus, D. ii, A. f, L. r. -Jf, L. tr. 9/21. An interopercular knob. No lingual teeth.

Scales in oblique rows above the lateral-line. Yellowish-red. Andamans, Otaheite.

7. Lutianus biguttatus, D. yt-Vj'-A- |, L. r. ff, L. tr. 6/15. A small interopercular knob. Lingual teeth.

Scales in oblique rows above the lateral-line. Olive with two milk-white spots on the back. Seas of India,

to the Malay Archipelago.

* It is curious that from this as well as from some other species of red Imtia/ni, as L. erythropterus. L. dodecacanthas, and even

Odonionectes pmjalo, the body colour has stained the cloth in which my specimens were enveloped whilst in spirit coming from India. In

eonie white carps on the other hand, as Barbus filamentostis. and B. aruUus the fish turns of a bright red after death, whether placed in

spirit or skinned and stuffed, this colour being persistent except to incipient putrefaction, soaking in water or weak spirit and bleaching.
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8. Lntlanus h'ncoJaius, D. tJ^Vj' -^- b'u- L. r. fj, L. tr. 6-7/14. No interopercular knob. Lingual teeth.

Scales in oblique sinuous rows above the lateral-line. Body horizontally banded. Red Sea, seas of India to the

Malay Archipelago.

9. Lutiamis lemnismtns, D. fj, A. f , L. 1. 56, L. tr. 8/21. A badly developed interopercular knob. Two
wide dark horizontal bands from the eye to the caudal fin. Ceylon to the Malay Archipelago.

10. Lntianvs chriisntmiia, D. fj, A. |, L. r. fi, L. tr. 8/22. No interopercirlar knob. Lingiial teeth.

Scales in oblique rows above the lateral-line. Oblique bands from the eye, posteriorly. Nicobars to the Malay

Archipelago.

11. Lutianus rimdatus, D. \^, A. -g%, L. r. f§, L. tr. 8/19. An interopercular knob. No lingual teeth.

Scales in oblique rows above the lateral-line. Brownish, spotted with blue : a black blotch, having a white

front edge on the lateral-line. Red Sea, East coast of Africa, seas of India, to the Malay Archipelago, and

beyond.
12. Lntuinnf! argentimaculakcs, D. y^.^, A. |, L. r. -J^Ift, L. tr. 7-8/16. A very slight interopercular

knob. Lingual teeth. Scales mostly in horizontal rows above lateral-line. Cheny-red, the young with narrow,

wliite, vertical bands. Red Sea, East coast of Africa, seas of India, to the Malay Archipelago and beyond.

13. Lutianus roseus, D. If, A. f , L. r. fj, L. tr. 7/18. No interopercular knob. Lin,gual teeth. Scales

in horizontal rows. Caudal fin rounded. Reddish-brown. Seas of India to the ilalay Archipelago.

14. Lut'iaiius siUaoo, D. fJ: ^- Ai ^- r- tI . L- tr. 6/15. No interopercular knob. Lingual teeth. Scales

in oblique rows above lateral-line. Reddish with varying colours. Seas of India.

16. Lidianus Uoglossns, D. Tir-TT' A.. ^V, L. r. ff, L. tr. 6-7/15. A very slight interopercular knob. No
lingual teeth. Scales in oblique rows above lateral-line. Roseate shot with gold : a black lateral blotch. Red

Sea, seas of India to the Malay Archipelago and beyond.

16. Lnfianus jahnrjarah, D. j-j^'h-, A. s, L. r. if, L. tr. 6/13. No interopercular knob. No lingual teeth.

Scales in horizontal rows. Reddish with varying coloui-s. Seas of India.

17. Lutianus quinrpielineatus, D. y^.^, A. ^^-j-, L. r. ff}, L. tr. 8/21. No interopercular knob. Lingual

teeth. Scales in oblique rows above the lateral-line. About six blue bands from the eye along the body : a

black lateral blotch. Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond.

18. Lutianus Immlatus, D. tt-tt- -^^ 8?9) L. r. f|, L. tr. 7/21. No interojiercular knob. Lingual teeth.

Scales in oblique rows above the lateral-line. Reddish-crimson, a lunated black band on the caudal tin. Coast

of India to the Malay Archipelago.

19. Lutianus fulviflamvia, D. ttt-tt. A- f. L- r. ff, L. tr. 7-8/16. No interopercular knob. Lingual

teeth. Scales in oblique rows above the lateral-line. Golden with a black lateral blotch ; and in the varietj-

Ixnssellii also oblique golden bands from the eye along the body. Red Sea, East coast of Africa, seas of India

to the Malay Archipelago and be3-ond.

20. Lutianus Johnii, D. -ri-T*' A. -j^j, L. r. fj, L. tr. 7/13. A very indistinct interopercular tuberosity.

Lingual teeth. Scales in horizontal rows. Golden with a black lateral blotch. Seas of India to the Malay

Archipelago and beyond.

21. Lutianus fjihhus, D. if, A. -j'^, L. r. |^, L. tr. 8/23. A strong interopercular knob. No lingual teeth.

Scales in oblique rows above the lateral-line. Crimson in the adult. In the young a black band covers the end

of the dorsal tin, the last half of the free portion of the tail, and the whole of the caudal. Red Sea, Andamans

to the Malay Archipelago.

22. Lutianus holiar, D. if, A. f, L. r. fl, L. tr. 7/18. A small interopercular knob. Lingual teeth.

Scales in oblique rows above the lateral-line. Brownish with two milk-white spots, one below the spinous, the

other below the soft portion, of the dorsal fin. Red Sea, seas of India to the Malay Archipelago and beyond.

23. Lutianus marginatus, D. yi-T*. -A-. |, L. r. f|, L. tr. 6-7/15. A strong interopercular knob. No
lingual teeth. Scales in oblique rows above the lateral-line. Purplish-yellow, fins darker, edged with white.

A black lateral blotch may be present, or absent. East coast of Africa, seas of India to the Slalay Archipelago.

24. Lutianus yajiiUi, D. -fj^ A. |, L. r. >-f, L. tr. 6/14. No interopercular knob. Scales in horizontal

rows. Caudal fin rounded. Silvery-grey, with yellow bands. Coromandel coast of India.

25. Lutianus quinquelinearis,'!). -ri-'ra^ A. j?^, L. r. fj, L. tr. 8/19. A strong interopercular knob. No
lingual teeth. Scales in oblique rows above the lateral-line. Five blue bands from the eye along the body : a

black lateral blotch. Seas of India to the ilalay Archipelago.

26. Lutianus vitta, D. fj, A. |, L. r. ^1^%, L. tr. 8/12. No interopercular knob. Lingual teeth. Scales

in oblique sinuous rows above the lateral-line! Yellowish-red with olive stripes. Seas of India to the Malay

Archipelago.

27. Lutianus Madras, D. yi-TT' A. -g'^, L. r. f|, L. tr. 6/16. No interopercular knob. Lingual teeth.

Scales in oblique rows above the lateral-line. Roseate with olive or reddish lines following the rows of scales.

East coast of Africa, seas of India to the Malay Archipelago.

28. Lutianus decussatus, D. tt'tt- ^- h L. r. ^^", L. tr. 6-7/17. A slight interopercular swelling. No
lingual teeth. Scales in oblique rows above the lateral-line. Six blackish longitudinal bands, and six more

vertical ones cross them from the back. A black blotch at the base of the caudal tin. Seas of India to the

Malay Archipelago and beyond.
1. Lutianus Setae, Plate IX, fig. 3.

Perca, Seba, iii, pi. 27, f. 2.

Sjiarus botlavoo chanipah, Russell, Fish. Vizag. i, p. 77, pi. 99.
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Biacope Selce, Cuv. and Val. ii, p. 411 ; Klunz. Fisclie Roth. Meer. Verb. z. b. Ges. Wien. 1870, p. C9-2.

Diacope Siamensis, Cuv. and Val. vi, p. 52-i.

Mesoprion Sebce, Bleeker, Perc. p. 4.5 ; Kner. Novara Fisclie. p. 30.

Genyoroge sebrp, Guntlier, Catal. p. 176.

Lutjanus Sebre, Bleeker, Siam. p. 17-3, and Lutjani, p. 53.

Veri-mit-ta-laij, or Nai-Jcerruchi, " smelling like a dog," Tam.

B. vii, D. TfWi P- 17, V. 1/5, A. ^^\^, C. 17, L. 1. 50-55, L. r. f|, L. tr. 9/22 : Csec. pyl. 4-5,

Vert. 10/14.

Length of head 4/13 to 2/7, of caudal 1/5, height of body 2/5 of the total length. J5)/es—diameter 2/7

of length of head, 1 J diameters from end of snout, and 2/3 of a diameter apart. The distance from the eye to the

upper edge of the maxilla equals one-foui-th of the diameter of the orbit. The maxilla reaches to below the middle

of the eye. Both the vertical and horizontal limbs of the preopei-cle serrated, the foi-mer having a deep emargination

in the adult to receive a well developed iuteropercular knob which in the young is not so distinct. Teeth—
canines m the premaxillaries, an outer I'Ow of curved canine-lLke teeth in the jaws : villiform in a ^-shape in the

vomer, and in a band on the palate, none on the tongue. Fins—third dorsal spine the longest, rather above half

the length of the head, from thence they decrease to the last but one : soft portion of the fin and also of the

anal, elevated and pointed, much higher than long at its base. Pectoral nearly as long as the head. Third anal

spine somewhat the longest and nearly equal to the post-orbital portion of the head. Scales—in oblique rows

above the lateral-line and horizontal ones below it : superiorly they reach to above the hind edge of the orbit

:

caudal emarginate. Colours—reddish, a black band passes from before the dorsal fin, through the eye to the

snout : a second from the second to the sixth dorsal spines to the ventral fin : a third from the soft dorsal,

curving downwards to the lower half of the caudal : ventrals and lower half of anal black.

Bleeker observes that he possesses a very young specimen (35'" long) in which the soft dorsal and anal

are more romided, and in colour it appears as if it were brownish, traversed by two narrow white bands.

Habitat.—From the Red Sea, and East coast of Africa, through the seas of India to the Malay
Archipelago. Longest specimen captured at Madras 8 inches.

2. Lutianus Malabaricus, Plate IX, fig. 4.

Sparus Malalarieus, Bl. Schn. p. 278.

Mesoprion Malabaricus, Cuv. and Val. ii, p. 480.

Mesoprion Malabaricus, Bleeker, Sumatra, iii, p. 3, and Giinther, Catal. i, p. 204 (not spion3Tn.)

Lutjanus Malabaricus, Bleeker, Atl. Ich. Perc. t. xv, fig. 1, and Lutjani, p. 50 (not synonym.)

B. vii, D. ii, P- 17, V. 1/5, A. f, C. 17, L. 1. 55, L. r. ff, L. tr. 9/23. «

Length of head 2/7, of caudal nearly 1/6, height of body 4/11 of the total length. Eijes—diameter 1/4
of length of head, 1^ diameters from the end of snoiit, and 3/4 of a diameter apart. Form of the body not so

compressed as in L. erythropterus, its width being equal to two-fifths its height : a slight concavity over the

orbits : lower jaw the longer : height of preorbital equals 4/5 of diameter of eye. The maxilla reaches to below
the first third of the orbit. Preopercle with a very shallow emargination on its vertical border which is finely

serrated ; at its angle the sen-ations become larger, whilst four or five of diminished size exist along the

posterior half of the lower limb. Teeth—two or three rather strong curved canines on either side of the

premaxUlaries ; an outer row of cm'ved conical canine-like teeth in either jaw : villiform ones in a ^-shape on
the vomer, a broad band on the palatines, none on the tongue. Fins—dorsal spines moderately strong, from the

third they are of about equal length but shorter than the rays, the third spine equals about one-third of the length

of the head ; the last spine equals one diameter of the orbit : the seventh or eighth ray is the longest, and equals

four-fifths of the extent of the base of the fin, soft dorsal and anal both somewhat angularly rounded and of the

same height. Pectoral longer than the ventral, almost as long as the head and reaching to above the anal

spines : second and third anal spines of about equal strength, the latter slightly the longer and nearly equalling

the thu'd of the dorsal fin : the foui-th ray is the longest, slightly exceeding the highest in the dorsal fin : caudal
slightly emarginate. Scales—rows not tortuous, those above the lateral-line oblique, as are also those below it

above the level of the lower edge of the orbit, below which they are horizontal : two broad rows over the nape,

and eight across the cheek : they extend along the back as far as to a level with the hind edge of the eye.

Colours—having a roseate tinge in life with narrow oblique yellow streaks above the lateral-line, and longitudinal

ones below it : a longitudinal violet-purple band passes from behind the eye along the base of the dorsal fin

opposite the end of which it is interrupted by a light band over the commencement of the tail, subsequently it

reappears in a lighter form across the middle of the free portion of the taU. Fins reddish, the dorsal and caudal

with a fine black edge : anal spines dark grey, those of ventrals white.

Schneider's type specimen is stUl in good preservation at Berlin, and identical with the one figured which
I took (a little over 8 inches in length) off the 'Meckran coast. It is closely allied to L. erythropterus ; but the

dorsal spines are much lower, the eye and the colours &c. differ.

Valenciennes remarks that as Bloch received his specimen from the Coromandel coast of India it is

difficult to perceive why Schneider gave to it the term Malabaricus. The reason is that Tranquebar (from

whence it came) and the southern portions of the Coromandel coast were then termed ' Malabar,' and to this

day the natives of Madras call those residing to the south ' Malabars.'
Habitat.—Coasts of Sind and India.
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3. Lutianus erythropterus, Plate X, figs. 1 (j-omig), 2 (adult).

Lutianus erytliroj-'terus, Bl. t. 249 ; Bl. Schn. p. 325 (not Bleeker).

Spams chirtah, Russell, Fish. Vizag. i, p. 74, pi. 93.

Diacope ammlaris, Rupp. Atl. p. 91, and N. W. Fisehe, p. 74, pi. 93 ;
Klunz. Fische Roth. Meer. Verh.

z. b. Ges. in Wien. 1870, p. 697.

? Biacope enjthrina, Riipp. N. W. Fische, p. 92, t. 25, f. 3; Klunz. Fische Roth. Meer. Verh. z. b. Ges. in

Wien. 1870, p. 702.

Biacope sanguinea, (Ehren.) Cuv. and Val. ii, p. 437 (adult).

Mesoprion riihelhis, Cuv. and Val. ii, p. 475.

Mesoprion erythropterus, Cuv. and Val. ii, p. 478.

Mesoprion ammlaris, Cuv. and Val. ii, p. 488, and iii, p. 497 : Quoy and Gaim. Voy. Astr. p. 666, pi. 5,

fig. 4 ; Richards. Ich. China, p. 229 ; Bleeker, Perc. p. 67 ; Cantor, Catal. p. 14 ; Giinther, Catal. i, p. 204

;

Kjier. Novara Fische, p. 33.

Biacope metaUicus, (Kuhl. and v. Hass.) Bleeker, Batav. p. 525.

" Mesoprion sanguineus, Bleeker, Perc. p. 48.

Mesoprion eri/'thrinus, Giinther, Catal. i, p. 192 ; Playfair, Proc. Zool. Soc. 1807, p. 849.

. Mesoprion chirtah. Day, Proc. Zool. Soc. 1868, p. 150, and 1869, p. 297.

LuijAnus annularis, Bleeker, Obi. p. 240.

Lutjanus chirtah, Bleeker, Atl. Ich. Perc. t. sxiii, fig. 1, and Lutjani, p. 42.

Soosta, Ooriah.

B. vii, D. ri-TT, P- 1'', V. 1/5, A. |, C. 17, L. 1. 52-55, L. r. ig, L. tr. 11-12/25, Csec. pyl. 5-6, Vert. 10/14.

Length of head 3f to 3|, of caudal 1/5 to 1/6, height of body fi-om_2| to 3^ in the total length. Eyes—
diameter 1/5 to 1/6 of the length of the head in the adult, but much larger in the young,* Ii to 2 diameters from

end of snout, and Ij to Ii apart. Body compressed, dorsal profile more convex than that of the abdomen, and
slightly concave about the orbit. The maxilla, in the adult, scarcely reaches to below the front edge of the

orbit. Preopercle with a very shallow emargination on its vertical limb which is finely and evenly serrated to

above its angle where the serrations become coarser, they extend for a short distance along its horizontal border

:

sometimes a very small interopercular knob exists. Teeth—one or two canines on either side of the premaxiUary,

an outer row of cui'ved canine-like teeth in either jaw, villifonn ones in a triangular patch on the vomer, and in

a rather naiTOW band on the palatines : none on the tongue. Fins—dorsal spines of moderate strength increasing

in length to the fom-th which equals two-fifths to one-tliii-d of the height of the body, from it to the

last they are slightly lower and sub-equal in length, the soft portion of the fin more angular in the adult

than in the young, the seventh to the tenth rays being the highest, half as long again as the fourth spine, and
their height equalling the length of the base of the soft portion of the fin. Pectoral reaching as far as the

ventral, and equalling the length of the head behind the posterior nostril : ventral spine as long as the fourth of

the dorsal fin : second anal spine somewhat the strongest, but not quite so long as the third which equals the

third of the dorsal fin : caudal slightly emarginate or cut square in the young. Scales—in somewhat tortuous

rows going in a dii'ection upwards and backwards, they extend over the base of the dorsal fin reaching highest

on the I'ays, they are equally developed over the bases of the caudal and anal. Colours—crimson with orange

reflections : a broad blackish band passes fi-om the eye to the commencement of the dorsal spines, and is

sometimes slightly apparent along the whole base of the fin : eight to twelve narrow and nearly horizontal black

lines exist below the lateral-line, and several more above it, some being the continuations of those which
commence below the lateral-line. A black band crosses the back over the fi-ee portion of the tail, having a white

one before it, and a narrow pink one posterior to it. Pectoral flesh-coloured : ventral either black or stained

black in its outer half or two-thirds : dorsal dark grey in some specimens with a nearly black base and a black

edge : caudal pink with a narrow black border : anal darkest anteriorly. Li adults (12 inches) the black lines

disappear, and each row of scales has a golden line : a trace exists of the band from the eye to the dorsal fin :

whilst that over the free portion of the tail is somewhat indistinct.

Amongst Bloch's typical collection in the Berlin Museum, Professor Peters showed me two of this species,

one being young with the distinct colours of the annularis; the other more adult. Bleeker considers the

erythrojyterus of Bloch to be identical with L. lineolatus, and certainly the body and fins in the figui-e appear more
to resemble that species than the present : the head, (especially the eyes,) difi'ers considerably from the lineolatus.

The type specimens have their original names upon them.

Although Ruppell's figure of Biacope erythrina very closely resembles an adult of this species, he states

it to have only 10 dorsal spines. Col. Playfair obtained a " fine specimen" now in the British llusenm, termed
erythrinus, which is the adult of this species, but it has 11 dorsal spines, it is nearly 18 inches long, and the eye

is 5| in the length of the head.

In the Berlin Museum is a fine specim.en (21 inches in length) of Biacope sanguinea, (Ehren.) Cuv. and

* The following are the measurements as to the size of the eye compared with the length of the head in specimens of various ages:

At 6 inches in length, 3J in the length of the head.
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Val. type of the species. It appears identical with this fish. Length of head y, of caudal -}, height of body

nearly J of the total length. Eyes—diameter 5| in the length of the head, 2 diameters from end of snout, and

li apart. Fins—fourth and fifth dorsal spines of equal height, and 2f in the length of the head.

The type specimen of Mesoprion rubelius, C. V., in the Paris Museum is a sMn ft-om Pondicherry of this

species, its scales are L. r. 67, L. tr. 12/25.

Eabifat.—Red Sea, East coast of Afi-ica, seas of India to the Malay Archipelago and beyond. It is

captured all the year round at Madras, but is most abundant during the cold months when its fry are also about.

Fig. 1 is from a specimen 6 inches in length, and represents the immature fish : Pig. 2, or the mature fish is

from a specimen a little over 12 inches long. Both are from Madras.

4. Lutianus dodecacanthus, Plate X, Fig. 3..

MesojJrion Malabaricus, Bleeker, Sumatra, v, p. 497 ; Giinther, Catal. i, p. 204 (not Bloch, Schn.)

Ltdjan-us dodecacanthus, Bleeker, Amb. ii, p. 278 and Atl. Ich. Perc. t. xxiv, f. 2.

Mesoprion. dodecacanthus, Giinther, Catal. i, p. 20(5.

Lutjanus Malaharicus, Bleeker, Atl. Ich. Perc. t. Ixxv, fig. 1 and Lutjani, p. 50 (in part).

B. vii, D. H:'«'. P- 17, V. 1/5, A. I, C. 17, L. 1. 52, L. r. ff, L- tr- 8/23-

Length of head 3^, of caudal 1/5, height of body SJ of the total length. Eyes—diameter 1/4 of length

of head, 1^ diameters fi'om end of snout, and nearly 1 apart. Body compressed, profile above the orbit some-

what concave : the distance between the eye and the upper edge of the maxilla equals a little more than one

diameter of the orbit. The maxilla extends to beneath the front edge of the orbit. Vertical limb of preoperele

having a shallow emargination, the whole being finely serrated superiorly, but more coarsely so at its angle :

lower limb finely serrated in its anterior half. A small interopercular knob. Teetli—a pair of moderately sized,

curved canines in the premaxillai-ies, and having two smaller intermediate ones : an outer row of curved, canine-

like teeth in both jaws, largest in the mandible, especially about its centre : none on the tongue. Villiibrm

ones in a A-form on the vomer, and in a band on the palatines. Fins—dorsal spines of moderate strength, the

fourth and fifth the longest, and equal to 3j in the height of the body, they gradually decrease to the last,

which is only two-thirds as long as the fourth : the soft portion of the dorsal angular, and one-fifth higher

than its base is long. Pectoral reaches to above the anal spines, and is as long as the head : ventral just

I'eaches the vent. Second anal spine not qrute so long as the third, which equals the longest in the dorsal fin :

its soft portion angular, one-fourth higher than the length of its entire base : caudal slightly emarginate.

Scales—in oblique, straight (not sinuous) rows above the lateral line, and also as low as a level with the eye,

below which all are horizontal : twelve rows between the occiput and base of the dorsal fin, and six across

the cheeks. Colours—uniform scarlet, with a golden line along each row of scales and a nacreous spot across

the free portion of the tail just beliind the base of the dorsal fin. A na,iT0w black edge to the dorsal, caudal,

and anal fins.

This species seems to be identical with Bleeker's : he observes that three of his specimens have twelve

dorsal spines, but which appears to be due to the transformation of the first ray into a weak spine.

There are two fine specimens in the British Museiun, one about IG inches in length, wherein the eye is

2 diameters fi-om the end of the snout : the other is 15 inches long, the diameter of the eye 1/4 of the length

of the head, and H diameters from the end of the snout.

Habitat.—Seas of India to the Malay Archipelago. The specimen figftred is 14| laches in length and

from Madras.

5. Lutiantis Beagalensis, Plate X, Fig. 4.

? Scicena Jcasmira, Forsk. p. 4(1

Eolocentrtis Bengalensis, Bloch, t. 246, fig. 2 ; Bl. Scbn. p. 316 ; Lacep. Iv, p. 330.

Perca polyzouias, Forst. Mss. p. 225.

Biacope ocfolineata, Cuv. and Val. ii, p. 418, vi, p. 626 (in part) ; Riippell, Atl. p. 75 ; Tem. & Schleg.

Fauna Japon. p. 12, t. vi, f. 2 ; Richards. Ich. Ghuia, p. 229.

Diaeope octovittata, Cuv. and Val. vi, p. 528. *

Mesopirion pomacanthus, Bleeker, Amb. p. 407 (in part) ; Giinther, Catal. i, p. 210.

Genyorocje Bengalensis, Giinther, Catal. i, p. 178 (in part.)

Genyorocje octovittata, Giinther, Catal. i, p. 180.

Evoplites pomacantlms. Gill, Cuban Fish, Proc. Ac. Nat. Sc. Phil. 1862, p. 234.

Genyoroge Amboinensis, Day, Proc. Zool. Soc. 1870, p. 679.

Biacope kasmira, Klunz. Fische d. R. M. Verb. z. b. Ges. Wien, 1870, p. 695.

lAiijanus Bengalensis, Bleeker, Atl. Ich. Perc. t. xxiv, f. 3 and Lutjani, p- 34.

Veri-heechan, Tam.

B. vii, D. yi-Vr,* P- 16, V. 1/5, A. f, C. 17, L. 1. 48, L. r. |f:§§, L. tr. 7-8/18, Ciec. pyl. 0.

Length of head from 2/7 to 4/15, of caudal 1/5, height of body 2/7 of the total length. Eyes—diameter

from 1/4 to 2/9 of the length of head, Ij diameters from the end of snout, and 3/4 apart. The distance from

the eye to the upper border of the maxilla equals half the diameter of the orbit. The maxilla reaches to below

the middle of the orbit. Vertical limb of preoperele with a moderately deep notch above its rounded angle,

* Bleeker has found the following amongst specimens of this species : D. 175 ir-g- or 10
| -j-j-tt or ti-Vs" or II

| ts-tt-
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superiorly it is finely serrated, but very coarsely so at its angle, some serrations are also continued along its

lower limb. Interopercular knob distinct. Teeth—moderate-sized canines in the premaxillaries, an outer row

of curved conical teetli in either jaw : villiforin ones in a A-fc>i"m on the vomer, in a l)and on the palatines, but

none on the tonone. Fins—dorsal spines rather strong, the fourth tlie longest and one-fourth liigher than the

rays : soft portion of the fin rounded, half as high as its base is long. Pectoral as long as the head and reaching

to above the adal spines : ventral does not reach the vent. Second anal spine stronger and usually rather longer

than the third (it is sometimes slightly shorter), which equals the length of the postorbital portion of the head,

anterior rays the highest and as long as the entire base of the fin, its lower edge slightly convex : caudal

emaro-inate. Scales—in oblique rows above the lateral-line and in horizontal ones below it : six or eight rows

across the cheeks, whilst superiorly they extend as far forwards as to above the front edge of the eye : none

on the preorbital, except in large specimens, but I possess one nine inches long that has several rows there.

Colours—yellowisli-brown superiorly becoming yellowish-white inferiorly. Four bright blue black-edged and

slightly sinuous bands pass from the orbit across the opercles, the superior to about the ninth dorsal spme, the

second to the fourth dorsal ray, the third to behind the last dorsal ray, and the fourth to rather below the

centre of the base of the caudal. Fins yellowish, the dorsal with a dark edge and a light outer margin.

Bleeker observes that three species have the upper surface of the head scaled, the vomerine teeth in a

j\^-form, a deep preopercular emarginatiou and an edentulous tongue. They are as follows, and may be thus

divided for convenience sake :

—

Lutiaims Bencjalensis, D. i^:f|, L. r. A^lf^, L. tr. 8-9/20-21, Crec. pyl. 0.

Lutianus qtdnquelinearis, D. xy-rei L. r. ff:|-g, L. tr. G-7/18-19, Csec. pyl. 5.

Lutimms Amhoinensis, D. iflH- L. r. f|, L. tr. 7-8/17-18, Case. pyl. ?.

Bennett, Proc. Zool. Soc. 1832, p. 182, briefly desci-ibes a fish as JJiacope spilura, from Ceylon : D. W, A. |.

Five parallel red lines on either side ; the second and third go from the eye, the fourth from the axilla, the fifth

from the angle of the month : a large black spot before the base of the caudal fin : spinous portion of the

dorsal with a black base and outer edge. It is stated to be affined to B. octolineata.

Specimens under the name of Genyoroge notata, in the British Museum, have D. ii, A. |, L. r. ^^°,

L. tr. 9/. Eyes—diameter 3^ in the length of the head. 1 diameter from the end of snout, and 3/4 of a diameter

apart. Scales over suborbital, and a few on preorbital. The second anal spine eqtials half the length of the

head. They are coloured as in this species.

Eah'itat.—Red Sea, seas of India, to the Malay Archipelago, and beyond ;
it attains at least 10 inches in

length.

6. Lutianus fulvus, Plate X, fig. 5.

Tercafidva, Forst. Mss. p. 193.

nolocentms fidvus, Bl. Sclin. p. 318.

Liacope fulva, Cuv. and Val. ii, p. 43-5.

Genyoroge fulva, Giinther, Catal. i, p. 184.

B. vii, D. H. P- 17, V. 1/5, A. f, C. 17, L. 1. 51, L. r. if, L. tr. 9/21.

Length of head 2/7, of caudal 2/11, height of body 3/10 of the total lengtli. Eyes—Aiameter _3§

of the length of head, 1\ diameters from the end of snout, and .3/4 of a diameter apart. A considerable rise

from the • snout to the commencement of the dorsal fin : abdominal profile not so convex as that of the back ;

thickness of body equal to 4/7 of its height. The maxilla reaches to below the front fourth of the orbit.

Vertical limb of preopercle with a very deep emarginatiou and a produced rounded angle, above the notch the

limb is serrated, on the angle it becomes almost spinate, whilst a few fine serrations exist on the lower Umb.

Interopercular knob very well developed in a pyramidal form. Teeth—small curved canines in the upper ja-\\-,

an outer rather numerous row of canine-like curved teeth in either jaw, villiform ones in a triangular spot on

the vomer, in a baud on the palatines, none on the tongue. Fins—dorsal spines strong, increasing in length tc;

the fourth, which equals that of the postorbital portion of the head, or 2f in the height of body, from it they

decrease to the last, which is scarcely above two-thii-ds as high : the soft portion of the fin rounded, the height

of the rays being equal to about "two-thii-ds of the highest spine. Pectoral as long as the head, reaching to

above the anal spines. Second anal spine much the strongest, third slightly the longest, equalling the second of

the dorsal fin, height of the longest rays a little more than that of its entire base : caudal emarginate. Scales—
in oblique rows above t];e lateral-line and in horizontal ones below it. Gchurs—uniform yellowish-red with a

dark spot in the axil : fins yellow : the upper third of the dorsal black with a white margin : caudal also with

a black edge and white margin : a dark black mark across the middle of the first third of the anal.

Eahitut.—Andamans, Otaheiti. The specimen figured is upwards of lO inches in length.

7. Lutianus biguttatus, Plate X, fig. (3.

Serrarms lignttatns, Cuv. and Val. vi, p. 507; Giinther, Catal. i, p. 155.

Mesojmon Imeolatus, Bleeker, Perc. p. 4G (not Ruppcll.)

Mesoprion Bleeheri, Giinther, Catal. i, p. 2U8.

Lutjanus Bleeheri, Bleeker, Halmah. i, p. 155.

Lntjaims liguttatus, Bleeker, Lutjani, p. 32.

B. vii, D. t-,^Vt> P- 16, V. 1/5, A. I, C. 17, L. 1. 50, L. r. f[, L. tr, C/15.
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Length of head 2/7, of caudal 1/7, height of body 1/4 to 2/9 of the total length. iJ^es—diameter 3/10

to 2/7 of length of head, 1 diameter from the end of snout, and 3/4 of a diameter apart. Body elongated, its

dorsal and abdominal profiles nearly horizontal. The maxilla reaches to below the first thii-d of the orbit :

iuterorbital space flat. Vertical limb of preopercle with a moderately deep emargination to receive a very

badly developed interopercular knob, its angle roimded, the whole limb finely serrated, and the lower Hmb
almost entire. Two small sharp points on the operole. Teeth—^villiform in the jaws, with a large canine on

either side of the preniaxillary, between whicli are two smaller curved caniae-like teeth in the outer row, and

several more similar ones along the upper jaw : in the lower jaw exists an outer row of curved, canine-like

teeth, becoming larger posteriorly : in a triangular spot of vUliform ones on the vomer, the base being behind,

and ii-om the centre of which a narrow band passes a short way backwards : those on the palatines in a naiTow

line : an oblong patch on the tongue. Fins—spines weak, those of the dorsal increase in length to the third

and fourth, which are half as long as the head, fi'om these they decrease to the last : soft portion of the fin, (as

is also that of the anal,) rounded and not half so high as the spines, the longest ray equalling two-thirds the

lenoth of the base of the fin. Pectoral extends rather beyond the ventral, but hardly to above the anal, it is two-

thirds as Ion"- as the head : tliird anal spine rather the longest, equal to the diameter of the orbit but not so long

as the rays, anterior anal rays one-third liigher than those of the dorsal, last anal ray as short as the spine, lower

edo'e of fin strait^ht : caudal slightly emarginate. Scales—in parallel rows below and oblique ones above the lateral

line. Colours—yellowish-gi'oy superiorly, becoming yellowish-white on the sides and abdomen, a broad black

band passes from the eye to the middle of the caudal fin, dividing the dark back from the light sides, and a

second band is continued from below the jaws to above the posterior end of the base of the anal, where it

Ijecomes indistinct. A white pearly spot exists on the back under the middle of the spinous dorsal, and a

second under the commencement of the rayed portion of the fin.

Professor Peters showed me one of this species, nearly 4 inches in length, received from Paris as

Serranus hignUatus, and I subsequently saw several more of the types in the Paris Museum.

Habitat.—Seas of India to the Malay Archipelago. The type specimen of Cuv. and Val. came from

Ceylon, the one figured (7| inches in length) I procured at the Andaman islands.

8. Lutianus lineolatus, Plate XI, fig. 1 and 2.

Perca karooi, Ru.ssell, Fish. Vizag. ii, p. 19, pi. 12.5.

Diacope lineolata, Riipp. Atl. Fische, p. 7(5, t. 19, f. 3 ; Klunz. Verb. z. b. Ges. in Wien. 1870, p. 698.

Serranus nouleny, Cuv. and Val. ii, p. 247; Giinther, Catal. i, p. 12G. '

Mesoprion caroid, Cuv. and Val. ii, p. 489 ; Cantor, Catal. p. 16.

Mesoprion xanthoj^teri/gi us, Bleeker, Perc. p. 46.

Mesopnon lineolata. Meeker, Perc. p. 46 (not syn.) ; Giinther, Catal. i, p. 20-5 ; Kner. Novara Fische,

p. 36 ; Playfair, Zanz. p. 17.

Mesoprion erythropterus, Bleeker, Perc. 47 ;
Giinther, Catal. i, p. 20-5 (not Bloch.)

Mesoprion dodecathantlioldes, Giinther, Catal. i, p. 206 (not Bleeker.)

Lutjanus erythropterus, Bleeker, Atl. Ich. Perc. t. xx, fig. 2, and Lutjani, p. 29 (not Bloch.)

Nooleni, Tarn.

B. vii, D. tJ.Vj, p. 16, V. 1/5, A. -jV, C. 17, L. 1. 50, L. r. f|-, L. tr. 6-7/14, Ctec. pyl. 4.

Length of head 2/7 to 3/11, of caudal 1/6, height of body 2/7 to 4/15 of the total length. Eyes-
diameter 1/3 to 2/7 of length of head 3/4 of a cbameter from end of snout and also apart. The depth of the

cheek from the eye to the maxillary bone equals two-tliirds of that of the maxillary bone. The maxilla reaches

to below the middle of the orbit. Vertical limb of the preopercle with a slightly produced angle and almost

horizontal lower limb, its vertical limb finely serrated, more coarsely so at its angle, the serrations being

continued along the posterior half of its lower limb : opercle with two points, the lower being the most distinct.

No interopercular knob. Teeth—canines in the premaxillaries and an outer row of curved canine-like teeth in

both jaws : villiform ones in a triangular patch, having a posterior median elongation in the vomer, and in a

narrow band on the palatines ; an oblong patch widest anteriorly of very fine teeth on the tongue. Fins—dorsal

spines moderately strong, the third to the fifth being the longest and nearly equal to half the length of the head,

from thence they decrease to the last which is about two-thirds of their height and equal to that of the rays.

Pectoral pointed, nearly as long as the head, and reaching to above the anal spines : second anal spine the

strongest and nearly equal to the length of the third or to the postorbital portion of the head, anal rays one-fourth

higher than those of the dorsal fin. Scales—in obUque sinuous rows above the lateral-line to opposite the end

of the soft dorsal fin where they become horizontal, as are also those below the lateral-line : on the

summit of the head the scales extend forwards to above the anterior tlurd of the eye. Colours—pui-plish-red

along the back, becoming more yellow below the lateral-line. In the upper third of the body there are oblique

and in places sinuous golden lines along each row of scales, whilst below the lateral-line there are bands of dark

pink, one passes along the first-third of the lateral-line and for the depth of lialf a scale below it : next is a golden

band, one scale deep, ending on the lateral-line beneath the middle of the soft dorsal : below this is a rather

wider reddish band passing from the eye to the lateral-line below the end of the soft dorsal : next follows a

yellow band one scale deep going to the middle of the tail. Below this the fish is longitudinally banded with

pink and j'ellow alternately. Fins yellow, vrith a light band, along the centre of the dorsal.

Jerdon observed, (M. J. L. and Sc. 1851, p. 129) " I am jnclLucd to think that Russell's figure (125
F 2
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nouleni) is intended for this fish and not for a species of Mesopnon (? Sernmns) to which Cuvier refers it without

however having seen a specimen. His account of the colour corresponds exactly with that of the nouleni of

Madras. It is a very beautiful fish but one of very soft and flabby texture." The figure of nouleni is

amongst Sir W. Elliot's drawings (No. 15), and to it Jerdon has attached the name of Serranus nouleni.

Irrespective of this he sent a specimen to the British Mu.semn where it still exists, and is placed in the catalogue

(i, p. 200) as Mesoprion dudecacanthoides, a. Half-gi-own ; not good state. Madras. Presented by J. C.

Jerdon, Esq.

In the unrivalled Paris collection, Cuv. and Val.'s two specimens of Serranns nouleni, C. V. still exist

and are, as suggested by Jerdon, identical with the species dcsciibed alsove.

Bleeker first pointed out that the lineolata Riippell and Russell's karooi are identical. I have figured both

varieties owing to the great difl^erence I observed in their colouration, the size of the eye, &c. Fig. 1 is from

the coast of Sind (7i inches in length) and its tints resemble those shown by Ruppell : fig. 2 is from Madras

(7 inches long) and its colours are as described by Russell.

In the ' Fishes of Zanzibar,' three varieties are recorded, (1) j-ellow witli pale blue streaks above the

lateral-line, and about seven below it : (2) olive-brown with the lines darker blue : (3) \-iolet above, muzzle

rosy, the oblique and longitudinal lines yellow. The form, however, with blue streaks has a well-developed

interopercular knob, and can hardly be considered as a mere variety of this species.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago. It is very common ofl'

Madras.

9. Lutianus lemniscatus.

Serranus lemniscatus, Cuv. and Val. ii, p. 240; Giinther, Catal. i, p. I5.'>.

Lntjanus melanotcema, Bleeker, Obi, p. 24-5, and Atl. Ich. Perc. t. vii, tig. 2, and Lutjaiii, p. 66.

B. vii, D. f2, P. 17, V. 1/5, A. f, C. 17, L. 1. 5G, L. tr. 8/21.

Length of head 3/10, of caudal 4/21, height of body 4/13 of the total length. Eyes—diameter 1/4 of

length of head, I3 diameters from end of snout, and 3/4 of a diameter apart. Dorsal profile more convex than

that of the abdomen, and slightly concave between the snout and the eye. The maxilla reaches to below the

front edge of the eye. Vertical limb of preopercle serrated and with a shallow emargination : interopercle

with a badly developed knob. Teeth—canines large in the upper jaw. Fins—dorsal spines rather strong,

increasing in length to the fourth which equals the postorbital length of the head, and a little higher than the

rays : pectoral not quite so long as the head : the second and third anal spines of about the same length and

equal to the tliird of the dorsal fin : caudal emarginate. Scales—in oblique rows above the lateral-line, and

horizontal ones below it. Colours —appear to have been dark red or yellow, with a wide brown or black band

going from the eye to the centre of the caudal fin, and another less defined and narrow one below it but

parallel to it. The above description is from Valenciennes specimen in the Paris Museum, which is in a good

state of preservation. It was obtained from Ceylon.

Habitat.—Ceylon to the Malay Archipelago.

10. Lutianus chrysotaBiiia, Plate XI, fig. 3.

Mesoprimi chrysotmnia, Bleeker, Nat. Tyds. Ned. Ind. ii, 1851, p. 170, and Act. Soc. Ned. Ind. Manado,

i, p. 40 ; Giinther, Catal. i, p. 192 ; Kner. Novara Fische, p. 34.

Ltifjanas chrysotn-nia, Bleeker, Ternate, p. 233, and Atl. Ich. Perc. t. xxiv, fig. 4, and Lutjani, p. 22.

B. vii, D. i?-, P. 16, V. 1/5, A. f, C. 17, L. 1. 52, L. r. -ff, L. tr. 8/22.

Length of head 2/7, of caudal 1/5, height of body 4/13 to 2/7 of the total length. Eyes—diameter 4/15

of length of head, IJ diameters fi-om end of snout, and 1 apart. Abdominal jjrofile nearly horizontal, that of the

dorsal more convex, l>ut from the orbit to the nape it is straight, or slightly concave : snout pointed : jaws of

nearly equal length anteriorly : preorbital under the front third of tlie eye equals three-foui'ths of the diameter

of the orbit in height. The maxilla reaches to below the anterior third of the orbit. Vertical limb of

preopercle having a very shallow emargination, its angle rounded but not produced, both limbs finely serrated.

No interopercular knob. Opercular points indistinct. Teeth—a pair of large curved canines in the premaxillaries,

an outer row of curved canine-like teeth in the upper jaw more closely set but smaller than one which is present

in the lower jaw : villiform teeth on vomer in a T-form (or a lanceolate patch, Bleeker) : in a band on the palate :

and in an oblong patch, rather largest anteriorly, on the tongue. Fiws—dorsal spines weak, increasing in length

to the third which eqtials that of the postorbital portion of the head, from thence they decrease to the last, which

is two-thirds in the same distance : soft portion of the fin rounded, the highest ray equals two-fifths of the length

of its base and is much lower than the spinous portion. Pectoral pointed, as long as the head, posterior to the

hind nostril and reaching to nearly above the anal spines : ventral reaches two-thirds of the distance at the anal :

second anal spine strongest but scarcely so long as the third which equals Ijdiameters of the orbit in length, its

first rays highest and are as long as the base of the entire fin, its lower edge rounded, caudal emarginate. Scales

—in oijlique rows above the lateral-line, and in horizontal ones below it : nine toten rows across the cheek.

Colours—olive-gi-een with a dark band passing from the upper edge of the eye to the end of the spinous dorsal

:

a second through the upper fourth of the eye to the last few dorsal rays, and a third from the centre of the eye

to the upper half of the base of the caudal fin and having a golden band below it, inferior to wluch is another dark
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horizontal band, and tlie abdomen beneatb it golden : a deep black spot in the axil of the pectoral. Fins golden,

a light edge along the upper margin of the spinous dorsal and fii-st five or six rajs : caudal with a darkish edge.

Bleeker gives the colour of the body as greenish, with eight or more yellow sinning bands somewhat oblique

above the lateral-line and horizontal below it, also some yellow spots on the head.

The specimen I have figured is very different in coloui-ation from Dr. Bleeker's tj-]3e, but the proportions

of the fish are the same, as well as the direction of the bands, which however are darker in colour, and widt-r.

The description I have given is that of my specimen.

In the British Museum there is a very interesting specimen, 4 inches long, taken at Amboina, and received

from !Mr. Franks, as Mesojmon chrijsotmnia, young. It is of the same colour as the one I have figured, except that

it has a black blotch on the lateral-line fi-om the '22nd to the 32nd scale. The proportions are much the same,

allo-n-ing for size, but lingual teeth are not well discernible, and its scales are as follows, L. r. f-i, L. tr. 9/20.

Hahitat.—Nicobars, from whence the late Dr. Stoliczka brought the specimen figui-ed (7 J inches long),

to the Malay Archipelago.

11. Lutianus rivulatus, Plate XI, fig. 4.

Sjiarus hallee rnaee, Russell, Fish. Vizag. i, p. 7.5, pi. 96.

iJiacojJe rivulata, cmruleopunctata, et aIho(jHttiita, Cuv. and Val. ii, pp. 414, 424, 44-5, pi. 38.

Mesoiyrioii myriaster, Lienard, Nat. Hist. Soc. Mauritius, 1839, p. 32.

Mesoprimi coeruleopunetatus, Bleeker, Perc. p. 169.

Lutjanus cosruleojnmctatiis, Bleeker, Amb. p. 278.

Genyoroge rivulata et cmruleoimndata, Giinther, Catal. i, p. 182 ; Day, Fishes of Malabar, pp. 7, 9.

Biacope rivulata, Bllunz. Verh. z. b. Ges. in Wien. 1870, p. 694.

iMtjantis rivulatus, Bleeker, Lutjani, p. 81.

Cttttu pirium, Tarn.

B. vii, D. if, P. 17, V. 1/.5, A. -g% C. 17, L. 1. 45-50, L. r. ff, L. tr. 8/19, Csc. pyl. 5.

Length of head 3/10 to 2/7, of caudal 1/.5, height of body 1/3 of the total length. iJ^es—diameter 2/9

of length of head, \\ diameter from the end of snout, and rather above 1 apart. The maxilla reaches to below

the anterior edge of the orbit. Vertical limb of preopercle finely serrated even in the well-developed notch that

is above its angle to receive the interopercnlar knob : horizontal limb of preopercle more coarsely serrated in

its posterior portion than it is on its vertical border. Sub- and inter-opercles entire, the latter have a large

triangular tuberosity directed a little upwards and backwards and received into the preopercular notch. Opercle

with two flattened points, the lower the larger. In the very young the preopercular notch is badly formed, but

as the interopercnlar knob increases in size, it by pressure causes absorption above it and thus forms a notch in

the preopercular border. Teeth—one or two curved canines on either side of the premaxillaries, and an externa!

row of curved canine-like teeth in either jaw, villiform ones in a triangular spot on the vomer, a narrow band

on the palate, but none on the tongue. Fins—dorsal spines strong increasing in length to the third, fourth, and

fifth, which are equal to about one-third of the height of the body, but not quite so long as the highest of the

dorsal rays, they decrease in length to the last which equals two-thirds the height of the longest one : soft

portion of the fin angularly rounded, the ninth to the eleventh rays being the longest. Pectoral as long as the

head : ventral reaches the anus. Anal spines strong, especially the second which is slightly longer than the

third and equals the highest of the dorsal fin : soft portion of the fin angular and one-tliird more than that of

the dorsal : caudal slightly emarginate. Scales—in oblique rows above the lateral-line, and in horizontal ones

below it, a strongly serrated shoulder scale, and two rows of broad scales over the nape. Coluurs—(in the

immature) back olive, with a slate coloured spot in the centre of each scale, thus forming lines passing upwards

and backwards ; abdomen greyish with horizontal golden lines crossing the centre of each scale, and vertical

dark ones along their bases. Several bright blue lines pass downwards and backwards over the preopercle and

opercle, andtwolarger ones along the snout. A large white blotch on the lateral-line opposite the tliird to the fiftli

soft ray, having a wide black edge anteriorly and posteriorly in its upper third. This white mark covers tuui-

scales transversely, is one below and three above the lateral-line. Doi-sal, slate coloured, superiorly I'eddish with

a narrow white edge : pectoral reddish : ventrals slaty with a dark edge : caudal bluish, tipped with red.

Generally vertical bands are more or less distinct. (In the adidt) as about 15 inches in lengtli, the mark on the

lateral-line becomes indistinct, the golden shade is wanting, but the blue spots remain. The white edge to the

fins is also usually absent.

Hahitat.—Red Sea, East coast of Afi-ica, seas of India to the Malay Archipelago, and beyond.

12. Lutianus argentimaculatus, Plate XI, fig. 5.

Sci(ena a/rgentiinaculata, Forsk. p. 47.

Scicena argentata, Gmel. Linn. p. 1300.

Perca argentata, Bl. Schn. p. 86.

Alpjliestes gembra et sambra, Bl. Schn. p. 236, t. 51.

Labrus argentatiis, Lacep. iii, pp. 426, 467.

Spiarits rangoo, Russell, Fish. Vizag. i, p. 74. pi. 94.
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Biacope arr/entimacidata, Cut. and Yal. ii, p. 432 ; Riipp. Atl. Fischc, p. 71, t. 10, f. 1 ; Klunz. Verb. z.

b. Ges. in Wien. 1870, p. C99.

Mesojmoii ranrjus, Cuv. and Val. ii, p. 482 ; Day, Fishes of Malabar, p. 10 ; Kner. Novara Fiscbe, p. 34.

Mesoprion cjcmhra, Cuv. and Val. ii, p. 485; Cantor, Catal. jj. 15; Giintlier, Catal. i, p. 193; Bleeker,

Sumatra, iv, p. 240.

Mesoprion tceniops, Cuv. and Val. vi, p. 543.

Mesoprion immaculatus, Bleeker, Perc. p. 45 (not C.V.)
Mesoprion arr/entimnculatus, Giintlier, Catal. i, p. 192.

Liitjanus samh-a, Bleeker, Ceram. ii, p. 187.

Lutjanus argeDtim.acidatus, Bleeker, Lutjani, p. 84.

Mesoprion sambra, Peters, Monats. Ak. Wiss. Berlin, 18G5, p. 111.

Bangoo, Tel. : To-go-re-dah, Andam.

B. vii, D. T^J^, P. 16, V. 1/5, A. f, C. 17, L. 1. 45-50, L. r. |i:|A, L. tr. 7-8/lG, Crec. pyl. 4.

Length of head 3i to 2/7, of caudal 1/G to 2/11, height of body 1/3 to 2/7 of the total length. Eyes—
diameter 1/3 to 1/5 of the length of head, 1 to IJ- diameter from end of snout, and 2/3 to 1 diameter apart.

The distance from the eye to the upper edge of the maxilla, equals from a little more to a little le^s than one
diameter of the orbit in height. The maxilla reaches to below the first third or middle of the eye. Vertical

limb of preopercle vriih a very shallow emargination, a rounded angle, and an oblique lower limb, the vertical

border very iinely serrated, most coarsely so at its angle and especially along its lower limb. A slight swelling

on the interopercle. Opcrcle with two blunt points. Teeth—large canines in the premaxillaries ; an outer I'ow

of canine-like ones in either jaw, those in the mandible being much the largest. Villiform teeth in a lanceolate

or A^-form, which sometimes has a central posterior projection, also La a band on the palate, and in the adult, a
large scabrous patch along the centre of the tongue with small ones anterior to it : in the very 3'oung the tongue
may be found destitute of teeth. Fins—dorsal spines not very strong, increasing in length to the thii-d, fourth,

and fifth, which are from one-third to two-fifths of the height of the body, from thence they decrease to the

last which is two-thirds their height : soft portion of the fin rather angular, its longest ray equalling three-fourths

of the length of its ba-se. Pectoral nearly as long as the head, and reaching to above the anal spines : ventral

nearly reaches the vent. Second anal spine the strongest and about equal in length to the third or nearly to the
sixth of the dorsal : its soft portion angular, one fom-th longer than its entire base : caudal emarginate, in some
specimens rather deeply lunated. Scrdcs—in horizontal rows above the lateral-line, in some specimens (especially

young) they are a little sinuous but do not become regularly oblique until under the soft portion of the fin :

bolow the lateral-line they are horizontal. Colours—cherry-red, darkest at the bases of the scales. The front

edge of the anal fin pinkish-white as is also the first ventral ray. Upper margin of spinous dorsal orange. In
some specimens there are dark spots on the dorsal, caudal, and anal fins. The very young have firom six to nine
narrow, vertical, silvery-white bands, which become more or less lost as age increases.

This species more especially differs from L. rosens by the latter having a rounded caudal fin, and from
L. sillaoo in the latter having a higher spinous dorsal, and the rows of scales above the lateral-line being
oblique in their direction. It appears questionable however whether the last is not merely a variety.

Hahitat.—From the Red Sea and East coast of Africa, through the seas of India to the Malay Archipelago
and beyond. It attains upwards of two feet in length and is good eating.

13. Lutianus roseus, Plate XI, fig. 6.

Mesoprion rangns, Cantor, Catal. p. 14 (not C. V.)

B. vii, D. \i, P. 16, V. 1/5, A. I, C. 17, L. 1. 48, L. r. fi, L. tr. 7/18.

Length of head 2/7, of caudal 1/7, height of body 4/13 of the total length. Ei/es—diameter 2/9 to 1/4
of length of head, 1^ diameter from end of snout, and 1 apart. Height of preorbital equals three-fourths of
the length of the eye. The maxilla reaches to below the first third of the orbit. Vertical limb of preopercle
emarginate, and having an oblique lower limb, the whole being finely serrated, but most ccrarsely at its angle
and along the lower limb. No tuberosity on the interopercle : sub- and intcr-opercles entire : opercle with two
obtuse points. Teeth—one or two rather large and curved canines on either side of the premaxillaries : an
outer row of slightly curved canine-like teeth in both jaws, largest in the lower : a triangular patch of
vUHform ones on the vomer, without any posterior prolongation, a very narrow band on the palate, and an
elongated band of minute ones on the tongue. Fiits—dorsal spines moderatcl}' strong, the fourth the highest, and
equal to the length of the postorbital portion of the head ; from it they decrease to the last, which is three-
fourths as high as the second, the soft portion of the fin ratlaer rounded, as high as four-fifths of the length of
its base and equal to the fourth spine. Pectoral as long as the head behind the posterior nostril : ventral
reaching nearly two-thirds of the distance to the anal : second anal spine stronger and rather longer than the
third and equal to the length of the sixth of the dorsal fin, soft portion of the fin one-fifth higher than that of
the dorsal : caudal rounded. Scales—in horizontal rows below the lateral-line, and also above it so far as to
below the middle of the dorsal spines, where they commence going obliquely to the base of the soft dorsal, but
becoming horizontal beyond the base of that fin: 15 rows between the occiput and base of the first dorsal

spine. Colours—dark reddish-brown, becoming dull cherry-red below the lateral-line : fins with dark edges.

This fish is so like the L. argentimaculatus, that had I not seen many specimens, I should have hesitated
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separating them further than varieties. It differs in its rounded instead of emarginate tail : in its yomerine teeth :

its second anal spine and slightly in its scaling, &c. Cantor's specimen appears to be identical -vrith it.
_

He
observes :

" according to Russell this fish is not much esteemed. At Pinang and Singapore, whei-e single

individuals occur at all seasons, it is of excellent flavour and considered a great acquisition for the table. At
ilalacca it is plentiful, and in our settlements and in the Straits it is known under the denomination of ' red

rock cod.' " He gives D. xi-xri f^'^d as growing to 20 inches in length.

Habitat.—Seas of India'to the Malay Archipelago. The specimen figured (8 inches long) is from Madras.

14. Lutianus sillaoo, Plate XII, fig. 2.

? Simrus silaoo. Russell, Fish Vizag. i, p. 78, pi. 100.

Mesoprion rulellus, Day, Fish. Malabar, p. 2, pi. 2, fig. 2 (not C. V.)

B. vii, D. '°^ '\ P. 16, V. 1/5, A. -j?^, C. 17, L. 1. U, L. r. tl, L- tr. C/15.

Length of head 3J, of caudal 2/11, height of body 3J of the total length. Ei/es—diameter 4f in length

of head, 1^ diameter from end of snout, and 1 apart. Upper profile of head slightly concave : the distance

from the eye to the maxilla equals rather more tlian one diameter of the orbit. The maxilla reaches to below

the first third of the eye. Vertical limb of preopercle with scarcely any trace of an emargination, angle

rounded, and lower limb very oblique : the whole of the vertical limb is very finely serrated with a few coarser

serrations at its angle. No tx-ace of an interopercular knob. Opercular jioints blunt. Teeth—a pair of large

curved canines in the premaxillaries, an outer row of curved canine-like teeth in both jaws : villiform ones in a

_,Y-shape on the vomer and in a band on the palate. A long oval patch of teeth along the centre of the tongue,

with two more small ones side by side near its tip. Fins—dorsal spines weak, the third and fourth of about

the same length, nearly as long as the postorbital portion of the head, and two-fifths the height of the body,

from thence they decrease to the last, which is only a little above half the height of the fourth : soft portion of

the fin angular, and nearly as high as the spines, its longest ray equalling two-thirds of the length of its base.

Pectoral as long as the head behind the first nostril, and reaching to above the last anal spine : ventral extending

to the vent : second anal spine stronger but not so long as the third, which equals that of the seventh of the

dorsal : its soft portion angular, its longest ray equalling the length of the entire base of the fin. Caudal

slightly emarginate. Scales—the rows above the lateral-line first go rather obliquely towards the dorsal fin,

more so under its soft portion : below the lateral-line they are horizontal. There are twelve rows anterior to

the dorsal fin, and seven across the cheeks. Colours—back gTeyish-brow^l, chest orange, abdomen and sides of

a light violet, each scale having a white edge. Spinous portion of dorsal greyish, but the soft with a more

yellow tinge : pectoral reddish : caudal red with a black edge.

Russell gives 11 dorsal spines, otherwise the fish resembles either this species or the L. jalmgarah. My
reason for considering that I wrongly identified them in the " Fishes of Malabar" is that I find that it is this

species which has lingual teeth, and the L. jahmjarali in which they are deficient, as observed by Russell.

This fish is evidently very closely allied if not a mere variety of, L. raiu/us, but its dorsal spines

appear higher, the rows of scales on its back more oblique, its colours difier, and before referring it to that

species, further investigations are required. A figure is given for the purpose of drawing attention to it.

Habitat.—Seas of India, attaining at least four feet in length.

15. Lutianus lioglossus, Plate XII, fig. 1.

Lutjamis monostigma, Bleeker, Halmaheira, Ned. T. Dierk. I, p. 1.5-") (not Cuv. and Val.)*

TJiacope nwnostigma, Klunz. Fische d. Roth. Meer, Verh. z. b. Ges. Wien. 1870, p. 702.

Mesoprion monostir/ma, GiJnther, Fishe d. Sudsee, p. 14, t. xvi.

Lutjanus lioglossiis, Bleeker, Lutjani, p. 74.

B. vii, D. .^S^, P. 16, V. 1/5, A. -g%, C. 17, L. r. ^, L. tr. 6-7/15.

Length of head 2/7, of caudal 2/13, height of body 3f to 1/4 in the total length. i?//e.s—diameter 2/7

to 2/9 of length of head, l\ to 2 diameters from end of snout, and 3/4 of a diameter apart. The distance from

the eye to the maxilla equals one diameter of the orbit. The maxilla reaches to below the middle of the eye.

Vertical limb of preopercle with a very shallow emargination, and serrated in its whole extent : a very obscure

interopercular knob. Teeth—strong curved canines in the premaxillaries, an outer row of curved canine-like

teeth in both jaws, largest in the lower : viUiform teeth in a ^.-form in the vomer and a band on the palatines :

no lingual teeth. Fins—dorsal spines of moderate strength, increasing in length to the fourth, which equals

from two-fifths to one-third in the height of the body, the last spine is one-third shorter : soft portion of the

fin somewhat rounded and its height rather less than half its length. Pectoral about as long as the head :

ventral reaching rather above half the distance to the anal. Anal spines rather short, the third slightly the

longest, and equal to three-fourths of the diameter of the orbit in length, soft portion of the fin highest in

front, equalling about the length of its base, lower edge straight : caudal emarginate. Scales—in oblique rows

above the lateral-line and in horizontal ones below it : 12 rows of scales between occiput and first dorsal spine ••

six or seven rows across the cheeks. Colours—roseate, lightest below, with a black blotch on the lateral-line

below the fii'st portion of the soft dorsal fin.

* Mesoprion monostigma. C. and V.=Lxitianits fulvijlaimna, see p. 41. Kelaart's specimen of Misox^ion rangjis, from Ceylon,

has the rows above the L. 1. oblique, aiul L. r. {'ti L- tr. 8/.
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Tlie small eye, short anal spines, and edentidous tongue divide this species from fnh-!flariima, -wliich t

much reseml)les, whilst its scales L. r. ff likewise show that it cannot be L. jahngamh having L. r. Af.

Habitat.—Red Sea, seas of India to the Malay Archipelago ; attaining at least 18 inches in length.

16. Lutianus jahngarali.

Sparus enjthrinws, ? Russell, Fish. Vizag. i, p. 72, Jakiujarah, pi. 90.

Mesoprion sillaao, Day, Fish. Malabar, p. 12, pi. 11. fig. 1 (net C. V.)

Purruwa, Ooriah.

B. vii, D. T^.Q^, P. IC, V. 1/5, A. §, C. 17, L. 1. 46, L. r. fj, L. tr. 6/17.

Length of head 2/7, of caudal 1/6, height of body 2/7 of the total length. Ei/es—diameter 1/5 of fength

of head, If diameter from end of snout, and 1 apart. Dorsal profile more convex than that of the abdomen.

The distance between the eye and the upper edge of the maxilla equals one diameter of the orbit. The maxilla

reaches to below the middle of the orbit. Vertical limb of preopercle with a shallow emargination above its

rounded angle, which appears continuous with its oblique lower limb ; the whole of its vertical limb is finely

serrated, but about the angle they increase in size, and along the lower limb are more widely apart. A distinct

though small interopercular knob. Opercular points blunt. Teeth—a pair of large slightly curved canines in

tlie premaxillaries, an outer row of curved, conical, canine-like teeth in both jaws, those in the lower being the

largest : villiform ones in a j\-shape in the vomer, in a band on the palate but none on the tongue. Fins—
dorsal spines moderately strong, the third the longest and nearly equal to one-third the height of the bodj',

fi'om it they decrease to the last, which is only half its height ; soft portion of the fin rather rounded, not so

high as the spinous, and its highest ray equal to two-thirds the length of its base. Pectoral as long as the

head behind the front nostrd, and not reaching to above the anal spines, the ventral reaches a little above half

way to the anal fin. Second anal spine stronger but shorter than the third, which equals the length of the

seventh dorsal spine or one diameter of the orbit, soft portion of the fin angularly rounded, central rays the

highest and equal the length of its entire base : caudal emarginate, being lobed in its last fourth, the upper

being slightly the longer. Scales—in almost parallel rows to the dorsal profile both above and below the

lateral-line, but becoming a little irregular below the soft dorsal, where they ascend obliquely upwards and

backwards, but become horizontal again beyond the end of the fin: seven rows across the cheeks: 11 rows

between the occiput and base of dorsal fin. Colours—back brownish-red, the base of each scale being darkest,

whilst below the lateral-line it becomes of a lake-colour, having a tinge of orange along the lower surface of

the body. A blue zig-zag line crosses the preorbital. Spinous portion of dorsal and anal grej-ish, the soft

scarlet tinged with orange : pectorals scarlet : front edge of anal whitish.

This species is evidently closely allied to L. rangus, it difi'ers greatly in colours, in wanting lingual teeth,

in the number of its scales, the length of its spines, and the size of its eye. L. lioglossiis, Bleeker, has no lingual

teeth, but its scales are oblique above the lateral-line, and much more numerous, being L. r. fyj. This species

difi'ers fi-om L. sillaoo in having a small interopercular knob, its lower spinous dorsal, the direction of its scales

above the lateral-line, &c.

Habitat.—Seas of India, attaining two feet or more in length. It is esteemed good eating.

17. Lutianus quinqiielineatus, Plate XII, fig. 3.

Holocentnis qm'nqnelineat ns, Bloch, iv, p. 84 : Laccp. iv, p. 329.

Sparus mungi inapudi, Russell, Fish. Vizag. ii, p. 8, pi. 110.

Mesopirion qrdnquelineatus, Cuv. and Val. ii, p. 445 : Giinther, Catal. i, p. 209.

Biampe cmmleolineata, Riipp. N. W. Fische, p. 93, t. 24, f. 3 : Klunz. Verh. z. b. Ges. in Wien, 1870, p. 701.

B. vii, D. ^_°„, P. 16, V. 1/5, A. jV, C. 17, L. I. 51, L. r. a§, L. tr. 8/21.

Length of head 2/7, of caudal 2/11, height of body 2/7 of the total length. Eyes—diameter 2/9 of

length of head, 1^ diameter from end of snout, and 3/4 of a diameter apart. Body rather strongly compressed,

dorsal profile having a considerable rise from the snout and being somewhat concave above the orbit. The
maxilla reaches to below the middle of the orbit. Height of preorbital below the first third of the eye equals

three-fourths of the diameter of the orbit. Preopercle with a shallow emargination above its angle, the whole

of its vertical limb finely serrated, most coarsely so at its angle, lower limb entire : no interopercular knob :

opercle with two verj- blunt points. Teeth—an exceedingly strong curved canine on either side of the prcmaxillary,

and two intermediate small ones, an outer row of curved canine-like teeth in both jaws, largest in the lower :

villiform ones in a ^-shape on the vomer, in a narrow band on the palatines and in an oblong patch along the

centre of the tongue. Fins—dorsal spines moderately strong, increasing in height to the fourth, which equals

the length of the postorbital portion of the head ; they subsequently gradually decrease to the last, which is

two-thirds the height of the longest ; soft portion of the fin rounded, as high as the spinous, and its longest ray

equal to two-thu-ds of the length of its base. Pectoral equals the length of the head behind the posterior

nostril : the ventral does not quite reach the anal spines. Second anal spine stronger but not so long as the

third, which equals the length of the last dorsal spine, soft portion of the fin one-third higher in front than the

last ray, its lower edge rounded : caudal lunated. Scales—in oblique rows above the latei-al-line and horizontal

ones below it : they extend forwards on the back to above the hind edge of the eye : seven rows on the cheeks.

Colours—a blue band goes from the eye to the base of the last dorsal spine : two from the posterior-superior
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angle of the eye coalesce under tlie sixth dorsal spine and proceed to the middle of the base of the soft dorsal

:

the fourth, also arising from the eye, goes along the lateral-line and opposite the sixth dorsal spine curves

upwards, going to the end of the base of the soft dorsal : the fifth band, which is the broadest, commences just

aljove the midtlle of the hind edge of the eye and goes to the upper half of the base of the caudal fin
:
the sixth

from the lower edge of the eye to the middle of the base of the caudal. A dark mark exists at the base of the

pectoral, a black blotch on the lateral-Une below the commencement of the soft dorsal fin.

In the ' Fishes of Zanzibar' it is observed :
" Diacope cceruleo-Uiieata. Riipp. N. W. Fische, p. 93, t. 24, f. 3

[not M. quinqzielineatus* Cuv. and Val.]." Sleeker, Lutjani, p. 40, observes: M. quinquelineatus, C. V. is

described from the Mungi mcqndi, Russell, and has blue lines which superiorly are parallel to the profile of the

liack and are continued to the base of the caudal. He doubts if Riippell's fish with the Lines going obliquely

to the back is the same species.

The specimen of Bloch's, Lutianus quinquelineatus, 9 inches long, No. 229, is undoubtedly this_ species,

and differs widely from the figured quinquelinearis, the type of which is likewise in existence, both being in a

good state of preservation at Berlin.

Habitat.—Red Sea, East coast of Africa, seas of India : the specimen figui'ed is G inches in length and

from the Andaman Islands.

18. Lutianus lunulatus, Plate XII, fig. 4.

Perca lunulaia, Mungo Park, Trans. Linn. Soc. iii, p. 3-5, pi. 6.

Lutjanm hmulatus, Lacep. iv, p. 213 ; Bl. Schn. p. 329 ; Bleeker, Atl. Ich. Perc. t. xvii. f. 1, and Lutjani, p. 64.

Mesoprion lunulatus, Cuv. and Val. ii. p. 477 ; Bleeker, Sumatra, p. 75.

B. vii, D. ^3^, P. 17, V. 1/5, A. ^!^, C. 19, L. 1. 55, L. r. f|, L. tr. 7/21.

Length of head 2/7, of caudal 1/6, height of body 1/3 to 2/7 of the total lengt-h. %es—diameter 1/4 of

length of head, 1^ diameters from end of snout, and nearly one apart. The distance from the eye to the upper

edge of the maxilla equals three-fourths of the diameter of the orbit. The maxilla reaches to below the first

thu-d of the orbit. Vertical limb of preopercle with a shallow emargination and an oblique lower limb, its

vertical limb is finely, its angle more coarsely serrated, lower limb entire. No interopercular knob. Teeth--

large curved canines in the intermaxillaries, an outer row of curved canine-like teeth in both jaws, largest in

the lower : villiform ones in a _^-shaped band on the vomer, a narrow one on the palatines, and a small patch

near the anterior end of the tongue. Fins—doTsal spines weak, the fourth the longest and nearly equaUing the

length of the postorbital portion of the head, from it they decrease to the last which is about two-thii-ds its

height : soft portion of the fin rounded, its highest ray equalling one-half the length of its base but not so high

as the fourth spine. Pectoral much longer than the ventral, being nearly as long as the head : ventral reaching

two-thirds of the distance to the anal. Second anal spine longer and stronger than the third
:
the anterior

rays the highest, equalling the length of the base of the entire fin, its lower edge straight, caudal emarginate.

Scales—in oblique rows above the lateral-Une and in horizontal ones below it : superiorly they extend forwards

to nearly above the hind edge of the orbit. Co/oztrs—reddish-crimson superiorly becoming silvery-white on the

abdomen : golden lines along each row of scales : dorsal, caudal, and anal with a black outer edge and an

external white margin : a lunated black band at the base of the caudal fin extending along its outer edges to

the end of the fin : pectoral and ventrals yellow.

Bleeker places Diacope bitmniata, C. V. as a synonym of this species, but the tyjDO specimen in the Pans

Museum has a distinct and rather well-developed interopercular knob, although the emai'giuation of the preopercle

is not very deep. The specimen however is not an adult.

Habitat.—Coast of Sind (where the specimen figured, 10 iuches long, was captured) to the Malay

Archipelago.

19. Lutianus fulviflamma, Plate XII, fig. 5 and 6.

Sciwna fulviflamma, Forsk. p. 45; Gmel. Lin. p. 1299.

Ferca fulviflamma, Bl. Schn. p, 90.

.'' Liitjanus notatus, Bl. Schn. p. 325 (not Bloch).

Centropomus hober, Lacep. iv, p. 255.

Sparus antika doondiaivah, Russell, Fish. Vizag. i, p. 76, pi. 98.

Diacope fulviflamma, Riipp. Atl. Fische, p. 72, 1. 19, f. 2, and N. W. Fische, p. 94 ; Cuv. and Val. ii, p. 423

;

Klunz. Verb. z. b. Ges. Wien, 1870, p. 700.

Mesoprion unimacidatas, Quoy and Gaim. Zool. Freyc. p. 304 ; Cuv. and Val. ii, p. 441 ;
Bleeker, Perc.

p. 42 ;
Quoy and Gaim. Voy. Astrol. p. 665, pi. 5, f. 3.

Mesoprion aurolineatus, Cuv. and Val. iii, p. 496 ; Day, Fish. Malabar, p. 14, pi. iii.

Mesoprion Btissellii, Bleeker,Verh. Bat. Gen. xxii, Perc. p. 41 ; Day, Proc. Zool. Soc. 1867, p. 701.

Lutjanus notatus, Bleeker, Ternate, p. 233.

Genyoroge notata. Cantor, Catal. p. 12 ; Day, Fishes of Malabar, p. 8 (not C. V.)
o t^

Mesoprion fidvifloAnma, Bleeker, Amb. ii, p. 532 ; Giinther, Catal. i, p. 201 ; Day, Fish. Mai. p. 13 ;
Kner,

Novara Fische, p. 35.

* The specimen probably referred to is thns marked in the Catalogue, "a. Adult, sine patria. D. t2' A. I' L- 1- 80," andwhich

(omitting the bhick blotch, which is now imperceptible) I would suggest is L. chrysotamia: is such a modiiication ot this species :•

G
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Lidjanus Bussellii, Blceker, Atl. Icli. Perc. t. xxii. f. 2, and Lutjani, p. 7G.

Indjaims imimaculatus, Vaillant, Soc. Phil. Paris, May 23rd, 1874.

Ltdjanus fulviflmnma, Bleeker, Halmali. p. 155, Lutjani, p. 61.

Vella-chemholay, Mai. ; Shemliara and Gurrumay, Tarn.

B. vii, D. ^."tt, p. 10, V. 1/5, A. A C. 17, L. 1. 50-54, L. r. ^'.|_, L. tr. 7-8/lG, C«c. pyl. 4-6.

Length, of head 2/7, of caudal 1/5, height of body 1/3 to 2/7 of the total length. Eyes—diameter 2/7 to

1/4 of length of head, 3/4 to 1|- diameters from end of .snout, and 3/4 of a diameter apart. Snout rather

pointed, the maxilla reaches to below the first tliii-d of the orbit : height from the eye to the upper edge of the

maxilla equal to two-thirds of the diameter of the orbit. Vertical limb of preopercle with a shallow emargi-

nation, its angle rather produced, and its lower limb oblique, the whole being finely serrated, most coarsely so at

its angle, whilst the serrations are continued half way along the vertical limb. No interopercular knob : two
opercular points. Teeth—strong curved canines in the premaxillaries, an outer row of curved, conical, canine-

like teeth in both jaws, largest in the lower : villiform teeth in a ^-shape or T-shape on the vomer, in a band
on the palatines, and an oblong patch on the tongue (in the adult) which is widest anteriorly. Fins—dorsal

spines not very strong, the third of nearly the same height as the fourth and fifth, from whence they gi-adually

decrease, the third is one-third higher than the rays and from two-fifths to half as long as the head : rayed

portion rounded, two-thirds as high as its base is long. Pectoral as long as the head behind the front nostril

:

ventral not reaching the vent. Third anal spine about equal in strength but slightly shorter than the second,

which equals one diameter and a quarter of the eye in length, and is of equal length with the first ray, which
is twice as long as the last, lower edge of the fin concave : caudal slightly emarginate. Scales—in oblique rows
above the lateral-line and horizontal ones below it : from six to eight rows on the cheeks : superiorly they

extend forwards to above the hind edge of the eye. Colours—yellow or rosy along the back, with three or four,

in the variety L. Etissellii* narrow and brilliant golden bands passing obliquely upwards and backwards from
the lateral-line, and three or four similar golden bands below it, the first of which goes from the posterior edge
of the orbit to the finger mark : the second from the middle of the opercle to opposite the end of the soft

dorsal, where it becomes lost on the lateral-line : the third from below the orbit to the base of the caudal fin :

and the fourth from below the base of the pectoral to the base of the anal. A large black blotch exists on the

lateral-line opposite the commencement of the soft dorsal fin from the 22nd to the 28th or 31st scales, most of

it being below the line and only reaching to one or two scales above it : in the variety L. Russellii, however, this

mark is mostly above the lateral-line.

The type specimen of Mesoprion monostigma at Paris is 3^ inches in length. The eye is a little less

than 1/3 of the length of the head, and 1 diameter from the end of the snout. The second anal spine is of

nearly the same length as the third and equal to 2| in the length of the head.f

The Lidianus fidviflamma is found in two very distinct varieties : in one there are the yellow lines such
as I have described and also figiu-ed (in pi. xii, fig. 6), and in this form, L. Bussellii, the distance from the eye

to the snout and the size of the lateral blotch is a little more than we pei'ceive it to be in the tj-pical L. fidvi-

flamma, of which I have also given a figure (pi. xii, fig. 5.) The two specimens were 7\ and 10 inches

refspectively in length, and, examined together, certainly appear to be distinct species : but in comparing a large

number of specimens, every intermediate variety in form and colotu- (except the yellow fillets of the L. Bussellii)

are to be seen.

Habitat.—Red Sea, East coast of Africa, seas of India to the JIalay Archipelago, and beyond.

20. Lutianus Johnii, Plate XIII, fig. 1.

Anthias Jolmii, Bloch, t. 318 ; Bloch, Schneid. p. 303.

Lidjanus Jolmii, Lacep. iv, p. 235 ; Bleeker, Lutjani, p. 20 ; Vaillant, Soc. Phil, de Paris, ilay, 1874.

Sparus doondiaivah, Russell, i, p. 76, pi. 97.

Coins catus. Ham. Buch. pp. 90, 369, pi. 38, f. 30.

Sparus Malabarictis, Shaw, Zool. iv, p. 471.

Serraniis pavonimis, (young) Cuv. and Val. vii, p. 443; Giinther, Catal. i, p. 126.

* In a specimen of this fish (var. Etissellii) at l^^ inches long, not only are the vertical and horizontal limbs of the preopercle

serrated, but the bone has the appearance of a double edge as seen in Amiassis and Apogon, having a few serrations upon it. The
interopercle is likewise serrated in its last half.

t The following lengths of the 3rd anal spine have been carefully made from 10 specimens:

Inches.

L. ftilmflamma (BMSselKi), Length of specimen 5^ ; Length of anal spine 2,^ in the length of head.

n »' »» ») ^4 » i» -T )) )i

JJ >» '1 »» O J3 it 3, „ „

« 'I >t ») 10 „ „ 2§ „ „

n >3 '» II 16 - „ „ 4^ „ „

Jl II '2 II II "^3 II 'I

ft 4J-
II II O II II ^2 'I II

II ?j 12 J, „ 4^ ,, „

»» i> 13 II II '*T» II II

SI II ^^ 11 »i ^Trt" 51 I,
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3Ieso2n-lon Johnii, Cuv. and Val. ii, p. 443; Cantor, Catal. p. 13; Giinther, Catal. i, p. 200; Day, Fisli.

Malabar, p. 11 ; Kner, Novara Fisclie, p. 35.

Mesoprion Jlavipinnis, Cuv. and Val. ii, p. 475.

Mesoprion tmimaculatus, Richardson, Ich. Cliina, p. 222 (not Quoy and Gaim.)

Chemholay, Mai. : Nya-pd-nee, Bm-m.

B. vii, D. yJ.^, P. IG, V. 1/5, A. -gl-s, C. 17, L. 1. 48, L. r. %-%, L. tr. 7/13, Ceec. pyl. (4 Kner.)

Length 'of head 4/13 to 2/7, of caudal 1/5 to 2/11, height of body 2/7 of the total length. Eyes—
diameter 1/4 to 1/5 or even 1/6 in large specimens of the length of head, 1 J to 1| diameters from the end of

snout, and from 3/4 to 1 apart. Dorsal profile more convex than that of the abdomen. Preorbital equals three-

foui'ths of the diameter of the orbit in height. The maxilla reaches to below the first third or middle of the

orbit. Vertical limb of preopercle finely serrated, becoming more coarsely so at its angle, which is somewhat

produced and rounded, its lower limb with a few .serrations and crenulations. A very indistinct tuberosity on

the interopercle is sometimes present : opercle with two flat points the lower being the longer. The fry up to

about 1| inches in length have a spine at the angle of the preopercle, which becomes absorbed as age advances,

the lower limb of the preopercle is also strongly serrated : in a specimen 2\ inches long the spine remains only

in the form of a strong denticulation, whilst there are seven more strong serrations along the lower limb.

Teeth—cui-ved canines of moderate strength in the premaxillaries, an outer curved row of canine-like teeth in

both jaws : viUiform ones in a triangular patch or elongated ^-form on the vomer, in a band on the palatines,

and in an elongated pat'ch on the tongue in the adult. Fins—dorsal spines strong, increasing in length to the

fourth, which is two-fifths of the height of the body, from this spine they decrease to the last, which is about

one-fourth shorter, the soft portion of the fin somewhat rounded, its longest rays equal to five-sixths of the

length of its base and exceed that of the highest spine. Pectoral nearly as long as the head : ventral reaches

the vent : second anal spine usually slightly the longest and strongest, it equals the height of the third spine of

the dorsal, the rayed portion rounded and rather higher than that of the dorsal: caudal slightly emarginate.

Scales-—il\e rows above the lateral-line are parallel with the profile of the back, whilst those below it are

horizontal. Scales on the dorsal profile only extend forwards to a level with the hind edge of the orbit.

Colours—yellowish, lightest on the abdomen, with a large black finger mark, of varying depths of colour, on

the lateral-line between the 22nd and 31st scales ; age, season, and locality all exercise an influence on this

blotch : a dark line is almost invariably present along each row of scales. Fins yellow dashed with red : anal

with a light front edge.

In the young the ocellus on the side is larger, in a specimen 2| inches long it commences on the 19th

scale, and is surrounded by a light ring, thus constituting Serranus pavo7dnus, Val., whose single specimen was

a little over an inch in length : the observation of its having a strong spine at the angle of the " opercle" is

evidently a misprint for " preopercle."

Hamilton Buchanan points out the aflanity of Coius catus with the Booiidiawah of Russell as well as

with his Mmigi mupudee (No. 110), also th&t Anthlas Johnii, Bloch, is nearly allied. It is readily distinguished

from all allied species of Lutianus, with lateral blotches, recox;ded from the seas of India, by its having no

oblique rows of scales on the body, all those above the lateral-line being parallel to the back and those below it

being horizontal.

The type specimen of Mesoprion fiwoipimnis, C. V. (a skin) belongs to this species, the lateral blotch has

been omitted from the short description.

Eahltat.—Sea.s of India, Malay Archipelago and beyond, attaining a foot or more in length. The

specimen figxired is 65 inches long and from Madras.

21. Lutianus gibbus, Plate XIII, fig. 2 (adult) : 3 (young).

Scicena qihha. Forsk. p. 46.

Solocentrus houtonensis, Lacep. iv, pp. 331, 367.

Lutjanus gihhus, Bl. Schn. p. 326.

Diacope ooccinea, (Ehren.) Cuv. and Val. ii, p. 437 ; Riipp. N. W. Fische, p. 91, t. 23, f. 3.

Diacope gibia, Cuv. and Val. ii, p. 438; Klunz. Fische d. Roth. Meer. Verb. z. b. Ges. Wien, 18/0,

p. 693.

Diacope huUonensis, Cuv. and Val. ii, p. 434, and vi, p. 535.

Diacope horensis, Cuv. and Val. vi, p. 532.

Diacope tica, Less. Voy. Duperr. Poiss. p. 231, pi. 23.

Mesojirion bottonensis, Bleeker, Nat. Tyds. Ned. Ind. ii, p. 170; Kner, Nov. Fische, p. 32, f. 6.

Mesoprion janthintis, Bleeker, 1. c. vi, p. 52.

Genyoroge gibba, Giinther, Catal. i, p. 180.

Genyoroge bottonensis, Giinther, I. c. p. 181.

Gengoroge melanura, Giinther, 1. c. p. 183.

Mesoprion borensis, Giinther, 1. c. p. 199.

Mesoprion gibbus, Giinther, Fische d. Sudsee, p. 12, t. xii, and xiii, f. A.

B. vii, D. \-1, P. 18, V. 1/5, A. J^, C. 17, L. 1. 50, L. r. if, L^ ^^- 8/23, Ckc. pyl. 4-5.

Length of head 3/11, of caudal 1/5, height of body 3/10 of the total length.
^
i/^/es- diameter
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4|- (in tlie adult) to Sj (in tlie young) in length of head, 1| diameters from end of snout, and 1 apai't. Body
compressed, profile above the eyes concave : the distance from the eye to the upper edge of the maxilla equals

If diameters of the orbit in height. The maxilla reaches to below the front edge of the orbit. Vertical limb
of preopercle with a very deep emargination succeeded by a broad and deep angle, its height forming half of that
of the vertical limb, above the notch the serrations are very fine, on the roimded, produced angle they are coarse,

and a few are continued along its oblique lower limb. Interopercular knob well developed. Teei/t—large canines
in the premaxUlaries, an outer row of curved canine-like teeth in both jaws, the most jDosterior of those in the
upper jaw being directed slightly forwards : vUliform teeth in a ^-form in the vomer, and in a band on the
palatines, none on the tongue. Fins—the third to the fifth dorsal spines the longest and equal to two-sevenths
of the height of the bodj', posteriorly they gradually decrease, the last being three-fourths of their height : soft

portion of the fin rounded in the young, more pointed in the adult, the length of the highest ray being three-
fifths of that of its base. Pectoral reaches to nearly above the anal, and is as long as the liead behind the
posterior nostril : ventral reaches the vent. Second anal spine strongest and slightly the longest, it equals the
highest in the dorsal fin : soft portion of the fin angular, the middle rays rather longer than its entire base.
Caudal slightly notched in the young, more emarginate in the adult, the upper portion being the longer.
Scales—go in oblique rows, directly upwards and backwards, above the lateral-line, and in sinuously oblique ones,
taking the same course, below the lateral-line : six rows on cheeks : superiorly tliey extend forwards to above
the hind edge of the eye. Free portion of the tail rather higher than long. Colours—uniform crimson, dorsal
and anal fins having a black edge with a white external margin, and a white tip to the caudal lobes : a dark
band along the base of the dorsal and anal fins : pectorals and ventrals yellow, the latter witli a dark tip : caudal
dark purple. In the young—body crimson, with a black band commencing at the end of the dorsal fin, and
covering a part of the hind end of the free portion of the tail and the caudal fin, except that it has a white
outer edge.

Bleeker suggests whether Biacope axillaris, C.V. vi, p. .532, may nut be this species, but Cuv. and Yal.
observe that perhaps it is merely a variety of the marginafa.

Halitat—Red Sea, Andaman islands to the South Sea, the largest specimen obtained (IH inches) is

figured as the adult, one of the smaller ones is given (fig. 3) life-size. This fish attains at least IG inches in
length.

22. Lutianus boliar, Plate XIII, fig. 4.

Scioina bohar, Forsk. p. 46, No. 47.

SjHinis lepisurus, Lacep. iii, t. 1.5, f. 2.

Lutjanus hohar, Bl. Schn. p. 325 ; Bleeker, Lutjani, p. 57.

Diacojie hohar, Cuv. and Val. ii, p. 433 ; Riipp. Atl. Fische, p. 73, and N. W. Fische, p. 103 ; Klunz.
Verb. z. b. Ges Wien, 1870, p. 699.

Biacope qioadriguttata, Cuv. and Val. ii, p. 427, vi, p. 533.
Mesoprion q-uadriguttatus, Bleeker, Banda, -p. 233.
Mesoprion bohar, Giinther, Catal. i, p. 190, and Fische d. Sudsee, p. 13, t. xv.

B. vii, D. if, p. 17, Y. 1/5, A. I, C. 17, L. 1. 50, L. r. f|, L. tr. 7/18.

Length of head 2/7, of caudal 2/9, height of body 1/3 of the total length. Egcs—diameter 2/7 of length
of head, 1| diameter from end of snout, and also apart. The distance from the eye to the upper edge of the
maxilla equals two-thirds of the diameter of the orbit. The maxilla reaches to below the middle of the eye.
Vertical margin of the preopercle with a shallow notch, the whole of it serrated, most strongly so at its rounded
and slightly produced angle, its lower limb oblique and likewise serrated : interopercle with a very small knob.
Teeth—a pair of large canines in the premaxillaries, an outer row of conical canine-like teeth in either jaw :

viUiform ones in a ^-shape on the vomer, in a band on the palatines, and in one or two long patches on the
tongue. Fins—dorsal spines of moderate strength, the foui-th the longest and equalling the length of the post-
orbital portion of the head, last dorsal spine slightly exceeding one diameter of the orbit in length : soft portion
of the fin rounded, the highest ray equalling two-thirds of the length of its base. Pectoral reaching to nearly
above the anal spines, the ventrals scarcely so far : second anal spine strongest and somewhat the longest,
equalling the third of the dorsal : soft portion of the fin romided and the height of the rays equalling the length
of the entire base of the fin, its lower edge straight : caudal somewhat deeply emarginate. Scales—in oblique
rows above the lateral-line and in horizontal ones below it : on the upper sui'tace of the body they reach to above
the hind edge of the orbit. Colours—brownish along the back becoming whiter on the sides and below : tvro
milk-white spots along the base of the dorsal fin, the first below the sixth to the eighth spines, the second below
the last thu-d of the soft dorsal : first dorsal deep blackish-brown, which is continued along the upper edge of the
first half of the soft dorsal : outer edges of caudal and front edge of anal blackish, the latter fin having a
narrow white anterior margin : ventral black, with a white outer edge.

Habitat.—From the Red Sea through those of India to the Malay Archipelago and beyond. The specimen
figured is 6 inches in length.

23. Lutianus marginatus, Plate XIII, fig. 5.

Biacope marginafa, Cuv. and Val. ii, p. 425 ; Peters, Wieg. Arch. 18-55, p. 238.
Biacope xanthopus, Cuv. and Val. iii, p. 495.
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Diacope axillaris, Cuv. and Val. vi, p. 532.

Mesoprion marginatus, Bleeker, Amboina, 1852, ii, p. 554 ; Kner, Novara Fisclie, p. 31 ; Giinther. Fische

d. Sudsee, p. 13, t. xiv.

Mesoprion Gaimanli, Bleeker, Act. Soc. Sc. Ind. Neerl. vi, Enum. Pise. p. 23.

Genyoroge inarginata, Giintlier, Catal. i, p. 181.

LtUjanus marginatus, Bleeker, Halmah, p. 155, and Lutjani, p. 72.

Simgarah, Tam.

B. vii, D. ^_\j, P. IG, V. 1/5, A. f, C. 17, L. 1. 50, L. r. H, L. tr. 6-7/15, Case. pyl. (7 Kner.)

Length of head 2/7 to 1/4, of caudal 1/5, height of body 1/3 to 2/7 of the total length. Eyes—diameter

2/7 of length of head, Ij diameters from end of snout, and 2/3 of a diameter apart. The height of the

preorhital equals two-thirds of the length of the orbit. The maxilla reaches to below the fu-st third of the

orbit. Vertical limb of preopercle finely serrated above its emargination, which is deep and situated in its lower

third, angle rounded where the serratures are coarsest, whilst some are continued along its horizontal edge : sub-

aud inter-opercles entire, the latter having a large tuberosity directed upwards and slightly outwards and which
is received into the preopercular notch : opercle with two smaU points. Teeth—moderately strong canines in

the premasUlaries, an outer row of curved canine-like teeth in both jaws, a narrow villiform ^-shaped series in

the vomer, and a narrow palatine band : none on the tongue. Fins—dorsal spines strong, the fourth the longest

and equal to two-fifths the height of the body, from it they gi'adually decrease in length to the last which equals

the length of the orbit, the soft portion of the fin rounded, three-fourths as high as the fourth spine, and its

height equal to half the length of its base. Pectoral nearly as long as the head and reaching to above the fir.st

anal spine : ventral reaches the vent. Second anal spine the strongest and equal to or rather longer than the

third, and as long as the highest in the dorsal fin : soft portion of the fin one-third higher than that of the

dorsal : caudal emarginate. Scales—in oblique rows above the lateral-line to opposite the end of the dorsal fin

where they become horizontal, as they like^wise are below the lateral-Hne ; they extend forwards on the back to

above the hind edge of the eye. Colours—purplish-yellow above the lateral-line and golden below it.. Generally

no lateral blotch. The colours of the back are continued on to the lower third of the dorsal fin and cease at a

dark grey longitudinal band which has a lighter one above it, edged superiorly with black and margined with

white : caudal dark purplish-red having a white edge : pectoral, ventral and anal flesh-coloured having a

yellowish tint.

On the Malabar coast of India specimens are frequently taken that have a black lateral-blotch : also on
the Coromandel coast some few have the lateral-mark faintly developed, but it is more commonly absent.

This does not depend upon size or season, but may upon sex or locality : in specimens jjreserved in spirit the

mark is liable to disappear. The one figured is 7 inches long, and from iladras.

Habitat.—East coast of Africa, seas of India to the Malay Archipelago, attaining at least 16 inches in length.

24. Lutianus yapilli, Plato XIII, fig. 6.

Spartis yapilli, Russell, Fish. Vizag. i, p. 75, pi. 95.

Mesoprion yapilli, Cuv. and Val. ii, p. 483.

B. vii, D. -La, p. 17, V. 1/5, A. I, C. 17, L. 1. 47, L. r. -Jf, L. tr. 6/14.

Length of head nearly 1/4, of caudal 1/8, height of body 3/11 of the total length. Eyes—diameter 1/6

of length of head, 2 diameters from end of snout, and 1\ apart. The distance from the eye to the upper edge

of the maxilla equals one diameter and a quarter the length of the orbit : lower jaw the longer. The maxilla

reaches to below the front edge of the orbit. Vertical limb of preopercle with a very shallow emargination

above its rounded angle, the whole of the limb being finely serrated, the serrations becoming a little more coarse

and widely separated at its angle and along its horizontal border. Sub- and inter-opercles entire. N"o

interopercular knob. Teeth—large canines in the premaxillaries, an outer row of curved canine-like teeth in

either jaw : villiform ones in a ^-form on the vomer, and in a band on the palate. The specimen having had

the tongue removed the existence or not of lingual teeth cannot be ascertained. Russell also omits to mention

whether it is rough or smooth, a subject which he generally notices. Fins—dorsal spines strong, the third being

three-c[uarters the height of the fourth which is nearly half the height of the body, they decrease to the ninth

which is only 4/11 of that of the fourth spine : soft portion of the dorsal rounded, its height being rather more
than half the length of its base. Pectoral nearly as long as the head ; the ventral does not reach half the way to the

anal fin. Second anal spine the strongest but not quite so long as the third, which equals the length of the head

anterior to the orbits : its soft portion a little higher than long at its base, lower edge rounded. Scales—in

rows parallel to the back above the lateral-Hne, and horizontal below it : 7 rows on the cheeks, none on the

preorbital : superiorly they extend to above the hind edge of the eye, ten rows between the occiput and the

first dorsal spine. Colours—silvery-grey on the back becoming yellowish white on the abdomen : longitudinal

yellowish bands along each row of scales, which in the dry specimen appear sometimes in the form of occasional

black spots : cheeks dashed with purple. Fins yellowish, dorsal, anal, and caudal edged with orange.

The foregoing description is from a single specimen 26^ inches long, stuffed, and in the British Museum,
it came from ]\Iadras where I was not so fortunate as to meet with the species. Jerdon remarks, in

Ichthyological Gleanings in Madras (M. J. L. and Sc. 1851, p. 130) " VcUa kadisay, Tam. Russell, pi. 95.

Not very common, of soft texture." A figure of it exists amongst Sir W. Elliot's drawings.

Habitat.—Coromandel coast of India.
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25. Lutianus quinquelinearis, Plate XIV, fig. 1.

Holocentms quinquelinearis, Bl. iv, p. 84, t. 239.

Grammistes quinqiievittatus, Bl. Schn. p. 187.

Biacope octoUneata, Cuv. and Val. ii, p. 418 and yi, p. 526, (in part) ; Ricliardson, Icli. China, p. 22P.

Mesoprioii etaapee, Less. Voy. Co(i. ii, p. 229.

Diacope decemlineata, Cuv. and Val. vi, p. 528.

Mesoprioii odolineatus, Bleeker, Perc. p. 40.

Mesoprion piomacantlius, Bleeker, Amb. p. 407 (in part).

•Genyoroqe Bengalensis, Giintiier, Catal. i, p. 178 (in part).

Genyoroije granmiica, Day, Proc. Zool. Soc. 1870, p. G79 (not Bleeker).

Mesopjrion Bengalensis, Kner, Novara Pische, p. 31.

Lutjanus quinquelineatus, Bleeker, Lutjani, p. 37.

B- vii, yJ.Q^e, P. 16, V. 1/5, A. ^'y, C. 17, L. 1. 56, L. r. f|, L. tr. 8/19, Cisc. pyl. 5.

Length of head 2/7, of caudal 1/6, height of body 3/10 to 2/7 of the total length, ^es—diameter 3/10 to

1/3 of the length of head, about 1 diameter from end of snout, and 3/4 of a diameter apart. Dorsal profile more
convex than that of the abdomen, Avhich is nearly horizontal : lower jaw slightly the longer : distance from the
eye to the upper edge of tlie maxilla equals a little more than half the diameter of the orbit. The maxilla reaches
to below the first third of the orbit. Vortical limb of preopercle with a very deep emargination and a rounded
angle, the whole being serrated, the serrations at the lower angle being coarse, lower limb also serrated. A
strong interopercular knob : opercular points indistinct. Teeth—a pair of moderate sized curved canines in the
premaxillaries, an outer row of curved canine-like teeth in either jaw, those in the upper being the largest : villi-

form ones in a ^.-form in the vomer, a band on the palatines, but none on the tongue. Fins—dorsal spines of moderate
strength, increasing in length to the fourth which equals 2^ in the height of the body, from it thej- slightly

decrease to the last which equals one diameter of the orbit in length, the soft portion of the fin rounded, the
highest ray equal to half the length of its base. Pectoral not quite so long as the head, second anal spine rather
longest and strongest, it equals half the height of the body, the rayed portion highest anteriorly where its

rays equal the length of its base, its lower edge rounded : caudal emarginate. Scales—in oblique rows above the
lateral-line, and in horizontal ones below it, superioi-ly they extend forward to above the anterior third of the eye :

the suborbital ring of bones is more or less scaled, and in adults some are even present on the preorbital. Colours—olive-yellow, with a deep black finger-mark on the lateral-line below the last few dorsal spines and the first few
rays : some lines above the nape formed by a dark spot on each scale. Five blue bands pass from the eye, the first

three from above it to the dorsal fin or its termination, the two next from the middle and lower edge of the eye
join on the end of the opercle and pass direct to the middle of the base of the tail : the lowest from the
snout is continued past the pectoral fin to the end of the base of the soft anal : fins yellow : c-audal with a light

Neither Bloch's specimen* or figure shows any lateral blotch, which according to Bleeker is sometimes
absent, all my specimens possess it, and in all that I examined I found 5 ciBcal appendages, whereas the Benga-
lensis has none.

Genyoroge -notata Giinther, has D -j-i-, and 9 rows of scales between the lateral-line and the first dorsal
spine, otherwise it resembles the fish described above, and of which I consider it is a variety.

Habitat.—Seas of India to the Iilalay Archipelago. The specimen figured (6 inches long) is from the
Andaman islands, but the species is common at Madras.

26. Lutianus vitta, Plate XIV, fig. 2.

Serraims vitta, Quoy and Gaim. Voy. Frey. p. 315, pi. 58, f. 3 ; Cuv. and Val. ii, p. 239, vi, p. 505

;

Eichards. Ich. China, p. 234.

Biacope vitta, Temm. and Schleg. Fauna Japon. p. 13, t. 6, fig. 1.

Mesoprioii enneacantJnis, Bleeker, Perc. p. 40 (D. -j\) : Giinther, Catal. i, p. 209.

Mesoprion phaiotfeniatus, Bleeker, Perc. p. 43.

Mesoprion vitta, Bleeker, Perc. p. 44; Giinther, Catal. i, p. 207 ; Kner, Novara Fische, p. 37.

Mesoprion opliuysenii, Bleeker, Sumatra, p. 74.

Lutjanus vitta, Bleeker, Ternate, p. 233 and Lutjani, p. 25.

B. vii, D. ia P. 16, V. 1/5, A. |, C. 17, L. 1. 50, L. r. f|:fg, L. tr. 8/12.

Length of head from 2/7 to 3/11, of caudal 1/6, height of body 2/7 of the total length. .Byes—diameter
2/7 to 1/4 of length of head, 1^ to 1| diameter from end of snout, and 2/3 of a diameter apart. Body .somewhat
compressed, dorsal profile more convex than that of the abdomen, but above the eyes it is somewhat concave.
Lower jaw slightly the longer : the maxilla reaches to below the first third of the orbit. Suborbital ring of
bones below the front thu'd of the orbit equalling three-fourths of the diameter of the eye in depth. Vertical
limb of preopercle with a shallow emargination, its angle slightly rounded but not produced, its lower edge rather
oljlique, it is finely serrated along both limbs, most coarsely so at its angle: opercle with two small and flat

• Bloch's specimen is S^'j, inches long, and in goott preservation at Berlin, it is marlced thus by Valenciennes, Holocentrus
quinqtievittatus, Bl. t. 239 ; Dlacoie decemlineata, C.V.
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points. Sometimes there is a very indistinct interopercular swelling. Teeth—large canines in tlie premaxillaries,

an outer row of curved canine-like teeth in either jaw, villiform ones in a triangular spot on the vomer, which

patch may be produced posteriorly in the median line, a similar narrow band on the palatines, and m a band

pointed behind rounded anteriorly on the tongue (in a specimen 11 inches long). Fins—dorsal spines of moderate

strength, the fourth being the longest, and equal to two-thirds of the length of the head, from it they gradually

decrease to the last which is two-thirds as high as the first ray, whilst the soft portion is slightly lower than

the third spine : pectoral nearly as long as tlie head : second anal spine a little the strongest, but not quite so

long as the third which equals the length of the eye : caudal lunated. Scales—in oblique and sinuous rows above

the°latei-al-line as far as the end of the dorsal fin, beyond which as well as below the lateral-line they are

horizontal. Colours—^j-ellowish-red along the back, becoming rosy below the lateral-line : olive stripes follow

each row of scales above the lateral-line and brilliant yellow ones those below it. Fins orange, dorsal, anal, and

tips of caudal margined with white. Sometimes, but not invariably (especially at Madras), a broad black band

passes from the eye to above the centre of the caudal fin, and in such specimens the olive stripes in the upper

third of the body are nearly black.

Rahitat.—Seas of India to the Malay Archipelago, and beyond. The specimen figured is 7 inches in

length.

27. Lutianus Madras, Plate XIV, fig. 3.

Lidianus lutianus, Bl. t. 245 ; Bl. Schn. p. 324; Blacker, Lutjani, p. 27, and Atl. Ich. Perc. t. xxxvi, f. 3.

Liitjanus Blochii, Lacep. iv, pp. 178, 210.*

Mesoprion lutjamts, Cuv. and Val. ii, p. 479 ; Kner, Novara Pische, p. 37.

Mesoprion Madras, Cuv. and Val. vii, p. 446 ; Bleeker, Perc. p. 44 ; Gunther, Catal. i, p. 200 ; Day, Fish.

Malabar, p. 14.

TLutjanus rangus, Bleeker, Bali, p. 154, Atl. Ich. Perc. t. xxi, fig. 3, Lutjani, p. 59.

B. vii, D. ^^i^, p. 16, V. 1/5, A. 3?^, C. 17, L. 1. 50, L. r. U, L- tr. 6/16.

Length of head 2/7, of caudal 1/6, height of body 1/3 to 2/7 of the total length, ^yes—diameter 1/3 to

2/7 of lengfh of head, 1 diameter from end of snout, and 2/3 of a diameter apart. The depth of the preorbital

equals about half the leng-th of the eye : dorsal profile more convex than that of the abdomen. The ma.xilla

reaches to below the front tliird of the orbit. Vertical Iknb of preopercle not emarginate, its angle slightly pro-

duced and rounded having an oblique lower limb, the whole being serrated, most coarsely so at its angle : no

interopercular knob : opercle with two points, the lower most distinct. Tee^/t—rather large cm-ved canines in

the upper jaw, and an outer row of curved canine-like teeth in either jaw : villiform ones on the palate cither in

a lanceolate patch or else in a triangular spot prolonged posteriorly in the median line : in a band on the

palatines, also a patch on the tongue. Fins—dorsal spines moderately strong, increasing in length to the fourth,

which equals that of the postorbital portion of the head, they subsequently decrease to the last which is rather

above half the same length : soft portion of the fin romided, its height being equal to one-tliird of the length of

its base, and being much lower than the spinous. Pectoral pointed, nearly as long as the head but not reaching

to above the anal spines : ventral reaches two-thii-ds of the distance to the anal spines, the second of which is as

strong as the third but slightly shorter, its length not being quite equal to the diameter of the eye ;
soft portion

of the fin as high in front as it is long at its base, its last ray half the height of its first, lower edge of the fin

straight : caudal emarginate. Scales—in oblique rows above and horizontal ones below the lateral-line, they

extend forwards to between the centre of the orbits. Colours—roseate, with oblique line above the lateral-line,

but which to below the first four dorsal spines are sinuous, below the lateral-line the sides and abdomen are

yellow, with narrow red horizontal bands. One specimen captured December 1869, had a lateral band as seen

in L. vitta.

Bleeker's figure of L. ranrjus appears to resemble this fish, but the upper surface of the head is said to

be scaleless.

Ealitat.—From the Seychelles through the Indian seas to the Malay Archipelago, attaining about a foot

in length.

28. Lutianus decussatus, Plate XIV, fig. 4.

Mesoprion decussatus, Cuv. and Val. ii, p. 487; Bleeker, Perc. p. 43; Giinther, Catal. i, p. 210; Kner,

Novara Fische, p. 34.

Mesoprion tlierapon, Day, Proc. Zool. Soc. 1869, p. 514.

Iiutjwnus decussatus, Bleeker, Ternate, p. 233, and Lutjani, p. 79.

B. vii, D. ^L, p. 1.5, V. 1/5, A. I, C. 17, L. 1. 50-54, L. r. ^»f|«, L. tr. 6-7/17, Cajc. pyl. 3.

Length of head 4/15 to 2/7, of caudal 1/6, height of body 1/3 to 2/7 of the total length. J57(/(?s—diameter

1/4 to 2/9 of length of head, 1^ diameter from end of snout, and neariy 1 apart. Snout pointed, lips rather

thick : depth below the orbit to edge of the upper jaw equal to 1 diameter of the eye. The maxilla reaches

* Lacepede describes his fish, p. 178, as having D.
f^,

and the general colonr white: ^the back ysUowish, and above the lateral-

line blue transverse bands, &c., he subsequently, p. 210, considers his fish identical with Bloch's.
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to below the front edge of tlie orbit
;
jaws of equal lenartli in fi-ont. Vertical limb of preopei'cle -witli a shallow

emargination, having fine serrations which are lost at the angle : a slight interopercular knob. Teeth—one or

two large curved canines in the premaxillaries, and an external row of curved canine-like teeth in the upper jaw,

rather larger ones, less cmwed and wider apart in the lower jaw : villiform ones in a ^^^-shaped band in the vomer,
an elongated one on the palatines, but none on the tongue. Fins—third to fifth dorsal spines the longest, nearly-

equal to the length of the postorbital portion of the head and two-fifths the height of the body, posteriorly they

decrease to the last : soft portion of the fin rounded and lower than the spinous, its longest ray equal to one half

the length of its base. Pectoral as long as the head behind the anterior nostril, or even longer in some specimens :

ventral reaches two-thirds of the distance to the anal. Second anal spine the strongest, visually not cpiite so long

as the third which equals one diameter and a quarter of the eye in length, its first rays highest, its lower margin
rounded : caudal forked, upper lobe the longer. Scales—in oblique rows above the lateral-line, and in horizontal

ones below it : they extend forwards to above the hind edge of the orbit : seven or eight rows across the cheeks.

Colours—whitish, -with sis longitudinal black bands along the body, and sis badly marked short vertical ones in

its upper third, descending fi'om the base of the dorsal fin, the crossing of these two sets of bands leaves large

uncovered whitish spots of ground colour ; a deep black spot at the root of the caudal fin. A white band across

the occiput, which is continued on to the preopercle. Fins greyish, anal with a white front edge.

Hahitat.—Seas of India to the Malay Archipelago, and beyond. The one figui-ed (9| inches long) is from
.the Andamans, where it is a very common species and readily captured with a bait.

Third group—Priacanthina.

Lower jaw prominent. Cleft of mouth almost vertical. Scales ctenoid, small. Caecal appendages few.

Genus, 9

—

Peiacaxthus, Cuv. and Val.

Brancln'osfegals six: psezulohrancJiim. Body ohlong and someirliat elevated. Eyes large. Iiower jaw
prominent. Preopercle serrated on both limhs as Well as on the angle v-hich is pirodticed into a flattened spine-like

point ; opercle with a point. Teeth villiform in the jaws, vomer, and palate, none on the tongue. A single dorsal Jin,

vnth nine to ten spines ; anal with three. Scales small and ctenoid, extended on to the snout.

Geographical distrilnifion.—Tropical seas. They do not appear to be veiy common in India, none
have been seen by me in the fresh state : Russell does not figure any. Amongst Sir Walter Elliot's drawings
named by Jerdon are two of this Genus : the first appears to be P. Blochii: the second termed Priacanthus

l-e-v.-aie has D. \^, A. -f^, and is of the same shape but of a much lighter colour : the ventral fin is spotted with

brown, whilst there are two or more large blackifih-brown blotches between the inner rays and the body : the

length of the longest figure is 4i inches.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Friaranthns Blochii. D. \%, A. ^. Light lake red, the vertical and ventral fins with a naiTow black

edge. Seas of India to the Malay Archipelago.

1. Priacanthus Blochii, Plate VIII, fig. 2.

Anthias maerophthalmus, Bl. vi, p. 115, t. 319 ; Bl. Schn. p. 304.

Priacanthus Blochii, Blecker, Nat. Tyds. Ned. Ind. iv, p. 456 ; Giinther, Catal. i, p. 218.

B. vi,D. T^.a^, p. 18, V. 1/5, A. A, C. 17, L. r. 110-120.

Length of head 3/11, of caudal 2/13, height of body 3/11 of the total length. Eyes—large, in the middle

of the length of the head, 1/2 a diameter from the end of snout and the same distance from the posterior end of

the opercle. Lower jaw strongly prominent. The angle of the preopercle provided with a strong spinate

point, it and the vertical as well as the horizontal edges of the preopercle sei-rated : preorbital also serrated along

both its upper and lower borders. The maxilla reaches to almost below the first third of the orbit. Teeth—
villiform in the jaws, vomer, and palate. Fins—dorsal spines of moderate strength, increasing in length to the

last, which however is not quite so long as the rays ; the first few are roughened anteriorly. Pectoral short,

equalling two-fifths of the height of the body : ventral spine serrated on both edges : anal spines serrated

anteriorly, the third being the longest : caudal cut squai'e. Colours—of a light lak€-red, all the vertical as well

as the ventral fins having a naiTOw black border.

Amongst Sir W." Elliot's drawings is one named Priacanthus? Pasoowa which appears to be this species

from Madras : it wants however the black edge to the fins, which also is very slightly apparent in Bloch's

specimen. Jerdon remarks, (M. J. L. and Sc. 1851, p. 131.) ''Priacanthus. I possess drawings of apparently

two species of this genus. The one is entirely of a fine red colour, and was named Pasuioa, Tam. The other is

reddish above, white on the sides, and the ventral fins spotted with dusky : D. \^, A. Jj-, it was named Eewai."

Habitat.—Red Sea, East coast of Aii-ica, seas of India, to the Malay Ai-chipelago. The figure is from a

specimen in the British Museum collection, 8-^ inches in length.
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Fourth Group—Apogonina.*

Form of lody more or less elevated and compressed. Opercles mostly denticulated or armed. Cleft of
mouth oblique or even nearly vertical. One or two dorsal fins.

Genus, 10—AMBASSlSjf (Comm.) Guv. and Val.

Chanda, pt. Ham. Bucli. : UamiUonia et Amhassus, Swains. : Bor/oda, Paramhassis, et Pseudambassis,
Bleeker.J

Branchiostegals six : pseudohrcmchicB well developed. Body compressed, more or less diaplianous. Lower limb

of preopei-cle loitli a double serrated edge : opercle tvithout prominent spine. Villiform teeth on jaws, vomer, and
palate, sometimes on the tongue : canines rarely present. Two dorsal fins, the first with seven serines, the anal imth
three: a forwardly directed recumbent spine in front of the base of the dorsal fin. Scales cycloid, of moderate or

small size, frequently deciduous. Lateral-line complete, interrupted, incomplete or absent.

Geographical distribution.—From the Red Sea, and East coast of Africa, through the seas of India and
Malay Archipelago to North Australia and even beyond. Some are exclusively found in fresh water.

Uses.—Although this genus consists of little bony fishes, whicli rarely exceed six inches tn length, and
are generally far less, still they have their economic uses. The poorer classes eat them, they are extensively
consumed by the larger fishes, fonning much of their sustenance during the di-y months of the j'ear, whilst owing
to their formation they are easily dried without the emplovment of salt. Buchanan observes of his genus
Chanda, which is mostly composed of species of ylHi6as6'is, that they "are very small, and of little value, although
in many places abundant and used in considerable quantities : but as food they are insipid, and filled with small
bones, for which defect then- size does not compensate." Cantor remai-ks that the "species of Apogon and
Chanda are of little value as articles of food. At Pinang, they, as well as numerous other small fishes, the daily

residue of the market, are used as manure."
Some difficulty exists in ascertaining the species of tlois, genus to which a specimen belongs, and for the

following reasons. The comparative length of the second or third dorsal spine to that of the body often differs

in accordance with the size of the specimen : and local variations on this point seem to exist. The number of
the soft rays is not constant. Scales are distincth' apparent in the adult of species in which thej^ are hardly
visible in the very young. The lateral-line is subject to vai-iation. Colours likewise are not constant, but the
character least subject to change appears to be the serrations on the sub- and inter-opercles, tlie preorbital, and
around the orbit, but those on the vertical border of the preopercle are inconstant in some species.

SYNOPSIS OP SPECIES.

1. Ambassis nama. D. 7/y^'.Yy, A. t^-tt- Blunt serrations along horizontal limb of preopercle and on pre-
orbital. Large curved canines in lower jaw. Yellowish-olive with a dark shoulder mark. Fresh waters of India,
Assam, and Burma.

2. Ambassis ranga. D. 7/ tt'tt' -A- TT-Te"' ^- r- 60-70. Vertical limb of preopercle serrated or entire,

both edges of its lower limb and preorbital serrated. Golden with vertical bands and black margins to the fins

in the young. Fresh waters of India and Burma.
3. Ambassis baculis. D. 7/yL-, A. -f^, L. r. 80. Double lower edge of the preopercle serrated, also the

preorbital and upper edge of the orbit. No canines. Yellowish-olive with a golden occipital spot. Fresh
waters of Bengal to the Punjab and Orissa.

4. Ambassis Thomassi. D. 7/yy;y^, A. -g-.'-j-Q, L- 1- 3.5-41. Vertical limb and double lower edge of pre-
opercle and posterior half of interopercle serrated : preorbital also serrated. Silvery, spotted. Malabar coast in

fresh water.

5. Ambassis Comviersonii. D. 71^.^7^ A. -gj^, L. 1. 30-33. Double lower edge of preopercle
serrated, interopercle entire : preorbital also serrated. Silvery. Seas of India.

6. Ambassis nalua. D. Tj-rsl—ii -^- b-Vo' L. 1. 26-27. Double lower edge of preopercle and posterior half
of interopercle serrated : pi-eorbital also serrated. Silvery. Fresh waters of India near the coast.

7. Ambassis interrupta. D. 7jjo\xi, A. -^3^^, L. 1. 28. Double lower edge of preopercle serrated : inter-

opercle with a few denticulations at its angle : preorbital serrated. Second dorsal spine high. Lateral line in-

terrupted. A dark band along either caudal lobe. Andamans to the Malay Archipelago.
8. Ambassis Dayi. D. 7/yu'yy, A. .j^, L. 1. 30. Snout pointed. Vertical limb of preopercle mmutely

serrated : its double lower border more coarsely so, also the posterior half of the interopercle and the preorbital.

Malabar.

* Bleeker places tbe Amhassmi or Boriodlni distinrt from this {rroup of Aiwgonini : Klunzinger has a Familj- Amlassoidd with
a group of Aporjonini, -Khicti together equal the above " fourth group."

t Gu-nas-si, Mugh.
} Bleeker's genera of his Bogodini are as follows :

—

1. Ambassis. Preorbital serrated : teeth small : scales 30-46 : dorsal and anal rays. 8-11."

2. raramhassis. Preorbital seiTated : outer row of teeth in premaxillary enlarged, rather widely separated, and almost de-
veloping canines : scales of medium or small size : dorsal and anal rays 9-11.

3. Pseudambassis. Strong teeth in premaxillary, dorsal fin 12-14 rays, anal 14-17.
4. Bogoda. Preorbital entire. Strong teeth in jaws, but moie obtuse and conical, with a slight outward direction: dorsal and

anal fins many rayed : scales small.

H



50 ACANTHOPTERYGII.

9. Ambassis gyinnocephalus. D. 7/s-to. -^- t-to. L. 1. 27-29. Double lower edge of preopercle serrated

:

interopercle entire : preorbital serrated : two rows of scales on suborbitals. Lateral-line interrupted. Silvery,

with a burnished lateral band. Seas of India, ascending estuaries and rivers.

10. Amhassis undcpnia. D. 7/-5-_V<y. -^- ¥-ro' ^- 1- 27-28. Double lower edge of preopercle serrated :

interopercle entire : preorbital serrated : one row of scales on the suborbitals. Lateral-line entire. Silvei-y, with

a burnished lateral band. Seychelles, Andamans, to the Malay Archipelago.

Ainono-st the preceding 10 Indian species, the interopercle is serrated in A. TJiomassi, L. 1. 35-41 ; ^1.

naliM, L. 1. 27-28; A. interrupta, L. 1. 28 and an interrupted lateral-line, and A. l)mji,h. 1. 30. The sis which

have the interopercle entire are, .4. woTOa with curved canines: ^. ?-a/i(/((, L. 1. 00-70: A. haculis, 1j. 1.80: A.

Commersonii, L. 1. 30-33: A. ijijmnocephalus, L. 1. 27-29, and an interrupted lateral-line, and A. iirotcenia,!!. 1. 2.'^.

1. Ambassis nama, Plate XIV, fig. -5.

CJianda nama, Ham. Buch. Fish. Ganges, pp. 100, 371, pi. 39, f. 37.

Chanda pliida et hogoda, Ham. Buch. 1. c. pp. Ill, 371.

Amhassis nama, phula et hoyoda, Cuv. and Val. ii, pp. 18-5, 186, 187 ; Day, Proc. Zuol. Soc. 1869, p. 298.

Amhassis ohlonga, Cuv. and Val. ii, p. 18.5 ; Giinther, Catal. i, p. 228.

/Amhassis Indica, McClell. Cal. Journ. Nat. Hist, ii, p. 585.

Bogoda nama, Bleeker, Beng. en Hind. p. 89.

Amhassis hogoda, Giinther, Catal. i, p. 228.

Mucknee and Ghed-du-ah, Punj. : 8on-dah, Assam. : Pud-da and Ptd-tu-lah, Sind. : Ak-Jcu-rati, Tel. :

Buck-ra and Pom-pi-ah, N. W. Prov. : Cart-kana and Goa-chappi, Ooriah.

B. yi, D. 7
I „'Ty, P- 13, V. 1/5, A. „3^, G. 17.

Length of head 1/4 to 2/9, of caudal 1/4 to 2/9, height of body from 4/11 to 1/3 of the total length.

]i]yes—diameter aboiit 1/3 of length of head, 2/3 to 3/4 of a diameter from end of snout, and also apart. Body

compressed, the dorsal and abdominal profiles equally convex, a considerable rise from the occiput to the base of

the first dorsal fin. Lower jaw much longer than the upper. The maxilla reaches to below the anterior third

of the orbit. Preorbital with three denticulations along its posterior-superior margin : also a denticulation

behind them at the middle of the front edge of the orbit, and another at its posterior-superior angle. Vertical

limb of preopercle entire, except near its angle, where there are two or three denticulations which become

blunted with age : the double border, very slightly denticulated at its lower edge in the young, often entire.

Sub- and inter-opercles entire. Teeth—two or three large and crooked canines directed forwards on either side

of the symphysis of the lower jaw : an outer and an inner enlarged row in both jaws : fine ones on the vomer

and palatines. Fivs—dorsal spines of moderate strength, a recumbent one anterior to the fin, the second spine

the longest (in a few specimens the third) and equal in length to the head behind the anterior edge or middle of

the eye, or to about half the height of the body below it, the seventh dorsal spine somewhat longer than the sixth :

the spine of the second dorsal as long as the first ray, the rays gradually decrease in height : ventral reaches a

little beyond the anus but not so far as the anal fin : the third anal spine the longest and strongest equalling the

height of the longest in the dorsal fin : caudal deeply forked, the lobes of equal length. Scales—minute,

scarcely visible on the head ; in young specimens captured from stagnant pieces of water, the mucous often causes_

the scales to be overlooked. Lateral-line—is always indistinct, in some specimens it is entire, in others it ceases

after proceeding a short way, or it may even be absent. Pseudohranchice—well developed. Colours—yellowish-

olive covered all over with minute black dots which on the shoulder are collected into an oblong patch, having

its longest diameter vertical : summit of the head and top of the eyes black. Pins orange, the upper half of the

first dorsal deep black : a dark upper edge to the second dorsal : caudal dark with a light outer margin : anal

v\ath a black mark over the bases of the spines. In some specimens taken at Hurdah, in Bombay, the caudal

was black tipped.

This fish shows considerable local variations, which have caused its being described under more than one

name. Buchanan observed of the phula, that it is "devoid of scales," " strongly resembles the 7uima,hi\t

seldom exceeds two inches," " nor indeed, excejit in the number of the rays which support the fins, is there any

considerable difference between the two species." In nama, D. 7/^, A. f\- : m phida, D. 7/^5-, -A-. tV> are the

numbers he records.

As regards the hogoda, he observes it has 16 soft rays in the dorsal and 17 in the anal fin, and "a long

transparent body devoid of scales," " but that it diflers in nothing remarkable from the two former (nama

and phula) except in the number of soft rays contained in the back and vent fins, and in that contained in the

pectorals, each of which has twelve."

Amongst Buchanan's MSS. di-awings in Calcutta, is one lyV inches long, termed Centropomus

phulchanda, which his notes show to be the phula, and a second 2^ inches long of the hogoda.

Having brought together upwards of thirty specimens from different localities of Intlia and Burma, I find

that this species is subject to variation, but some points remain the same in all. Although the comparative

length of the longest dorsal spine varies, it retains its proportion to the third of the anal, which ajjpears to be

invariably the longest in that fin : the last dorsal and anal rays are divided to their bases, (counting each as 1)

and the following numbers exist in my specimens, D. 7Ixs-TH-TS-Tr^ ^- tt-Ts -to-tt, certainly the most common is

D. 7/tV, ^- tg : "^'^*' of course if we count the last dorsal and anal rays divided to their bases as two, which
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attainincf three or four inclies in

and Verli. Bat.

Buclianan frequently did, it would cause my figures to stand thus D. 7T-ir-ro-TT-Ts. -^- rs-re -tt-ts- In Cuv. and

Val. it is observed that the A. oblonga has D. 7/^^, A. ^, and the black dots and the shoulder mark appear to

have been absent, but these dots often disappear in specimens which have been long kept, that on the base ot the

anal is generally first lost, and subsequently the others. The variation iu the number of rays has been already

referred to. McClelland observes A. Indica has D. ^ an evident misprint ; he also mentions the depth ot the

body equal to its length.

Habitat.—Throughout the fresh waters of India, Assam, and Burma,

length.

2. Ambassis ranga, Plate XIV, fig. 6.

Chanda ranga, Ham. Buch. Fish. Ganges, pp. 113, 371, pi. 16, f. 38.

Chanda lata. Ham. Buch. 1. c. pp. 114, 371, pi. 29, f 39 ; Bleeker, Beng. en Hmd. p

Gen. XXV, t. i, f. 1.

Amhassis ranga et lala, Cuv. and Val. ii, pp. 183, 184.

Ambassis Barlovi* Sykes, Fishes of Dukhun. Trans. Zool. Soc. i, p. 350, pi. GO, f. 1.

Ambassis alta, Cuv. and Val. ii, p. 183 ; Giinther, Catal. i, p. 227.

Ambassis Ma, McClelland, Cal. Journ. Nat. Hist, v, p. 150, t. 4, fig. 1.

Ambassis Jala, Blyth. Proc. Asi. Soc. Beng. 18G0, p. 138.

Chandee, Beng. and N.W. Prov. : Pee-dah, Sind. : Laal-chandee, Ooriah.

B. vi, D. 7/,3lxT> P- 11. V. 1/5, A. „'^, C. 17, L. r. 60-70, L. tr. 13/-.

In the adult, length of head 4/13 to 1/4, of caudal 1/4 to 2/9, height of body 2/5 to 3/7 of the total

leno-th. ^//es—diameter 2/5 of length of head, 1/2 a diameter from end of snout, and 3/4 of a diameter apart.

Dorsal and abdominal profiles both very convex, but the profile over the eyes is slightly concave. The maxilla

reaches to below the middle of the orbit. Vertical limb of preopercle sometimes entire, more commonly finely

serrated, but in some specimens, especially on the Bombay side of India, and in Burma, rather coarsely so :
the

double margin of horizontal limb of the preopercle serrated : sub- and inter-opercles entire. Preorbital with about

six denticuiations on its inferior edge, and a strong one on its anterior superior angle directed towards the eye

and about five more along the upper edge of that bone. Another spine at the middle of the posterior edge of

the orbit, with five more, but decreasing in size along its upper half. Tee^/i—villiform in the jaws, vomer, and

palate, none on the tongue. i'"'»is—second spine of the dorsal equals the distance from the middle of the orbit

to the' posterior end of the head, and is generally as long although sometimes shorter than the thii'd :
the

ventral almost reaches to the commencement of the anal : second anal spine of equal strength but slightly

shorter than the thii'd which equals two-fifths of the height of the body above it: caudal deeply forked. In

Bui-ma the second anal spine is comparatively shorter than in Indian specimens. Colours—olive, having adark

mark composed of spots on the shoulder, being the remains of a band present in the young. The margins of

the vertical fins are usually somewhat dark.

In the young, termed by Buchanan lala, the fish is of a bright yellow or orange colour, with tour or fave

dark vertical bands which are formed of fine black dots. The first dorsal is nearly black, the second and the

anal as well as occasionally the ventral have deep black edges. Buchanan mentions yellow spots as sometimes

present.
.i • ii,

This species appears to be subject to greater variations in accordance with age than is seen m any otner

species of Ambassis. In examining the highest dorsal spine in comparison with the length of the fish, m 8

"
'b to be as follows :

in the length of the

'
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Amhassis notatus, Blytli, Proc. Asi. Soc. of Beng. 18G0, p. 138.

Kun(j-(ji, Pvinj. : Nya-lcoun-ma, or Nga-zin-zat, Burm.

B. ^-i, D. 7^, P. 12, V. 1/5, A. -rV, C. 17, L. r. 80.

Length of head 1/4, of caudal 1/4, height of body 1/3 of the total length. Ei/es—diameter 1/3 of

length of head, 1/2 to 2/3 of a diameter from end of snout, and also apart. Body compressed : lower jaw
rather shorter than the upper. The maxilla reaches to below the first third of the orbit. Preorbital stronglv

serrated along its lower edge and having a sharp spine directed towards the orbit at its anterior-superior angle

followed by several more along its upper edge. The whole of the upper edge of the oi-bit serrated. Vertical

limb of preopercle entire, the whole of the lower edge of the horizontal limb strongly serrated, and a few
serrations near the angle of its upper edge: sub- and inter-opercles entire. Teeth—villiform in jaws, vomer,
and palate. Fins—second spine of the first dorsal fin the highest and equal to the length of the head
behind the hind edge of the orbit, and rather more than half the height of the body below it ; the seventh
spine rather longer than the sixth. Ventral reaches three-quarters of the distance to the anal. Third anal

spine slightly the longest : caudal forked, lower lobe slightly the longer. Lateral-line—complete, it becomes
straight opposite the first-third of the second dorsal fin. Colours—yellowish-olive : a golden spot on the occiput:

Ijlack along the top of the first dorsal fin : second dorsal and anal darkest externally : front of each anal ray
blackish : caudal dark along its base and also with blackish tips to each lobe.

Buchanan observes that it has "the body short and transparent, and devoid of scales and \\-ith a yellow

mark on the nape." It is said to resemble the hogoda in colour, and the ramja in shape. A figure of it exists

amongst his MSS. drawings l-j% inches in length and marked Ceidropomus ? hahrul.

The Amhassis haculis principally differs from the ^1. nama in its form being higher, its lower jaw the

shorter and not crooked to one side, its vertical limb of the preopercle being strongly serrated, and its possessing

uo canine or enlarged teeth in its jaws.

Hahitat.—Fresh waters of Orissa, Bengal, and as far north as the Punjab : also in Burma. The figure is

taken from a specimen ly'^ inches in length, captured at Lahore.

4. Amhassis Thomassi, Plate XV, fig. 2.

Day, Proc. Zool. Soc. 1870, p. 369.

Mnllu-cheru, Mai. : Mullu-tharu, Tel. : MiiUu-jubhu, Canarese.

B. vi, D. 7/t-sIt2, P- 15, V. 1/5, A. ^a^, C. 15, L. 1. 35-41, L. tr. 7/17.

Length of head 3^ to 2/7, of caudal 4/17 to 1/4, height of body 1/4 to 1/3 of the total length. Ei/es—
diameter from 1/3 to 3\ of length of head, 3/4 of a diameter from end of snout, and 1/2 a diameter apart.

The younger specimens are rather more oval than the adults : lower jaw the longer : a slight concavity ovei-

the orbits, owing to a rise from the nape to the base of the dorsal fin. The maxilla reaches to below the middle
of the orbit. Vertical limb of preopercle finelj' serrated, its lower double edge more coarsely so especially at

the angle : posterior half of lower edge of interopercle strongly serrated. Lower edge of preorbital with about
nine denticulations, sometimes becoming more numerous (up to 15) and smaller with age, and a raised usually

serrated edge along its upper third, which sometimes becomes blunted with age. One sjiine at the posterior-

superior angle of the orbit (becoming bifurcated \^-ith age,) aud the lower two-tliirds of its margin serrated

(these becoming blunted with age). Teetli—in villiform bands in jaws, vomer, and palate, an outer rather

enlarged row in both jaws, none on tongue. Fins—second dorsal spine strong and nearly as long as the head
without the snout : the ventral reaches as far as the anal spines : second anal spine equals that of the third and
half the length of the head : caudal deeply forked. Lateral-line—continuous. Pseudohranchiai—well developed.

Colours—greyish, spotted -with silvery, there are also brownish basal spots on many of the scales, more especially

along the back.

Hahitat.—The coasts of Canara as low as Cochin : it is found some distance inland even in elevated

localities : it attains to at least 6| inches in length.

5. Amhassis Commersonii, Plate XV, fig. 3.

? Scicena safriha, Forsk. Dese. Anim. p. 53.

? Perca safyha,li\. Schn. p. 86.

Centrojiomus amhassis, Lacep. iv, p. 273.

Amhassis Commersonii, Cuv. and Val, ii, p. 17G, pi. 25 ;
Riipp. N. W. Fische, p. 89 ; Bleeker, Perc. p. .30,

and Ambassis, p. 95 : Giinther, Catal. i, p. 223 ; Day, Fishes of Malabar, p. 15.

Amhassis macracanthus, Bleeker, Perc. p. 30; Giinther, Catal. i, p. 227; Day, Fishes of Andamans,
P. Z. S. 1870, p. 681 (not synonym.)

B. vi, D. 7/^\r, P. 13, V. 1/5, A. ^_Vo, C. 15, L. 1. 30-33, L. tr. 4/9, Vert. 9/15.

Length of head about 1/4, of caudal 2/9, height of body 3j to 2/7 of the total length. Eyes—diameter
1/3 to 2/7 of length of head, 1/2 a diameter fi'om end of snout, and also apart. Dorsal and anal profiles about
equally convex : lower jaw the longer, its cleft verj- oblique, so that when closed it forms a portion of the
anterior profile. The maxilla reaches to below the first third of the orbit. Preorbital rather strongly serrated,

the seiTatures being directed do\^Tiwards and slightly backwards. Vertical limb of preopercle entire, its inferior
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caudal forked. Scales—a row along the bases of the dorsal and anal fins : two rows on the suborbitals. Laterril-

line—interrupted. Colours—silverj' with a narrow lateral band : second spine of the dorsal bright orange, the

membrane between it and the third black : a dark longitudinal band along either caudal lobe.

As in other species of this genus, the comparative leng-th of the highest dorsal spine varies with age.

and in examining the 6 specimens in the British Museum, I find the following proportions exist.

Total length 2^ inches : of body 2 inches : highest dorsal spine 7/lOof an inch or nearly l/3of length of body.
2^- • 2 • 8/10 2i

- 03

Q 2 9J_ . Q/10 9

3tV ,, ,.
2J^ „ : „ „ 8/10

:4

3
93
-4

But the comparative length of the same spine in my specimen from the Andamans is still greater

:

Total length I^'l inches : of body l/jj inches : highest dorsal spine y<L or nearly 1/2 of body.

Habitat.—Sea at the Andamans and Batavia : the specimen which is figured was taken at the Andamans,
and is nearly 2 inches in length.

8. Ambassis Dayi, Plate XV, fig. 7.

? Amhassis Malaharicus, (C. & V.) Jerdon, Madr. Journ. Lit. & Science, 1849, No. xv, p. 140.

Ambassis iialua, Day, Fish. Malabar, p. 15, (not H. Buch.)

Ambassis Bayi, Blceker, Nat. Verb. d. Holland. Maats. d. Weten. 3de Verz. Dcel II, No. 2, 1874, p. 95.

B. vi, D.yo^TT, P- 16, V. 1/5, A. yV, C. 16, L. 1. 30, L. tr. 4/—.
Length of head 2/7, of caudal about 4/17, height of body l/S of the total leng-th. Eijes—diameter 1/4 to

2/9 of length of head, 3/4 to 1 diameter from end of snout, and also apart. Snout pointed, lower jaw the longer,

cleft not very oblique. The maxilla reaches to below the middle of the orbit. Preorbital serrated along its lower

border, and one spine at its anterior-superior angle. Vertical limb of preopercle with some very minute
serrations in the largest specimen, its lower limb serrated along both edges : interopercle serrated in its posterior

half : subopercle entire. One spine at the posterior-superior angle of the orbit. Teeth—villiform, with a rather

stronger outer row in the upper jaw. Fins—the following is the comparative height of the second dorsal spine

to that of the body in two specimens :

—

No. 1, total length, I^-q inches : without caudal fin lyL inches: dorsal spine -^ inches or 3f in length of body.
9 7 f,-*- 1_2_ 4.1

The ventral reaches two-thirds of the distance to the base of the anal : the second and third anal spines

of about equal length even in the young, but the second is the stronger : caudal deeply forked. Lateral-line—
continuous. Colours—silvery glossed with purple, a broad lateral burnished band : interspinous membrane
between the second and third dorsal spines dark : second dorsal, anal, and caudal stained dark at their edges.

The serrated interopercle and pointed snout at once show its distinction from A. Commersonii and
A. nalua.

This may be Jerdon's A. Malahaririis (C. V.) of which he observes—" Height not a third of its length.

Fin rays D. 7/^, A. f &c. 5 inches long ;" but as this short definition is equally applicable to three or four other

species found in Malabar, and the ifpe appears to have been lost, it becomes impossible to be certain. Bleeker

l.c. observed on this species difiei-ing from A. nalua.

Sabitat.—Malabar coast of India, attaining at least 7 inches in length.

9. Amhassis gymnocephalus, Plate XV, fig. 6.

Ltitjamis gymnocephalus, Lacep. iii, t. 23, f. 3, and iv, p. 216.

Priopis argyrozona, (K. & v. H.) Cuv. & Val. vi, p. 503.

Ambassis JJussumieri, Cuv. and Val. ii, p. 181, vi, p. 503, and ix, p. 431 ;
Quoy and Gaim. Voy. Astrol.

Poiss. p. 651, pi. i, f. 3 ; Bleeker, Perc. p. 30 ; Giinther, Catal. i, p. 225 ; IJay, Fish. ]\Ialabar, p. 16 ; Kner,

Novara Fische, p. 41.

Chanda Dussumieri, Cantor, Catal. p. 6.

Ambassis Vachelli, Peters, Mon. bcr. Preuss. Akad. Wiss. 1868, p. 255, (not Richards.)

Ambassis gymnocephalus, Bleeker, Ambassis, p. 99.

Chandee, Ooriah,

B. vi, D. 7/^„VTy. P- 15, V. 1/5, A. ^\-^, C. 17, L. 1. 27-29, L. tr. 3/8.

Length of head 2/9 to 1/4, of caudal 2/7 to 1/4, height of body 2/7 of the total length. J?(/e«—diameter

dependant on age, in the j-oung 2/5, in the adult nearly 1/3 of the length of the head, 1/2 a diameter from the end

of snout, and also apart. Lower jaw the longer. The maxilla reaches to below the front edge of the orbit.

Preorbital with six or seven denticulations directed downwards and backwards on anterior-inferior edge, and a

few serrations on its posterior : tlie double edge on the inferior limb of the preopercle finely serrated, its vertical

limb entire. Sub- and inter-opercles entire. Two or three strong spines directed backwards at the posterior-

superior angle of the orbit, and another rather larger posterior to them, occasionally a small spine on the

shoulder just before the commencement of the lateral line. Teeth—a single row of fine ones in jaws, vomer, and
palate : a band along the centre of the tongue. Fins—dorsal spines strong, the second being nearly or quite as

high as the third, or in a few cases a little longer, the longest is generally two-thirds the height of the body below

it, and the second is vei-y minutely striated on its posterior edge, as is also the spine of the second dorsal, the other

spines are striated aU across : the ventral reaches about two-thirds of the distance to the anal : the third anal
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Genus, 11

—

Apocjon, Lacep.

Atiiia, Gronovius : Apofjonlchth)js, Bleeker : ^lonoprion, Poey : Mloiwrus, Krefft : Archamia, Lepidamia,

and Glossamia, Gill.

Branchiostecjals seven : psewlobranchia present, usualhj u-ell developed. Opercle not spinate. Freoporcle with

a double edne, either or both of v;hicli maij he serrated, crenulated, or entire. Teetit viUiform in the jmvs, vomer, and

palatines, without canines: tonfjue smooth. Two separate dorsal fins, the first with si;v or seven spines: the anal with

two. Lateral-line distinct and entire. Scales ctenoid, as a rule lanje and deciduous, hut occasionalhj they are rather

small. CKcal appendages when present few.

Geographical distribution.—From the Red Sea and East coast of Africa, througli tlie seas of India and

Malay Archipelago to Australia, and even beyond. These small fishes are marine, and are numerous in sheltered

spots" as inside harbours, and some have been captured at the mouth or even a short distance up tidal rivers and

backwaters. In the Indian region they are most numerous off the Sind and Bombay coasts, and Andamtm
islands.

Jjses.—Although small, they are eaten fresh, dried, or salted, by the natives of India.

The fishes of this Genus, after having been primarily divided in accordance with the number of spines in

the first dorsal fin, have undergone various subdivisions, the most popular of which seems to be as regards their

coloui'S. The lono-itudiually or ti'ansversely banded ones, those which possess or are deficient in the caudal

blotch, have been separated on several plans, and although such may possess advantages they appear to be

counterbalanced by marks sometimes disa]3pearing or perhaps never having existed in the specimen. Conse-

quently coloui- will still be omitted from indicating the position of any species, and the number of spines, rays,

and scales employed for this purpose. It seems also questionable whether any considerable value can be placed

upon the serrations about the bones of the head, especially of the orbits, as such appear to be more distinct in some

specimens than in others, and may vary with age.

SYNOPSIS OF SPECIES.

1. Apoqon muUit(eniatus, D. 7/^, A. f, L. 1. 38. Outer edge only of preopercle serrated. Pinkish, with

violet lines, alone the body : fins scarlet, the vertical ones having black borders. Red Sea, coasts of India.

2. Apogon kalosoma, D. 7/i, A, |, L. 1. 3.5-;36. Outer edge only of preopercle sei-rated. Reddish, with a

dark band from the snout to the end of the centre of the caudal fin : another above it : a black spot at the base

of the tail : a dark mark on first dorsal fin, a band along the base of the second dorsal. Seas of India to the

Malay Archipelago.

3. Apogon nigricans, D. 7/-|-, A. -g%, L. 1. 2.">-26. Outer edge of preopercle and shoulder serrated.

Greyish, with dark vertical bands and spots on the head. Madras.

4. Apogon frenatus, D. 7/|, A. |, L. 1. 27-28. Both edges of preopercle sen-ated, also the lower edge of

the orbit. Three or four longitudinal bands along the body : a black spot sometimes present at the base of the

caudal fin : a basal band along both soft dorsal and anal. Seas of India to the Malay Archipelago and beyond.

5. Apogon tnniatns, D. 7/|-, A. f , L. 1. 27. Outer edge of preopercle and shoulder bone serrated.

Reddish brown; two vertical dark bands and a dark mark at the base of caudal fin. Red Sea to iladras.

6. Apogon endehatauia, D. 7/^, A. f, L. 1. 2(j. Outer edge of preopercle, lower edge of orbit and

shoulder serrated. A dark median and four or five lateral bands, a dark spot at the base of the caudal fin. Seas

of India to the IMalay Ai'chipelago.

7. Apogon quadrifasciatus, D. 7/i, A. f , L. 1. 2G. Outer edge of preopercle and lower edge of orbit

serrated. No median Isand : two along either .side of the body. Seas of India to the ]\Ialay Archipelago.

8. Apogon fasciatns, D. 7/|, A. f, L. 1. 25. Outer edge of preopercle and shoulder serrated. Four longi-

tudinal bands along the body, one along soft dorsal and anal fins. Seas of India to the Malay Archipelago and

Ijeyond.

9. Apogon Sarayensis, D. 7/-}, A. f , L. 1. 26. Outer edge of preopercle serrated. Olive, with 4 or 5 narrow

vertical bands on the anterior half of the body : a dark band over the upper half of the free portion of the tail :

a streak from the eye to the angle of the preopercle : numerous brown spots on the head. Coasts of Africa,

India, and beyond.

10. Apogon nigripinnis, D. 7/^, A. |, L. 1. 26. Outer edge of preopercle and shoulder bone serrated.

Greyish, with vertical bands over the body and free portion of the tail. Neither spots nor streaks on the head.

Vertical fins black, except the caudal which is yellow, with a dark edge. Seas of India.

11. Apogon Wassinki, J). 7/^, A. f, L. 1. 25-26. Outer edge of preopercle serrated. Golden, with a

black head, four white longitudinal bands : fins orange. Andamans to the Malay Archipelago.

12. Apogon aureus, I).
7/-J-,

A. |, L. 1. 25-26. Outer edge of preopercle serrated. Pinkish, with a broad

black band over the free portion of the tail : vertical fins reddish, with a narrow black border. Red Sea, seas

of India to the Malay Archipelago.

than in B. nama (B.H.) Blocker ; and of a dusky or infuscated hue, having silvery gi]I-covers and a greenish silvery stripe on each

side : fins paler than the bodv, with a blackish tinge on the anterior half of the first dorsal.

D. 10—1-10 ?—A. 3-8 ?

One .specimen only from the Mutla. Presented by Major W. S. Slierwill."
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13. Apor/nn hifasciatus, D. 7/l, A. f, L. 1. 25. Outer edge of preopcrcle serrated. Grey, -n-itli two dark

vertical bands : a black spot at the root of the caudal : Bns dark. Red Sea, through those of India to the Malay

Archipelago, and beyond. . ,

14. Apoqon qlarja, D. 7/i, A. f , L. 1. 24. Lower limb of preopercle crenulated. Yellowish-green above,

becoming redder on the abdomen : scales dotted at their edges, with a pearly spot in their centres formmg three

light stripes : a dark interorbital band : upper half of first dorsal and edges of second dorsal and caudal bla^-k.

Seas of India to the Malay Archipelago.

15. Apogon auritus, D. 7/i, A. f, L. 1. 23. Preopercle entire. Spotted and marbled with brown: a

circular black spot on the opercle surrounded by a narrow white ring. Red Sea, through seas of India.

IG. Aporion Ellloti, D. 7/i, A. |- , L. 1. 26. Outer edge of preopercle and lower edge of orbit serrated.

Golden : upper half of first dorsal black, a similar coloured band along the centre of the second dorsal and anal

:

soft dorsal and anal with black edges. East coast of Africa, seas of India to Japan.

17. Ajjogon maculosus, D. 7/^-, A.
-f.

Brown, with foui' rows of darker spots along either side : fins

brown, dotted with black. Seas of India.
_

18. Apogon macropterus, D. 6/i, A. tt'tt, L. 1. 22-26. Outer edge of preopercle serrated. White, with

pinkish reflections : a black spot at the root of the tail. Seas of India to the Malay Archipelago.

19. Apogon Sangiensis, D. 6/a, A. |, L. 1. 25. Outer edge of preopercle sen-ated. Golden tmged

with red : a wide band from the snout thi-ough the eye to a little below the shoulder : a spot on the side of the

fi-ee portion of the tail. Upper half of first dorsal black. Andamans to the Malay Archipelago.

20. Apoqon hyalosoma, D. 6/1, A. |, L. 1. 2-4-25. Outer edge of preopercle serrated. Olive, with a

spot on either side of the tail : fins gi-ey, blackish between the second and third dorsal spines. Seas of India

to the Malay Archipelago.

21. A23ogon orbicularis, D. 6/|, A. |, L. 1. 22. Outer edge of preopercle and shoulder bone serrated.

Olive-brown, a dark zone round the body from in front of the dorsal fin to behind the ventrals : head with black

spots : ventrals nearly black. Andamans, to the Malay Archipelago and beyond.

22. Apoqon Ceramensis, D. 6/i, A. |, L. 1. 21. Outer edge of preopercle serrated. Greemsh-brown,

with some dark spots on the head : a dark band from the eye to the root of the caudal fin, where it ends m a

black si^ot. Black between the second and thii-d dorsal spines. Nicobars to the Malay Archipelago.

1. Apogon multitEeniatus, Plate XVI, fig. I.

Ajmgon multitcmiatus, (Ehren.) Cuv. and Val. ii, p. 159 ; Klunz. Fische d. Roth. Meeres, Verh. z. b. Ges.

Wien, 1870, p. 45, (not Bleeker).

B. vii, D. 7/i, P. 15, V. 1/5, A. f , C. 17, L. 1. 37-38, L. tr. 31/12.

Length of head 3/10, of caudal 2/11, height of body 2/7 of the total length. S//es—diameter 2/7 of

lenoih of head, 3/4 of a diameter from end of snout, and 4/6 of a diameter apart. Jaws of about equal length,

the^maxilla reaches to rather behind the middle of the orbit. The outer edge of both the vertical and horizontal

limbs of the preopercle finely and nearly evenly serrated : shoulder bone and edges of orbit entu-e : a small

flat opercular spine. Teeth—yiWiiovm in jaws, vomer, and palate. F/jas—dorsal spines stout, the third and

fourth are the highest, and equal in length to the postorbital portion of the head, or 21 in the height of the

body ; second dorsal nearly two-thirds as high as the body, its upper edge nearly straight : pectoral rounded,

reaching to above the anal spines : ventral not reaching the anal, the rayed portion of which latter fin equals m
heio-ht that of the second dorsal : caudal slightly emarginate. Lateral-line—tubes very arborescent. Psendo-

hra)ichi<c—-we\l developed. Free portion of tail about as high at its base as it is long. Colours—oi a slaty tinge

along the back, becoming reddish on the head, sides, and abdomen : violet lines along the body, narrower than

the ground colour, between the rows of scales, but which are most apparent after death. Fms, dorsal scarlet,

black along its base, between the last two spines, and in its upper three-fourths : second dorsal scarlet, with a

light edge and black tip : caudal scarlet, also with a light edge and black tip : pectoral and ventral scarlet

:

anal as second dorsal. Eyes scarlet in their anterior halves, with some black markings.

Dr. Bleeker having been good enough to compare my figure of this species with A. Noordzieki, observes

that it appears to be distinct. The latter has the head more pointed, the profile fi-om the snout to the dorsal a

little concave, the rostro-ventral one less concave, and the cleft of the mouth less oblique.

Habitat.—One specimen 5| inches in length was obtained in Madras, AprU 3rd, 1867 : and two more in

Bombay, April, 1874, one of which latter is figured. This is the species of which Jerdon remarks (M. J. L. and

S. 1851, p. 129) :
" Glieaodipterus. a species apparently belonging to this genus was once brought me without a

name—its colours were reddish, with longitudinal brown lines, fins bright pink, edged with blackish. D. 6, 1-9.

A. 2-8." A figure exists amongst Sir W. Elliot's drawings.

2. Apogon kalosoma, Plate XVI, fig. 2.

Bleeker, Banka, p. 448 ; Giinther, Catal. i, p. 240.

Lepidamia kalosoma, GUI, Catal. Fish. Nat. Hist. Soc. Phil. 1863, p. 81.

Aniia kalosoma, Bleeker, Apogonini, p. 16.

B. vii, D. 7/1 P. 15, V. 1/5, A. f, C. 17, L. I. 35-36, L. tr. 3/13.

Length of head 2/7, of caudal 1/5, Leight of body 2/7 of the total length. iJ^/es—diameter 2| to 2f in
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the leno-th of head, 1/2 a diameter from end of snout, and also apart. Jaws of abont equal length, or the lower

slightly the longer': the maxilla reaches to below the middle of the orbit. Preopercle having both its vertiral

and horizontal limbs finely and evenly sen-ated along their outer edges : no serrations on the shoulder bones.

Teeth villiform in the jaws, vomer, and palate. Fins—dorsal spines of moderate strength, the two first short,

the third and fourth of nearly the same height and equal to half the length of the head, first spine of second

dorsal two-thii-ds as high as the rays, and equalling the longest in the first dorsal fin : the pectoral reaches to

over the anal spines : the caudal slightly emarginate. Lateral-line—tubes well developed, with small lateral

branches. Colours—reddish, more especially over the head : a dark band proceeds from above the eye and

passes to the upper edge of the free portion of the tail : a second from the snout goes through the eye to the

base of the caudal fin where there exists a large black spot, it is subsequently continued along the middle of the

caudal fin : a third baud passes from the lower edge of the eye to the end of the base of the anal fin. Fins

reddish, the front half of the first dorsal and the iipper portion of its last half black, the remainder scarlet.
_
A

black band along the base of the second dorsal and anal : second dorsal, anal, and caudal, scarlet with black tips.

H(iZ/('ia^—iladi-as to the Malay Archipelago. The specimen figured was captured at Madras, April 3rd,

1867.

3. Apogon nigricans, Plate XVI, fig. 3.

B. vii, D. 7/i, P. 13, V. 1/5, A. ^%-, C. 17, L. 1. 25-26, L. tr. 2/7.

Length of head 3J, of caudal 1/4 to 2/9, height of body 3^ in the total length. i;.?/e.5—diameter 1/3 of

lentHh of h'ead, 1 diameter from end of snout, and 3/4 of a diameter apart. Dorsal profile more convex than

that of the abdomen. Lower jaw slightly the longer : the maxilla readies to below the middle of the orbit.

Both the vertical and horizontal limbs of the preopercle finely serrated on their outer edges, shoulder also serrated,

orbit entire. Tedh—villiform in jaws, vomer, and palate. Fins—dorsal spines rather weak, the first two short,

the third nearly as long as the fourth, which is rather more than half as long as the head. The spine of the

second dorsal much higher than the third of the first dorsal and the rays much more elevated than the spine,

being equal to 4/5 of the height of the body : pectoral and ventral both reach as far as the anal, the spine_ of

which is half as high as the body, and the rays as long as those of the dorsal : caudal notched. Free portion

of tail longer than it is high at its base. Lateral-line—nt^a^vXy straight, tubes laterally expanded at their bases.

Colours—gi-eyish shot with yellow, several badly marked vertical dark bands narrower than the ground colour

exist on the body and over the free portion of the tail. Head covered with dark brown spots, some of which have a

light centre : opercles with purplish reflections : no streaks on the jaws or head. The whole of the body finely

spotted with brown. Vertical tins black : pectoral with a dark base.

Habitat.—Madras.

4. Apogon frenatus, Plate XVI, fig. 4.

Val. Nouv. Ann. Mus. Hist. Nat. 1832, p. 67, pi. iv, f. 4 : Bleeker, Amboina, p. 25 ,
Giinther, Catiil. i,

p. 241, and Fische d. Sudsee, p. 19, pi. xix, f. A.

Apogon vittiger, Bennett, Proc. Zool. Soc. 1833, p. 32.

Apogon vielanorhynehos, Bleeker, Amb. and Ceram. p. 255, and 1. c. p. 26 (ex parte.)

Amia frenata, Bleeker, Atl. Ich. Perc. t. Ixiv, fig. 2, and Apogonini, p. 42.

B. vii, D. 7/i, P. 16, V. 1/5, A. |, C. 17, L. 1. 27-28, L. tr. 2/7.

Length of head 3/10, of caudal 1/5, height of body 2/7 of the total length. i;//es—diameter 1/3 of

length of head, 1/2 a diameter from end of snout, and 3/4 of a diameter apart. Jaws of about equal

length. The maxilla reaches to below the last third of the orbit. The outer edge of the vertical and horizontal

limbs of the preopercle serrated, its intramarginal crest likewise more or less serrated, also some serrations

along the lower edge of the orbit : none on the shoulder : a small opercular spine, reef/j—villiform in jaw.s,

vomer, and palate. F/ns—first and second dorsal spines short, the third nearly as long as the fourth which is

the highest in the fin, and equals the length of the postorbital portion of the head. Pectoral nearly as long as

the head excluding the snout : the ventral reaches two-thirds of the distance to the anal
:
caudal notched, upper

lobe slio-htly the longer. Lateral-line—with well developed tubes having a small enlargement on either side near

the base of each tube, which becomes arborescent in the adult. Free portion of the tail longer than it is high at

its commencement. CoZowrs—reddish, a dark band passes from the eye to the middle of the caudal fin: a

narrower one from the upper edge of the orbit to the upper part of the caudal on which it is lost near its base :

a third from below the eye to the lower portion of the caudal. A black band along the bases of the second

dorsal and anal : dorsal, caudal, ventral, and anal black tipped. A black spot may be present at the base of the

caudal fin.
. , ,r ? -r • j i i

Some specimens of this last variety were showm to me at the British Aluseum, as A. qnailriJasciatHS, but

they are not identical with Cuv. and Val. species ; the type specimen of this latter fisli (3^^ inches long), from

Pondicherry, has only the free border of the preopercle serrated, its intramarginal crest being smooth.

Two other specimens are marked by Valenciennes as A. quadrifasciatus from Bourbon, and are similar to the

Pondicherry one. -i k • • i i i

Pristiapogon frenatus, (C.V.) Klunz. Fische R. M. Verb. z. b. Gcs. Wien. 18^0, p. /15, is considered by

Giinther to be this species; by Bleeker to be Amia or Apogon melanorhgnchu:-, Blkr. (ex parte), being
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distinguished from A. frenatv.s by its higher body (3| to 1/4 in the total length) a serrated shoulder bone, a

smooth intramarginal edge to tlie preoperde, and a black spot at the base of the caudal fin, &c.

Habitat.—Mauritius, seas of India to the Malay Ai-chipelago and beyond.

5. Apogon taeniatus, Plate VIII, fig. 4.

?Apoyon tcPMkdus, (Ehrenb.) Cuv. and Val. ii, p. 159; Riipp. Atl. p. 48, and N. W. Fische, p. 87 ;

GiJnther, Catal. i, p. 234.

Apogon tceniatus, Klunz. Fische R. M. Verh. z. b. Ges. Wien, 1870, p. 44.

B. vii, D. 7/i, P. 15, V. 1/5, A. I, C. 17, L. 1. 27, L. tr. 2/8.

Length of head S^, of caudal 2/9, height of body S^ in the total length. Sz/e;—diameter 2/7 of

lentrth of head, nearly one diameter from end of snout, and 3/4 of a diameter apart. Jaws of equal length : the

maxilla reaches to below the last third of the eye. The outer edge of both the vertical and horizontal limbs of the

preopercle, and the shoulder bone serrated ; orbit entire. A flat opercular spine. Teei/t—villiform in_jaws, vomer,

and palate! Fin.s—first dorsal spines rather strong, the fourth being the longest and equal to 2^ in the height

of the body : soft dorsal much higher than the spinous, being equal to 3/5 of the height of the body, its upper

edo-e as well as the outer one of the anal slightly rounded : last dorsal and anal rays divided to their bases.

Pectoral as long as the head behind the middle of the eye : ventral slightly longer and reaching the anal

:

caudal forked." Lateral-line—tubes arborescent, most distinctly so anteriorly. Free portion of tail rather

longer than it is high at its base. C'oZoiira—reddish-brown shot with gold, having a black liand from the bases

of the first three dorsal spines to the axil of the pectoral fin : a second from the middle of the second dorsal to

the commencement of the anal fin : a small black spot near the end of the lateral-line : inner third of

ventral nearly lilack : a narrow dark band across the soft dorsal fin.

This species is evidently closely allied to A. nirjricans.

The British Museum has received a specimen of this fish determined as above by Dr. Klunzinger.
_
In

Cuv. and Val. it is stated to be brownish, with five longitudinal bands. Dr. Klunzinger considers it a variety

of bifasciatus, but the difi"erence between the first dorsal fins in the two has led me to rather leave them as

distinct species.
.

i
j

Habitat.—Red Sea and Madras, from whence the specimen figured (life size) was obtamed.

6. Apogon endekatsenia, Plate XVI, fig. 7.

Apogon endekatainia, Bleeker, Banka, p. 449.

Apmjnn novemfasciaius, Temm. and Schleg. Fauna Japon. Poiss. p. 2, t. ii, f. 2.

Apogon ScMegeli, Bleeker, Japan, p. 55.

Apogon fasciatus, Giinther, Catal. i, p. 241 ; Kner, Novara Fische, p. 43 ; Klunz. Fische R. M. Verh. z. b.

Ges. Wien, 1870, p. 713.

Amia endehatcenia, Bleeker, Atl. Ich. Perc. t. xxxii, f. 2, and Apogonmi, p. ol.

B. vii, D. 7/h P- 13, V. 1/5, A. |, C. 17, L. 1. 26, L. tr. 2/7.

Length of head 2/7, of caudal 1/5, height of body 2/7 of the total length. i!;//e.s—diameter 2/5 of

lenfrth of-head, 1/2 a diameter from end of snout, and also apart. The jaws equal in front : the maxilla reaches

to below the last third of the orbit. Outer edges only of the vertical and horizontal limbs of the preopercle

serrated: edges of orbit smooth : shoulder bone serrated. Teeth—villiform in jaws, vomer, and palate. Fins—
first and second dorsal spines short, the third equal to two-thirds the height of the body below it. Pectoral

equals the length of the head behind the middle of the eye : the ventral scarcely reaches so far as the anal :

caudal slightly notched. Lateral-line—tnhes distinct, those in the first half of the body with lateral arborescent

branches. Colour—o{ a reddish-brown tinge, with a dark band from the upper edge of the orbit to the end of

the second dorsal aiid continued along the upper margin of the free portion of the tail and caudal fin
:
the

second passes below it to the base of the upper half of the tail, and then curves downwards : the third from the

head along the body below the lateral-line to the tail : the fourth along the upper part of the lower jaw through

the eye to the base of the pectoral fin. Sometimes intermediate, narrower and short dark bands are present

between those described. A black spot at the base of the tail. First dorsal fin black in its front half, a black

band along the centre of the second dorsal, a similar one along the base of the anal and continued to its last ray :

dorsal, caudal, and anal fins with darkish edges.

Habitat.—Yvom the Red Sea through those of India to the Malay Archipelago and beyond.

7. Apogon quadrifasciatus.

Cuv. and Val. ii, p. 153; Bleeker, Perc. p. 28 : Cantor, Catal. p. 3; Peters, Wieg. Arch. 1855, p. 234;

Gunther, Catal. i, p. 239 ; Kner, Novara Fische, p. 43,

Amia quadrifasciata, Bleeker, Atl. Ich. Perc. t. Ivii, f. 1, and Apogonini, p. 39.

B. vii, D. 7/i P. 14, V. 1/5, A. |, C. 17, L. 1. 26, L. tr. 2/6.

Length of head 31, of caudal 1/5, height of body 3| to 3| in the total length. %es—diameter
31 in the length of the head, 3/4 of a diameter from end of snout, and also apart. Lower jaw slightly the

lono-er : the width of the head equals half its length. The maxilla reaches to below the last third of the orbit.

Some serrations along the lower edge of the orbit : the shoulder entire. The outer edge of the vertical and
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horizontal limbs of the preopercle rather strongly serrated, its intramarginal crest entire. Teeth—villiform in

jaws, vomer, and palate. Fins—dorsal spines of moderate strength, the first very short, the second scarcely above

one-third of the len"-th of the third, which is about the same height as the fourth and fifth, being equal to half

the height of the body and two-tliirds of the raj's : soft portion of the fin with its upper edge cut square or slightly

emarginate. Pectoral as long as the head behind the middle of the eye : the ventral reaches the anal. Second

anal spine '2/.5 of the height of the body : caudal emarginate. Lateral-line—tubes well developed with a basal

enlargement which in some appears to be slightly arborescent. Colours—a broad brown band passes from the

snout throuD-h the eye and is continued to the end of the caudal fin : another from the upper edge of the eye to

above the fi-ee portion of the tail and continued to the base of the caudal fin. No median band from the eye

to the base of the dorsal fin. A badly developed basal band along the soft dorsal and another on the anal fin :

no black spot at the base of the caudal.

Habitat.—Seas of India, to the Malay Archipelago and beyond.

8. Apogon fasciatus.

Mullus fasciatns, Wliite, N. S. Wales, p. 2GS, fig. 1.

Apogon novemfasciatus, Cnv. and Yal. n, -p. 154: ; Bleeker, Timor, i, p. 1G3; Peters, Wieg. Arch. 18o5,

p. 234 ; Kner, Novara Fische, p. 43.

Apogon Balinensis, Bleeker, Perc. p. 28, and Verh. Bat. Gen. xxii. Bali, p. i>.

Apogon Aroubiensis, Hombr. and Jacq. Voy. Pole Sud. Poiss. p. 31, pi. i, fig. 1.

Ajjogon fasciatus, Q-aoy and Gaim. Voy. Freyc. p. 344; Gtinther, Fische d. Sudsee, p. 19, t. xx. fig.

A and B.

Amia fasciata, Gill, Proc. Nat. Soc. Phil. 1863 ; Bleeker, Atl. Ich. t. xlviii, fig. 4, and Apogonini, p. 30.

B. vii, D. 7/ A P. 13, V. 1/5, A. I, C. 17, L. 1. 25, L. tr. 2/6.

Length of head 3|, of caudal 1/5, height of body 3^ to 3J in the total length. Eijes—diameter 1/3 of lengtli

of head, 3/4 of a diameter from end of snout , and the same apart. The width of the head equals two-thirds of its

length : jaws of about equal length. The maxilla reaches to below the hind edge of the orbit. Outer edge of

preopercle serrated along both limbs, its intramarginal crest entire. Edges of orbit smooth or sometimes a little

rouo-hened : shoulder serrated. Teeth—villitbrm in jaws, vomer, and palate. Fins—dorsal spines i-ather stout,

the first short, the second about half as high as the third which is the longest and equal to two-thirds of the height

of the body, and nearly as high as the rays : soft portion of the fin with its upper edge oblique. Pectoral as long

as the head behind the middle of the eye : the ventral docs not reach the anal: caudal emarginate. Lateral-

line—tubes distinct, with arborescent lateral projections. Colours—reddish-brown with four lateral longi-

tudinal bands, the third of which commencing at the snout passes through the eye to the centre of the base of

the caudal fin, along which it is sometimes continued to its termination, this band is usually edged below by a

narrow white one commencing at the pupil of the eye. The second and fourth bands may either end at the

upper and lower edges of the base of the caudal fin, or be continned along it m a converging direction forming

an arch near the end of the fin. A dark band runs along the first dorsal fin, and is continued as a black band

alone the middle or base of the second dorsal : the anal hq,s also a basal band.

Habitat.—Seas of India to the Malay Archipelago and beyond.

9. Apogon Savayensis, Plate XVI, fig. 5.

Apogon savayensis. Giinther, Proc. Zool. Soc. 1871, p. G-JG, and Fische Sudsee, p. 21, t. xix, fig. B.

B. vii, D. 7/i, P. 12, V. 1/5, A. -|, C. 17, L. 1. 26, L. tr. 2/6.

Length of head 3j, of caudal 1/5, height of body 3-^- to 3i in the total length. Eijcs—diameter 2/5 of

length of head, 1/3 of a diameter from end of snout, and 1/2 a diameter apart. The head is very slightly longer

than hio-h : lower jaw rather the longer. The rise from the snont to the dorsal fin is not considerable. The maxilla

reaches to below the last fourth of the orbit. Vertical and horizontal limbs of preopercle serrated in their outer

edo-es. Shoulder bone crenulated or entire : edges of orbit smooth. Teeth—in viUiform bands in jaws, vomer,

and palate. Fins—dorsal spines weak, the first very short, the second short, and the third not so high as the

fourth, which equals the length ai the post-orbital portion of the head and nearly half the height of the body

below it. The pectoral reaches the anal, as does also the ventral : caudal slightly notched. Lateral-line—tubes

well developed but rather short and having a slight lateral enlargement, it forms a moderate curve becoming

straight below the end of the second dorsal. Colours—olive, with four or five naiTOW dark vertical bands from

the first dorsal and fii'st half of the second dorsal descending to the abdomen : a dark band, tliree scales wide,

over the free portion of the tail and only reaching to half a scale below the lateral-line. A black streak from

the lower edge of the eye to the angle of tlie preopercle ; numerous small brown spots on the head and also on

the body, more especially above the lateral-line. Fins grey, the anterior half of the first dorsal black : caudal

with a dark edge externally margined with white.

Habitat.—Coast of Africa, seas of India and beyond, attaining to at least 3 inches in length.

10. Apogon nigripinnis, Plate XVI, fig. 6.

Cuv. and Val. ii, p. 152: Tenim. and Schlcg. Fauna Japon. Poissons, p. 3; Richardson, Ich. China,

p. 221 (not Giinther).
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Amia nigrijiinnis, Bleeker, Aiogonini, p. 64.

B. vii, D. 7/i, P. 15, V. 1/5, A. |, C. 17, L. 1. 26, L. tr. 2i/6i.

Length of head 1/3 to S^, of caudal 2/11 to 1/5, height of body 1/3 to Z\ in the total length Eyes--

diameter 1/3 to 2.\ in length of head, 1/2 to 2/3 of a diameter from end of snout, and 3/4 ot a diameter apait.

No very considerable rise from the snout to the base of the dorsal fin : snout rather elevated, l^ower javv

sli<^htly the longer : the maxUla reaches to below the last third or even hind edge of the orbit. V erticai an i

horizontal limbs of preopercle strongly and evenly serrated along their outer edges :
.shoulder-bone serrateci

Teeth—Y\movm in jaws, vomer, and palate, an outer slightly enlarged row in each jaw. i<<)is—dorsal spines

strong, the two first short, and the third not so high as the fourth which equals the length ot the postoib tal

portion of the head and half the height of the body below it. The pectoral does not reach the anal, but

the ventral does : second anal spine l\ diameters of the eye in length : caudal rounded. LateniUm.e---Nevy sligiitij

curved : tubes distinct, having a low lateral enlargement. C'oZo«re—greyish, with a dark vertical band trom in

front of the base of the first dorsal which passes backwards and downwards, increasing m width ana is lost

below the whole length of the pectoral fin : a second goes fi-om the base of the second dorsal to the lateral-lme,

and a third over the free portion of the tail. No black spots or streaks on the head, vertical fins black except the

caudal, which is yellow and has a dark edge.
•

i
•

i i i

Cuv and Val. type specimen is in excellent preservation in Paris, and identical with the above._
_

ffaittoi.—Madras, where it is common; it grows to at least S-jSg inches in length. The figure is Me-size.

11. Apogon Wassinki.

Bleeker, Timor, p. 258.

Apogon chrysotcenia ?, Day, Proc. Zool. Soc. 1870, p. 682.

Amia Wassinki. Bleeker, Apogonini, p. 38.

B. vii, D. 7/i, P. 14, V. 1/5, A. |, C. 17, L. 1. 25-26, L. tr. 2/7.
, , ., r. a- . •>.

Leno-th of head 3i to 3i, of caudal 4i to 4|, height of body 3i in the total length. ^T/es—diameter 2^

to 2i in the length of head, 1/2 a diameter from the end of snout, and also apart. The width ot the head at the

opercles equals If in the height of the body, the gi-eatest height of the head equals its length excluding the

snout. Lower jaw slightly the longer, the maxilla reaches to below the middle of the eye. Vertical and

horizontal limbs of preopercle serrated in their outer edges, other bones of the head and shoulder entire, ^eetk—

villiform bands in jaws, vomer, and palate. Fms—first dorsal spine short, the second halt the length ot the

third and fourth, which are the longest, and equal to 1^ in the height of the body, and l/o less than the longest

ray the spine of the second dorsal is a little shorter than the highest in the first dorsal fin : upper edge ot hrst

dorsal slightly emarginate. Pectoral 4/5 as long as the body is high. Ventral nearly reaching the anal, becond

anal spine equal to half the height of the body, the rays similar to those of the soft dorsal. Caudal lobed. l^ateral-

line—makes a gradual curve, tubes well developed and having rather distinct lateral expansions, especially m
the anterior portion of the body. C'oZomcs—brilliant golden with a black head. A silvery-white median band

exists alons? the top of the head, it divides, one branch proceeding along the back on either side to the

upper half of the tail : a second goes from above the orbit to the middle of the tail : a third through the orbit

to the lower half of the tail : and a fourth from the angle of the mouth to below the base of the pectoral. i*ins

^-pQ 11 Off*

° As mv largest specimen is only If inches in length it is not improbable that it is the young of some

species which in the more adult stage has another name. It appears to agree with Blocker's A. Wassatki, ot

which he procured one specimen 69'" in length.
xi, t

•

This fish is veiy common amongst the coral-reefs on the Andaman islands. As soon as the '^yater is

splashed they all crowd into the coral, concealing themselves amongst its sticks, apparently afraid that the

splash has been occasioned by some large carnivorous fish.

Habitat.—Andamans and Nicobars.

12. Apogon aureus, Plate XVI, fig. 8.

Ostorhinchus Fleurieu, Lacep. iv, p. 24, iii, t. 32, f. 2.

Dipterodon liexacanthws, Lacep. iv, pp. 166, 168, iii. t. 30, f. 2.

Centropomiis aureus, Lacep. iv, pp. 253, 273.
. u' r

Apogon annularis, Riippell, Atl. p. 48, and N. W. Fische, p. 85 ; Giinther, Catal. i, p. 239
;
Klunz. I'lsch.

Roth. M. p. 713.
, ^ ,-o r> 1

Apogon roseipinwis, Cuv. and Val. iii, p. 490, vi, p. 553 ; Bleeker, Amb. and Ceram. p. 2oo
;
t^uoy and

Gaim. Voy. Astrol. Poissons, p. 649, pi. i, f. 6 ; Peters, Wieg. Arch. 1855, p. 234.

Apogon aureus, Bleeker, Enum. pise. p. 6.

Amia aurea, Bleeker, Atl. Ich. Perc. t. lix, f. 1, and Apogonini, p. 48.

Cul-sillandan, Tam.

B. vii, D. 7/i P. 14, V. 1/5, A. I, C. 17, L. 1. 25-26, L. tr. 2i'6, Ctec. pyl. 4.

Leno-th of head 2/7, of caudal 2/9, height of body 1/3 to 2/7 of the total length. E//es—diameter 2/5 to

2f in length of head, 1/2 a diameter from end of snout, and 3/4 apart. The lower jaw slightly the longer
:
the
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maxilla reaches to below the middle of the orbit. Vertical limb of prcopercle with its outer edge minutely
serrated in its upper half, becoming more coarsely so at the angle and along the outer edge of its horizontal
limb : edges of orbit and shouJder-bone entire. Teetli—villifoi-m, in a single row on vomer and palate. Fins—
dorsal spines rather slender, the first two short, the third not (juite so long as the foiu-th, which equals half the
length of the head and nearly half the height of the body below it ; soft portion of the fin highest, and cut
square or even slightly emarginate, especially in large specimens : pectoral readies to above the anal : ventral reaches
the anus : caudal emarginate. Lateral-line—tubes distinct, with numerous short lateral branches. Pseudohranchicp

—well developed. Colours—body pinkish shot with gold, a rather broad, black band at the root of the caudal
fin over the free portion of the tail : some minute black spots around the jaws, on the upper portions of the
opercles, and on the crown of the head. Fins reddish, first dorsal black tipped ; ventral spine and outer ray
black, and a naiTOW black edge to second dorsal, anal, and caudal. ViU'iety A. roseijjinnis has a violet band
along the base of the anal fin.

In a female specimen 4 inches long, captured at Madras, Januaiy 9th, 18G8, a black band passes through
the eye to the ojjercle, which also has a vertical band of dots upon it : the ring round the free portion of the
tail ends one row of scales below the lateral-line.

Hahitaf.—Red Sea, East coast of Africa, through the seas of India to the Malay Arcltipelago. Very
common at Madras up to 5 or 6 inches in length, in June and July they are usually abundant. Specimen
figured life-size.

13. Apogon bifasciatus, Plate XVI, fig. 9.

Riippell, N. W. Fische. p. 86, t. 22, f. 2 ; Giinther, Catal. i, p. 238 ;* Kner, Novara Fische, p. 42 ; Klnnz.
Fische d. Rothen Meeres, p. 711.

Apofjon trimamlatus, Richardson, Ich. China, p. 221 (not C. V.)
.'' Amia tceniata, Bleeker, Nat. Verb. d. Holl. Maats. d. Weten. 3de Verz. Deel. ii. No. i, 1874, p. 24, and

Apogonini, p. 24.

B. vii, D. 7/i P. 15, V. 1/5, A. f, C. 17, L. 1. 25, L. tr. 2/7|, Ctec. pyl. 3 (4 Kner.)

Length of head 3j to 2/7, of caudal 2/11, height of body 4/11 in the total length. Ei/es—diameter 4/11
of length of head, 1/3 of a diameter from end of snout, and 2/3 apart. A considerable rise from the snout to

the dorsal fin. The maxilla reaches to below the posterior third of the orbit. Vertical limb of preopercle finely

serrated in its outer edge, rather more coarsely so at its angle, becoming very indistinct along the lower limb,
the inner edge entire. Shoulder-bone serrated in the young, becoming nearly entire in the adult. Teeth—
villiform in jaws, and in a band on the vomer and palatines. Fins—dorsal spines strong, the two first short,

the third and fourth of about the same height and equal to two-tliirds of the length of the head in the adult
(proportionately higher in the young), or lialf the height of the body beneath : the spine of the second dorsal

strong, and equal to half the length of the head. The pectoral reaches to above the anal spines : caudal
emarginate in the adult, more rounded in the young. Lateral-line—forms a curve in the first part of its extent,

which becomes straight opposite the end of the base of the anal fin : the tubes anteriorly are verj- arborescent
laterally, but less so in the posterior half of the body. Colours—slaty-gi-ey -n-ith bronze reflections : a dai'k

vertical band from the first half of the dorsal fin passing down the side to below the pectoral fin, and a shorter
but similar band from the first half of the second dorsal : a black spot at the root of the caudal. Fins, except
the pectoral, blackish, or with black edges, due to fine black points, which are also spread over the jaws, head,
and very finely over the body.

Habitai.—Red Sea, through the seas of India, to the Malay Archipelago and China. Very common at

Madras up to 6 inches in length. It is very closely allied to A. tceniatus, which latter, however, has a much
lower first dorsal fin.

14. Apogon glaga, Plate XVI, fig. 10.

Apogon (jlarja, Bleeker, Perc. p. 29.

ApogonicJdhjs (jla/ja, Bleeker, Japan, p. 57, and Atl. Ich. Perc. t. xxxiii, fig. 1 ; Giinther, Catal. i, p. 247.
Amia cjlaga, Bleeker, Apogonini, p. 6G.

B. vii, D. 7/i, P. 16, V. 1/5, A. I, C. 17, L. 1. 24-25, L. tr. 2/7.

Length of head 2/7, of caudal 1/5, height of body 2/7 of the total length. Eyes— diameter 2/7 of length

of head, 1 /2 a diameter from end of snout, and 1 apart. Lower jaw the longer : the maxilla reaches to below
the last third of the orbit. Both limbs of preopercle entire, but the outer edge of the horizontal limb somewhat
crenulated, its outline being sinuous : the other bones of the head entire, except the lower border of the orbit

which is roughened. Teeth—villiform in the jaws, the outer row in the maxilla rather enlarged, and a few
canine-like ones in the mandible : those in the vomer and palate in a single row of rather larger-sized ones than
exist in the jaws. Fins—dorsal spines weak, the first short, the fourth the highest, equal to the length of the
postorbital portion of the head, and nearly one-foui'th higher than the spine of the second dorsal ; soft dorsal

fin considerably higher than the spinous. Pectoral reaches to above the anal spines. Caudal rpunded. Lateral-

line—tubes distinct, having a lateral basal enlargement. Colours—yellowish-green superiorly, becoming more
roseate along the abdomen : a dark band between the hind fourth of the orbits. The approximating edges of

* Dr. Gunther observes that A. bifasciatus has both the margins of the preopercle strongly serrated, the denticulations on the
inner ridge being coarse, and gradually becoming more so at the angle : vomerine teeth iu a single row.
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the scales liavLng minute black dots, forming horizontal lines, wliicli are most distinct along the back : the

scales in the second and third rows having a pearly white spot at the base of each. Upper half of the first

dorsal black : second dorsal and caudal with black edges. A moderately wide band along the middle of the

second dorsal, which appears to be sometimes spotted with blue.

Habitat.—Madi'SiS to 3| inches in length, as far as the Malay Arcliipelago.

15. Apogon auritus, Plate XVII, fig. 2.

Apofjon awrttus, Cuv. and Val. vii, p. 443 ; Giinther, Fische d. Sudsee, p. 23.

Apoijon pundulatus, Riippell, N.W. Fische, p. 88, t. xsii, f. 4; Bleaker, Ceram. p. 696.

Apugonichthys p)olysti.(/ma, Bleeker, Amboina, p. 484, and Ternate, p. 372; Giinther, Catal. i, p. 240.

Apogonichthys pimctulatus, Bleeker, Arou, p. 36.

Apogonichthys auritus, Giinther, Catal. i, p. 240 ; Day, Proc. Zool. Soc. 1870, p. 682.

Amia 2'olystigma, Bleeker, Apogonini, p. 67.

B. vii, D. 7/i, P. 12, V. 1/5, A. 7^^, G. 17, L. 1. 23-24, L. tr. 2/0.

Length of head 1/3, of caudal 2/9, height of body 2/7 to 1/4 of the total length. jBi^es—diameter 1/3 to 2/7

of the leno-th of head, 1'2 to 1/3 of a diameter from end of snout, and also apart. Jaws of about equal length :

the maxilla reaches to slightly behind the posterior edge of the orbit. Edges of preopercle, also of the other

bones of the head and shoulder entire. Teeth—villiform in the jaws, vomer, and palate. Fins—first dorsal spine

very short, the third and fourth the highest, equal to the length of the postorbital portion of the head, and

three-fourths as high as the rayed fin. Pectoral as long as the postorbital portion of the head. Ventral

reaches two-thirds of the way to the anal, the second spine of which last tin is equal to two-fifths of the height

of the body. Caudal rounded or cut rather square. Lateral-line—either ceases under the middle of the soft

dorsal fin, or reappears lower down going direct to the centre of the base of the caudal fin : tubes distinct,

generally with a basal swelling. Colours—body and head spotted and marbled all over with brown. A circular

black spot on the opercle enclosed by a narrow white ring, which is present even in the fry.

Bleeker observes that he formerly considered tliis species as identical with A. punctulatus, Riippell^

A. auritus, C. V. the interrupted lateral line and the distribution of colours being much the same. He now
divides them, as Riippell's fish appears to have a higher body, 4 longitudinal yellow bands over the preopercle, and

only 20 rows of scales.

Having examined specimens taken in the Red Sea and elsewhere, I have not found less than 23 scales

along the lateral-line, and in two specimens from Zanzibar the lateral-line is continuous.

Specimen from Suez, 1* inches long ; height of body Sh in the total length.
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The foregoing measurements lead me to doubt the specific difference between A. auritus from the Red

Sea, and my species from the Andamans which=yl. polystigma, Bleeker.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond.

16. Apogon Ellioti, Plate XVII, fig. 1.

Aporjoningripiimis, Jerdon, M.J. L. and Sc. 1851, p. 128, and Giinther, Catal. i, p. 235, and Fische d.

Sudsee, p. 21, (not Cuv. and Val.)

B. vii, D. 7/i, P. 15, V. 1/5, A. I, C. 16, L. 1. 20, L. tr. 2/0|.

Length of head 3j, of caudal 2/11, height of body 2/7 in the total length. .Byes—diameter 2/7 of lengtli

of head, 1/2 a diameter from end of snout, and 1 apart. Lower jaw very slightly the longer : the maxilla reaches

to below the posterior edge of the orbit.* Vertical limb of preopercle entire, or very finely serrated on its lower

half and outer edge, more distinctly i-ound its angle and on the outer edge of its horizontal limb, there may also

be a few serrations likewise along its inner angle : lower edge of orbit roughened : shoulder entire. Teeth—tine

in jaws, vomer, and palate. Fins—spinous much lower than the soft dorsal, its third, fourth and fifth spines the

hio-hest, and equal to two-fifths of that of the body : the second dorsal three-foui-ths as high as the body, its

upper edge and also that of the anal being rounded. Pectoral as long as the ventral, wliich does not reach the

anal : caudal rounded. Pseudobranchice—present. Free portion of tail rather longer than high at its base.

Lateral-line—at tirst arborescent, but posteriorly with a lateral plate-like prolongation on either side of the base

of each tube. Colours—golden, upper surface of head and jaws, also upper portion of oi^ercle with black spots :

* In examining some immature specimens of this fish in the Britisb Museum, I found th.at .at l^'g inches in length, the

diameter of the eye was 2/5 of the length of tlie head, and the maxilla reached to nc.irly below its centre. At :i inches in length, the

diameter of the eye was l/:5 of the length of the head, and the maxilla reached to below the last third of the orbit.

11

Andamans,
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a greyish band along the side, terminating in the young in an indistinct lateral blotch by the side of the free

portion of the taO. Fii-st dorsal white, with its npper half deep black : second dorsal yellow, having a black

band along its centre, and a black outer edge : anal likewise with a bbick median band : caudal gi'ey, with a white

band margined with black, and an external white edge.

Habitat.—East coast of Africa, seas of India to China and Japan. Madi-as two specimens to 4 inches

in length. Amongst Sir W. Elliot's di-awings is one of this fish named A. nigripiniiis by Jerdon.

17. Apogon maculosus.

Cuv. and Val. iv, p. 40.3 ; Giinther, Catal. i, p. ioG.

B. vii, D. 7/1 V. 1/5, A. f

.

Colours—brown, darkest anteriorly, having forir rows of brown spots along either side, but none on the

head. Fins brown, spotted with black.

Habitat.—This fish is said to have come from the seas of India, from whence M. de Ketlitz, a Russian

naturalist, brought figui'e.s (? specimens), and from whom Cuv. and Val. obtained their information.

It is stated to attain thi-ee inches in length.

18. Apogon macropterus, Plate XVII, fig. -3.

(K. and v. H.) Cuv. and Val. ii, pp. 160; Bleeker, Perc. p. 1G8 ; Giinther, Catal. i, p. 244.

? Apogon Zcyhmicns, Cuv. and Val. iii, p. 492; Giinther, Catal. i, p. 2;32.

Apogon argciiteus, Val. Nouv. Ann. Mus. Hist. Nat. 1832, p. 60.

Apogon fucatiis, Cantoi", Catal. p. 4; Giinther, Catal. i, p. 244.

Apogon maeropteroides, Bleeker, Banka, p. 724; Giinther, Catal. i, p. 24.5; Playfair, Fish. Zanz. p. 20.

Apogon Bleekeri, Giinther, Catal. i, p. 24.5.

Archamia Bleekeri, Gill, Nat. Hist. Soc. Pliil. 1863, p. 81.

Amia maeropteroides, Bleeker, Amb. p. 280.

Apogon notata, Day, Proc. Zool. Soc. 1870, p. 936.

Amia macropterus, Bleeker, Ternate, p. 233, Atl. Ich. Perc. t. Ixviii, f. 2, and Apogonini, p. 72.

B. vii, D. 6/i, P. 13, V. 1/5, A. ^^ (A-tt), C. 17, L. r. 22-26 (Ckc. pyl. 0, Cantor.).

Length of head 2/7, of caudal 1/6, height of body 3| to 3f in the total length. Eyes—diameter 2/5

to 1/3 of length of head, 1/2 of a diameter from end of snout, and also apart. Body rather elongated in

shape and compressed. Lower jaw slightly the longer. The maxilla reaches to below the middle of the

orbit. Angle of the preopercle rounded, the outer edge of vertical and horizontal limbs finely serrated, the

other bones of the head entire. Teeth—villiform in jaws, vomer, and palate. Fins—dorsal sjjines weak, the

third the highest and ecjual in length to the postorbital portion of the head, or behind the middle of the eye.

The pectoral reaches to above the third or fourth anal ray : caudal forked. Colours—whitish, having a pink

tinge, fins pinkish : a round black spot on the side close to the base of the caudal fin.

Habitat.—East coast of Africa, seas of India to the Malay Archipelago. It does not appear to attain more
than 3 or 4 inches in length in India, and is very common at Madras.

19. Apogon Sangiensis, Plate XVII, fig. 4.

Bleeker, Sangi, p. 375 ; Giinther, Catal. i, p. 235, and Fische d. Sudsee, p. 20.

Amia sangiensis, Bleeker, Atl. Ich. Perc. t. xli, f. 4, and Apogonini, p. 56.

B. vii, D. Gllj, P. 13, V. 1/5, A. -j?^, C. 17, L. 1. 24-25, L. tr. 1^7.

Length of head 1/3 to 3J, of caudal 41 to 4i, height of body 1/3 to 3^ in the total length. Eyes—
diameter 1/3 of length of head, 2/3 of a diameter from end of snout, and also apart. Jaws of about equal length.

The maxilla reaches to below the middle of the orbit. Outer edge of both vertical and horizontal limbs of pre-

opercle very finely sei-rated, orbital edge rough, the other bones of the head and shoulder entire. Teeth—vUli-

form. Fins—dorsal spines very weak, the third generally the longest and If in the height of the body. Ventral

almost reaches the anal : caudal notched. Lateral-line—tubes distinct, having a lateral basal enlargement.

Colours—golden tinged with red : a wide broviTi band passes from the snout, through the eye, ending on the

posterior edge of the opercle, or else in a black spot a little below the shoulder : a round black spot on the side

of the free portion of the tail close to the base of the caudal fin : a minute black spot on the back, close behind

the base of the last dorsal ray. Upper half of first dorsal black. The anal fin is said to be sparingly spotted

with blue in specimens from the Malay Archipelago.

Habitat.—Andamans to the Malay Archipelago.

20. Apogon byalosoma, Plate XVII, fig. 5.

Apogon thermalis, Bleeker, Perc. p. 27, (not Cuv. and Val.)

AjJogon hyalosoma, Bleeker, Singapore, p. 63, and Amboina, iv, p. 329 ; Giinther, Catal. i, p. 321 ; Kncr,

Novara Fi.sche, p. 42.

Amia hyalosoma, Bleeker, Atl. Ich. Perc. xxxi, f. 1, and Apogonini, p. 57.

B. vii, D. 6/;, P. 12-14, V. 1/5, A. * C. 17, L. 1. 24-25, L. tr. 21/81.
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Length of head 1/3 to 3j, of caudal 1/5, height of body 1/3 of the total length. Eyes—diameter 2/7 to

3f in length of head, 3/4 of a diameter from end of snout, and 1 apart. Snout rather elevated. Lower jaw slightly

the longer : the maxilla reaches to below the hind edge of the orbit. Both limbs of preopercle serrated along

theu- outer edges, most slightly so on the vertical one : the other bones of the head and shoulder entire. Teeth—

•

fine Ln jaws, vomer, and palate. Fins—dorsal spines of moderate strength, the second and thii'd of about the

same length, and equal to 2| in the height of the body, but not so high as the soft dorsal. Pectoral rather

longer than the ventral, which latter reaches two-thu-ds of the distance to the base of the anal fin : soft anal as

high as the soft dorsal : caudal lobed. Lateral-live—tubes distinct, some having a slightly arborescent base.

Colours—olive, with a darkish blotch on the side at the base of the caudal fin : blackish between the second and
third dorsal spine ; fins gi'ey.

Habitat.—Seas of India and Malay Archipelago, attaining at least sis inches in length.

21. Apogon orbicularis, Plate XVII, fig. 7.

Apogo7i orbicularis, (Kuhl. and v. Hass.) Cuv. and Val. ii, p. 155, and vi, p. 495 ; Quoy and Gaun. Voy.
Astrol. Poiss. p. 648, pi. i, fig. 4; Bleeker, Amb. & Coram, p. 254, and Act. Soc. Ned. i, Amboina, p. 28;
Giinther, Catal. i, p. 233, and Fische d. Sudsee, p. 22, pi. xx, fig. D.

Amia orbicularis, Bleeker, Coram, p. 188, and Nat. Verb. Holl. Maats. Weten. 3de Verz. DeeL II, No. i,

1874, p. 19.

B. vii, D. C/^V, P. 12, V. 1/5, A. ^%, C. 17, L. 1. 24-26, L. tr. 2i/7.

Length of head 2/7, of caudal 1/4, height of body 2/5 of the total length. Eyes—diameter 2 J to 2f in the

length of head, 1/2 to 2/3 of a diameter from the end of snout, and 3/4 of a diameter apart. Lower jaw the

longer : the maxilla reaches to below the middle of the orbit. The outer edges of both limbs of the preopercle

serrated, as is also the shoulder-bone, the other bones of the head entire. Teeth—villiform in the jaws, vomer,

and palate. Fins—second and third dorsal spines slightly higher than the foui-th, two-thirds the height of the

body and in length about equal to the raj's in the second dorsal fin. Pectoral as long as the head excluding the

snout. Ventrals reach the anal fin, the second spine of which last is two-fifths the height of the body, whilst

the rays are similar to those of the soft dorsal. Caudal forked, its three outer rays on either side rather spinate

and projecting. Lateral-line—tubes well-developed. Free poi-tion of the tail slightly longer than high at

its commencement. Colours—olive-brown, a dark zone round the body from in front of the first dorsal fin, and
passing to behind the ventral. Head spotted with black. A cloudy band below the second dorsal fin : free

portion of the tail with some black spots and blotches. First dorsal with some dark spots : ventral nearly black.

Habitat.—Andamans, Malay Archipelago and beyond. The specimen figured (life-size) is from the

Andamans.

22. Apogon Ceramensis, Plate XVII, fig. 6.

Bleeker, Amb. and Ceram. p. 256 ; Giinther, Catal. i, p. 235.

Amia Ceramensis, Bleeker, Atl. Ich. Perc. t. Iviii, f. 1, and Apogonini, p. 45.

B. vii, D. 6/i, P. 14, V. 1/5, A f, C. 17, L. 1. 23-25, L. tr. 2/7.

Length of head 2>\, of caudal 1/5, height of body Sj in the total length. Eyes—3j diameters in length

of head, 3/4 of a diameter from end of snout, and 2/3 of a diameter apart. Dorsal profile rather concave over

the eyes. Upper jaw slightly the longer : the maxilla reaches to below the last third of the orbit. Both limbs

of the preopercle serrated along their outer edges, the other bones of the head and shoulder entire. Teeth—
villiform Fins—third dorsal spine is slightly the highest, and as long as the head behind the middle of the

eye. The ventral does not reach the anal. Caudal notched. Lateral-line—tubes well developed, having lateral

basal enlargements. Colours—greenish-brown with some dark spots on the head : a narrow blackish-brown

band passes from the head to the root of the caudal fin, where it end-s in a round black blotch : in its anterior

half it is margined on either side by a bluish-white streak, which gradually decreases in width : there is a

brownish blotch on the shoulder. The interspinous membrane between the second and third dorsal spines is

black.

Habitat.—Nicobars, fi-om whence Dr. Stoliczka brought the specimen which is figured : it is found in

the Malay Ai-chipelago.*

Genus, 12

—

Chbilodipterus, (Laeep.) Cuv. Sf Val.

Paramia, Bleeker.

Branchiostegals seven: pseudobrancMcB well developed. Opercles spineless : preopercle with a double edge, both

* Apogon quinquevittatus.
Blyth. P. A. S. of Bengal, 1858, p. 272.

T>. 13/10, P. 15, A. f, V. 5, L. 1. 2-t, L. tr. 3/10.

Eyes—diameter 2/5 of the vertical height of the head. Form compressed : mouth small. Fins—pectoral reaching beyond
the second lateral band : the posterior dorsal and anal fins projecting similarly a.s far as the base of the tail fin. Colours—four vertical

black bands, a fifth at the base of tall, and the occipital region also of this colour.

Habitat.—Andamans, about 1 inch in length. Unless some typographical error has occurred, this fish having three anal spines,

&c., cannot be referred to Ajiogon.

K
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ofv)ltk%, or the outer only, may he serrated. Villiform teeth in the jaws, vomer, and palate : ca7i'!nes present generally

in both jaws and lateral canine-like ones. Two dorsal fins separated by an interspace, the first ivith six spines ; the

anal ivith two. Scales ctenoid,* large and deciduous. Lateral-line distinct.

Geographical distribution.—From the Red Sea and East coast of Africa, through tlie seas of India and

the Malay Archipelago to the Pacific. Along the coasts of India they appear to be most abundant ofi" Sind,

and in the Andamans and Nicobars. The specimen of this genus recorded from the Coromandel coast of India,

by Dr. Jerdon, in the 'Madras Journal Literature and Science' (1851, No. 39, p. 129) was, as I have already

observed (p. 57), Apogon multitceniatus.

SYNOPSIS OF SPECIES.

1. Cheihxhpterus Itneatus, D. 6/i, A. |, L. 1. 2(3. Silvery-red with from seven to sixteen narrow black

longitudinal bands, and a dark spot at the base of the caudal fin : first dorsal black between the second and

third spines. Red Sea, East coast of Africa, and Sind.

2. Cheilodtptenis quinquelineatus, D. 6/i-, A. |, L. 1. 25. Similar to the last with five bands. Red Sea,

Nicobars to the Malay Archipelago.

1. Cheilodipterus lineatus, Plate XVIII, fig. 8 and 9 (var. Arahictis).

Perca Uneata, Forsk. Desc. Anim. p. -12, No. 43 ; Riipp. N. W. Fische, p. 89.

Perca Arahica, Linn. Syst. Nat. p. 1312.

Cheilodipterus lineatus, Lacep. iii, p. 543, pi. xxxiv, fig. 1 ; Giinther, Catal. i, p. 248 ; Kllunz. Verh. z. b.

Ges. Wien, 1870, p. 717.

Centropomus macrodon, Lacep. iv, p. 273.

Cheilodipterus octovittatus, Cuv. and Val. ii, p. 163 ; Klunz. Verh. z. b. Ges. Wien, 1870, p. 717.

Cheilodipterus Arabicus, Cuv. and Val. ii, p. 165, pi. 23.

Cheilodipterus heptacona, Bleeker, Perc. p. 29.

Paramia octolineata, Bleeker, Atl. Ich. Perc. t. xxvii, fig. 2, and Apogonini, p. 75.

B. vii, D. 6/1 P. 13, V. 1/5, A. |, C. 17, L. 1. 26-27, L. tr. 3|/7|.

Length of head nearly 1/3, of caudal 4| to 1/5, height of body 1/4 in the total length. Eyes—diameter

from 4J to 1/4 in length of head, 1 to Ij diameters from end of snout, and 3/4 to 1 diameter apart. The
maxilla reaches to below the last third of the orbit. Vertical limb of preopercle very finely serrated in its

outer edge, as is also that of the horizontal limb, where however the serrations are coarser and blunter ; the

other bones of the head entire. Teeth—canines in both jaws, and lateral canine-like ones. Fins—dorsal spines

weak, the second and thii'd of the same height and equal to two-thirds of that of the body. Pectoral reaches to

above the anal spines : ventral two-thirds of the distance to the anal. Caudal forked. Colours—silvery-red,

with horizontal bands along the head and body, the number of which appears to increase with age. In Sind

some specimens had only seven, others as many as sixteen. One black band commencing above the snout

proceeds to the base of the first dorsal fin : a second arising on the snout in common with that of the opposite

side just anterior to the upper one and jiasses along the back above the lateral-line to the upper side of the

caudal fin : the third commences on the side of the snout and passes through the eye, from the hind edge of

which about four bands arise and are continued along the body : there are also generally two more from below

the eye. A black spot exists, at the base of the caudal fin, which is surrounded, by a light edge. Fins red, the

first dorsal black between the second and third spines. In adults intermediate bands appear between those

described as existing in the young.
In the variety (fig. 9) which=(7. Araliens, C.V. it is bright yellow around the caudal blotch. The

specimen came fi-om Gwadar.
Habitat.—Red Sta, East coast of Afi-ica, seas of India, Andamans to the Malay Arcliipelago and

beyond.

2. Cheilodipterus quinquelineatus.

Cuv. and Val. ii, p. 167; Riipp. N. W. Fische, p. 89; Lesson. Zool. Voy. Duperr. ii, p. 237; Bleeker.

Mol. p. 262 ; Klunz. Verh. z. b. Ges. Wien, 1870, p. 716.

Apogon novemstriatiis, Riippoll, N. W. Fische, p. 85, t. 22, f. 1.

Chilodipterus quinqiielineatus, Giinther, Catal. i, p. 248.

Paramia quinquelineata, Bleeker, Bouro, p. 147, Atl. Ich. Perc. t. xlviil, fig. 2, and Apogonini, p. 76.

B. vii, D. 6/!, P. 15, V. 1/5, A. |, C. 17, L. 1. 25, L. tr. 2/7.

Length of head about 2/7, of caudal 1/5, height of body 2/9 of the total length. Eyes—diameter 1/3 of

length of head, 3/4 of a diameter from end of snout, and also apart. Vertical limb of preopercle serrated along

its outer edge. Teef/t— generic. Fins—dorsal spines weak, second and third of the same height, and about

equal to half of that of the body. Caudal forked. Colours—with a reddish tinge having five black bands

* Bleeker has separated those sjiecies in which (although their dentition is similar) the seales are smaller and cycloid, and the

caud.il fin convex instead of emarginate, into a distinct genus, Fseudamia.
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along the side : and a black spot surrounded by a yellow ocellus at the root of the caudal fin. It otherwise

resembles the last species, of which it might be considered a variety.

Fifth group—Grystina.

Body oblong or elevated. Opercles entire or variously serrated. Cleft of mouth more or less oblique.

One or two dorsal fins.

Genus, 13

—

Dules, Guv. mid Val.

Moronophis & Plectroplites, Gill : Paradules, pt. Bleeker.

BrancMostegah six : 2^seudobranc}iice. Eyes of nwderate size. Chin moderately prominent. Preopercle

serrated. Opercle with spines, but destitute of any membranous lobe. Villifonn teeth in the jaws, vomer, and

palatines, no canines. A single dorsal fin with ten spines, having a deep notch between the two last : anal with three

spines. Scales ctenoid and of nwderate size.

Geographical distributio7i.—From the Red Sea and East coast of Africa through the seas of India to the

Malay Archipelao-o and beyond, being found in most intertropical seas, some being said to enter fresh waters.*

Uses.—Owing to their small size, these fishes are of but little economic value.

SYNOPSIS OF SPECIES.

1. Dules marginatus, D. -LA, A. y'^, L. 1. 42. An oblique wide greyish band with an outer white margin

across either caudal lobe : another along the top of the soft dorsal. Seas of India to the Malay Archipelago and

beyond.

2. Bules argenteus, D. -j-^fq, A. to?tt» L. 1. 52. A central black band on caudal fin and two oblique

yellowish-black ones across either lobe : soft dorsal with a gi-ey band along its upper edge, having a white

outer margin. East coast of Africa, seas of India, to the Malay Archipelago and beyond.

1. Dules marginatus, Plate XVIII, fig. 1.

Cuv. and Val. iii, p. 116, pi. 52, and vii, p. 474; D'Urville, Voy. Pole Sud. Poissons, p. 41, pi. iii, f. 3;

Bleeker, Sumatra, i, p. 573; Giinther, Catal. i, p. 268, and Fische d. Sudsee, p. 24.

Dules malo, Cuv. and Val. vii, p. 479 ; D'Urville, 1. c. pi. iii, f. 4; Giinther, Catal. i, p. 270.

Dules mato. Less. Voy. Coq. Zool. ii, p. 223.

Dules leuciscus, Jenyns, Voy. Beagle, Fishes, p. 17.

KuMia ciliata. Gill, Nat. Hist. Soc. Phil. 1861, p. 48.

Moronopsis ciliatus, Bleek. Arch. Neerl. 1872, p. 376, and Atl. Ich. Perc. t. xxxviii, f. 1, and 1. c. t. xlvi, f. 2.

Paradules marginatus, Bleeker, Ceram. p. 257.

B. vi, D. -La, p. 15, V. 1/5, A. ^, C. 17, L. 1. 42, L. tr. 5/8.

Length of head 2/7, of caudal 1/5, height of body 4/13 of the total length. %es—diameter 2/7 of

length of head, 1 diameter fi-om end of snout and also apart. The maxilla reaches to below the middle of the

orbit. Preorbital very finely serrated along its lower margin, most distinctly so in the young.
_

Horizontal limb

of preopercle serrated. Opercle with two spines of which the lower is the longer. Teeth—villiform in jaws,

vomer, and palatines. Fins—dorsal spines moderately strong, the fifth the highest and equal in length to the

postorbital portion of the head, the tenth is longer than the ninth: third anal spine the longest: caudal

moderately forked. Golours—greyish along the back, becoming silvery-white on the sides and abdomen; a

greyish band, having a white tip, across the posterior third of the caudal fin: a similar but darker band,

having a white upper edge, along the top of the soft dorsal : the other fins tinged externally with grey and edged

with white.

Perca ciliata, (K. v. H.) Cuv. & Ya,\.=Percichthjs ciliata, (C. V.) Gunther=this species according to Bleeker.

Habitat.—Seas of India, to the Malay Archipelago and beyond, attaining at least eight inches in length.

2. Dules argenteus, Plate XVIII, fig. 2.

Perca argentea, Bennett, Fish. Ceylon, p. 22, pi. 22.

Dules tainiurus, Cuv. and Val. iii, p. 114; Bleeker, Perc. p. 49: Giinther, Catal. i, p. 267; Kner, Novara

Fische, p. 47.

? Dules Guamensis, Cuv. and Val. vii, p. 474 ; D'Urville, 1. c. p. 42, pi. 3, f. 1 ; Giinther, Catal. i, p. 269.

Dules Bennetti, Bleeker, Bengal, p. 36; Peters, Wiegm. Arch. 1855, p. 238; Giinther, Catal. i, p. 270.

Dules argenteus, Klunzinger, Verh. z. b. Ges. Wien, 1870, p. 730 ; Giinther, Fische d. Sudsee, p, 25,

t. xix, f. C.

Moronopsis tceniurus, (Gill) Bleeker, Arch. Neer. Sc. 1872, p. 374.

Paradules tcsniurus, Bleeker, China, p. 139.

B. vi, D. ^>f<j, P. 15, V. 1/5, A. -nj'yy, C. 17, L. 1. 52, L. tr. 6/12.

Length of head nearly 1/4, of caudal nearly 1/5, height of body 4/15 of the total length. Eyes—
diameter 2/5 of length of head, 1/2 a diameter from end of snout, and 3/4 of a diameter apart. The maxilla

reaches to below the first third of the orbit. Preorbital very finely serrated along its lower edge. Horizontal

* According to Mr. Garrett's observations in the Fische d. Sjidsee, p. 24, these fishes appear sometimes to prefer fresh water

to saline.
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limb of preopercle regularly and evenly serrated. Opercle witli two spines, the lower somewliat tte longer.

Teeth—YinHorm in jaws, vomer, and palate. J/hs—dorsal spines not very strong, the fifth and sixth the highest,

and equal to half the length of the head : second anal spine slightly shorter but stronger than the third
:
caudal

forked. CoZo(t)-s—bluish,°becoming silvery-white on the sides and abdomen, soft dorsal greyish-black along its

upper third and having a white outer margin : caudal milk-white, with two oblique yellowish-black bands and

a narrow central black longitudinal one.

Yomiq in a specimen 1^ inches in length, taken at the Andamans, the colour dilTers from that of

the adult ;—body blue, with a narrow black longitudinal band passing from the upper edge of the orbit along

the back,' nearer to the base of the dorsal fin than the lateral-line, and ending in the lower of the two bands

crossing the upper lobe of the caudal fin : a narrow black band runs along the bases of both dorsal fins, whilst

each have black tips : the anal has a black mark on the front of its highest portion : caudal with one central

band, and two oblique ones across either lobe.

Habitat.—East coast of Africa, seas of India to the Malay Archipelago and beyond : it attains sis inches

or more in length.

Sixth group—Theraponina.

Branchiostegals six. Opercle spinate : preopercle serrated. Cleft of mouth somewhat oblique. Dorsal

fin single, but more or less notched : three anal spines. Air-vessel divided by a constriction into an anterior

and posterior portion.

Genus, 14

—

Theratos,* Ciw.

Pelates, sp. Cuv.f
Branchiostegals six : pseudohranchia;. Eyes of imderate size. Opercle with s^nnes. Preopercle and sometimes

preorhital serrated. Teeth villiform in both jaivs, the oi'ier row being sometimes the larger:- deciduous ones on the

vomer and palatines. Dorsal Jin single, but more or less notched, having from eleven to thiHeen spines ; anal with

three. Scales of moderate or small si:e. Air-vessel divided by a constriction. Pyloric appendages few or in,

moderate numbers.

Geographical distribution.—From the Red Sea and East coast of Africa through the seas of India to the

Malay Archipelago and Australia. These fishes in India are almost strictly marine, but some are occasionally

found in brackish water within tidal influence ; and having entered during very high tides, or in the monsoon

season, their retm-n to salt water may be cut ofi', when they live in the brackish or even fresh water ponds untd

the return of the next spring tide or the succeeding year's monsoon. The T.jarbua is frequently captured in the

Hooghly as high as Calcutta.

Uses.—Not esteemed as food, as they are reputed to feed on carrion, but they are eaten by the poorest

class of natives.

The colour- of these fish is usually silvery, with longitudinal bands, but in some species cross bands are

present in the immature. This may especially be noticed in the T. quadrilineatiis, whilst in the adult^ the only

remnant existing of such is the black blotch on the shoulder, which originally formed a portion of the first

body-band. As might be expected, the serrations and spmes about the head vary with age : but it is worthy of

special notice, that the sub- and inter-opercles may be serrated in some specimens and yet be entire in others,

and this is most apparent in the T. jarbua,. The existence of teeth on the vomer and palate appears to be often

confined to the immature.

SYNOPSIS OF SPECIES.

1. Therapon pvia, D. >V(j'. A. -g?,, L. 1. 90-100. Large teeth at preopercular angle. Four straight,

longitudinal blackish-brown bands along the body : a dark blotch on the spinous dorsal, and two oblique bauds

across either caudal lobe. Seas of India to the Malay Ai-chipelago.

2. Therapon jarbiM,^). V-W . A. -j^-j-, L. 1. 80"-90. Serrations at preopercular angle strong, but pretty

even. Three longitudinal, convex, reddish-brown bands along the body : a dark blotch on the spinous dorsal :

two oblique bands across either caudal lobe. Red Sea, East coast of Africa, seas of India, to the Malay

Archipelago and beyond.

3. ^Therapon quadrilineatm, D. ^
Viy % A- rV- L. 1. 70. Sen-ations at preopercular angle strong, but pretty

even. Four or five horizontal blackish bands along the body : a black blotch on the spinous dorsal, another on

the shoulder : no bands on the caudal. Seas of India to the ]\Ialay Archipelago and China.

4. Therapon theraps, D. (Js';l^^ A. |, L. 1. 50-5.5. Evenly serrated on its preopercular angle. Thi-ee or

four horizontal blackish-brown bands along the body : two across either caudal lobe. East coast of Africa, seas

of India to the Malay Archipehigo and beyond.

1. Therapon puta, Plate XVIII, fig. 3.

Perea Jceelputa, Russell, Fish. Vizag. ii, p. 19, pi. 126.

Therapon pida, Cuv. and Val. iii, p. 131, Reg. Anim. 111. Poissons. pi. xii, fig. 2 ;
Bleeker, Perc. p. 50.

* Sabali-za, Mngh.

t Bleeker divides this genus by adopting the following, with reference to their dentition, an sub-genera :

1. JJatnia; teeth in jaws conical, entire, and in many rows.

2. Pelates; teeth in jaws conical, entire, in 3 rows in the upjier and 2 in the lower jaw.

3. Helotes; teeth iu the jawa in many rows,, and tricuspidate.
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Therapon ghehul, (Ehren.) Cuv. and Val. iii, p. 133 ; Bleeker, Perc. p. 51 ; Giinther, Catal. i, p. 281

;

Kliinz. Verh. z. b. Ges. Wien, 1870, p. 728.
__

Therapon trivitiatus, Giinther, Catal. i, p. 280; Day, Fisli. Malabar, p. 1< ; Kner, Novara iische, p. 4.:);

Bleeker, Therapons, 1872, p. 37.5.

Kove keetchaii, Tam. (Madras) : Keelputa, Tel. : Keetchan, Tarn, and Mai.

B. vi, D.
1 V^ S P. 15, V. 1/5, A. ^?^, C. 17, L. 1. 90-100, L. tr. 13-14/24, Crec. pyl. 7, Vert. 10/13.

Length of head 1/4 to 41, of caudal 1/5, height of body 1/4 in the total length. %es—diameter 3J to 31

in leno-th of head, 1 diameter from end of snout, and 2/3 of a diameter apart. The maxilla reaches to below the

anterior edge of the orbit. Preopercle with five or six strong denticulations on its vertical limb, the second

above the lowest being generally the largest, whilst the two inferior are larger than the superior ones, the

sen-ations are also continued along its horizontal limb. Sub- and inter-opereles entire. Opercle with two

spines, the inferior the longest and strongest, and about equal to the largest of those on the preopercle.

Shoulder-bone serrated (or crenulated), as is also the one in the axilla but more strongly so. Teeth—viUiform in

the jaws with an outer enlarged row, rudimentary ones present on the vomer and palate in the young, but lost as

ao-e advances. J'ujs—dorsal spines rather slender, the foui'th to the sixth about eqwal and the longest, higher

than the rays and equal to about 3/5 of the height of the body, fi-om whence they decrease to the last but one,

the last beiuo- a little higher. Pectoral as long as the head behind the middle of the eye. Second anal spine a

little shorter°than the third, which equals from 1/2 to 4/9 the height of the body : caudal emarginate. Colours—

greyish, with three or four longitudinal straight blackish-brown bands : spinous portion of dorsal in its upper

three quarters blackish between the third or foui-th and seventh or eighth spines. Two oblique bands pass

across the upper caudal lobe, and one, sometimes two, across its lower one. The young are similar to the adult,

except that they look as if light spots were present along the interspace between the first three horizontal bands,

giving the appearance of sinuous oblique dark bands.

Eahitat.—Seas of India to the Malay Ai-chipelago.

2. Therapon jarbua, Plate XVIII, fig. 4.

Scimna jarlua, Forsk. Desc. Anim. p. 50; Gm. Linn. p. 1303; Shaw, Zool. iv, p. 541.

Holocentrus servus, Bloch, t. 238, f. 1.

Holuceiitrus jarbua, Lacep. iv, pp. 348, 355.

Grammistes servus, Bl. Schn. p. 185.

Coius tr'wiUatns, Ham. Buch. Fish. Ganges, pp. 92, 370,

Therapon Timoriensis, Quoy and Gaim. Voy. Uran. Poiss. p. .3'41.

Therapon servus, Cuv. and Val. iii, p. 125, and vii, p. 479 ; Riippell, N". \V. Fische, p. 95 ;
Bleeker, Perc.

p. 50, and Atl. Icli. Perc. t. xxxiv, f. 2 ; Richards. Ann. and Mag. Nat. Hist, ix, p. 125 ;
Giinther, Catal. 1, p. 278,

and Fische d. Sudsee, p. 26 ; Day, Fish. Malabar, p. 18 ; Kner, Novara Fische, p. 45.

PterapoH trii-ittatus, Gray and Hardw. Ind. Zool. (from H. B. Mss.)

Therapon trivittatus. Cantor. Catal. p. 19.

Therapon jarbua, Klunzinger, Verh. z. b. Ges. Wien, 1870, p. 729.

Therajjon (Datnia) jarbua, Bleeker, Therapons, 1872, p. 377.

FaUu keetchan, Tam. : Gahnu, Ooriah : Nga-sabasa-sa, ' Paddy eating fish,' Arrac. :
Boorgooni and Jeerpye,

Beng-Chitt.

B. vi, D. W-tV, P- 13, V. 1/5, A. t^V- ^- 17, L. 1. 80-90, L. tr. 15/30, Vert. 10/15.

Length of head from 3/11 to 1/4, of caudal 1/5, height of body ^ to 3% in the total length. Eyes-

diameter 3I to 1/4 in length of head, 1 diameter from end of snout, and also apart. The maxUla reaches to

below the first third of the orbit. Preorbital moderately serrated in the last two-thirds of its lower edge.

Vertical limb of preopercle with fi-om 12 to 14 serrations, the two at its rounded angle being much the strongest,

alono' the lower limb are about eight weaker ones. Sub- and inter-opercles with fine serrations at their

approximating edges, which may or may not be blunted with age, those from the Malabar coast appear to be

the most strongly serrated. Upper opercular spine small, the lower large and strong, and its length equal to

about two-thirds of the diameter of the orbit. Shoulder-bone, also the one in the axilla, serrated, very strongly

so in the young. Teeth—an outer somewhat enlarged row iu the jaws, fine ones likewise generally present on

the vomer ancf palatines, more especially in the young. J'//(,s—dorsal spines moderately strong, the tliird and

fourth the longest, of about the same height and equal to half that of the body below them : second anal spme

usuaUy the strongest, and sUghtly shorter than the third : caudal forked. Colours—hac'k bluish-grey, becoming

white on the abdomen, with a tinge of gold along the cheeks and snout. Three longitudinal reddish-brown

bands, having a sHght convexity downwards, pass along the body : the upper from ia front of the dorsal spmes

to the eio-hth or ninth : the second from the occiput to the end of the soft dorsal having reached the lateral-line

in its concave course : the third from the back of the head to the lower opercular spine, and continued m a

curved direction to the centre of the caudal fin. Sometimes a fourth band is present along the abdomen.

Ventral and anal with a yellow tinge along their centres. Dorsal interspinous membrane milk-white, with a

black mark in its upper two-thirds between the third and sixth spines : a second commences at the eighth

spine, and is continued along the whole base of the soft dorsal : upper edge of first three dorsal rays tipped

with black : caudal with two oblique bands across each lobe : eye yellowish-red..
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In the younrj there are two strong spines at the preopercular angle.

Dr. Klunzinger, I.e. observes upon having ovAy found 10 spines in the first dorsal fin. Dr. Giinther,
' Fische d. Sudsee,' p. 2G, in answer to this, remarks that during a London fog he has found 11. I may complete

the discussion by stating that in my collection I have specimens representing both numbers.

Col. Tickell, MS. remarks that this fish is termed the Paddy or rice eater in Ai-racan, in consequence of

the yomig lacing so frequently found in the inundated rice or paddy-fields.

Habitat—From the Red Sea and East coast of Africa through the seas and estuaries of India to the

Illalay Archipelago and north coast of Australia. It is a common fish, attaining 12 or 13 inches in length.

Hamilton Buchanan left an excellent figure of this fish illustrative of his Coins trivittatus : it is labelled

Holocentrus kafkaya, and was reproduced by General Hardwicke. The species is not uncommon at Calcutta in

the tidal Hooghl)*, whilst the T. puta, to which Buchanan's description has been refen-ed, does not appear to

ascend so high, although I have taken it, along with other marine fishes, in the Sunderbunds.

3. Therapon quadrilineatus, Plate XVIII, fig. 5.

Holocentrus quadrilineatus, Bloch, t. 238, fig. 2.

Pristipoma sexlineaturn, Quoy and Gaim. Voj-. Frcyc. Poiss. p. 320.

Therapon quadrilineatus, Cuv. and Val. iii, p. 131 ; Richards. Ich. China, p. 239 ; Bleeker, Perc. p. 51

;

Giinther, Catal. i, p. 282 ; Kner, Kovara Fische, p. 46.

Therapon xanthurus, Cuv. and Val. iii, p. 135.

Pelates sexU)ieatH.';, quadrilineatus, et quinqueUnefitus, Cuv. and Val. iii, p. 146, pi. 5.5 ; Less. Voy. Coq. ii,

p. 223; Cuv. Reg. An. lllus. Poiss. pi. xii, fig. 1 ; Griff. An. King. Fish. t. xii, fig. 1.

Helotes polytcenia, Bleeker, Halmah, p. 53 and Atl. Ich. Perc. t. xxvi, f. 1.

Therapon Cuvieri, Bleeker, Timor, p. 211 ; Giinther, Catal. i, p. 282.

Therapon sexlineatus, Steindach. Fischf. Port Jackson, Sitz. Ak. Wiss. liii, p. 429.

Therapon (Pelates) quadrilineatus, Bleeker, Therapons, 1872, p. 389.

B. vi, D. 1
Vo'". P- 15, V. 1/5, A. ^, C. 17, L. 1. 70, L. tr. 13/26, Ckc. pyl. 18.

Length of head 1/4, of caudal 1/6, height of body 1/4 of the total length. Eyes—diameter 1/3 of length

of head, 2/3 of a diameter from end of snout, and also apart. The maxilla reaches to below the front edge of

the orbit. Preorbital slightly serrated on its lower border. Preopercle serrated along both limbs, coarsest at

its rovmded angle, becoming indistinct along its horizontal limb. Sub- and inter-opercles entire. Opercle

with two rather weak spines. Shoulder-bone entire, that in the axiUa serrated. Teeth—villiform in 3 rows in

the upper and two in the lower jaw, and having the external row iu the maxilla enlarged. Fins—dorsal spines

moderately strong, becoming highest about the fifth, which equals half the height of the body below it : second

anal spine strongest, the third the longest : caudal emarginate. Pyloric appendages—very short. Colours—
sUvery, with five horizontal black bands, the first to the anterior portion of the soft dorsal : the second to the

end of its base : the third to the upper third of the base of the caudal : the foui-th to its lower third : the fifth

(sometimes absent) to the end of the base of the anal. A large black blotch on the shoulder. Dorsal fin with

a black blotch between its third and seventh spines, a black mark along the middle of the soft dorsal, and a

black tip. Pectoral canary colour, as is also the ventral and anal, the last of which is darkest externally, and

has a dark basal band : caudal yellowish with a dark edge but no bands.

The young have six light vertical cross bands, four times as wide as the ground colour, passing from the

back to the" fourth horizontal band ; they are distinct in the specimens up to 3| inches in length. The black

shoulder blotch in the adult is the upper portion of the first body band.

Habitat.—Seas of India to the Malay Archipelago and China ; attaining at least 6 inches in length.

4. Therapon theraps, Plate XVIII, fig. 6.

Therapon theraps, Cuv. and Val. iii, p. 129, pi. 53; Bleeker, Perc. p. 50, and Atl. Ich. Perc. t. xliii, fig. 1 ;

Richards. Ann. Nat. Hist. 1842, p. 126; Riipp. N. W. Fische, p. 95; Giinther, Catal. i, p. 274, and Fische d.

Sudsee, p. 26 ; Day, Fish. Malabar, p. 19 ; Kner, Novara Fische, p. 44 ; Klunz. Verh. z. b. Ges. Wien, 1870,

p. 728.

Therapon ohscurvs, Cuv. and Val. iii, p. 135; Cantor, Catal. p. 20; Giinther, Catal. i, p. 275.

Therapon squalidus, Cuv. and Val. iii, p. 136 (Ca?c. pyl. 13?) ; Giinther, Catal. i, p. 275.

Therapon transversus, Cuv. and Val. iii, p. 136 (Cfec. pyl. 11 ?)

Therapon cinereus, Cuv. and Val. iii, p. 138 (Cebc. pyl. 10 ?) ; Giinther, Catal. i, p. 276.

? Datnia virgata, Cuv. and Val. vii, p. 480.

f Therapon rulricatus, Richards. Ann. Nat. Hist. 1842, p. 127.

f Therapon virgatns, Giinther, Catal. i, p. 276.

Therapon (Datnia) theraps, Bleeker, Therapons, 1872, p. 379.

Kutta keetchan, Tam.

B. vi, D. ',V;' U, P. 15, V. 1/5, A. I, C. 17, L. 1. 50-55, L. r. |^:Af, L- tr. 11/16, Vert. 10/15, Ciec. pyl.

(7 Kner.)

Length of head 1/4, of caudal 2/11 to 1/5, height of body 2/7 of the total length. Eyes—diameter 3|-

to 3\ in length of head, 1 diameter from end of snout, and also apart. The maxilla reaches to below the first
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third of the orbit. Preorbital very finely serrated on its lower edge in the adult but more distinctly in the

young. Preopercle nearly evenly serrated, most coarsely at its angle: sub- and inter-opercles entire, in

some of the young they are rough or even serrated at their approximating edges. Lower opercular spine the

longer, about 2/3 as long as the orbit, but not equalling the length of T.jarhiia. Teeth—\il\iiorm in the jaws,

with an outer somewhat enlarged row : deciduous ones present in the young on the vomer and said also to

exist on the palate. Shoulder-bone serrated, and two or three strong spines on the bone at the axilla. Fins—
dorsal spines modei-ately strong, the fourth slightly the longest and equal to half the height of the body below

it, their length decreases to the last but one, which is only two-thirds or three-fourths as high as the last

:

second anal spine the strongest, but rather shorter than the third : caudal emarginate. Scales—above the

lateral-line a Kttle smaller than those below it. Colours—silvery, with four horizontal blackish-brown lines,

the first from the second to the last dorsal spine leaving a narrow yellow intervening space between them : the

second from the nape to the last few dorsal rays, and ending by being continued on to the fin as well as joining

the line below it : the third (which is often the last) from the snout to upper part of the tail : the lowest (often

absent) from the base of the pectoral to the lower caudal lobe. Dorsal fin with a black blotch between its

third and its seventh spines, and a dark band along the upper portion of the rays. An horizontal black band

alono- the first half of the anal fin. Caudal with two obliijue bands across its lower lobe, and two also across

its upper, the superior of which is interrupted in the adnlt, the lobe has likewise a black tip.

In the yoHiiq the colours are much darker, and due to innumerable fine brown spots they appear as if

they were dark witli two light bands only half the width of the darker ones. The anal fin has two large black

spots, one on the interspinous membrane" and continued on to the first three rays : the second is confined to the

last three rays. A large black shoulder spot is sometimes visible. There are teeth on the vomer.

Variety.—In a small specimen from Madras, 2^ inches long, there are D. V"' ^^^ tw S^'st spines

apparently being absent, it is otherwise identical with the young of this species.

Therapon cinereus (Cuv. and Val.) Giinther in the British Museum is this species, in which the bands,

though very faint, may still be traced : as the condition of the specimen is good, either it must have been

somewhat of an albino variety, or else it has been kept in such a light that etiolation has resulted.

Ealita.t.—'Ea.st coast of Africa, seas of India, through the Malay Archipelago to China, attaining at least

six inches in length.

Genus, 15

—

Datxia, Cwv. and Val.

Mesojmstis, sp. Bleeker.

BrancMostegals six : 2)seudohranclnre. Body elevated, with a somewhat rectangular or concave profile : snout

pointed and somewhat produced. Eyes of moderate size. Opercle ivith spines: preopercle serrated. Teeth villiform

in hoth jaws: palate edentulous. Dorsal fin single, hut slightly notched, sjnnes strong (12-13) and occupying a

considerable amount of the length of the fin: anal ivith three spines. Scales of moderate size.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Vatnia argentea, D. \%, A. f , L. 1. 5G. Second anal spine strong. Seas of India to the Malay

Archipelago.

Datnia argentea, Plate XVIII, fig. 7.

Vatnia argentea. Cuv. and Val. iii, p. 139, pi. 54; Bleeker, Perc. p. 52.

Mesopristis inacracanthus, Bleeker, Batavia, p. 623.

Datnia cancelloides, Bleeker, Sumatra, p. 247 (young').

Therapon argenteus, Giinther, Catal. i. p. 283.

Therapon (Datnia) argenteus, Bleeker, Therapons, 1872, p. 382 (not Kner.)

B. vi, D. \%, P. 14, V. 1/5, A. I, C. 17, L. 1. 56, L. tr. 30-35, Crec. pyl. 11.

Length of head 1/4, of caudal 1/5, height of body 1/3 to 3J in the total length. iJi/^s—diameter 1/4 of

length of head, \\ diameters from end of snout, and 4/5 of a diameter apart. The maxilla does not quite

extend to beneath the anterior edge of the orbit. Snout pointed. Preorbital serrated along the last half of

its lower edge. Preopercle serrated along its vertical margin. Teeth—villiform in jaws, none on the palate.

Fins—fom-th and fifth dorsal spines the longest and rather more than half the height of the body : second anal

spine very strong, longer than the third, and exceeding the length of the longest in the dorsal fin : caudal

notched. CoZoMre^silvery, darkest along the back : a nan-ow black outer edge to the dorsal fin : a band along

the middle of f^ie anal, which also has a dark margin.

The young appear to have longitudinal bands.

As Cuvier observes, this fish has a more elevated body than in the tj'pical Therapons, a somewhat concave

profile, and pointed snout, the dorsal spines being stronger and their bases occupying a comparatively greater

extent of the back than the rays, and there being a very slight notch between the last two. In fact it is his

first species of Datnia, a genus which some Ichthyologists consider ought not to be retained.

Hahitat.—Cape seas, geas of India to the Malay Archipelago and beyond. I never obtained it in India,

saw it in a local collection there, or observed any figure of it amongst drawings of Indian fishes, but as it is

found in the Malay Archipelago, stray ones may very possibly be occasionally captured on the coast of India.
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Genus, 16

—

Helotes, Cm.

Branc7doi>tegals six. Eyes of moderate size. Cleft of mouth rather smaZZ, jaws nearli/ equal in front.

Preojierde serrated ; operele ivith weak spines. The outer row of teeth in the jaws having a small lohe on each side :

palate edentidoiis. Dorsal fin single, not deeply notched, having twelve spines ; anal with three. Scales small, ctenoid.

Air-vessel divided by a constriction into an anterior and posterior portion. Pyloric ajipendages in moderate numbers.
Geographical distribution.—Ceylon* ? to the Malay Archipelago and beyond.

Sixth group—PristipomatidsB.

Branchiostegals from five to seven. Preopercle serrated or entire. Mouth moderately protractile.

Teeth in the jaws. Three anal spines. Air-vessel destitute of any constriction.

Genus, 17

—

Peistipoma, Cuv.

Genyfremus, Genyatremus, Anisotremus and Pristocantharus, Gill : Htrmulopsis, Steind.

Branchiostegals seven : pseudobranehicB. Body oblong, compressed. Eyes of moderate size. Cleft of raouth
horizontal : gape not very wide : premaxillaries moderately protusible : jaws of nearly equal length : a central

longitudinal and deep groove below the symphysis of the loieer jaw, and two small open pores under the chin : n»
barbels. Preopercle serrated : operele with indistinct points. Teeth in the jaws villiform without canines : palate
edentulous. Dorsal with from eleven to fourteen spines, and sometimes having a deep notch between the last two

:

anal with three spines. Vertical fins scaleless or only so along their bases. Scales ctenoid and of moderate or small
size, piresent on the head, including the preorbital and lower jaw. Air-vessel simpile, destitute of any constriction.

Pyloric appendages few.
Geographical distribution.—All tropical seas and likewise found in the Mediterranean : the young of the

Indian species are often taken in backwaters.

Uses.—Fair as food but not much esteemed : the air-vessel in some places collected as isinglass. Many
breed about April or May.

SYNOPSIS OF SPECIES.

1. Pristipoma stridens, D. Ts-^rE^ -A-- !> L- i"- VcJW- Purp'^*^^ ^"^ ^he hack, becoming white on the
abdomen. Three golden bauds along the body and a dark mark on the upper third of the operele. Red Sea,
along the Meckran coast to Sind.

2. Pristipoma olivaceum, D. if, A. -^, L. r. |-f . Olive-grey, the head glossed with purple : a black
mark on the operele. Beloochistan and Sind.

3. Pristipoma furcatum, D. ^Vs'^ -A-- tV' ^- ^- 55-60. Silvery, with six sinuous blackish-brown bands,
three of which are above the lateral-line : a dark mark on the operele : spinous dorsal with three rows of brown
spots and a dark edge : upper half of dorsal dark, and a band along the anal. Seas of India to the Malay
Archijjelago.

4. Pristipoma hasta, D. tsJj-j, A. y'!^, L. 1. 4-5-60. Four or five lines of dark grey along the sides,

sometimes coalescing and forming bands : two or three rows of spots along the dorsal fin. Red Sea, East coast

of Africa, seas of India to the Malay Archipelago and beyond.
5. Pristipoma Commersonii, D. -fi, A. f, L. 1. 60. Sinuous rows of black dots over upper two-thirds of

body, and several rows along the dorsal fin. Madras.
6. Pristipoma macv.latum, D. ittS-tT' ^- f •> ^- 1- 52-56. Greyish, becoming white beneath : a black

band over the nape, and six black blotches along the side, three above and three below the lateral-line, not
forming bands but placed like squares on a chess board. Red Sea, East coast of Africa, through the seas of
India to the Malay Archipelago and beyond.

7. Pristipoma Dassumieri, D. -LJ, A. f , L. L 50-54. Greyish, becoming lighter below : two golden
lateral bands : fins with dark edges. Seas of India.

8. Pristipoma guoraka, D. yll-ff, A. y?-g-, L. 1. 4:5-47. Silvery, an olive spot on the operele. Seas of

India to the Malay Archipelago.

9. Pristipoma operculare, D. W, A. f , L. 1. 57. Silvery, with a black blotch at the posterior-superior

angle of the operele : upper half of the body with numerous black spots, sometimes forming undulating bands ;

a dark spot at the base of each dorsal spine and ray. East coast of Africa to Sind.

1. Pristipoma stridens, Plate XVIII, fig. 8.

Scicena stridens, Forsk. p. 50.

Perca, stridens, Bl. Schn. p. 87.

Pristipoma simmena, Cuv. and Val. v, p. 260.

Pristipoma stridens, Riippell, N. W. Fisehe, p. 122, t. 31, f. 1; Giinther, Catal. i, p. 300; Klunzinger,
Fische Roth. Meeres, Verb. z. b. Ges. Wien, p. 732.

* In the list of the Acanlhopterrpian fishes of Ceylon, prepared by Dr. Giinther (Sir E. Tennent's Nat. Hist, of Ceylon, 1861,

p. 360), is Helotes polytwnia Bleeker, as tliat species = Thcrapon quadrilineatus, I conclude that Dr. Giinthcr's species, which 1 have
not seen, may be identical.
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B. vii, D. -}-H. P- 17, V. 1/5, A. !•, C. 17, L. r. Vs-W, L- t^- 8-9/18, Caoc. pyl. 5-6.

Length of liead 1/4, of caudal 1/6, height of body 1/4 of the total length, i/f/es—diameter 2/7 to 1/4

of length of head, 1 to 1^ diameters from end of snout, and 1 apart. Upper profile of head somewhat

rounded : jaws of about equal length. The maxilla reaches to below the front edge or first third of the orbit.

Vertical margin of preopercle oblique, angle rounded, serrated in its whole extent, its two or three lowest

serrations the strongest : horizontal limb entire, as are also the sub- and inter-opercles. Shoulder-bone serrated,

yeei/i—villiform in jaws, the outer row being slightly the largest. Kits—dorsal interspinous membrane

moderately notched, the spines slender, the fifth the highest and half as long as the head. Pectoral as long as

the head without the snout. Second anal spine stronger than, but not quite so long as the third, which equals

4/11 of the height of the body : caudal forked in its last third. Golours—they much resemble those of a Therapon,

purpKsh on the back becoming dirty white on the abdomen, a golden band from the occiput to the end of the

base of the soft dorsal : a second from the shoulder passes along the lateral-line to be lost on the summit of the

free portion of the tail : a third from the eye to the middle of the caudal fin : a dark mark at the upper third

of the opercle : dorsal interspinous membrane covered with fine black spots, outer edge and also that of the

caudal and anal stained grey : many fine dots over the head and body.

Variety.—At Aden I procured a variety of this species, which was nearly black, from the numerous dark

spots all over it. ...
Habitat.—Red Sea, along the Meckran coast, and very common at Kurrachee in Smd : attaimng at least

6 inches in length.

2. Pristipoma olivaceum, Plate XIX, fig. 1.

B. vii, D. il, P. 17, V. 1/5, A. -A-, C. 17, L. 1. 55, L. r. ff, L. tr. 9/15, Caac. pyl. 6.

Length of head 4/15 to 1/4, of caudal 2/11 to 1/6, height of body 3/10 to 1/3 of the total length. Ej/es—

diameter 2/7 to 1/4 of length of head, 1 diameter from end of snout, and 1^ apart. Dorsal profile more convex

than that of the abdomen : body compressed. The maxilla reaches to below the posterior nostrU or even

front edge of the eye. Vertical limb of preopercle emarginate, its angle rounded, and the whole strongly

serrated : a deep groove below and behind the symphysis of the lower jaw and two open pores. Teeth—\i\Wovm.

in both jaws: the outer row rather the largest, i^f'jjs— dorsal spines, the fourth the highest and equal to half

the length of the head, the interspinous membrane notched. Pectoral pointed and nearly as long as the head :

second anal spine the strongest, and nearly as long as the third which equals the eighth of the dorsal fin.

Caudal emarginate. Scales—in oblique rows above and horizontal ones below_ the lateral-line. Ca;cal

Ofpendages—six which are rather long and enlarged at their extremities. Colours —olive-grey, the head glossed

with pm-ple, a large black blotch bordered in front with yellow at the upper angle of the opercle : pectoral

yellow, as is also the ventral m its front half, wliilst its posterior portion is black with a white edge : the other

fins stained with blackish and having fine deep browTi dots. Eyes golden.

Hahitat.—Co&sts of Beloochistan and Sind, attaining at least a foot in length (the specimen figured is a

little over S inches long). It appears to be common during the cold months.

3. Pristipoma furcatum, Plate XIX, fig. 2.

Grammistes furcatus, Bl. Schn. p. 187, t. 43.

Perca paikeeli, Russell, Fish. Vizag. ii, p. 16, pi. 121.

Pristipo7na paikeeli, Cuv. and Val. v, p. 259 ; Cantor, Catal. p. 74 ; Bleeker, Verb. Bat. Gen. xxiii, Sciasn.

p. 20 ; Giinther, Catal. i, p. 292.

Pristipioma furaatum, Bleeker, Revis. Pristipoma, 1873, p. 304, (not Agass).

Paikeeli, Tel. : Kvllu-horake, Tam.

B. vii, D. 'Vf', P- 1'', V. 1/5, A. ^?^, C. 17, L. 1. 65-60, L. tr. 7/18.

Length of head from 1/4 to 4/17, of caudal 1/6, height of body 1/3 of the total length, ^i/es—diameter

from 3J to 4| in length of head, from 1 to IJ diameters from end of snout and also apart. A deep groove under the

symphysis of the lower jaw and two open pores. The maxilla reaches to below the anterior nostril. Preopercle

serrated, most strongly so at its somewhat produced angle. Teeth—in vQliform rows, with an outer enlarged one

in the upper jaw, and a slightly enlarged one in the lower jaw. Fins—ihvcA. or fourth dorsal spine the highest

and equal in length to the head behind the middle of the eye, or 2| in the height of the body, every alternate

one being broader. Pectoral a little longer than the head : ventral does not reach the anal. Second anal_ spine

much the strongest and also the longest, being higher than the fourth of the dorsal fin and about 1/2 as high as

the body : caudal notched. C'o/oMrs—silvery with six horizontal brownish-black bands, darkest externally, three

of which are above the lateral-line : spinous portion of the dorsal fin with three rows of brown spots and a dark

edge : upper half of soft dorsal dark : a dark band along the anal.

Bloch Schneider's specimen, a little over 7 inches in length, is still preserved in the Berlin Museum,

leaving no doubt as to its identity with the paikeeli of Russell.

Habitat.—Seas of India to the Malay Archipelago. The specimen figured is 6 inches long and from Madras,

there is a stutt'ed one fi-om the same locality in the India Museum, 11 inches in length.

4. Pristipoma hasta, Plate XIX, fig. 3, and 4 (young f ).

Lutjanus hasta, BI. t. 246, f. 1.
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Coins rjudgutia, Ham. Bucli. p. 04, 370.

Fristifoma haukaii, Cuv. and Val. v, p. 2-i4 ; Riippell, N. W. Fisclie, p. 123.

Pristipmim Commersonii, Cantor, Catal. p. 72.

Pristipoma hasta, Cuv. and Val. v, p. 247 ; Giinther, Catal. i, p. 289 ; Day, Fislies of ilalabar, p. 20
;

Khmzin. Verb. z. b. Ges. Wien. 1870, p. 733; Bleeker, Kevis. Pristip. 1873, p. 308.

Pristi/poma chrysohallon, (K. and v. H.) Cuv. and Val. v, p. 248.

Mesuprion gut(jidia, (Cuv. and Val.) Blyth, Proc. A. S. of Bengal, 1860, p. 111.

Pohtus niildus, Blytli, Proc. A. S. of Beng. 18.58, p. 283, & 1800, p. 111.

Coroua and Coralce, Tam. : Cuumpoo, Bel.

B. vii, D. T-i.\j, P. 17, V. 1/5, A. y=^, G. 17, L. 1. 45-50, L. tr. 7/10, Ctec. pyl. 6-7.

Length of head 1/3 to 2/7, of caudal 1/5 to 1/6, height of body 1/3 to 3/10 of the total length. Hges—
diameter from 1/3 to 1/5 of length of head, from 2/3 to IJ diameters from end of snout and also apart. The
maxilla reaches to beneath the anterior edge or even first third of the orbit. Preopercle emarginate posteriorly,

its angle rounded and produced, sen-ated in its whole extent, very coarsely so at its angle, and most distinctly

so in the immature. Opercle with two rounded points. Shoulcler bone serrated. Teeth—villiform, outer row
somewhat the largest. Fins—dorsal spines strong, the third or fourth the longest and equal to 1/2 the height
of the body, from it they decrease to the 11th which equals 2/3 the height of the second, whilst the 12th is

almost 1/3 longer. Pectoral nearly as long as the head : ventral reaches 2/3 of the way to the anal. Second anal

spine longest and strongest, equalling 1/2 of the height of the body and longitudinally fluted, the 3rd tliimierand

1/4 shorter. Caudal emarginate. Colours—four or five interrupted Lines of grey along the sides, three or four

being above the lateral-line : sometimes they coalesce and form bands. Two or three rows of spots along the

dorsal fin, and in the adult a single row of dull blotches at the base of the fin.

Habitat.—Red Sea, East coast of Africa, seas of India, Malay Archipelago to North Australia, attaining

1 \ feet or more in length.

The specimen from which fig. 3 is taken is 7 inches long, whilst fig. 4 of one of the young is twice the

natural size, it shows how with age the length of the last dorsal spines comj^aratively decrease to the size of the

fish.

5. Pristipoma argenteum, Plate VIII, fig. 3.*

Scicena argentea, ror.sk. p. 51.

/" AiitMas lineatus, Bl. t. 320, f. 1.

7 Lahrim Commersonii, Lacep. iii, pp. 431, 477, t. xxiii, fig. 1 : Shaw, Zool. iv, p. 493. ,

I'Lutjanus mdcrostoma, Lacep. iv, pp. 181, 210, and iii, t. xxxiv, f. 2.

? Pristipoma Commersonii, Cuv. and Val. v, p. 252.

Pomadasis arg&titeus, Lacep. iv, p. 516.

Pristipoma argenteum, Cuv. and Val. v, p. 249; Giinther, Catal. i, p. 291.

B. vii, D. if, P. 15, V. 1/5, A. A C. 17, L. 1. 50, L. tr. 5/13.

Length of head 2/7, of caudal 2/13, height of body 3/10 of the total length. £'(/e.?—diameter 3^ in tlie

length of head, 1 diameter from end of snont, and 2/3 of a diameter apart. The maxilla reaches to below the

front edge of the eye. Preopercle serrated along its Tertical limb and angle. Shoulder bone serrated, the one in

the axilla entii'e. A deep gi-oove under the symphysis of the lower jaw, and two small open pores anterior to it.

Teeth—villiform, with the external row enlarged, most distinctly so in the upper jaw. Fins—dorsal spines

of moderate strength, each alternate one thicker on one side, first short, second nearly twice its height but only

half of the third wliich equals 3/7 of the height of the body, the fourth is nearly as high and the rest gradually

decrease to the eleventh which equals the height of the second, the twelfth is a very little longer but

more than 1/2 the height of the rays. Pectoral as long as the head : ventral almost reaches the anal. First

anal spine short, the second moderately strong, having a raised keel along its anterior surface, and being nearly

1/2 as high as the body : third spine much weaker, and a little more than 1/3 shorter. Lateral-line—tubes

expand posteriorly into a wedge-shape. Free portion of tail about as long as high. Colours—silvery, covered

with black spots in the upper two-thirds of the body foi-ming sinuous lines : a dark spot on the opercle. A row
of basal spots along the dorsal fin, two more above it in the spinous portion, and a dark line along the soft tin.

This species has a less deeply cleft dorsal fin than is seen in P. hasta (except in the very young) ; irre-

spective of which it also diflers from it or P. nageb, in its more obtuse snout, &c.

Habitat.—Red Sea and seas of India.

6. Pristipoma maculatum, Plate XIX, fig. 5.

Anthias maeulatus, Bloch, t. 326, f. 2 ; Bl. Sclm. p. 300.

I/iitjanus maeulatus, Lacep. iv, p. 233.

Perca caripe, Russell, Fishes Vizag, ii, p. 18, pi. 124.

Pristipoma caripu, Cuv. and Val. v, p. 201 ; Riipp. N. W. Fische, p. 124; Cantor, Catal. p. 75; Bleeker,

Scisen. p. 21.

Pristipoma maculatum, Gunther, Catal. i, p. 293 ; Day, Fishes of Malabar, p. 21 ; Kner, Novara Fische,

p. 52; Klunzinger, Verb. z. b. Ges. Wien, 1870, p. 735; Bleeker, Rev. Pristip. 1873, p. 306.

* Marked rrisUx>oina Commersonii, on the plate.
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Carijie, Tel. : JErruttu'in corah, Mai. : Curridche, Tarn.

B. vii, D. ^-^, P. 17, V. 1/5, A. f, C. 17, L. 1. 52-56, L. tr. 8/12, Coec. pyl. 6.

Length of head 2/7, of caudal 1/6, height of body 1/3 to nearly 4/1.3 of the total length. Ez/es—diameter

2/7 to 1/4 of length of head, Ij diameters from end of snout, and also apart. Maxilla extends to nearly or quite

below the anterior edge of the orbit. Vertical limb of preoperole slightly emarginate and finely serrated,

angle rounded and having two or three very small serrations ; inferior limb crenulated or entire. Shoulder-

bone entire. Teeth—villiform in the jaws, the outer row slightly the largest. Fins—fourth dorsal spine the

highest, equalling the length of the postorbital portion of the head. Pectoral as long as the head : ventral

does not reach the anal. Second anal spine a little longer and much stronger than the third, it equals 1/3 the

height of the body : caudal emarginate. Scales—in oblique rows above the lateral-line and horizontal ones

below it. Colours—grej-ish, becoming white beneath, and having a purplish tinge about the head : a blackish

band over the snout : a second from the occiput touches the posterior edge of the orbit, and descends over the

opercles. A vertical black band, about eight scales wide, passes over the nape and terminates about three

scales below the lateral-Une : posterior to this are six black blotches, three or foui- above, and two or three

below the lateral-line, not forming bands, but placed like squares on a chess board. Spinous dorsal with a

large black mark between its fourth and seventh or even eighth spines : soft dorsal with a dark band along its

centre, and both dorsals with their edges stained black, as is also the caudal.

In younr/ specimens, as 2J„ inches in length, the preopercle is strongly serrated along its vertical border :

at 3| the serrations are still strong : at 4| there is but slight difference, whilst at Q\ they are even less apparent.

Abnormal developnent.—In one specimen an extra spine is developed on one side of the second spine of

the dorsal fin.

Hahltat.—From the Red Sea and East coast of Africa, through the seas of India to the Malay Archipelago

and New Guinea : it attains at least 16 inches in length : the specimen figured is 9 inches long.

7. Pristipoma Dussumieri, Plate XIX, fig. 6.

Cuv. and Val. v, p. 259; Gunther, Catal. i, p. 291.

Pristipoma Neilli,* Daj', Proc. Zool. Soc. 1867, p. 936.

Cut-tah-lee, Tam.

B. vii, D. if, P. 15, V. 1/5, A. a, €. 19, L. 1. 50, L. r. ff, L. tr. 6|/15.

Length of head 1/4, of caudal 1/5, height of body rather more than 1/3 of the total length. Eyes—
diameter 1/3 of length of head, nearly 1 diameter from end of snout, and 3/4 of a diameter apart. Jaws of

about equal length anteriorly. The maxilla extends to nearly beneath the front edge of the orbit. Preopercle

having its vertical limb sUghtly emarginate, its rounded angle being a little produced, and the whole serrated

but most coarsely so at the angle, its horizontal limb with a few serrations along its posterior portion. Teeth—
villiform in the jaws. Fins—dorsal spines strong, every alternate one being broader, intcrspinous membrane
slightly notched, the fourth spine the longest and equal to two-fifths of the height of the body : pectoral as long-

as the head : ventral does not reach the anal, its first ray with a filamentous prolongation : second anal spine

strong, one-fom-th longer than the third, and equal to two-thirds the length of the head : caudal emarginate,

being deeply luuated. Colours—grej-ish, becoming white on the abdomen : a brilliant golden band passes from

the eye to the base of the caudal fin, a second above it runs along a few rows of scales. Fins silvery dashed

with gold, a dark band along the base of the dorsal and its spinous portion with a black margin : upper portions

of soft dorsal and the last half of spinous dorsal dark grey. Stuffed specimens lose their golden bands and

appear uniform.

Habitat.—Seas of India, more common on the East than on the West coast, but nowhere numerous.

Jerdon only obtained it on the Malabar coast (Madr. Journ. Lit. and Science, 1851, p. 132.)

8. Pristipoma guoraka, Plate XX, fig. 1.

.'' Perca grunniens, Forst. p. 294.

.'' Anthias gru'imiens, Bl. Schn. p. 308.

Perca guoraka, Russell, Fish. Vizag. ii, p. 24, pi. 132.

Pristipoma guoraka, Cuv. and Val. v, p. 256; Cantor, Catal. p. 73; Bleeker, Sciasn. p. 23, and Revis.

Prist. 1873, p. 315, and Atl. Ich. Perc. t. xlv, fig. 1 ; Day, Fishes Malabar, p. 22 ; Kner, Novara Fische, p. 53.

Pristipoma argyreum, Cuv. and Val. ix, p. 485 ; Bleeker, Sciajn. p. 22, and Atl. Ich. Perc. t. xlii, fig. 4,

and Revis. Prist. 1873, p. 313 ; Giinther, Catal. i, p. 292 ; Day, Proc. Zool. Soc. 1870, p. 683.

B. vii, D. f|:i|, P. 16, V. 1/5, A. ^'g-, L. 1. 45-47, L. tr. 6/12, Crac. pyl. 5 (Kner).

Length of head 2/7, of caudal 1/6, height of body a little above 1/3 of the total length. Syes—diameter
3^ to 3| in length of head, 1 to IJ- diameters from end of snout and also apart. A considerable rise from the

snout to the base of the first dorsal. The maxilla hardly reaches to below the front edge of the orbit. Vertical

limb of preopercle coarsely serrated, as is also its produced and rounded angle, where the serrations are wide

apart, along the horizontal Umb they are much blanter. Shoulder-bone serrated. Teeth—viWiiovm, with the

* In the Zoological Record for 1867, p. 1.59, Dr. Gunther observes: " Pristiiyoma jmorata (Cuv. and Val.) is described as

Pristixioma Xeilli (sp. n.) by Day." The type specimen is therefore figured, it is 6-j^ inches in length.

L 2
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outer row in the upper jaw somewliat enlarged. fiHS—dorsal spines ratlier strong, the third and fourth the

longest, and equal to half the height of the body below, but rather less in the young, interspinous membrane

rather deeply notched, the last dorsal spine rather longer than the one preceding it. Pectoral equals the

length of the head : second anal spine the longest,* and in the adult a fourth longer than the fifth of the

dorsal, it is striated in grooves along its front edge : caudal cut squiire or slightly emarginate. Colours—

sOvery, darkest along the back, and in the young with an indistinct darkish band along the muldle of the body :

a dark' spot, having "steel blue reflections, exists on the opercle : snout dark: a dark streak along the dorsal

fin most distinct ui the immature. In a specimen 3| inches long the snout is dark, and there is a large

black blotch covering 2/3 of the opercle.

Bleeker considers that P. arfjyrenm is distinct from P. guoral-a, the former bemg distiagmshed by a

more obtuse and more convex profile, by the eyes being considerably larger, and by the second anal spine

being weaker and shorter.

In examining a series of specimens of these fishes, it appears to me that one can hardly separate one

species from the other, the difierence being probably due to age and perhaps sex. In the young the eye is 1/3

the length of the head and only 1/2 a diameter from the end of the snout, and the second anal spine generally

only equals the length of the postorbital portion of the head.

Habifat.Seas of India to the Malay Archipelago, said to have been captured in fresh water. Russell

observed that his fish was 2 feet in length, if it was this species, his specimen must have been a most

extraordinarily large one.

9. Pristipoma operculare, Plate XX, fig. 2.

Playfair, Pish. Zanz. p. 24, pi. iv, f. 1.
' '

B. vii, D. H, P- 19, V. 1/5, A. I, C. 17, L. 1. 57, L. r. M- L- tr. 9/19, Ckc. pyl. 5.

Length of head 2/7, of caudal 2/11 to 1/6, height of body 2/7 of the total length. Eyes—di&meter 1/5

to 2/11 of length of head, If diameters from end of snout, and 1§ apart. Snout pointed and somewhat

compressed : jaws of equal length. The maxiUa reaches to below the posterior nostril. Preopercle emarginate,

finely serrated, most coarsely so at its rounded angle. Teeth—in jaws villiform, the outer row being scarcely

enlarged. Piits—dorsal spines strong, the fourth the highest, equal to the length of the postorbital portion

of the head and higher than the rays. Pectoral as long as the head reaching to above the anal fin : the

ventral does not reach to the anal : second anal spine the strongest and longest equal to the third of the

dorsal : caudal emarginate. Ccecal appeiularies-xeTj long. Colours—silvery, with a black blotch at the posterior-

superior corner of the opercle : upper half' of body with numerous black spots, which in some do, in others do

not, form undulating bands : a black spot at the base of each dorsal spine and ray : dorsal and caudal dark

edged : anal blackish in its front half.

The yo2mij are silvery, with the opercular spot distinct, a black mark in the axilla, and a few dark spots

over the base of the pectoral fin : dark spots on the dorsal almost form bands along its upper and lower

thirds : a dark band is likewise present along the centre of the soft portion : last half of caudal dark grey.

The form of this species is very similar to P. nageb, Riippell, which, however, has D. tt-^, L. 1. 42-43,

and the eye 1/6 of length of head. The second anal spine comparatively longer. In the specimen in^ Berlin,

16 inches long, the spots are sprinkled over one side of the body, but in bands as shown in RiippeU's figure

on the other. A specimen of P. suiUiim, C.V. at Berlin from the Cape of Good Hope makes it doubtful whether

P. operculare may not prove to be a variety of that species.

Habitat.—East coast of Africa to Sind, where it is common : attaining at least 15 inches in length.

Genus, 18

—

Hapalogexts, Bichards.

Pogonias, sp. Tem. and Schleg.

Branchiosteijals six or seven : jjseudohrancUw. Body rather elevated and compressed. Eyes of 'moderate size.

Cleft of mouth hfjrizontal : the anterior and under surfaces of the loioerjaw ami the lips covered ivith fine harlelform

papilla}. Preopercle serrated : opercle with short sjjiues. Villiform teeth in the jaws, vomer, and palatines : an outer

row of conical hut someivhat obtuse teeth in either jaw, but no canuies: to7iyue smooth. A dee'ply notched dorsal fin

having eleven spines : anal with three : caudal convex or slightly notched. Scales ctenoid, of nwderate or small size,

and extended over the fins. Air-vessel simple. Pyloric appjendages few.

Geographical distribution.—Seas of Sind to China and Japan.

The specimen captured ofi" Sind differs from the usual definition of the Genus,t and I am indebted to the

kind services of Professor Peters for suggesting its present position.

* In six Fpecimens in my collection the following are the comparative lengths as regards the seconcl anal spine :

1. Total length 3^% inches: of body without caudal fin 2fL inches : anal spine^ inches or 5| in length of body.

2. „ „ 3to i> : r, » " ''to ,1 : v To „ ,- 5j ., „

3. ., „ 4yV „ : „ ,, ,. 3xo ,> = ,1 To •> " 5t i> "

4- „ ), 4i% „ : „ „ „ 3yo „ : „ To » » ^f » ,,

5- .. >. 4^% „ : „ „ „ ^To » ' " tV '• » ^T " "

6. „ „ S/jy „ : .. " V 4t% „ : .. tV .. ,,.53 " ,,'•'•,,,

t The single sjiecics recorded here has seven (not six) branchiostegal rays : its spinous dorsal is very low, and divuiea t,^ a

notch from the sotl portion of the fin. making one almost doubt the propriety of including it in this Genns. On the other L;iud ilie

general form of the body, the dentition, &c. being the same, it is placed as an aberrant form of Hoipalogenys.
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SYNOPSIS OF INDIVIDUAL SPECIES.

1. Eapalogenys Petersi, D. \^, A. -^, L. 1. luO. Colours dark slatey, witli tlie fins nearly black. Sind.

1. Hapalogenys Petersi, Plate XX, fig. 3.

B. vii, D. ii, P. 19, V. 1/6, A. J3, C. 17, L. 1. ca. 100.

Length of head 2/7, of caudal nearly 1/G, height of body 4/13 of the total length. i^)/es—diameter 2/7 of

length of head, rather above 1 diameter from end of snout, and 3/4 of a diameter apart. Dorsal profile much
more convex than that of the abdomen, a considerable rise from snout to the base of the dorsal fin, with a shallow

concavity over the forehead. Lower jaw somewhat the longer, the maxilla reaches to below the hind third of the

orbit. Vertical limb of preoporcle somewhat emargiuate and finely serrated in its whole extent, but the

serrations ai'e concealed by the scales : preorbital, sub- and inter-opercles entire. Two very obtuse spines on

opercle. Lips thick, they, the chin, and under surface of lower jaw with innumerable closely-set fine papilla?,

having barbel-like prolongations, but without any gi-oove or deep pores. Teeth—villiform ones in jaws, vomer, and

palate, the upper jaw with an outer row of from twenty to thirty conical ones, of no great size, and a similar row
hut of lesser number in the lower jaw. Fins—dorsal spines of moderate strength, very low in proportion to the

rays, they increase in height to the third which equals three-fourths of the diameter of the eye in length, those

posterior to it gradually decrease in length to the last but one, the last being higher and its length equal to

three-fourths of that of the third spine : interspinous membrane deeply notched : soft portion of the fin highest

anteriorly where the rays equal the length of the postorbital portion of the head, whereas the last only equals the

height of the third dorsal spine : the pectoral equals the length of the head excluding the snout : the ventral

reaches a little more than half way to the base of the anal : third anal spine much longer and stronger than the

second, its length equal to the highest in the dorsal fin, soft portion of the fin similar to that of the soft dorsal :

caudal emargiuate. Scales—small, finely ctenoid, and covering all the fins. Colours—blackish-grey vrith the

fins darker.

Eahitat.—Sind and Meckran coast, being termed BaJi-ri, at Gwadur. Although the species was not

uncommon the specimens were so large, 1 was unable to bring away more than the skin of the smallest one,

18 inches in length, which was preserved in spirit, and from which the figure was taken.

Genus, 19—DiAGRAMiiA, Guv.
PlectorhyncJius, pt. Lacep.

Branchiostegals six or seven : pseudohrmicliiie. Body ohlonc/, compressed, with the upper profile of the head

parabolic. Eyes of moderate size. Mouth small, slightly pirotractile : lipjs thick and folded hack. Preopercle

serrated : siih-orhitals entire. Four or six oj^ew piores on the under surface of the louver ja%o but no median groove.

Teeth in jaws villiform, without canines : palate edentulous. One dorsal fin more or less receivable into a groove along

its base, having from 7iine tofourteen spines: anal with three. Caudal not forked. Scales ctenoid, usually small,

hut of a moderate size in some species, present on the head excluding the lowerjaw, and visually continued on to the soft

dorsal and anal fins. Air-vessel simple, destitute of any constriction. Pyloric appendages feiu.

Oeograpjhical distribution.—From the Red Sea and East coast of Africa, through the seas of India to the

Malay Archipelago and beyond. These fishes are much more abundant oif Sind and as far as Bombay, than they

are down the Malabar or Coromandel coasts of India. In fact Russell does not figure one of the genus.

Uses—generally not in much esteem as food, but some are good eating.

The species forming this genus are subject to considerable variations in the number of the dorsal rays,

whilst a spine* more or less may exist. Irrespective of the differences observable in the dorsal fin, the colour

varies almost as widely as amongst the Serrani (see page 9, ante). The ground colour is usually white or yellow

in those which are striped longitudinally : there are, as a rule, component parts of two very distinct bands, the

upper commencing above the eye by a wide base including the second dorsal spine and ending in a wedge-
shaped form along the soft dorsal, both the roots of tliis band and its terminal extremities may be composed
of several narrow ones which coalesce : next there is a central broad one gomg from the eye to the middle of

the caudal fin, also terminating in a wedge-shaped form, this broad band may be made up of two parallel naiTow
ones, separated by an interspace : below this central band may be a lower or third one, either single or

constituted of one or more narrow ones. If this is the correct solution of the composition of the ornamental

colouring of these fishes, it seems by no means uidikely that some of those now recognised as species, will have

to be considered as varieties. The form of the caudal fin often varies considerably in the same species, and this

does not appear to be simply due to age.

SYNOPSIS OP SPECIES.

1. Biagramma crassispinum, D. Yi-irs' -^- f • Black, tail and edges of dorsal and anal fins white in the

immature. Seas of India to the Malay Archipelago and beyond.
2. Biagramma lineatum, D. l^'4^, A. f. Yellowish-white with about six longitudinal chestnut bands,

which may be reduced by amalgamation into three broad ones : anterior dorsal spines not much higher than the

others. Red Sea, seas of India to the Malay Archipelago and beyond.

* Regarding the dorsal spines " in fact the height of these spines appear to vary very much, and I fully believe that D.
balteatum is a variety of D. jiictum."—Giinther, Catal. i, p. 328. If therefore the number of spines and rays likewise vary, and the

colours are subject to considerable modifications, great caution becomes necessary to prevent falling into the error of considering a

variety as a distinct species.
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3. Blarjramma Orientale, D. tt-Vt?. ^- f- TellowisTi-wliite, with four or five complete or inteiTupted

chestnut bands. Red Sea, seas of India to the Malay Archipelago and beyond.
, .

, ,

4. Llarimmma cmctum, D. yJ.^rT. ^- f- Slatey-grey, covered with large black blotches which also exist

on the fins. Sind, China, and Japan. ,,,., ^ . ,^.p- j.tj-
5. Dlaqmm.ma grisewn, D. H-if. ^- r-9- '^'^^J

' ^^^ Wackish. East coast of Africa, seas of India.

6 Bkigramma pictum, D. -^-'i^, A. f. Front portion of spinous dorsal elevated. Caudal rounded.

Longitudinally banded. Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond.

7. Dhiqramma pundatum, D. ^|:-B, A. f. Front portion of spinous dorsal not elevated : caudal notched,

spotted and blotched with yellow. Red Sea, seas of India to the i\Ialay Archipelago.

8. Dkirjmmma iJicoides,!). l-}, A. f. Four large hght blotches. Indian seas.

1. Diagramma crassispinum, Plate XX, fig. 4.

Bkigramma crassispinum, Ruppell, N. W. Fische, p. 125, t. 30, f. 4 ; Bleeker, Scieen. p. 2G
;
Giinther,

CataL i, p. 319 ; Klunz. Verb. z. b. Ges. Wien, 1870, p. 738.
„ ^ . , ^ . , • oon

Pristipoma niqrum, Cantor, Catal. p. 74 ; ? Cuv. and Val. v, p. 258 ;
Gunther, Catal. i, p. 289.

Biagramvia affine, Giinther, Catal. i, p. 319 ;* Playfair, Fishes of Zanzibar, p. 20.

Biagramma nigrum, Day, Malabar Fishes, p. 23.

Biagranima altmn. Day, Proc. Zool. Soc. 18G9, p. 514 Ojoung).

PlectorhyncJms crassispina, Bleeker, Ternate, p. 232 and Rev. Plec. 1873, p. 2i i.

B. vii, D. tJ_H> P- 17. V-l/5> ^- *' C. 17, L. 1. 50-60, L. r. f^:ff, L- tr. 10/17, Ca;c. pyl. C.

Lencrth of head 2/7, of caudal 1/G, height of body in the adult 1/3 of the total length. %es—diameter

in the adutt 2/9 of length of head, li diameters from end of snout, and more than one apart. The maxilla

does not reach so far in the adult as" to below the front edge of the orbit. Open pores but no groove below

the mandible. Vertical lunb of preopercle finely serrated in the adult, more coarsely so in the young, and its

ano-le rounded, posterior half of its horizontal limb serrated. Terf/t—vilhform in the jaws. Fi)W—dorsal

spines strong, the alternate ones thicker on one side, the fourth the highest, nearly equallmg the length of the

head without the snout : pectoral rather longer than the highest dorsal spine, it reaches to rather beyond the

ventral, which latter extends three-fourths of the way to the anus. Second anal spme much stronger than the

third, it equals the highest of the dorsal tin. Free portion of tail rather longer than high at its commencement.

Colours—greyish., or slatey-grey, with a violet tinge over the head, and a brassy one on the body : fins nearly

lilack. A few h-regular coppery spots on the body, and a tmge of the same coloui- over the spinous dorsal : the

other fins of a violet slate-colour, lightest along their centres. In the young the caudal is yellowish-white, and

in one specimen having a dark caudal, which I kept a few years in spirit I now find the fin nearly white,

the colouring matter having disappeared.
, . „

This fish appears to alter considerably with age. The height of the body is at first equal to nearly

half of the total length. In some the maxilla' extends to below the first third of the orbit, m others to beneath

the posterior nostril ; whilst the size of the eye varies in individual specunens.
_

. .

The specimen marked Biagramma crassispimim in the British Museum, received from Zanzibar, is a skin

under 10 inches m length, and not in a good state ; the spines are a little shorter than in a Malabar specimen

of the same size, irrespective of which it has several narrow black bands passing backwards and downwards

from the base of the dorsal fin over the body.
, r. i i i

Jerdon, M. J. L. and S. 1851, observes of Swlopsidcs : " a fourth species is also found, ot which, however,

I only saw one specimen. Its colours were inky black, with the edges of the soft dorsal white, and the caudal

pale yellowish-white. It was caUed Tawooloo pinnel" The figure is amongst Sir W. ElHot's coUection named

as above by Jerdon, and is this species.

Eahitat.—'Red Sea, seas cf India to the Malay Archipelago and beyond. It attains two teet or more m
length and is good eating.

2. Biagramma lineatum, Plate XX, fig. 5.

8cia;na lineata, Linn. Mus. Ad. Frid. t. xxxi, f. 4.

Perca diagramma et lineata, Gmel. Linn. p. 1319.

G)-a«imwie« ZmeafMs, Bl. Schn. p. 18G. m n rf ^

Biagramma lineatum, Cuv. and Val. v, p. 309 : Bleeker, Amboina, iv, p. 112 ;
Gunther, Catal. i, p. 330 ;

Klunz. Verb. z. b. Ges. Wien, 1870, p. 735. „ , .. -,-,r, . o, -di i t^ ^

Biagramma Lessonii, Cuv. and Val. v, p. 313 ; Less. Voy. Coq. Zool. u, p. 119, pi. 24 ;
Bleeker, liat.

p. 463 : Gunther, Catal. i, p. 329, and Fische d, Sudsee, p. 28, t. xxiii.
,. n- ^^

Biagramma albovittatum., Riipp. N. W. Fische, p. 125, t. xxxi, fig. 2 ;
Bleeker, Makass. p. 4b

;
Gunther,

Catal. i, p. 330 ; Klunz. h c. p. 736.
, ti • m ^ no,-

PlectorhyncJms Uneatus, Bleeker, Atl. Ich. Perc. t. xxviii, f. 4, Ternate, p. 2b2 and Revis Fleeter, p. 2bb.

PlectorhyncTius Lesson i, Bleeker, Atl. Ich. Perc. t. xxxix, fig. 3 and Revis. Fleeter, p. 288.

Plectorhynckus albovittatus, Bleeker, Revis. Plector. p. 280.

* Keferenees to the plates and figures cited in the British Museum Catalogue are omitted as misleading, for such have not

been published, and the figures do not now exist.
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B. vi, D. W-U, P- 19, V. 1/5, A. f, C. 17, L. 1. 59, L. r. ff, L. tr. 13/24.

Length of head about 1/4, of caudal 1/6, height of body from 4/13 to 2/7 of the total length. Eyes-
diameter fi-om 1/3 to 2/7 of length of head, 1 diameter from end of snout, and nearly 1 apart. Dorsal profile

much more convex than that of the abdomen, profile of head paraboUc. The masiUa reaches to below the

front third of the orbit. The depth of the preorbital nearly equals the diameter of the eye. Vertical limb of

preopercle very slightly emarginate, its angle rounded, and the whole finely and evenly serrated. Teeth—fine.

Pins —dorsal spines strong, every alternate one broadest on one side, they increase in height to the fourth,

which equals two-fifths or one-third of that of the body, the last being about one-fifth shorter, soft portion of

the fin gradually increasing in height, its middle third being higher than the spinous. Pectoral as long as the

head without the snout : ventral reaching three-fourths of the distance to the anal, the second spine of which

latter fin is stronger and slightly longer than the third, equalling the length of the head behind the middle of

the orbit : caudal rounded, or cut rather square. Colours—D. lineatum, yellowish-white superiorly, becoming

white alono- the sides and on the abdomen : about six chestnut-coloured bands, the upper being wider than the

gi-ound colour, extend from the head along the body, the two first below the soft dorsal fin, coalescing and

being continued along its centre as far as its termination in a wedge-shaped form : the third passes through

the upper thu'd of the eye along the side to a little above the centre of the caudal fin, and in its course

touches the lower edge of the soft dorsal : the fourth arises by one or two roots below the eye, and goes to

the lower third of the caudal, and joining vrith the last band, is continued in a pointed manner to its

termination : the fifth proceeds from the angle of the mouth to the lower edge of the base of the caudal, and

the sixth from below it to the lower edge of the soft portion of the anal : fins yellow, with sometimes one or

more dark blotches : dorsal with a dark edge, which may be confined to its soft portion : three oblique bands

across either caudal lobe, which are occasionally broken up into blotches : a band along the middle of the

anal fin.

Variety.—Diagramma alhovittatitm, silvery-white above, becoming yellowish-white below, a dark chestnut

median band commences on the occiput opposite the middle of the eye, and goes to the anterior dorsal spine,

being contmued first along the bases of the spines, but attaining their middle posteriorly, it joins the

second band: the second chestnut band commences on the snout and passes above the eye, and gradually

increasing in width posteriorly, arrives at the base of the soft dorsal, and is continued along its middle as

far as its termination in a wedge-shaped form : the third baud, which may be considered the coalescence of

the two in D. lineatum, extends from the snout through the eye, becomes the widest, and arriving at th&

centre of the base of the tail, diminishes in width, and is continued in a wedge-shape to the termination of

the fin. Fins yellow, a narrow dark edge to the spinous dorsal, which increases in width over the soft portion :

two oblique dark bands across the upper caudal lobe and one along the lower : a darkish edge to ventrals,

and the outer half of anal with a dai'k band.

In some specimens a wide chestnut coloured band appears to extend from below the eye, covering the

abdomen, and leaving only a very nari-ow interspace of whitish ground colour between it and the band

immediately above it; in such specimens the colour of the body appears to be chestnut, with three narrow

white or light longitudinal bands. It must, however, be evident that other points being identical, this form

is merely the D. lineatum* with three instead of six longitudinal body bands, which, due to their decrease in

number, show an increase in width.

Bleeker (Revis. Fleeter, p. 282) observes that alhmittatum has no dark border to the spinous dorsal,

nor spots on the paired fins, whilst the dorsal spines are of about equal length. A frontal profile little or

not at all convex, L. r. f|. The specimen I have figured has L. r. |-f, and appears to so connect the two

species that it is difficult to say to which it belongs, the colours and form of the spinous dorsal being such as

refers it more to lineatum than albovittatum, but the number of scales, absence of spots on the paired fins, and

a black edge to the spinous dorsal, being such as have been pointed out as characteristic of alhovittatmn.

In tiie Catalogue of Fishes of the British Museum, i, p. 330, Bodian Cuvier, Bennett Fish. Ceylon, p. 13,

fig. 13 is referred to Diagramma lineatum.-^ In the "Fishes of Zanzibar," p. 28, under the head of Diagramma

Cuvier i, is Seba, iii, 27, 19, Bodian Cuvier, Bennett, and Diagramma Seba, Bleeker, whilst D. Lessonii

(I. c.) is recorded as a distinct species. In the " Fische d. Sudsee," p. 28, the synonyms for D. Lessonii are

D. seba, Bleeker, but Bennett's fish is not referred to. Bleeker in his revision of these fishes (pp. 288-9)

observes that Lessonii is very near lineatus, and may represent its adult age, the formula of the scales and

rays being identical.

Tm-ning to Bleeker's figure of D. Sebre, = D. Lessonii, Giinther, the anterior dorsal spines in the former

appear to be more elevated. If the two longitudinal bands from the eye m the figure refen'ed to_ were

amalgamated, and the fin marks reduced to blotches or spots so frequently the case in large specimens,

* lOnnzinger (Verb. z. b. Ges. Wien. 1870, p. 736) observes that D. BlocUi differs from D. alhovittatum in having 10 dorsal

spine3, &c., and places D. Kneatimi (1. c. p. 735) as a variety of D. pwnctatum.

f It is also a subject worthy of consideration whether Plectorhyiichus polytmnia = P. polytcsnioides, Bleeker, L. r. yy, is

not identical with P. Ooldmani, = P. Iwimatochir, L. 1. VV", the former having a bluish instead of a yellowish-white ground colour,

and the bands being light brown instead of darlc chestnut, whilst the deficiency of colouring matter accounts for the absence of spots

on the fins of the former but present in the latter. The colouring of P. GolJmani again approaches very nearly that of P. or

IHagramma Seba, Bleeker, L. 1. W") which, as observed, is considered by Dr. Gunther as identical with D. Lessonii, which is a variety

of D. Imeatum.
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thecolours would considerably resemble those of Uneatum; the tloree upper bands -svould only hare to be conjoined

and continued on to the dorsal fin, when alhovittaium would be reproduced. But Bleeker observes that the

scales are L. r. •-'y, and more than are found in Ihieatum or Lessonii : were it not for that fact, one would

almost feel inclined to agree with Dr. Giinther, and place it as another sj-nonym of Uneatum.

It is very desirable that some one residing where these fishes are to be obtained in quantities, as Sind

or the Andamans, would bring together a large number, of all sizes, at different seasons of the year, carefully

examine the sexes, and the number of their ciecal appendages whilst they are in a fresh state, making a comparison

between aU the difierently coloured ones, the result I anticipate would be, as in the Serrani, that a conclusion

must be arrived at, that there are many varieties but comparatively few species.

EahHat.—B.ed Sea, seas of India to the Malay Archipelago and beyond. The specimen figured was

given me by Dr. Shortt, Inspector General of Vaccination for the Madras Presidency, who received it whilst

fresh at Cuddalore in 1867. Personally I never obtained a specimen of this genus along the Coromandel coast.

3. Diagramma Orientale, Plate XX, fig. C.

Anthias Orientalis, Bloch. t. 326, fig. 3 ; Bl. Schu. p. 306.

Lutjanus auranthis, Lacep. iv, p. 239.

Serranus Orientalis, Cuv. and Val. ii, p. 318.

Diagramma pica, Cuv. and Val. v, p. 297; Giinther, Catal. i, p. 326, and Fische d. Sudsee, p. 2/,

t. xxii, fig. A.
Diagramma Orientale, Cuv. and Val. v, p. 299, pi. 124 ; Bleeker, Verh. Bat. Gen. xxiii, Sciren. p. 23

;

Giinther, Catal. i, p. 326 and Fische d. Sudsee, p. 28, taf. xxii, fig. B and C.

Diagramma Sihhaldii, Bennett, Froc. Zool. Soc. 1832, p. 182.

Plectorlujnclms Orientalis, Swains. Fish, ii, p. 218 ; Bleeker, Atl. Ich. Perc. t. xxviii, fig. 3, and Revis.

Plectorh. p. 295.

B. vi, D. „^H. P- 17. ^'- 1/5, A. f , C. 17, L. r. '££, L. tr. 13/25.

Length of head from 3/13 to 2/9, of caudal 1/6 to 1/7, height of body 2/7 of the total length. Eijes—

diameter fi-om 1/3 to 2/7 of length of head, 1 diameter from the end of snout. Dorsal profile much more convex

than the abdominal : profile of"head parabolic. The maxiUa reaches to below the front tliird of the orbit
:
the

depth of the preorbital nearly equals the diameter of the eye. Vertical limb of preopercle serrated, its angle

not produced. Teeth—generic. Pr/ts—dorsal spines of moderate' strength, every alternate one strongest on one

side, the second nearly as high as the thii-d which is the longest in the fin and equals from half to two-fifths of

the height of the body, the last being from one-third to one-half shorter : soft portion of the fin gi-adually

increasing in height, its middle third beting higher than the spinous. Pectoral as long as the head without the

snout : ventral reaching three-fourths of the distance to the anal, the second spine of which latter fin is

stronger and longer than the third, equalling the length of the head posterior to the middle of the eye : caudal

rounded or cut rather square. CoZojtM—yellowish superiorly, becoming white on the sides and beneath, the body

-with several chestnut bands nearly or quite as vdAe as the ground-colour. There may be four or five complete

or interrupted horizontal bands along the snout and head, which form thi-ee or four on the body
:
the highest

gointr to the base of the spinous dorsal •. the second, usually interi-upted, to the first two-thu-ds of the base of the soft

dorsal : the thii-d bifurcating beyond the end of the pectoral fin divides into two, the superior, often mten-upted,

going to the upper portion of the caudal fin, and the inferior to its lower portion, on the caudal these two bands

gradually approximate or even coalesce, and are so continued to the centre of the fins termination : the lowest

body band goes from below the pectoral fin to the end of the base of the anal. Spinous dorsal with a narrow

dark upper'edge : a dark angular band along its base, which is anteriorly two-thirds as high as the spines, but

ending in a point at the base of the last spine : a similar wedge-shaped band exists on the soft dorsal, its base

beinglilong the origin of the first ten or twelve rays and its apex at the upper termination of the same rays.

Pectoral yellowish, with a dark blotch covering all but its margin : a black band along the middle of the

anal and an oblique one across either lobe of the caudal, the lower being sometimes divided mto two, or havmg

a light spot in its centre.
-r^. , n r, t ^ i p i_

The Orientale figured in Bloch, Cuv. and Val., and in Garrett s Fische d. Sudsee shows much ot the

colouring of D. pica .—a band passes vertically from the upper surface of the head behind the eye to the angle of

the mouth, and from it proceeds a wide single horizontal one along the body which is more or less mterrupted

but eventuaUy constitutes a central caudal band : from this lateral band one may proceed directly upwards and

form the basal blotch on the spinous dorsal, or it may be interrupted in this course
;
a second band proceeds

upwards and forms the blotch on the soft dorsal : a lower band likewise proceeds from the base of the pectoral

to the end of the anal joining the band on that fin : the marks on the fins are as in the first variety.

That this species is very closely related to D. Uneatum is apparent: its colouring is evidently a

modification of identical bands somewhat diflTerently disposed. The doreal spines however differ, and to judge

by this question solely would cause Bennett's figure of Bodian Cuvier, p. 13, fig. 13, to be a Diagramma with

much the form of Orientale and the colouring of D. Uneatum. Cantor indeed observes of it, "m the absence

of a detailed description * * the species cannot be determined."

Habitat.—Ued Sea, seas of India, to the Malay Archipelago, and beyond.
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4. Diagramma cinctum, Plate XXI, fig. 1.

Diarjramma cinctum, Temm. and Schleg. Fauna Japonica, Poiss. p. Gl, pi. 2G, f. 1 ;
Richardson, Ich.

China, p. 226 ; Giinther, Catal. i, p. 325.

B. vii, D. Tri-\T, P- 17, V. 1/.5, A. f, C. 17, L. 1. 56, L. r. filff, L. tr. 14/20.

Length of head 3/11, of caudal 1/6, height of body 1/3 of the total length. JE;?/e.s-diameter 41 in length

of head, l^ diameters from end of snout, and 1 apart. A considerable rise from the snout to the base ot the

dorsal fin • upper iaw slightly the longer. The maxilla reaches to below the front edge of the orbit. Vertical

margin of preopcrcle also shoulder-bone serrated. Teeth—vimona in the jaws. Fins—dovsal spmes strong,

increasing in length to the fourth and fifth, which are equal in height to nearly half that of the body, from

the fifth they decrease in length : soft portions of dorsal and anal rounded. Pectoral half as long as the body

is hio-h it does not reach so far as the ventral, which last extends three-fourths of the way to the anal
:
second

aiialtpine much stronger and longer than the third, it equals nearly 1/3 the height of the body and the length

of the postorl3ital portion of the head : caudal cut square. CoZoztra—slaty-grey, the upper half of the anterior

and the whole of the posterior portion of the body covered with large black blotches. Two rows of black

blotches and an outer black margin to the dorsal fin, usually an additional row on the soft portion
:
caudal

and soft portion of the anal like-n-ise with black blotches and a black margin : ventral nearly black : pectoral

yellow. The bands on the body alluded to in the ' Fauna Japonica' and shown in the plate do not exist m my

Indian specimens. „ . , i rii.- j t t
HaliUit.—Sind, where it is not uncommon, attaining to two feet m length ;

also m Lhina and Japan. In

the British Museum is a specimen marked "j/. adult: skin. Nepal? Presented by B. H. Hodgson, Esq."

(Catal vol. i, p. 326.) ; this marine fish, it is almost unnecessary to observe, could not have been captui-ed in

such a locality, but was probably obtained from the mouth of the Hooghly along with several other sea fish,

which are likewise recorded as from Nepal and sent by Mr. Hodgson.

5. Diagramma griseum, Plate XXI, fig. 2.

Cuv. and Val. v, p. 306 ; Giinther, Catal. i, p. 321 ; Playfair, Fishes of Zanzibar, p. 26, pi. iv, fig. 3,

var. h. and Proc. Zool. Soc. 1867, p. 851.*

B. vii, D. H:H, P. 17, V. 1/5, A. ^-V, C. 17, L. 1. 63, L. r. -||:f|, L. tr. 13/26, C^c. pyl. 9.

Length of head 3/11 to 1/4, of caudal 1/6, height of body 1/3 of the total length. iJ^/es—diameter from

2/7 in the young to 1/4 of length of head, 1^ diameters from end of snout, and 1 apart. The profile^ from the

snout to occiput more obtuse in adults than" in the young. The maxiUa reaches to below the posterior nostril.

Vertical limb of preopercle rather strongly and evenly serrated, angle rounded and also sen-ated. Shoulder-

bone serrated. Teeii/t—viUiform in the jaws. F/ms— dorsal spines of moderate strength, the third or fourth

the highest and equal to the length of the postorbital portion of the head, from thence they gradually decrease

to the°last ; height of soft dorsal scarcely exceeds that of one-thii-d of the body. Pectoral as long as head without

the snout and of about equal length to the ventral : second anal spine strongest and longest, equalling the

distance between the middle of the orbit and the end of the head in the young or merely the postorbital portion

in the adult : caudal slightly emarginate. Free portion of tail as deep at its commencement as it is long.

Scales—in oblique rows above the lateral-line, some are present on the preorbital. C'oZo(«-s—uniform grey or

olive-grey with the fins nearly or quite black. In the younrj the general colour is olive, with some sinuous

and narrow light blue lines over the snout and cheeks, but which usually fade shortly after death. There are

also several sinuous blue Unes taking an oblique direction from the head upwards, and which extend to nearly

the length of the body. Also a black mark over the posterior end of the free portion of the taU.

Variety.—" Colour gi-ey above, white below, with four whitish curved cross bands ;
the first crosses the

forehead and terminates at the angles of the operculum and preoperculum : the second proceeds from the

second dorsal spine, in the direction of the root of the ventrals : the third runs parallel to the last from the

seventh and eighth dorsal spines ; and the last, also parallel, runs from the first anal ray to the posterior of

anal. Fins blackish, immaculate. Length 4^ to 17 inches." (" Fishes of Zanzibar," p. 26.)

Diarjramma sordidum, Klunz. (Verb. z. b. Ges. Wien, 1870, p. 67) = ? Seioina schotaf, Forsk. (p. 51) has

the sixth dorsal spine the highest and slightly longer than in D. griseum, D. f| , A. |. The above is from one

of the type specimens which closely resembles D. griseum.

Habitat.—Eatst coast of Africa, Beloochistan and seas of India, attainmg at least 18 inches in length.

It is very common in Siud and Bombay. Specimen figured 6 inches long.

6. Diagramma pictum, Plate XXI, fig. 3.

Percapicfa, Thunb. Nya Handl. xiii, 1792, p. 142, pi. v, fig. 1.

Seicena abu mgaterin, Forsk. p. 51.

* Col Plavfair observes that " several specimens of this fish were caught in a mountain-torrent in Seychelles, which loses

itself in a sand-bank without reaching the sea. The only direct communication between the two is after unusually heavy floods, so

that It would appear that this .•^alt water species not only visits, but habitually lives in fresh water." This conclusion requires modification,

the species perhaps, as is common with many other marine forms in the East, entered the river witli the ram flonds, and owing to a

sudden sutjsidence. return to the ocean became cut off, and those which did not die were waiting tor the next r^ans to allow them to

escape to the sea ties page 68 ante).
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Anthlas diagramma, Blocli, t. 320 (var. Elochii).

0-rammistes pictus, Bl. Sch. pp. 184, 190.

Holocentrus radjahoa, Lacep. iv, pp. 3.3.J, 374.

Jjidjatms pictu!!, Lacep. v, pp. 687, 688.

JJiwjramma Blocliii, Cuv. and Val. v, p. 312 ; Giintlier, Catal. i, p. 329.

.'' Dia.fjram.iiia pmcilojAenim, Cuv. and Val. v, p. 314 ; Temm. and Sclileg. Fauna Japon. Poiss. p. 61
;

Giintlier, Catal. i, p. 329.

Dia(/nimma pictwm, Cuv. and Val. v, p. 31-j ; Tern, and Sclileg. Fauna Japon. p. 02 ; Richardson, Ich.

China, p. 227; Giiuthcr, Catal. i, p. 327.

Diai/niinma baUeittuiii, (Kulil. and v. Hass.) Cuv. and Val. v, p. 316.

Plectorhi/nchus Bluehii,, Cantor, Catal. p. 77.

PlectorhijncJms halteatus, Cantor, Catal. p. 78.

Plectorhynchus pnmctatus, Bleeker, Atl. Ich. Perc. xxli, fig. 1, Cerani, p. 187, and Revis. Plector. p. 298.

B. vi, D. ^Ln,^ p. 17, V. 1/5, A. i L. r. }%%, L. tr. 1-5/26.

Length of head 2/9, of caudal 2/13, height of body 4/15 of the total length. Ei/es—diameter 2/7 (in the

young) to 2/9 of the length of head, Ij to 2 diameters from the end of snout, and nearly 1 apart. Tlie maxilla

reaches to iielow the front edge of the orbit. Tedh—generic. Fins—dorsal spines of moderate strength, the

first short, the third usually the highest and equalling about one half the depth of the bodj", the second and

fom-th spines are of nearly the same height but variations are constantly found, the last dorsal spine is about

one fourth of the height of the body, and the rays a little higher than the anterior or most elevated portion of

the spines. Pectoral as long as the head excluding the snout : the second and third anal spines of about the

.same length and equal to about half the length of the head or the height of the sixth dorsal spine : caudal cut

neai'ly square, or with rounded angles. Colours—This fish having been divided into several species due to

variations in colour, 1 propose describing such in accordance with what appears to me to be that most readily

explained. IJiaijrainma Blockii (variety) orange yellow or white, with chestnut brown or black longitudinal

bands, the upper three of which commence between the eye and the base of the first dorsal spine, the sujierior

narrow runs along the base of the spinous dorsal and joins the one on the doi'sal fin : the second and third are

broader and coalesce above the middle of the pectoral fin, becoming lost below the base of the soft dorsal and

on the upper edge of the free portion of the tail : the fourth and fifth proceed from the snout, through the eye,

and go direct to the centre of the base of the caudal, where they join and are continued to the end of the tin

ill a wedge-shaped form : below these bands are one or two more, the upper of which goes to the lower edge of

the free portion of the tail. Dorsal fin with a narrow black margin, a broad dark band runs from the upper

two-thii-ds of its second spine backwards and do-i\Tiwards to the base of the fin, leaving the lower third of the

second and third spines uncovered, this band is sometimes interrupted (as shown by Bloch), causing a black

spot to exist between its third and fourth spines ; if continuous (as in PI. sxi, fig. 3), it coalesces with the

upper body band, and is continued in a wedge-shaped form to the posterior-superior angle of the soft dorsal

tin. Caudal with a central wedge-shaped dark band, and a cross-band over its upper and lower angles, thiese

are frequently broken up into spots : the lower half of the anal and the end of the ventral black.*

A very interesting form of colouring exists in a specimen with D. -5% from Madras, presented by Dr.

Jerdon to the British Museum, it is the intermediate form of ornamental colouring between D. Blocliii and

D. pictnm, the two bands which pass backwards from the eye to the caudal tin become merged into one below

the middle of the soft dorsal.

Diaijmmma pidmn has the same ground colour as D. Blocliii with fewer but wider longitudinal bands :

the first, second, and third bands coalesce much sooner, the upper two below the middle or end of the

spinous dorsal, and the second and third on the nape : whilst the two bands which pass backwards from

the eye to the caudal tin, and which coalesce in Dr. Jerdou's specimen below the middle of the soft dorsal, in

the typical pictuia forai a single broad one by the amalgamation of them in their whole length from the eye to

the tail. The tins are coloured as described for D. Blocliii, in short the immature appear to be generally

coloured as in the typical D. pictuiit.

Bleeker's figure of Plectorhynclim pimctatus is this species, the ornamental colouring being increased

by the addition of some extra intermediate bands which are broken up into spots : the ventral and anal are

likewise darker, due to the existence of additional colour.

In a bad skin in the British Museum, marked D. Blocliii with D. J !i, all the longitudinal bands are

liroken up into a series of elongated spots or blotches.

Ha\-ing remarked how the wide bands in the tj-jiical B. pictum are liable to be varied by the existence

of more numerous but narrower ones in D. Blocliii it remains to be observed that they may be further

moditied by being broken up into rows of oblong blotches or spots ; or when narrow bands exist they may be

alternately complete or interrupted as in D. pwcilopiterum.

* Col. riayfair, Fish. Zanz. p. 28. appareiitly on the .authority of a single skin, asserts "the colour of the adult is dark

grey, with darker longitudinal lines and series of spots ; tins blackish, except pectorals, which are grey." But as specimens with

the colouring of the typical Blochii exist as large as tlie grey lineated one, I think it would be preferable to consider such as having

a peculiar form of colouring. However, a doubt is raised as to whether Diagramma Blochii, Cuv. and Val.. is Anthias diarircimma.

Bloch, .is he remarks " the younger specimen acrees perlectly with the AvtJiias diagramma of Bloch, although it is doubtful whether it

is the same as the D. Blochii of Cmier and Valenciennes, which is only known from a figure taken at Triucomalee."
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Haliiiit.—Red Sea, East coast of Africa, seas of India to the ilalay Arcliij^elago and beyond. The
specimen is figured life-size.

7. Diagramma punctatum, Plate XXI, fig. 4.

(Ehren.) Cuv. and Val. v, p. 302; Temm. and Schleg. Fauna Japon. p. 60, pi. xxd, A; Riipp. Atl.

Fische, p. 126, t. 32, f. 2, and N. W. Fische, p. 125
;
Quoy and Gaim. Voy. Astrol. Poiss. p. 6i»9, pi. sii, fig. 2

;

Giinther, Catal. i, p. 323; Kner, Novara, Fische, p. 54; Klmizing. Verh. z. b. Ges. Wieu, 1870, p. 73-1 (part).

Biarjranvma cinerascens, Cuv. and Val. v, p. 307 ; Rupp. Atl. p. 127.

? Diagramma centurio, Cuv. and Val. v, p. 308; Playfair, Fish. Zanz. p. 27.

Plectorhynchus pundatus, Bleeker, Ceram. p. 187 and Atl. Ich. Perc. t. xxii, f. 1.

B. vii, D. ^:if, p. 17, V. 1/5, A. i, C. 17, L. r. VV^VV, L- tr- 15/20.

Length of head from 4/17 to 2/9, of caudal from 1/8 to 1/9, height of body 2/7 of the total length.

Ei/es—diameter from 2/9 to 1/4 of length of head, 1^ to 2 diameters from end of snout, and about 1 apart.

Dorsal profile much more convex than that of the abtlomen. The maxilla reaches to below the hind nostril.

Vertical border of preopercle serrated, as is also its rounded angle. Shoulder-bone serrated. Teeth—
villiform. Fhis—dorsal spines moderately strong, the second and third being the longest and equal to two-
fifths of the length of the head : second anal spine slightly the strongest but the third a little the longest

:

caudal Imiated : the distance the ventral fins extend varies considerably with the age of the fish, becoming
comparatively very much shorter in the larger specimens. Colours—grepsh, several rows of large brilliant

golden spots along the upper half of the body : three short bluish bands pass from the eye across the
opercle, and two more in the same direction between the eye and the angle of the mouth, these bands are
continued on to the body between the rows of spots. Two rows of brownish spots dashed with yellow
exist on the hard dorsal as well as a light longitudinal band : soft dorsal with similar spots much wider than the
ground colour : caudal the same : anal and ventral likewise spotted, the latter being greyish externally : pectoral

golden.

In a specimen 27| inches in length tlie colouring varied, it being of an uniform greyisli-bro-uTi, some small

ill-defined spots on the soft dorsal : the caudal covered with small circular brown marks as well as the outer half

of the anal : ventral externally greyish.

Bleeker (Revis. Plector. p. 301) considers D. p'ctiim imd D. 2mncfatiim as the young and adult of one
species, the colours and the foiin of the dorsal changing with age. My specimens however show D. 'pictum

(figured life-size) with L. r. \^l, and I), pitnctatnm (at 10 inches in length, PI. xxi, fig. 4), with L. r. 'M-, and a
specimen 27^ inches with L. r.

'JJ-J. But Dr. Bleeker having, as he observes, 43 specimens which show the
gradations, make one very doubtful whether this species may not be the adult of pictum.

Habitat.—Red Sea, seas of India to the Malay Archipelago.

8. Diagramma picoides.

Peters, Monatsb. Akad. Wiss. Berl. 1866, p. 94.

B. vii, D. fl, P. 17, V. 1/5, A. f, C. 17, L. 1. 100, L. r. H*. L. tr. 16-17/31-32.

Length of head 2/9, of caudal nearly 1/7, height of body 4/17 of the total length. Ei/es—diameter

2/9 of length of head. If diameters from end of snout, and I3 apart. Fins—the spines of the dorsal are of

moderate height, the third being a little more than 1/3 of the height of the body : ventral spine longer than the
third of the dorsal fin : the second anal spine is slightly longer and much stronger than the third, and one-third

longer than the highest in the dorsal fin. Colours—upper 1/2 of body black with four large light blotches, one
being over the snout : a second across the nape : a third under the commencement of the dorsal rays, and the

last over the free portion of the tail. The white colour of the abdomen is divided in a zig-zag or wavy line

from the black of the back. On the tail where there is a row of black spots, the white colour merges into the

upper spot. Dorsal fin with a black base and upper edge, and having a white median longitudinal band. The
anal and caudal mth irregular black spots.

Habitat.—A dried example nearly 12 inches long was obtained by Lamare Pigout, most probably in the

East Indies, but it might have come from the Mauritius, or even the Cape of Good Hope.

Genus, 20

—

Lobotes, Cuv.

Branehiostegals six: pseudohrancJiice. Body and fins someichat elevated: upper j^rnfile of head concave.

Eyes rather small. Mouth moderately pjrotractile, its cleft oblique, lowerjaw the longer. Opierde ivith obtuse points

:

preopercle serrated. Villiform teeth in tliejaws having an external enlarged and somewhat conical row, hut without

canijies : palate edentulous. One dorsal fin with tivelve stout spines : anal loith three : caudal rounded. Scales

ctenoid, of moderate size, extended over the head. Air-vessel simple, without any constriction.

Geographical distribution.—Seas of India, China, and Atlantic coasts of America.

SYNOPSIS or INDIVIDUAL SPECIES.

1. Lobotes Surinamensis, Bloch, D. y4_^g, A.
i-i'-j-g-'

^- 1- 48. Brassy-brown blotched with darker. East
coast of Africa, seas of India to the Malay Archipelago and beyond.
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Lobotes Surinamensis, Plato XXI, fig. 5.

Holocentrus Surinamenfis, Blocli, t. '24;-] ; Bl. Selm. p. 31 G.

Lohotes Surinamensis, Cuv. and Val. v, 319 ; Day, Fishes of ilalabar, p. '2 i.

Lobotes erate, Cuv. and Val. v, p. 322 ; Bleeker, Scia;n. p. 20, and Atl. Icli. Perc. t. xxiii, fig. 4 ;
Cantor,

Catal. p. 80.

Lohotes Farhharii et somHolentiis, Cuv. and Val. v, p. 324.

Lohotes audonim, Giinther, Catal. i, p. 338.

Parrandee, Mai. : Musalli, Tarn. : Ghota heklcut, Ooriah.

B. vi, D. yJ.H, p. 15-17, V. 1/.5, A. tt»„, C. 17, L. r. ||>t-|, L. tr. 9-11/22, Cffic. pyl. 4 (3),

Vert. 1.3/11.

Leugtli of head from 3i to 3f , of caudal 1/G, heiglit of body 21 to 1/3 in the total length. Eyes—
diameter 1/(3 to 1/7 of the length of head, 1 diameter from the end of snout, and 1^ to 2 apart. A concavity in

the dorsal profile over the eyes. The maxilla reaches to below the anterior third of the orbit. Vertical limb of

preopercle denticulated, with spinate teeth at its rounded and slightly produced angle : horizontal limb entire.

Shoulder-bone and one in axilla denticulated. Teeth—fine. Fins—dorsal spines strong, the fourth to the seventh

of about the same height and the longest equal to half the length of the head ; soft portion of the fin higher than

the spinous. Pectoral rounded, half as long as the head : thii-d anal spine longer than the second, and equal to 1/4

or 2/9 of height of body : soft portions of dorsal and anal rather angular : caudal rounded. Air-vessel—\argL;

thin, and lanceolate in shape. Colours—brassy-brown blotched with darker, and having the extremity of tlic

caudal and the pectoral of a dirty yellowish-white : the other fins are of a slate coloiu-.

This fish varies considerably witli age ; and Dr. Giinther, under the designation of ioioies auctorvm, gives

as its range, " Atlantic coasts of America from New York to the coast of Surinam ;
Carribean sea ; Ceylon,

Bay of Bengal, Sunda, Jlolucca, and Chinese seas."—Catal. i, p. 338.

LLihitat.—Eiisit coast of Africa, seas of India to the Malay Archipelago and beyond, attaimng at least 2|

feet in length. It is excellent as food.

Genus, 21

—

Scolopsis, Cuv. and Val.

Scolopmles, Cuv.
BrcmicJiiostegals five : pseudohranchiai. Body ohlonrj. Eyes of moderate or large size. Mouth muderately

protractile : jaws of nearly equal length anteriorly : cleft of mouth horizontal. Infraorbital arch with a spine directed

haekwards : preopercle as a rule serrated, and often the suborbital ring : opercle ivith a weak spine. A single dorsal

fin viith ten spines : anal with three : caudal emarginate or forked. Scales ctenoid. Air-vessel luithout any

constriction, simple. Pyloric appjeiidages few.

Geographical distribution.—From the Red Sea, and East coast of Africa, through the seas of India to the

Malay Archipelago and beyond. The largest numbers and greatest varieties of species in this Genus are taken

off the coasts of Sind and Bombay, also at the Andamans and Nicobars.

SYNOPSIS OF SPECIES.

1. Scolopsis bimaculatus, D. \'>, A. a, L. 1. 48, L. tr. 4^/14. Greyish, a broad white opercular band : two

lilack blotches on the lateral-line, the first from the eleventh to the twenty-second scale : the second behind the

end of the dorsal fin. Red Sea, seas of India to China.

2. Scolopsis phieops, D. \", A. f, L. 1. 4G-48, L. tr. 5/16. A light band along the base of the dorsal fin :

a blue band from the eye to the upper jaw ; a second to the axilla where it ends in a blue spot. East coast of

Africa, and seas of India.

3. Scolopsis bilineatus, D. y, A. f, L. 1. 46, L. tr. 4/14. A white band from snout to base of dorsal

spines : a second from above the orbit to a little way below the last dorsal spine : a third from the upper edge of

the eye to the lateral-line. A -n-ide yellow, black-edged band from the mouth to the soft dorsal. A large yellow

blotch below the last half of the soft dorsal, which latter is anteriorly edged with black : anal with its front half

black. Andamans and Malay Archipelago.

4. Scolopisis ghanam, t). u, A. f, L. 1. 46, L. tr. 4/14. A light band from the snout to the base of the

dorsal spines : a second from above the eye to the end of the dorsal fin : a third from the eye to the shoulder

where it divides into two and is continued backwards : a black spot in the axilla. Red Sea and Andamans.

6. Scoloiisis monogramvia, D. V°, A. f, L. 1. 44, L. tr. 5/14. A deep black band fi'om the eye to above the

base of the caudal fin. Andamans to the Malay Archipelago.

6. Scolopsis cancellatus, D. V", A. f, L. 1. 44, L. tr. 3^/14. A white streak from snout to first dorsal

spine : a second from over orbit to the end of the base of the dorsal : a third from the upper third of the eye to

opposite the end of the pectoral : a fourth from the middle of the eye to the upper tliird of the caudal. Several

irregular and wide vertical body bands. A black spot between fii'st »nd thu-d dorsal spines. Andamans to the

ilalay Archipelago and beyond.

7. Scnlopsis Vosmeri, D. V", A. f, L. 1. 42-44, L. tr. 3|-4/14. Serrations on preopercle directed backwards

in the immature, outwards in the adult. A liglit band over'the operclcs, and a longitudinal light line along the

body. Red Sea, seas of India to the Malay Archipelago and beyond.

8. Scolopsis Icucotcenia, D. V', A. f, L. 1. 39, L. tr. 3^/13. A light band edged with dark above and below,

going from the eye to the upper half of the caudal fin : usually a dark spot on the dorsal fin. Bombay to the

Malay Archipelago.
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9. Scohpsis ciUatns, D. >/> A. f, L. 1. 40, L. tr. 4/15. A silvery line from between the lateral-line and

the back, from near the head to the commencement of the soft dorsal : most of the scales below the lateral-line

•with a golden spot. Andamans to the Malay Archipelago and beyond.

1. Scolopsis bimaculatus, Plate XXII, fig. 1.

RiippeU, Atl. Fische, p. 8, t. ii, f. 2, and N. W. Fische, p. 126 ; Gunther, Catal. i, p. 357; Klunz. Verb. z.

b. Ges. Wien, 1870, p. 740 ; Bleeker, Revis. Scolop. p. 3G7.

Scolopsides bimaculatus, Cuv. and Val. v, p. 340.

Scolopsides inermis, Cuv. and Val. v, p. 340 ; Richards. Ich. China, p. 236, (not Tern, and Schleg.)

Scolopsides monogramma, Bleeker, Sciasn. p. 29, (ex parte.)

B. V, D. V°, P- 18, V. 1/5, A. f, C. 17, L. 1. 48, L. tr. 4|/14.

Length of head about 1/4, of caudal 1/6, height of body 4/13 to 2/7 of tlie total length. Ei/es—diameter

1 /3 of length of head, 1 diameter from end of snout, and 3/4 apart. The maxilla reaches to nearly beneath the

front edge of the orbit. Preorbital 1/2 as high as the diameter of the orbit, having a strong spine, with fom- or

five denticulations along the posterior margin of its plate. Vertical limb of preopercle serrated, most strongly so

at the antrle. Teeth—fine. Fins—dorsal spines strong, the fourth the highest being rather longer than the post-

orbital portion of the head. Pectoral nearly as long as the head. Second anal spine stronger but shorter than

the third, which equals one-third the length of the head : caudal lunated. Colours—gi-eyish, becoming dull

white on the abdomen : a broad light opercular band. Branchiostegal membranes blood-red. A brownish band

over the snout, and one or two blotches on the lateral-line, the first large, being from the eleventh to the twenty-

second scales, the second smaller and behind the posterior extremity of the dorsal fin, or the two may be

conjoined. Fins orange, becoming reddish externally. Eyes silvery.

Uabitat.—Red Sea, seas of India and China. The specimen which is figured was captured at Madras in

June, 1867, and is nearly 8| inches in length. Instead of having a long single blotch on the side, it has taken the

form of two distinct ones.

2. Scolopsis phaeops, Plate XXII, fig. 2.

Scolopsides phmops, Bennett, Proc. Zool. Soc. 1831, i, p. 165.

Scolopsis plueopis, Giinter, Catal. i, p. 358.

Scolopsis nototcenia, Playfair, Fish. Zanz. p. 29, pi. v, fig. 2.

B. v,D. V, P- 16, V- 1/5, A. f, C. 17, L. 1. 46-48, L. tr. 5/16.

Length of head 1/4 to 4^, of caudal nearly 1/5, height of body 3f to 3j in the total length. Ei/es—

diameter 2/9 of length of head, 11 diameters from end of snout, and Ij apart. Interorbital space rather convex

transversely. Cleft of mouth somewhat oblique, the maxilla reaching to below the front edge of the orbit.

Preorbital spine of moderate size, with a strong denticulation on the posterior-inferior edge of the plate.

Vertical limb of preopercle slightly emarginate, the angle being rounded and somewhat produced : on the vertical

limb the serrations are strongest, superiorly decreasing in strength to above the angle where they become almost

spinate. Teeth—in the jaws fine. Fins—dorsal spines of moderate strength, increasing in length to the fourth

which equals 1/3 of the height of the body. Pectoral equals the length of the head excluding the snout :
third

anal spine longer but not quite so strong as the second, and equalling 2/7 of the height of the body : caudal

forked, upper lobe somewhat the longer. Colours—greenish-olive above the lateral-line, becoming yellowish-

white below it : a narrow light band runs along the back close to the base of the dorsal fin.
_

A wide bright blue

band passes from the eye over the preorbital and upper maxillary bone ceasing a short distance between the

centre of the upper jaw and the angle of the mouth : a second goes from the posterior edge of the eye to the axilla

where it ends in a blue spot : fins reddish.

In the dried skin shown me in the British ]\Iuseum of S. nototmiia, Plaj^'air, and as I understood the type,

the anal spines are correctly described as " the two last spines are nearly equal in length, but the second is the

stronger, they are about one-third of the length of the head :" (Fish. Zanz. p. 30,) but they have evidently been

injured and grown again in an irregular manner.

Habitat.—East coast of Africa, seas of India. Not imcommon ofi' Smd. The specimen figured is

9i inches in length.

3. Scolopsis bilineatus, Plate XXII, fig. 3.

Anthias bilineatus, Bloch, t. 325, fig. 1 ; Bl. Schn. p. 306.

Lidjanus ellipticus, Lacep. iv, p. 213.

Scolopsides bilineatus, Cuv. and Val. v, p. 336 ; Bleeker, Verb. Bat. Gen. xxiii, Scisen. p. 28.

Scolopsides lineatus, Bleeker, Solor. p. 73, (not Riipp.)

Scolopsis bilineatus, Gunther, Catal. i, p. 357 ; Bleeker, Revis. Scolop. p. 359.

Scolop)sis Bleekeri, Giinther, Catal. i, p. 361.

B. V, D. V, P- 16, V. 1/5, A. f, C. 17, L. 1. 46, L. tr. 4/14, Ciec. pyl. 5.

Length of head 1/4 or a little less, of caudal 1/5, height of body 2/7 of the total length. i7(/es—diameter

4/11 to 2/5 of length of head, 2/3 of a diameter from end of snout, and 1 apart. The maxilla reaches to below

the front edge of the orbit or even to its fii-st third in the adult. Vertical limb of preopercle serrated, and its angle
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rattier produced and rounded. A strong preovbital spine, witli three teetli below it along tlie edge of the plate.

Opercular spine distinct. Teeth—villiform. Fins—dorsal spines not strong, increasing in height to the fourth

which equals 3/7 of the height of the body. Pectoral extends nearly to above the anal spines, the second of

which is very strong, longer than the third, and equal to rather more than half of the height of the body : .soft

dorsal and anal angularly rounded ; caudal forked. Colours—a white band from the snout to the base of the
dorsal spines : a second from above the orbit to a little way below the last dorsal spine : a third from the upper
edge of the eye to the lateral-line. A wide yellow, black-margined band passes fi-om the mouth to the commence-
ment of the soft dorsal fin. A large yellow blotch exists below the last half of the soft dorsal, which latter fin

is anteriorly edged with black : anal black in its front half and white posteriorly.

In the young, S. Bleeheri, Giinther, the light band bordered with black is nearly straight, and terminates
where the white spot exists in the adult, near the end of the base of the soft dorsal : another light band proceeds
from the upper edge of the eye to the base of the spinous portion of the dorsal fin ; whUst a tliird median one
goes from the snout to the base of the first dorsal spine.

Halitat.—Andamans and Malay Archipelago. The specimen is figm-ed life-size.

4. Scolopsis ghanam, Plate XXII, fig. 4.

Scicena rjlianam, Porsk. p. 50, No. 56.

Huloceutrus yhanain, Lacep. iv, p. 347.

Scolojysis lineatns, Riipp. Atl. Fische, p. 7, pi. 2, fig. 1, and N. W. Fische, p. 12G.

Scolopsides ghanam, Cuv. and Val. v, p. 348.

Scolopsis ghanam, Gunther, Catal. i, p. 362 ; Klunzinger, Verh. z. b. Ges. Wien, 1870, p. 739.

B. V, D. V", P. 17, V. 1/5, A. f, L. 1. 46, L. tr. 4/14, Cebc. pyl. 6 (4).

Length of head 1/4 to 4^, of caudal 1/5, height of body 3i to 3f in the total length. Eyes—diameter 1/.3

of length of head, 3/4 of a diameter from end of snout, and 1 apart. Scaleless portion of the head covered
with numerous small pores. The maxilla reaches to below the first fourth of the orbit. Preorbital spine strong,

the plate denticulated on the edge beneath it : lower edge of suborbital ring of bones serrated. Vertical limb of

preopercle strongly serrated, most coarsely so upon its produced angle. Opercular spine well developed.

Shoulder-bone serrated. Teeth—fine. Fins—the dorsal spines which are rather weak increase in length to the
fifth, the height of which nearly equals half the length of the head. Pectoral not quite so long as the head :

anal spines of equal strength, the longest equalling the extent of the postoi'bital portion of the head : caudal
deeply forked. Lateral-line—curves to opposite the end of the dorsal fin, from whence it proceeds direct to the
centre of the caudal. Colours—back olive, a yellowish-white band goes from the snout to the base of the dorsal

spines : a second from above the orbit to the end of the base of the dorsal fin : a third from the snout, where it

arises in common with the one for the opposite side, passes through the upper portion of the eye and at the
shoulder di\'ides into two, one being above the lateral-line and becoming lost on the back of the tail, the other
going below the lateral-line being lost on the last fourth of the body : a fourth goes along the preorbital and
suborbital ring of bones being lost above the base of the pectoral fin which has a black spot in its axU. Most
of the scales below the lateral-line in the anterior two-thirds of the body have a black spot at their bases. A
violet mark is present at the base of either lobe of the caudal fin.

Habitat.—Red Sea and Andaman islands, where it is very common. Specimen figured is Q^ inches in

length.

5. Scolopsis monogramma, Plate XXII, fig. 5.

Scolopsides monogramma. (Kuhl. and v. Hass.) Cuv. and Val. v, p. 338.

Scolopsis monogramma, Giinther, Catal. i, p. 358 ; Bleeker, Revis. Scolop. p. 369.

B. v, D. V", P- 17, V. 1/5, A. f, C. 17, L. 1. 44, L. tr. 5/14.

Length of head 1/4, of caudal 1/5, height of body 4/15 of the total length. Eyes—diameter 1/3 of length
of head, nearly 1 diameter from end of snout and also apart. Upper surface of the head flat, and the scales

extend forwards nearly to the nostrils. Preorbital bone with one flat spine having three small teeth at the
anterior-inferior edge of the plate, the depth of which equals half the diameter of the orbit : infraorbital ring
of bones finely serrated. The maxilla reaches to below the front edge of the orbit. Vertical limb of preopercle
almost evenly serrated as well as its rounded and somewhat produced angle. Shoulder-bone serrated. Teeth—
villiform. Fins—dorsal spines slender, increasing in length to the fourth which equals 3/7 of the height of the
body. Second anal spine stronger but not so long as the third which equals 3/10 of the height of the body :

caudal forked. Lateral-line—makes a very gradual curve to below the end of the soft dorsal fin. Colours—
olive with a deep black band, one scale wide, passing from the snout through the eye to above the base of the
caudal fin, until it arrives below the end of the dorsal fin it is inferior to the lateral-line : fins immaculate.

Habitat.—Andamans to the Malay Archipelago. Specimen figured is 5 inches long.

6. Scolopsis cancellatus, Plate XXII, fig. 6.

Scolopsides cancellatus, Cuv. and Val. v, p. 351 ;* Bleeker, Scifen. p. 28.

* It is suggested by Cut. and Val that Scolo2}sis Uncatus Quoy and Gaim. Voy. de JI. Froycinet. Zool. pi. 60. f. 3, may be this
species badly delineated.
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Scolopsis cancellatns, Gunther, Catal. i, p. 3G1, and Fische d. Sudsee, p. 30 ; Bleeker, Atl. leh. Perc.

t. xsxi, fig. 2, and Revis. Scolop. p. 355.

Scolopsis Bleekeri, Bleeker, Atl. Ich. Perc. t. xvi, fig. 1, (not Giinther.)

B. V, D. V", P- 15, V. 1/5, A. f, C. 17, L. 1. 44, L. tr. 31/14.

Length of head 1/4, of caudal 2/9, height of body 1/4 of the total length. %es—diameter 2/5 of length

of head, 1/2 a diameter from end of snout, and 3/4 apart. Dorsal profile more convex than that of the abdomen.

Interorbital space flat. Scaleless portion of the head studded with fine open pores. The maxilla reaches to

below the front edge of the orbit. Preorbital spine of moderate length and strength, fluted and with one or

two denticulations along the inferior edge of the plate. Some serrations on the suborbital ring of bones.

Vertical limb of preopercle serrated, most coarsely so superiorly and at its slightly produced and rounded angle.

Teeth fine. Fins—dorsal spines weak, increasing in length to the fifth which is more than half as long as the

head : pectoral as long as the head behind the front edge of the orbit : second anal spine stronger but a little

shorter than the third"'which equals half the length of the head, Lateml-liiie—cui-ves to opposite the end of

the dorsal fin, from whence it proceeds direct to the centre of the caudal. Colours—grejash above and whitish

below the lateral-line : a white streak goes from the snout to the base of the first dorsal spine : a second from

over the orbit to the end of the base of the dorsal fin : a third fi'om the upper third of the eye to opposite tlie

end of the pectoral : a fourth from the middle of the eye to the upper third of the caudal. Several wide but

irregular vertical bands pass from the back to the middle of the body. A black spot between the first and third

dorsal spines in their lower half. Bleeker observes that the longitudinal bands are more distinct and regular in

the young than in the adult, whilst the black spot on the spinous dorsal usually disappears with age.

Ettbitat.—Andamans, to the Malay Archipelago, and beyond. The specimen is figured life-size.

7. Scolopsis Vosmeri, Plate XXIII, fig 1 (young) : 2 (semi-adult) : 3 (adult).

Antliias Vosmeri, Bloch, t. 321.

Anthias Vosmari, Bl. Schn. p. 304.

Anthias Japonicus, Bloch, t. 325, f. 2 ; Bl. Schn. p. 307.

Ferca aurata, Mungo Park, Trans. Linn. Soc. iii, p. 35.

Lutjamis Japonicus, Lacep. iv, p. 31.

hutjanus Vosmeri, Lacep. iv, p. 213.

Lidjanus aureovittatus, Lacep. iv, p. 216.

Pomacentrus e7meaclactijhi,s, Lacep. iv, pp. 505, 508.

Liitjanus auratus, Bl. Schn. p. 328.

Spurns hurite, Russell, Fish. Vizag. ii, p. 5, pi. lOG.

Scolopisides hurite, Cuv. and Val. v, p. 331.*

Scolopsis knrite, Riipp. Atl. Fische, p. 9, t. 2, f. 3.

Scolopsis hate, Cuv. and Val. v, p. 329.

Scolopsides BiqrpelUi, Cuv. and Val. v, p. 332t ; Richards. Ich. China, p. 236.

Scolopsides vosmeri, Cuv. and Val. v, p. 333+
; Bleek. Verb. Bat. Gen. xxiii, Sciajn. p. 27.

Scolopsides torquatiis, Cuv. and Val. v, p. 335 ; Bleeker, 1. c. p. 28.

Scolopsis torquatus, Gunther, Catal. i, p. 356 ; Kner, Novara, Fische, p. 59 ; Bleeker, Revis. Scolopsis, p. 3b3.

Scolopsides aurata. Cantor, Catal. i, p. 81.

Scolopsis Japonicus, Gunther, Catal. i, p. 354 ; Day, Fish. Malabar, p. 25 ;
Klunz. Verb. z. b. Ges. m

VVien, 1870, p. 740.

Scolopsis auratus, Giinther, Catal. i, p. 355.

Scolopsis Vosniaeri, Bleeker, Revis. Scolop. p. 361.

Kimdid, Tarn.

B. V, D. V", P- 17, V. 1/5, A. f, C. 17, L. 1. 42-44, L. tr. 3|-4/13-14, Coec. pyl. (3 Kner.)

Length of head 1/4 to 3/14, of caudal 4/21 to 2/9, height of body 1/3 to 2/5 of the total length. Enes—

diameter 2/^5 to 1/3 (in the adult) of length of head, 2/3 of a diameter from end of snout, and 3/4 to 1 apart.

The maxilla reaches to below the anterior fourth or in the adult to beneath the front edge of the orbit.

Preorbital with rather a deep plate, armed superiorly with one strong fluted spine projecting backwards and

from about three to seven or eight denticulations below it : above this spine the suborbital^ plate is armed wiijt

another directed both forwards and backwards, in some specimens these are very small, especially the anterior one.

In one specimen this anterior projection of the suborbital spine is imperceptible, so it is probable that Sir John

Richardson's statement of " two suborbital teeth pointing backwards, one mider the other and more slender,

none pointing forwards," may have been quite correct : it is scarcely necessary to observe that he considered the

preorbital spine as a suborbital one. Preopercle with its vertical limb slightly emarginate, due to its projecting

* Cuv. and Val. remark upon Russell's figure showing 10 soft rays in the dorsal fin, and his description giving 1 1, consequently

a new name was bestowed on the species, which however only possesses 9 rays.

t Cuv. and Val. bestowed this designation on Riippell's fish because the vertical limb of the preopercle is not shown so

emarginate as figured by Rnssell and as existing in nature.

X Scolopsis argyrosomus, Kuhl and v. Hass. JISS. apud Cuv. and Val.
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and rounded angle : it is serrated in its whole extent, but the character of these serrations alters considerably

n-ith age. In the young, .S'. torquatus, the serrations are moderately coarse and directed backwards, sometimes

a smalf cusp exists at the base of some, at other times it does not, the vertical limb and rounded angle may be

said to be serrated, the serrations being directed backwards. As the size of the specimen augments, S. Japonkns,

we find that these basal cusps begin to"be more distinctly developed, and a blmit one as a rule is present at the

base of every serration, in some specimens the posteriorly directed teeth now begin to disappear. As the adiilt,

S. auratus, is reached the appearance becomes remarkable, the posteriorly directed serrations on the vertical

limb (not on the angle) have become absorbed, and the cusps at their bases have augmented in size and

consequently the serrations project outwards instead of backwards. Operclo with a moderately developed spine.

Teeth—generic, i^/xs—dorsal spines strong, each alternate one being broader, they increase in length to the

fourth or fifth, from whence they continue "of about the same height, or equal to about half the length of the

head, whilst the rays are of about the same height. Pectoral equal to the length of the head posterior to the

nostrils : ventral almost reaching the anus. Anal spines strong, the third nearly equal to the highest in the

dorsal fin but one-foui-th shorter than the second in a specimen 8| inches in length ;
in younger specimens the

dilference in length is sometimes not so gi-eat, in such cases the second spine is generally the longer, as will be

alluded to: caudal forked. C'oZomcs—adult of a pale dull-red, usually having a whitish band round the

opercles, from the upper edge of which bone a longitudinal wide line of the same coloui- passes backwards

below the lateral-line, being lost beneath the end of the base of the dorsal fin. Every scale on the body has

generally a dark basal mark. In the medium size fish, ,S'. Japonicus, the ground colour is often the same as

given for the adult, but in others it is of an ashy grey : the opercular band is generally distinct and of a cream-

yellow colour. A deep arterial blood-red spot exists behind the opercular spine, and the fins are of a pale

yellow. In the young, 5'. tnrquatus, the band of the opercles is very distinct and of a light lemon-yellow colour,

whilst the blood-red spot behind the opercular spine is very well marked : the inside of the mouth is likewise red.

If we divide this fish into three distinct species merely in accordance with the colours observed,^ the

difficulty arises amongst specimens from India, of ability to discover any very young S. auratus or S. Japonicus,

unless the S. torquatus is admitted to be such. Of course, however, it is by no means improbable that some im-

mature might from the first adopt the livery seen in the adult, but such a mere anomaly would be insuificient to

constitute a valid species. In Cuvier and Valenciennes, it is observed that Ruppell's figure of S. kurite, does not

show such an emargination of the preopercle as is exhibited in Russell's, this however appears to have been

merely an accident. The question of the direction of the preopercular serrations deserves however more

consideration, and it was not until I had collected a large number of specimens of all ages and examined those

in the British and Madras JMuseums, that I arrived at the conviction that such were merely due to maturity or

the reverse of the specimen. In the young, although the serrations project backwards, they have a small cusp

at their base, which, did it gi-ow, would project outwards : in middle age tliis outer projection increases in

development whilst the posterior one shows signs of atrophy : in the adidt stage the change is completed, the

earliest serrations have become almost or entirely absorbed, the original basal cusp has developed mto an

outwardly directed serration, having sometimes the original ones in the form of a backwardly projecting cusp at

the base of each.
. . , , p

Bleeker, Z. c. places S. torquatus as nearly allied but distinct from S. Vosmeri, being distinguished from it

by a more convex profile, a larger head, larsrer eyes and a lower anal fin. In colours by an absence of the hght

lateral band and a purple triangular spot at the base of the pectoral fin. He gives in ,S'. torquatus length of head

4 to 4i, height of body 2| to 3 in the total length; eyes, diameter 2 to 2\ in the length of head: in the -S'.

Vosmeri, length of head 4| to 4|, height of body 2f to 3 m the total length; eyes, diameter 2t to 3 m the

length of head.

PL xxiii, fig. I, represents a specimen of S. torquatus, life-size, no longitudinal band exists and the pectoral

blotch is distinct, but the comparative length of the second anal spine is as great as in any specimen of the

typical S. Vosmeri, which I have seen. In four other specimens 6, G^, 6^, and 7 inches respectively m length,

the second anal spine is only 1/2 the length of the head. Therefore variations do exist, and to prove such I

have figured (PI. xxiii, fig. 2) an intermediate form, 6^ inches in length, which agrees with Bleeker's torquatus.

Hahitat.—ned Sea, East coast of Africa, seas of India to the ilalay Archipelago and beyond, attaimng

at least 12 inches in length.

8. Scolopsis lencotEenia, Plate XXIII, fig. 4.

ScoloiishJes leucotmiia, Bleeker, Banka, p. 4.3I, Atl. Ich. Perc. t. xvi, fig. 4, and Revis. Scolop. p. 351

;

Giinther, Catal. i, p. 3G3.

Scolopsides leucotmnioides, Bleeker, Celebes, p. 439; Giinther, Catal. i, p. 3G3.

B. V, D. \°, P. 17, V. 1/5, A. f, L. 1. 39, L. tr. 3^/13.

Length of head equals one fourth less than the height of the body. Enes—diameter 2/5 of length of head,

1/2 a dianleter fi-om end of snout, and 1 apart. Interorbital space flat: dorsal profile more convex than that of

the abdomen. Cleft of mouth somewhat oblique : the maxilla reaches to below the first third of the orbit.

Preorbital one-third as high as the diameter of the eye, its spine weak, and tlie hind edge of the plate with a

few indistinct serrations : suborbital ring of bones serrated. Vertical limb of preopercle slightly emargmate,

serrated along its whole extent but most'eoarsely so at its rounded angle. Shoulder-bone serrated. Teeth—&ne..
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Fins—dorsal spines strong, increasing- in length to tlie fourth which equals half the length of the head : pectoral

equals the length of the head without the snout : the ventral nearly reaches the anal : second anal spine much
the strongest and consideralily the longest, equalling the length of the head behind the middle of the eye.

Colours—a broad yellowish-white streak from above the eye to the upper edge of the free portion of the tail,

it is margined both alaove and below with a dark purple stripe : above it the body is reddish-brown, below it

yellowish : a dark purplish vertical baud extends down the opercle. Fins reddish, the dorsal with a fine black

upper edge and a dark band along the centre of its spinous portion.

In the typical S. leucoUeaia, no black mark exists on the dorsal fin, and the second anal spine is longer

and stronger than the third.

In S. leucotiBiiioides a black blotch exists between the first and fourth dorsal spines, and the second and
third anal spines are of about equal length and strength.

In the specimen figui-ed, a dark band passes along the spinous dorsal and the anal spines are as in

8. leucoUenia.

Hahitat.—Bombay to the Malay Archipelago.

My single specimen having its tail injured must be the excuse for the way in wluch I have given the

proportions, but Bleeker observes, length of head 1/4, height of body 2/7 to 1/4 of the total length.

9. Scolopsis ciliatus, Plate XXIII, fig. 5.

Holoeentrus ciliatus, Lacep. iv, pp. 33.3, 371.

Scolopsides lycogenis, Cuv. and Val. v,* p. 346, pi. 127 ; Bleeker, Sciseu. p. 27.

Scolo2'>sis ciliatus, Gunthei-, Catal. i, p. 355.

B. V, D. V", P- 17, V. 1/5, A. f, C. 17, L. 1. 44, L. tr. 3|-4/15, Ckc. pyl. 5, Vert. 10/14.

Length of head 1/4 to 4|, of caudal nearly 1/5, height of body 3^ to 3| in the total length. Eyes—
diameter 2/5 to 3/8 of length of head, 2/3 of a diameter from end of snout, and 1 apart. A prominent ridge

having a serrated edge exists on the maxilla, and that bone extends to below the front margin of the orbit.

Preorbital with a strong spine directed backwards, two smaller ones on the plate below it and a few serrations

beneath. Vertical edge of preopercle serrated, most strongly so at its angle which is not produced. A con-

spicuous spine on the opercle : shoulder-bone serrated. Teeth—villiform. Fins—dorsal spines slender, increasing

in length to the fifth, the height of which nearly equals half the length of the head : anal spines not strong, the

third weaker but longer than the second, and nearly equalling the longest in the dorsal fin : caudal forked.

Colours—greenish-olive above, becoming lighter on the abdomen : a silvery white band extends between the

lateral-line and the back, from near tlie head to opposite the commencement of the soft dorsal : the position of

this white line Bleeker observes is liable to change with age : the scales below the lateral-line have a golden spot.

Fins reddish.

Hahitat.—Andamans, Malay Archipelago, &.c. The specimen figured is 7 inches in length and from tho

Andaman islands.

Genus, 22

—

Dentex, Cuv.

Gymnocranius, pt. Klunz. : Paradentex, pt. Blkr. : Synagris, (Klein) Bleeker.

BrancM'Ostecjals six or seven : pseudobrancMce. Body oblong, rather elongate, and a little elevated. Eyes of

viedium or rather large size. Mouth moderately protractile, its cleft more or less horizontal : jaws of about equal

length. Preopercle entire or feebly serrated : op/ercle without any or with a not very pronvinent spine : the distance

between the eye and the angle of the mouth considerable. Generally strong canines from 4 to 6 Mt number in bothjaips,

almost invariably present in the upper : a conical outer lateral roiu in either jatv : vomer, palate, and tongue edentu-

lous. One scaleless dorsal fin having from 10 to 13 spines, anal with three and nine to eleven rays : the spines

generally loeah, and being more or less providedj tvith a scaly groove: caudal forked. Scales ctenoid, of moderate size,

more than three rows between the eye and the angle of the preopercle, none on the front of the snout, jaws, or preorbital.

Air-vessel not constricted but notched posteriorly. Pyloric appendages few.

This Genus has been subdivided from Synagris, mostly owing to the existence of upwards of three rows
of scales across the preopercle. Even thus restricted it has been further subdivided and Q-ymnoaranius, Klunz.

^

Paradentex, Bleeker, consists of those species in which the scales do not extend forward on the upper surface of

the head so far as the eye : none on the outer ILmb of the preopercle : the upper jaw is rather more protractile,

and the canines are weaker.

Geographical distribution.—The fishes of this Genus have a wide range, being found in the Mediterranean,

Atlantic, Red Sea, and through those of India to the Malay Archipelago, and beyond.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Dentex rivulata, D. -i-g, A. ^. Canines in both jaws. Sinuous blue lines on the sides of the head.

Red Sea, Ceylon.

* lA/cogenis argyrosoma, Kuhl. and v, Hass. Mss. apud Cuv. nui Val.
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1. Dentex rivulatus.

Riipp. N. W. Fischc, p. IIG, t. 29, fig. 2; Giiuthcr, Catal. i, p. 372.

Gijmnocranius rivulatus, Klunz. Verb. z. b. Ges. Wien, 1870, p. 7G5.

D. \%, P. 15, V. 1/5, A. tV, C. 17, L. 1. 48, L. tr. 7/20.

Length of head 4/17, of caudal 2/11, height of body 3/10 of the total length. %es—diameter 3/11 of

the leno-th of head, If diameters from the end of snout, and ly apart. The depth of the preorbital rather exceeds

the leno-th of tlie diameter of the orbit. The maxilla reaches to below the front nostril. Hind limb of preopercle

almost vertical and entire, a few serrations exist along its rounded angle. Teeth—an outer row of strong canines

in the upper jaw, and a strong lateral row of conical ones : lower jaw with six canines in front and a lateral

conical row which posteriorly become rather obtuse. Fins—dorsal spines rather strong, increasing in length

to the fourth from whence they decrease to the last, the height of the fourth equals the distance from the eye to

the end of the preorbital bone, the last dorsal spine equals the length of the third and is slightly longer than the

ninth : second anal spine two-thirds as long as the third wliich equals the length of the post-orbital portion of

the head : caudal deeply forked. Scales—five rows on the cheeks : superiorly they do not extend so far as to

opposite the posterior edge of the orbit. Colours—gi-eenish, glossed with golden on the sides : wavey blue lines

along the snout and over the preorbital.

Habitat.—Red Sea and Ceylon.

Genus, 23

—

Synagkis (Klein) Giinther.

Dentex, pt. Cuv. and Val : Nemipterus, Swains. : Sponchjliosoma, sp. Cantor : Heterognathon, pt. Steind. :

Dentex (C. V.) Bleeker.*

DrancMostegals five or six : j^seiidolrancJuce. Body oUong, rather elongate and a little elevated. Eyes of

medium or rather large size. Mouth moderately lyrotractile, its cleft more or less horizontal : jaws of about ^ equal

length. Preopercle entire or feelly serrated : opercle without any or %mth a not very prom-inejit spine: the distance

between the eye and the angle of the mouth C07isideralle.f Moderately sized curved canines in the upper and generally

feeble ones in the front of he lower jaw: an inner vilhform band in either jaw and usually an outer conical rmv

:

-vomer, palate, and tongue edentulous. One scaleless dorsal fin having ten spines and nine rays : anal also scaleless

having three spines and seven rays: all the spines weak: caudal forked. Scales ctenoid, of moderate size, three roivs

on the pireopercle none along its outer border, on the snout, preorbital, or jaws. Air-vessel not constricted but notched

posteriorly. Pyloric appendages few.

Swainson's genus Nemipterus is founded on Dentex filamentosus, C. and V. = D. strhtus = Syyiagris,

GiJnther, and consequently might perhaps (to prevent foi-ther confusion) be employed instead of Synagris.

Geographical distribution.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and

beyond.

SYNOPSIS OF SPECIES.

1. Synagris striafus, D. V". ^- f' ^- 1- ^8. Preopercle serrated : only 2 rows of teeth in the Tower Jaw,

no conical ones. Two first dorsal rays and upper lobe of caudal prolonged. Silvery, with purplish bands. Seas

of India to Sm-inam. , . , „
2. Synagris ti>lu, D. V". ^- f' L. 1. 48. Preopercle entire. Lateral conical teeth m either .law. Dorsal

spines elongated and interspinous membrane deeply notched. Roseate, with yellow longitudinal bands. Seas

of India to the Malay Archipelago.

3. Synagris Bleekeri, D. V". ^- h L. 1. 48. Preopercle entire. No outer conical row m the upper jaw,

a single, conical lateral row in the mandible. No elongated spines or rays : interspinous membrane slightly

notched. A spot on the opercle. Seas of India.

4. Synagris filamentosus, D. \'', A. f, L. 1. 48. Preopercle serrated. A lateral outer row of small conical

teeth in the upper jaw only. Upper caudal lobe prolonged : interspinous membrane slightly notched. Yellowish-

red, with roseate longitudinal bands. Seas of India.

5. Synagris notatus, D. V*! ^- f> L. 1. 47. Preopercle entire. An outer row of small conical teeth in

the upper jaw, also a similar row in the mandible, but becoming very small in the last fourth of the jaw. No
elongated spines or rays; interspinous membrane slightly notched. A brilliant spot on the first 'j scales below

the lateral-line. Andamans.

1. Synagris striatus, Plate VIII, fig. 5. J

? Coryidicma striata, PL Mss.

? GoryphoMa lutea, Bl. Schn. p. 297, t. Iviii.

Dentex striatus, (? Cuv. and Val. vi, p. 252) ; Jerdon, M. J. L. and Sc. 1851, p. 134.

* Genus Synagris (Klein) Bleeker = Dentex (C. V.) Giiuther in part, and is not similar to Synagris. Giinther.

t The preorbital in the following species of tliis genus is high and consists of two pieces, the jiosterior of which ends in u

point at its posterior-superior angle, but tliis point, which is of varying extent, does not form a spine as in the genus Scolopsis. The

posterior border of this preorbital plate is free, the skin covering it not passing directly on to the cheeks, but being first reflected on to

the posterior snrfacc of the plate.

% JIarked Synat/ris luteu! on the plate.
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De7itex filamentosus, Cuv. and Val. vi, p. 244, pi. 155 (not Val. Isles Canar. nor Cantliarus filamentosus,

Riipp.)

Nemipterws filamentosus. Swains. Fish, ii, p. 22.3.

.'* Synagris luteus, Giinther, Catal. i, p. 380.

Synagris macronemus, Giinther, Catal. i, p. 380.

B. vi, D. V", P- 17, V. 1/5, A. f, C. 17, L. 1. 48, L. tr. 31/10.

Length of head 4^, of caudal (without its prolongation) 4|, height of body one-fourth of the total lengtli

(excluding tlie prolonged caudal ray). Eyes—diameter Z\ in length of head, 1 diameter from end of snout,

and 2/3 of a diameter apart. The height of the head equals its length exclusive of the opercle : lower jaw

slightly the longer : the maxilla reaches to below the front edge of the orbit. Height of preorbital equals 2/3

of the diameter of the eye, it terminates posteriorly in a point below the last third of the eye. Vertical limb

of preopercle finely and evenly serrated in its middle third, its angle rounded and entire. Opercle without any

distinct spine. Teeth—villiform along the whole of the upper jaw, with 4 canine-like ones anteriorly in either

premaxillary, laterally the outer row is composed of about 30 closely set conical ones : the inner ones in the

mandiljle are villiform just above the symphysis, whilst laterally they are in two rows of which the inner is

slightly the larger. Fins—dorsal spines rather weak, the two first elongated, the second reaching to the base

of the caudal fin : interspinous membrane very slightly notched, the height of the last eight spines gradually

increases, the last equalling rather more than the length of the postorbital portion of the head but is not so

high as the rays. Pectoral as long as the head. Ventral reaches the anal. Third anal spine the longest, and

equalling 1/3 of the length of the head. Caudal forked, upper lobe with a filamentous prolongation. Scales—
extend forwards superiorly to between the eyes. Lateral-line—the tubes divide posteriorly into two branches.

Colours—silvery, with pinkish longitudinal bands : fins pinkish stained with yellow.

The specimen described and figured is from Sir W. Elliot's Madi-as collection, the coloured figui-e is

named Deniex striatus C. V. by Jerdon, and is alluded to in M. J. L. and Sc. 1851, p. 134.

This species, a specimen of which, from Vizagapatam, has been given me by Sir Walter Ellic*, cannot bo

Spondyliosoma guliminda (C. V.) Cantor,* Catal. p. 60, which is not Russell's Sitarus lama guliminda—Synagris^

tolu, of which I have both male and female specimens. It is very similar to S. Japonims, but (irrespective of

the spines being weaker and longer, it has only 9 instead of 10 rows of scales between the lateral-line and the

base of the anal fin). I have a male of that species which has no prolongation of the dorsal fin. There are two

of Bloch's specimens marked Detitex luteus at Berlin, one evidently the skin from which Bl. Schn.'s figure has

been taken, the artist not having reversed it, whilst he has delineated the eye too small, and the (?) elongated

dorsal spines are broken. On the second specimen, which has no elongated dorsal spine, is Val.'s label, " C'est

le vi'ai G. lutea, Bl. Schn." Bloch's may be this species, but it has several rows of villiform teeth in the

mandibles of about the same size and very similar to (S. Jaiwmciis, which it appears to resemble. This

(Synaqris striates) is certainly Jerdon's Dentex striatus.
'

Bl. Schn.'s figure is probably coloured from a description in which it was said to have been striated or

banded, and instead of placing such longitudinally he has given them as vertical.

Habitat.—Coromandel coast of India : the specimen figured was captured November 25th, 1852. Dentex

filamentosus, C.V., came from Surinam.

2. Synagris tolu, Plate XXIII, fig. 6.

Sparus lama guliminda, Russell, Fish. Vizag. ii, p. G, pi. cvii.

Bentex tolu, Cuv. and Val. vi, p. 249 ; Bleeker, Spar. p. 13, Atl. Ich. Perc. t. xxvii, fig. i, and Revis.

Dentex. p. 20 (not Klunz.)

CantJiarus gulimimla, Cuv. and Val. vi, p. 344 (not Spondyliosoma guliminda, Cantor.)

Cundil, Tam.

B. vi, D. V", P- 17, V. 1/5, A. i C. 17, L. 1. 48, L. tr. 3/10, Csec. pyl. 10-11.

Length of head 2/9, of pectoral 1/6, of caudal 2/9 to 1/4, height of body 2/9 to 1/4 of the total length.

Eyes—transversely oval, diameter 1/3 of length of head, 1 diameter from end of snout, and 2/3 apart. Jaws of

equal length, the maxilla reaches to below the front edge of the orbit. The lower edge of the preorbital

obliquely convex in its posterior half, its height equals half the diameter of the orbit. Preopercle entire.

Opercle with a small flattened spine. Teeth—villiform along the whole of the upper jaw, with from 4 to (J

canine-like ones anteriorly in either premaxillary, laterally the outer row is composed of about 16 closely set

pointed ones : the inner ones in the mandible also villiform, opposite the symphysis in several rows, laterally in

a single one, the outer row in front of the lower jaw is rather larger than the villiform ones, but not so large as

the outer lateral row which equals those in the side of the upper jaw. Fins—dorsal spines very slender and

flexible, the interspinous membrane deeply notched. The spines increase in length to the sixth, seventh, and

eighth, which equal two-thirds the height of the body, the last spine equals two-fifths of the height of the body

and is of the same length as the last ray : pectoral fin as long as the head excluding the snout : ventral with its

outer ray elongated, scarcely reaches so far as the anus : second anal spine of equal strength to but not so long

* In Cantor's fish the dentition is slightly difiTerent, it has villiform teeth in both jaws, with 5 or 6 small curved canines in the

front of the upper jaw, whilst laterally its outer row is slightly enlarged : the canines in iront of the lower jaw are very small, whilst

laterally the outer row is scarcely larj^er than tlie villiform teeth.

N 2
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as the third wliicli equals one third of the height of the body : caudal deeply forked the upper lobe the longer.

As regards sexes the dorsal sj)ine8 are equally prolonged in males and females : the pectoral is a little longer in

tlie males, extending to the anus, but the caudal lolx;s are the same. Culuurs—rosy, with four or five yellowish

longitudinal bands between the rows of scales from immediately above the base of the pectoral fin. Fins
pinkish : tips of dorsal spines orange.

Russell's figui-e, although defective, is sufficient to distinguish the species by : it is the most common
kind in IMadras from October to March, and may be at once recognised fi'om the other recorded forms by its

long and flexible dorsal spines and deeply emarginate interspinous membrane. The caudal fins of some males
examined in October had no filamentous prolongations.

Cuv. and Val. specimens are in good preservation at Paris and coincide with the above described, but
not with Sponihjllosnma ijulimitula, Cantor, whose type is iu the British Museum.

Habitat.—Seas of India to the Malay Archipelago.

3. Synagris Bleekeri, Plate XXIV, fig. 1.

B. vi, D. V", P- 17, V. 1/5, A. f, C. 17, L. 1. 48, L. tr. 3^11.

Length of head one-fourth to 2/9, of caudal 4f , height of body 4j in the total length. Eyes—transversely

oval, diameter 3J in the length of head, Ij diameters from end of snout, and 1 apart. Interorbital space flat.

The maxilla reaches to below the first third of the orbit. Preorbital three-fourths as high as the leng-th of the

transverse diameter of the orbit, its posterior margin oblique gradually passing into the inferior one. Preopercle
entire. A small flat spine on the opercle. Teetli—in villiform bands in the upper jaw, four small canines in the
front of each premaxillary, no enlarged lateral row : villii'orm teeth above the symphysis in the lower jaw, but
continued a very short distance laterally, and canine-like teeth in front of the lower jaw, and a single row of

conical ones in the last two-thirds of the mandible. Fins—dorsal spines of moderate strength with the
interspinous membrane scarcely notched, the spines increase in length to the last, the height of which equals the
length of the post-orbital portion of the head or two-fifths of the height of the body, the last rays somewhat
elongated and equal to half the height of the body. Pectoral nearly as long as the head : ventral with its outer

ray elongated and nearly reaching the anal spines : anal sjiines of equal strength, the second not so long as the

third which is rather longer than the diameter of the orbit : caudal deeply forked, the upper lote the longer,

but no filamentous prolongation was observed in Madras specimens. Golours—reddish superiorly, becoming
silvery along the sides and beneath, where yellow bands exist : a bluish spot on the opercle : fins reddish, dorsal

edged with orange and having a golden band along its base.

This species is closely allied to S. notatus, from which it differs both in its dentition and colouring.

Sahitat.—Seas of India. The specimen figured is from I\Iadras, and 8 inches in length.

4. Synagris Japonicns, Plate XXIV, fig. 2.

Sparus Japonicus, Bl. t. 277, f. 1 (not Synagris Japonicus, Giinther).

Cantharnsfilamentosiis, RLipp. Atl. p. 50, t. xii, f. 3 (not Deiitexfilamenfosus, C. V.).

Dmitex tambulus, Cuv. and Val. vi, pp. 249, 558 (? Riippell, not Bleeker).

fBentex hipuiictatus, (Ehren.) Cuv. and Val. vi, p. 247.

Synagris Jilamentosus, Giinther, Catal. i, p. 378.

Synagris grammicits, Day, Fish. Malabar, p. 20, pi. iv.

Changarah, Tam.

B. vi, D. V", P- 17, V. 1/5, A. f, C. 17, L. 1. 48, L. tr. 3|/10.

Length of head 1/4, of cau.dal 2/9, height of body 1/4 of the total length excluding the filamentous

prolongation of the upper caudal lobe. Eyes—diameter 3^ to 3j in length of head, Ij to H diametei's from end
of snout, and nearly 1 apart. The maxilla reaches to below the fii'st third of the orbit. Vertical limb of
preopercle finely and evenly serrated in its lower half : its angle rounded and entire. Opercle without any
distinct sjjine. Teeth—^in villiform bands in both jaws, from four to six small curved canines in the front of

either premaxillary, whilst the outer row is a very little the largest : in the mandible the last six or eight teeth

only are conical and a little enlarged. Fins—dorsal spines rather weak with the interspinous membi-ane scarcely

notched, the height of the sj)ine8 increase to the last which equals the length of the postorbital portion of the

head ; the last ray equals half the length of the head. Pectoral reaches to above the anal spines. Ventral,

having its first ray prolonged, reaches as far as the anal fin. Third anal spine slightly weaker than the second but

longer, equalling one-third the length of the head. Caudal deeply forked, having a filamentous prolongation.

(This may be peculiar to the males, but I have reason to believe it is present in the females. In a specimen
captured at Madras, 9^ inches in length to the end of the caudal lobes, the upper one is produced beyond this

2^^^ inches in addition.) Colcmrs—-yellowish-red, having longitudinal reddish lines along each row of scales.

Dorsal and anal fins with a yellow streak along their centres, a grey base and pinkish edge.

Dentex Blochii, Bleeker (Sciten. p. 17(3, and Revis. Dentex, p. 27)^=Sy>iagris Japonicus, Giinther (Catal. i,

p. 378) is not synonymous with the above, its preopercular limb being entire. The statement in Cuv. and Val.

of the preopercular edge being entire is erroneous, as I have convinced myself by examining the type specimen
at Berlin, and Val.'s identification of it with Sparus Japonicus was perfectly correct.

S. grammicus ajipears to be a variety of this fi.sh, its preorbital being considerably higher than is seen in
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specimens from the Red Sea and East coast of Africa, in the former the height equalling almost 1 diameter of

the orbit ; in the latter 1/2 or 2/3 of a diameter.

Habitat.—Red Sea, East coast of Africa, and seas of India.

5. Synagris notatus, Plate XXIV, fig. 3.

? Dentex furcosus, Cuv. and Val. vi, p. 244.

Synagris furcostts, Gunther, Catal. i, p. 373.

Synagris notatus, Day, Pro. Zool. Soc. 1870, p. C84.

B. vi, D. u, P- 15, V. 1/5, A. f, C. 17, L. 1. 47, L. tr. 31/10.

Length of head 3| to one-fourth, of caudal 2/9 to one-fifth, height of body one-fourth of the total

length. Eyes—diameter 3| to 1/4 in the length of head, \\ diameters from the end of snout, and nearly 1 apart.

Height of the head nearly equals its length. The maxilla reaches to below the front edge of the orbit. Preorbital

under the commencement of the eye is nearly as high as the transverse diameter of the orbit, whilst its hind

edge is more angular than in S. lileekeri. Preopercle entire. Opercle with a small flat spine. Teeth—villiform

in the upper jaw with four large curved canines in either premaxillary, and laterally an outer conical row which

are not very large : villiform ones in the front third of the lower jaw with sis well-developed anterior canine-

like ones, laterally a row of conical teeth which become small in the last fourth of the jaw. Fins—dorsal spines

weak, interspinous membrane very slightly emai'ginate, the spines increase in length to the fifth from whence they

continue of about the same height or 1/3 of the length of the head to the last which is a little longer being 2j
in the same distance : the length of the last rays equal that of the postorbital portion of the head. Pectoral

equals 3/4 of the height of the body. Caudal forked, upper lobe the longer. Colours—rosy with a brilliant

spot on the first five scales below the lateral-line, the upper half red, the lower yellow. Five or six longitudinal

j-ellow bands are present below the lateral-line, and three sUvery-whitc ones : fins pinkish, with a yellow band

along the bases of the dorsal and anal.

This appears to be a slight variety of S. furcosus, Giinther, in which latter the dorsal spines increase in

length to the third from whence they slightly decrease to the last which equals the length of the head behind

the eye.

Dentex furcosus, C. V. has an elongated body and the caudal lobes very prolonged.

Halitat.—Seas of India.

Genus, 24

—

Pentapus, Cuv.

Leiopsis, Bennett : Gnatlwdentex, pt. Bleeker.

BrancJiiostegals six : pseii,dohranchice. Body oblong. Eyes of medium size. Cleft of mouth more or less

horizontal and not deep : jaws of about equal length: a serrated ridge may extend along the tipper jaw. Preopercle

entire: opercle witJwut any or ivith a very feeble spine: preorbital narrow, entire, the distance between the eye and

the mouth small. Villiform teeth in the jaws tvith canines, pialate edentulous. One scaleless dorsal fin receivable into

a groove at its base, having ten spines and from eight to ten rays : anal ivith three spines and from eight to ten,

rays : caudal forked. Scales ctenoid, of moderate or small size, with three or more rows on the preopercle. Air-vessel

simple. Pyloric appoidages few.

Dr. Bleeker separates Gnatlwdentex from Pentapus due to its possessing a serrated longitudinal ridge on

the upper jaw, &c.

Geographical distribution.—Seas of India to Australia.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Pentapus aurolineatus, D. \%, A. g-Ts, L. 1. 74-78. Golden bands along the body, a white spot on the

back behind the last dorsal ray. Ceylon to the Malay Archipelago and beyond.

1. Pentapus aurolineatus.

Spams awrolineatus, Lacep. iv, p. 132.

Dentex lycogenis, Benn. Proc. Zool. Soc. i, p. 127.

Pentapus aurolineatus, Cuv. and Val. vi, pp. 269, 559, pi. 157 ; Bleeker, Halma. p. 55 ; Giinther, Catal. i,

pp. 381, 507, and Fische d. Sudsee, p. 33, t. xxv, f. B.

Gnathodentex aurolineatus, Bleeker, Atl. Ich. Perc. t. xl, fig. 3, and Revis. Dentex, p. 49.

B. vi, D. \%, P. 16, V. 1/5, A. ^J^, C. 17, L. 1. 74-78, L. tr. 6/20.

Length of head 4J to one-fourth, of caudal nearly one-fifth, height of body two-sevenths of the total

length. Eyes—diameter 2/5 of length of head, 3/4 of a diameter from end of snout, and 1 apart. The maxilla

reaches to below the front nostril, a serrated ridge extends along the centre of the upper two-thirds of its outer

surface. Teeth—about six canines in the front of the upper jaw, and an equal number in front of the lower, the

outer of which is enlarged. Fins—dorsal spines rather weak, increasing in length to the fourth which is two-

fifths of the height of the body below it, the hind ones are a little shorter, the rays are rather higher than the

spines, interspinous membrane slightly notched : pectoral nearly as long as the head : ventral nearly reaches the

anal, the spines of the latter ai-e not strong, the third the longest but not quite equal to the fourth of the dorsal

:
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caudal deeply forked. Colours—silvery, -witli four or five liorizontal golden bands along the sides, and a silvery

mark on the back behind the last dorsal ray : fins rosy, the dorsal, caudal, and anal being margined with red.

Habitat.—Mam-itius, Ceylon to the Malay Archipelago, and beyond. This species exists in the Netley

Hospital Museimi, it was received from Ceylon.

Genus, 25

—

Shakis, Cuv.

BrancMoste'jals six : pseiulolranchice. Body ohlong or cylindrical. Eyes of medium or large size, mouth

very protractile. Preopercle entire. Teeth in the jaws, none on the vomer. A single, sometimes deeply notched

scaleless dorsal fin, with from nine to fifteen feeble spines ; anal with three. Scales ctenoid, rather small. Air-vessel

not constricted, hut generally forked posteriorly. Pyloric appendages feiv.

Geographical distriliution.—Mediterranean and Atlantic ocean, one species from Ceylon.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Smaris halteatus, D. \%, K. ^. - K sUvery band from the eye to the tail.

1. Smaris halteatus.

Cuv. and Val. vi, p. 424; Giinther, Catal. i, p. 389.

B. vi, D. \i„ P. 17, V. 1/5, A. ^.
Length of head 4j, of caudal 6|, height of body one-fourth in the total length. Eyes—diameter 2f in

the length of the head, 2/3 of a diameter from the end of snout. Body cylindrical and somewhat elongated :

mouth protractile : the maxilla reaches to below the front edge of the orbit. Teeth—fine. Fins—division

between the spinous and soft portions of the dorsal well marked. Colours—reddish-brown along the back, dotted

with small brilliant silvery spots : the coloured part of the back streaked with the brilliant silver of the sides,

whilst below this coloured portion is a wide silvery longitudinal band, which passes from the superciliary region

across the opercle, and proceeds to the tail. Fins pale coloui-ed.

Habitat.—Ceylon, to 4 inches in length.

Genus, 2G

—

Cesio, (Comm.) Cuv.

CcBsio, sp. Cuv. and Val. : Paraccesio, Bleeker ; Odontonectes, Giinther.

Branchiostegals six or seven : pseudohranchim. Body ohlong, sometimes soraewhat elevated. Mouth moderately

protractile, its cleft oblique, lower jaw sometimes the longer. Preopjercle entire or minutely serrated. Fine teeth in,

the jaics, sometimes deciduous ones on the vomer or pialate. A single dorsal fin, more or less scaled (rarely scaleless)

with the anterior piortioii the higher and having from nine to thirteen feeble spines:* anal with three. Scales very

finely ctenoid, of moderate or small size, and as a rule extended over the bases of the vertical fins. Air-vessel not

constricted.

Bleeker (Fish. Madag. p. 38) has instituted a Genus Paraccesio for the reception of those species in which
the dorsal fin is scaleless.

Geographical distribution.—From the Red Sea, through those of India to the Malay Archipelago.

SYNOPSIS OF SPECIES.

1. GcBsio pinjalo, D. -i^, A. -5%, L. 1. 50-55, L. tr. 9/18. Eoseate and yellow : dorsal and caudal edged

with black. Seas of India to the Malay Archipelago.

2. Ccesio cuning, D. ^J., A. -^, L. 1. 53. Bluish-green above, rosy below. Seas of India to the Malay
Archipelago.

3. Ccesio chrysozona, D. \^, A. yt^tt- -^ golden longitudinal band : a black spot in the axil and a

black band along the middle of either caudal lobe. Eed Sea, seas of India to the Malay Archipelago.

1. Cassio pinjalo, Plate XXIV, fig. 4,

Pinjalo typus, Bleeker, Bydr. Topog. Batav. p. 521 and Revis. Ceesio, p. 25.

Ccesio pinjalo, Bleeker, Msenid. p. 10, Java, i, p. 102, and Atl. Ich. Perc. t. xiv, fig. 3; Gunther, Catal. i,

p. 39L
Mesoprion Mitchelli, Giinther, Ann. and Mag. Nat. Hist, xix, 1867, p. 257, pi. ix.

B. vii, D. W, P. 21, V. 1/5, A. ^, C. 17, L. 1. 50-5.5, L. r. ' ^H S L. tr. 9/18.

Lengt,h of head 2/9, of caudal 1/5, height of body 2/7 of the total length. %es—diameter 2/7 to 1/4 of length

of head, 3/4 to 1 diameter from end of snout, and also apart. Body oval and compressed. Lower jaw the longer.

The maxilla reaches to below the front edge of the orbit. Height of preorbital equal to half the diameter of

the orbit. Vertical limb of preopercle serrated, most coarsely so at its angle which is considerably produced.

Opercle with a weak, flat spine. Teeth—vUliform, with one or two, sometimes three, small conical ones on either

* Referring to C cterulawi-eiis, Dr. Giinther remarks that " from the extremely delicate structure of the fin-rays, it is very

difficult to count them and to give the correct numbers, but which is the more necessary, as we do not yet know to what e.xtent they

vary in the species of this genus,"—Catal. i, p. 372.
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side of the middle of tlie upper jaw, in a narrow band in a ^^-form on tlie vomer, and also on the palatines,

occasionally absent from the latter bone, and in some specimens fi'om the former. Fins—dorsal spines weak,
the fourth and fifth the highest and equal to ratlier more than the length of the postorbital portion of the head,

from thence they slightly decrease to the last which nearly equals the height of the first ray, these latter being shorter

than the longest spine : pectoral slightly longer than the head, pointed, and reaching to below the first dorsal

i-ay. Second anal spine* of equal length to, or slightly shorter than the third : caudal lunated. Colours—
yellowish-red along the back, Ijecoming rosy below the lateral-line : dark olivaceous stripes along the rows of

scales above the lateral-line, but having a more yellow-tinge below it : pectoral, ventral, and anal orange, dorsal

and caudal yellowish edged with black.

A coloured figure, eight inches long, exists in Sir Walter Elliot's collection, labelled Mette mirrei, Ccesio f

Hahitat.—Coromandel coast of India, Malay Archipelago, attaining at least IG inches in length. The
specimen figured is 9 inches long.

2. Cassio cuning.

Spams cuning, Bloch, t. 2C3, f. 1 ; Lacep. iv, p. 115.

Clchla cuning, Bl. Schn. p. 336.

Ccesio erythrogaster, (Kuhl. and v. Hass.) Cuv. and Val. vi, p. 442, pi. 166 ; Bleeker, Verb. Bat. Gen. xxiii,

Msenid. p. 9, and Atl. Ich. Perc. t. xxxiv, f. 3, and Revis. Csesio, p. 8 ; Kner, Novara Fische, p. C4.

Ccesio cuning, Cuv. and Val. vi, p. 444 ; Giinther, Catal. i, p. 390.

Odontonectes erythrogaster, Giinther, Catal. i, p. 265.

B. vi, D. \%, P. 20, A. T^r, C. 17, L. 1. 53, L. tr. 7/13, Vert. 10/14, Ciee. pyl. 5.

Length of head 4/19 to 1/5, of caudal 1/4, lieight of body 4/15 to 2/7 of the total length. Eyes—diameter

1/4 of length of head, and 3/4 to 1 diameter from end of snout, and 1| apart. The upper maxilla reaches to

slightly behind the vertical from the front edge of the orbit. Preopercular angle rounded and iinely serrated.

Teeth—villiform in jaws, small ones on vomer, and mostly some deciduous ones on the palatine bones. Fins—
dorsal spines slender and flexible, the fourth the longest. Second and third anal spines of nearly the same
height, and equal to 1/3 of the length of the head : caudal deeply forked. Colours—bluish-green superiorly

becoming rosy along the abdomen.
Dr. Jerdon observes, " I once procured a specimen 18 inches long of this handsome fish, which the

fisheiinen called Gul hilchi. Tarn., but which did not appear well known to them, D. W, A. -^." Madr. J. L. and
Science, 1851, p. 133. The late Col. Tickell also considered he obtained it in Burma. It is very probable that

it is found in the seas of India, although I have not obtained specimens from thence.

Habitat.—Seas of India to the Malay Archipelago and beyond.

3. Csesio chrysozona, Plate XXIV, fig. 5, (var. auroUneatus.)

(Kuhl. and v. Hass) Cuv. and Val. vi, p. 440 ; Bleeker, Mosnid. p. 9, and Atl. Ich. Perc. t. xxix, f. 2,

and Revis. Caesio, p. 19 ; Giinthei-, Catal. i, p. 392 ; Kner. Novara Fische, p. 65.

Ccesio striatus, Bleeker, Batav. p. 521.

Pristipomatoides aurolineatus. Day, Proc. Zool. Soc. 1867, p. 937 (variety).

B. vi, D. „^a-^, P. 19, V. 1/5, A. „=^, C. 15, L. 1. 72, L. tr. 8/16.

Length of head 4j, of caudal 2/9, height of body 4|- in the total leng-th. Eyes—^npper margin close to the
profile, diameter 2| in the young to 3| in the adult in leng-th of head, 3/4 of a diameter apart, 1/2 to 1 diameter
from end of snout. Body rather elongated and compressed. Lower jaw the longer ; the maxilla extends to

below the anterior third of the orbit. Preorbital long, naiTOw, and at least three times as long as wide, and with
elevated strise upon it. Preopercle wide, its horizontal wider than its vertical limb ; both striated at their edges,
and irregularly serrated, in the adult the angle is rather produced. Opercle with a moderately developed spine.

Fins—dorsal spines weak, third and fourth the longest, and equal to half the height of the body : interspinous
membrane very slightly emarginate : rays of about equal length. Pectoral reaching to opposite the anus. First
anal spine one-quarter the length of the second, which is of equal strength' but slightly sliorter than the third,

which equals the height of the second in the dorsal fin. Caudal deeply lobed, the lower being the largest and
longest. Scales—ctenoid, a few rows of scales along the bases of the dorsal and anal fins. Colours—bluish with
a golden band along the lateral-line and a black one on either lobe of the caudal : a black spot in the axilla. In
C. aurolineatus. above the lateral-line it is of a light lake colour : from the eye to the base of the caudal below
the lateral-line exists a shining golden band, three scales deep anteriorly, decreasing to one posteriorly : below
this band pinkish-white : caudal lobes tipped with black.

A figure nearly five inches in length exists amongst Sir W. EUiot's drawings, labelled, Nat. size, Perooin
kilche and Woongooni ?

Tlie colours of G. chrysozona, K. v. H. given in Bleeker's Atl. Ich. Perc. xxix, fig. 2, are blue instead

of a lake colour, and it has a narrow yellow band along the back close to the base of the dorsal fin, D. ' y j '
>

A. ^, L. 1. 65. In a fine specimen in the British Museum the height of the body is 2/9 of the total length,

* The proportionate strength of the second an.al spine to that of the third, varies;—out of six specimens in my collection from
6 to 10 inches in length, in two the former is the stronger.
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the first anal spine is very short, the general colour is steel blue with a golden lateral band tvro scales wide

:

the caudal lobes are of equal length.

Bleeker observes that Casio chrijsozona is closely allied to 0. cmrulaureus, but the body is more elongated

in tlie former than in the latter. The temporal band of scales is largest in the C. ccerulaureus, which has its

golden lateral band above instead of below the lateral line.

Habitat.—Hed Sea, seas of India.

Eighth group—Gerrina.

Branchiostegals six. Body elevated or oblong. Preopercle serrated or entire. Mouth very protractile.

Villiform teeth in the jaws. A single dorsal fin : three anal spines. Air-vessel simple.

Genus, 28

—

Datxioides, Bleeker.

Branchiostegals six: pseudobranchire. Body elevated. Ei/es of wcoderate size. Premaxillaries very protractile.

Breopercle serrated. Villiform teeth in the jaivs untJwut canines; vomer, palate, and tongue edenttiloiis. A single

dorsal fin having twelve stout splines : anal ivith three : caudal rounded. Scales ctenoid. Air-vessel simple. Pyloric

appendages few.

Geographical distrihution.—]\Iouths of large rivers from the Hooghly throughout Burma to the Malay
Archipelago. Rarely found beyond tidal reach although it frequently ascends into fi-esh water.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Batnioides pjolota, D. tj-x^, A. -^^.^, L. 1. 48. Brown with several cross bands. Estuaries of the

Ganges to the Malay Archipelago.

1. Datnioides polota, Plate XXIV, fig. G.

Coins polota. Ham. Buch. pp. 95, 370, pi. 38, f. 31 ; Temm. and Schleg. Fauna Japon. Poiss. p. 17

;

Richards. Ich. Sulphur, p. 83.

Coi^Ls binotatus, Gray and Hard. Ind. Zool. ; Temm. and Schel. 1. c. p. 17 ; Richards. 1. c. p. 83.

Datnia polota, Cantor, Catal. p. 16.

Lobotes hexagona, Bleeker, Nat. Tyds. Ned. Ind. i, p. 9, and ii, p. 165.

Batyiioides polota, Bleeker, 1. c. v, p. 441, and Atl. Ich. Perc. t. xxvii, f. 1 ; Giinther, Catal. i, p. 339.

Nya-hya and Nga-ivet-ma, Burm. ; Nga-pree-gryn and Nga-thaJc-hoiv, Arrac.

B. vi, D. Ti-H, P. 19, V. 1/5, A. J^, C. 17, L. 1. 48, L. r. if, L. tr. 12/25, Cffic. pyl. 5.

Length of head 2/7 to 1/3, of caudal 2/11 to 1/6, height of body 2/5 to 1/3 of the total length. Eyes—
diameter 1/5 of length of head, l-i- diameters from end of snout, and 1 apart. The posterior processes of the

premaxiUaries reach to behind the orbit. The maxilla extends to below the middle of the orbit. Preopercle

seiTated along both limbs : both shoulder-bone and the one in the axilla serrated. Teeth—fine in the jaws,

with the outer row sHghtly enlarged. Fins—dorsal spines strong, every alternate one being thickened on one
side, the fifth and sixth the longest and equal to two-fifths of the height of the body or half of the length of

the head : second anal spine the strongest and longest, equalling the highest in the dorsal fin : caudal rounded.

Colours—brownish, glossed with copper, having six or seven narrow brown vertical bands on the body and
similar ones radiating fi-om the orbit.

Habitat.—Estuaries and within tidal influence of the Ganges and rivers of Burma to the ]\Ialay

Archipelago, attaining at least 1 foot in length : though not esteemed as food it is eaten by the poorer classes.

The specimen figui-ed (6j inches in length) is from Calcutta.

Genus, 29

—

Gerres, Cuv.

Biapterus, Ranz. : Chanda, sp. Ham. Buch. : Gatochcenum, Cantor : Synistius, Gill : Euciiiostomus, Baird, Gir.

Branchiostegals six : pseudobraiichice. Body elevated or oblong, and compressed. Mouth very protractile and
descending when produced. Preopercle as a rule entire, rarely serrated. Eyes comparatively large. Villiform

teeth in the jaws. Inferior piharyngeal hones firmly united by a suture. Length of the bases of the spinous atul soft

portions of the dorsal fin of nearly equal extent, and having a scaly sheath into which it can be wholly or partially

received : the spines numbering nine or ten, the rays ten or eleven : anal ivith three spines : caudal forked. Scales of
moderate size, when ctenoid very slightly so. Air-vessel simple. Pyloric appendages feio.

Gill places the Gerrini as a distinct family.

Geographical distribution.—All the tropical seas, entering estuaries. Some apparently being mostly

confined to the latter situations, and ascending into brackish or fresh waters as high as tidal influence extends.

Uses.—As food these fishes are mostly eaten by the indigent classes, being little esteemed whilst fresh

on account of their numerous bones and deficiency in flavour. As they salt and diy well, large numbers are

extensively prepared in this manner for future use or as a matter of export trade.

The species comprising this genus are somewhat dilEcult of determination unless a good collection is

brought together, but even then some important considerations have to be borne in mind prior to deciding

whether the specimen belongs to a known or an unknown species. The eye, certainly in some, increases in
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comparative size -witli the head as age advances, as occurs in MegnJops cyprinoides, &c. The first few dorsal

spines may be compressed or rounded : and the second and third slightly or very elongate, but this elongation

often varies considerablj', as seen in G. filamentosus, in vv'liich it may be only two-thirds the height of the body

or even extending so far as the base of the caudal fin, and though this diii'erence is generally, it is not always

due to age, but in the young it is mostly shorter than in the adult. Even in the anal spines the second may be

equal in length to the third or a little longer or shorter in the same species. As regards colour the young are

generally vertically banded, and these bands may be indistinct or even entirely absent in the adult. In those

with longitudinal bands they sometimes become interrupted in large specimens, showing rows of long oval

blotches or marks placed one over the other, the reason usually being that these marks are apparent in the

adult where the vertical bands existed in the immature.

SYNOPSIS OF SPECIES.

,
L. 1 38, L. tr. 5/10. Preopercle serrated along its lower limb. Highest
Silvery, a narrow dark edge to spinous dorsal, and a brown spot on the

Highest dorsal spine 3/4 of that of the body. Silvery.

1. Gerres setifcr, D. \%, A. °^

dorsal spine 2/5 of that of body,

middle of each ray. Hooghly.

2. Gerres oblonrjus, D. tV, A. |, L. 1. 48-50.

Seas of India to the Malay Archipelago and beyond.

3. Gerres filamentosus, D. t%, A. f, L. 1. 45-48. Highest dorsal spine elongated sometimes reaching the

caudal fin. Silvery, with rows of short, oblong, horizontal, bluish spots along the upper half of the body : a spot

at the base or centre of each dorsal sjaine and ray. Seas of India to the Malay Archipelago and beyond.

4. Gerres oijena, D. ^, A. f, L. 1. 38-40, L. tr. 5/10. Highest dorsal spine as long as head excluding the

snout. Red Sea, through those of India, to the Malay Archipelago and beyond.

6. Gerres lucidus, D. ^, A. f , L. 1. 41, L. tr. 5/10. Highest dorsal spine two-fifths as high as the body.

Dorsal fin with a black blotch, a dark spot on each spine and ray just above the sheath. Seas of India.

6. Gerres ahhreviatus, D. -^, A.
-f,

L. 1. 37-40, L. tr. 6/11. Highest dorsal spine almost as long as the

head : pectoral long. Seas of India to the Malay Archipelago.

7. Gerres poeti, D. -j^, A. -f,
L. 1. 40, L. tr. G/11. Highest dorsal spine as long as the head excluding the

snout. Red Sea, seas of India to the Malay Archipelago and beyond.

8. Gerres limhatus, D. -^, A. f, L. 1. 35, L. tr. 4/10. Highest dorsal spine as long as the head behind

the middle of the orbit. Seas of India.

1. Gerres setifer, Plate XXV, fig. 1.

Chanda (?) setifer* Ham. Buch. Fish. Ganges, pp. 105, 370.

Gerres altispinis, Gunther, Catal. iv, p. 258.

The maxilla

Cluinda (?) setifer, (H. Buchanan's MSS. figure).

B. vi, D. \%, P. 17, V. 1/5, A. A C. 19, L. 1. 38, L. tr. 5/10.

Length of head 4/17 to 1/4, of caudal 1/5, height of body 1/3 of the total length. i?)/es—diameter 1/3 of

length of head, nearly I diameter from end of snout, and 1 apart. The groove for the posterior process of the

premaxillary reaches to opposite the first third of the orbit, it is posteriorly rounded and scaleless.

* Buchanan observes of his Genus, Chanda. or " Silverv fishes," that " the first (Chanda setifer) has the strongest affinity to

the Zeus insidiator, so that all of them no doubt belong to the same genus with that fish, although I cannot help thmking that, to

include them in the same genus with Zeus ciliaris and Zeus faher is an unnatural arrangement" (Buchanan 1. c. p. 10.3), '-as m the

genera already described there are. as it were, certain intermediate species, so in this the two first (Chanda setifer and C. ruconius)

* • * have but little of the transparency, which forms part of the generic character" (1. c. p. 104).



98 ACANTHOrTERTGII.

readies to below the front edge of the orbit. Lower martrin of preoperclc seri-ated in its last lialf, in the

British ]\Iuscum specimen these serrations are less apparent than in mine. Tedh—fine. Fins—dorsal spines of

moderate strength, the second not quite so high as the third and fourth which are equal to tvvo-tiftlis the height

of the body : last dorsal spine rather longer than the one preceding it, and one third shorter than the third or

fourth. Pectoral reaches to nearly above the anal : ventral three-fourths of the distance to the anal : anal spines

of about equal length or the second slightly the longer : caudal deeply forked. Scales—the sheath to the dorsal

and anal fins high. Free portion of the tail as wide at its commencement as it is long. Colours—silvery, with a

narrow dark edge to the dorsal interspinous membrane and a brown spot at the middle of each dorsal ray just

above the sheath.

Hamilton Buchanan states that Chanda setifer has ten prickles in its dorsal fin, the first of which is very

short ; but irrespective of his description he has left a drawing of it, labelled hatclianda, whilst amongst the

collection of fishes received by the British Museum from Mr. Waterhouse exists one, the type of Gcrres altispinis,

Giinther, having ten dorsal spines, not nine as stated in the Catalogue. It is closely allied to G. lucidus, but

possesses one more dorsal spine, a more or less serrated border along the horizontal edge of the preopercle, and

one more row of scales between the lateral-line and the base of the dorsal fin. Blocker in his "Pisces

Hindostan, &c." gives " p. 38, Scolopsides (?) setifer, Blkr. Chanda (?) setifer, Buchan."

Rahitat.~-Ri\ov Hooghly at Calcutta, where it is common, attaining to 4 inches in length.

2. Gerres oblongus, Plate XXV, fig. 2.

Cuv. and Val. vi, p. 479 ; Giinther, Catal. i, p. 354, and iv, p. 264.

Gerres gigas, Giinther, Catal. iv, p. 262, and Pische d. Sudsee, p. 30, pi. xxiv, fig. A.

B. vi, D. ^, P. 17, V. 1/5, A. i C. 17, L. 1. 48-50, L. tr. 5lj.

Length of head 3/13, of caudal 2/9, height of body nearly 1/4 of the total length. Eyes—diameter 1/3

of length of head, 3/4 (in the young 1) of a diameter from end of snout, and 1 apart. Snout rather elevated.

Tlie maxilla reaches to below the front edge of the orbit. Preopercle entire. The groove for the posterior

process of the premaxillary reaches to opposite the middle of the eye, it is rounded behind and scaleless.

Teeth—fine. Fins—dorsal spines not very strong, compressed, the second curved and much the highest, being

almost as long as the head, and three-fourths of that of the body below it : pectoral long, reaching to above the

anal spines : anal spines weak, the third rather the longest and equalling the length of the post-orbital portion

of the head : caudal deeply forked, with some fine scales upon it. Scales—5| rows between the lateral-line and
the base of the dorsal fin. The scaly sheath of both dorsal and anal fins moderately developed. Free portion

of the tail as high at its commencement as it is long. Colours—silvery, eye golden. The yotmg are considerably

darker above the lateral-line, and show indistinct bands.

Halitat.—It would seem to extend throughout the seas of India to the Malay Archipelago and beyond.

The young are sometimes captured at Madras, and I have also taken this fish at the Andaman islands, where I

procured the specinaen figured, which is a little over nine inches in length.

3. Gerres filamentosus, Plate XXV, fig. 3.

Zeus vxjdawaliali, Russell, i, p. 52, pi. (J7.

Gerres filamentosus, Cuv. and Val. vi, p. 482 ; Giinther, Catal. i, p. 345, and iv, p. 261 ; Day, Fishes of

Malabar, p. 159; Kner, Novara Fische, p. 56 (not C.V.) ; Klunz. Verh. z. b. Ges. Wien, 1870, p. 773.

Gerres lyimctatns, C. V. vi, p. 480; Bleeker, Batav. p. 521; Giinther, Catal. i, p. 346, and iv, p. 260;
Day, Fish. Malab. p. 159.

Catochvenum filamentosimi Cantor, Catal. p. 56.

Diapterus filamentosus, Bleeker, Ternate, p. 231, and Revis. Gerrini, p. 5.

JJiapterus punctatus, Bleeker, Revis. Gerr. p. 9.

Jaggari, Tel. (Ganjam) : Oodan. Tam. : Nga-wet-sat, Arrak.

B. vi, D. ^, P. 15, V. 1/5, A. f, C. 17, L. 1. 45-48, L. tr. 6/14, Cajc. pyl. 3.

Length of head 1/4 to 4/17, of caudal 2/9, height of body rather above 1/3 of the total length. Eyes—
diameter 1/3 of length of head, 4/.5 to 1 diameter from the end of snout and also apart. The maxilla extends

to below the front edge or first fourth of tlie orbit. Preopercle entire, its angle rounded. Opercle with two
blunt points. Teeth—fine in the jaws. Fins—dorsal spines of moderate strength, the second prolonged,

sometimes, especially in the adult, extending to the caudal fin, in others as in the immatiu'e, it is not so high

as the bodj' : last four or five dorsal spines shcirter than the rays : pectoral rather longer than the head : ventral

reaching three-fourths of the way to the anal : second anal spine sti'onger but not quite so long as the third

which equals half the length of the head : caudal deeply forked. Free portion of the tail as high at its commence-
ment as it is long. Scales—the sheath along the bases of the dorsal and anal tins well developed, five or six fine

rows of scales between the lateral-line and the base of the dorsal sheath. C'ofo70-s— silvery in the adult, with

rows of short oblong horizontal bluish spots along the upper half of the body, on the scales being rubbed off

they are found to be continuous, forming lines : snout black : a Ijlackish spot anteriorly on the base of each

dorsal spine and ray just above the scaly sheath, and usually a dark edge to the soft dorsal : caudal greyLsh

externally : the other fins yellow with numerous fine dots on the fin membrane.
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Tlie young have verticil hands, the alternate ones being the shortest.

HaMtat.—iica.s of India to the Malay Archipelago and beyond, attaining 8 inches or more m length.

4. Gerres oyena, Plate XXV, fig. 4.

Lahrus oyena, Forsk. p. 3.5 ; Bl. Schn. p. 245 ; Lacep. iii, p. 463.

Labrus longirostris, Lacep. iii, p. 4G7, pi. 19, fig. I.

Sparus britannus, Lacep. iv, pp. 132, 134.

Bmaris oyena, Riipp. Atl. p. 11, t. 3, f. 2.
i n i i

Genes oyena, Cuv. and Val. vi, p. 472 ; Bleeker, Vcrh. Bat. Gen. ssiii, Ma;nid. p. 12 ;
Ghnther, Catal. i,

p. 353, and iv, p. 261 ; Klunz. Verh. z. b. Ges. Wien, 1870, p. 772.

Gerres eqmda, Tenim. and Schleg. Faiina Japon. p. 7G, pi. 40, fig. 1.*

Biapterus filamentosus, Bleeker, Ternate, p. 232, and Revis. Gerr. p. 20.

B. vi, D. Jo, P. 15, V. 1/5, A. f, C. 19, L. 1. 38-40, L. tr. 5/10, Coec. pyl. 3.

Length of head 1/4, of caudal 2/9, height of body 4/11 of the total length. J?)/es—diameter 2/7 of length

of head, 1 diameter from end of snout and also apart. The groove for the posterior processes of the premaxil-

laries reaches to opposite the middle of the orbit. The maxilla extends to below the first third of the orbit.

Preopercle roughened along its vertical limb but not sen-ated. Teeth—fine. Fins—dorsal spines pretty strong,

the anterior ones somewhat compressed and a little arched, the second longest and equal to nearly the length of

the head without the snout ; the last spine nearly as high as the rays and rather longer than the postorbital

length of the head : pectoral longer than the head and reaching to beyond the anal spines : ventral almost

touching the anal. Second anal spine strongest but shorter than the tliird, which equals half the length of the

head; caudal forked. Scales—fine ones covering the caudal fin : sheath to the dorsal and anal fins high : four

rows of scales between the lateral-line and the base of the sheath opposite the fourth dorsal spine. Free portion

of the tail as high at its commencement as it is long. Colours—silvery, dorsal fin black edged, and a dark spot

on each spine and ray at about half their height : a darkish mark may exist over the free portion of the tail
:
a

narrow black posterior edge to the middle of the caudal : the fins yellow.

Eahitat.—E,edi Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. The

specimen figured was taken at Mangalore and is 7| inches in length, its second anal spine is_ rather abnormally

strong, and the lower caudal lobe is a little shortened, as is so frequently the case with littoral and estuary

fishes.

5. Gerres lucidus, Plate XXV, fig. 5.

Gerres hicidus, Cuv. and Val. vi, p. 477.

B. vi, D. ^, P. 15, V. 1/5, A. A C. 17, L. 1. 40, L. tr. 5/10, Ca;c. pyl. 3.

Length of head 2/9, of caudal 2/9, height of body 1/3 of the total length. i?^es—diameter 2/5

of length of head, 2/3 of a diameter from end of snout, and 1 apart. The groove for the posterior

process of the premaxillary is ovate, scaleless, and reaches to nearly opposite the first third of the

orbit. The maxilla reaches to below the first tliird of the orbit. Preopercle entire, in a few specimens

it is a little roughened along its horizontal edge, but not serrated. Teeth—&ne. Fins—dorsal spines of

moderate strength and not curved, the first very short, the third slightly longer than the second and

equal to two-fifths of the height of the body, or the length of the head posterior to the middle of the orbit

:

pectoral longer than the head and reaching to above the anal spines : ventrals reach two-thirds of the way to

the anal : second anal spine strongcrf but generally not quite so long as the third which is a little longer than

the third of the dorsal : caudal forked. Free portion of the tail as high at its commencement as it is long.

Scales—the .sheath for the dorsal fin is rather more developed than that for the anal
:
a few scales over the

caudal : four rows between the lateral-line and the base of the fourth dorsal spine. CofoMrs—silvery, with an

indistinct'vertical dark band over the nape, a second from below the dorsal spines, and two more below the soft

portion of the dorsal fin : snout black : fins canary-yellow, the upper half of the membrane between the second

and fifth dorsal spines deep black, + the rest of the fin dark edged with a black margin : a row of dark spots

along the dorsal spines and rays at half their height : caudal grey-edged; the inferior caudal lobe with a very

narrow white lower edge and a white tip.

As this fish increases in length the height of the body becomes proportionately a little less, thus at

.5 inches in length it is 4/13 of the total : and the eye 3/4 of a diameter from the end of the snout._

This sfiecies is closely allied to G. seti'fer, but the latter appears to be confined to the tidal Hooghly,

whereas this is a marine form having one dorsal spine less, &c., as already pointed out (see p. 98).
_ _ _ _

Habitat.—Seas of India to the'Malay Ai-chipelago and China : it is the most common Indian species, visiting

the coasts in enormous numbers.
6. Gerres abbreviatus, Plate XXV, fig. 6.

? Sparus erythrums, Bloch, t. 261.

* The type specimen is still in good preservation in the Leyden Museum, the artist has given his figure too elongated a shape,

in fact resembling G. ohhngus.
, „ ^ . , • u i. » . i

t The second anal spine is much stronger in this species than in specimens of G. Japonicus, which however it very strongly

J This deep black colour of the dorsal interspinous membrane, is liable to be diminished in specimens which have been kept

long in spirit, especially if their condition at first had not been very good or the liquor tainted.
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? Cichla erytkrura, Bl. Sclin. p. 336.

Gerres dbhreviatus, Bleeker, Java, i, p. 103, and Mffiuid. p. 11 ; GiJntlicr, Catal. i, p. 31-j, and W, p. 2o7;
Kner, Novara Fische, p. 56, t. iii, f. 3a (Pharj-ngeal teeth).

Biaptems ahbreviatus, Bleeker, Revis. Grerr. p. 16.

B. vi, D. A, P. 1.5, V. 1/5, A. f, C. 17, L. 1. 37-40, L. tr. 0/11.

Length of head 1/4, ofcaudal 2/9, height of body 2/5 to 3/8 of the total length. %es—diameter 2/5 to 1/3 of

length of head, 2/3 to 3/4 of a diameter from end of snout, and 1 apart. Snout somewhat spatulate : the posterior
process of the premaxillary I'eaches to opposite the first third of the orbit. Preopercle entire or finely serrated along
its vertical limb.* Teeth—fine. Fins—dorsal spines strong, the second rather longer than the thii-d, and almost
equal to the length of the head, both rather curved. Pectoral reaching to opposite the middle of the base of the
anal and longer than the head : second anal spine the strongest, the third slightly the longest, equalling the
distance from the posterior edge of the orbit to the end of the snout : caudal deejjly forked, upper loljo sbghtly
the longer. Free portion of the tail higher at its commencement than long. Scales—five rows between the
lateral-line and the base of the fifth dorsal spine : scaly sheaths to dorsal and anal fins well developed. Colours—
silvery-white, darkest along the back, each scale with a rather indistinct spot, but forming longitudinal bands :

fins yellowish, dorsal with a blackish edge and a spot on each spine and ray just above the sheath.

Longest specimen obtained 7^ inches m length.

Bloch's specimen of a Gerres is still in a good state of preservation in the Berlin iMnseum, it is about 9
inches long, and as the height of the body is 3^ inches, it is difEicult to understand how Val. conld have
considered it identical with tr. oyena, ha^-ing the height of the body equal to about 1/4 of the total length. It is

so unlike the figure of Spnrus erythrurus that 1 consider it better to leave the fish under Blocker's name.
Habitat.—Seas of India to the Malay Archijjelago.

7. Gerres poeti, Plate XXVI, fig. 1.

Cuv. and Val. vi, p. 408; Bleeker, Mtenid. -p. 11 ; Giinther, Catal. i, -p. 341, and iv, p. 256; Kner, Novara
Fische, p. 55.

Biapterus poeti, Bleeker, Saparoua, p. 360, and Revis. Gerr. p. 18.

B. vi, D. 1%, P. 15, V. 1/5, A. f, C. 17, L. 1. 40, L. tr. 0/11.

Length of head 2/9, of caudal 2/11, height of body 1/3 of the total length. Eyes—diameter 2/5 of length
of bead, 2/3 of a diameter from end of snout, and 1 apart. The groove for the premaxillary reaches to opposite
the middle of the eye : the maxilla to below the first third of the orbit. Teeth—fine. Fins—dorsal spines not
very strong, the second and third compressed and somewhat arched, the second being slightly the longer, and
equal to the length of the head excluding the snout, the last spine nearly as high as the rays and equal to the
postorbital portion of the head. Pectoi'al as long as the head and reaching to above the anal spines : the
ventral extends three-fourths of the distance to the anal : second anal spine the strongest, stouter than any in

the dorsal fin, and slightly longer or of the same length as the third wliich equals three-fourths of the height of
the second of the dorsal fin : caudal forked. Scales—-the sheath to the dorsal fin moderately developed : no
scales on the caudal : five rows between the highest point of the lateral-line and the base of the dorsal fin.

Free portion of the tail higher at its commencement than it is long. Colours—silvery, with a dark edge to the
dorsal fin, and the outer edge of the caudal greyish : spots along the base of each dorsal spine and ray, and
more or less distinct lines along the rows of scales on the body.

Hahitat.—Red Sea, East coast of Africa, seas of India, Malay Archipelago, and beyond. My longest
specimen is 7 inches.

8. Gerres limbatus.

Cuv. and Val. vi, p. 476 ; Giinther, Catal. iv, p. 259 ; Day, Fishes Malabar, p. 160. «

Catochwnum limhatnm, Cantor, Catal. p. 55.

Diapterus limhatiis, Bleeker, Revis. Gerr. p. 17.

B. vi, D. JL, P. 15, V. 1/5, A. i C. 17, L. 1. 35, L. tr. 4/10.

Length of head 1/4, of caudal 3/13, height of body 4/13 of the total length. iJ^/es—diameter 1/3 of
length of head, 2/3 of a diameter from end of snout, and 1 apart. The maxilla reaches to below the first third

of the eye. Fins— dorsal spines not very strong, the second and third of aljout equal length, compressed and
somewhat arched, the third being slightly the longer and equal to the length of the head behind the middle of
the orbit, the last spine nearly equal to half the height of the rays and almost as long as the postorbital portion
of the head : pectoral as long as the head and reaching to nearly above the anal spines : ventral extends three-

fourths of the distance to the anal : second anal spine much the strongest, also stronger than those in the dorsal
fin but slightly shorter than the third which nearly equals the second of the dorsal fin : caudal deeply forked.
Scales—the sheath of the dorsal fin moderately developed : numerous fine scales over the caudal : three rows
between the summit of the lateral-line and the base of the dorsal fin. Free portion of the tail as high at its

* In a specimen from the Malabar coast, wliich h.is 40 scales along its lateral-line, the second dorsal spine is onlv equal to
three-fonrths of tlie length of the head, and tlie second of tlie anal is slightly shorter in proportion than in my Andanianese specimens
vhich latter however have the spines not ipiite s^o strong. Tlie And.imanese specimens have the angle and lower limb of the preopercle
crcuulatcd but not serrated : otiicrs from the JLil.iy Archipclajjo have neither nerratioiis nor crenulations.
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commencement as it is long. Colours—silvery, with a dark margin to the dorsal and anal fins, and a spot on

each spine and ray of the dorsal fin about its middle.

Halitat.—Seas of India. The type specimen at Paris is 4^ inches in length, and from it the above

description has been taken. I obtaiaed a specimen 5 inches in length at Madras. It much resembles G. lucidiis

but is destitute of the dark blotch on the dorsal fin.

Genus, 30

—

Pentapeiojj, Bleelcer.

Clara, Gill.

This Genus differs from Gerres in having the inferior pharyngeal bones separate: 14 to 15 rays in the dorsal

fin : 5 anal spines, and 13 or 14 rays.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Pmttaprion longimanus, D. t^-'tVj ^- A-

1. Pentaprion longimanus, Plate LII, fig. 6.

Eqmda lonfjimanus, Cantor, Catal. p. 152 ; Giinther, Catal. iii, p^ 505.

Pentupirion gerrovles, Bleeker, Mffinid. p. 13, Java, p. 104, and Revis. Pentaprion, p. 22 ; Giinther, Catal.

i, p. 396.

B. vi, D. ^U0-\k^ P. 15, V. 1/5, A A. C. 17, L. 1. 40.

Length of head 4^, of caudal 4^, height of body 3^ in the total length, i^yes—diameter 2i in the

length of head, 2/3 of a diameter from end of snout, and 1 apart. Body of a long oval shape : dorsal and anal

profiles equally convex. Snout slightly swollen. The posterior process of the premasillary reaches to opposite the

first third of the eye. No spines or serrations around the orbit. The maxilla reaches to below the front edge

of the eye. Mandible not concave inferiorly. Lower preopercular edge serrated. Teeth—villiform in the jaws,

vomer and palate edentulous. Fins—dorsal spines weak, the first very short, the second one-third the height of

the third which equals 4/7 of the length of the head. Pectoral equals the height of the body.
_

Ventral reaches

two-thirds of the distance to the anal. Second anal spine the longest and equal to 1/3 of the height of the body :

caudal forked, upper lobe the longer. Free portion of tail rather higher than it is long. Sca,les very deciduous,

they extend forwards over the back to opposite the middle of the eyes. Colo^irs—silvery, with a silvery stripe

from the eye to the base of the caudal fin.

Cantor erroneously gave 4 spines instead of 5 to the anal fin, in this he appears to have been copied by

Dr. Giinther. The specimen is much mutilated but 5 spines are still visible.

On mentioning this fish to Dr. Bleeker he at once showed me his types of Pentaprion rjerroides,

which are identical.

Habitat.—Madras, where I procured several specimens, to the Malay Archipelago. Cantor observes that

" in the Straits of Malacca this species is very abundant at all seasons, and quantities, both fresh and di-ied, are

consumed by the natives."

ADDENDA AND CORRIGENDA.

Page 18. Serranus lanceolatus.

After this portion of my work had been printed I went over to Leyden to examine the types of S. horridus

and S. (jeogrnphirus. S. horridus (K. and v. H.) Cuv. and Val. ii, p. 321 is 9^ inches in length ; S. geographicus

(K. and v. H.) Cuv. and Val. ii, p. 322 is much larger; both are stufi"ed, painted and varnished, and I consider

are foi-ms of S. lanceolatus, Bloch, and not of S.fuscoguttatiis, under which they are placed at p. 22.

Page 57. Apogon tjeniatus.

" (Not Bleeker)" has to be omitted, and the following reference to be added :

—

Ajmgon Noordzieki, Bleeker, Java, p. 336.

Amia Noordzieki, Bleeker, Revis. Apogonini, p. 15.

Page 59. Apogon taeniatus.

Having seen Valenciennes types I have no doubt but that they represent this species as stated by

Klunzinger. One specimen still shows traces of longitudinal bands.

Page 60. Apogon Savayensis.

This fish is identical with A. Banlcanensis, Bleeker, whose name has the priority. Dr. Bleeker sliowed

me specimens of his fish with the markings as well seen as in Dr. Giinther's specimen and figure. The follow-

ing references have to be added :

—

Apogon Banhanensis, Bleeker, Banda, p. 95 ; Giinther, Catal. i, p. 238,

Amia Baakanensis, I3Ieeker, I3ouro, p. 147, and Revis. Apogonini, p. 27.
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Family, II—SQUAMIPINNES, Cuv.

ChmtoJontiilfr, pt. Richardson.

Branchiostegals six or seven (Zanclus four) : pseudobranchise well developed. Body elevated and
compressed. Eyes lateral and of moderate size. Mouth generally small, with a lateral cleft, and situated in

front of snout. Teeth villiform or setiform, neither incisors nor canines : in most of the genera the palate is

edentulous, soft portion of the dorsal fin of greater extent than the spinous, sometimes considerably more,

rarely slightly so ; anal with three or four spines, its soft portion similar to that of the dorsal : lower pectoral

rays branched : ventrals thoracic, with one spine and five rays. Scales cycloid, or very finely ctenoid,

extending to a greater or less extent over the vertical fins, but occasionally absent from the spinous portion.

Air-vessel present, generally simple. Intestines usually much convoluted ; stomach caecal. Pyloric appen-

dages in moderate numbers.

Geographical distribution.—These fishes are, as a rule, marine, and although some have been recorded as

taken in rivers and estuaries, they are rarely captured above tidal reach.

The Squa.mipinnes have been divided by Dr. Giinther into three groups :

—

First, those which have the

palate edentulous {Chaiodontina') : secondly, those which have teeth on the jialate, but the dorsal fin is .situated

in the posterior half of the length of the back {Toxotina') : and thirdly, some Australian forms wherein there

are palatine teeth, and the dorsal fin occupies the middle of the length of the back, (Scorpidina)

.

In some species a prolongation of the dorsal fin, owing to sex, may be present as in Holacantlms impei-ator,

E. annularis, &c.

SYNOPSIS OF GENEEA.

First group—Chstodontina.

No palatine or vomerine teeth : no concealed spine in front of the base of the dorsal fin in the adult.

1. Chaiodon. Snout of moderate length or short : no preopercular spine: a single un-notched dorsal

fin without an elongated spine : anal with 3 or 4 spines.

2. Chelmo. Snout much produced : no jireopercular spine : 9 to 13 dorsal spines none of which are

elongated.

3. Eenioclms. Snout of moderate length : no preopercular spine : 11 to 13 dorsal spines, the fourth being

m.uch elongated.

4. Zanclus. Snout of moderate length : no preopercular spine : 7 dorsal spines, the third being much
elongated.

5. Holacanthus. Snout of moderate length : a strong preopercular spine : 11 to 1.5 dorsal spines, none

of which are elongate.

6. Scutr/pharjus. Snout of moderate length : no preopercular spine : dorsal fin notched and no scales on

the spinous portion : anal with 4 sjaines.

7. Epjhippus. Snout short : no preopercular spine ; dorsal fin deeply notched, with 8 or 9 spines several

of which are elongated and flexible.

8. Ilrcpane. Snout short : no preopercular spine : dorsal fin deeply notched, with 8 or 9 spines, none of

which are elongated.

Second group—Toxotina.

Vomerine and palatine teeth : no concealed spine in front of the base of the dorsal fin which is

situated in the last half of the back.

9. Toxotes. Snout somewhat produced. Dorsal fin with 4 or 5 spines.

The young fishes in some of the above genera of the first group show considerable enlargement of the

bones of the head which more or less disappear in the adult,* in a few a concealed spine pointing forwards may
be present in the immature in front of the base of the dorsal fin.

* Genus

—

Tuolichthts, GUnther.

Dr. Giinther (Annals and Mag. of Nat. History, 1868, p. 457) described and figured a very small fish, II millLms. long, as a

new Cyttoid Genus, which he termed Tliolichthys. I obtained several (I think thirteen) larger ones at Madr-as lyV inches long, which I

described (Proc. Zool. Soc. 1870, p. 687,) as T. osseus, but drew attention to their belonging to the Family Squamipinnes, giving it a

strong resemblance to Ueniochus or Chcetodon. I personally deposited my largest specimen in the British Museum, but as it has been

mislaid I have figured my next largest at twice the natural size ; it is unfortunately dried, all my specimens in spirit, irrespective of the

one previously mentioned, having become spoiled during their transit from India.



FAMILY, II—SQUAMIPIOTTES. 103

First group—Clisetodontina.

No palatine or vomerine teeth : no concealed spine in front of the base of the dorsal fin in the adult.

Genus, 1

—

Chj)todon, Cuv.

maldophorus and Microcaiitltus, Swains. ; Megraprotodon, Guich. ; Sarotlwdus, Gill.

BrcmeJdostegals six. Body elevated and stwrigly compressed. Snout of moderate lenrjth, or short. Pre-

opercle entire, or slightly serrated, but destitute of any spine at the angle. Palate edentulous. Spiinous and soft

portions of the dorsal fin not separated by a notch, the rays of slightly or considerably larger number than the spines,

none of the latter elongated: anal with three or four spines. Scales of large, moderate, or small size. Lateral line

continuous, sometimes incomplete. Air-vessel may be constricted or loith horns. Intestines much convoluted.

SYNOPSIS OF SPECIES.

A. With four anal spines.

1. Chcetodon plebeius. D. Tir-w-» *-• ts*t6^ L. 1. 50. A black ociilar band with white edges : a black

white-edo-ed ocellus at the base of the caudal fin. Andamans to the South Seas.

B. With three anal spines.

2. Chaitodon xantJwcephalus. D. •
f, A. ^\, L. 1. 38. A small dark blotch above the orbit : body with

five indistinct vertical streaks. Ceylon and Zanzibar.

3. ChfpJodon falcula. D. fl-ifj ^- 2-2 -2-31 L. r. 28. A narrow ocular band, two wide triangular bands

pass downwards from the dorsal fin, another exists over the free portion of the tail. Twelve or more narrow

black bands on the body. Seas of India to the Malay Archipelago and beyond.

4^. Chadodon pictus. B. ^^, A. ^,^, h. r. ^. An ocular band descending to the chest. Several dark

lines descend downwards and forwards from the first half of the dorsal fin to the head, wliilst in the last half

of the body others go backwards and downwards. Dorsal and anal fins dark : caudal with a dark base and two

dark vertical bands. Red Sea, seas of India, to the Malay Archipelago.

6. Chcetodon vagabundus. D. H:^, A. ^oh^^ L. r. f|. An ocular band descending to the interoperele.

Many dark bands pass downwards to the middle of the body when they go backwards. Dorsal and anal fins

margined with black : two vertical black bands on caudal. From the Red Sea throughout those of India to

Polynesia.

6. CJuetodon Mertensii, D. -i-|, A. ^, L. 1. 34. A narrow interrupted ocular band : anterior two-thirds of

body violet, with narrow vertical, angular, bands : last third of body, soft dorsal, and anal fins yellow : a vertical

band on caudal : a narrow dark intramarginal line to soft dorsal and anal fins. Red Sea, Seas of India, and

beyond.
7. Clmtodon auriga. D. H-M. -A-- Yo'tt^ L. 1. 42. Fifth dorsal ray prolonged. An ocular band descends

to the interoperele. A dark ocellus on the middle dorsal rays. Red Sea, through those of India to Polynesia.

8. Chcctodon Kleinii. D. -^A^, A. tf^xo. ^- ^- 33. Brownish, with a broad ocular band extending to a

black ventral fin : edges of soft do'rsal, caudal, and anal black. Seas of India to the Malay Archipelago.

9. Glmtodon guUatissimus, D. ff , A. ry-rB- L. 1. 38. An ocular band descends to the interoperele : brown

spots on the body scales, and small ones on the soft dorsal and anal fins : caudal with a black vertical band.

10. Chcctodon vittatus, D. j-^-W, A. ^, L. r. ff. Body with numerous fine dark lines passing backwards :

a dark band along the base of the dorsal fin, another along the centre of the soft dorsal : a dark band on the last

third of the caudal : ventrals white. From the Red Sea to Polynesia.

11. Chidodon unimaculatus, D. -^i-l-j, A. t9'2-o. L. 1. 46. A narrow ocular band : a black blotch on the

side above the lateral-line beneath the last four dorsal spines. Ceylon to the Malay Archipelago.

12. Chcetodon collaris, D. -^\y, A. so?^^, L. 1. 34. Each scale with a light centre : a whitish band from

in front of the dorsal fin to the" chest, another to the eye, and a third over the snout. Seas of India to the

Malay Archipelago.

13. Chcetodon lunula, D. ^i-Ve, A. ts-2 o' L. 1. 40. A wide ocular band descends to the preopercle : a

second from the first dorsal spine joins it : a third goes to the base of the pectoral, and another over the free

Tholichthys osseus, PI. XXVI, fig. 2 (twice life size.)

Day, Proc. Zool. Soc. 1870, p. 687.

T>. M, P. 15, V. 1/fl, A. TB^o. C. 17, L. 1. 41.

Lengtli of head nearly 1/3, of caiulal 1/5, height of boily 1/2 of the total length. Eyes—diameter from 1/2 to 2/5 of the

length of head, 1/2 in diameter from the end of snout, and 1 apart. In the specimen figured the angle of the preo])ercIe is much enlarged,

reaching to almost below the origin of the pectoral fin : the shoulder scale and those over the shoulder girdle considerably dilated.

Fins third dorsal spine the longest and strongest, the fin notched : ventrals rounded : caudal cut almost square. Scales—ctenoid.

Lateral line—ceases opposite the end of the soft dorsal fin.
^

This is evidently the same species as the one I formerly described, I. c. but the development of the cranial bones differs. Pro-

bably in Holacanthi the preopercular spine is the remains of the elongated and dilated preopercular angle seen in this species.

In the very young, as figured by Dr. Giinther, the developments mentioned above are greatly magnified, showing that atrophy

occurs as age advances.
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portion of the tail. Young witli a large ocellus on tlie soft dorsal fin. Seas of India to the ilalay Archi-

pelago.

14. ChmtfidoH melanotus, D. if, A. yV, L. 1. 37-40. A narrow ocular band : body yellow, with its upper

fourth stained with black and black lines along each row of scales : a yellow vertical band on caudal : a short

black one at the base of the first foui' anal rays. Red Sea, seas of India, to the Malay Archipelago.

15. Clicitodon octofasciatus, D. Tg-Vy: -^- tVi ^- ^- ^O- Light vortical bands on the body and head. Seas

of India to the Malay Archipelago and beyond.

16. Chrrdodon oligacanthus, D. o^:^, A. to'zT' ^- 1- 46-48. Five vertical brown bands : a dark ocellus

at the base of the eighth to twelfth dorsal rays. Seas of India to the Malay Archipelago and beyond.

A. With four anal spines.

1. ChaBtodon plebeius, Plate XXVI, fig. 3.

Brouss. MS. Brit. Mus. ; Gmel. Linn. p. 12G9 (r) ; Cuv. and Val. vii, p. C8.

Chmtodon plehejus, Giinther, Catal. ii, p. 5, and Fische d. Sudsee, p. 35, t. xxxii, f. B.

B. vi, D. ^_t_., P. 15, V. 1/5, A. ^^To- C. 17, L. 1. 50, L. tr. 7/15.

Length of head 1/4, of caudal 1/7, height of body nearly 1/2 of the total length. Eyes—diameter 2/7 of

length of head, and 1 diameter from end of snout. Preopercle finely serrated : the maxilla reaches half way
to below the fi-ont edge of the orbit. Fins—dorsal spines strong, the fourth slightly the longest, the soft

portions of the dorsal and anal rounded : second anal spine longest and strongest : caudal slightly rounded.

Colours—yellow, with a black ocular band which has a white edge : a black whit«-edged ocellus at the base of

the caudal fin.

Habitat.—Andaman islands to the South seas ; the specimen figured is from the British Museum collection,

and is 4j inches in length.

3. With three anal spines.

2. Chsetodon xanthocephalus, Plate XXVI, fig. 4.

Bennett, Proc. Zool. Soc. ii, p. 182 ; Giinther, Catal. ii, p. 33.

B. vi, D. iilii, P. 15, V. 1/5, A. A, C. 17, L. r. U. L- tr- H/IS-
.

Length of head 4^, of caudal one sixth, height of body If in the total length. Eijes—diameter 1/4 of

length of head, Ih diameter from end of snout, and also apart. Preopercle indistinctly serrated. Fins—soft

portions of the dorsal and anal rounded. Colours—a small dark blotch above the orbit : body brownish-yellow,

with six indistinct dark vertical streaks : dorsal and anal fins dark violet, having white edges : caudal and

ventrals yellowish.

Habitat.— Ceylon and Zanzibar, the figure and description are from the tj'pe specimen in the British Museum.

3. Chsetodon falcula, Plate XXVI, fig. 5.

Bloch, ix, p. 102, t. 425, f. 2; Bl. Schn. p. 225; Cuv. and Val. vii, p. 41; Bleeker, Batoe, p. 311;

Giinther, Catal. ii, p. 17, and Fische d. Sudsee, p. 39, t. xxvii, f. C.

Chcetodon ulietensis, Cuv. and Val. vii, p. 39 ; Bleeker, Amboina, p. 38 ; Giinther, Catal. ii, p. 18.

B. vi, D. ^Y^^^, P. 15, V. 1/5, A. ^'^, C. 17, L. r. 28, L. tr. G/12.

Length of head 3^ to one fourth, of caudal 6^, height of body If in the total length. Eyes—diameter

1/4 of length of head, nearly 2 diameters fi-om the end of snout, and 1 apart. The maxilla reaches half way to

below the front edge of the orbit. Preopercle serrated along its vei-tical limb, but almost entire along its angle

and vertical edge. Tee^/t— brush-like. Fins—dorsal spines of moderate strength, the last being the longest,

the soft portion of the fin rounded : candal cut almost square : ventral reaching as far as the anal spines

:

pectoral equal to the length of the head behind the angle of the mouth : second anal spine strongest and rather

the longest, being equal to the last of the dorsal fin. Colours—body and head of a rather red-lilac-purple,

becoming of a primrose colour posteriorly, and also on the fins. A dark ocular band, narrower than the orbit,

commences a short distance anterior to the dorsal fin, and is continued through the eye on to the interopercle, it

has a white edge. A black band, widest above, arises 6-om the first four- or five dorsal spines, and is continued

to a short distance below the lateral-Hne :* a second angularly pointed in front, begins from the last thi'ee spines

and descends to the lateral-line : a third passes over a free portion of the tail. Twelve to fourteen vertical

narrow black bands pass down either side. Soft dorsal fin with a narrow black upper margin : caudal with a

black and white posterior edge : anal with a black intramarginal band having a white outer margin, and two
more superiorly parallel to it.

Habitat.—Seas of India to the Malay Archipelago and beyond. The specimen figured was taken at the

Nicobars, the species attains to at least 8 inches in length.

* A different distribution of colours is shown in Garrett's " Fische d. Sudsee," in which the body is lighter than described

above. The two dark vertical bands from the dorsal fin are conjoined superiorly and only extend forwards so far as the fourth dorsal

spine, but they descend lower than in my specimen. Likewise the band over the free portion of the tail is reduced to a blotch. The
body bands are stated to have sometimes white edges.
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4. Chastodon pictus, Plate XXVI, fig. 6.

Forsk. p. 65; Bl. Sclin. p. 226; Cuv. and Val. vii, p. 55; Bleeker, Nat. Tjds. Ned. Ind. ii, p. 177;
Giintlier, Catal. ii, p. 24; Klunz. Fische d. Roth. Meer, Verli. z. b. Ges. Wien, 1870, p. 781.

Chmtodon varjabundus ? Russell, Fish. Vizag. i, p. 65, pi. 83 ; Bennett, Fish. Ceylon, p. 7, pi. 7.

Chcetodon decmsatus, Cuv. and Val. vii, p. 64 ; Bleeker, 1. c. xui, p. 328 ; Kner, Nov. Fische, j). 101.
Painah, Tel. : Khyeiig-hhayoivJi:, Arrak.

B. vi, D. if, P. 15, V. 1/5, A. ^?^, C. 17, L. 1. fj, L. tr. 6/14.

Length of head above 2/7, of caudal 2/11, height of body 4/7 of the total length. Eyes—diameter
4/13 of the length of head, 1 diameter fi-om the end of snout, and also apart. Preopercle finely serrated.
Teeth—brush-like. Fins—dorsal spines of moderate strength, soft portions of both dorsal and anal fins angular.
Pectoral as long as the head behind the anterior nostril : ventral reaches to the anal : second anal spine strono-er

but of equal length to the third. Colours—snout vnth a black band : a dark ocular one descends through the
eye over the interoperole to the chest : numerous fine dark lines descend downwards and forwards from the first

half of the dorsal fin to the middle of the body, whilst in the posterior half of the body there are others havinc a
direction downwards and backwards. Dorsal and anal fins dark, having a black margin and a light external
edge, the dark line is continued over the posterior third of the body : there is another dark line over the free
portion of the tail, and a dark semilimar mark on the caudal fin. Ventral darkest in its centre.

Amongst Sir Walter EUiot's drawings exists a figure of this species marked Eunnadee or Kalloodi : a
second labelled September, 1848, shows the red bands across the snout, this is the variety. No. 83, figured by
Russell and identical with C. decussatus, C. and V.

Habitat.—Red Sea, those of India to the Malay Archipelago, attaining at least 10 inches in length. The
specimen figm-cd is Hfe-size from one captui-ed at the Andamans.

5. Ch£etodon vagabundus, Plate XXVII, fig. 1.

Chatodoii vagdbundus, Linn. Mus. Ad. Fried, ii, p. 71 and Sys. i, p. 465 ; Gmel. Linn. p. 1251 ; Bl. p. 1192,
t. 204, f. 2 ; Bl. Schn. p. 222 ; Cuv. and Val. vii, p. 50 ; Bleeker, Verb. Bat. Gen. xxiii, ChiBtod. p. 18; Giinthcr,

Catal. ii, p. 25 and Fische d. Sudsee, p. 43.

Pah-noo-dah, Andam.

B. vi, D. i|:H, P. 15, V. 1/5, A. ^v^^, C. 17, L. r. ^, L. tr. 4/15.

Length of head about one fourth, of caudal from 6| to one sixth, height of body 1| of the total length.

Eyes—diameter .3/10 of the length of head, Ij diameters from the end of snout, and also apart. Snout rather
produced and pointed. The maxilla reaches to below the front nostril. Preopercle finely serrated, most strongly
so at its angle. Teeth—brush-like. Fins—dorsal spines of moderate strength, the interspinous memlsrane
deeply notched : soft portions of the dorsal and anal obtusely angular : pectoral as long as the head behind the
angle of the mouth : ventral nearly reaching the anal : second anal spine equals the length of the third : caudal
rounded. Colours—a black ocular band ha'^'ing white edges descends to the angle of the interopercle. Numerous
dark bands pass downwards and forwards to the centre of the depth of the body, where others pass backwards.
Dorsal and anal fins margined with black. Two black vertical bands on the caudal, the anterior of which is

concave.

Habitat.—From the Red Sea, through those of India to Polynesia.

6. Chastodon Mertensii, Plate XXVII, fig. 2.

.'' Ch(etodon chrysurus, Brouss.

? Pomacentrus chrysurus, Cuv. and Val. v, p. 423; Gtinther, Catal. iv, p. 29 (not synom.)
Chcetodon Mertensii, Cuv. and Val. vii, p. 47; Giinther, Fische d. Sudsee, p. 45, t. 36, fig.-B. (from a

drawing).

B. vi, D. fl,. P. 15, V. 1/5, A. ^V. C. 17, L. r. |^, L. tr. 5/14.

Length of head 4J, of caudal 6|, height of body 2j of the total length. Eyes—diameter Sf of the
length of the head, Ij diameters from end of snout and also apart. The maxilla reaches to about half way
below the front edge of the orbit. Preopercle entire, its angle very oblique. Teeth—bi'ush-like. Fins—
dorsal spines of moderate strength, increasing in length to the fifth, the soft portion of the fin as high as the

spinous and rounded posteriorly : ventral spine strong, as long as the head excluding the snout : caudal cut

nearly square : anal spines of moderate strength but long, the thii'd rather the longest exceeding the highest of

the dorsal by nearly one foiu-th, soft portion of the fin similar to that of the dorsal. Colours—head and anterior

two-thirds of the body lavender, its posterior third yellow : interorbital space yellow : a narrow dark white-

edged band commences a little in front of the dorsal fin, then ceases, but reappears a little above the eye,

through which it descends and passes down the preopercle to a little in front of its angle. Anterior two-thirds

of the body with narrow black vertical bands, which form an angle at the middle of the body directed forwards.

A narrow dark intramarginal line having a white outer edge exists on both the dorsal and anal fins : a narrow
dark vertical band in the last third of the caudal, followed by a rather wider yellow one, whilst externally the

fin is grey.

In Garrett's " Fische d. Sudsee," the formula given is D. -i-l, A. x\-, and if it is the same species the

figure is not exact.



106 ACANTHOPTERYGII.

Hahitat.—A specimen in the Berlin Mnsenm is from tlie Ked Sea. I have the species from Ceylon, and

Valenciennes' fish in Paris is from the Mauritius, labelled " Chvtodon chrysurus, v. p. 423," by Valenciennes,

but does not correspond with the description of C. chrymrus. Some other specimens are likewise thus labelled

by Valenciennes, but the locality from which they were procured is unknown.

7. Chaetodon auriga, Plate XXVII, fig. 3 (var. setlfer).

Porsk. p. 60 ; Bl. Schn. p. 226 ; Cuv. and Val. vii, p. 79 ; Riipp. N. W. Fische, p. 28 ; Giinther, Catal. ii,

p. 7 ; Klunzing. Fische d. Roth. Meer. Verh. z. b. Ges. Wien, 1870, p. 775.

Chrctodon setifer, Bloch, t. 425, f. 1 ; Bl. Schn. p. 225 ; Cuv. and Val. vii, p. 76 ; Guerin, Icon. Poiss.

pi. 22, f. 1 ; Less. Voy. Coq. Zool. ii, p. 175, Poiss. pi. 29, f. 2 ;
Richards. Ich. China, p. 24G ; Cuv. Reg. Anim.

111. Poiss. pi. 38, f. 1 ; Jenyns, Zool. Beagle, Fish. p. 61 ; Giinther, Catal. ii, p. 6 and Fische d. Sudsee, p. 36,

t. xxvi, f. B ; Kner, Novara Fische, p. 97.

Pomacentrusfilamevtosiis, Lacep. iv, pp. 506, 511.

CIta'todon sebanus, Cuv. and Val. vii, p. 74.

Chmtodon auriija, var. Riipp. N. W. Fische, p. 28.

Chcetodmi hmaris, Gronov. ed. Gray, p. 70.

Linophora auriga, Kaup, Arch. d. Naturg. 1860, pt. 2, pp. 137 and 156.

B. vi, D. U-M, P- 15, V. 1/5, A ^'^, C. 17, L. r. «, L. tr. 3i-4i/13.

Length of head 3/11 to 2/7, of caudal 1/7, height of body 4/7 to 1/2 of the total length, i/yes—diameter

2/7 of length of head, nearly 1^ diameters from end of snout, and 1 apart. Snout pointed. The maxilla reaches

half way to below the front edge of the orbit. Preopercle very finely serrated. Tee^/i—brush-like. Fins,—in

the specimen figiu-ed there are only eleven dorsal spines of moderate strength, the fifth ray is produced into a

short filament, soft portions of dorsal and anal angularly shaped : pectoral equals the length of the head posterior

to the nostrils : third anal spine the longest : caudal slightly emarginate. Colours—in C. auriga a brow^n ocidar

band, having a white anterior edge, passes through the orbit to over the interopercle. Body with darkish lines,

passing upwards and backwards in the anterior thii-d of the body, and downwards and backwards posteriorly.

A darkish band passes from the base of the soft dorsal across the free portion of the tail and to the lower half

of the anal. A dark band goes through the middle of the anal fin. Dorsal, anal, and caudal edged with white.

In the variety C. setifer the ocular band, which has white edges, widens after it has passed the orbit and extends

to the interopercle. Body with narrow darkish bands passing upwards and backwards in the anterior third of

the body, and downwards and backwards in the last two tliirds. A dark ocellus on the centre of the middle

dorsal rays. Anal with a fine black intramarguial band having a white outer edge, upper and hind margins of

the anal edged with black : two fine vertical lines on the caudal fin which enclose a semilunar space.

Hahitat.—From tlie Red Sea, through the seas of India to Polynesia. The specimen figured was captured

at the Nicobars, and is 4Jg inches in length.

8. ChsBtodon Kleinii.

Bloch,* t. 218, f. 2; Bl. Schn. p. 225 ; Giinther, Catal. ii, p. 22.

Chaitodon virescens, Cuv. and Val. vii, p. 30 ; Bleeker, Verh. Bat. Gen. xxiii. Chset. p. 18.

Chatodon Jlavescens, Bennett, Proe. Zool. Soc. 1831, p. 61.

B. vi, D. ^4^, P. 15, V. 1/5, A. T«'.jo, C. 17, L. 1. 33, L. tr. 5/11.

Length of head 4^V, of caudal 1/6, height of body nearly 1/2 of the total length. %('s—diameter 1/3 of

length of head, 1 diameter from end of snout, and 1;^ apart. The maxilla reaches to below the front nostril.

Preopercle entire. Fins—dovs&l spines of moderate strength increasing in length to the fifth, the soft portion

of the fin rounded and rather higher than the spinous : caudal rounded : second and tliird anal spines of about

equal strength, their length about equal to the fifth of the dorsal. Colours—uniform brownish, becoming darkest

posteriorly : a rather broad ocular band extends from in front of the dorsal fin, through the eye over the pre-

and inter-opercles to the chest and goes to the base of the ventral fin : a black band over the snout. Ventrals

black : edges of the soft dorsal, anal, and caudal black.

Hahitat.—Seas of India to the Malay Archipelago.

9. Chffitodon guttatissimus, Plate XXVl"l, fig. 4.

Bennett, Proc. Zool. Soc. ii, p. 183; Giinther, Catal. ii, p. 26; ? Klunz. Verh. z. b. Ges. Wien, 1870,

p. 780.

Ghwtodon tacheti', Lienan, Nat. Hist. Soc. Mauritius, 1839, p. 36.

B. vi, D. if, P. 15, V. 1/5, A. „-^T^, C. 19, L. 1. 38, L. r. ff-

Length of head 4/17, of caudal 2/11, height of body 1/2 of the total length. £'(/es—diameter 1/3 of

length of head, 1 diameter from end of snout and also apart. Preopercle serrated : the posterior extremity of

the maxilla reaches nearly half way to below the orbit. Fins—soft portions of dorsal and anal rounded

posteriorly. Colours—a brown white-edged ocular band one third the width of the eye passes from the nape to

the lower edge of the interopercle. Body yellow, each scale having a brown spot : dorsal and anal fins with an

* Klein, MSS. iv, t. 10, f. 2, p. 255.
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outer narrow black edge and a broader wbite outer band, followed externally by a yellow margin, tbe rest of

the fins covered with fine dark brown spots : caudal 5'ellow with a black vertical band.

Habitat.—Ceylon, Zanzibar, and Red Sea. The figure is taken from Bennett's tjqje specimen.

10. ChEetodon vittatus, Plate XXVII, fig. 6.

Choitodon tn'faseiatus, Lacep. iv, p. 498 ; Mungo Park, Trans. Linn. Soc. iii, p. 34.

CJuBtodon vittatus, Bl. Schn. p. 227 ; Cuv. and Val. vii, p. 34 ; Blecker, Verb. Bat. Gen. xxiii, Chffitod.

p. 18; Beechey, Voy. Zool. p. 01, pi. 17, f. 3; Giinther, Catal. ii, p. 23, and Fische d. Sudsee, p. 41; Kner,

Novara Fische, p. 100 ; Klunz. Fische d. Roth. Meer, 1870, p. 782.

Chcetodon. austriacus, Riipp. N. W. Fische, p. 30, t. 9, f. 2 (var.).

B. vi, D. ^L, P. 15, V. 1/5, A. ^f^, C. 18, L. r. ff, L. tr. 5/13.

Length of head 4/17 to 1/4, of caudal 1/(3 to 1/7, height of body 2/3 to 1/2 of the total length. Eyes —
diameter 1/3 of length of head, 1 diameter from end of snout, and li apart. Snout obtuse : the maxilla reaches

nearly half way to below the front edge of the orbit : preopercle finely serrated. Fius—the soft portion of the

dorsal, anal and also of the caudal rounded. Colours—a dai-k line passes over the snout, separated by a thin white band

from the ocular one, which is half as wide as the orbit, and passes to the chest. Another dark line exists parallel

to it, with an intermediate fine light one. Body with about fifteen fine dark lines passing backwards. A dark

band along the base of the soft dorsal fin, becoming wider over the free portion of the tail : another band along

the centre of the soft dorsal. A light yellow band along the base of the anal with a dark one above it, whilst it

has a white outer edge. Fins margined with dark and edged with orange. A dark vertical band on the

posterior third of the caudal. Ventrals white.

Habitat.—From the Red Sea to Polynesia.

11. Chsetodon unimaculatus.

Bl. p. 1181, t. 201, f. 1 ; Bl. Schn. p. 221 ; Cuv. and Val. vii, p. 72 ; Bleeker, Banda, i, p. 241 ; Giinther,

Catal. ii, p. 11.

B. vi, D. ^L, p. 15, V. 1/5, A. T^?^, C. 17, L. 1. 46, L. tr. 8/19, Vert. 10/14.

Length of head 1/4, of caudal 1/6, height of body about 1/2 of the total length. Eyes—diameter 3| of

the length of head, rather above 1 diameter from the end of snout, and 1} apart. Lower jaw slightly the longer :

the maxilla does not quite reach to below the front edge of the orbit. Preopercle entire. Fins—the dorsal

spines strong, increasing in length to about the seventh from whence they slightly decrease, the soft portion of

the fin, also of the anal, and the caudal rounded. Colours—yellowish, with a narrow brownish black ocular

band descending from just in front of the dorsal fin through the middle of the eye to the angle of the preopercle

and on to the chest : a black blotch on the side above the lateral-line* below the last four spines and two first

rays : posterior edge of soft dorsal with a narrow black band which is continued over the free portion of the tail

on to the hind edge of the anal rays.

Habitat.—Ceylon, (from whence the above specimen came,) to the ]\Ialay Archipelago, attaining at least

inches in length.o

12. Chsetodon collaris, Plate XXVII, fig. 6.

Bloch, t. 216, f. 1 ; Gmel. Linn. p. 1263 ; Bl. Schn. p. 223 ; Cuv. and Val. vii, p. 53 ; Bleeker, Chaetod.

p. 19; Giinther, Catal. ii, p. 21.

Cluetodon wiifasdatus, Gronov. ed. Gray, p. 69.

Chatodon pnetextatus, Cantor, Catal. p. 15G, pi. iii ; Giinther, Catal. ii, p. 22 ; Day, Fishes of Malabar,

p. 31.

B. vi, D. ^l\r, P. 15, V. 1/5, A. ^^3__^ c. 17, L. r. A|:Af, L. tr. 7/15.

Length of head 2/7, of caudal 2/11, height of body 3/5 in the young to 2/3 in the adult of the total length.

Eyes—diameter 1/3 of length of head, 1 diameter from end of snout, and 5/7 apart. The maxilla reaches two-

thirds of the distance to below the orbit. A few fine serrations at the angle of the preopercle. Teeth—
brush-like. Fins—fifth and sixth dorsal spine tlie longest : second anal spine the strongest and longer than the

third : caudal cut nearly square. Colours—brownish olive, each scale light citron colour in its centre. A bluish-

white band passes from in front of the dorsal fin over the opercles and on to the throat, where it expands : a

second across the preorbital and over the cheek to the throat : opposite the orbit it gives off another branch

which passes to the angle of the mouth and the throat. Another similar line exists on the forehead and is lost

opposite the anterior edge of the orbit. Dorsal and anal fins tinged with reddish violet, the upper fourth of the

soft portion being margined with six coloured bands in the follovnng order from vrithout : white, black, scarlet,

black, pearl white, and black : anal tipped with three rows, white, black, and scarlet. Posterior half of caudal

pearly white, divided by a black band from a scarlet base. Ventrals, black.

Jerdon (M. J. L. and Science, 1849, p. 134), under the head of Chcetodon pretextatus, Cantor, observed,

"I possess a dried specimen which appears to be this species." I also obtained mine at Cochin where I found

* In Bloch's type specimen, a little more than 4 inches in length (No. 1257) the blotch is partly (nhout 1/3) below the lateral-line.

P 2
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they were common for about a fortniglit in June, after the commencement of the monsoon (Proc. Zool. Soc. 18G5,

'

Bloch's type is of about equal length to Cantor's (5| inches), which it closely resembles. Tlie specimen

I have fioTired appears to be the young and proportionately much higher. The specimens of G. collaris in the

British ]\Iuseum resemble those of G. reticidntus at Paris.

Habitat.—Stiaa of India to the Malay Archipelago.

13. Chsetodon lunula.

Pomaccntrns hmida, Lacep. iv, pp. 507, 510, 513.

ChiHodon lunida, Cuv. and Val. vii, p. 50, pi. 173; Bleeker, Gilolo, p. 57; Giinther, Catal. ii, p. 25 and

Pische d. Sudsee, p. 42, t. xxxiii, A, B, C, D. „ i ti • t - - tii i n
Chdodon UoceUatus, Cuv. and Val. vii, p. 02 ; Less. Yoy. Duperr. /ool. Poiss. p. 1^0; Bleeker, Borneo,

p. 403 ; Giinther, Catal. ii, p. 9.

B. vi, D. ^.|^, P. 19, V. 1/5, A. ^'^, C. 17, L. r. =
J, L. tr. 7/14.

Length of head 2/7 to 4/11, of caudal 1/G to 2/13, height of body 4/7 of tlie total length. %es—diameter

2/7 of leugSi of head, 1^ diameters from end of snout, and 1 apart. Preopercle serrated. Fins—the soft dorsal

and anal bounded, caudal slightly rounded. Lateral-line—ceases below the last third of the soft dorsal fin.

Colours—ocular band of a deep chestnut colour with white edges, and rather wider than the orbit, ending on the

edo'e of the preopercle : a second brown band passes from the five first dorsal spines and unites with the occipital

one : a tliird band from the fifth and sixth dorsal spines gradually widens and goes as low as the base of

the pectoral fin : a band along the base of the soft dorsal passes over the free portion of the tail : caudal with a

dark band in its posterior thii-d : dorsal and anal with a dark edge and white margin.

In the young the ocular band is edged with white, the vertical bands are badly developed, and a large

black white-edged ocellus exists in the centre of the soft dorsal.

ifaiitai.—Seas of India, Andaman islands to the Malay Archipelago.

14. Chsetodon melanotus, Plate XXVIII, fig. 1.

Bl. Schn. p. 224 (not Reinw.) ; Klunz. Verh. z. b. Ges. Wien, 1870, p. 777.

Clwitodon dorsalis, (Reinw.) Cuv. and Val. vii, p. 70 ; Rupp. Atl. p. 41, t. 9, f. 2 and N. W. Fische, p. 28

;

Bleeker, Banda, i, p. 240 ; Giinther, Catal. ii, p. 28.

Cluetodon marginatus, (Ehren.) Cuv. and Val. vii, p. 57.

Chaitodon alhoitani, Cuv. and Val. vii, p. 58.

B. vi, D. i|, P. 15, V. 1/5, A. A, C. 17, L. 1. 37-40, L. tr. 6/16.

Length of head 1/4, of caudal nearly 1/7, height of body 4/7 of the total length. £'//e«—diameter 1/3 of

length of head, 1 diameter from end of snout, rather more apart. The maxilla does not quite reach to below the

front edge of the orbit. Preopercle very finely serrated. Fins—dorsal spines rather strong, increasing in length

to the fifth from whence they again diminish in height : soft portion of the fin also of the anal and the caudal

rounded. Colours—yellowish, having a narrow black ocular band descending from in front of the dorsal fin

through the middle of the eye, over the preopercle, interopercle, and on to the chest. The upper fourth of the

body stained with black and black lines along each row of scales, a black band over the free portion of the tail

but inteiTupted in the middle. Fins yellow, a narrow black iiitramargiaal band along the soft portions of the

dorsal and anal fins with a white outer edge : a yellow band with a narrow black external edge down the centre

of the caudal, the last third of which fin is grey. A short black band at the base of the first four anal rays.

Halitat.—lEied Sea, seas of India to the Malay Archipelago and beyond, attaining at least 5 inches in

length. Schneider's type still exists in Berlin, it is about 4^^ inches long.

15. Chsetodon octofasciatus.

Chretoclon octofasciatus, Gmel. Linn, i, p. 12G2 ; Bloch, t. 215, f. 1 ; Bl. Schn. p. 223 ; Cuv. and Val. vii,

p. 17 ; Bleeker, Verh. Bat. Gen. xxiii, ChaHod. p. 16; Giinther, Catal. ii, p. 17 ; Kner, Novara Fische, p. 98.

CJicetodon octolineatus, Gronov. ed. Gray, p. 69.

B. vi, D. -i^.W, P- 19, V. 1/5, A. tV, C. 18, L. 1. 50, L. tr. 12/24.

Length of head 1/4, of caudal nearly 1/6, height of body 2/3 of the total length, i^z/es—diameter 1/3 of

length of head, nearly 1 diameter fi-om end of snout and also apart. Preopercle a little rough along its edge,

especially at the angle, but not serrated. Fins—dorsal spines strong, increasing in length to the fourth, the

interspinous membrane deeply emarginate, soft portions of it and of the anal rounded : second anal spine the

strongest but not quite so long as the third : caudal cut almost square. Golours—bufi", vertically banded, with

a central band along the snout to between the eyes : ocular band commences a short distance in fi-ont of the

dorsal fin, and joassing through the eye (which is about twice its width), it crosses the cheeks and is lost on the

chest : the second goes from the third and fourth dorsal spines to behind the base of the ventral
:
the third

from the seventh dorsal spine to before the commencement of the anal : the fourth from the two last spines to

the first anal rays : the fifth from the first few dorsal rays to the anterior third of the soft anal
:
the sixth down

the last thu-d of the soft dorsal across the free portion of the tail (where it increases ui width) to near the
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posterior extremity of the soft anal : tlae last over the base of the caudal : soft dorsal and anal with a dark

outer edge and light margin.

Amongst Sir W. Elliot's drawings is a very good representation of this species marked C. octofasciatus,

but with no note as to where it was obtained, Jerdon however remarks (M. J. L. and Sc. I80I, p. 134) that it

is rarely met with in Madras, where its Tamil designation is Munja cooU min.

Habitat.—Seas of India to the Malay Archipelago and beyond.

16. Chsetodon oligacanthus.

Platax ocellaius, Cuv. and Val. vii, p. 299; Cantor, Catal. p. 170.

Chcetodon oligacanthus, Bleeker, Verh. Bat. Gen. xxiii, Chseton. p. IG; Gunther, Catal. ii, pp. 34, 51(5;

Kner, Novara Fische, p. 102.

Parachcetodon oligacanthus, Bleeker, Nov. Typi Gen. Pise. neg. 1875, p. 5.

B. vi, D. ^:hj, P. 15, V. 1/5, A. „^^, C. 17, L. 1. 4G-48.

Length of head 4/15 to 1/4, of caudal 1/6, height of body 2/3 of the total length. iJ^/es—diameter 4/13

of the lencrth of head, 1 diameter from the end of snout and also apart. Both limbs of preopercle serrated, the

inferior being most coarsely so. Fins—anterior portions of soft dorsal and anal the highest. Lateral-line—
ceases opposite the posterior foui'th of the dorsal fin. Colours—yellowish white, with five vertical brown bands,

the anterior four of which have black edges, the ocular one is brown and narrower than the orbit : three more

similar bands pass from the back to the abdomen : at the upper part of the last is a dark ocellus at the base of

the 8th to 12th dorsal rays inclusive : the fifth band is over the free portion of the tail. The posterior half of

the ventrals is sometimes black.

Habitat.—Seas of India, the Malay Archipelago to the Philippine Islands.*

Genus, 2

—

Chelmo, Cuv.

Branchiostegals six or seven : psetidobranchim. Body elevated and compressed. Snout produced as a long

round tube by the horizontal elongation of the premaxillaries and mandiblesf which are laterally connected by

membrane, the gape of the mouth anteriorly being small. Preopercle tuithout any spine, it and the preorbital may be

serrated. Teeth on the jaws; none on the palate. One dorsal with from nine to thirteen spines, none being elongated:

anal with three. Scales of moderate or small size.

Geographical distribution.—East coast of Africa, seas of India to the Malay Archipelago and beyond.

SYNOPSIS OP SPECIES.

1. Chelmo longirostris, D. H-zl. ^- Ts?t¥. L. 1. 70-75. YeUow, with a black triangular patch from the

first dorsal spine to the snout, and extending to the opercle : a round black spot at the posterior angle of the

anal fin. East coast of Africa, seas of India to the Malay Archipelago.

2. Chelmo rostratus, D. -^^-^^, A. -^l^^, L. 1. 47-50. Five orange white-edged cross bands. East coast

of Africa, seas of India to the Malay Archipelago and China.

1. Chelmo longirostris.

Chcetodon longirostris, Brouss. Ich. t. 7.

Chelmon longirostris, Cuv. and Val. vii, p. 89, pi. 175; Bleeker, Verh. Bat. Gen. xxiii, Chjetod. p. 20.

Chelmo longirostris, Gunther, Catal. ii, p. 38, and Garrett's Fische d. Sudsee, p. 48.

D. |i:i|, P. 15, V. 1/5, A. ^l^, C. 18, L. 1. 70-75, L. tr. 11/30.

Length of head 3/7, of caudal 1/7, height of body 2/5 of the total length. Hyes—diameter 2/15 of the

length of head, Ij diameters in the postorbital portion of the head. Angle and lower edge of the preopercle

serrated, some fine serratures along the upper edge of the orbit and a few along the lower edge of the preorbital.

Fins—dorsal spines strong, the interspinous membrane very deeply emarginate, the fourth spine somewhat the

longest, equalling that of the head behind the front nostril, and exceeding the length of the rays, which latter

portion of the fin is rounded : pectoral equals two-thirds the height of the body : thii-d anal spine the longest.

Colours—yeUow, with a black triangular patch extending from the base of the first dorsal spine to the snout,

and its lower edge going through the eye to the opercle. Posterior edge of the dorsal with a black margin :

a small round black spot at the posterior angle of the anal fin : caudal gi'ey with a rather wide dark band over

its base at and anterior to the commencement of the rays.

Habitat.—East coast of Africa, seas of India, to the Malay Archipelago and beyond.

* ADDENDA.
ChiEtodon ?

D. if, A. ^.
" I also have a drawing and the dried skin of another species of Chsetodon which I procured at Tcllicherry. It has the ground

colour of the body, a sort of lavender colour, line from the tirst dorsal down to the muzzle jellow ; chin, throat and lower part of face,

and a line fi-om top of opercle to base of pectoral bright orange, membrane between the dorsal spines yellow, with a blue spot which

continues in a line on to the upper portion of the soft dorsal, and also on the anal ; soft dorsal green with a yellowish margin. Anal
and ventral yellow. Caudal lavender, the rays purple and margined on the sides with yellow and exteriorly with orange. Lips red.

D. 14-26, A. 3-23. length 6 inches."—Jerdon, M. J. L. and S. 1851, p. 134.

t Due to this tubular elongation of the snout, these fishes are able to employ it as a blow pipe, from which they discharge

globules of water at insects flying above them.
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2. Chelmo rostratus, Plate XXVIII, %. 2.

Chcdodon rostratus, Linn. Mus. Ad. Fried, i, p. 61, t. 33, f. 2 ; Gmel. Linn. p. 1244 ; BI. p. 1184, t. 202,
f. i ; Bl. Sclin. p. 221 ; Sliaw, Zool. iv, p. 337, pi. 47 ; Gronov. Sys. ed. Gray, p. 73.

Chfetodon enoeladus, Shaw, Nat. Misc. p. 2, pi. 67.

Chelnwn rostratus, Cuv. Reg. Anim. ii, p. 190, and Illus. Poiss. pi. 40, f. i ; Bennett, Life of Sir S. Raffles,

p. 689 ; Cuv. and Val. vii, p. 87 ; Cantor, Catal. p. l-jS ; Bleeker, Verb. Bat. Gen. xxiii, Chaitod. p. 20.

Chelmo rostratus, Giintlier, Catal. ii, p. 36 ; Kner, Novara Pischc, p. 103.

D. ,^^3T, P. 16, V. 1/5, A. ,o',T, C. 17, L. 1. 47-50, L. r. fl, L. tr. 8/20 (Vert. 10/14).

Length of head nearly or quite 1/3, of caudal 2/13 to 1/7, height of body about 1/2 of the total length.
Eyes—diameter 1/5 of length of head, 2| diameters from the end of snout, and nearly 1 apart. Preopercle finely

.serrated along both limbs : lower edge of preorbital and supra-orbital margin likewise serrated in the young.
Teeth—brush-like. Fins—dorsal spines moderately strong, the soft portions of the dorsal and anal obtusely
angular : caudal rounded. In the young the ventral reaches the anal rays, but not so far in larger specimens :

pectoral equal in length to the head behind the front nostril. Scales—seven rows between lateral-line and base
of sixth dorsal spine. Colours—head and body with five orange ci-oss-bands edged with brown and with white
outer margins : a round black white-edged spot in the middle of the soft dorsal and within the fourth cross
band : a dark band round the free portion of the taU : soft dorsal, caudal and anal with blue and white edges.

Habitat.—East coast of Africa through the seas of India, tlie Malay Archipelago and China. The
specimen figured is 4^^^ inches in length.

Genus, 3

—

Hj:xiochus, Cuv. and Val.

Taurichthjs, Cuv. and Val. : Diphreutes, Cantor.

Branchiostegals Jive : pseudohranchue. Body elevated and strongly eomfressed : inoutli short, or of moderate
length. Preopercle finely serrated or entire. Teeth villiform, none on the imlate. A single dorsal fin, with from
eleven to thirteen spines, the fourth of which is elongated and filiform, anal tvith three. Scales ctenoid or cycloid, of
moderate size, and more or less covering the vertical fins. Lateral-line cotitinuous. Air-vessel present. Pyloric
appendages few.

Geographical distribution.—Seas of India to Polj-nesia, &c.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Heniochus macrolepidotus, D. i^lH, A. xT?Tb> L- 1. 52-00. Three purplish vertical bands.

1. Heniochus macrolepidotus, Plate XXVIII, fig. 3.

Chcetodon macrolepidotus, Artedi, species, p. 94; Linn. Svst. i, p. 464; Gmel. Linn. p. 1247; Bl. p. 1177,
t. 200, f. 1 ; Lacep. iv, p. 455, pi. 11, f. 3 and pi. 12, f. 1 ; Bl. Schn. p. 231 ; Klunz. Fische d. Roth. Meer.
Verb. Zool. Bot. Ges. in Wien, 187U, p. 784.

Choitodon acuminatus, Linn. Mus. Ad. Fried, t. 33, f. 3 ; Gmel. Linn. 1241 ; Bl. Schn. p. 229.

Choitodon hifasciatus, Shaw, Zool. iv, p. 342 ; Gi'onov. ed. Gray, p. 75.

Heniochus acuminatus, Cuv. and Val. vii, p. 98.

Heniochus 'macrolepidotus, Cuv. Reg. Anim. ii, p. 191 ; Cuv. and Val. vii, p. 93, pi. 176 ; Temm. and
ScWeg. Fauna Japon, p. 82, pi. 44, f. 1 ; Richards. Ich. China, p. 246 ; Bleeker, Verb. Bat. Gen. xxiii, Chjetod.

p. 21 ; Giinther, Catal. ii, p. 39 and Fische d. Sudsee, p. 48, t. xxsvii ; Day, Fish. Malabar, p. 23 ; Klunzing.
Verb. z. b. Ges. Wien, 1870, p. 784.

Diphreutes inacrolepiidolus. Cantor, Catal. p. 159.
Purroamee, Mai. : Chuddukun, Tam. : Pah-no-dah, Andam.

B. V, D. li.-if, P. 17, V. 1/5, A. TT?y^, C. 17, L. 1. 52, L. r. |a, L. tr. 9/22, Ca3C. pyl. 6, Vert. 10/14.

Length of head 1/4, of caudal 1/5, height of body 2/3 of the total length. Eyes—diameter from 4/13 to

1/3 of length of head, 1^ diameters from end of snout, and nearly 1 apart. A slight protuberance above each
orbit but none on the neck. The maxilla reaches to lialf way between the snout and the front edge of the orbit.

Vertical limb of preopercle finely serrated, more coarsely so at its angle : sub- and inter-opercles entire : opercle
with two points. Teeth—villiform in the jaws. Fi-n,s—dorsal spines rather strong, the fourth having a filamentous
prolongation reaching to the caudal fin or even beyond, the fifth is also somewhat elongated : ventral reaches
the anal : the second and third anal spines of about equal length and strength : caudal cut nearly square.

Scales—about 5 rows between the lateral-line and the base of the eighth or ninth dorsal spines. Colours—
pearly white, with a dark purplish band over the summit of the snout, another over the eyes : a thii-d broad
one extending from the three first dorsal spines and posterior two-thirds of the opercle, passing downwards
includes the whole of the ventral fin and extends backwards to the anal : the last commences at the summit of
the fifth dorsal spine, passes dcmiwards to the base of the seventh, is as wide as to the first ray, and ends in

the posterior tliird of the anal fin. Pectoral, soft portions of dorsal, anal, and caudal fins bright yellow.

In Cuv. and Val. a variety figured by Bennett, Ms. wherein the colours have become transposed, the dark
bands being where the light ones ordinarily are, is named H. permutatus, (Ed. Benn.) 1. c. p. 99.
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RahHat.—Ea,si coast of Africa, througli the Indian Ocean and Malay Archipelago :
it is said to attain

18 inches in length.

Genus, 4

—

Zanx'LUS,* Cuv. and Val.

Gnathocentrum, G-uicli. ; Gonoptenis, (Gronov.) Gray.

BrancUostegals four: psewdohrancMce. Body elevated and compressed. Snout of moderate leiigtli. Pre-

opercle without any spine, it and the pireorhital may he serrated. 'Teeth in the jaws, none on the palate. One dorsal

fin with seven spines, the third of which is very elongate : anal with three. Scales small. Air-vessel present. Pyloric

appendages in moderate numhers.

Geographical distribution.—^ea.s of India to the ]\Ialay Archipelago and beyond.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Zanclus corniitvs, D. ^o'tt. A. -^'>.^. Yellowish-white, with three vertical dark bands. Seas of India

to the Malay Archipelago and beyond.

1. Zanclus cornutus, Plate XXVIII, fig. 4.

Chcetodon conmiMS, Linn. Syst. p. 4G1 ; Bl. p. 1179, t. 200, f. 2 ; Bl. Schn. p. 221; Lacep. iv, p. 473,

'''"'
'Zanclus cornutus, Cay. and Val. vii, p. 102, pi. 177; Swainson, Fish, ii, p. 212; Bleeker, Verh. Bat.

Gen. xxiii, Chastod. p. 22 ; Giinther, Catal. ii, p.^4'J3.

Gonopterus mairens, Gronov, ed. Gray, p. 77.

B. iv, D. ^'„, P. 19, V. 1/5, A. 3^V. C. 16, Ca;c. pyl. 14, Vert. 9/13.

Length of head nearly 1/3, of caiidal 4/17, height of body 5/7 of the total length, i/i/es—diameter 2/7

of length of head, 1 diameter apart, and twice the length of the postorbital portion of the head. Upper edge

of orbit serrated in its front half and a parallel serrated ridge just above it. F/ras—dorsal spines very elongated

and filifoi-m, the last rays are very short : anal much the highest anteriorly : caudal emargmate. Scales—minniv.

(7o;o,„,.s_yellowish-white, with three broad, dark, vertical brown bands, the anterior from the two first dorsal

spines and upper profile as far forwards as the orbit, descends over the opercles and cheeks to the ventral fin :

the second band commencing from the base of the fourth spine to the first ray passes downwards to the highest

portion of the anal, it has a white hmd edge : the last goes over the caudal fin, having a concave posterior

maro-in and a white front edge. There is also a band over the snout :
pectoral yellow.

Halitat.—Sens of India to the Malay Archipelago and beyond.

Genus, 5

—

Holacanthus, Lacrp.

Genicanthus, Swains.

BrancUostegals six : pseiidohranchi(e. Bodi/ compressed, and as a ride much elevated. Preopercle serrated,

with one or more strong splines at its angle directed backwards. No palatine teeth. A single dmsal fin ivtth from,

twelve to fifteen spines: anal loith three or sometimes four. Scales of moderate or small size, more or less covering the

vertical fins. Air-vessel with tivo horns posteriorly. Pyloric appendages many.

Geographical distribution.—Throughout the seas of India and generally in those of the tropics.

SYNOPSIS OP SPECIES.

A. Scales small.

1. Holacanthus imperator, D. -^_W, A. ^'^. Bluish, with three narrow blue bands on the head and

about nineteen nan-ow oblique canary coloured bands on the body ; chest brownish, caudal yellow. From seas

of East Afi-ica through those of India to the Malay Archipelago.
• , i i

2. Holacanthus Nicobarlensis, D. ^.\r, A. ^. Blue, with light vertical more or less semicircular bands

on the body. Red Sea, East coast of Africa, India to the Malay Archipelago and beyond.
_

3. Holacanthus annularis, D. -^\j, A. „?^. Brown, with a blue ring on the shoulder, and six or seven

blue body bands radiate from the eye : caudal yellow. Seas of India to the Malay Archipelago and beyond.

B. Scales of moderate size.

4. Holacanthus diacanthus, D. \^, A. ^\, L. r. 52. Yellowish, with eight to twelve vertical blue brown-

edged bands. Seas of India to the Malay Archipelago.
, , i

, „
6. Holacanthus xanthurus, D. if, A. ^^^, L. 1. 50. Greyish, with a light opercular band and a yellow

shoulder spot. Seas of India. ,,,,-, i . i.i, i i

6. Holacanthus xanthometopon, D. if, A. ^\, L. 1. 47. Blue, with yellow black-edged spotson the cheeks

a yellow interorbital band, a blue spot on each scale on the body. Andamans to the Malay Archipelago.

* This genus is included by Dr. GUnther amongst the Carangidx. Respecting the skeleton he observes of Z. cornutus, which

has vertebrce 9/13, that " the anterior and posterior portions of its vertebral column are so shortened m their longitudmal diameter, that,

at both extremities, one vertebra ha.s not been developed," Catal. ii, p. 493. One of his definitions of the iamily Cwrangida being

Vertebra 10/U" 1. c. p. 417.
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A. Scales small.

1. Holacanthus imperator, Plate XXVIII, fig. 5.

ChcptDihn imperator, Bloch, p. llC-t, t. 19-1 ; Gmel. Linn. p. 1255 ;
Bl. Schn. p. 217.

Holacantlms imperator, Lacep. iv, pp. 527, 534:, pi. 12, f. 3; Cuv. and Val. vii, p. 180; Bleeker, Celebes,

iii, p. 758, and Act. Soc. Nader, i, Man. en Makass. p. 49 ; Giinther, Catal. ii, p. 52, and Eisclae d. Sudsee, p. 53,

t. xli', fig. A ; Klunz. Verb. z. b. Ges. Wien, 1870, p. 787.

B. vi, D. W-W. P- 21, V. 1/5, A. ^»^, C. 17.

Leno-tli of head 1/4 to 3/13, of caudal 1/7, heiglit of body 1/2 to 4/7 of the total length, ii/j/es—diameter

1/3 to 1/4 of the length of head, \\ to \\ diameters from the end of snout, and 1 apart. Body oval, strongly

compressed : snout elevated. The maxilla reaches half-way to below the front edge of the orbit. Vertical limb

of preopercle rather oblic[ae and sen-ated, as is also its horizontal limb ; angle with a strong, smooth, curved

spine, one and a quarter diameters of the orbit in length, and reaching to below the base of the pectoral fin.

Teeth—in closely set rows, some of them with a small lobe on either side of their base. Fins—dorsal spines,

strong, gi-aduaUy increasing in length, with the interspinous membrane deeply notched, its soft portion as well

as that of the anal rounded. Pectoral as long as the head behind the angle of the mouth : ventral reaching to

the anal : anal spines strong, the thii'd the longest and equal to the last of the dorsal or the head excluding the

snout : caudal rounded. (ScaZes—small, covering the vertical fins. Colours—Body blue, having a greenish

tince alone the back : about nineteen canary-coloured lines pass upwards to the dorsal, horizontally to the

caulial, or downwards towards the anal fin. A large black descending band with a blue anterior edge, on the

shoulder : chest chestnut. A light blue stripe across the snout, round the cheeks, and to the preopercular spine,

which is nearly black. A brown band superiorly edged with blue crosses the eye and passes on to the pre-

opercle. Opercle yellow, edged with blue, and the branchiostegals black. A narrow black edge to the caudal

:

ventral dark with orange coloured rays : pectoral blackish.

A coloured drawing nearly 8 inches in length, labelled Kidloo JcoU meen and Holacantlms imperator, exists

amongst Sir Walter ElHot's figures of fish.

Habitat.—Prom the East coast of Afi-ica through the seas of India to the Malay Archipelago.

2. Holacanthus Nicobariensis, Plate XXVIII, fig. 6 (variety semieirndatus).

Cliaiodon Nicoharceiitfis, Bl. Schn. p. 219, t. 50.

Holacanthus geometricus, Lacep. iv, pp. 528, 537, pi. xiii, fig. 1 ; Cuv. and Val. vii, p. 189.

Holacanthus striatus, RuppeU, N. W. Pische,p. 32, t. x, f. 2 ; Bleeker, Amb. iv, p. 414; Giinther, Catal. ii,

p. 53.

Holacanthus semieirndatus, Cuv. and Val. vii, p. 191, pi. 183 ; Bleeker, Amb. vi, p. 414 and Banka, p. 452
;

Voy. Coq. Zool. Poiss. p. 173, pi. xsx, fig. 3 ; Giinther, Catal. ii, p. 53.

Holacantlms Nicohariensis, Bleeker, Amb, vi, p. 413 ; Giinther, Catal. ii, p. 52 and Eische d. Sudsee,

p. 54, t. xli, f. B.

B. vi, D. iti*, P. 19, V. 1/5, A. ^'^, C. 18, L. r. WM-
Length of head 1/4, of pectoral 1/4, height of body 1/2 to 4/9 of the total lengtb. Eyes—diameter 1/3 to

2 '7 of length of head, 1 diameter from end of snout, and 3/4 to 1 diameter apart. Preopercle serrated, its spine

smooth reaching to opposite the posterior edge of the opercle and equal in length to 3/4 or 1 diameter of the orbit.

Teeth brush-like. Fins—dorsal spines shorter than the rays, the soft dorsal angularly-rounded in the adult

:

caudal rounded, denies—minute, about thirteen rows between lateral-line and base of sixth dorsal spine.

Colours this fish shows different distributions of the same colours, some dependant on age, others not so.
_
In

the young (H. striatus) it is deep blue with sUghtly ciu-ved vertical bands, alternately white and bluish-white,

the white ones being the broader. Caudal white, with or without a narrow black outer margin. In a specimen

in my collection thl^re are reticulated blue lines between the broad white band behind the eye and on one

desce'ndino- from the centre of the spinous dorsal. In the adult (H. semicirculatus) the vertical bands have a

more curv'ed direction, the convexity being forwards. In the Nicohariensis this is still more apparent, a white

spot or short transverse band being the centre around which the body bands are curved. In both these last

varieties the tail fin is coloured.
_ ...

In my H. striatus 'I^ inches in length, the preopercular spines are bifurcated at their extremities, in a

specimen in the British Museum {\^ inches) tbey are not so.

Klunzinger, Verb. z. b. Ges. Wien, 1870, p. 789, enumerates Holacantlms striatus, Riipp. Blkr. &c.,

H. lineatus, Riipp. H. crendescens, Riipp. Cha-todon asfur, var. b. Forsk. Holacanthus haddaja, C.V., Chcetodon

maculosus, 'Forsk.=B:olacanthus maculosus, Holacanthus aruset, Lacep., Pomacantlms asfur, Lacep. as varieties

of Chcetodon asfur, Forsk.—Holacanthus asfur.

Hahitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond.

3. Holacanthus annularis, Plate XXIX, fig. 1.

CJicetodon annularis, Bl. t. 215, f. 2 ; Gmel. Linn. p. 1262 ; Bl. Schn. p. 219 ;
Shaw, Zool. iv, p. 330,

pi. 47.
'

Holacanthis annularis, Lacep. iv. pp. 526, 533; Cuv. Reg. Anim. ii, p. 192; Cuv. and Val. \\\, p. 178;

Cantor, Catal. p. 164 ; Bleeker, Verb. Bat. Gen. xxiii, Chaitod. p. 26 ; Giinther, Catal. u, p. 42.
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Cluetodon snlim-tscJicip!, Russell, Fish. Vizag. i, p. 69, pi. 88.

CltKtodon resimus, Gronov. Syst. ed. Gray, p. 71.

Nya-lylc-pya, Arrak. : Dood-ka-mal, Cliittagong.

B. vi, D. ^.|t, p. 20, V. 1/5, A. ^'^, C. 17.

Lengtli of tead 2/9, of caudal 1/6, height of body 4/7 of the total length. J?(/e.s—diameter 2/7 of length
of head, 1|- diameters from end of snout, and also apart. Preopercle finely serrated along its vertical limb, the
spine at its angle smooth and as long as the diameter of the orbit. Teeth—brnsh-like. Fins— dorsal spines
increase in length to tlie last, none of the rays prolonged : the soft portion of the fin angular, in adults it is

often produced, that of the anal rounded : third anal spine the longest. Scales—small. C'o?om;-s —sienna, with
a blue ring on the .shoulder. One narrow blue interorbital band is continued behind the eye over the opercle on
the hind edge of which it curves upwards towards the ring : a second across the snout passes under the eye
across the opercle and joins the third on the body : sis or seven arched blue bands radiate from the head and
are continued along the body converging towards the soft dorsal fin : pectoral yellow, with a blue band at its

base. Dor.sal and anal fins dark, the six body bands are continued on to the former, where there are also some
intei-mediate naiTow blue lines, the fin with a blue upper edge : anal with three blue lines on it and a light blue
margin : caudal yellow, with a nawow orange tip.

Eussell observed, "the present subject bears a strong resemblance to Chu'todon annularis, Linn., but differs
principally in two circumstances ; the one the setaceous elongation of the dorsal fin, resembling that of ChcModon
setifer, Bloch ; the other (less material) in the remarkable ring on the shoulder being rather square than of a
cii'cular figure."

Amongst Sir Walter Elliot's dramngs is one of this fish, which was colom-ed from an individual captured
at Waltair, March, 1853, its native names are recorded as Jatipyna, Tel. : LoUa terate, Mai. Jerdon remarks,
M. J. L. and Sc. 1851, p. 1.34, " I only once procni-ed this beautifid fish." The specimen figured was taken at
Singajiore by the late Dr. Stoliczka.

Habitat.—Seas of India to the Malay Archipelago, China, and beyond. It attains at least a foot in length.
The specimen figm-ed is 6 inches long.

B. Scales of moderate size.

4. Holacanthus diacanthus.

ClitrJodon diacanthus, (Boddsert), Bl. Schn. p. 220.

Cluetodon dux et Bodd(ertii, Gmel. Linn. pp. 1243, 1255.
Cliadodon fasciatus, Bloch, t. 195; Gmel. Linn. 1266; Bl. Schn. p. 217.
Holacanthus dux, Lacep. iv, p. 534 ; Cuv. and Val. vii, p. 184 ; Riipp. N. W. Fische, p. 37 ; Bleeker,

Celebes, iii, p. 757.

Acanthopus Boddcertii, Lacep. iv, pp. 559, 660.

Holacanthus diacayithus, Giinther, Catal. ii, p. 48 ; Klunz. Verb. z. b. Ges. Wien, 1870, p. 786.

B. vi, D. J-l, P. 19, V. 1/5, A. ^, C. 17, L. r. 52, L. tr. 7/25.

Length of head 1/5, of caudal 1/6, height of body 3/7 of the total length. %as—diameter 2/9 of length
of head, 1^ diameters from end of snout, and also apart. Preopercle strongly serrated, its spine strong, equal in
length to about 2 diameters of the orbit, and extendang to below the base of the pectoral fin. Fins—soft dorsal
and anal rounded : third anal spine longest and strongest : caudal rounded. Colours—yellowish, with from
eight to twelve vertical blue brown-edged bands, those on the body being continued on to the vertical fins. A
short one exists along the snout, two descend from the summit of the head to the eye and to a little below it

:

one traverses the opercle, and about eight exist on the body : caudal yellow. Anal has bluish streaks parallel to
its base.

Habitat.—Seas of India to the Malay Ai-chipelago.

5. Holacanthus xanthurus, Plate XXIX, fig. 2.

Bennett, Proc. Zool. Soc. 1832, p. 183; Giinther, Catal. ii, p. 51.

B. vi, D. iA, P. 17, V. 1/5, A. Ts!^^, C. 17, L. 1. 50, L. r. =t_»% L. tr. 7/22.

Length of head 1/4 to 4/17, of caudal excluding its prolongation 1/6, including it 1/4, height of body
1/2 of the total length excluding caudal filament. J/j/es—diameter 1/3 to 2/7 of the length of head, 1 diameter
from the end of snout, and also apart. Body compressed : dorsal and abdominal profiles about equally convex.
The maxilla reaches half way to below the orbit. Vertical Umb of the preopercle serrated, and having a strong
smooth spine which is equal to or rather above one diameter of the orbit in length at its angle, and reaching nearly
to the base of the pectoral fin. Teeth—in jaws fine, pointed, with the outer row the largest. Fins—dorsal
spines and rays almost parallel to the dorsal profile, the fourth dorsal spine slightly the longest, the last being
equal to the third : soft portion of the fin slightly rounded : pectoral a little longer than the head excluding
the snout

: the ventrals reach the vent : third anal spine longest, strongest, and one-third longer than the
longest in the dorsal fin, the soft portions of the two similar : caudal rather rounded, with its upper ray produced

Q
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into a filament.* Scales—strongly ctenoid, and longitudinally fluted, mucli smaller above tlian below tlie lateral

line. Colours—body greyisli-bro-mi, darker along the back, and becoming black over the tail as well as on the

vertical fins, head, and chest : a lightish opercular band and a small but brilliant yellow shoulder spot : dorsal

and anal fins edo-ed with yeUowish-white : caudal canary colour. After death each scale seems to have a light

semilunar band.

A colom-ed figure, nearly G inches in length, exists in Sir Walter Elliot's collection, termed Kid Icasa, and

Holacantlms rabJoplini-us.

Habitat.—Ceylon and Madras to G inches in length.

6. Holacanthus xanthometopon.

Bleeker, Sumatra, ii, p. 2.^8 ; Giinther, Catal. ii, p. 51.

13. vi, D. -H' P- 1''' V. 1/5, A. tV. C. 17, L. r. 47, L. tr. 7/25.

Length of head 2/9, of caudal 2/11, height of body 4/9 of the total length. JEyes—diameter 1/4 of

length of head, 1\ diameters from end of snout, and also apart. Vertical limb of preopercle with widely set

serrations, a strong spine at the angle of the preopercle not quite half so long as the head. Fins—soft dorsal

and anal fins angular : caudal rounded. Colours—blue, cheeks and opercles with numerous golden spots exter-

nally edged with black : some fine black lines on the lips and chin : a broad yellow interorbital band : body

violet, each scale with a brilliant blue spot : a yellow shoulder spot. Dorsal, caudal, and pectoral yellow, with a

black spot at the base of the last seven dorsal rays, caudal with a black edge : ventral and anal white vsdth a

blue edge.

Hahitat—Andamans and Malay Archipelago. A specimen, 71 inches in length, exists in the Calcutta

Museum. A native artist attempted for a whole week to figure it but unsuccessfully.

Genus, G

—

Scatophagus, Cuv. and Val.

Cacodoxiis,f Cantor.

Branchiostegals six : 'pseudohrancldai. Body much conqtressed and elevated, snout of moderate length. Pre-

opercle spineless. Palate edentulous. Two dorsals, united at their bases, the first having ten or eleven spines, and

anteriorly a recumbent one directed forwards ; the soft dorsal covered with scales : anal with four spines. Scales very

small. Air-vessel simple. Pyloric appendages rather numerous.

Geographical distribution.—East coast of Africa ; Seas of India, to the Malay Archipelago and beyond.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Scatophagus argus, D. 10
| tg-tti ^- Ti-Ve- Purplish, blotched all over with dark spots. Seas of India,

to China and Australia.

1. Scatophagus argus, Plate XXIX, fig. .3.

Choitodon argus, Gmel. Linn. p. 1248 ; Bloch, p. 1191, t. 204, f. 1 ;
Bl. Schn. p. 232 ;

Shaw, Zool. iv, p.

332; Russell, Fish. Vizag. i, p. 61, pi. 78.

Chcetodon pairatalis, Ham, Buch. Fish. Ganges, pp. 122, 372, pi. 16, f. 41.

Chcetodon atromacidatus, Bennett, Fish. Ceylon, p. 18, pi. 18.

Scatophagus argus, Cuv. and Val. vii, p. 136 ; Richards. Ich. China, p. 245 ;
Gunther, Catal. ii, p. 58 and

Ann. and Mag. Nat. Hist. 1867, p. 58 ; Day, Fishes of Malabar, p. 34 ; Kner, Novara Fische, p. lOG.

Cacodoxus argus. Cantor, Catal. p. 163.

Scatophagus or)iatus, Giinther, Catal. ii, p. 58.

Sargus macidatus, Gronov. ed. Gray, p. 65.

Qjt-ee, Sind. ; Chitsilloo aT:id_ Eesjmtti, Tel.; Sipili, Tam. ; Nutchar c/aic, Mai.
;
Nga-pa-thoomg, Arral..

;

Beeshatara, Chittag. ; Po-ra-dah, Andam.

B. vi, D. 10
I
T^l„, P. 20, V. 1/5, A. „*^, C. 16, Csc. pyl. 18 (20).

Length of head 1/4, of caudal 2/11, height of body 1/2 of the total length. %es—diameter 2/7 of length

of head, 1 diameter from end of snout, and 1^ apart. Body somewhat quadrangular, strongly compressed, and

the dorsal profile more curved than the abdominal. The maxilla reaches to about half way between the end of

the snout and the front edge of the orbit. Preorbital with the last half of its lower edge finely serrated. Some-

times a few very fine teeth at the angle of the preopercle and also along its lower limb : sub- and inter-opercles

entire. Opercle with a weak spine. Teeth—villiform in the jaws. Fins—dorsal spines strong, each alternate

one thicker on one side, interspinous membrane deeply notched, fourth spine the highest equalling the length of

the head behind the posterior nostril, anterior rays much the longest, but not quite equalling the length of the

fourth spine : anal spines all about the same length, each alternate one being the stronger : caudal fan-shaped,

its central rays rather the longest. Scales—minute, in about 110 irregular rows, and continued over the soft

portions of the dorsal, anal, and caudal fins, likewise on the head and opercles ; about 30 rows between the 6th

dorsal spine and the lateral-line. Colours—^purplish, becoming white on the abdomen : large round blackish or

* HaTing seen many specimen^ and all witli tliis prolonpation, I think it unlikely that such is 3. sexual distinction,

t Substituted fur Soatopha'jas, C. V. jire-ucciipied by ;Scatoihaga, Meigen, 1SU3 (Dijdera.J
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greenisli spots on tte body, most numerous along tlie back, and varying in size and tints. First dorsal brownish-

blue, having a few minute spots : second dorsal yellowish, with slight brown markings between the rays.

In the very yoimg, a bony ridge, ending in a spine, passes from the eye to above the opercle on to the

shoulder, it is serrated along the upper edge of the orbit and the lower edge of the preorbital.

Dr. Giinther, Ann. and Mag. I. c. considers Soatophnrjus ornatus, C.V., the young of iS'. argns, C.V.

Habitat.—Indian Ocean, to China and Australia, attaining a foot in length : it enters backwaters and

rivers, but is a foul feeder,* and, so far as I have observed, is not in request as food. Hamilton Buchanan
remarks of it that " when newly caught it is a fish of great beauty, easy digestion, and excellent flavour : but

after death it soon becomes soft and strong tasted." Cantor states that at Pinang " it is eaten by the natives,

though many reject it on account of its reputed disgusting habits." In Ceylon, where it is termed Deivl

koraleyali, " it is generally esteemed, its flesh partaking the flavour- of trout."

—

Bennett, I. c.

Genus, 7

—

Ephippus, Cuv.

Selene, Lacep. ; Uarclies, Cantor.

Branchiostegals six : pseudohranchiee. Body much compressed ami elevated. Snout short, the upper profile

parabolic. Preopercle without a spine. No teeth on the pialate. Dorsal tvith eight or nine spines, several of which

are flexible and elongated, all are receivable into a groove at their base, interspinous membrane deeply cleft, and a deep

notch between the spinous and soft portions of the fin : three anal spines ; pectoral short. Scales of moderate or

small size, some over the soft dorsal, anal, and caudal fins. Air-vessel bifurcated anteriorly, and with two long horns

posteriorly. Pyloric appendages few.

Geographical distribution.—Seas of India, to the Malay Archipelago, and beyond.

SYNOPSIS OP INDIVIDUAL SPECIES.

Ephippus orbis, D. xI-It)) J^- Aj L. 1. 42, L. tr. 7/15. Silvery. Seas of India, to the Malay Archipelago

and beyond.

1. Ephippus orbis, Plate XXIX, fig. 4.

Chcetodon orlis, Bloch, p. 1187, t. 202, f. 2 ; Gmel. Linn. 1244 ; Lacep. iv, pp. 4.58, 491 ; Bl. Schn. p. 232

;

Shaw, Zool. iv, p. 339.

Epihipp^is orbis, Cuv. Eeg. Anim. ii, p. 191; Cuv. and Val. vii, p. 127; Swainson, Fishes, ii, p. 213
;

Richards. Ich. China, p. 245 ; Giinther, Catal. ii, p. 62 ; Day, Fish. Mai. p. 35.

Ilarches orbis. Cantor, Catal. p. 160.

Nulla torriti, Tam. : Kol-lid-dah, Andam.

B. vi, D. J;|^, P. 19, V. 1/5, A. J^, C. 19, L. 1. 42, L. r. i|, L. tr. 7/15, C;bc. pyl. 2-4.

Length of head 1/4 to 2/9, of caudal 1/5, height of body nearly 2/3 of the total length. Eyes—diameter

2^ of the length of head, nearly 1 diameter ft-om end of snout, and also apart. The upper profile is much elevated,

rising abruptly from the snout to the first dorsal fin : the abdominal contour is much less convex. The maxilla

extends to opposite the anterior margin of orbit. Preopercle narrow, finely denticulated on its vertical limb

and at its angle. Sub- and inter-opercles entire, opercle ending in two obtuse points connected by a shallow

emargination. Fins—dorsal spines moderately strong at their bases, interspinous membrane at first deeply

emarginated, but not that between the last spine and the soft rays : the third, fourth and fifth spines are

elongated and filiform at their extremities, especially the thii'd. The anterior rays of the dorsal from the 3rd

are somewhat the longest : the fin rounded.f Ventral having its first ray elongated. Second anal spine the

strongest, equal to the seventh in the dorsal in length : anterior rays the longest. Ventral pointed. Caudal

slightly produced in the centre, and somewhat emarginate above and below. Scales—some over the bases of

the vertical fins. Air-vessel—thick, with one tendinous attachment on either side, having horns anteriorly

and two long bifurcations posteriorly. The intestines in this species are much convoluted, and possess two,

sometimes foui-, long pyloric appendages. May 11th, 1868, a female was taken in which the ova was well

developed. Colours—back and head greyish-gi-een, sides and abdomen silvery shot with pink : fin membranes
diaphanous finely dotted vrith black, more especially in their marginal halves : rays bluish white. The young

have a dark grey orbital band, another over the nape, and two over the body : the fins are edged with gi'ey.

Habitat.—Seas of India and the Malay Ai-chipelago, attaining at least 6 inches in length ; the one figured

is 5f inches long.

Genus, 8

—

Drepane, Cuv. and Val.

Sarpochirus, Cantor; Cryptosmilia, Cope.

Branchiostegals, six : pseudobranehice. Body elevated and much compressed. Snout short. Preopercle

spineless. Palate edentuloiis. Dorsal having anteriorly a concealed spine directed farwards, and eight or nine spinous

* Col. Tickell, MS. disputes this and asserts that he has eaten this fish taken some distance off the coast, of the most delicate

flavour. My reason for believing the natives to be correct as to its love for foul feeding is that I have opened many specimens, and those

taken from near inhabited localities had, as a rule, their stcjuiachs full of ordure.

t In two specimens 2^^^ and 2i inches in length respectively, a recumbent, anteriorly directed spine exists in front of the base
of the dorsal tin.

Q 2
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rays, which, as well as tlu)se of the anal, are recek-aUe into a groove at their bases: iidersjnnous mevihrane deeply

notched : pectoral long and falciform. Scales of moderate size. Air-vessel posteriorly prolonged into tvjo horns.

Pyloric aptpendages few.

Geographical distrihution.—Red Sea, tlirougliout those of India, and beyond.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Drepane punctata, D. ^:f^, A. .j-s-Ta-
Silvery, witli or without vertical bands and black spots.

1. Drepane punctata, Plate XXIX, fig. -5.

Chatodon punctatus, Gmel. Linn. p. 12i3; Bl. Schn. p. 231; Shaw. Zool. iv, p. 305.

Chcetodon longimanus, Bl. Schn. p. 229.

Chwtodon falcatns, Lacep. iv, pp. 452, 470.

Chmtodon latte, Russell, Pish. Vizag. i, p. 62, pi. 79.

Chcdodon terla, A and B, Russell, 1. c. i, pp. 03, 64, fig. 80, 81.

Epkippus pumtatus et longimmms, CuY. B^eg. Ajuin. ii, 191.
^

Drqxme punctata, Cuv. and Val. vii, p. 132, pi. 179; Swainson, ii, 213; Dampier, \ oy. ^ew Holland, n,

pi 4- Richards. Ich. China, p. 244, and Ann. and Mag. Nat. Hist, x, 1842, p. 28; Bleeker, Verh. Bat Gen.

xxii, p. 5 ; Giinther, Catal. ii, p. 62, and Pische d. Sudsee, p. 65 ; Day, Fish. Malabar, p. 3G
;
Kner, Novara

'^'^

"^'Drepane longlmana, Cuv. and Val. vii, p. 133 ; Richards. 1. c. p. 245 ;
Bleeker, Verh. Bat. Gen. sxiii,

Chsetod. p. 23.

Harpochirus punctatus et longimanus. Cantor, Catal. pp. 162, 163.

Cryptosmilia lima. Cope, Trans. Am. Phil. Soc. xiii, p. 401.

Funnur, Sind. ; Shiil; Belooch. ; Pundthee, Mai.; PulU or Torriti, Tam. ; ThMi, Tel.; Roopi-chanda,

Chittag. ; Shengna-rott, Arrak. ; Nga-sheugna, Burm.

B. vi, D. rflfj, P. 17, V. 1/5, A. T«»T^, C. 15, L. 1. 50-55, L. r. f^lff, L. tr. 14/33, Case. pyl. 2-3.

Leno-th of head from 4/13 to 1/4, of pectoral 1/2, of caudal 1/4 to 1/5, height of body 2/3 to 3/4 of the

total length. Ez/es—diameter from 3/7 to 1/3 of the length of head, 1 to U diameters fi-om end of snout, and

2/3 to 3/4 of a diameter apart. Dorsal profile considerably elevated, the abdominal much less curved.

Mouth smaU, the maxilla extends to below the first third of the orbit. Preorbital high, its depth generally

exceeding the diameter of the eye. Preopercle with a few serrations on its lower limb : sub- and mter-opercles

'

In young specimens the upper edge of the orbit and the upper edge of the occipital process are serrated,

whilst there exist about eight strong teeth along the horizontal limb of the preopercle. In a very young

specimen (U inches long), in addition to the foregoing, an elevated roughened ridge passes from the upper

hind edge of the orbit to the lateral-line. j •
i

Fins—dorsal spines strong, and considerable differences are perceptible, m a young mdmdual (at Ifg

inches lono-), the last six are of equal height. Should there be nine dorsal spines, the fourth is the longest m
the adult •'^if only eight then the third : this spine equals the length of head behind the middle or front edge of

the eye • 'interspinous membrane deeply notched, and the rays longer than the spines : pectoral sometimes

reachincr to the base of the caudal : second anal spine the strongest and generally the longest
:
caudal with its

central rays slightly produced. Colours—silvery, having a gloss of gold and tmge of pui-ple, with or without

vertical bands and black spots : edges of the fins stained with grey, and a similar band along the middle of the

dorsal. , . , , , , i
... , ^j,

The D. punctata has been considered a distinct species, and it may be that such an opinion is correct.*

At U inches in length is the earliest age at which I have seen distinct spots existing on the vertical body bands.

Out of twelve specimens of this variety, and in which every individual is distinctly spotted, nine dorsal spmes

invariably exist, as given by Russell, and in Cuv. and Val. vii, pi. 179.
. , i , i

, , t.^

In D longimana, the black spots are absent, and out of eleven specimens examined, eiglit had only eight

dorsal spines, the number given by RusseU, whilst the horizontal one before the dorsal fin was as a rule more

apparent than in the other variety : in some of the remainmg three the spots may have disappeared.

In the very young the fish are covered all over with minute dark spots giving them a grey appearance.

Jerdon observes that D. punctata is termed PooU tarate, and D. longlmana, S'lpu tarate. M. J. L. and S.

'

^ka't/toi.—Red Sea, East coast of Africa, seas of India to Australia, attaining at least 15 inches in

length, and in most places esteemed as food.

Genus, 9

—

Toxotes, Cuv.

Branchiostegals seven: pseudolranchhx. Body ohlong, compressed, hade depressed. Eyes of moderate size.

8nout rather produced; lower jaw the longer. VilUform teeth on jaws, vomer, and palatine hones. A single dorsal

• " Except the colours, no external character can be assigned to distinguish the two sijctics, Imt anatomical differences have

heen pointed out by M. M. C^uv. and Val."—Cantor, I. c.
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fin having four or five strong spines situated in the jiosterior half of the lad- : mial with three spines. Scales
cijcloid, of moderate or rather small size, some are extended to over' the soft portions of the vertical fins. Air-vessel
simple. Pyloric apipendages in moderate numbers.

Geographical distribution.—Seas and estuaries of India, to the Malay Arcliipelago and Polj-nesia.

SYNOPSIS OF SPECIES.

1. Toxotes microlepis, D. -f^, A. fV, L. 1. 42. Two to four rows of large black patches or stripes
along the sides, most being above the lateral-line. Estuaries and large rivers of Burma and Siam near their
mouths.

2. Toxotes cJiatareus, D. 'VaS ^- Te-Tyi L. 1. 31. Five or six oblong black patches along the upper half
of the head and back. Estuaries and rivers of India, Bengal and Burma to the Malay Archipelago.

3. Toxotes jaculator, D. tt*tt' -^- tt^tt. L. 1. 27. Pom- triangular blotches descend from the back to the
lateral-line. Red Sea, seas of India to the Malay Ai-chipelago.

1. Toxotes microlepis, Plate XXX, fig. 1.

Blyth, Jour. As. Soc. of Bengal, 1860, p. 142 ; Giinther, Catal. ii, p. 68.

N'lja-lcya-ma, Bormese.

B. vU, D. -rV, P. 12, V. 1/5, A. ^, C. 19, L. 1. 42, L. r. ^, L. tr. 6/14, Cibc. pyl. 8.

Length of head 3/10 to 2/7, of caudal 2/11 to 1/6, height of body 2/5 of the total length. %es—diameter
1/3 to 2/7 of length of head, 1 diameter from end of snout, and Ij apart. Body compressed, dorsal profile
horizontal and flat. The maxilla reaches to below the centre of the orbit. Preopercle and preorbital with their
lower edges finely serrated. Teeth—villiform in the jaws, vomer, and palate, i^wts—the dorsal commences
slightly in advance of the anal, but is in the last third of the length of the body, its posterior three spines the
longest, as is also the third of the anal. Colours—golden, with two to four large black oblong blotches or stripes
along the sides, most being above the lateral-Hne : dorsal blotched with black and having dark edges : anal
dark : caudal yellow.

Habitat.—Burma and Siam. The specimen figured is from the Irrawaddi, and 4^ inches in length.

2. Toxotes chatareus, Plate XXIX, fig. G.

Coins chatareus* Ham. Buch. Fish. Ganges, pp. 101, 370, pi. xiv, fig. 34.

Toxotes jaculator, Cuv. and Val. vii, p. 314 (part); Cantor, Catal. p. 176; Giinther, Catal. ii, p. G7
(part).

Nga-prong-gryn, Kodryn and Panlong-gryn, Arrac.

B. vii, D. 't^% P. 13, V. 1/5, A. ^'^, C. 17, L. 1. 31, L. tr. 4-5/11-10.

Length of head 3^ to 31, of caudal 5f to 1/6, height of body 2/5 of the total length. J5J7/es—diameter 3^
to_l/4 of length of head, 1 to IJ diameters from end of snout, and Ij apart. The maxilla reaches to below the
middle of the orbit. Preorbital and preopercle serrated along their lower edges. Teeth—villiform in the jaws,
vomer, and palate.

_
i^wis—dorsal spines strong, the fourth somewhat the longest and equal to the length of the

head behind the middle or front margin of the eyes. In the specimen with only four dorsal spines, the third
equals the fourth as described. Anal commences slightly behind the dorsal, the third spine a little the longest
and equal to 2/5 the length of the head. Pectoral as long as the head without the snout. Caudal cut nearly
square.

_

Scales—from 26 to 28 rows between the snout and the base of the dorsal fin : 6 rows between the
lateral-line and the base of the last dorsal spine. C'o/om)-«—silvery shot with gold, dorsal profile greenish-brown,
six or seven oblong spots between the eye and the end of the base of the dorsal fin. Some black blotches on the
soft dorsal

: anal with its lower edge black. In the young the blotches are larger and darker, the ventral is

black, and there is a black baud along the base of the caudal.
Habitat.—Rivers and estuaries of India, Burma, and the Malay Archipelago. My largest specimen is

8 inches in length, but it attains upwards of a foot. The specimen figured is 6 inches long and fi'om the
Irrawaddi.

3. Toxotes jaculator.

Scimia jaculatrix, Pallas, spic. viii, p. 41.

Scarus Schlosseri, Gm. Liim. p. 1282 ; Lacep. iv, pp. 5, 17; Shaw, Zool. iv, p. 398.
Labrus jacidatrix, Lacep. iii, pp. 425, 464; Shaw, 1. c. p. 485, pi. 68.
Toxotes jacidator, Cuv. Reg. Anim. ii, p. 196 ; Cuv. and Val. vii, p. 314, pi. 192 (pt.) ; Swainson, ii, p. 214

;

Bleeker, Verb. Bat. Gen. xxiii, Chffitod. p. 31 ; Giinther, Catal. ii, p. 'j7 (part).

B. vii, D. TT^Tir, P- 15, V. 1/5, A. .rr^TT, C. 17, L. 1. 27, L. tr. 4-5/10-9.

Length of head 1/3, of caudal 1/6, height of body 1/3 of the total length. Eyes—diameter 3i to 1/4 of

* I have to tbank Dr. Bleeker for directing my attention to the difference hctween T. chatareus and T. jaculator. All my
fresh water and estuary specimens have five dorsal spines, except one individual having four, and they=chatareus : my marine forms
have only four and=jaciiiafor. Valenciennes remarks on the difference seen in the spines and rays, but considers the fish varieties of
one species.



118 ACANTHOPTERTGII.

length of head, 1 to 1 j diameters from end of snout, and from 1J to 1| apart. The maxilla reaches to below the

middle or last third of the orbit. Preorbital and preopercle very finely serrated along their lower edges. Teeth—
villiform in the jaws, vomer, and palate. Fins—dorsal spines strong, the third the longest and equal to fi-om If

to 2/5 in the leno-th of the head. Anal commences below the first dorsal spine, the third spine the longest and

equal to from 2j- to 3j in the length of the head. Pectoral as long as the head vsrithout the snout. Caudal

rather emarginate. Scales—24 rows between the snout and base of the dorsal fin : five rows between the lateral

line and base of the last dorsal spine. Colours—brownish shot with golden : four triangular black blotches

Ijass downwards from the back to the lateral-line, most developed in the young. Fins dark.

Rahitat.—Red Sea, seas of India, to the Malay Archipelago and beyond. The two specimens described

are 3f and 9| inches in length from the Andaman islands.

KUIN or PORTUGUESE CATHEDEAL AT COCHIN (1864.)
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Family, III—MULLID^,* Swainson.

Branchiostegals four : pseudobranchise. Body rather elongate. Profile of head more or less parabolic.

Eyes of moderate size, lateral. Mouth in front of snout, rather small, and with a lateral cleft. Two stiff

barbels below the chin belonging to the hyal apparatus. Teeth feeble and variously inserted. Two dorsal

fins situated at some distance asunder : the anal similar to the second dorsal : ventral with one spine and
five rays. Scales large, feebly ctenoid, and rather deciduous. Air-vessel, when present, simple. Pyloric

appendages few or in moderate numbers.

GeorjrapMcal distrihution,.—Seas of temperate parts of Europe and those of most of the tropics, many
young and some adults have been captured in rivers.

Uses.—Usually excellent as food. We are informed that they were originally termed Mullus by the Romans,
vfith reference to the scarlet colour of the sandals that theii' Consuls wore, and which were subsequently

adopted by their Emperors under the designation of Mullens. These fish kept in vivaria did not increase in

size. The liver was considered the most delicate portion of the Red Mullets, which are now frequently termed
the "Woodcock of the seas," due, it is asserted, to the fact that they are di-essed similarly to those birds.

SYNOPSIS OF GENERA.

1. JJpeneoides.—Teeth in both jaws, on the vomer, and palatine bones. Red Sea, East coast of Africa,

seas of India, to the Malay Archipelago and beyond.

2. Mulloides.—Teeth in several rows in both jaws, palate edentulous. From the Red Sea and East coast

of Africa, through the seas of India, to the Malay Archipelago and beyond.

3. JJpeneus.-—Teeth in a single row in both jaws, palate edentulous. From the Red Sea and East coast

of Africa, through the seas of India, to the Malay Archipelago and beyond.

4. Upeneichthys.—Teeth in both jaws and on the vomer, none on the palatines. Australian seas.

5. Mullus.—Teeth in the lower jaw, none in the upper : present on the vomer and palatines. Mediter-

ranean and temperate parts of Europe.

Amongst these fishes a minute first spine to the dorsal fin appears to be sometimes wanting ; in other

instances, where it is of a larger size, it seems rarely to be absent. There are likewise several other points that

should not be overlooked. The comparative length of the barbels appears liable to increase with age

;

sometimes a sharp spine exists at the shoulder in the young, mostly disappearing as the adult stage is arrived

at, although in such it may remain or even be present on one side and absent on the other, as a rule it atrophies

into a blunt point. The preorbital may be scaled or scaleless.

In the " Fishes of Zanzibar," 1866, Messrs. Giinther and Playfair reunited all the genera into that of

Mullus (p. 40). Dr. Giinther observed in the " Zoological Record" for 1865, p. 183 :
" The Recorder regrets

to have formerly adopted the genera proposed in this family by Bleeker * * the Recorder regards the MulUdce

as one natural genus." However, in Garrett's " Fische d. Sudsee," 1874, Dr. Giinther still retains Bleeker's

genera, and they appear to have been generally adopted by other Ichthyologists as based on distinct anatomical

characters. Still it does not seem superfluous to suggest that specimens of the genus JJpeneoides may be taken

in the Indian seas with a more or less edentulous vomer and palate.

Dr. Bleeker however changes his nomenclature in revising this family in 1874, considering the genus
he formerly termed as TJpeneoides= Upeneus, Cuv. and Val. thus cancelling JJpieneoides : Mulloides he retains,

but includes all bis other fish of this family under the generic term Pampeueus, chiefly characterised by a single

row of conical teeth in both jaws ; vomer, and palate edentulous. Scales along the median line of the abdomen^
having an obtuse keel. Dorsal and anal fins scaleless.

Genus, 1

—

Upeneoides, Bleeher.

Megalepis, Bianc. ; TJpeneus, sp. Cuv. ; TJpeneus, (C. V.) Bleeker, 1874.

Definition as in the family, except

:

—teeth fine in the jaivs, vomer, and palatine hones.

Geographical distribution.—From the Red Sea and East coast of Africa through the seas of India, to the

Malay Archipelago and beyond.

SYNOPSIS OP SPECIES.

1. JJpeneoides vittatus, D. 8
|
|, A. 7, L. 1. 38-39. Air-vessel present. Body, dorsal and caudal fins striped.

Red Sea, through those of India to the Malay Archipelago and beyond.

2. TJpeneoides sulphureus, D. 8
|
^, A. 7, L. 1. 36-38. No air-vessel. A golden stripe from the orbit to

the upper third of the tail : dorsal banded. Seas of India to the Malay Archipelago.

* In Cuv. and Val. iii, p. 419, it is remarked "Ce genre est tellement iaole, que Ton peut lo considerer conune formant a Ini

seul une famille particuliere."
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3. TTpcncoiiles cceruleus, J). 7-8
|
9, A. 7, L. 1. 32-34. Air-vessel present. Leaden colour, Ijands on dorsals

and caudal. Madras.

4. TIpeneoides trar/ula, D. 7-8
|

I, A. 7, L. 1. 30-32. Head and Ijody 'n'itli_ brown spots : a brown stripe

from eye to the base of the caudal : dorsal and caudal barred. East coast of Africa, seas of India to the ]\lalay

Archipelago.

5. Upeneoides hensasi, D. 7
|
|, A. |, L. 1. 30-32. Air-vessel absent. A silvery stripe from the eye to the

caudal fin, body with red spots : dorsal and upper lobe of caudal barred. Madras to the Malay Archipelago.

6. 'Upeneoides treniopterus, D. 7
| I, A. 7. Air-vessel present. A large triangular reddish blotch on the

free portion of the tail : dorsal and caudal banded. Ceylon.

1. Upeneoides vittatus, Plate XXX, fig. 2.

Midhm viUatns, Forsk. Fauna Arab. p. 31 ; Gmel. Linn. p. 1341 ; Lacep. iii, pp. 382, 401, pi. 14, fig. 1
;

Bl. Schn. p. 79 ; Shaw, Zool. iv, p. 616, t. 80.

Mullus surinulctus, Russell, ii, p. 43, fig. 158 (Bcmdi (joolimnda).

Mullus suhvittatus, Schleg. Fauna Japon. Poiss. p. 30.

Upeneus vittatus, Cuv. and Val. iii, p. 448 ; Ruppell, N. W. Fische, p. 101 ;
Bleeker, Revis. Mull. p. 6.

Upeneus bitceniatus, Bennett. Proc. Zool. Soc. 1830-31, p. 59.

TIpeneoides vittatus, Bleeker, Amb. p. 42 ; Giinther, Catal. i, p. 397 ; Day, Fish. Malabar, p. 27 ; Kner,

Novara Fische, p. 67; Klunz. Verh. z. b. Ges. Wien, 1870, p. 742.

Cheend, Mai. : Ghah-ti-ing-ud-dah, Andam.

B. iv, D. 8
I

i, P. 15-17, V. 1/5, A. \, C. 15, L. 1. 38-39, L. tr. 21-3/7, Ccec. pyl. 11, Vert. 7/17.

Length of head 4/17, of caudal 1/5, height of body 4/17 to 2/9 of the total length. Eijes—diameter

31 to 3f of length of head, 1| diameters from end of snout, and 1 apart. Interorbital space nearly flat. The

maxilla reaches to below the first third of the orbit. Barbels to below the angle of the preopercle or even

beyond. Teeth—in several vilHform rows in both jaws and palatines, and in a single one on the vomer.

^iiig—spines of first dorsal weak, its first one minute, the second and third of nearly the same length, and

equal to two-thirds of the height of the body, and 1/3 higher than the second dorsal : six rows of scales

between the two dorsal fins ; origin of anal below the third or fourth dorsal ray, its spine minute : ventrals reach

rather above half-way to the anus : caudal somewhat deeply forked. Sccdes—ctenoid, extending over the head

to the snout, none on the preorbital bone : two rows between lateral-line and fii-st dorsal fin, and three between

it and the second : those along the median line of the abdomen with a dull keel along their centres. Lateral,

line—in an arborescent form on each scale, especially anteriorly. Air-vessel—present. Colours—chestnut on

the back : golden below. Two or three bright yellow longitudinal bands along the sides : first dorsal fins black-

edged and with two blackish bands : pectoral pinkish edged with white : upper caudal lobe crossed by six

yellowish-brown bars having dark edges and a black tip, whilst on the lower lobe there are three oblique dark

loars and a white tip.

Habitat.—ReA. Sea, East coast of Africa, seas of India, to the Malay Archipelago and beyond.

2. Upeneoides sulphureus, Plate XXX, fig. 3.

Upeneus sulphureus, Cuv. and Val. iii, p. 450 ; Bleeker, Revis. Mull. p. 4.

TJpeneus bivittatus, Cuv. and Val. vii, p. 520.

Hypeneus vittatus, var. Cantor, Catal. p. 35.

Upeneoides bivittatus, Bleeker, Perc. p. 64 (in part) ; Day, Proc. Zool. Soc. 1867, p. 702 (variety).

Upeneoides sidphureus, Bleeker, Act. Soc. Ned. ii, Amboina, p. 45 ; Giinther, Catal. i, p. 398 ; Kner,

Novara Fische, p. 67.

Upeneoides fasciolatus, Day, Proc. Zool. Soc. 1868, p. 151.

B. iv, D. 8 II, P. 15, V. 1/5, A. 7, C. 15, L. 1. 35-38, L. tr. 21/7.

Length of head 1/4 to 5/21, of caudal 1/6, height of body 4^ to 2/9 of the total length. Eyes—diameter

2/7 to 4/15 of length of head, 1^ diameter from end of snout, and 1 apart. The maxilla reaches to below the first

third of the orbit. Interorbital space nearly flat. Barbels reach to opposite the posterior edge of the orbit in the

young, but to nearly below the angle of the preopercle in the adult. Teeth—in several villiform rows in both jaws,

in an iminterrupted semilunar band on the vomer, and also present on the palate. Fins—first dorsal spiue very

small, the third a little longer than the second or the foui-th, and 3/4 the height of the body below it : six rows

of scales between the two dorsal fins : second dor.sal 2/3 as high as the spinous : origin of anal below the second

or third dorsal ray : ventrals reach rather above half-way to the anus : caudal rather deeply forked. Scales—
ctenoid, on the head extending as far forwards as the snout, none on the preorbital bone. Lateral-line—tubes

in an arborescent form on each scale. Air-vessel—absent. Colours—of a reddish-chestnut on the back, becoming

silvei-y on the abdomen which in the adidt is shaded with yellow. A purplish blotch on the opercle descending

on to the subopercle. A brilliant golden stripe, two-thirds as wide as a scale, passes from the orbit to the upper

third of the tail, there are generally two or three more below and parallel v\'ith it, and in the larger specimens a

light band passes along the row of scales above the lateral-line. Fii-st dorsal milk-white edged with black,

having two horizontal yellow lines finely dotted with black : second dorsal with only one band : caudal reddish,
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witli a black wliite-eclged margin. In some specimens I have found the caudal with bands much as in U.

oittatus, but fewer in number and lighter in shade. They possessed no air-vessel.

A species much similar exists in Madras, differing in that the eye is a little smaller, the maxilla reaches

to below the front edge of the orbit : preorbital scaled. A few viUiform teeth on the vomer, some also on the

palate. Fins—second and third dorsal spines as high as the body. No band or marks on the fins. A female

specimen full of roe a little above 6^ inches long was captm-ed in December, 1867.

Habitat.—Seats of India to the Malay Archipelago, attaining at least 5 inches in length.

3. Upeneoides caeruleus.

Day, Proc. Zool. Soc. 18G8, p. 194.

B. iv, D. 7-8/9, P. 15, V. 1/5, A. 7, C. 15, L. 1. 32-34, L. tr. 2i/7.

Length of head 2/9 to 1/5, of caudal 1/6, height of body 2/9 to 1/4 of the total length. Eyes—diameter

2/7 of length of head, 1 diameter from end of snout, and also apart. The maxilla reaches to below the first

thii-d of the eye. Interorbital space flat. Opercle with two spines. Barbels do not reach so far as to below

the ano-le of the preopercle. Teeth—in fine villiform rows in both jaws, in a single row on the vomer and

palate. Fins—the first spine of the dorsal fin is minute or wanting, the longest equals the length of the head

behind the middle of the eye, or two-thirds of that of the body below it : seven or eight rows of scales between

the two dorsal fins : ventral reaches about half way to the anus, but is not quite so long as the pectoral : caudal

forked. Scales—finely ctenoid, none on the preorbital bone. Lateral-line—the tubes are rather long and bifurcate

in the first portion of the lateral-line, the branches subsequently are short and mostly spring from its upper side.

Air-vessel—present. Colmirs—leaden coloui" superiorly, becoming dii'ty white below. First dorsal with a black

tip, a whitish band along its centre and a badly marked one at its base : second dorsal dark with a light band

alone its centre : extremities of caudal stained with black and a band across the upper lobe : pectoral, ventral

and anal yellowish.

Considering the time of year at which all the specimens have been captui-ed and their small size, it is not

improbable that they are the young of a larger species, as U. vittatus.

Habitat.—Madras, to 4 inches in length, most common during the months of June and Jidy.

4. Upeneoides tragula, Plate XXX, fig. 4.

Upeneus fragula, Richardson, Ich. China, p. 220 ; Bleeker, Revis. ]\Iull. p. 11.

Upeneoides variegatus, Bleeker, Perc. p. G4, and Act. Soc. Ned. ii, Amboina, p. 48.

Upeneoides trarjula, Giinther, Catal. i, p. 398 ; Kner, Novara Fische, p. G^.

Mullus tragula, Playfair, Fish. Zanz. p. 40.

B. iv, D. 7-8/1, P. 13, V. 1/5, A. i C. 15, L. 1. 30-32, L. tr. 2/7, Ca3c. pyl. 6.

Length of head 2/9 to 4f , of caudal 1/5, height of body 1/5 to 4/17 of the total length, i/j/es— diameter

4/15 to 1/4 of the length of head, 1| diameters from end of snout, and 1 apart. The maxilla reaches to beneath

the first third of the eye. Snout rather obtuse anteriorly. A strong preopercular spine, a smaller one at the

shoulder just below the commencement of the lateral-line. Barbels reach to opposite the hind edge of the pre-

opercle. Teetii—viUiform in jaws, vomer, and palate. Fins—first spine of the dorsal fin minute or even absent,

first dorsal very little higher than the second : anal commences slightly behind the origin of the second dorsal.

Scales—ctenoid, covering snout and preorbital bone : two entire rows between the lateral-line and bases of the

dorsal fin : some over forepart of dorsal and anal fins : four rows between the two dorsal fins. Colours—silvery,

head and body spotted with brown, a brown longitudinal band passes from the eye through the snout to the

base of the caudal fin : dorsal fin with dark, almost black, bands : each caudal lobe with five or sis obHque black

bars.

Habitat.—East coast of Africa, Andamans to the Malay Archipelago, attaining at least 4i inches in

length. The specimen figured is from the Andaman islands.

5. Upeneoides bensasi, Plate XXX, fig. 5.

Mullus bensasi, Tem. and Schleg. Faun. Japon. Poissons, p. 30, pi. xi, f. 3.

Upeneoides bensasi, Bleeker, Verb. Bat. Gen. xxvi, Japan, p. 71 ; Giinther, Catal. i, p. 399.

Upteneoides guttatus, Day, Proc. Zool. Soc. 1867, p. 938.

Upeneoides tragula, Giinther, Zool. Record, 18G7, p. 160 (not Richardson).

B. iv, D. 7/1, P. 15, V. 1/5, A. f, C. 15, L. 1. 32-34, L. tr. 2/7.

Length of head fi-om 4/17 to 2/9, of pectoral 2/13, of caudal 1/5, height of body 1/5 to 2/11 of the total

length. iJi/es—diameter from 4^ to 4^ in length of head, nearly or quite 2 diameters from end of snout, and

1^ apart. The maxilla extends to beneath the front edge of the orbit. The barbels reach to below or rather

behind the posterior margin of the preopercle. Preopercular spine small. Interorbital space nearly flat.

Teeth—villiform in either jaw, in vomer, and palate. Fins—four rows of scales between the two dorsals, the

first of which fins is higher than the second, the longest dorsal spine is two-thirds the height of the body below

it and 1/3 more than the second dorsal : caudal forked. Sca?es—ctenoid. Two entire rows between the lateral-

line and the bases of either dorsal fin. The central row along the median line of the abdomenwith a blunt

keel: scales on preorbital. Lateral-line—the tubules are very arborescent posteriorly, especially on their
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upper side. Air-vessel— absent. Free portion of tail one half longer tlian liigli at its base. Colours—cbestnut

along the back, becoming golden on the abdomen : bead reddish : a silvery stripe from the eye to the centre

of the caudal fin, with a row of red spots above and another below it. Dorsals tipped with black and having

two reddish bands across them : caudal reddish, the upper lobe having four obhque chestnut bars. Pectorals,

ventrals, and anal yellow.

Jerdon observes (M. J. L. and S. 18.51, p. 141) of the sea fishes of Madras, "I have common drawings

of two other species of this genus, one of them spotted aU over vdth small red spots, and dorsals and caudal

barred with the same, called Te nevere, Tarn. 4 inches long."

Hahitid.—Madras to the Malay Archipelago. It appears to bo abundant all the year round on the

Coromandel coast attaining to five inches in length.

6. Upeneoides tseniopterus.

Upeneus tmniopterus, Cuv. and Val. iii, p. 4.D1.

B. iv, D. 7/1, P. 15, V. 1/5, A. 7, L. 1. 38, L. tr. 3/7; Ccec. pyl. 2.

Length of head, of caudal and height of body each 4/19 of the total length. JJyes—diameter 2/9 of

length of head. If diameters frobi end of snout, and'l| apart. Interorbital space flat, a very slight rise from

snout to the base of the first dorsal fin, a slight swelliiig over the snout in front of the eye. Opercular spine

weak. Barbels reach to below the first third of orbit. Teeth—villiform in jaws, vomer and palate. Fins—
first spine of the dorsal fin the highest and equal to two-thirds of the height of the body, the second very

nearly as long : six rows of scales Ijetween the bases of the two dorsal fins : pectoral equal in length to the

first dorsal spine : caudal deeply forked. Lateral-line—the tubes very arborescent posteriorly. Air-vessel—large.

Colours—back reddish, becoming white on the abdomen. A large triangular reddish spot said to have existed

on the fi-ee portion of the tail but not now apparent. First dorsal fin with three brownish longitudinal bands,

second dorsal likewise banded : caudal with six oblique streaks across either lobe.

Habitat.—Ceylon to Australia, attaining at least 12 inches in length. The description is taken from

Val.s type specimen in the Jardin des Plantes at Paris.

Genus, 2

—

Mulloides, Bleelcer.

Upene^is, sp. Cuv. and Val.

Definition as in the family, except that the teeth in the jaws are in several roios : palate edentulous.

Geographical clistrihution.—From the Red Sea and East coast of Africa, through the seas of India to the

Malay Archipelago and beyond.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Mulloides flavolineatus, D. 7j\, A. 7, L. 1. 3G-37. Barbels thick and reach tlie hind edge of preopercle..

A yellow band from eye to middle of base of caudal. From Red Sea, through those of India to the Malay

Archipelago and beyond.

1. Mulloides flavolineatus, Plate XXX, fig. G.

? Mullus auriflamma, Forsk. p. 30 ; Gmel. Linn. p. 1340 ; Bl. Schn. p. 79.

Mullus flavolineatus, Lacep. iii, p. 406.

Mullus aureovittatus, Shaw, Zool. iv, p, G18.

UjKneus flavolineatus, Cuv. and Val. iii, p. 45G ; Riipp. N. W. Fische, p. 101, t. 2G, f. 1 ;
JenjTis, Voy.

Beagle, Fishes, p. 24.

Upeneus Zeylonicus, Cuv. and Val. iii, p. 459, and vii, p. 520.

TJpieneus auriflamma, Cuv. and Val. iii, p. 4G1.
.'' Hypeneus flavolineatus, var. Cantor, Catal. p. 36.

Mulloides flavolineatus, Bleeker, Coram, ii, p. 697, and Revis. Mull. p. 15 ; Giinther, Catal. i, p. 403, and

Fische d. Sudsee, p. 5G ; Kner, Novara Fische, p. 69 (not syn.).

Mulloides Zeylonicus, Bleeker, Nieuw-Guinea, p. 8, and Revis. Mull. p. 16; Giinther, Catal. i, p. 404.

Mulloides auriflamma, Klunz.* Fische d. roth. Meer. Verh. z. b. Ges. Wien, 1870, p. 742.

B. iv, D. 7/1, P. 17-19, V. 1/5, A. f, C. 15, L. 1. 35-36, L. tr. 2/6, Cfec. pyl. 18.

Length of head 3/13, of caudal from 2/9 to 1/5, height of body from 4/21 to 1/5 of the total length.

Eyes—diameter 3| to 1/4 in length of head. If of a diameter fi-om end of snout, and 1 apart. The maxilla

reaches two-thirds of the distance to below the front edge of the orbit. Interorbital space flat. The barbels,

which are thick, extend to opposite or rather posterior to the hind margin of the preopercle. Opercular spine

rather weak. Snout somewhat compressed and pointed. Teeth—in villiform bands in jaws. F/hs—first three

dorsal spines of about the same length and equal to three-fourths of the height of the body. Five rows of

scales between the two dorsal fins. Second dorsal anteriorly half to two-thirds as high as the first, its last rays

only half as long as its front ones. The length of the pectoral equals that of the head in front of the hind edge

* Bleeker considers Mulloides mher. Klunz. 1. c. p. 75 this species : in Garrett's Fische d. Sudsee, t. 43, f. A, is a fignrc of

Klunzinger's species life-size, showiiij; about 40 rows vi scales along the lateral-line. Giinther gircs it at 42-43.
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of the orbit. Anal of the same shape as the second dorsal, its first spine minute : it commences slightty behind

the origin of the second dorsal. Caudal deeply forked, its lobes pointed. Free portion of the tail li times

as long as it is high at its commencement. ,ScaZes—ctenoid, extending as far forwards as the snout, none on

the preorbital bone : three rows on the cheeks, also between the lateral-line and the base of the second dorsal

fin. Lateral-h'ue—tnhes very arborescent, especially anteriorly. Air-vessel—IdiVge. C'oZoMrs—upper surface of

the head and back reddish-chestnut, becoming whitish along the sides, and tinged with yellow on the abdomen.

A narrow yellow band from the upper edge of the eye to the snout, and a second from below the eye joins it.

A brUliant golden band, rather above one scale in width, passes from the hind edge of the eye to the middle

of the base of the caudal fin. Fins flesh-coloured, a yeUow band along the base of the second dorsal
:
lower

lobe of caudal grey.

Having examined Val.'s tj-pe of JJpeneus Zcyhnicus I consider it to be this species.

Habitat.—ReA. Sea, through those of India to the Malay Archipelago and beyond. The specimen figured

is lO inches long and from the Andamans.

Genus, 3

—

Upeneus, {Cuv. and Val. pt.) Bleeker.

Mullupe7ieus, Foej ; ParttpeweMs, Bleeker (1874).

Definition as in the family, except that only a single roiv of teeth exists in either jaw, luhilst the palate is

edentulous.

Geoyraphical distrihidion.—From the Eed Sea and East coast of Afi-ica, through the seas of India to the

Malay Archipelago and beyond.

1. Upeneus macronemus, D. 8/9, A. 7, L. 1. 29-30. Last dorsal and anal rays produced. A black band

from the eye to below the end of the soft dorsal, a black blotch at the base of the caudal
:
a deep black band

along the base of the second dorsal : ventral blackish esternaUy. Red Sea, through those of India to the Malay

Ai-chipelago and beyond.
» i , i

2. Upeneus harberinus, D. 8/9, A. 7, L. 1. 29-31. Last dorsal and anal rays not produced. A black

lateral band from the eve to below the end of the soft dorsal : a black spot at the base of the caudal
:
m some

specimens a dark band"along the base of the second dorsal. Red Sea, those of India to the Malay Archipelago

and beyond. „ , , i t t i

3. Upeneus muUifasciatus, D. 8/9, A. 7, L. 1. 30-32. A dark vertical band from below the second dorsal

to the lateral-line : a second over the free portion of the tail. A black band along the base of the second dorsal

:

dark lines on the anal. Seas of India to Polynesia.

4. Upeneus luteus, D. 8/9, A. 7, L. 1. 30. Eyes, diameter 6^ in length of head. LightUnes^ about the

head : golden spots on many of the scales : second dorsal and anal with thi-ee to five longitudinal lines. East

coast of Africa through the seas of India.

5. Upeneus displurus, D. 8/9, A. J-, L. 1. 29. Eyes, diameter 41 in length of head. Some light lines upon

the head and golden spots on most of the scales of the body. Second dorsal and anal with narrow bands :

caudal reticulated. Coasts of Sind.
i , , i ii,

6. Vpene^ls Indinis, D. 8/9, A. \, L. 1. 30. Purplish-red, with a large oval shming golden blotch on the

lateral-line opposite the interspace between the two dorsal fins ; a purplish-black mark on the side of the free

portion of the taU. Seas of India to China.
i

•

i 1 1 + i

7. Upeneus cinnabarinus. Red vermilion : upper caudal lobe orange, lower red. A large purplish blotch

over the opercle and subopercle. Ceylon.

1. Upeneus macronemus, Plate XXXI, fig. 1.

Mullus rtiacronema, Lacep. iii, pp. 383, 404, pi. 13, f. 2.

Mullus auriflamma, Lacep. iii, p. 400, pi. 13, f 1 (not Forsk.).

Upeneus lateristriga, Cuv. and Val. iii, p. 463 ; Riippell, N. W. Fische, p. 101 ;
Bleeker, Celebes, p. 242.

Upeneus macronemus, Bleeker, En. Pisces, Arch. Ind. p. 37; Giinther, Catal. i, p. 40.J
;
Klunz. Fische d.

roth. Meer, p. 744.

Mullus macronemus, Playfair, Fish. Zanz. p. 40.

Parupeneus macronema, Bleeker, Amboiiia, p. 281, and Revis. MuU. p. 24.

B. iv, D. 8/9, P. 16, V. 1/5, A. 7, C. 15, L. 1. 29-30, L. tr. 2*/7.

Length of head 3/11 to 1/4, of caudal 1/5, height of body 1/4 to 4^ in the total length. £;/«—diameter

1/5 of length of head, 2h diameters from end of snout, and 1^ apart. Greatest height of head equals its length

exclading the opercle. The maxilla reaches two-tliii-ds of the distance to below the front edge of the eye._ Lips

thick, interorbital space rather convex. Opercular spine rather strong. Barbels reach to nearly opposite the

hind edge of the opercle. Teeth—in a single row in both jaws. Fins—&rst spine of dorsal short, the third and

fourth equal the length of the head in front of the hind edge of the orbit, and nearly or qmte twice as high as

the anterior dorsal rays : last dorsal and anal rays very elongated : ventral a little longer than the pectoral

:

caudal forked. Scales—&ne\j ctenoid, present on the snout, maxilla and cheeks, not on the preorbitol
:
three

rows between the two dorsal fins, and two entire ones between the lateral-line and the bases of the dorsal fins

No enlarged pores on the snout. Lateral-line—^-iih several short bifurcations posteriorly. Free portion of tad
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longer tlian higli at its commencement. Colours—a black band passes from the snout througli the eye, at first

just below the lateral-line, subsequently upon it, and ending below the end of the soft dorsal, it is li scales in
depth at its widest part : a black blotch at the base of the caudal fin, these two marks are divided by a light
i)bH(|ue vertical band which passes over the free portion of the tail just behind the second dorsal fin : some
golden spots exist on the scales along the sides of the body. A purplish stripe goes from the eye to the snout.
First dorsal violet, second dorsal with a deep black baud along its base, it has several irregular transverse
lines along its upper half : pectoral with a dark base : ventral blackish externally, reticulated internally : anal
with narrow transverse lines as in the upper half of the soft dorsal, but of a violet colour : caudal with a black
edging.

A specimen in the Calcutta ]\Iuseum has on it an old label with Apogon Amherstinus. It was probably
brought from Amherst by Blyth, but I am unable to find any record of the name having been published.

Hahitat.—Red Sea, those of India to the Malay Ai-chipelago and beyond, attaining at least 8^ inches in
length.

2. Upeneus barberinus.

MiiUus larlerinus, Lace'p. iii, p. 406, pi. 13, f. 3.

Upeneus barherinus, Cuv. and Val. iii, p. 642; Riipp. N. W. Fische, p. 101; Bleeker, Perc. p. 172;
Giinther, Catal. i, p. 405 ; Kner, Novara Fische, p. 70 ; Klunz. Fische d. roth. Meer. Verh. zool. bot. Ges. Wien,
ISrO, p. 745 ; Garrett, Fische d. Sudsee, t. 42.

Parupeneus barherinus, Bleeker, Ternate, p. 234, and Revis. Mull. p. 25.

B. iv, D. 8/9, P. 18, V. 1/5, A. 7, C. 15, L. 1. 29-31, L. tr. 21/7.

Length of head 2/7 to 1/4, of caudal 1/5, height of body 2/9 to 1/5 of the total length. i?(/es—diameter
2/11 of length of head, 3 diameters from end of snout, and 1^ apart. The maxilla reaches to neai'ly midway
between the end of the snout and the front edge of the eye. Opercular spine rather strong. Barbels reach to
rather beyond the vertical from the angle of the preoperclo. Teeth—in a single row of moderately sized ones in
the jaws. Fins—first spine of dorsal fin very short, the third, sometimes also the foui-th, the highest and
equalling the length of the head m front of the hind edge of the orbit, in a large specimen rather more, and
about twice the height of anterior dorsal rays : second dorsal fin not having its last rays prolonged : pectoral
nearly as long as the longest dorsal spine and equal to the ventral : caudal forked. Scales—finely ctenoid,
present on snout and cheeks but none on the preorbital bone. Three rows between the two dorsal fins, and two
entire ones between the lateral-line and bases of the dorsal fins. Lateral-line—iuhyAes with several rather
long bifurcations posteriorly. Free portion of tail longer than high at its base. Colours—a black band
passes fi-om the eye along the lateral-line and from below the middle of the second dorsal it becomes above that
line ending 2/3 of a scale above it below the end of the second dorsal : a round black spot at the root of the
caudal. In some specimens there is a darkish band along the dorsal fins.

The similarity between this species and U. macronemus is so great that I have not considered it necessary
to figure both. In TJ. barherinus the bands, especially on the fins, are much hghtcr, and the last dorsal and anal
rays not

_

elongated as in JI. macronemus. Both are abundant at the Andamans, and I would suggest an
examination of their sexes and the number of crecal appendages in either sex.

Hahitat.—Red Sea, thi-ough those of India, to the ilalay Archipelago and beyond, attaining at least
12 inches in length.

; Bleeker, Banda, p. 237;
Fische d. Sudsee, pi. 44,

3. Upeneus multifasciatus.

IMlus miiUifasciatns, Quoy and Gaun. Voy. Uranie, p. 330, Atl. t. lix, f. 1.

JJpeneus trifasciatus, Cuv. and Val. iii, p. 468 ; Jenj-ns, Voy. Beagle, Fish. p. 25
Giinther, Catal. i, p. 407 (Synonym, in part) ; Kner, Novara Fische, 71 ; Garrett's
B.C.

Tarupeneus multifasciatus, Bleeker, Madagascar, p. 42, t. xix, f. 3.

B. iy, D. 8/9, P. 17, V. 1/5, A. 7, C. 15, L. 1. 30-32, L. tr. 2^/7, Vert. 10/14.

Length of head 1/4 to 4/15, of caudal 4f to 1/5, height of body 1/4 to 4i in the total length. JEJ^/es—diameter
1/5 to 1/6 of length of Jiead, dh diameters from end of snout, and l^ apart. Intcrorbital space very convex, no
open pores on_ preorbital bone. The maxilla, which is very broad posteriorly, reaches a little above half way to
below the orbit. Barbels extend 1 diameter of the orbit behind the posterior edge of the preopercle. Teeth—in
a single conical row in the jaws. F(»s—first spine of dorsal minute, third the longest and equal to the length of
the head in front of the middle of the eye, and twice as high as the anterior dorsal i-ays : three rows of scales
between the bases of the two dorsal fins. Pectoral as long as the head anterior to the hind edge of the eye :

anal commences on the vertical below the tliird or fourth dorsal ray, it is usually longer at its base than it is
high, but in a beautiful figui-e of this species in Bleeker's Madagascar, 1. c. the "last "dorsal ray is elongated:
ventral reaches the anus : caudal forked. Scoies—ctenoid, present on the snout, cheeks and upper jaw, but
not on the preorbital bone : 2^ rows between the lateral-line and the bases of the dorsal fins. Lateral-line—
tubes arborescent posteriorly. Free portion of tail somewhat longer than it is high at its base. Colours—
purplish, a black horizontal band usually exists on the snout, and is continued through the eye sometimes to a good
distance behind it. Two or three wide black bands descend from the two dorsal tins or the interspace between
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tliem to the middle of the body, their number may be decreased by their amalgamating into one, or increased by

their being split up into several. There is usually a third band over the free portion of the tail or a spot

on the side of its base. Second dorsal, anal, and sometimes the outer half of the ventral finely banded,

occasionally a dark basal band exists on the second dorsal.

Habitat.—Seas of India, to the Malay Archipelago and beyond.

4. Upeneus luteus, Plate XXXI, fig. 2.

JJpeneus luteus (? Cuv. and Val. vii, p. 521) ; Bleeker, Perc. p. 63.

Upeneus cydostoma, Giinther, Catal. i, p. 409 (not Cuv. and Val.)
; (? Klunz. Fische R. il. Verb. z. b.

Ges. Wien, 1870, p. 745.)

3rullii.s luteus, Playfair, Fish. Zanz. p. 41.

Parupeneus luteus', Bleeker, Amb. p. 281, and Revis. Mull. p. 32.

B. iv, D. 8/9, P. 15, V. 1/5, A. 7, G. 15, L. 1. 30, L. tr. 2/7.

Length of head 1/4, of caudal 1/5, height of body 1/4 of the total length. Eyes—diameter 6| in the

length of the head, 3| diameters from the end of snont, and If apart. Height of head nearly equals its length.

Interorbital space a little convex : the profile from the snout to the base of the first dorsal fin is in a moderate

and even curve. No open pores on the preorbital. The maxilla reaches to about midway between the snout

and the hind margin of the orbit. Barbels with roughened elevations along their whole length and extending

to a little behind the posterior edge of the preopercle. Opercular spine of moderate size, teeth—a single row

of conical ones in either jaw. Fins—first spine of dorsal minute, the third and fourth the longest and equal to

li in the height of the body and nearly twice as high as the anterior dorsal rays : three rows of scales between

the bases of the two dorsal fins : pectoral three-fourths as long as the head : caudal deeply forked, the lobes

pointed. Scales—ctenoid, present on snout, maxilla and cheeks, none on the preorbital bone. Two entire

rows between the lateral-line and the bases of the dorsal fins. Lateral-line—the branches of the tubes very-

short but numerous. Free portion of tail rather longer than high at its base. Colours—reddish, the edges of

the scales somewhat the darkest. A broad purplish band, having a light yellow edge on either side, goes from^

below and in front of the eye to the snout : the lower band is continued backwards across the upper edge of

the opercle where it joins another from the lower edge of the eye : a third narrow yellow band goes from the

upper edge of the eye backwards. Outer edge of preopercle purplish. The centre of each scale on the body,

except the first thirteen of the lateral-line, has a golden spot : abdomen yellowish. Second dorsal and anal

with from three to five bluish longitudinal lines.

This species very nearly resembles the figure of 17. Ylamiiujii, C. V. iii, pi. 71, but has its second dorsal

much lower.

Habitat.—East coast of Africa and seas of India, attaining at least a foot in length. Specimen 12 inches long.

5. Upeneus displurus, Plate XXXI, fig. 3,

Mullus displurus, Playfair, Fish. Zanzibar, p. 41, pi. v, fig. 4 (not 3) adult.

Mullus pleurotcenia, Plaj-fair, 1. c. fig. 3 (not 4) young.

B. iv, D. 8/9, P. 15, V. 1/5, A. -f, C. 16, L. 1. 31, L. tr. 2-2i/7.

Length of head 3f to aknost 1/4, of caudal 1/5, height of body 2/9 to 4f in the total length. Eyes—

diameter 3/14 to 1/5 of length of head, 1| to 1| in the postorbital portion of the head, 2^ to 2| from end of

snont, and l} apart. Snont pointed, compressed. The maxiUa reaches to rather more than half way below

the front edge of the orbit. Barbels extend to below the hind margin of the preopercle. Interorbital space

slightly convex : opercular spine of moderate strength. Fins—foui-th dorsal spine rather the longest and equal to

three-fourths of the height of the body below it : three rows of scales between the two dorsal fins : front

portion of the second dorsal equals two-thirds the height of the first dorsal : pectoral as long as the head

anterior to the hind edge of the orbit : anal commences slightly behind the origin of the second dorsal
:
caudal

deeply forked and the lobes pointed. Scales—on snout and head including most of the preorbital bone : the

uncovered portion has some rather large pores. Colours—reddish, the edges of the scales being slightly

darkest. A broad purplish band, having a light silvery edge, passes from in fi-ont of the eye to the snout

:

two more narrow silvery lines, formed of short oblong spots, proceed from hind edge of orbit for a_ short

distance : the two rows above the lateral-line, and generally -the three below, have a golden-yellow spot in the

centre of each scale : a light golden band over the free portion of the tail. First dorsal marbled wdth brown,

the second with four and the anal with three reddish bands : caudal reticulated with light grey markings.

Specimens from the East coast of Afi'ica are said to have two shining light longitudinal bands, the fii-st from^

the orbit to the middle of the soft dorsal, and the second, which is broader, from the upper lip to the middle of

the back.

Some confusion appears to have occurred respecting Colonel Playfair's two species, the markings stated

to exist on the fins of pleiirotmua are shown on those of dispilurm by the artist. In the type specimens I am
unable to trace any spots on the fins, whilst the two shining longitudinal bands are very distinct, but they are

also slightly apparent in the large specimen. Also the dark band over the tail is present in the smaller

specimens as well as in the large one. The situation of the eyes as shown by the artist appear to me to be

correct although at vai'iance with the text.
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If tlio foreo-omc species are merely to be recognised hj tlieir markings, then the one I procured in Sind,

where it is abundantf can hardly be more than another form of colouring, consequently those who hold the

disnlums ami pleurofoe'nia to be distinct, would probably consider this as a separate species.

Hahifat.—Sind, where it attains at least i'i mches m length, probably also found m East Africa, The

specimen figured is 8| inches long.

6. Upeneus Indicus, Plato XXXI, fig. 4.

Mvllus Indicus, Shaw, Zool. iv, pt. ii, p. 01-i.

MuUus barhatus, Russell, ii, p. 42, pi. 157 (not Linn.).

Upeneus Biissellii, Cuv. and Val. iii, p. 465 ; Richards. Ich. China, p. 220 ;
Sleeker, Perc. p. 62.

Upeneus Waigiensis, Cuv. and Val. iii, p. 466.

Upeneus Malaharicus, Cuv. and Val. iii, p. 467 ; GiJnther, Catal. i, p. 407, and Fischo d. Sudsee, p. 58,

' Upeneus Indicus, Giinther, Catal. i, p. 406 ; Day, Fishes of Malabar, p. 28.

Parupeneus Bussellii, Bleeker, Ternate, p. 234.

Mtollus Malaharicus, Playfair, Fish. Zanz. p. 41. ^
_

Parupeneus Indicus, Bleeker, Bouro, p. 148, and Rovis. Mull. p. 27.

Bahtde goolivinda, Tel. : Mussara, Tarn.

B. iv, D. 8/9, P. 16, v.. 1/5, A. "^S C. 15, L. 1. 30, L. tr. 2i/7.

Length of head from 4/15 to 1/4, of caudal 1/5 to 3/16, height of body 4/15 to 1/4 of the total length.

jjjygg situated in the anterior portion of the posterior half of the head, or even a little behind it, and from

2/11 to 2/13 (larger in the young) of its length, Ij diameters apart. Snout somewhat pointed. The maxilla

reaches rather more than half way to below the front edge of the orbit. Interorbital space more or less convex.

Barbels reach to beyond the angle of the preopercle. Opercular spines small. Teeth—generic. Fins—first

spine of anterior dorsal minute, the third and fourth the longest, 1/2 higher than the rays, and equalHng three-

fourths of the height of the body. Pectoral as long as the head in front of the hind edge of orbit : anal commences

slightly behind the level of the second dorsal and is as high as it : caudal deeply forked, the lobes pointed.

Scales finely ctenoid, extending on the head as far forwards as the snout, but none on the preorbital bone :

two entii-e rows between the lateral-line and the bases of either dorsal fins. Free portion of the tail longer

than high at its commencement. Lateral-line—tubes becoming very arborescent posteriorly. Air-vessel—present.

Colours purplish-red, with a large oval shining golden blotch on the lateral-line opposite the interspace between

the two dorsal fins, which usually disappears after death ; a purplish-black mark, lightest in its centre, on either

side of the free portion of the tail between the end of the dorsal and the base of the caudal fins : yeUow lines

or spots on the abdomen. Some light violet lines on the upper surface of the head. A broad pui-ple band

fr'om the eye to the snout, having a narrow violet one on either side : cheeks pink, variegated with yellow and

tortuous blue lines : a dark spot at the corner of the mouth. Dorsal purplish streaked with blue : a few yellow

bands on anal, fins pinkish except the caudal, which has the rays purplish, but the membrane has a greenish tinge.

Amono-st Sir W. Elliot's di-awings is one of this species labelled Upeneus EusseUii and Kul naveri, Tam.

Jerdon observes, IL J. L. and Se. 1851, p. 140 :
" this very beautiful fish is rarely met with at Madras": Russell

also made much the same remark—however, I have frequently obtained it there.

.

The species I considered U. spiilurus from the Andamans 1 find to be U. Indicus : the U. Malaharicus has

been considered to differ in wanting the spine to the anal fin and thus having only seven rays.

Eabitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond, attaining at

least 16 inches in length.

7. Upeneus cinnabarinus.

Cuv. and Val. iii, JJ. 475.

B. iv, D. 8/9, P. 15. V. 1/5, A. 7, C. 15, L. 1. 29, L. tr. 3/7.

Length of head 1/4, of caudal 1/5, height of body 4/17 of the total length. Eves—diameter 1/4 of length

of head, nearly 2 diameters from end of snout, and 1 apart. The dorsal profile makes a considerable rise from

the snoitt to above the centre of the eyes. The masUla reaches to below the front edge of the orbit. A rather

strong opercular spine. Barbels rather thick and reach to below the front edge of the orbit. Teeth—conical

and in a single row in either jaw. Fins—first spine of dorsal fin short, the second not quite so long as the tliird

which equats rather above one-third of the height of the body below it : the pectoral as long as the head

posterior to the front nostril : caudal deeply forked. .SV-aZes—three rows between the two dorsal fins. Lateral.

line the tubes very arborescent posteriorly. Air-vessel—small. Colours—of a vermilion, darkest on the back,

now there appears to be a central silvery spot in the middle of each scale forming the two rows above and the

two below the lateral-line. Dorsal and anal rays yellow, the membrane reddish : upper caudal lobe orange, the

lower one red. A large purple spot covers the opercle and descends on to the subopercle. Barbels rosy.
_

Bahitat.—Ceylon, where it is said to be abundant. The above description is taken from Valenciennes

type specimen in the Jardin des Plantes at Paris.
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Family, IV—NANDID^, Gimther.

Pseudochromides, pt., et Moenoidei, pt. Mtill. & Trosch.

Branchiostegals from five to six : pseudobranchisB present in marine genera, but sometimes concealed

or absent in those of the fresh-water. Body oblong and compressed. Teeth feeble, but dentition more or

less complete. Dorsal fin single : the length of the base of the spinous portion of greater or equal extent to

that of the soft : anal with three spines, its rays similar to those of the dorsal :
ventrals thoracic, with

one spine and four or five rays. Scales ctenoid, covering the body. Lateral line interrupted or absent. No

super-branchial organ. Air-vessel present. Pyloric appendages few or absent.

Dr. Giinther's family Nandidce is composed of three groups, his Nandina being similar to Nandoldes,

Bleeker, containing the Genera Nandus, C.V., Badis, Bleeker, and Pristolepis, Jerdon=Cato2mi, Bleeker, wHcli

Bleeker'observes belong to the great Family Percidce* Thus restricted, this small group would find a natural

place between the Centrarchmi (Gnjstina, pt.) and the Ospkromenoides (LahyrinthibranchU) and the Pohjcentroides.

It also approaches the Psewdochromidoides and the Cichloides. The dentition inside its mouth distmguishes it

from the groups enumerated.

Geographical distriUitim.—Oi the Asiatic Genera of Family Nandkke, Giinther, some are marine, others

fresh-water fishes, extending their range from the Red Sea and East coast of Africa, through those of India, the

Malay Archipelago and beyond.

The colours in some are liable to considerable variations, due to age, probably season, and the locality

they inhabit. The number of spines, rays, and even scales, as in the indigenous fresh-water Acanthopterygian

genera, Amhassis, Anabas, Polyacanthus and Trkhogaster are by no means fixed, a few more or less being of no

uifrequent occurrence. The same remark applies to the serrations of the bones of the head as they often vary m
specimens from different parts, which however can merely aUow their being classed as local varieties and not

distinct species.

SYNOPSIS OF GENERA.

First group—Plesiopina.

Pseudobranchiffi present : ventral with four rays.

1. Plesiops. Pseudobranchise. None of the bones of head serrated. Villiform teeth in jaws and palate,^

none on tongue. The first one or two of the ventral rays elongated and bifid. Red Sea, through those of

India to the Malay Archipelago.

Second group—Nandina.

Pseudobranchise absent : ventral with five rays.

2. Badis. None of the bones of head serrated. ViUiform teeth in jaws, palate, root of tongue and roof

of cavity of mouth. Fresh waters of India and Burma.

3. Nandtis. Opercles may be serrated or armed. Villiform teeth in jaws, palate, root of tongue and cavity

of mouth. Fresh waters of India and Bui-ma.

4. Pristolepis. Opercles serrated or armed. Villiform teeth in jaws and palate, with globular crowns at

the root of tongue and roof of cavity of mouth. Fresh waters of India, Burma, Siam to the Malay Archipelago.

'

First group—Plesiopina.

Pseudobranchiae present : ventral with four rays.

Genus, I

—

Plesiops, Cuv.

PJiaropteryx, Rupp.

BrancMostegals six : pseiidobranchice. Body oblong and compressed. Mouth moderately protractile. JVoJie

of the hones of the head serrated. Villiform teeth on the jaws, vomer, and palatines, none on the tongue. Eleven to

tioelve spjines in the dorsal fin, three in the anal : ventral with one spine and four rays, the outer ones being elongated

OAid bifid. Scales cycloid, of moderate size. Lateral-line interrupted. Air-vessel present. Pyloric appendages

absent.

Geographical distribution.—Red Sea, through those of India to the Malay Archipelago.

SYNOPSIS OF INDIVIDTJAL SPECIES.

1. Plesiops nigricans, D. ^ |-, A. f , L. 1. 23-28. Each scale on the body with a blue central spot
: a large

* Dr. Giinther's classification is adhered to for reasons stated in note at p. 2.
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black blue-edo-ed ocellus on the opercles, a blue line along tlic dorsal and anal fins -wbicli, as well as tbe caudal,

have a lio-ht edo-e : blue spots on soft dorsal, anal and caudal fins. Eed Sea, through those of India to the

Malay Archijjelago.

1. Plesiops nigricans, Plate XXXI, fig. 5.

Plmropteryx nigncans, Rupp. Atl. p. lo, t. iv, f. 2, and N. W. Fische, p. 5.

Plesiops ccendeo-Uneatus, Riipp. N. W. Fische, p. 5, t. ii, f. 5 ;
Sleeker, Amboina, iii, p. IIC ; Giinther,

Catal. iii, p. 363.

FJvslops melas, Bleeker, Verh. Bat. Gen. xxii, Bali, p. 9.

I'hsiops coralUcola, (K. and v. H.) Bleeker, Sumatra, ii, p. 280; Gunther, Catal. iii, p. 364; Day, Proc.

Zool. Soc. 1870, p. 685 ; Kner, Novara Fische, p. 214.

Fleslops nirjricans, Giinther, Catal. iii, p. 363; Klunz. Verh. z. b. Ges. Wien, 18^, p. 517.

B. vi, D. J.l, P. 21, V. 1/4, A. f, C. 16, L. 1. 23-28, L. tr. 21/10.

Length of head from 4/15 to 1/4, of pectoral 2/11, of caudal 2/9, height of body 2/9 of the total length.

Eyes—diameter 1/4 to 1/5 of length of head, 3/4 to 1 diameter from end of snout, and 1 apart. Snout obtuse.

The ma.xilla reaches to behind the posterior edge of the orbit. Tee^/i—vUUform in the jaws, vomer and

palatines, none on the tongue, the outer row of teeth in the upper jaw are usually slightly enlarged. Fins—

dorsal spines much shorter than the rays, the iuterspinous membrane (which extends beyond the tips of each

spine) deeply emarginate, soft portion of the fin and also of the anal pointed : two outer ventral rays elongated :

third anal spine the longest : caudal pointed. Sca/es—finely ctenoid in the last half of the body. Colours—

brownish, each scale on the body with a blue centa-e, some of those on the shoulder and head with several blue

spots. Opercle with a large black blue-edged ocellus. A blue band along the dorsal and anal fins
:
dorsal,

caudal and anal with a white margin : soft dorsal and anal with blue streaks in the du-ection of the rays, they

are also present on the caudal but in the form of ti-ansverse blotches.

Eahitat.—'From, the Red Sea, through those of India to the Malay Archipelago and beyond. It is very

common at the Andaman islands, attaining at least 6 inches in length.

Second group—Nandina.

Pseudobranchise concealed or absent : palatine and vomerine teeth : ventral with five rays.

Genus, 2

—

Badis, Bleeker.

Branchiostegals six : pseudohrancliim apparently absent. Eyes lateral. Month protractile. Opercle ivith one

sharp spine, none of the other hones of the head armed. Villiform. teeth on the jaws, vomer and palatines, absent

from the tongue. A single dorsal fin, the spinous portion being of much greater extent than that of the soft: anal

with three spines, its rayed portion similar to that of the dorsal. Scales ctenoid, of moderate size. Lateral-line

interrupted or absent. Air-vessel large and simple. Pyloric appendages absent.

Geographical distribution.—Fresh waters of the hUls and plains of India and Burma.

Hamilton Buchanan observed of his two species of Badis, that "the two following species I refer to the

genus Lahrus, although their almost total want of teeth would perhaps require theii- forming a distinct genus.

Notwithstanding the form of their taU fins, they approach nearer the Lahrus malapterus of Bloch, {Ichth. t. ix,

p. 26, pi. 296, f. 2) than to any other fish described by that author," p. 70.

SYNOPSIS OF SPECIES.

1. Badis Buchanan!, D. ifrf', A. -j'y, L. 1. 2(3-32 interrupted. Purplish and banded, or irregularly

spotted or blotched. Fresh waters of India and Burma.
2. Badis dario, D. y, A. f, L. 1. 26-30 absent. Stone colour, with several dark vertical belts, most being

in the posterior half of the body. Bengal, Behar and Western ghauts.

1. Badis Buchanani, Plate XXXI, fig. 6.

Labrus badis. Ham. Buch. Fish. Ganges, pp. 70, 368, pi. 25, fig. 23.

Badis Buchanani, Bleeker, Verh. Bat. Gen. xxv, t. 2, f. 3 ; Giinther, Catal. in, p. 367.

Kala-poo-ti-ah and Chiri, Punj. : Kundala and Ka-sundara, Tel. : Eahlee-poee and Bundei, Ooriah: Nabat

and Ban-doh-nee, Assam. : Pin-lay-nga-ba-mah and Nga-mee-loimg, Bui-m.

B. vi, D. if:fj, P. 12, V. 1/5, A. ^'^, C. 16, L. 1. 26-32, L. tr. 2|/8.

Length of head 2/9 to 1/5, of pectoral 1/5, of caudal 2/9, height of body 2| to 2/9, in thejariety figured,

in the total length. Form of body an elongated oval, sides compressed, i^z/es—diameter 3f (3/11) of the

length of head, 2/3 of a diameter from end of snout, and 1 apart. The maxilla reaches to below the front edge

of the orbit : lower jaw slightly the longer. Teef/i—viUiform in jaws, vomer and palatines, also on pre-sphenoid

and epi-hyal. Fins—sjiines somewhat slender, the soft portion of the fin rather elevated and pointed : anal

spines short, its soft, portion similar to that of the dorsal : caudal pointed. Variations, as in other Acanthopte-

rygian fresh-water fishes, exist in the number of spines and rays ; in Bengal and Madi-as the formula is generally

D. 'f:;-', A. -B-^y, L. 1. 20-28, but in Assam and Barma it is mostly as follows: D. V'tV> A. f, L. 1. 28-33.
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Scales—ctenoid, extending over the body and head, there are two or three small rows along the bases of the

dorsal and anal fins, and some minute ones are often present on the rays of the vertical fins, one entire row

exists between the highest portion of the lateral-line and the small scales along the base of the dorsal fin.

Lateral-line—interrupted below the posterior extremity of the dorsal fin. Air-vessel— large, with thin walls.

Colotus—subject to great variation. In India proper, including the Punjab and Sind, the body is variegated

with alternate belts of black and gi-een; but in old fishes, especially if captured in dii-ty water, these bauds

are black and dirty red. On each shoulder there is usually a bluish-black spot, another is often present

on the opercle, and a third at the base of the caudal fin. In specimens from Assam and Burma a different

mode of colouring obtains. In Assam, in the variety figured, they are of a dull red, blotched or spotted with

black ; but in Burma these spots take the form of six vertical bands, each being formed by four transverse

blotches one above the other ; a large one is situated on the shoulder, and another on the side of the free

portion of the tail : all the vertical fins have a narrow white edge.

JIahitat.—Fresh waters of India and Bui-ma, attaining at least 3^ inches in length. I obtained several

at Mandalay in Upper Burma from a canal which was being baled out.

2. Badis dario.

Lahrus dario, Ham. Buch. Pish. Ganges, pp. 72, 368.

Badis dario, Giinther, Catal. iii, p. 367.

Kunhalcie, Ooriah : Kasoudara, Tel.

B. vi, D. VS P- 9, V. 1/5, A. f, C. 15, L. 1. 26-30, L. tr. 11.

Length of head 1/4, of caudal nearly 1/4, height of body 1/4 of the total length. Under jaw slightly

the longer.^ Eyes—diameter 1/3 of length of head, 1/2 a diameter from end of snout, and also apart. Teeth—
minute as in the last species. jF/jis—dorsal spines slender, the soft portion as well as of the anal pointed

:

caudal wedo'e-shaped. Scales—rather large. Lateral-line—absent. Colours—stone-colour, with several black

vertical bands, mostly in the last half of the body ; but in dirty water the black colour extends all over.

Eahitat.—Ponds, rivers and ditches in the northern parts of Bengal, Behar, and along the Western

ghauts, attaining three inches in length : it is eaten by the natives.

Genus, 3

—

Nakdus, Cuv. and Val.

Bedula, Gray.

Branchiostegals six : pseudobraneliim absent. Body ohlong, compressed. Eyes lateral. IloutJi very protractile,

its cleft deep. Opercle with one spine: preopercle serrated, or more or less entire, as are also the preorhital, sub- and

inter-opercles. Teeth villiform on the jaws, vomer, palatines and tongue: the length of the base of the spinous portion

of the dorsal fin longer than that of the rays: anal with three spines. Scales of moderate size, ctenoid. Lateral-line

interrupted. Air-vessel large and simple. Pyloric appendages absent.

Geographical distribution.—Fresh waters of India, Burma and Siam.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Nandus marmoratus, D. \-}:{i, A. y^g-, L. 1. 46-57. Brown, vertically marbled with wide darker bands.

This species shows great variation in accordance with the localities where it is taken, the^ serrations on the

bones of the head being usually exceedingly indistinct or even absent in specimens obtained in Sind and India

as far as Calcutta. But in Assam a considerable difi'erence is perceptible, as most of the specimens have both

limbs of the preopercle and also the lower edges of the sub- and inter-opercles sen-ated, sometimes rather

coarsely so.

1. Nandus marmoratus, Plate XXXII, fig. 1.

Coins nandus, Ham. Buch. pp. 'J6, 370, pi. 30, fig. 32 ; McClell. Cal. J. N. Hist, ii, p. 574.

Nandus marmoratus, Cuv. and Val. vii, p. 482, pi. 207 ; Cantor, Catal. p. 17 ;
Jerdon, Madras J. L. and

Sc. 1848, p. 141 ; Giinther, Catal. iii, p. 367 ; Day, Fish. Malab. p. 128 ; Bleaker, Nandioides, p. 3.

Bedula HamiUonii, Gray and Hardw. 111. In. Zool. ii, pi. 88, f. 3 (from H. B. Ms.)

Mootahree, Mai. : Bodosi and Gossiporah, Ooriah : Vaadhul, Hind. : Septi, Tel. : Latha and Gudtha, Beng.

:

Mussoassah, Punj.: Gad-gud-di and Bad-vaad-hi, Assam.

B. vi, D. HIH, P. 16, V. 1/5, A. y?^, C. 15, L. 1. 46-57, L. r. :^t:f J, L. tr. 5|-6/17-20, Vert. 24.

Length of head 1/3, of pectoral 2/15, of caudal 1/6 to 2/11, height of body 1/3 to 3/10 of the total

length. ii7i/es—diameter 1/5 to 1/6 of length of head, rather above 1 diameter from end of snout, and 1 apart.

The profile over the orbit is rather concave, whilst the abdominal is not so convex as that of the dorsal. Pre-

maxillaries very protrusible, reaching to one diameter behind the posterior border of the orbit. The posterior

extremity of the maxilla reaches to some distance behind the eye. Preopercle may be entire, only finely serrated

at its angle, or serrated along both limbs : the sub- and inter-opercles likewise may be entire, serrated along

their approximating portions or in their whole extent. Preorbital with some minute serrations or entire.

Teeth—in villiform bands in the jaws, in an elongated band, widest at either extremity, on the tongue
;
in a

narrow row on the palatines and in a ^-shaped band on the vomer, in some cases " intermixed with these m each

jaw are several sharp teeth of a larger size." (Ham. Buch. 1. c.) Puts—dorsal spines rather strong, their base
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occupying ratlier above tliree-fourths of the lengtli of the fin and are receivable into a gi-oove, interspinons

membrane deeply emarginate, soft portion of the fin similar to that of the anal and almost square : anal spines

of moderate strength the central one the longest and equal to two-thirds the length of the rays : caudal cut

nearly square. ,S'«(Zes—rather smaller on the nape than on the body, some extend over the bases of the dorsal

and anal rays', an enlarged one at the angle of the ventral fin and another between the two ventrals. Lateral.

//„,.—interrupted at about the 36th scale. C'o?OMrs—greenish-brown with brassy reflections, vertically marbled

with three broad patchy bands, and a fourth crosses the free portion of the tail, or occasionally there exists a

black blotch there, some narrow dark bands radiate from the eye. Narrow bands of spots across the soft

portions of the dorsal, anal, and the caudal fins.

In Assam and to the east of Bengal, as already observed (p. 1-29), the bones of the head are more

strono-ly serrated than is usually seen in the other parts of India.
°
Blceker has discriminated between the Navdus marmoratiis C. V. of India, and the N. nelidosus. Gray

and Hardw. which inhabits the islands of the Sound. Of this latter he observes amongst other peculiarities that

its scales are |f:-P-, being much fewer in number than in N. marmoratus. In examining 10 specimens of this

latter I find as follows :
, „ „ „ ^ -

Five from Madras and Malabar L. r. |f, |i, -J|, %%, -11, L. tr. 5|-6/I7-20.

Five „ Assam .... L. r. |f, ^-f, M, |i, ff , L. tr. .5i-6/18-l'.t

Bal'dat.—Yi-csh and brackish waters of India and Burma, attaining at least 7 inches m length. It is

common in ditches and inundated fields where it preys on small Cijijrinidce. It is exceedingly tenacious of life.

Genus, 4—Pristolkpis, Jerdon (1848).

Catopra, Bleeker (18.i;l) : Paranandus, Day.

Branchiosterjah six : pseudohrancMce absent. Eyes lateral. Month moderately protractile. Opercle with two

jlat (generally hifid) spines : preopercle and preorbital mostly serrated. Teeth viUiform on the jaus and palate, viUiform

'or (jlohidar on the vomer, obtusely globular on the base of the tongue, on the roof of the cavity of the mmith (pre-

sphenoid), and sometimes on the vomer. Anal fin with three or four spines. Scales ctenoid, large, extended on to the

int&rhranchial membrane. Lateral-line interrupted. Pyloric appendages two.

Geographical distribution.—Fresh waters of the plains and hills of India, Burma, Siam and the Malay

Archipelago : those with viUiform teeth in the adult on the vomer would appear to belong to India proper

:

those with globular teeth on that bone to Bmma and the Eastwards.

SYNOPSIS OF SPECIES.

A. With viUiform teeth on vomer (Paranandus).

1. Pristolepis marginatus, D. -Lf:f|, A. |, preorbital, preopercle, sub- and inter-opercles serrated. Wyna:id.

2. Pristolepis Malabaricus, D. Tiin^ ^- I- Malabar ghauts descending to the plains.

B. With globular teeth on vomer (Catopra).

3. Pristolepis nandioidt's, D. ^:\i, A. f . Burma and to the East as far as the ilalay Ai-chipelago.

A. With viUiform teeth on the vomer (Paranandus).

1. Pristolepis marginatus.

Jerdon, Madras Journal, Lit. and Sc. 1848, p. 141, and Ann. and Mag. Nat. Hist. 18G.5, xvi, p. 298;

Day, Pishes of Malabar, p. 131.
.

Catopra tetraeanthus, Giinther, Proc. Zool. Soc. 1862, p. 192, pi. xxvi, fig. B.

B. vi, D. H:1I. P- 14, V. 1/5, A.
-J,

L. r. ff, L. tr. 3|/I1.

Len<Tth of head 3\ to 3|, of caudal 1/5, height of body, 3f in the total length. i>6—diameter 3i to 3=

of leno-th of head, 1 diameter from end of snout, and 2/3 of a diameter apart. Length of head rather exceeds

its height Lower iaw very slightly the longer: premaxillaries reach to opposite the anterior margin oi the

orbit -"the maxilla to below the front edge of the eye. Preopercle serrated at its angle and also tor a short

distance along its vertical border : sub- and inter-opercles likewise with some serrations at then- approximating

an'o-les opercle with two flat spines, the lower of which may be bifid : preorbital sometmies rather strongly

s-n-ated Teef/t -villi f.jrm in the jaws, with an outer rather widely placed row of curved ones :
villitorm teeth

on the Vomer and palatines, and granular at the root of the tongue and on the roof of the cavity oi the

mouth (pre-sphenoid). 2^//is-dorsal spines rather strong, increasing m length to the iittli
:
three last anal

snines of about the same length : caudal rounded. Scales—two entire and two half rows between the lateral,

line and the base of the dorsal fin : 13 rows between the base of the ventral and that of the dorsal fan. Lateral-

?,-»e -interrupted opposite the last third of the soft dorsal on the twenty-first scale, tolours—as m the next

^^'''''^'Ealitat.-This form, originally described by Jerdon, was obtained from the " river of Manontoddy,

flowing into the Cauvery : in the Cotiaddy river in North Malabar, and in the stream that runs near Canote

in the same district." I have obtained one in Malabar 3f inches in length, with the P. Malabancus. I
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believe it to he ratlier an elongated variety of the next, but for the present leave them distinct. Dr. Jerdon

felt so satisfied that the fish he described was the Gatopra Malahnnm, Giinther, and I obtained so many

specimens from Malabar, all but one however with merely three anal spines, that I accepted his opmion that a

misprint had occurred. The two original specimens of tetracanthus are in the British Museum, having been

received without any indication of their habitat from the E. I. Museum, it is therefore open to enquiry whether

they might not be Jerdon's types. This fish is said to attain a considerably larger size than 4 inches m length.

2. Pristolepis Malabaricus, Plate XXXII, fig. 2.

Gatopra Malabariaa, Giinther, Ann. and Mag. Nat. Hist. 18G4, p. 375 ; Day, Proc. Zool. Soc. 1865, p. 30.

Nandus Malabaricus, Day, Fish. Mai. p. 13<J, pi. viii.

GhuticJd, Mai.

B. vi, D. Ti-H. P- 14-1-5, V. 1/5, A. f , C. 16, L. 1. 25-27, L. r. fjlj^-, L. tr. 3i/ll, Vert. 13/11.

Lentrth of head 4/13 to 1/4, of pectoral 1/4 to 2/9, of caudal 2/9, height of body 2/5 to 4/9 of the total

leno-th. B^e.s—diameter 2/7 of length of head, 1 diameter from end of snout and also apart. Body compressed,

a considerable rise to the dorsal fin : head as high as long : jaws equal in front ;
the premaxillaries reach

posteriorly to opposite the first third of the orbit ; the maxilla reaches to a little behind the front edge of the

eye. Prcopercle with its vertical limb roughened, in some cases serrated, most strongly so at its angle : sub-

and inter-opercles with some fine serrations at their approximating portions. Opercle with two sharp flat

spines which are generally bifid : preorbital entire. Tee;!//.—villiform in the jaws, with the outer row somewhat

enlaro-ed, some specimens have merely two or four teeth enlarged in the lower jaw, and standing rather m front

of the remainder : vomer and palatines with small vilUform teeth ; the presphenold has small teeth, all but the

outer row of which have rounded crowns, and there are some of the same description at the root of the tongue

on the epi- and cerato-hyals, those on the cerato-hyal having rounded crowns, the outer row bemg somewhat

smallest and pointed, they do not extend so far forwards as in the P. nandioides, neither are the middle ones so

large : villiform teeth on both superior and inferior pharyngeals. J't/i.s—dorsal spines ratlier stout, shorterthan

the rays, increasing in length to the third and having a groove for their reception along their base, interspmous

membrane somewhat deeply emarginate : second anal spine thickest but not quite so long as the third, a groove

alone their base : caudal rounded. LaieraZ-Zme—interrupted, ceasing opposite the fourth ray on the twenty-

first'scale, commencing again in the centre of the side below the last ray, there are two entire and two half rows

between the lateral-line and base of the dorsal fin, and 13 between the ventral and base of the dorsal.

Colours—vi?ie-green with purplish reflections, fins with lighter edges : caudal with a white outer margin. In

some specimens the fish is vei'tically banded.

Bahitat.—Gh&Mts of Western India, where it seems to prefer clear and rapid streams, attaining at least

6 inches in length.

B. With globular teeth on the vomer (Gatopra)

.

3. Pristolepis fasciatus, Plate XXXII, fig. 3.

Gatopra fasdata, Bleeker, Borneo, p. 65, and Nandioides, p. 7, fig. 2; Giinther, Catal. iii, p. 368.

Gatopra nandioides, Bleeker, Solerop. &c. 1851, p. 172 ; Giinther, Catal. iii, p. 368 ; Day, Proc. Zool. bcc.

1869, p, 615.

Gatopra Siamensis, Giinther, Proc. Zool. Soc. 1862, p. 191, pi. xxvi, fig. A.

B. vi, D. \iZ\i, P. 15, V. 1/5, A. I, C. 14, L. 1. 26-28, L. r. M, L- tr- 4^/12, Csbc. pyl. 2.

Lenoih of head from 4/13 to 4/15, of pectoral 1/5, height of body 2]- to 2^ in the total length. Eyes—

diameter nearly 1/4 of length of head, 1 diameter from end of snout, and 1|- apart. Head as high as long.

Snout in the adult convex ; body oblong, compressed, the dorsal profile rising considerably to the base of the

dorsal fin. The maxilla reaches to below the first third of the orbit. Preorbital and preopercle rather strongly

serrated ; fine serrations, which may be absent, on the contiguous portions of the sub- and inter-opercles : two

sharp flat spines on the opercle, mostly bifid, and the lower the larger. Teei/t—villiform in jaws and palatines,

globular on vomer, base of tongue and roof of the cavity of the mouth, at the base of the tongue they extend

forward nearly to its anterior extremity. In the young, G. Siatnensis, the vomerine teeth are not quite

so blunted as they become in the adult. Fins—dorsal spines strong, interspinous membrane deeply

emarginate, central rays the longest : second anal spine the strongest but not so long as the third
:
caudal

rounded. Lateral-line—mtervu-ptei opposite the posterior end of the dorsal fin, being continued on tho

third row of scales below it. Air-vessel-laTge. Scales—ionr entire rows between the lateral-lme and base of

the dorsal fin, and 16 or 17 between the bases of tlie ventral and dorsal. Gaxal appendages—two. Golours—

dull greenish, having a deep black spot in the axilla and over the upper part of the base of the pectoral fin,

which otherwise is yellow : the other fins slate coloured.

Four specimens were procured in Burma varying from 4^0 to 8 inches in length. A small one from

Prome had only 12 dorsal spines, but otherwise no difi'erence was perceptible. Two from Sittang had each

13 spines : the immature is banded. I have likewise a specimen 3^ inches long from Siam, collected by Dr. v.

Mertens, its opercular spines are not bifurcated.

ffaSifai.— Fresh-waters of Burma, Siam, and the Malay Archipelago.
s 2
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Family, Y— SPARIDiE, Cuv.

Sqvrnriiju'iuicn, pt. CuV. : ChcPtixhriitiJn; pt. Richards.

Branchiostegals from five to seven : pseudobranchisB v?ell developed. Body oblong and compressed.

Eyes of moderate size, lateral. Mouth in front of snout, having a lateral cleft. Bones of the head with a

rudimentary muciferous system. No teeth on the palate (except in Genus I'lmeleptt-nis) -. more or less broad

and cutting or conical teeth in front of the javrs, or a lateral series of molars, or both conjoined. A single

dorsal fin formed by a spinous and soft portion, their bases being of nearly equal extent; anal with three

spines: lower pectoral rays generally branched, but not so in some genera : ventrals thoracic, with one spine

and five rays. Lateral-line continuous, not extending on to the caudal fin. Scales cycloid or minutely ctenoid.

Geof/ra]jliical Jisti-ihatiuii,.— Seas of temperate and ti-opical regions, some entering fresh waters.

SYNOPSIS OF GENERA.

First group—Cantharina.

Broad cutting teeth in front of the jaws : no molars : palate edentulous. Lower pectoral rays branched.

1. CreuideiLs. One or more rows of broad cutting teeth and with a posterior band of granular ones : no

pointed lateral tooth. Scales on cheeks and opercles, none on the vertical fins.

Second group—Sargina.

Cutting teeth in front of jaws : no molars. Lower pectoral rays simple.

2. Sanjics. Molar teeth in several rows along the sides of the jaws.

Third group—Pagrina.

Cutting teeth in front of the jaws and molars along the sides.

3. LetJirlnus. No scales on the cheeks.

4. HpJuewdon. Scales on cheeks. Canine teeth and a single row of molars.

5. Pri'jrus. Scales on cheeks. Canine teeth, two rows of molars in the upper jaw.

6. Chriisopltrys. Scales on cheeks. Canine teetli. tui-ee or more rows of molars in the upper jaw.

Fourth group—Pimelepterina.*

Cutting teeth in front of the jaws, and teeth on the palate.

fiiiieLejjterus, as defined above.

First group—Cantharina.

Broad cutting teeth in front of the jaws : no molars : palate edentulous. Lower pectoral rays branched.

Genus, 1

—

Ceenidens, Ciw. and Val.

Branchiostegals five : pseudobranchice. One or two rows of broad teeth in both jaivs, with their cutting edges

crenulated: a hand of granular teeth posteriorly hut no ^minted lateral ones: neither molars nor vomerine teeth. A
single dorsal with eleven spines which can he received into a groove : three anal «j)»ies ; loiver pectoral rays branched.

Scales ctenoid, of moderate sixe, covering cheeks and opercles, hut not the vertical fins. Air-vessel simple. Fyloric

appendages in small nmnhers.

Qeographical distribution.—Ued Sea, coasts of Africa, seas of India to the Malay Archipelago and beyond.

SYNOPSIS OF SPECIES.

1. Crenidens Indicus, D. fa:i|, A. ^:'-^, L. 1. 53-57, L. tr. 7/13, Ca3c. pyl. 5. Dorsal spines very strong.

Greyish, fins black. Red Sea and seas of India.

2. Crenidens ForsMlii, D. W, A. ^ l, L. 1. 52-54, L. tr. 5/15, Ca3c. pyl. 3. Dorsal spines comparatively

weak. Silvery, fins grey. Red Sea and seas of India.

1. Crenidens Indicus, Plate XXXII, fig. 4.

Day, Report on the Sea Fish and Fisheries of India, Nov. 15th, 1873, p. clsxxvi. No. 184.

? Crenidens Forskiilii, Kner, Novara Fische, p. 74.

* Klunzinger, in Iiis elaborate pafiei- on the Fishes of the Red Sea, considers this group as distinct from the Sparidw.
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Crenidens macracantluis, Giintlier, Ann. and Mag. Nat. Hist. Nov. 1874, p. 368.

Keen-see, Belooch. : Oohiii, Tarn.

B. V, D. fa:H, P. 1.5, V. 1/5, A. ^'^, C. 17, L. 1. 53-55, L. tr. 7/13, Cajc. pyl. 5.

Length of head 1/4 to 2/9, of caudal about 1/5, height of body 4/11 to 1/4 of the total length. Ei/es—

diameter 2/7 to 1/3 of length of head, 1 to IJ diameters from end of snout, and 1 apart. Form of body oval

and compressed : a slight swelling above the eyes. The maxilla reaches to below the front edge of the orbit.

Preorbital broad, scaleless, occasionally notched on its lower margin to receive the extremity of the maxilla.

Opercle with a soft point. Teeth—a compressed row in the front of either jaw, eight in the upper, each bemg

lobed at the sides, behind this row are three more of the same character but smaller in size and more in number

;

in laro-e specimens there may be some with rounded crowns in the inner row : in the mandible there are ten in

the front row smaller' in size than those in the upper jaw each haraig about five notches, behind these are two

or three rows as in the upper jaw. Fins—dorsal spines strong, the fourth which is the longest, equalling 2/5

to 1/3 in the height of the body, they are alternately wider on one side. Pectoral extending to above_ the base

of the anal : second anal spine strong and nearly or quite as long as the foui-th of the dorsal, the third which

is weaker, is of about equal length : caudal emarginate. Scales—two or three rows on the cheeks, 6^ or 5

entii-e and 2 half rows between the lateral-line and sixth dorsal spine, 17 rows between snout and base of dorsal

fin, and 9 or 10 between base of ventral and lateral-line. Colours—greyish-silvery, the scales on the head and

anterior portion of the body with black edges, dark lines along the rows on the body: dorsal and anal fins

black except the last anal ray which is white : pectoral yellow, with its base orange, and a black spot in axilla :

outer two-thirds of ventral black, the rest bluish-white : caudal dark grey with a black edge.

Jlahitat.—Very common along the Sind coast and not rare at Madras : attaining at least 12 inches in

length. Also found at Suez. The specimen figured is from Sind and 10 inches long.

2. Crenidens Forskalii.

Spams crenidens, Forsk. Desc. Anim. p. xv. No. 19.

Crenidens ForsJcaKi, Cuv. and Val. vi, p. 377, pi. 1G2 quater ; Ruppcll, N. W. Fische, p. 120 ;
Peters,

Wieg. Ai-ch. 1855, p. 243 ; Gunther, Catal. i, p. 424.

B. V, D. H, P. 15, V. 1/5, A. ^.\y, C. 17, L. 1. 52, L. tr. 5/15, Ca3c. pyl. 3.

Length of head 4i to 4|, of caudal 4/21 to 1/5, height of body 2f of the total length, j^j/es—diameter

2/7 of length of head, 1 diameter from end of snout, and also apart. A swelling over the anterior-superior

angle of the eye. The maxilla reaches to below the anterior nostril. Preorbital two-thirds as high as the orbit

is wide. Teeth—in a compressed row in front of either jaw as in the last species (G. Indicus), but with ten in

the anterior row in the upper and twelve in the lower jaw. Fins—dorsal spines rather weak, with the fourth

slightly the longest, and rather less than half the length of the head : pectoral much longer than the head, but

not reaching to above the anal spines, which latter are weak, the third being equal to two-thirds of the length

of the fourth dorsal spine, and not quite so strong as the second : caudal forked. Scales—11 or 12 rows between

the base of the ventral fin and the lateral-line, and 5^ or four entire and two half rows between the lateral-line

and base of the sixth dorsal spine. Colours—silvery, the vertical fin being rather darker than the body.

Habitat.—Red Sea, seas of India, Sind, and the coast of Mozambique.

Second group—Sargina.

Cutting teeth in front of jaws : no molars. Lower pectoral rays branched.

Genus, 2

—

Saegus, (Klein), Cm.

Bra7ichiostegals five or six : pseudohramhice. Openxle either imarmed or with a blunt point. A single row of

cutting teeth in the front part of the jaws, and several lateral rows of rounded molars. A single dorsal with from ten,

to thirteen spines receivable into a groove along its base: anal with three. Scales finely ctenoid, of moderate size,

covering the cheehs. Air-vessel sometimes notched anteriorly and posteriorly. Pyloric appendages few.

Geographical distribution.—This genus has a wide range, being found in the Mediterranean, Atlantic, and

the Western shores of India.

SYNOPSIS OF INDIVIDUAL SPECIES.

Sargus nod. D. -rl^^, A. ^V, L. 1. 62-68, L. tr. 6/16. Eight flattened and compressed incisors in either

jaw. A black spot on the lateral-line on either side of the tail. Red Sea, Beloochistan and Sind.

1. Sargus noct. Plate XXXII, fig. 5.

(Ehren.) Cuv. and Val. vi, p. 51 : Riippell, N. W. Fische, p. 110; Giinther, Catal. i, p. 444; Kkuiz.

Verh. z. b. Ges. Wien, 1870, p. 81.

Keen-see, Belooch.

B. vi, D. ^\^, P. 15, V. 1/5, A. ^\, C. 17, L. 1. 62-68, L. tr. 7-8/lG, Ca^c. pyl. 8 (5), Vert. 10/13.

Length of head 1/4 to 2/9, of caudal 1/5, height of body 3/10 of the total length. Fyes—A\a.meicr

1/3 to 1/4 of the length of head, 1^ to l\ diameters from end of snout, and also apart. Dorsal and abdominal
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profiles about equally convex. The maxilla reaches to below the front edge of the orbit : snout compressed, lips

rather thick. The height of the preorbital equals two-thirds of the diameter of the orbit, preopercle and
preorbital entire : operele with a blunt point. Teeth—eight broad, compressed, rather forwardly directed

incisors in either jaw, also three rows of rounded molars. Fins—dorsal spines of moderate strength, increasing

in lentrth to the' fourth, which equals about half of that of the head, the rays much lower than the spines.

Pectoral as long as the head; ventral does not reach the anus : second anal spine strongest and longest, equalling

the length of the snout : caudal forked, the upper lobe usually the longer. Scales—five rows between the eye

and the angle of the preopercle. Colours—greyish-silvery, fine dots on the scales, forming lines along the centre

of each row, and a darkish spot at the base of the pectoral : a black blotch with a silvery lower border (lost in the

adult) on the lateral-Hne between the end of the dorsal fin and the base of the caudal. Fins—blackish, except

the pectoral, which is flesh-coloured, and the caudal which has an orange tinge. Eyes. golden. Young v,'hh

narrow vertical brown lines on the body.

Habitat.—Red Sea, very common at Suez, to the coast of Sind, attaining at least 12 inches in length.

Third group—Pagrina.

Cutting teeth in front of the jaws and molars along the sides.

Genus, 3

—

Lethrinus, Cuv.

Branch'ostegals six: psevdohrancliice. ViUiform teeth in the anterior portion of the jaivs, having canines in

front of them : lateral teeth in a single row and cither conical or with rounded crotvns : none on the palate or tongue.

Dorsal fin single, receivable into a sheath at its base, and having ten spines and ni)ie rays : anal with three spines.

Scales of moderate size, none on the cheeks. Air-vessel geiieralhj notched posteriorly and having short lateral processes.

Pyloric appendages feiv.

Bleeker in Hs revision of the fishes of this genus offers some excellent remarks. The Ldhrini have the

same number of spines and rays, whilst the number of pierced scales along the lateral-line only varies between

about 4.5 and 50, and the scaling of the head is the same in all. One would imagine that specific characters might
be found in the length of the snout, in the comparative height of the preorbital, and in the form of the posterior

teeth in the jaws, but these characters have merely a relative value, because the snout becomes more elongated

as age advances, the height of the preorbital increases, and the rounded molars in the adult are occasionally the

remains of what were conical and pointed teeth in the j'oung. The same variations are seen as to colours, the

black lateral blotch present in the young disappears in some species as age advances, in fact the vivid colours of

immature become more sober and uniform as age increases. The best characteristics are found in the number
of rows of scales between the lateral-line and the dorsal fin, in the form of the profile : in the relative heights of

the body and head, and in the strength and length of the dorsal and anal spines.

Geographical distribution.—Red Sea, East coast of Africa, seas of India, to the Malay Archipelago and
beyond.

SYNOPSIS OP SPECIES.

A. With the lateral teeth conical.

1. Lethrinus rostratus, D. \f, A. |, L. tr. 6/16. Height of body 1/4 of the total length: ej-es 2 to 2

1

diameters fi'om end of snout. Fourth dorsal spine longest. Olive-brown, wdth dark bands on the head, and
generally a dark blotch between the pectoral fin and lateral-Una. Red Sea, seas of India to the Malay Archi-

pelago and beyond.

B. With some or all of the lateral teeth molarform.

2. Lethrinus cinereus, D. V*! -A- f, L. tr. 6/17. Head slightly longer than high. A quadrangular blotch

between the pectoral fin and the lateral-line. Seas of India.

3. Lethrinus Icarwa, D. Vi ^- f. L. tr. 6/17. Head rather higher than long. A blue spot on each scale,

a blood red edge to operele. Seas of India.

4. Lethrinus nebulosus, D. Vi A.- h ^- tr. 6/16. Head rather longer than high : eyes 2^ diameters from

end of snout. Bands of blue and yellow spots. Red Sea and Indian Ocean.

5. Lethrinus opercularis, D. y, A. |, L. tr. 6/16. Colours as in kanoa. Seas of India.

6. Lethrinus ornatus, D. V^i -A-. |, L. tr. 6/15. Head as high as long. Eyes H diameters from end of

snout. Several longitudinal bands and a violet one across the base of the pectoral fin. Andamans to the Malay
Archipelago.

7. Lethrinus ramaje, D. V") A. f , L. tr. C/14. Head longer than high. Eyes 2 diameters from end of

snout. Olive, with yellowish bands and a violet spot in the axilla. Red Sea and Ceylon.

8. Lethrinus harak, D. ^^, A. |, L. tr. 5^15. Eyes 2 diameters from end of snout. Head as high as

long. An oblong black blotch below the lateral-line opposite the middle of the pectoral fin. Red Sea and seas

of India.

A. With the lateral teeth conical.

1. Lethrinus rostratus, Plate XXXIII, fig. 1.

(Kuhl. and v. Hass.) Cuv. and Yal. vi, p. SOG ; Bleeker, Verh. Bat. Gen. xsiii, Spar. p. 13 and Revis.

Leth. p. 26 ; Giinther, Catal. i, p. 454.
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Lethrinus longirostris, Playfair, Fish. Zanz. p. 44, pi. vii, fig. 2.

B. vi, D. V", P- 13, V. 1/5, A. I, C. 19, L. 1. 48-50, L. tr. 6/lC, Csec. pyl. 3.

Length of head 3/11, of caudal 1/5, height of body 1/4 of the total length. i?(/es—diameter 1/5 of

length of head, 2| diameters from end of snout, and Ij apart. Interorbital space nearly flat : snout pointed

and compressed. Length of head 1/4 more than its height. The maxilla reaches to nearly below the front

nostril. Teeth—three rather small curved canines in front of the upper jaw, and a small one on either side of the

symphysis of the lower jaw : from 18 to 20 compressed, conical, and pointed teeth along either ramus of the lower

jaw, and about 15 similar ones in the upper, the most posterior of these last being occasionally a little rounded.

Fim—dorsal spines rather weak, increasing in length to the fourth which equals one third of the height of the

body or the postorbital length of the head, but is not quite so long as the rays : pectoral as long as the head,

exclusive of its postorbital portion : ventral almost reaches the anal spines, the third of which is considerably

longer than the second : caudal emarginate. Scales—four entire and 2 half rows between the lateral-line and

base of sixth dorsal spine. Colours—olive-brown lightest on the abdomen. Head, more especially superiorly,

havincr a tinge of purple : a dark brown blotch behind the posterior superior angle of the eye : three narrow

dark bands pass from the anterior edge of the eye to the upper jaw : a fourth along the inferior and hind edge

of the eye : an oblique one commences on the opercle and crosses to the angle of the mouth becoming very faint

in its last portion : a large blotch on the opercle. Inside of mouth orange. The centre of each scale having a

blue spot, darkest externally : about eight faint vertical bands descend fi'om the back towards the middle of the

body, and usually a dark blotch is apparent between the pectoral fin and the lateral-line. A black spot at the

base of each dorsal ray and the fin lightly banded : ventrals slate-coloured : some indistinct vertical bands on

the caudal.

L. Jiorehj, C. V. vi, p. 202, is said to be closely allied and very similar to L. fran at as, C. V., the first has

the teeth larger and more rounded, and only two streaks between the end of the mouth and the ej'e. Its back

is vinous brown, abdomen white and the dorsal spotted with red. The eye in the latter is only 1/3 the length

of the head, rather above 1 diameter from the end of snout, and nearly 1 apart : the height of the body is

about 1/3 of the total length, but the specimen is only about 4s inches in length.

The specimen figui-ed was captui'ed at Bombay and is 12 inches long.

Habitat.—Red Sea, through those of India to the Malay Archipelago and beyond.

B. With some or all the lateral teeth molarform.

2. Lethrinus cinereus.

Cuv. and Val. vi, p. 293.

? Lethrinus maculatus, Cuv. and Val. vi, p. 292.

B. vi, D. V", P- 13, V. 1/5, A. f, C. 17, L. 1. 47-48, L. tr. 6/17.

Length of head 3/11, of caudal 3/17, height of body 1/3 to 4/13 of the total length. %es—diameter 2/7 to

1/4 of length of head, 1-s diameters from end of snout, and nearly 1 apart. Interorbital space nearly flat. The
height of the head nearly equals its length. The maxilla, 1/3 the length of the head, reaches to beneath the front

nostril. Opercle wdth two points separated by a shallow emargination, the lower being the larger. Teetli—four small

curved canines in the upper and six in the lower jaw, the lateral teeth conical and somewhat irregular in size,

especially in the lower jaw, the posterior ones of wliich have rounded crowns. K(ss—dorsal spines of moderate

strength, increasing in length to the fourth and fifth which equal about 1/3 of the height of the body. Pectoral

nearly as long as the head : ventral reaches the vent : second and third anal spines of moderate strength, of about

equal length and as high as the third of the dorsal fin, highest anal ray not equal to the length of the base of

the rays : caudal foi-ked, lobes pointed. Free portion of the tail as high or higher at its commencement as it is

long. Scales—5 entire and 2 half rows between the lateral-line and the base of the dorsal fin. Colours—of an

olive brown, having a quadrangular black blotch between the pectoral fin and the lateral-line : faint vertical

bands on the body which are more or less broken up : numerous white or blue spots on the scales in the upper

half of the first two-thirds of the body : dorsal fin with brown spots and a red outer margin : pectoral pinkish :

ventral slate-coloured : anal similar to the second dorsal : caudal with 3 faint brown vertical bands most distinct

in the young.

Habitat.—Seas of India, to the Malay Archipelago and beyond : my longest specimen is 9 inches and

from Madras.

3. Lethrinus karwa, Plate XXXIII, fig. 2.

Sparus Icarwa, Russell, i, p. 71, pi. 89.

Lethrinus karwa, Cuv. and Val. vi, p. 311 ; Day, Proc. Zool. Soc. 18G7, p. 558.

.'' Sparus korely, Cuv. and Val. vi, p. 292.

Karwa, Tel.

B. vi, D. V", P- 13, V. 1/5, A. I, C. 17, L. 1. 48, L. tr. 6/17.

Length of head 2/7 to 3|, of caudal 1/6, height of body 2/7 of the total length. Eijes—diameter in the

adult at 15 inches 1/4 to 4j of length of head, 2| diameters from end of snout, and 1 apart. Head rather

higher than long. Interorbital space nearly flat : the maxilla (2| in the length of the head) reaches to below

the front nostril. Preopercle vei^ oblique in adults : opercle with two blunt points separated by a somewhat
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deep emargination. Teetli—tom- large and stron? canines in either upper jaw, and the same number in the

lower the outer of which are the lari^est, in the adult all the lateral row of teeth m the upper jaw with rounded

crowns increasino' in size to the last'but two ; in the lower jaw the first five of the teeth are more or less conical

and roiuided wlulst those behind have rounded crowns widest transversely except the last two. In younger

specimens the posterior teeth are not so rounded. Fins—dorsal spines of moderate strength mcreasmg in

leno-th to the third which equals rather more than li diameters of the orbit m height and scarcely so long as

the" lono-est ray it' is longer than the fourth. Pectoral nearly as long as the head : ventral reaches the vent

:

second anal spine rather strongest but not so long as the third, which equals the length of the second of the

"dorsal fin and is nearly as hio-h as the rays, the longest of which does not equal that of the base of the soft

portion of the fin : caudal emarginate. Scales—H or i entire and 2 half rows between the lateral-lme and the

base of the spinous dorsal fin. "C'o?o?»-s—olivaceous-bro-mi becoming lighter on the abdomen, the centre of each

scale havino- a cobalt-blue spot forming longitudinal lines in the direction of the rows of scales, in some

specimens there are intermediate yellow bands r inside of mouth orange : pectoral flesh-coloured, base of its

second ray brio-ht blue : dorsal, caudal and anal slattscoloured, margined with orange, and having a line of spots

"aloiicr the cent're of the ravs ; venti-al externally slate-coloured. In most adult specimens a faint quadi-angular

spotIs seen between the lateral-line and the middle of the pectoral fin and indistinct vertical bands. In some

the edge of the opercle, sub-opercle and branchiostegous rays is of a blood-red colour, but this colour is

likewise seen in some specimens of L. mei»7os!<s.
. ,__^

Hahltat.—'Red Sea, seas of India: the specimen figured was captured at Madi-as m June, Ibbi, and is

IG inches in length.

4. Lethrinus nebulosus, Plate XXXIII, fig. 4.

r;

Scicrna nehuhsa,'Forii'k. -p. ._- „ ^. , -.-.r^ ^.. ,-, ^ ; , • </.a

Lethrinus nehuhms, Cuv. and Val. vi, p. 284; Riipp. N. W. Fische, p. 118; Gunther, Catal. i, p. 460;

Klunz. Fische d. Roth. Meer. Verb. z. b. Ges. Wien, 1870, p. 86.

B. yi, D. V, P- 13, V. 1/5, A. f, C. 17, L. 1. 46-48, L. tr. 6/16.

Len<Hh of head 3/11 to 2/7, of caudal 1/6 to 2/11, height of body 3/11 to 2/7 of the total length. Eyes—

diameter 1/4 to 2/9 of length of head, 2 to 2^ diameters from end of snout, and 1 apart. Height of the head

rather less than its length. Interorbital space nearly flat, dorsal profile not much elevated. The maxilla,

2- in the leno-th of the head, reaches to beneath the front nostril. Numerous fine open pores on the lower

surface of the^mandibles, and even on to the cheeks in the adult. Preopercle moderately oblique : opercle with

two blunt points separated by a shallow emargination. Teeth—ionr rather small canines m tlie front of either

iaw the first three of the lateral teeth in the upper jaw rather conical, the remainder with globular crowns, not

wider transversely than in their antero-posterior diameter : the first six or seven lateral teeth m the lower jaw

rather conical, the remainder with globular crowns and rather larger than in the upper jaw. Fms—dorsal

spines of moderate strength, increasing in length to the fourth which equals rather more than li diameters ot

orbit in heio-ht and is about equal to the longest ray. Pectoral nearly as long as the head : ventral reaches the

anus • second anal spine nearly one-fourth shorter than the third which is nearly as long as the third of the

dorsal fin and as hicrh as the anal rays, the highest of which last equals the length of the bases of the rays :

caudal forked lobes^'pointed. Scales—the row contaming the lateral-line rather smaller than the one above or

below it • five entire and two half rows between the lateral-line and base of the dorsal fin. Free portion of the

tail about as long as high at its base. Colours—& blue, black-edged band passes from the eye to the posterior

nostril a second to the angle of the mouth : another blue lino exists below the eye :
preopercle spotted with

blue Inside of the mouth orange : opercular membrane yellow, sometimes blood-red. Body olivaceous,

becomino- lio-hter on the abdomen : scales orange along their centres, and every other row spotted with blue at

its base
"
in some specimens faint vertical bands are perceptible, and a darkish blotch between the pectoral fan

and the lateral-line, whilst the rows of scales below the pectoral have a narrow dark line along their centres. A
larcre specimen had a cobalt blue band over the last half of the eye, whilst the last row of occipital scales was of

the same colour: upper surface of the head tinged with blue. Dorsal, caudal and anal slate-coloured, the

dorsal edged with reddish, and having two rows of blue spots : faint lines along the sott dorsal and anal, the

caudal wi"th narrow blue transverse bars : upper pectoral ray blue in its basal half. ^_ . ,

The specimen figured was captured at Aden : my longest specimen is from Smd, and Ibi mclies m
^""^

'Lethrinus centurw* C.V. has the height of the body about 1/3 of the total len.gth. Si/es—in the

commencement of the last half of the head, 2^ diameters from end of snout, and U apart. Height ot head

1/4 more than its length.

Hrtt/iai.—Red Sea and the seas of India: very common at Madras.

5. Lethrinus opercularis.

Cuv. and Val. .vi, p. 289 : Bleeker, Verb. Bat. Gen. xxiii, Spar. p. 14, Revis. Leth. p. 20
;
Glinther,

Catal. i, p. 4t53.

? Lethrinus genirjuttatiis, Cuv. and Val. vi, p. 304.

* Lethrimis centwrio, C.V. -vi, p. .SOI ; Teters, Wicg. Arch. 1855, p. 243.

Lethrinus escidentus, C.V. vi, jjI. 153.
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B. vi, D. V, P- 13, V. 1/5, A. f, C. 17, L. 1. 48, L. tr. 6/16.

Length of head 2/7, of caudal 2/11, height of body 2/7 of the total length. Eyes —diameter 1/4 of length

of head, If diameters from the end of snout, and 1 apart. Teeth—as in L. nehulosus. Fins—as in L. nehulosus,

except that the second anal spine is nearly as long as the thii-d, equals one diameter of the eye in length, and
is not quite so long as the second in the dorsal fin. Colours—as in hurwa.

Hahilat.—Seas of India and ? IMalay Ai-chipclago.

6. Lethrinus ornatus.

Cuv. and Val. ri, p. 231 ; Bleekcr, Revis. Lethr. p. 18.

Lethrinus enjthrurus, Cuv. and Val. vi, p. 293 (young).

Lethrinus xanthotceiiia, Bleekor, Sclerop. 1851, ii, p. 176; Giinthcr, Catal. i, p. 461.

B. vi, D. V, P- 13, V. 1/5, A. f, C. 17, L. 1. 48, L. tr. 6/15.

Length of head 4/15, of caudal nearly 1/5, height of body nearly 1/3 (4/13) of the total length in a,

specimen 7 inches long. Eyes—diameter 2/7 of length of head, 1| diameters from end of snout, and nearly 1 apart,

luterorbital space nearly flat : dorsal profile somewhat elevated. Height of head equals its length. The
maxilla is nearly 1/3 the length of the head, and reaches to almost below the front edge of the orbit. Preopercle

scarcely oblique : opercle with two blunt points, separated by a veiy shallow emargination. Teeth—four conical

canines in either jaw, the first five lateral teeth in the upper jaw conical and pointed, the remainder with

globular cro-mis : the first five in the lower jaw similar to those in the upper but smaller, the posterior ones of

moderate or rather small size and with rounded crowns. Fins—dorsal spines of moderate strength, increasing

in length to the fourth which is the highest, as long as the longest ray, and equal to about 1/3 of the height of the

body below it. Pectoral almost as long as the head : ventral reaches the anus : second anal spine rather stronger

but shorter than the third which equals the length of the third of the dorsal fin, and is nearly as high as the

rays, the height of which equals the length of the base of the soft portion of the fin : caudal forked. Scales—
the row containing the lateral-line is much smaller than that above or below it. Colours—greenish-olive,

with from six to seven yellow horizontal bands : the ojiercular membrane red, caudal edged with red. A violet

band across the base of the pectoral fin.

Toung specimens have the dorsal and anal edged with reddish, and irregular blackish blotches about the

body, the largest, which is somewhat quadrangular, being above the middle of the base of the pectoral fin.

fl((it<rti.^Andamans to the Malay Archipelago.

7. Lethrinus ramak.
Scimna ramaJe, Porsk. p. 52.

Lethrinus ramalv, Riipp. N. W. Fische, p. 117, t. 28, f. 3; Giinthcr, Catal. i, p. 459; Klunz. Fische d.

Roth. Meer, Verb. z. b. Ges. in Wien, 1870, p. 752.

Lethrinus fasciatus, Cuv. and Val. vi, p. 290.
.** Lethrinus Ehrenhergii, Cuv. and Val. vi, p. 312.

B. vi, D. V, P- 13, V. 1/5, A. I, C. 17, L. 1. 50, L. tr. 6/14.

Length of head 3f , of caudal 1/5 to 5j, height of body Sj in the total length. Eyes—diameter 1/4 to 4^
in the length of head, 2 diameters from end of snout, and \\ apart. Interorbital space slightly convex from
side to side. Height of head a little less than its length. The length of the maxilla is 2f in that of the head,

it reaches to beneath the posterior nostril. Fine pores visible over most of the scaleless portion of the head.

Teeth—canines rather small, the lateral row in the jaws are first compressed and pointed, the posterior 6 or 8

being rounded, the first few of which are largest and most obtuse. Fins—dorsal spines of moderate strength,

increasing in length to the third and fourth, which equal one-third of the height of the body, but are not quite

so long as the last rays. Pectoral nearly as long as the head : ventral reaches the anus. Second anal spine

strongest but not so long as the third which equals the second in the dorsal fin : the longest ray not quite equal

to the extent of the base of the soft portion : caudal forked. Scales—5| or 4 entire and 2 half rows between
the lateral-lino and the base of the spinous dorsal. Free portion of the taU as high at its base as it is long.

Colours—olive, with yellow longitudinal bands, a small violet spot in the axilla.

The canines in front of the jaws in Cuv. and Val.'s specimens are rather larger than described above,

whilst a brown spot exists below the lateral-line above the first third of the pectoral fin.

Hahitat.—Red Sea and Ceylon.

8. Lethrinus harak, Plate XXXIII, fig. 3.

Scimna harak, Forsk. p. 52.

Lethrinus harak, Riipp. N. W. Fische, p. 116, t. 29, f. 3; Bleeker, Spar. p. 15 and Revis. Lethr. p. 21

;

Giinthcr, Catal. i, p. 458 ; ? Kner, Novara Fische, p. 81 ; ? Klunz. Fisch. R. M. Verb. z. b. Ges. Wien, 1870,

p. 755.

Lethrinus rhodopterus, Bleeker, Singapore, p. 65.

.'' Lethrinus Amboinensis, Kner, Novara Fische, p. 80 (not Bleeker).

.'' Lethrinus Banhamensis, Grarrett's Fische d. Sudsee, t. xlvii.*

* Dr. Gunther's description has not yet been published, it appears, from the figure, as if the species had only i\ rows of

scales between the lateral-line and the base of the 6th dorsal spine, thus agreeing with Klunzinger's description.

T
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Fo4aiig-dali, Andani.

B. Ti, D. y, p. 12, V. 1/5, A. I, C. 17, L. 1. 4G-47, L. tr. 51/15, Ca^c. pyl. 3.

Length of head 3/11, of caudal 2/11, height of body 2/7 of the total length, ^es—diameter 3| to 1/-1

in length of head, rather above 2 diameters from end of snout, and 1 apart. Height of head nearly equals its

leno-th. Snout rather elongated and pointed, having a slight sivelling above the anterior superior edge of the

eye. The maxilla reaches to below the front nostril. Teeth—canines in front of the villiform bands in both

Jaws, and of moderate size ; the first four in the lateral row conically obtuse, whilst the hind ones are large and

rounded. Fins—dorsal spines weak, increasing in length to the fourth which equals one-third of that of the

body below it, or 2| in the length of the head, and is about equal to the length of the rays. Pectoral about

equal in length to the head : ventral just reaches the anal spines, which are of moderate strength, the third

being slightly the longest : caudal forked. The height of the free portion of the tail at its commencement
equals its length. Scales—from 5| to 4 entire and 2 half rows between the lateral-hue and the sixth dorsal

spine. Colours—greenish-olive, with an oblong blackish blotch below the lateral-line opposite the middle of

the dorsal fin.

Klunzinger gives only 4i rows of scales above the lateral-line ; if such is not a typographical error his

fish cannot be this species.

Hahitat.—Red Sea, through those of India to the Malay Archipelago.

.

Genus, 4

—

SphjEEOdon, Bupii.

Chrysophrys, sp. Cuv. and Val. : Pagrus, sp. Bleeker.

BrancJdostec/als six : pseudohrancJiim. Jaws with conical canines anteriorly and a single roto of molars

laterally. A single dorsal fin with ten spines, receivable into a groove at their base : three anal spines. Scales of

moderate size extending on to the che'eJcs. Pyloric appendages few.

Geographical distribution.—Red Sea, thi-oughout those of India to the Malay Archipelago.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Sphcerodon heterodon, D. \%, A. f , L. 1. 44-48. Rose-coloured, base of pectoral violet. Ceylon and

Malay Archipelago.
1. Sphserodon heterodon.

Pagrus heterodon, Bleeker, Gilolo, p. 54.

Sphcerodon heterodon, Giinthcr, Catal. i, p. 405.

B. vi, D. \%, P. 15, V. 1/5, A. f, C. 17, L. 1. 44-48, L. tr. 5/14.

Length of head 1/4, of caudal 1/4 in the young to 2/9 in the adult, height of body 2/7 of the total length.

Hyes—diameter 3/7 to 1/3 of length of head, 2/3 to 1 diameter from end of snout, and 1 diameter apart. A
swelling over the anterior superior edge of the orbit. The maxilla reaches to below the first third of the orbit.

Teeth—generic, the molars very broad. Fins—dorsal spines increasing in length to the third and fourth, from

whence they continue about the same length: pectoral extends to above the anal: caudal deeply forked. and

elongated in the young. Colours—rosy, scales with darker edges : base of pectoral violet.

Habitat.—Ceylon and Malay Archipelago.

Genus, 5

—

Pagrus, Ciw.

Argyrops, Swains.

BroMchiostegals six: pseudobra.nchice. Jaws with an anterior roia of conical canines, and laterally two or

even a rudimentary third row of rounded molars. A single dorsal fin ivith from eleven to t^velve, sometimes elongated,

spines, receivable into a groove at their base : anal with three. Scales of moderate size, exte^iding on to the cheeks.

Air-vessel simple. Pyloric appeiidayes, ivhen present, in small mimbers.

Geographical distribution.—Mediterranean, Atlantic shores of America, Red Sea, and throughout those of

Africa and India to Australia.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Pagrus spinifer, D. V-tV' -^- b'u' L. 1. 53, L. tr. li-7/18. Whitish, with pink vertical bands. Red Sea

and seas of India to the Malay Archipelago.

1. Pagrus spinifer, Plate XXXIII, fig. 5.

Sparus spinifer, Porsk. p. 32; Gmel. Linn, i, p. 1273; Bl. Schn. p. 281 ; Russell, Fish. Vizag. ii, p. 1,

pi. 101.

Pagrns spmi/sc, Cuv. and Val. vi, p. 15G ; Riippell, N. W. Fische, p. 114; Giinther, Catal. i, p. 472;

Klunz. Fische d. Roth. Meer. p. 7(31.

Pagrus longifilis, Cuv. and Val. vi, p. 150 ; Bleeker, Celebes, iii, p. 75G.

Soh-ru, Belooch. : Kooroota, Tel. : Soh-ru, Belooch. : Pununtlai, Tarn.

B. vi, D. V-Jt. P- 15, V. 1/5, A. ^?^, C. 17, L. 1. 53, L. tr. 6-7/18, Ceec. pyl. 5.

Length of head 3/11 to 4/15, of caudal 1/5 to 2/11, height of body 3/7 to 2/5 of the total length. Eyes—
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diameter 3g to 1/4 in Icngtb of licad, 1| to 2 diameters from end of snout, and nearly one apart. Dorsal profile

rather more convex than that of the abdomen, a more or less developed protuberance before the anterior-

superior angle of the eyes. The maxiUa reaches to below the front edge of the orbit. Preorbital very deep,

being equal to from 1 to Ij- diameters of the orbit. Preopercle crenulated at its angle and along its lower
limb : opercle high and narrow having two very blunt points. Teeth—four conical incisors in fi-ont of both
jaws, with about three rows of rounded teeth immediately behind them : two rows of teeth with rounded
crowns along the sides of either jaw, the most interior being small and in above two rows, the first few in the
outer row of the maxilla may be more or less conical. Fins—dorsal spines of moderate strength and compressed,
the young having filamentous prolongations, two first verj^ short, just appearing above the scales, the third the
longest in the fin, often longer than the head, and its interspinous membrane cleft to the base of the fourth
spine, the membrane between the rest of the spines deejily emarginate. Pectoral one-third longer than the
head : ventral reaches as far as the anus : the second anal spine a little stronger than the third and of about
equal length, being 2\ to 2^ or even 1/3 in the length of the head : caudal emarginate. Scales—cycloid, about
six rows between the orbit and the angle of the preopercle. Colours—whitish, with pinkish bands passing
along the centre of every scale becoming rather indistinct below the middle of the height of the body. In
specimens up to 4 inches in length there are five vertical bands on the body.

Dr. Giinther, 1. c. observes that a young specimen from China in the British Museum has A. f , a
number I have not observed in Indian examples. In two young specimens (to 3 inches) from Sind the
filamentous prolongation of the dorsal fin reaches to the base of the caudal.

A specimen from Sind, 11 inches long, has a very prominent protubei-ance above and in front of the orbits.

Eahitat.—Red Sea, East coast of Africa, seas of India to the Malay Archijjelago.

Genus, 6

—

Cheysophets, Criv.

Chrysolleijlms, Swainson.

Brancldostegals six : pseudolrancJda>. Body ohlonrj, compressed. Four to eight conical or compressed teeth

anteriorly, and three or four rows of rounded molars laterally in either jaw* A single dorsal fin, xvithfrom eleven to

thirteen spines, receivable into a groove at their base : anal with three spines. Scales of moderate size, extending over

the cheeks. Air-vessel sometimes notched or with very short appendages. Pyloric apjpiendages few.

Geographical distribution.—Red Sea, coasts of Africa, seas of India to the Malay Archipelago and
beyond.

Some stress has been laid in the discrimination of species in this genus as to whether the lower edge of
the preorbital is straight or notched, in order to receive the posterior extremity of the maxillary bone. This
sign however is of little if any value, for it may be straight, emarginate or deeply notched in the same species, as
seen in C. berda, &c. The proportionate height of the preorbital to the diameter of the orbit varies with age, and
its depth appears, as a rule, to increase, while that of the eye decreases, in comjjarison to the length of the
head. Likewise, as is also the case in some other Genera, as Pristipoma, having the alternate dorsal spines
broad on one side and not on the other,—it is not an invariable rule that the broad side shall be the first, third,

fifth, and so on, for in specimens of the same species they may be the second, fourth, sixth, &c. The length of
the second anal spine is subject to considerable differences, see C. Cuvieri, whilst the number of dorsal spines

likewise varies.

SYNOPSIS OF SPECIES.

1. Chrysophrys datnia, D. yi-lo> ^- sh' L. 1. 46-48, L. tr. 4-5/11, Cieo. pyl. 4. Six incisors in front of

either jaw, an outer compressed row along a portion of the rami, and four or five rows of rounded molars in the
upper and three or four in the lower jaw : 3^- rows of scales between the lateral-line and the base of the dorsal

spines. Greyish. Seas and estuaries of India.

2. Chrysophrys berda, D. H-xf . A. s-Vo. L. 1. 44-46, L. tr. 6/13, Ca3c. pyl.. 3. Six incisors in front of
either jaw : an outer rather conical row along a portion of the upper jaw : four rows of rounded teeth in the
upper and three in the lower jaw : four entire and two half rows between the lateral-Hne and the base of the
spinous dorsal. Greyisb, a dark opercular sjjot. Seas of India to the Malaj' Archipelago and beyond.

3. Chrysophrys Cuvieri, D. yt^t-?, A. -g^.-^, L. 1. 48, L. tr. 4-5/12. Six conical incisors in front of either jaw,
with villiform teeth behind them : the outer row at the sides i-ather conical and compressed : molars small, three
rows in the upper and two in the lower jaw. Greyish, fiiis nearly black. Seas of India ? to the Malay
Archipelago and beyond.

4. Chrysophrys bifasciata, D. -^i-x^, A. to?yt> L. 1. 48-50, L. tr. 7/15. Dorsal, caudal and pectoral yellow,

ventral and anal black. Two vertical black bands on the head. Red Sea and seas of India.

5. Chrysophrys sarba, D. ts yr. -^^ A' ^- 1- '^5-60, L. tr. 6-7/14. From four to six broad compressed
incisors in front of the upper and six to eight in the lower jaw, three rows of large molars in the lower and four
in the upper jaw. Silvery, with golden bands along each row of scales. Red Sea and seas of India.

6. Chrysophrys haffara, D. \^, A. ^Vi L. 1. 60, L. tr. 7/14. Six compressed incisors in front of either jaw,

* " It must be considered, as a rule, in those fishes with a truly single dorsal fin, con>q?osed of a spinous and soft portion, that
often one or tvjo soft rays, nearest to the spines are transformed into true spines, the number of the latter thus appearint; to be increased."
Gunther, Catal. i, p. 493. For insiances advanced to the contrary, see 1. c. p. 183, respecting Gtnyoroge and ilcsoprion.

T 2
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three rows of rounded tcc-tli in tlie lower, four in tlie upper jaw. Second anal spine 1/3 of length of head.

Silvery, -u-ith golden bands along the rows of scales on the body. Red Sea, seas of India to China.

1. Chrysophrys datnia, Plate XXXIV, fig. 1.

Coins datnia, Ham. Buch. Fish. Ganges, pp. 88, 309, pi. 9, f. 29.

Chrysophrys lotujisjnnis, Cuv. and Val. vi, p. 116; Bleeker, Beng. p. 9.3.

Chrysophrys Schlegelii, Bleeker, Japan, p. 400, and Verb. Bat. Gen. xxvi, p. 8G.

Chrysox)hrys hasta, Giinther, Catal. i, p. 490 (not i^pariis hasta, Bl. Sohn.) ; Day, Fish. Mai. p. 29 ; Kner,
Nov. Fische, p. 88.

B. vi, D. H^TO P- 15, V. 1/5, A. ^%, C. 17, L. 1. 4G-48, L. tr. 4-5/11, Ca3c. pyl. 4.

Length of head from 1/4 to 4/17, of caudal 1/6, height of body 4/11 of the total length. Eyes—diameter

1/4 to 1/5 of length of head, 1 to li diameter from end of snout, and also apart. A slight protuberance above the
anterior-superior angle of the orbit. Dorsal profile considerably elevated. Preorbital twice as long as deep, its

lower edge usually almost straight, but occasionally notched. In a large specimen in the British Sluseum it is

cmarginate in the last three-fourths of its lower edge. The maxilla reaches to below the middle of the orbit.

Vertical limb of preopercle very finely serrated : opercle with a well developed spine. Teeth—six incisors in

front of either jaw, more closely set and less pointed than in G. Cuvieri, and with rounded teeth behind them

;

an outer comjDressed row, (neither so large or pointed as in the last species, and blunted in the adult.) extending
for only fom- or five teeth, exists in either jaw, internal to which are three or four rows of rounded molars in the

lower and four or five in the upper jaw : the inner teeth of the hind rows are the largest : there are no villiform

teeth in either jaw. Fins—alternate dorsal spines strongest on one side, the fourth being the longest, and as
long as the postorbital portion of the head : first anal spine short, the second as long as the head excluding the
snout. Lateral-line—3^ rows of scales between it and the sixth dorsal spine, 10 rows between the base of the
ventral fin and the lateral-line. Colours—silvery-gi-ey, the bases of the scales darkest and their edges silvery,

this is most distinct above the lateral-line : a dark interorbital band : dorsal and caudal with black edges, a dark
band along the soft dorsal and the first few anal rays.

Dr. Giinther (Catal. i, p. 490) considers C. xanthopioda and C. anripies, Richardson, synonyms of this

species. It differs from C. henla in its teeth, likewise in the strength of the dorsal spines, the mimbcr of

pyloric appendages, and also of the rows of scales.

Habitat.—The specimen figured (6 inches long) is from the Hooghly at Calcutta, where it attains at

least 18 inches in length. It is found from the Red Sea throughout those of India to the Malay Archipelago
and beyond.

2. Chrysophrys berda, Plate XXXIV, fig. 2, and XXXV, fig. 2 (var. calamara.)

Spanis lerda, Forsk. p. 32 ; Lacep. iv, pp. 31, 105; Bl. Schn. p. 278 (not Risso.)

Sparus hasta, Bl. Schn. p. 275.

Sparus calamara, Russell, i, p. 63, pi. xcii.

Chrysopthrys lerda, Riipp. N. W. Fische, p. 120, t. 27, f. 4; Cuv. and Val. vi, p. 113; Richards. Ich.

China, p. 240; Giinther, Catal. i, p. 494 ; Klunz. Fische d. Roth. Meer. 1870, p. 758.

Chrysophrys calamara, Cuv. and Val. vi, p. 117; Bleeker, Spar. p. 10; Cantor, Catal. p. 48; Giinther,

Catal. i, p. 493 ; Day, Fish. Malabar, p. 30.

Bun-de-a, Bind. : Calamara, Tel. : Aree, Mai. : Coorrie and Currapu-maltawa, Tam. : Kala miulwan. Hind.:
Nya-ivah, Mugh. : Moo-roo-kee-dah, Andam. : Jarras, Sind.

B. vi, D. iilif, P. 15, V. 1/5, A. ^.Vo, C. 17, L. 1. 44-46, L. r. |f, L. tr. 6/13, Cajc. pyl. 3.

Length of head 1/4, of caudal 1/5 to 1/6, height of body 3/8 to 2/5 of the total length. Eyes—diameter

2/7 to 1/4 of length of head (in a young specimen 4^ inches long 1/3), Ij to \\ diameters from end of snout,

and also apart. Dorsal profile more coun ex than that of the abdomen, snout compressed and somewhat pointed.

The maxilla reaches to below or slightly behind the front edge of the orbit. Preorbital narrow with its lowur
edge straight, emarginate or even notched above the end of the maxilla. Vertical limb of preopercle a little

roughened or even minutely serrated : opercle with a distinct spine. Teeth—six incisors in front of either jaw,
the remainder of the teeth with rounded crowns except a few in the outer row of the npper jaw, which are

occasionally not so obtuse as the others: three or four rows in the lower jaw, four or five in the upper, the

largest being the last of the inner series. Fins—each alternate dorsal spine strongest on one side, the fourth

or fifth being slightly ,the longest and equalling from about 1/2 to 2/3 the length of the head. Pectoral slightly

longer than the head. Ventral not reaching the anus. Second anal spine much the strongest equalling from
1/2 or a little more (in typical berda) to 3/4 of the length of the head (in the variety calamara), in which
last it is much the strongest : caudal emarginate. Scales—ionv entire and two half rows between the lateral-

line and the base of the spinous dorsal : nine rows between the base of the ventral and the lateral-line. Air-

vessel—notched posteriorly. Colours—in berda silvery-grey. Scales darkest at their bases and usually a black
spot behind the opercle on the shoulder. A black edge to the dorsal interspinous membrane, soft dorsal, caudal,

and anal with black edges : a dark band along the anal fin. In specimens from Sind browiush bands usually

radiate from the eye. In the variety calamara the fish is dark-greyish, the scales with dark edges, the tins

black or edged with black. Some specimens are much darker than others.

Valenciennes vi, p. 115, observes that he has compared Spiarus hasta, Bl. Schn. with S. lerda (Forsk.)

C. V. and that they are identical. " Valenciennes confounds under the name of Chr. lerda, Bengal specimens of
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Spams hasta with eleven dorsal spines and /Sjj. benla, Forsk." (Gunther, Catal. i, p. 491). Professor Peters

having shown me a specimen 14| inches long with Bl. Schn.'s name Sparus hasta on it, marked as his type, and

which was sent to Valenciennes, by whom it is also labelled, I certainly think that Valenciennes was correct

and the specimen belongs to the variety calamara.
Hahitut.—Red Sea, and seas of India to the Malay Archipelago and beyond. I have taken specimens of

berda in Sind 30 inches in length. The calamara is known as " black rock cod" in the Madras Presidency, and
is excellent eating : it is common in Malabar until July.

3. Clirysophrys Cuvieri, Plate XXXIV, fig. 3.

Dentex hasta, Cuv. and Val. vi, p. 255 ; Giinther, Catal. i, p. 373 (not Sparus hasta, Bl. Schu.)

B. vi, D. tJ.Vy, P- 15, V. 1/5, A. -g^^, C. 17, L. 1. 48, L. tr. 4-5/13.

Length of head 2/7 to 1/4, of caudal 1/6, height of body from 2/7 to 1/3 in the young of the total length.

Uijes—diameter 1/6 (to 1/4 in the young) of length of head, Ij to 2 diameters from end of snout, and 1| apart.

Dorsal profile scarcely elevated in the adult, that of the abdomen almost horizontal. Preorbital low in the

3'oung with an almost straight inferior edge, in an adult (as 14| inches) the depth of the preoi'bital equals the

diameter of the eye. The maxilla reaches to below the front third of the oi'bit or to under its centre in the

adult. Vertical limb of preopercle very minutely serrated in the immature : opercle with a distinct spine.

Teeth—four to six sharp, pointed and rather conical incisors in front of either jaw, with villiform teelh behind

them : a pointed and compressed row along the outer side of either jaw, the last few of which ai'e small and
with rounded crowns ; internal to these are two rounded rows of small molars in the lower and three in the

upper jaw. In a fine specimen 14| inches in length this distribution of the teeth is still seen, and the size of

the molars is far less than is apparent in any other of the genus taken in India ; they approach very close to

the dentition of Bentex nufar, pi. 34, f. 4, which was mislaid until too late to insert in its proper place. Fins—
alternate dorsal spines strongest on one side, the fourth or fifth being the highest, and nearly equalling the

length of the postorbital portion of the head in the young or 1/3 the height of the body in the adult : pectoral

not quite so long as the head : first anal spine short, the second strong and equal to half the length of the head

or even more in the young, but it greatly decreases in comparative length with age, being only 2f in the length

of the head in the adult : caudal slightly lobed. Scales—seven rows between the eye and angle of the preopercle

:

a few over the base of the soft portion of the dorsal : a band at the base of the anal : the caudal with fine ones

almost to its end : four entire and two half rows between the lateral-line and the base of the spinous dorsal

:

10 rows between the base of the ventral fin and the lateral-line. Lateral-line—very slightly curved. Colours—
silvery-gi'ey, about eight Hnes radiate from the eye and posterior edge of the preorbital : each row of scales has

a darkish band along its centre : dorsal and caudal fins black tipped, a grey band along the centre of the dorsal

fin and a grey spot at the base of each spine and ray : anal spines grey, the membrane and rays black except

the two last rays which are white.

This species difiers from the C. datnia in its teeth and more pointed snout, whilst the head at its widest

part only equals its postorbital length. It is identical with the two specimens of Dentex hasta, C. V. in the Paris

Museum.
Habitat.—Seas of India to at least 14i inches in length : the figui-e is from a specimen captured at

Mangalore measuring 14J inches.

4. Chrysophrys bifasciata, Plate XXXIV, fig. 5.

Chmtodon Mfasciatus, Forsk. p. 64.

Holocentrvs rabaji, Lacep. iv, p. 725.

Sparus mylio, Lacep. iii, pi. 26, f. 2, and iv, p. 131.

7 Lahrus catenula, Lacep. iii, p. 4G7, pi. 26, f. 3.

Clrijiophriis bifasciata, Cuv. and Val. vi, p. 118 ; Riipp. N. W. Fische, p. 112 ; Giinther, Catal. i, p. 488

;

Klunz. Fische d.'Roth. Meer. Verh. z. b. Ges. Wien, 1870, p. 758.
Bah-mear, Bel.

B. vi, D. tJ.Vt> P- 15, V. 1/5, A. t^'^, C. 19, L. 1. 48-50, L. tr. 7/15, Ca;c. pyl. 2.

Length of head 2/7, of caudal 2/11, height of body 2/5 of the total length. iJyes—diameter 2/9 of length

of head, 1| to 2 diameters from end of snout, and Ij apart. Dorsal profile more convex than the abdominal

:

a slight elevation above the anterior angle of the eye. The maxilla reaches to below the middle of the orbit

:

preopercular margin a little roughened above its angle, its height equal to at least the diameter of the eye.

Teeth—six large compressed incisors in the front of the upper and four in the lower jaw : five rows of rounded

molars along the sides of the upper and four in the lower jaw. Fins—dorsal spines strong increasing in length

to the fifth, which is two-fifths of the length of the head, whilst the rays are scarcely higher than the spines :

pectoral a little longer than the head : ventral does not reach the anus : second anal spine much the strongest

and equal in length to the third : caudal forked. Colours—silvery, with dark lines along each row of scales on

the body, and having two black cross bands, the first through the eye, the second over the hind edge of the

opercle : a yellow band before the eyes, snout black, dorsal, caudal and pectoral yellow, dorsal spine black, and
a narrow black edge along soft dorsal : ventral and anal black except the last anal ray which is yellow.

Habitat.—Red Sea, East coast of Africa and seas of India, attaining at least 15 inches in length. The
specimen figured is from Sind and 14 inches long.



• 142 ACANTHOPTERYGII.

5. Chrysophrys sarba, Plate XXXIV, fig. C.

Spams sarha, Forsk. p. 31 ; Gmel. Linn. p. 127o ; Bl. Sclin. p. 280 ; Lacep. iv, pp. 97, 103.

Sparus hitfonites, Lacep. iv, pp. 141, 143, pi. 2G, fig. 3.

Sparus psittacus, Lacep. iv, p. 141.

Sparus chitchillee, Russell, i, p. 73, pi. xei.

Cimjsoplmjs snrla, Cuv. and Val. vi, p. 102 ; Riipp. N. W. Fische, p. 110, pi. 28, f. 1 ; Giintlier, Catal. i,

p. 488; Kuer, Novara Fische, p. 88; Klunz. Fische d. Roth. Meer. 1870, p. 769.

Clirysoplirijs clinjsari/ijrn, Cuv. and Val. vi, p. 107.

Tin-til, Belooch. : Chitchilli'e, Tel. : VeUa-maUawa, Tam. : Snffada-mucldawa, Hind.

B. vi, D. -ri-Vr, P- 15, V. 1/5, A. -V, C. 17, L. 1. 65-60, L. tr. 6-7/14.

Length of head 1/4 to 4j, of caudal 2/11 to 1/5, height of body 2/5 to 4/11 of the total length. Etjes—
diameter 1/3 to 3j in the length of head, 1^ diameters from end of snout, and Ij apart. Dorsal profile slightly

m.ore convex than that of the abdomen. The masilla reaches to below the front edge of the eye. Pi'eorbital

rather above one diameter of the eye in height. Vertical limb of prcopercle cntu-e, its angle and lower edge

orenulated : opercle with a badly marked spine. Teeth—from four to six broad and compressed incisors in the

front of the upper jaw and six to eight in the lower, the remainder of the teeth with rounded crowns the

largest being in the inner row, about three rows in the lower and foui- in the upper jaw. Fins—dorsal spines

of moderate strength alternately broader on one side, the fourth being the highest and equal to a little more
than half the length of the head. Pectoral longer than the head : ventral not quite reaching the anal and its

spine rather longer than the highest in the dorsal fin : second anal spine sti'ongest, of equal length or a little

shorter than the third and equal to the length of the sixth of the dorsal or 1/2 the length of the head : caudal

emai'ginate or slightly lobed. Scales—five rows between the eye and the angle of the prcopercle : some small

ones over the caudal fin, about 6 j rows between its almost straight lateral-line and the base of the dorsal fin.

CoZoMrs— silvery, with golden bands along each row of scales, parallel to the back above the lateral-line and
horizontal below it : no dark blotch on the shoulder above the opercle : fins j-ellowish with a tinge of grey

along the upper portion of the dorsal and the end of the caudal : a dark band along the middle of the former

tin. Eyes golden.

Ilahito.t.—From the Red Sea through those of India, attaining at least 16 inches in length. They
aljound iu Madras about April, when the young ascend the rivers and backwaters. As food it is inferior to the

herda.

6. Chrysophrys hafFara, Plate XXXV, fig. 1.

Spams Jiaffara, Forsk. p. 33; Gmel. Linn. p. 1276; Bl. Schn. p. 279.

Chrysophrys haffara, Cuv. and Val. vi, p. 108 ; Riipp. N. W. Fische, p. Ill, t. 29, f. 1 ; Giinther, Catal. i,

p. 488; Klunz. Fische d. Roth. Meer. Verb. z. b. Ges. Wien, 1870, p. 760.

.'' Chrysophrys aries, Temm. and Schleg. Fauna Japon. Poiss. p. 68, pi. 31 ; Bleeker, Verb. Bat. Gen. xxvi,

p. 87 ; Giinther, Catal. i, p. 489.

B. vi, D. ii, P. 15, V. 1/5, A. tV, C. 17, L. 1. 60, L. tr. 6-7/14, Cssc. pyl. 3.

Length of head 4j to 4^, of caudal 4i to 1/5, height of body 2f in the total length. Eyes—diameter 3|-

to 4J in the length of the head, I3 to 2 diameters from end of snout, and 1 apart. Dorsal profile more convex

than that of the abdomen, a prominence over the forepart of the orbit causing the snout to appear somewhat
vertical : posterior nostril very elongated. The maxilla reaches to below the first edge of the orbit. Preorbital

deep, being 1 diameter of the orbit in height. Prcopercle entire : opercle with a spine. Teeth—six conical and

compressed ones iu front of either jaw, sometimes only four in the lower, the remainder of the teeth with

rounded crowns the largest being in the inner row, three rows in lower four in upper jaw. Fins—dorsal spines

i-ather weak, their breadth on both sides being nearly equal, the fourth the highest and equal to two-fifths of the

length of the head. Pectoral longer than the head : ventral reaches the anus, its spine a little longer than the

fourth of the dorsal : anal spines comparatively weak, the second a little the strongest and slightly the longest,

equal to 2j to 2f iu the length of the head : caudal lobed. Scales—five rows between the eye and the angle of

the prcopercle, about 5| rows between its slightly curved lateral-line and the base of the dorsal fin, a very long

one at base of ventral fin. Colours—^silvery, with golden bands along each row of scales as in G. sarha : usually

no black mark on the shoulder, tins grey, ventral and anal almost black.

This species is evidently closely allied to the C. sarba, and I have only obtained it in Sind ; it is however

at once recognised by its comparatively short and weak anal spines.

Habitat.—Red Sea and Sind to (?) China: the lai-gest specimen I obtained in Sind measured 12 inches

in length.

Fourth group—Pimelepterina.

Cutting teeth in front of the jaws and teeth on the palate.

Genus, 7—PiMELEPTERUS (Lacep.) Cm.
Kyphosus, (Lacep.) Cuv.

Branchiosterjals seven: pseudobraiichi(e. I'reopercle as a ride serrated. Villiform teeth in the jaivs, ivith an

outer roio of Cidtirifj ones : fine teeth on the vomer, palatines, aiid tonyue. A simjle dorsal with eleven spines, anal
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mlh three. Scales of moderate stze,fine ones over the soft Tportions of the vertical fins. Air-vessel divided iwsteriorUj

into two long processes, sometimes notched anteriorly. Pijloric appendacjes feiv or very numerous.

Geographical distribution.—Ued Sea, those of Africa, India, Malay Archipelago and beyond.

SYNOPSIS OF SPECIES.

1. Pimelepterus fiiscus, D. J-§:H, A. -fy, L. r. ff . Fifth to seventh dorsal spines one-third to one-half

higher than the rays. Red Sea, seas of India to the Malay Archipelago.

2. Pimelepterus cinerascens, D. li, A. Jj-, L. r. |^:ia. Fourth and fifth dorsal spines nearly as high as

the rays. Red Sea, East coast of Africa, seas of India to the Malay Archipelago.

1. Pimelepterus fuscus.

Xyster fuscus, (Comm.) Lacep. pp. 48-i, 485.

Pimelepterus fuscus, Cuv. and Val. vii, p. 264 ; Riipp. N. W. Fische, p. 34, t. 10, f. 3 ; Giinther, Catal. i,

p. 408 ; Khmz. Verh. z. b. Ges. Wien, 1870, p. 79(3.

.' Pimeleptertis Waiijieiisis, Quoy and Gaini. Voy. Frey. Zool. p. 386, pi. 62, f. 4 ; Gimther, Catal. i,

p. 498.

? Pimelepterus marciac, Cuv. and Val. vii, p. 267 ; Riipp. 1. e. p. 3.5 ;
Sleeker, Waigiou, p. 3.

Pimelopterus fuscus, Klunz. Verh. z. b. Ges. Wien, 1870, p. 796.

B. vii, D. Tj-rj-TT. P- 18, V. 1/5, A. -^, C. 17, L. 1. 60, L. r. ff ,
L. tr. 10/23, Cibc. pyl. numerous.

Length of head 1/5, of caudal 1/5, height of body 1/3 of the total length, ^^yes—diameter 1/4 of length

of head, rather above 1 diameter from the end of snout, and Ih apart. Body oblong, compressed, and with a

swelling opposite the front of the orbit. The niaxilla reaches to nearly below the front edge of the orbit.

Preopercle with its angle serrated. Sub- and inter-opercles entii-e : preorbital very finely serrated. Teeth—in a

.single compressed row, their horizontal portions being rather longer than their vertical : minute teeth on the

vomer and palate. Fiiis—dorsal spines of moderate strength, increasing in length to the fifth, sixth, and

seventh, which are 1/3 to one-half higher than the longest ray : pectoral slightly longer than the ventral, which

equals the length of the head behind the middle of the eye : anal spines of moderate strength, the third much

the longest and equal to half the length of the first ray : caudal emarginate. Scales—OYev vertical fins, 21 rows

between the ventral fin and the lateral-line, and 11 or 12 between it and the base of the sixth dorsal spine.

Colours—grey, darkest along the back and at the edges of the scales. A silvery band under the eyes.

The djfi"erence between the cinerascens and fuscus is chiefly to be found in the larger number of scales, the

greater comparative height of the soft dorsal and anal fins in the latter to what exists in the former, and the

size of the pectoral and ventral fins, as well as that of the eye. This may however be only a sexual difference,

and the various species merely varieties. Kliinzinger places P. marciac=Waigiensis, C.V. as synonyms to

P. tahmd^cinerascens, Forsk.

Halitat.—Riid Sea, throughout those of India to the Malay Archipelago and beyond ;
attaining upwards

of 2 feet in length. "

2. Pimelepterus cinerascens, Plate XXXV, fig. 3.

Scicena cinerascens, Forsk. No. 66, p. 53.

Pimelepterus altipinnis, Cuv. and Val. vii, p. 270 ; Blceker, Banka, ii, p. 727.

Pimelepterus tahmel,* Riipp. N. W. Fische, p. 35, t. 10, fig. 4; Giinther, Catal. i, p. 499; Bleeker,

Solor, p. 5.

.'' Pimelepterus Bussumieri, Cuv. and Val. vii, p. 274.

Pimeloptm-us tahmel, Klunz. Verh. z. b. Ges. Wien, 1870, p. 795.

Thendala, Tarn.

B. vii, D. W, P. 18, V. 1/5, A. ^\, C. 17, L. 1. 60, L. r. f|:|-C-, L. tr. 10/21, Case. pyl. numerous, short.

Length of head 2/9, of caudal 2/11, height of body nearly or quite 1/3 of the total length. %es—diameter

2/7 of length of head, 1 diameter from end of snout, and IJ apart. Body oblong, compressed, with a slight

swelling opposite the front of tlie orbit. The maxilla reaches to below the front edge of the orbit. Preopercle

with its angle serrated, sub- and inter-opercles entire : preorbital finely serrated. Teeth—m a single compressed

row, their horizontal portions being about one-third longer than their vertical, minute ones on vomer and palate.

Pins—AoTS&\ spines of moderate strength, increasing in length to the fourth and fifth which are nearly as high as

the middle rays, which are the highest in the fin, the whole being enveloped in scales : pectoral of the same length

as the ventral and equal to the head excluding the snout : anal spines of moderate strength, the thu-d slightly

the ventral fin and lateral-line, and 9 between the latter and the base of the sixth dorsal spine. Colours^

silvery-o'rey, with a dark band between each row of scales : a silvery band under the eye : fins nearly black.

Uahita.t.-'&Qd Sea, East coast of Africa, seas of India to the Malay Archipelago.

" Tahmel is tlie Arabic name of this fish acconling to Forskil, whilst cinerascens is the specific term lie applied to the species.
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Family, VI—CIEEHITID^, Grmj.

Peiroiilei, pt., et Sciccnoiilei, pt., Cuv. : Themponiilv, pt., et Pohjnemidie, pt. Richardson.

Branchiostegals three, five or six : pseudobranchis. Body oblong and compressed. Mouth in front of

snout having a lateral cleft. Eyes of moderate size : cheeks not cuirassed. Teeth in the jaws villiform or

pointed, sometimes canines as well : vomerine and palatine teeth present or absent. A single dorsal fin com-
posed of spines and rays of nearly equal extent: anal with three spines. Lower pectoral rays simple, and
generally thickened : ventrals thoracic, at some distance from the insertion of the pectorals, and having one
spine and five rays. Scales cycloid : lateral-line continuous. Air-vessel absent, or with many appendages.
Pyloric appendages few.

Georjraplucal distribution.—Tropical seas, likewise in the temperate parts of the South Pacific.

SYNOPSIS OF GENERA.

1. Girrhites. Branchiostegals sis. Opercle unarmed. No teeth on the palatines. Seas of India to the

Malay Archipelago and beyond.

2. CirrJiitichthys. Branchiostegals six. Opercle with spines. Teeth on the palatines. Seas of India to

the Malay Archipelago and beyond.

Genus, 1—CiREHiTES, (Comm.) Cuv.

Amhlycirrhitus, GUI ; Paracirrhites, Bleeker.*

Branchiosterjals six. Preoperde denticulated : opercle unarmed. Villiform teeth in loth jaws : canines

rjenerally present : teeth on the vomer, none on the palatines. A single dorsal fin with ten S2nnes : the lower five to

seven pectoral rays are unhranched. Scales of moderate size. Air-vessel absent. Pyloric appendages few.

SYNOPSIS OF SPECIES.t

1. Cirrhites Forsteri, D. \~, P. 7-|-VII, A. f , L. 1. 50. Head and chest with black spots : a broad brown
or black band from the head to the upj)er half of the tail, and a yellow one below it. East coast of Africa, seas

of India.

2. Cirrhites faseiatus, D. \^, P. 9 -}- V, A. f. Greyish, vertically banded with darker : white spots on
head and nape. PondicheiTy.

1. Cirrhites Forsteri, Plate XXXV, fig. 4.

Perca twniafa, Forster, Descrip. Anun. p. 224.

Grainmistes Forsteri, Bl. Schn. p. 191.

Sparus pantherinus, Lacep. iv, p. IGO, t. vi, fig. 1.

Cirrhites pantherinus, Cuv. and Val. iii, p. 70 ; Less. Vov. Coq. Poiss. p. 22-5, pi. 22, fig. 1 ; Bleeker,

Banda, p. 232.

Oerranus Tanhervillce, Bennett, Ceylon, p. 27, p. 27.

Cirrhites Forsteri, Giinther, Catal. ii, p. 71, and GaiTctt's Fische d. Sudsee, t. sliv. A; Gill, Proc. Am.
Ac. Nat. Sci. PhU. 1862, p. 112; Klunz. Verh. z. b. Ges. Wien, 1870, p. 797.

Ambhjcirrhites Forsteri, Bleeker, Ned. T. Dierk. iii, p. 175.

Paracirrhites Forsteri, Bleeker, Cin-h. 1874, p. 6.

B. vi, D. ifl, P. 7+VII, V. 1/5, A. A, C. 16, L. 1. 50, L. tr. 5/13, Csec. pyl. 4, Vert. 10/lG.

Length of head 3^ to 1/4, of caudal 1/7, height of body 3j to 3| in the total length. Eyes—diameter

* Genus Oxydrrhites, Bleeker, has the premaxillary produced a considerable distance in front of the mouth. Genus Paracir-

rhites has the scales on the cheeks large and regularly imbricated, and those on the body smaller ; whereas in Cirrhites the scales on the

body are large, and those on the cheeks small.

t I have not included C. imnctatus, C. and V. iii, p. 70, which Dr. Giinther (in Catal. ii, p. 72) states comes from the " Indian

Ocean ?" as in the ' Histoire Naturelle des I'oissnns,' its locality is not given. In the British Museum Catalogue the existence of one
specimen is thus recorded, " a, Adult : stuffed. Sine patria." On the stand this is now marked " W. Indies." The .specimen is as

follows.

D. |fi, P. 7+VII, V. 1/5, A. I, C. 16, L. r. 42, L. tr. 5/10.

Length of head SJ, of caudal 2/11, height of body SJ- of the total length. Eyes—diameter 2/9 of length of head, i; diameters
from end of snout, and 2/3 of a diameter ap.nrt. Vertical limb of preopercle finely serrated. Interorbital space deeply convex. A short
tentacle at tlie anterior nostril. Fins—fifth dorsal sijine the longest, equalling the length of the rays, or SJ the height of the body :

second anal spine much the longest, equalling the highest in the dorsal fin.
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'>/9 to 2/11 of lengtli of head, l^r diameters from end of snout, and 1 apart. The maxilla reaches to below the

middle of the orbit. Vertical llmh of preopercle finely serrated, angle oblique, its lower Umb also the sub- and

iuter-opercles and the preorbital entire : a blunt opercular point. Anterior nostril rather valvular and h-mged.

T,iethstvo-ag canines on either side of symphysis of the upper jaw, two large and some small lateral conical

canine-like ones in the mandible : the vi'lliform teeth on the vomer in a triangular patch, with its base behind.

Fins—dovsul spines rather strong, increasing in length to the third and fourth which equal 2.^ m the height ot

the body, they slightly decrease in length to the last but one, the twelfth being rather longer than the eleventh

;

interspinous membrane with a fine prolongation from behind each spine, the highest rays of the dorsal fin as

lono- as those of the anal : lower free rays of pectoral fin longer than the branched ones and equal to two-thirds

of the length of the head : ventral reaches the vent : second anal spine the strongest, and as long as the third

which is nearly one-third the height of the body : caudal cut square or slightly emargmate. Sca/es—cycloid,

some between the rays of the vertical fins : the sub- and inter-opercles, and outer edge of the preopercle arc

covered ^vith fine scales, as is also the preorbital and suborljital ring of bones, whilst on the cheeks and opercles

there are many small ones amongst the rows of large ones, which about equal m size those on the body^

Colovrs—reMish, head, chest and base of pectoral fin with black spots : a broad dark band along the middle ot

the body to the upper half of the caudal fin, becoming brovra with black blotches m its last thircl.
J^ J^f^

yellow band from above the pectoral to the lower half of the caudal fin. Upper edge of the last halt ot the

spinous dorsal black, continued as a black band along the base of the soft dorsal :
front edge of anal and outer

ed"-e of soft caudal with narrow black margins.
•, m,°

Habitat.—Bed Sea, East coast of Africa, seas of India to the Malay Ai-chipelago and beyond ihe

specimen figured is 51 inches long, and was captured at the Andaman islands. Bennett observes, theitfc

kossaJi of the Cingalese inhabits rocky situations, seldom exceeds eighteen inches m length, and is a farm-lleshed

and wholesome fish."

2. Cirrhites fasciatus.

Cuv. and Val. iii, p. 76, pi. 47; Giinther, Catal. ii, p. 73 (not Bennett).

B. vi, D. It, P. 9-fV, V. 1/5, A. I, C. 15.

Lenoih of head 3/11, of caudal 1/7, height of body 2/5 of the total length. Eye.s—diameter 2/7 of length

of head, 1 diameter from end of snout. The maxilla reaches to below the first third of the orbit.
_

Teeth—no

canines. Fins—dorsal interspinous membrane very deeply emarginate, fourth dorsal spine the highest and

equal to about 1/3 the height of the body, fi-om it they decrease to the last but one, which is not so high as the

last : soft portion of the fin as higli as the spinous : second anal spine the longest, equalling rather more than

the highest of the dorsal fin. Colours—grejish, becoming white below, it is vertically banded with darker

:

some white spots on the snout and nape.

Habitat.—Pondicherry.

Genus, 2

—

Cierhitichthts, Bleeker.

Cirrhitopsis, Gill.

Bra/nchiostegals six. Preopercle denticulated : opercle spinate. VilUform teeth and canines in the jaws

:

teeth also in the vomer and palatines. A sinrjle dorsal fin with ten spines : anal with three : five to seven of the loiver

pectoral rays unbranched. Scales of moderate size. Air-vessel absent. Pyloric appendages few.

SYNOPSIS OF SPECIES.

1. Cirrhitichthys aureus, D. ^"r^, P. 7+VI-VII, A. ^V, L- I- 43, L. tr. 4/12. Fh-st dorsal ra,y prolonged

Rosy, with badly defined blotches : some red spots on the caudal. Seas of India to the Malay Archipelago and

^''^°''

2. Cirri iticldhys marmoratiis, D. if, P. 7-i-VII, A. |, L. 1. 40, L. tr. 4/10. No elongated dorsal ray.

Body and vertical fins with brown spots. Red Sea to the Malay Archipelago and beyond.

1. Cirrhitichthys aureus, Plate XXXV, fig. 5.

Cirrhites aureus, Temm. and Schleg. Faun. Japon. Poiss. p. 15, t. vii, f. 2.

Cirrhitichthys aureus, Giinther, Catal. ii, p. 75.

Cirrhitichthys Bleeheri, Day, Sea Fishery Report, No. 207, p. cxci.

Shun-gun, Tarn.

B. vi, D. T-JJb, P- 7+VI-VII, V. 1/5, A. ^'^, C. 15, L. 1. 43, L. tr. 4/12.

Lenoth of head 1/4, of caudal 2/11, height of body 3/10 of the total length. Eyes—diameter 2/7 of length

of head Ii diameters from end of snout, and 2/3 of a diameter apart. Interorbital space concave. Ihe maxilla

reaches to below the first thii-d of the orbit. Preopercle denticulated along its vertical border, as is also the

shoulder scale : sub- and inter-opercles entire : preorbital nearly as deep as long, entire. A weak opercular

spine Tee«/i—villiform, with an outer rather enlarged row m the upper jaw, and two or more rather curved

and conical lateral ones in the mandible : viUiform bands on the vomer and palate. Fnis-dorsal spmes i-ather

stroncr increasino- in length to the fifth and sixth, which equal two-fifths of the height of the body : first ray

elongated, otherwise the soft portion only as high as the spinous : pectoral a little longer than the head, the two
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upper free rays the longest and reaching to above the anal spines, the free rays may be six or seven in number :

ventral not reaching the vent : second anal spine strongest and much the longest, 1/4 higher than the longest in

the dorsal fin : caudal slightly emarginate. Scales—large on the opercles, cheeks with a few small ones inter-

spersed : none on the jjreorbital or suborbital ring. Colours—rosy, with lightish longitudinal lines and a large
ill-defined blotch below the soft dorsal extending half way down the side, in some specimens two more descend
from the spinous dorsal : a small dark blotch behind the upper edge of the preopercle. Dorsal and caudal fins

more or less banded, soft dorsal darker than the spinous portion, and having a light outer edge : caudal with
red spots.

Habitat.—Seas of India to the Malay Archipelago and Japan. It is rather common at Madras, attaining
to about 4 inches in length.

This is the species once obtained by Jerdon (M. J. L. and Sc. 1851, p. 132) at Madras, and which he
termed Clrrhites fasciatus, C.V.

2. Cirrhitichthys marmoratus.

Labrus marmoratus, Lacep. iii, p. 492, pi. v, fie

Girrhites niacidatiis, Lacep. v, p. 3 ; Cuv. and Val.

Cirrhites mandosus, Bennett, Zool. Journ. 1829, p.

CirrJiitichthijs maculatus, Giinther, Catal. ii, p. 74.

B. vi, D. J^, p. 7+VII, V. 1/5, A. I, C. 15, L. 1. 40, L. tr. 4/10, Vert. lO/lG.

Length of head 2/7, of caudal 1/6, height of body 2/7 of the total length. £//es—diameter 1/4 of length
of head, li diameters from end of snout, and 3/4 of a diameter apart. The maxilla reaches to below the middle
of the orbit. Vertical limb of preopercle serrated : sub- and inter-opercles entire. A broad fringed valve to
the posterior nostril. Teeth—villiform in the jaws, vomer, and anterior portion of the palatines. Fins—dorsal
spines increase in length to the fifth and sixth, Avhich equal two-fifths the height of the body and are as long as
the rays, the last spine is a little higher than the one preceding it, no prolonged dorsal ray : pectoral reaches
as far as the ventral and equals the length of the head excluding the snout : the ventral extends to the anus :

second anal spine strongest, longest, and equalling the highest in the dorsal fin. Colours—body and vertical

fins with brown spots, and a row of dark spots along the base of the dorsal.

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond.

Ill, p.

38.

G9.

NATIVE OFFICI.^L OF CUDDALORB AND FISllEKMEN (1868).
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Family, YII—SCORP^NIDiE, Sivainso??..

Sclerogenidm, pt. Owen.

Branchiostegals five to seven -. pseudobranehiae. Body oblong', compressed or subcylindrical. Eyes

lateral. Cleft of mouth lateral. Some of the bones of the bead armed : suborbital ring articulated with the

preopercle. Teeth in villiform bands. A single dorsal fin in two distinct portions : the anal usually similar

to the soft dorsal : ventrals thoracic. Body scaled or scaleless. Air-vessel generally present. Pyloric

appendages when present, few or in moderate numbers.

Geographical distrihution.—Some of these fishes are usually found in most seas.

SYNOPSIS OF GENERA.

1. Sehastes. Interorbital space conves, scaled. No occipital groove but usually a few spines on top of

head : no skinny appendages. Teeth in jaws, vomer and jMlatines. A single dorsal iin : no free rays at base

of pectoral : articulated fin-rays as a rule branched. Scales present.

2. SebastkUhjs. Differs from Sehastes in having no teeth on the palatines.

3. Scorpmna. Interorbital space concave, generally scaleless, with a groove on occiput laterally bounded

by spines. Teeth on jaws, vomer and palatines. A single dorsal fin deeply notched (D. 11
] g.Vo) : »o free rays

at base of pectoral : articulated fin-rays as a rule branched. Scales present. Fleshy appendages of varying

size on head and body.

4. Scorjxenojisis. Differs from Scorpmna in having no teeth on the palatines.

5. Pterois. Interorbital space more or less concave : bones of the head armed : no occipital groove.

Villiform teeth in jaws and vomer, none on the palatines. A single, deeply-notched dorsal fin (D. 11-12
| to-ts) =

no free rays at base of pectoral : articulated fin-rays as a rule branched. Scales present. Fleshy appendages

on head.
-n i i

6. Apiistus. Sharp preorbital and preopercular spines: bones of the head armed. Barbels present.

Teeth in jaws, vomer and palate. A single dorsal fin (D. ^f-i''): three anal spines: a free ray at base of

pectoral which is elongated : articulated fin-iuys as a rule branched. Scales present.

7. CentroiJOfjon. Sharp preorbital and preopercular spines : bones of the head armed. Teeth in jaws,

vomer and palate. A single dorsal fin (D. i^:J-=)
: three anal spines : no free ray at base of pectoral

:
articulated

fin-rays as a rule branched. Scales present.
. .

8. Gi/'immpistiis. Sharp preorbital and preopercular spines : bones of the head armed. Teeth in jaws,

vomer and palate. Two dorsal fins, the first with three spines : anal with three spines : no free ray at the base

of pectoral : articulated fin-rays as a rule branched. Scales rudimentary or absent.

9. Amhhiapistus. Head and body strongly compressed: no groove across occiput. Sharp preorbital

and preopercular spines : bones of the head armed. Teeth in jaws, vomer and palate. A single dorsal fin

(D. V-tV)= t'^^'^^ ^^^1 spines: no free rays at base of pectoral: articulated fin-rays branched. Scales

rudimentary or absent.

10. Micropus. Preorbital and preopercle with spines, also the sub- and inter-opercles : other bones ot

the head armed. No groove across occiput. Villiform teeth in the jaws only. A single or two dorsal fins

with less spines than rays : two weak anal spines : no free rays at base of pectoral : ventral almost rudunentary.

Articulated fin-rays branched. Scaleless.

11. Minous. Head large, a gi-oove across occiput. Sharp preorbital and preopercular spines: bones of

the head armed. Teeth in jaws and vomer, none on the palatines. A single dorsal fin (D. f^l^) : anal spines,

if present, badly developed : pectoral with a ft-ee ray at its base. Articulated fin-rays unbranched. Scaleless.

12. Gocotropus. Head and body strongly compressed: no groove on occiput. Blunt preorbital and

preopercular sprues : bones of head armed. Teeth in jaws and vomer, none on palatines. A single dorsal fin

(D. y.^Jg')
: two weak anal spines: pectoral without free rays at its base. Articulated fin-rays unbranched.

S c3,1g1gss

.

13. Pelor. Head irregularly shaped, it and body with many skinny appendages : a groove across occiput.

Bones of the head armed. "Villiform teeth on jaws, vomer, and palatines. Articulated fin-rays generally

branched. Scaleless.

1-1. Choridactylus. Head and body compressed : a groove on occiput. Sharp preorbital and preopercular

spines : bones of the head armed. Teeth in the jaws, none on vomer or palate. A single dorsal fin (D. V ) ;

two anal spines : three free rays at base of pectoral. Articulated fin-rays branched. Scaleless.

15. SynaMcidium. Head monstrous and irregularly shaped. liones of the head with blunt spmes.

Teeth in jaws and vomer but not on the palate. A single dorsal fin (D. i.\) : three anal spines
:
no fi-ee

rays at base of pectoral. Articulated fin-rays branched. Scaleless.

16. Synanceia. Head monstrous, irregularly shaped. Bones of the head spineless. Teeth in jaws,

none on vomer or palate. A single dorsal fin (D. »f:|-'=) : three anal spines: no free rays at base of

pectoral. Articulated fin-rays branched. Scaleless.
u 2
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17. Pseudosynanceia.. Eyes directed up-vrards. Villiform teeth in jaws and vomer. Dorsal spines

stronc (D. M) : three anal spines : no fi'ee ray at base of pectoral. Articulated fin-rays unLranclied. Scaleless.

18. Pohjcaidis. Body anteriorly sub-cylindrical, posteriorly compressed. Eyes directed somewhat

upwards. Preopercle armed. Teeth Tilliform in the jaws, none on vomer or palate. A single dorsal fiu

(13. AAA)
: no anal spines (A. 11-15) : no free rays at base of the pectoral fin. Articulated fin-rays unbranched.

Scaleless.

M. Sauvage in his paper on Triglidm, Cuv. and Val. (Sep. 1873) divides them as follows ; 1, ScoEPa;3iiDJ:

;

2 PLATTCEPH.UilDiE ; 3, TpjoliDjE ; and subdivides the first family thus :

[ a. Body covered with ordinary scales as Sehastes, Scorpcena, Pterots, and group of Apistus

J)

—
"SCORP^XI.

bCOEPJ;xiDj;.
j^ Body scaleless or with spinate scales, as Sijnancidium, Sijnanccia, Minous, Pelor, and

(^ group of CoUes, &c.

—

Cottini.

Dr. Giinther, " Fishes of Zanzibar," (p. xiv, ei-rata) observes, " hefore Stn.\?;ceia insert Family CoTTlDiE,"

&c. I must refer to M. Sauvage's paper for my reasons for placing all the foregoing Genera in the present

Family.
Genus, 1

—

Sebastes, C^w. and Val.

Pranchiostegah seven: pseudohrancliiw.. Head and hody somewhat compressed. No groove on the occiput,

usually a feiv small spnnes ;
preopercle armed. Villiform teeth on the jaivs, vomer and palatines. Fins not elongated :

a single dorsal, having the spinoiis portion more or less separated from the soft hy a notch, spnnes twelve to fourteen

:

anal not elongated, with three sinnes : no free rays to the pectoral fin. AHiculated fin-rays branched. Scales present

and of moderate or small size, extending as far forwards as the orbit or even beyond : no skinny appendages. Air-

vessel, as a rule, present. Pyloric appendages few or in moderate numbers.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Sebastes Stoliczlim, D. \^, A. |, L. 1. 35. No spines on top of head. Reddish, marbled with brown :

fins spotted or blotched. Nicobars.

1. Sebastes Stoliczkffi, Plate XXXVI, fig. 1.

B. vii, D. ii, P. 14, V. 1/5, A. I, C. 16, L. 1. 35, L. r. ff, L. tr. 5/14.

Length of head 3/10, of caudal 2/13, height of body 3/11 of the total length. JB^/es—diameter 3| in

length of head, 3/4 of a diameter from end of snout, and also apart. Height of head equals its length without

the snout. Interorbital space convex. The masilla reaches to below the last third of the orbit. Vertical limb

of preopercle serrated, and having three strong anteriorly-directed spines along its horizontal border : sub- and

inter-opercles entire. No spines on the head : no groove below the eyes : a moderately strong opercular spine.

A nasal tentacle nearly half the diameter of the orbit in length. Teeth—villiform in jaws, vomer, and palate.

p'ins—dorsal spines strong, increasing in length to the fourth which is more than half (If) the height of the

body, they gradually decrease to the last which ecpals three-fourths of the diameter of the orbit in length, the

rays are almost of the same height as the spines. Pectoral as long as the head behind the front third of the eye

and longer than the ventral w hich just reaches the vent : second anal spine much the strongest and longest,

equalling the length of the pectoral 'fin : caudal rounded. Scales—finely ctenoid, those on the head and to below

the third dorsal spine much smaller than those on the body : upper surface of head scaled as far as the snout,

also along the suborbital ring of bones and on the cheeks and opercles : 4| rows between lateral-line and base

of sixth dorsal spine : 10 between the ventral and the lateral-line. Colours—reddish, marbled with brown :

some dark bands radiate from the eye : all the fins spotted, blotched and banded with browm or black.

Habitat.—Nicobars, from whence the specimen figui-ed (life-size) was brought by the late Dr. Stoliczka.

Genus, 2

—

Sebasiichthts, Gill.

Sebastodes, Ayres.

" Differs from Sebastes in having no palatine teeth.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Scbastichthys strongia, D. 11-12
|

i, A. |, L. 1. 45. Seas of India to the Malay Archipelago.

1. Sebastichthys strongia.

Scorpmna strongim, Cuv. and Val. iv, ji. 323 ;
Quoy and Gaim. Voy. Astrol. Poissons, p. C88, pi. xi, f. 2

;

Less. Voy. Duperr. Zool. Poiss. p. 213; Klunz. Verb. z. b. Ges. Wien, 1870, p. a03.

Scorpcena cyanostigma, Bleeker, Burn, p. 400.

Sebastes strongensis, Giinther, Catal. ii, p. 105.

B. vi, D. 11-12
I

1, P. 19, V. 1/5, A. |, C. 15, L. 1. 45, L. tr. 5/1 G.

Length of head 1/3, of pectoral 1/4, of caudal 2/11, height of body nearly 1/3 of the total length. Eyes-
diameter a little more than 1/3 of length of head, 3/4 of a diameter from end of snout, 1/2 a diameter apart.

Supraorbital ridge spined : two spinate lines given off posteriorly from the orbit, one towards the occiput, the

other towards the lateral-line. A sharp spine on nostril : anterior edge of preorbital with obtuse spines. Ridge
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below the orbit to tbe angle of tbe preopercle also spiny, and two more strong spines on tbe lower margin of

the preopercle. Three strong spines on preorbital and a very strong one at shoulder.
_

Two tentacles above the

orbit and several more about the head. The maxilla reaches to under the posterior third of the orbit. Teeth—

viUiform in both jaws, and also on the vomer. Fins—the lower eight rays of the pectoral with free extremities.

Dorsal spines strong, increasing in length to the ninth. Second dorsal rather lower than the first. Second anal

spine longest and strongest : caudal rounded, iS'caZes—cover the body, the occiput, cheeks and opercles, also

the bases of the soft ravs of the fins. Lateral-line—in single tubes, with here and there tentacles. Colours—

brownish, banded with darker, the first passing downwards through the eye : a large brown spot on opercle :
fins

irregularly banded in dotted lines.

Habitat.—Ceylon, Andamans, Malay Archipelago.

Genus, 3

—

Scorpj;na, Artecli.

Scorpceminis, Heck. ; Neosehastes, Guichenot ; Pseudomonopterus, Bleeker.

BrancJiioster/als seven : pseudobraticJdce. Head large, with a scaleless groove on the occijmt, armed with spines

and usually with slcinny flaps. ViUiform teeth on the jaivs, vomer, and palatines. A single dorsal fin deeply notched,

dividing the two poHions, having twelve spines, and three in the anal, which latter fin is not elongated : pectoral large,

without free rays. Air-vessel absent. Pyloric appendages feiv.

Geographical distribution.—Tropical seas, also in the Mediterranean and Atlantic coasts of America.

SYNOPSIS OF SPECIES.

1. Scorpana haplodactylus, D. 11
| -J-,

A. |, L. r. 43, L. tr. 0,22. An orbital tentacle. Brownish-black,

banded and marbled. Andamans and Malay Archipelago.

2. Scorpana armata, D. 11
| I, A. |, L. 1. 35, L. tr. 9/19. No orbital tentacle. Roseate brown, with

darker blotches. East Indies.

1. Scorpsena haplodactylus, Plate XXXVI, fig. 2.

Scorpcena aplodactylus, Bleeker, Ceram. ii, j). 698.

Scorpcena haplodactylus, Giinther, Catal. ii, p. 117; Kner, Novara Fische, p. IIG.

B. vii, D. 11
I i, P. 5+XII, V. 1/5, A. I, C. 15, L. 1. 26, L. r. Jl, L. tr. 6/22.

Length of head 1/3, of pectoral 1/4, of caudal 1/7, height of body 3/10 of the total length. Eyes—
diameter 1/4 of length of head, I3 diameters from the end of snout, and 1/2 a diameter apart. Width of

head equals three-fourths of its length. The maxilla reaches to below the centre of the orbit. Interorbital

space deeply concave, no groove below the eyes. Two spines on the posterior-superior edge of the orbit, the

hind one of which is furnished with a tentacle. Three strong spines on the occipital andthe same number on the

temporal ridge, and one intermediate small spine. A strong turbinal spine : a suborbital spiuate ridge : three

strong spines on the vertical limb of the preopercle and two blunt ones along its horizontal border : two strong

opercular spines. Several fleshy tentacles about the head. A strong spine above the base of the pectoral fin on the

shoulder girdle. Teei/t—villiform in the jaws, in a narrow V-shaped band on the vomer, and a few on the anterior

end of the palatines. Fins—dorsal spines increase in length to the fourth, which equals half the height of the body,

from it they decrease in length to the eleventh, between which and the next exists a deep notch, the twelfth spine

twice as high as the eleventh : soft dorsal slightly higher than the spinous. Pectoral equals the length of the

head behind the middle of the eyes, its twelve lower rays unbranched : second anal spine the strongest and

longest, equalling half the height of the body : caudal rounded. Scales—on the cheeks, upper and hind edge of

the opercles, and a few fleshy tentacles along the lateral-line. (7oZo?t/-s—brownish-black, banded and marbled

with darker : anal having abroad band along its basal half: one vertical band at the base of the caudal, another

along its centre, and a dark margin edged with white : dorsal with brown marks.

Haiitof.—Andamans (where the specimen figured life-size was procured) to the Malay Archipelago and

beyond.
2. Scorpaena armata.

Sauvage, Nouv. Arch, du Museum, p. 49, t. ix, pi. 6, fig. 1.

B. vii, D. 11
I

i P. 6+XII, V. 1/5, A. f , C. 13, L. 1. 35, L. tr. 9/19.

Length of head 4/11, of caudal 2/11, height of body 1/3 of the total length. jBf/es—diameter 1/4 of

length of head, Ii diameters from end of snout, and 3/4 of a diameter apart. The maxilla reaches to nearly

below the hind edge of the orbit. Interorbital space very concave, with a quadrangular fossa, along which are

two low ridges that terminate posteriorly in two spines : a deep groove below the eyes. Two or three spines

along the upper margin of the orbit : a turbinal spine : two strong ones on the preorbital from which a ridge

proceeds to a spine in the middle of the vertical border of the preopercle, below which are three smaller ones.

Opercle with two spines. Occipital and temporal ridges spinate. Teeth—viUiform in jaws, in a V-shaped band^

on the vomer, and a large band on the palatines. Fins—fifth dorsal .spine rather above half the height of

the body : pectorals and ventrals of the same length passing to slightly beyond the anus : third anal spine the

longest, exceeding the highest in the dorsal fin : caudal slightly rounded. Scales—over body and head, none

between the eyes. Colours—roseate brown, with darker blotches and a few yellowish-white spots : head spotted

with black. Fins yellowish-brown, spotted with darker, sometimes forming lines.
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Habitat.—Two specimens, obtained in tlie East Indies, were presented to the Paris Museiim by M. Bonare.

Genus, 4—ScoEP^NOPSis, Hechel.

Scor2'>w)iichfhys and ParascorjKcna, Bleeker.

Differsfrom ScoTjimna in having no palatine teeth.

Geocjraphical distribution.—Trojiical seas, also with, those of the last genus.

SYNOPSIS OP SPECIES.

1. Scorpn'nopsis Guamensis, D. 12
|

i, P. 'J+X, A. |, L. r. 43. No orbital tentacle. Stales over cheeks
and opereles. Brown, marbled with darker. East Indies to the Malay Archipelago.

2. Scoijmnopsis cirriiosa, D. 11
|
Jo. P- G+XII, A. |, L. r. 6G. Orbital tentacle, if present, small. Head

scaleless. Pinkish brown marbled with darker.
3. Seorpmnopsis o.eyce^jhala, D. 11

| ^, P. 6+XII, A. f , L. r. 4G. Orbital tentacle well developed. Scales
on the upper portions of operele and preopercle. Reddish brown, spotted and blotched with darker. Nicobars
to the Malay Archipelago and beyond.

4. ScorpfPMopsis rosea, D. 11
|

Jg, P. 6+XII, A. f , L. r. 43. An oi-bital tentacle. Scales on upper portion
of opereles. Reddish brown, marbled. Seas of India.

_
5. Scorpcenopsis venosa, D. 11

|

i, P. 6+XII, A. |, L. 1. 38. Apparently no orbital tentacle. Head scaleless.
Reddish brown blotched with dai-ker. Seas of India.

1. Scorpsenopsis Guamensis.

Scorpmna Guamensis, Quoy and Gaim. Voy. Frey. Zool. p. 326.
.*' Scorjxena pohjlepis, Bleeker, Nat. Tyds. Ned. Ind. 18-31, ii, p. 173.
Sebastes pohjlepis, GLinther, Catal. ii, p. 106.*

B. vii, D. 12
I

1 P. 9+X, V. 1/5, A. f, C. 13, L. r. 43.

Length of head 1/3, of caudal 1/.5, height of body 2/7 of the total length. %es—diameter 2/7 of length
of head, 1 diameter from end of snout, and 3/4 of a diameter apart. Interorbital space concave. No groove
beneath the eyes. Supraorbital edge spinate. No orbital tentacle. The maxilla reaches to below the middle
of the eye. Spines on head acute. Tee^//.— villiform in jaws and on the vomer. Fins—highest dorsal spines
equal half of the height of the body. Sades—present on cheeks and opereles. Colours—brown marbled with
darker.

Habitat.—Malay Archipelago, and said to have been brought from the East Indies.

2. Scorpsenopsis cirrhosa.f

Perca, cirrhosa, Thunb. Nya Handl. Stockh. siv, 17;t3, p. 109, pi. 7, fig. 2.

Scorpcuna cirrhosa, Cuv. and Val. iv, p. 318 ; Gunther, Catal. ii, p. 120 ; Klunz. Verh. z. b. Ges. Wien,
1S70, p. 801.

ScorpcPMa negleeta, Temm. and Schleg. p. 42, pi. 17, fig. 2, 3; Bleeker, Verh. Bat. Gen. xxvi, p. 79.

Scorjxena barbata, Riipp. N. W. Pische, p. 105, t. 27, fig. 1.

B. vii, D. 11
i

3L, p. 6^X11, V. I/.5, A. I, C. 1.3, L. r. 50.

Length of head 1/3, of caudal 1/6, height of body 3/10 of the total length. %es—diameter 1/5 of length
of head, 1| diameters from end of snout, and 2/3 of a diameter apart. Interorbital space deeply concave, with
two low ridges along its whole extent which do not end in spines : a deep groove below the anterior edge of
the orbit

:
a shallow groove over occiput : occipital and temporal ridges strongly spinate. Two strong spines

along the upper edge of the orbit. Sometimes an orbital tentacle of small size, which is however mostly absent.
A spinate ridge from the preorbital across the cheeks, preopercle spinate : operele with two spines. Tentacles—
besides the orbital one, there are many more about the head and a veiy large one above the angle of the mouth

:

there are also some on the body. Teeth—in jaws and vomer, none on the palate. Fins—dorsal spines increase
in length to the fourth, which is half as high as the body, and usually shorter than the second of the anal,
which equals half the length of the head : ventral reaches the anus : caudal cut nearly square. Scales—none
on the head. Colours—Pinkl'ih brown marbled with darker : fins spotted and blotched.

Habitat.—West coast of Africa, seas of India to Malay Archipelago and beyond.

3. Scorpfenopsis oxycephala, Plate XXXVI, fig. 3.

Scorpcena oxycephalus, Bleeker, Sclcrop. p. 20, and Verh. Bat. Gen. xxii, Sclerop. p. 7 ; Kner, Novara
Fische, p. 116.

Scorpaina cirrhosa, Giinther, Catal. ii, p. 120 (in part).
Seorpmnopsis oxycephala, Sauvage, Nov. Arch. Mus. t. ix, p. 52, pi. 6, fig. 3 and 3a.

B. vii, D. 11
1

J^, P. 6+XII, V. 1/5, A. I, C. 13, L. r. ||, L. tr. 7/22.

* Specimens marked Sebastes polylepis, B. M. Catal. ii, p. 107, belong to this species, under which designation they are now

.
t_The specimen of Scorpcena pohjprion, B. !m. Catal. ii, p. 115, recorded as " d. Half grown, Cevlon, presented by Captain

Gascoigne, appears to belong to this species.
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Length of head 4/13, of caudal 2/11, height of body 4/17 of the total length. Eijes—diameter l/o of

length of head, 1| diameters from end of snout, and 1 aj^art. Interorbital space deeply concave, with two low
ridges along its whole extent, and which do not end in spines, between them anteriorly is a third : a deep
groove below the front third of the orbit continued as a shallow one below the eye : a groove across the occiput
having one spine anterior to it and two more belonging to the occipital ridge posterior to it. Three strong
spines along the upper edge of the orbit with a tentacle between the last two. A strong turbinal spine. A
tentacle to the front nostril. Preorbital with ridges in a star-shape, about seven in number, and ending in

spines : a spinate ridge across the cheeks to a strong spine in the centre of the vertical border of the preopercle,

which has two more below it and one blunt one along its lower limb : opercle with two spines. Temporal ridge

spined and one spine between it and the occipital ridge. A spine on the shoulder girdle just above the base of

the pectoral fin. Tentacles—hesides those enumerated, there exists' a large one above the angle of the mouth,
some small ones along the margin of the preopercle, a few also on the lateral-line and on some of the body scales.

Teeth—villifoi-m in jaws and vomer. Fins—dorsal spines rather strong, the third very slightly longer than the
fourth, and equal to two-fifths of the height of the body and about as long as the rays ; pectoral as long as the
head witliout the snout and reaching as far as the ventral : second anal spine much the strongest and equal to

the length of the head behind the last third of the eye : caudal cut square. Scales—present on the upper
portions of the opercle and preopercle, eight rows between sixth dorsal spine and lateral-line. Colours—reddish,

clouded with brown, and having a few blackish spots : a dark band commences in the apper half of the
interspinous membrane between the second and third dorsal spines, and passing along the upper tliird of the
fin, descends between the sixth and seventh on to the back : many blotches on the fins : a dark band descends
over the last half of the caudal : three narrow dark horizontal bands go across the lower half of the anal

:

undivided pectoral rays spotted ; ventral with bro\vu spots.

In a young specimen (2j inches long) captured along with the one described above, the eye is compara-
tively much larger, the cheeks and opercles are scaled, there are two supraorbital tentacles and a short one on
the upper angle of the eye, whilst the body is comparatively higher.

Habitat.—Nicobars to the Malay Ai-chipelago and beyond : the specimen figured (over G inches in length)

was obtained at the Nicobars.

4. Scorpsenopsis rosea, Plate XXXVI, fig. 4.

Scorpcena rosea, Day, Proc. Zool. Soc. 18(37, p. 703.

B. vii, D. 11
I ^.Vo, P. e-fXII, V. 1/5, A. f, C. 15, L. 1. 43, L. tr. 7/18.

Length of head 1/5, of pectoral 1/4, of caudal 1/5, height of body 1/3 of the total length. Ei/es—
somewhat elevated, with a deep groove below, and anterior and posterior depressions : interorbital space
deeply concave, vrith an elevated smooth ridge on either side : diameter of eyes 1/4 of length of head, 1| from
end of snout, and 3/4 of a diameter apart. Snout rather elevated, a transverse depression between it and the
orbit. The maxiUa reaches to below the centre of the orbit : lower jaw the longer. A sharjj turbinal spine

;

a broad fleshy fringed tentacle to the anterior nostril. Above the angle of the preopercle is a ridge vrith five more
backwardly directed spines. Along the angle and lower edge of the preopercle are three denticnlatious, the
superior strong and sharp, the others blunted, also thi-ee fleshy tentacles along its border and one on its surface.

Interopercle with a blunt spine and tentacle. Opercle with a central bony ridge ending in two spines. Temporal
ridge containing three spines, and occipital one likewise spiny ; whilst there is one spine between it and the ridge

below it. Orbit with a strong spine at its posterior-superior—and another at its superior—edge, the last with a
long wide tentacle at its base. Several fleshy tentacles exist on the snout, a large one at the angle of the
mouth, and two on the end of the upper jaw : also three rather large ones on the lower jaw. Teeth—viUiform, a
V-shaped patch on the vomer, none on the palatines. Fins—dorsal spines modei-ately strong, the third the longest,

interspinous membrane rather deeply cleft and extended beyond each spine. Pectoral with its lowest twelve
rays unbranched and minute fleshy appendages attached to them. Second and third anal spines of equal length,

the foraier much the stronger. Caudal cut nearly square. Scales—present, some on the upper part of the

opercle, head otherwise scaleless. Lateral-line in 23 or 24 tubes. Colours—rosy, marbled with greyish : one
or two irregular vertical grey bands on the caudal fin : dorsal, anal, and ventral also banded : pectoi'al with
numerous dark spots.

S. Mati/ritiana, C.V. appears very similar, it has 43 rows of scales above the lateral-line and 40 below it.

Sis branched pectoral rays but only 10 simple ones.

Habitat.—Madras.

5. Scorpaenopsis venosa.

Scorpmna mooroo-hontoo, Russell, Fish. Vizag. i, p. 44, pi. 56.

Scorpeena venosa, Cuv. and Val. iv, p. 317; Swainson, Fish, ii, p. 2G6.

B. vii, D. 11
I

i, P. 18, V. 1/5, A. I, C. 16, L. 1. 38.

Length of head 1/3 of the total length. Eyes—rather above one diameter from the end of snout and also

one apart. The maxilla reaches to below the last third of the eye. Interorbital space very concave with two
longitudinal ridges that end posteriorly in spines : a groove before the eyes : a quadrangular space on the vertex
bordered by spines : turbinal and preorbital spines, a spiny ridge across the cheeks : vertical limb of preopercle
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spinate : occipital and temporal ridges spinate. Tentacles—none apparent over the orbit (?) : very distinct on

lower iaw and different parts of the head. Valenciennes observes that its most remarkable character is that all

the skin of the head between the spines is as if it were veined with small scooped out lines which join on all

sides and thus form a network which has the appearance of scales. Teeth—none on the palate. Fins—fourth

dorsal spine the longest and equal in length to the second of the anal which is 2/5 of the length of the head.

Scales none on head, those on body oblong, ctenoid with a single row of minute spines along its marginal

liorder. Colours—" head and body dai-k, with a mixture of dull red : the throat and belly are of a pink colour.

The fins irreg'ularly streaked black and red : the ventral at its root is pink like the belly."— (Russell.)

M. Sauvage, who has kindly compared Valenciennes' type specimen for me with a drawing I made

of )S'. rosea has furnished mo with the additional information detailed above. He likewise observes " 8. venosa

differs from S. rosea (according to your figure) by the head being more elongated : the body also more elongated

and the dorsal spines not being so high."

Habitat—Coromandel coast of India.

Genus, 5

—

Pteeois, Cuv.

. Macrochjrus, Pteroleptus, Pteropterus and Braehjrtis, Swainson.

BraiicMostegals seven: pseudolranclrice. Head rather large, armed vdth spines and having sKnmj flaps -. no

occipital groove. ViUiform teeth m jaws and on vomer, none on the palate. A single deeply notched dorsal fin,

having from twelve to thirteen spines: anal with tivo or three spines and few rays: rays, and sometimes spines,

elongated: no pectoral appendages. Air-vessel large. Pyloric appendages few.

Geographical distribution.—Epd Sea, coasts of Africa, through the seas of India to the Malay Archipelago

and Polynesia.

It does not appear that any very great value can be placed on the comparative length of the dorsal spines,

or pectoral rays in this Genus of Fishes, as they are subject to considerable modifications, some being dependant

upon age, and others seem to be subject to variation in specimens of the same species. It has yet to be

ascertained whether the orbital tentacle is equally developed in both sexes.

SYNOPSIS OF SPECIES.

1. Pterois Bussellii, D. I2-| yxiTT' ^- ^- H- -^ short supraorbital tentacle. Interorbital space and nape

scaled. Caudal unspotted. Ko white spot in axiUa. Pectoral grey, with its two upper rays spotted. Seas of

India to the Malay Archipelago.

2. Pterois miles, D. 12
| ro-TT' ^- r- 92. A short supraorbital tentacle. Interorbital space and nape scaled.

Dorsal, caudal, and anal spotted. A white spot in the asUla. Seas of India.

3. Pterois zehra, D. 12 | -^, L. r. -Jlj.
A long supraorbital tentacle. Interorbital space scaleless. Dorsal,

caudal, pectoral and anal spotted. A white spot in the axilla.

4. Pterois volitans, D. 12
| j-q-xt' L. r. 90. A long supraorbital tentacle. Interorbital space and nape

scaleless, or with rudimentary scales. Dorsal, caudal and anal spotted. A white spot in the axilla. Bed Sea,

East coast of Africa, seas of India to Australia.

5. Pterois cincta, D. 11
| tT> L. r. 45. A long supraorbital tentacle. Nape scaled. Soft dorsal, caudal

and anal spotted. No white spot in axilla. Red Sea, seas of India and beyond..

1. Pterois Russellii, Plate XXXVI, fig. 5.

Gasterosteus volitans, Russell, Fish. Vizag. ii, p. 25, pi. 133 (kodipungi), (not G. volitans, Linn.)

Pterois Bussellii, (Van Hass.) Bennett, Proc. Zool. Soc. 1831, p. 128.

Pteroleptus longicauda. Swains. Fish, ii, p. 264.

Pterois miles. Cantor, Catal. p. 42 (not Bennett).

Pterois Tcodipungi, (Russell) Bleeker, Banka, p. 450 ; Giinther, Catal. ii, p. 124.

Pseudomonopterus kodipungi, Bleeker, Fish. Madagascar, p. 87.

B. vii, D. 12
I
-^l^, P. 13, V. 1/5, A. ^%, C. 14, L. r. H. L- tr. 11/33.

Length of head 1/4, of caudal 2/7, height of body 1/4 of the total length. iJj/es—diameter 2/9 to 1/5 of

the length of head. If diameters from the end of snout, and 3/4 of a diameter apart. The maxilla reaches to

below the middle of the orbit. Preorbital with a spinate ridge traversing its centre, and continued over the

cheek to the upper preopercular spine, below which latter there exist two or three more on its vertical, and two

along its horizontal edge. A spine at the posterior-superior angle of the orbit and a short supraorbital tentacle.

Interorbital space deeply concave, it and the occiput scaled. Occipital and temporal ridges spiny ; a small

turbinal spine. A rather long fleshy tentacle at the angle of the preorbital, one at the anterior nostril, and

several more about the head. Teeth—villiform in jaws and vomer. Fins—dorsal spines increase in length to

the fifth which equals the height of the body and is longer than the rays : the pectoral, with its membrane,

especially between its four upper rays, deeply cleft, it reaches a little beyond the base of the caudal, or even further

:

ventral extends to the anal rays: third anal spine the longest, equalling the length of the snout: caudal pointed.

Scales—eleven rows between lateral-line and 6th dorsal spine. Colours—reddish, with from
_

eleven to twelve

broad dark vertical bands, with intermediate narrow ones. A black spot on the shoulder behind the opercle, no
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wliite spot in the axilla. Pectoral grey, its upper two rays with black spots, its lowest five pinkish, in the adult

all are spotted : ventrals grey, with obscurely marked white spots : dorsal spines grey, or white annulated with

grey, soft dorsal, caudal, and anal flesh-coloured without spots, but having in adults a narrow black edge.

Bennett observes that RusscU's fish, Gasterosteus volitans, is identical with P. voUtans in Sir S. Raffles'

life, but not with P. volitans, Linn.

Habitat.—Sea.a of India, Mauritius to the Malay Aj-chipelago. Very common in Madras, the speciinen

figured is 7 inches long, the largest obtained 11^ inches. Jerdon (M. J. L. and Sc. 18.51, p. 141) observes this

fish is termed Sin toumbi, Tarn, at ]\Iadras.

2. Pterois miles, Plate XXXVII, fig. 2.

Seorpmna miles, Bennett, Fish. Ceylon, p. 9, pi. 9.

Tterois miles, Giinther, Catal. ii, pp. 12.5, .520 ; Day, Fish. Malabar, p. 40.

Pterois murieata, Cuv. and Val. iv, p. 363; Rappell, N. W. Fische, p. 107 ;
Kuer, Novara Fische, p. 118;

Klunz, Verh. z. b. Ges. Wien, 1870, p. 807.

i' Pterois geniserra, Cuv. and Val. iv, p. 666.

Macrochyrus mdles, Swainson, Fishes, ii, p. 264.

Kicrnm toombi, Tam. " Flying dragon."

B. vii, D. 12
1

T^i^, P. 14, V. 1/5, A. ^V. C. 14, L. r. 92, L. tr. 12/-, Vert. 10/14.

Length of head 2/9, of pectoral 4/11, of caudal 2/9, height of body 2/7 of the total length. i?^es—diameter

2/7 to 1/4 ol' the length of head, ih diameters from the end of snout, and 1 apart. The maxilla reaches to below

the front edge of the orbit. Preoi-bital covered in its lower thii-d with spinate elevations which are continued

across the cheeks to the angle of the preopercle where they end in three spines in the young or clusters of them

in the adult : two strong turbinal spines : upper edge of orbit spinate as is also the temporal ridge as far as

the commencement of the lateral-line : interorbital space convex but not very deeply so : occipital ridge spinate,

most strongly so posteriorly where it ends in a flattened blade-like spine which has several more near its base.

A short orbital tentacle, one at the anterior nostril, a long preorbital one over angle of the mouth, and other

short ones about the head, reei/i—villiform in jaws and vomer. Fins—dorsal spines moderately strong, highest

from the 6th to the 12th, which equal the height of the body and are longer than the rays : pectoral with the

inter-radial membrane most deeply cleft between the first three rays, and reaching to below the end of the base

of the dorsal fin : ventral reaches the anal, the third spine of which last fin is the longest and equal to the

length of the snout : caudal wedge-shaped. 6'caZes—present in the interorbital space and on the nape. Colours

—red, with many dark vertical bands much wider than the ground colour, in fact, in the first two-thirds of
^

the

body the ground colour appears like narrow light bands : in the last third of the body the dark bands are wider

apart with from one to three intermediate narrow ones. Head banded, bands mostly radiating from the eye,

two of an S-shape over the chest. A white spot surrounded by black in the axilla. Dorsal spines with from

five to six dark rings : soft dorsal, caudal, and anal covered with small black spots : pectoral with large black

blotches on a lighter ground : ventral nearly black, with white and light brown spots.

Habitat.—Frow. the Red Sea through those of India, to the Malay Archipelago and beyond. The largest

specimen captured at Madras measured 14 inches in length. Klunzinger considers this another form of P. volt-

tans, from which it may be distinguished by its scaled nape, comparatively short pectoral, and the numerous

spines on its head. In a specimen 9 inches long the pectoral reaches the root of the caudal.

3. Pterois zebra.

Cuv. and Val. iv, p. 367 ; Blacker, Amb. and Coram, p. 26-5
;
Qaoy and Gaim. Voy. Uranie, p. 329, and

Voy. Astrol. Poiss. p. 692, pi. xi, f. 6 ; Giinther, Catal. ii, p. 126.

Brachjurus zebra, Swainson, Fishes, ii, p. 264.

Pseudomonopterus zebra, Bleeker, Fish. Madag. p. 87.

B. vii, D. 12
I

^, P. 17, V. 1/5, A. ^^^ C 14, L. r. U, L- tr. 9/.

Length of head 2/7, of caudal 2/9, height of body 2/7 of the total length. B(/«s—diameter 2/7 of length

of head, (in a specimen 3j inches long,) 1 diameter from end of snout, and 2/3 of a diameter apart. Interorbital

space deeply concave, traversed by two low ridges wliich posteriorly end in a strong spine : interorbital

space scaleless. The maxilla reaches to below the first third of the orbit. Preopercle with three spines on its

vertical border at and above its angle : turbinal spines present. Two or three spines along the upper edge of

the orbit, its hind margin likewise serrated. Ridges in a stellate form on the preorbital, one of which is con-

tinued backwards in a spinate form across the suborbitals and cheeks to the superior preopercular spine : three

strong spines on the occipital and four along the temporal ridge. A long orbital tentacle equalling more than

half the length of the head : fleshy tentacles along the lower edge of the preorbital, the hind one over the angle

of the mouth being very large. Teei/i—villiform in jaws and vomer. JFwis—dorsal spines increase in length

to the seventh, remaining about of equal height to the tenth, or as long as the height of the body and higher

than the rays : pectoral with 17 rays, the upper four having filamentous prolongations, and reaching as far as

the base of the caudal : ventrals reach the anal spines, the third of which is slightly the longest, and equal to

Ii diameters of the orbit in length : caudal wedge-shaped. Golours—body vertically banded with narrow inter-

mediate ones : a black blotch with a white central spot in the axilla : dorsal spines annulated with black : soft
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dorsal and anal -with Llaek spots in irregular linos : four or five sinuous vertical bands on the paudal : pectoral

and ventral ^\-ith black transverse bands and lines as wide or wider than the grcjund-colour.

Habitat.—Seas of India to the Malay Archipelago and beyond. I have this species from the Andamans.

4.' Pterois volitans, Plate XXXVII, fig. 1.

Gaderostetis valitans, Linn. Syst. Nat. XII, i, p. 4'.Jl.

Scorjymia volitans, Block, i.iSi; Gmel. Linn. p. 1217; Bl. Schn. p. 193; Laci'p. iii, p. 280; Gronov.

ed. Gray, p. 119 ; Bennett, Fish. Ceylon, p. 1, pi. 1.

Scoqiama make, Lacep. iii, p. 278.

Pterois volitans, Cuv. and Val. iv, p. 352, pi. 88 ; Swainson, Fishes, ii, p. 2(31 ; Bleeker. Sclerop. p. 8
;

Ruppell, N. W. Fische, p. 107 ; Giinther, Catal. ii, p. 122 ; Day, Fishes of Malabar, p. 38 ; Klunz. Verb. z. b.

Ges. Wien, 1870, p. 80G.

Pseudomonopterus volitans, Bleeker, Fish. Madagas. p. 87.

Pterois tl nageoires lie de vin, Lienard, Nat. Hist. Soc. Mauritius, 1839, p. 33.

Purrooah, Mai. : Cheeb-ta-ta-dah, Andam.

B. vii, D. 12
1 t-„'tt> P- 14, V. 1/5, A. flf, C. 14, L. r. 90, L. tr. 13/, Ca3c. pyl. 3, Vert. lO/U.

Length of head 3/11 to 3/13, of caudal 3/11 to 4/13, height of body 4/13 to 1/3 of the total length. Eyes

—diameter 1/4 to 2/9 of length of head, 1\ to IJ diameters from end of snout, and I apart. Interorbital space

deeply concave, it and the nape scaleless, or with some very rudimentary scales : it is traversed by two low

ridges which do not terminate posteriorly in spines. The maxilla reaches to below the front edge or first third

of the orbit. Preopercle with two or three spines along its vertical border, and three more along its lower limb

:

turbinal spines present : some blunt ones along the upper edge of the orbit : occipital ridge with two Islade-like

spines: two moi'e, but less developed, on the temporal ridge: lower margin of preorlsital with tliree blunt spines

and a raised line, sometimes almost spinato, running across the cheeks from that bone to the upper preopercular

spine. Opercular spine but slightly developed. A long tentacle from the ujiper edge of tlie orbit and about half

the length of the head : also fleshy tentacles along the lower edge of the preorljital, the hind one of which is most

developed. Teeth—villiform in jaws and vomer. Fins—the first ten dorsal spines are high, and equal to the

height, or one half more, of the body, the interspinous membrane deeply emarginate : soft portion of fin not so

high as the spinous : pectoral reaching to or beyond the root of the caudal, the membrane between the upper

four rays deeply cleft : ventrals reach the anal rays : third anal spine the longest, being throe-fourths as high as

the first dorsal spine : caudal rather rounded or wedge-shaped. Colours—reddish, with vertical brown bands

having narrower and lighter intermediate ones : three or four broad ones radiate from the eye : one passes over

the nape, and seven or eight more are present on the body, the third and fourth usually coalescing under the

middle of the pectoral fin. A black mark in the axilla, having a pure white spot in its centre. Dorsal spines

annulated with black : soft dorsal, caudal, and anal spotted: pectoral greyisii with light-coloured spots : ventral

slate-coloured wdth wliite spots.

llalitat.—Red Sea, East coast of Africa, through the seas of India to Australia.

5. Pterois cincta, Plate XXXVII, fig. 3.

.*" Pterois radiata, (Park.) Cuv. and Val. iv, p. 3G9; Garrett, Fische d. Sudsee, t. Ivi, fig. A.

Pterois cinda, lliipp. N. W. Fische, p. 108, t. 26, f. 3; Giinther, Catal. ii, p. 125 ;
Klunz. Verb. z. b. Ges.

Wien, 1870, p. 80(3.

B. vii, D. 11
I 1-T'rz, P- It^. V. 1/5, A. f, C. 15, L. 1. 25, L. r. 45, L. tr. 7/25.

Length of head 3/11, of caudal 1/4 to 3/14, of pectoral 2/3, height of body 3/11 of the total length. Eyes—
diameter 2/7 of length of head, 1 diameter from end of snout, and 2/3 of a diameter apart. Interorbital space

very concave. The? maxilla reaches to below the hind edge of the orbit. Tentacle above the orbit long, and

reaching as far as the end of the snout. JMargin of orbit serrated : occipital and temporal ridges spinate : other

bones about the head comparatively feebly ai-med. Several fleshy tentacles on the head : long ones on the

snout. Teeth—villiform in jaws and vomer. Fins—eighth to ninth dorsal spines the highest, equalling half the

height of the body : pectoral reaches as far as the end of the caudal. Scales—on nape. Colours—snout

uncoloured : a deep brown band edged with white extends from the eye to the angle of the interopercle : the

second encircles the neck, and there are six more on the body, which looks as if it were traversed vertically by

narrow milk-white bands. A dark band at the base of the pectoral, which is also stained in its outer half; a

blackish mark in the axilla without any white spot. Ventral greyish, its spine white : caudal spotted.

The name P. radiata attached to a figure of this species in Garrett's Fische d. Sudsee, 1. c. would appear*

to show that Dr. Giinther considers the figure of a Pterois, made at Otaheiti liy Parkinson, to be identical with

the above. See Cuv. and Val. iv, p. 3(59.

Habitat.—Red Sea, Andamans to the Malay Archipelago and beyond.

Genus, 6

—

Apistds, Ctiv.

Pteriehthys, Swainson ; Polemius, Kaup.

BrancMostegals six. Head and body rather compressed. No groove across occiput. Strong and sharp

* Parts i-iii li.ive been published in thi'; country. incluJing Ix plates, but only ',)C imgea of letterpress.
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preorbital and preopercular spines: opercles armed. A mandibular barbel. Villiform, teeth in jaws, vomer and
palate. A single dorsal fin with more spAnes than rays (D. ^|-r|-^) : three anal spines : pectoral elongated, and having

a free ray at its base. Articulated fin-ra^ys branched. Scales present. Air-vessel ivith a constriction. A cleft behind

thefouiih gill.

Geographical distribution.—From the Red Sea tlirougli those of India.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Apistus earinatus, D. '*-g-^°, P. 12-j-I, A. f, L. r. 70. Body greyish above, rosy below : pectoral black

and a black blotch on the spinous dorsal : soft dorsal and anal banded in spots. Seas of India to the Malay
Archipelago and beyond.

1. Apistus carinatus, Plate XXXVII, fig. 4.

Scorpcena carinata, Bl. Sclm. p. 193.

Trigla worrah-minoo, Russell, Fish. Vizag. ii, p. 45, pi. 160, B.

Apistus alatus, Cuv. and Val. iv, p. 392 ; Tern. Schleg. Fauna Japon, p. 49 ; Giinther, Catal. ii, p. 131.

Apistus carinntus, Cuv. and Val. iv, p. 395.

Apistus Israelitarum, (Ehrenb.) Cuv. and Val. iv, p. 39G ; Giinther, Catal. ii, p. 131 ; Klunz. Vcrh. z. b.

Ges. Wien, 1870, p. 809.

Pterichthys alatus et carinatus, Swainson, Fish, ii, p. 265.

Polemius alatus, Kaup. Wiegm. Arch. 1858, p. 333.

B. vi, D. "^^S P. 12+1, V. 1/5, A. f, C. 12, L. r. 70.

Length of head from 2/7 to 3/11, of caudal 1/4 to 2/9, height of body 3/13 to 1/4 of the total length.

Eyes—directed slightly upwards and outwards, diameter 2/7 to 1/4 of length of head, rather above 1 diameter

from end of snout, and 1/3 of a diameter apart. Upper surface of the head rugose with two divergent lines

passing from the snout between the eyes to the occiput where they terminate in small spines a little in front of

either side of the base of the dorsal fin. The maxilla reaches to below the centre of the orbit. Preorbital spine as

long as the orbit, having two small ones anteriorly on the lower edge of the bone. Preopercle with one strong

spine and two or three small ones along its lower edge : opercle rugose, with two spines and a spinate temporal

ridge. Barbels—a long slender one, equalling the diameter of the eye, is situated below the mandibular
symphysis, and another a short distance behind it. Teeth—villiform in jaws, vomer and palate. Fins—first

dorsal spines increase to the sixth, then decrease to the fourteenth ; in some specimens the first few dorsal spines

are shorter than in others : membrane deeply notched, fifteenth spine nearly twice as long as the preceding

one : pectoral reaching to the base of the last dorsal ray, its single appendage to the first of the anal : ventral

slightly longer : third anal spine the longest : caudal cut square. Scales—small, somewhat trefoil in shape.

Air-vessel—thick, constricted in the centre. Colours—body greyish along the back, becoming rosy on the

abdomen : pectorals deep black : appendage milk-white : dorsal diaphanous, tinged with grey and edged with

black, a deep black blotch from the eighth to the fourteenth spine : three oblique brownish streaks on the soft

dorsal, which also has a brown edging : upper pectoral ray white : caudal with four vertical black bands : anal

greyish, with a yellow horizontal band.

Russell mentions a variety of a grey colour. Ehrenberg's specimen at Berlin has D.y'j ^lot y as given by
C.V. and Klunzinger.

Habitat.—Seas of India to the Malay Archipelago and beyond, attaining 5 inches in length.

Genus, 7-

—

Centkopogon, Giinther.

(hjmnapistes, sp. Swainson.

Branchiostegals six or seven. Head and body rather strongly compressed : no groove on occiput. Preorbital

with a strong spine, preopercle likewise spinate : opercle armed. Villiform teeth in the jaws, vomer a7id palatine

bones. A single dorsal fin with 'more s^nnes than rays (D. •'yl^^) : anal with three spines : pectoral iviihout any free

rays at its base: articulated fin-rays branched. Scales prreseitt. (A narrow cleft behind the fourth gill.)

Geographical distribution.-—Seas of India to the Malay Archipelago and beyond.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Ccntropogon Lidicus, D. y , A. f, L. r. 80. Pinkish, with irregular bands on the head : bars on body,

anal and caudal fins. Madras.

1. Centropogon Indicus, Plate XXXVIII, fig. 2.

B. vii, D. V, P. 10, V. 1/4, A. I, C. 14, L. r. 80.

Length of head 3/10, of caudal 1/5, height of Isody 1/4 of the total length. Eyes—diameter 2/7 of length

of head, 3/4 of a diameter from end of snout, and 2/3 of a diameter apart. The maxilla reaches to below the

first third of the eye : lower jaw shghtly the longer. Interorbital space slightly concave, traversed by two
ridges which posteriorly have rather spinate terminations. Preorbital with a strong spine extending to below
the last third or hind edge of the eye, and having a small one at its base. A strong preopercular spine equal to

X 2
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two-thirds of the diameter of the orbit in length, five more blunt ones along its angle and lower edge : opercle with

two spines : occipital and temporal ridges sharp but not spinate. Tueth—viUiform in jaws, vomer and palate.

piiis—second and third dorsal spines the longest and about equal to two-thirds the height of the body, longer also

than the rays : soft portion of the dorsal fin not joined to the caudal : pectoral as long as the head excluding the

snout, all tiie rays branched : ventral reaches the anus : third anal spine considerably the longest and equal in

length to the highest in the dorsal fin : caudal slightly rounded. Scales—distinct, none on the head. Colours-—
pinkish, with irregular markings over the head, tlie cheeks being barred with pinkish and brown vertical bands :

three or four badly defined vertical bars on the body, tlie last being over the base of the caudal fin : a vertical

brown band over the last third of caudal fin, and the posterior thii-d of the anal banded : ventral nearly black

in its last lialf.

Uahitat.—Madras, the specimen figured is 2| inches long.

Genus, 8

—

Gymnapistus, Sivains.

Apistus, sp. Cuv. and Val. : Tricliosomus* sp. Swainson : Prosojjodasys, Giinther.

Branchiostegals six. Head and ludy somewhat compressed : no groove across the occiput. Preorhltal and

preopercle with strong, sharp spines : opercle armed. ViUiform teeth in jaws, vomer and palate. Dorsal fin formed

of two pjortions, the first of three spines ivhich are connected by memhrane with the second pjart, the sprines in greater

number than the rays : three anal spines, pjectoral without any free rays at its base: articulated fin-rays branched.

Scales rudimentary or absent.

Geographical distribution.— Seas of India to the Malay Archipelago and Ijeyoud.

SYNOPSIS OF SPECIES.

1. Gymnapistus niger,!). 3
|
^'^°,K. |-. Scales absent. Nearly black. Seas of India to the Malay

Archipelago.

2. Gymnapistus draco'na, D. 3
| f , A. -g^-g. Scales i-udimentary. Greyish-brown, with a black blotch on

the dorsal fin between the third and seventh spines : other fins marked with black. Seas of India.

1. Gymnapistus niger, Plate XXXVII, fig. 5.

Apistus niger, Cuv. and Val. iv, p. 415.

Gymnapistes niger, Swainson, Fishes, ii, p. 266.

Prosop)odasys niger, Giinther, Catal. ii, p. 141.

Pom-tho-cho-rogue-dah, Andam.

B. vi, D. 3
I

"J", P. 10, V. 1/5, A. A C. 9.

Length of head 3/10, of caudal 2/9, height of body 1/3 of the total length. %es—diameter 1/4 of

length of head, 1 diameter from end of snout, and 3/4 of a diameter apart. Mouth oblique, lower jaw very

slightly the longer ; the maxilla reaches to below the last third of the orbit. Preorbital with a very strong

sharp spine reaching to beyond the hind edge of the orbit. Preopercle with a sharp spine, as long as one

diameter of the orbit, about the middle of its vertical border, with three obtuse ones below it and two along its

horizontal limb, Interorbital space slightly concave. Teeth—vUliform in jaws, vomer and palate. Fins—the

first dorsal commences over the hind third of the orbit, the interspinous membrane of the two fins continuous,

the second spine is two-thirds as high as the body and there is a short interspace between the two fins : the

rayed portion is of equal height with the second part of the spinous, a membraneous prolongation goes from

the end of the fin nearly to the base of the caudal. Pectoral, wliich is 1/4 of the total length, reaches to above

the anus, but the ventral does not extend quite so far : tliird anal spine longer but weaker than the second :

caudal cut square. All the articulated fin-rays branched at their extremities. ,S'c«?es—absent except in the

form of roughnesses here and there in the skin. Colours—brownish-black, caudal yellowish-white, striated with

brown and having a dark band in its last fourth and a white external edge.

Habitat.—Seas of India to the Malay Archipelago : very numerous at the Andamans where the specim'en

(figured life-size) was captured. The natives assert that wounds from its spines are exceedingly venomous.

2. Gymnapistus dracsena, Plate XXXVIII, fig. 1.

Ajjistus dracrena, Cuv. and Val. iv, p. 4U3.

Apistus Belengeri, Cuv. and Val. iv, p. 412; Belenger, Voy. Ind. Orient, p. 349.

Trichosomus draccena, Swainson, Fishes, ii, p. 265.

Prosopodasys draccena, Giinther, Catal. ii, p. 140 ; Day, Fishes of Malabar, p. 42.

Tetraroge Belengeri, Day, Fish. Malabar, p. 41.

B. vi, D. 3
I r-h P- 13, V. 1/5, A ^«^, C. 13.

Length of head 2/7, of caudal 1/4, height of body 1/3 of the total length. Eyes—diameter 1/4 of length

of head, 3/4 of a diameter from end of snout, and 2/3 of a diameter apart. Width of head equals its length

behind the orbit. The maxilla reaches to below the first thii'd of the orbit : lower jaw the longer and having a

tubercle at the symphysis. Preorbital with a strong sharp spine dii-ected backwards, three-fourths of the orbit

* Preoccupied by Trichosoma, Rud. Vermes, 1819, also (Eamh.) Boisduv. Lepidop. 1834.
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in length and having a small one at its base. Preopercle with a sharp spine as long as the orbit, and three or

four blunt points along its angle and lower limb. Opercle with two spines. Teei/i—villiform in jaws, vomer

and palate. Fins—dorsal spines sharp but slender ; the first arises over the middle of the eye, the interspinous

membrane is deeply notched, the second or third spine the longest equalling half the height of the body, all

three are longer than the spines of the second dorsal, the membrane of which latter is deeply notched. All the

articulated rays are branched. Pectoral a little longer than the head and reaching to above the middle rays of

the anal : ventral reaches the anal spines, the thii-d of which is the longest : caudal cut almost square. Scales—
rudimentary. Colours—greyish-brown, a black blotch on the dorsal fin between the third or fourth and seventh

or ninth spines : soft dorsal nearly black in its last three-fourths : pectoral blackish, as is also the outer half of

the ventral and the anal : caudal yellowish-white with some small brown spots.

Habitat.—Common in the seas in Western India and Ceylon, especially off Canara, where it attains

3 inches in length.

Genus, 9

—

Ambltapistus, Bleeker.

Apistus, sp. Cuv. and Val. : Platypterus* Swainson.

Bramch'ostegals five or six. Read and hody strongly compressed : no groove across occiput. Strong and sharp

pjreorhital and preopercular spines : opercle armed. Villiform teeth in jaws, vomer and palate. A single dorsal fin

with more spines than rays (D. "flx^) generally elevated anteriorly: three anal spines: pectoral without any free

ray at its base. Articulated fin-rays branched. Scales, if present, rudimentary. Air-vessel present. Pyloric

appendages few.

SYNOPSIS OF SPECIES.

1. Arnhlyaijistus tainianotus, D. 'i;|°, A. Jy. Second dorsal spine as high as the body. Reddish, with

irregular dark spots and blotches : a brown mark between the fifth and seventh dorsal spines. Andamans to

the Malay Archipelago.

2. AmUyapnstus longispinis, D. lf:i^ A. J^-. Second dorsal spine two-thirds as high as the body.

Scales minute. Pinkish, with blotches and a white spot on the side. Seas of India to China.

3. AmUyapistus macracanthus, D. '^.\i, A. |. Brownish-black : pectoral with a white border. Anda-

mans and Malay Archipelago.

1. Amblyapistus taenianotus, Plate XXXVIII, fig. 5.

Tmnianotus latovittatus, Lacep. iv, pi. 3, f 2 (no description.)

ApAstus tatnianotus, Cuv. and Val. iv, p. 404 ; Richairdson, Voy. Samarang, Fish. pi. 4, fig. 1 and 2 ;
Bleeker,

Amb. ii, p. 557.

Tetraroge taenianotus, Giinther, Catal. ii, p. 136.

Platypterus tcenianotus, Swains. Fish, ii, p. 265.

Amblyapistus tcenianotus, Bleeker, Fish. Maur. p. 87.

B. V. D. if-1% P- 12, V. 1/5, A. ^.V, C. 12.

Length of head 3/13, of pectoral 2/7, of caudal 4/17, height of body 2/7 of the total length. Eyes-

diameter 3/10 of length of head, nearly 1 diameter from end of snout and 3/4 of a diameter apart. Body

strongly compressed, the profile from the snout to the commencement of the dorsal fin almost vertical. The

maxilla reaches to below the front edge of the orbit, lower jaw slightly the longer. Preorbital spine curved and

vei7 sharp, of moderate length and having a small basal one : preopercle with a sharp spine a little above its angle,

and three or four blunt ones along its lower margin : two opercular spines, the upper the longer. Teeth—villi-

form in jaws, on vomer, and in a small patch on the palate. Fins—dorsal high anteriorly, its first spine a little

above one diameter of the orbit in length, its second as high as the body, and its thu-d a little shorter : from

about the fourth spine to the end of the rays all are of about the same height : a slight membraneous continuation

between the end of the dorsal and base of the caudal fins. All the articulated fin-rays branched.f The ventrals

do not reach the anal and are shorter than the pectoral : third anal spine the longest : caudal slightly rounded.

iS'^a^es—rudimentary. Lateral-line—first sixteen tubules distinct, subsequently they coalesce into one tube.

Colours—reddish, with irregular brownish spots, a brown mark between the fifth and sixth or seventh dorsal

spines.
. . i m

Habitat.—Andaman islands, Malay Archipelago and beyond, attaining a few inches m length, ihe

specimen figured is in the British Museum collection.

2. Amblyapistus longispinis, Plate XXXVIII, fig. 4.

Apistus longisfinis, Cuv. and Val. iv, p. 408 ;
Quoy and Gaim. Voy. Astrol. Poiss. p. C94, pi. xi, fig 4.

Apistes multicolor, Richardson, Voy. Samarang, Fishes, p. 3, pi. iv, fig. 3, 4.

Tetraroge longispinis, Giinther, Catal. ii, p. 134.

B.vi.D. H:i%V.l/4A.T-V,C. 12.

» Preoccupied (K. and V. Ha^is.) Cuv. and Val. Fishes, 1R.37. &c. .,,,,,
t The sptcuneu maiked •' 6. Young, Madras. Presented by T. C Jerdon, Esq ," has none of Us articulated raya branched,

it is A. rosetui.
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Length of head 4/15, of caudal 2/11, height of body 3/11 of the total length. Eyes—diameter 2/7 of

length of head, one diameter fi-om end of snout, and nearly one apart. Body strongly compressed, a rise from

the snout to the base of the dorsal fin at about 45°. The maxilla reaches to below the middle of the oi-bit, lower

jaw shghtly the longer. Preorbital with one sharp spine reaching to below the hind edge of the orbit and
having a small one at its base. A strong sharp spine at the angle of the preopercle, and some blunt ones along

its lower edge : opercular spines moderately developed. Teei/t—viUiform in jaws, vomer, and palate. Fins—
dorsal spines moderately strong, commencing over the middle of the eye, interspinous membrane deeply

emarginate, the first dorsal spine equals the length of the head in front of the middle of tlie eye, the second and
third are of equal length and as long as the head excluding the snout, last eight spines of about the same height

as the rays : pectoral as long as the head, its articulated rays branched, and it extends as far as the ventral

:

second anal spine rather strong and nearly as long as the head anterior to the hind edge of the eye, third spine

equals the length of the head behind the middle of the eye : caudal cut square. Scales—rudimentary, but

distinct. Lateral-line—with 20 tubes. Colours—pinkish, a brown spot on the lateral line below the seventh

dorsal spme, and a white one above and behind it : fins with bi'own spots, end of caudal blachish.

The specimen is figui-ed life-size from one fi-om China in the British Museum, presented by Mr. Reeves.

I never obtained this species in India, but one stated to have come from thence was given the British Museum
by General Hardwicke.

Habitat.—Seas of India to China, attaining a few inches in length.

3. Amblyapistus macracanthus, Plate XXXVIII, fig 3.

Ainstus macracanthus, Bleeker, Ceram. p. 2(37.

Tetraroge viaoracantJms, Giinther, Catal. ii, p. 133.

B. vi, D. VW, P- 12, V. 1/5, A. I, C. 12.

Length of head 2/9, of caudal 1/4, height of body 2/7 of the total length. JJ(/e.s— diameter 3/11 of length

of head, 1 diameter from end of snout, and 3/4 of a diameter apart. Body strongly compressed. The maxilla

reaches to below the first thii'd of the orbit. Preorbital with two strong sharp spines : five along the angle and
vertical limb of the preopercle, the ujsper being sharp and the strongest : opercle with two spines. Barbels

absent. Teeth—villiform in jaws, vomer, and palate. Fins— dorsal fin commences before the eyes, is high
anteriorly, the first three spines being at some distance from the others, the second dorsal spine the highest,

being nearly as high as the body, the last spine as high as the rays. AH the articulated fin-rays branched near

their extremities. Pectoral rather longer than the height of the body : ventral reaches the anal : tliird anal

spine the longest and equal to half the length of the head : caudal pointed, its lower border trvmcated, it is

slightly joined to the base of the caudal hj a membranous prolongation. Scales— a, few small ones imbedded
in the skin on the body. Colours—brownish-black, the pectoral with a white border.

Habitat.—Andamans and Malay Archipelago, the specimen figured (a female 3| inches long) was captured

at the Andaman islands.

Genus, 10—MicEOPUS, Gray.

Caracanthis, Kroyer : Araj^Mimonichthys, Bleeker : Centropus, Kner : Crossoderma, Guichenot.

Branchiostegals four to six. Body strongly compressed. Preorbital, pre- sub- and inter-opercles armed.

Villiform teeth in the jaws only. A single or two dorsal fins, the first with seven or eight spines, the anal with tivo :

no free pectoral rays : ventrals rudimentary : some of the articulated fin-rays branched. Body scaleless, hut covered

tvith small tubercles, (no cleft behind the fourth gill.)

Geographical distribution.—These small fishes appear to be distributed through the seas of India to the

Malay Archipelago and beyond.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Micropus Zeylonicus—D. 7/14, A. ^Vi yellowish-brown, with darker reticulations. Malabar and Ceylon.

1. Micropus Zeylonicus, Plate XXXVIII, fig. 6.

Amphiprionichthys Zeylonicus, Day, Proc. Zool. Soc. 1869, p. 515.

B. iv, D. 7/14, P. 13, V. 1/3?, A. -jV, C. 15.

Length of head nearly 1/3, of caudal 1/5, height of body 4/9 to 1/2 of the total length. Eyes—high np,

li- diameters from end of snout and 1 apart. Body elevated and compressed, the profile from the dorsal fin to

the snout very steep. Mouth anterior, lower jaw rather the longer : the maxilla reaches to below the middle

of the eye. Preorbital with a strong spine directed backwards and somewhat downwards : preopercle ^^ith five

blunt spines, the two lowest being the longest : an equally long one but not so blunt exists on the interoperele :

subopercle with one blunt spine : opercle with two badly developed spines. A serrated ridge passes fi-om the

back of the orbit towards the occiput. Teef/t—villiform in the jaws, none on the vomer or palate. Fins—
dorsal fin has a notch between its two portions, the third and fom-th spines the highest, and equal to a little

more than 1 diameter of the orbit : rays not so high as the spines : ventrals rudimentary : anal spines with a

deep notch in the membrane separating them from the rays. Scales—absent, but slight elevations on the skin.

Colours —bluish along the upjjcr half of the body, becoming dirty brown on the abdomen : several irregular
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rows of yellowisli blotclies along the back and sides, separated by a darker reticulation : fins light-colonred,

caudal marked as the sides of the body.

Hidjitai.—The specimen figured (11 inches long) is from Malabar ; some from Cej'lon, dredged by Dr.

Anderson iu the Galle liarbour, exist in the Calcutta Museum, the largest is 2^ inches in length.

Genus, 11—MiNOUS, Cuv. and Vol.

CorythohaUis, sp. Cantor.

Branchiostegals seven. Head large, body rather compressed : a groove across occiput. Preorhital with a strong

sjjine. preopercle likewise spinate : opercle armed. Villiform teeth onjaivs and vomer, palatines edentulous. A single

dorsal fin tvith ahoid the same number of spines as rays (D. y^-^) : anal spines if jjresent badly developed : pectoral

with a free ray at its base. Articulated fin-rays single, unbranched. Scales absent. C(£cal appjendages few.
(A cleft behind the fourth gill.)

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Minous monodactylus, D. -rj.^, P. lO+I, A. 9-11. Greyish, becoming flesh-coloured along the abdomen,
fins marked with black. Seas of India to the Malay Archipelago and beyond.

1. Minous monodactylus, Plate XXXVIII, fig. 7.

Bcorpcena monodactyla, Bl. Schn. p. 19-5.

Trigla loorrah-minoo, Russell, ii, p. 44 ; fig. 149.

Apistus minozis, Cuv. Reg. Anim.
Minous woora, Cuv. and Val. iv, p. 421 ; Richards. Ich. China, p. 213; Bleaker, Sumatra, ii, p. 2-51.

Minous monodactylus, Cuv. and Val. iv, p. 424, pi. 59, f. 2 ; Bleeker, Sclerop. p. 9, and Fish. Mauritius,

p. 87 ; Giinther, Catal. ii, p. 148 ; Day, Pish. Malab. p. 43.

Apistes Bussellii et monodactylus, Swains. Pish, ii, p. 2G5.

Corythobatus woora. Cantor, Catal. p. 45.

Minous Adamsii, Richards. Voy. Samar. Fish. p. 7, pi. 2, f. 4, 5.

Cul-plaachee, Tam.

B. vii, D. fVI, P- lO+I, ^"'- 1/5, A. 9-11, C. 10, Ckc. pyl. 4.

Length of head 3/10, of caudal 1/4, height of body 4/17 to 1/4 of the total length. Eyes—diameter

2/7 to 1/4 of the length of head, 11 diameters from the end of snout, and also apart. The maxilla reaches to

below the front edge of the orbit. Preorbital spine strong, sharp, and equal in length to 2/3 of the diameter of

the orbit, and having another small one at its base. In one specimen there are two long preorbital spines on one
side as well as the basal one, but the normal number on the other. Preopercle with a strong sharp spine at its

angle and three other shorter and blunter ones, one or two short ones also at its lower limb. Temporal and
occipital ridges spinate, and all or most of those on the head rugose, as are also the edge of the orbit and the

superciliary ridge. Teeth—fine in jaws, on vomer, but none on the palate. Fins—dorsal spines moderately strong,

the first distinct from the remainder, the membrane deeply cleft : pectoral large and as long as the head,

reaching to below the commencement of the soft dorsal or even to its third ray, a single free ray below the

pectoral fin which is nearly as long as the fin, in dried specimens it sometimes splits into two : caudal rays, and
all the articulated ones, unbranched. Scales— absent. Colours —head greyish-brown above, sides and abdomen
lighter or flesh-coloured, with dark blotches and marks : dorsal fin light brown margined with black : pectoral

black, its appendage white : caudal buff', with three vertical brown bars.

Habitat.—Seas of India to China, attaining 4 or 6 inches in length.

Genus, 12

—

Cocoteopus, Eaup.

Corythobatus, sp. Cantor; Tetraroge, pt. Giinther.

Branchiostegals six. Head awl body strongly compressed : no groove across the occiput. Preorbital with a
strong blunt spiine : preopercle with a similar one : opercle armed. Villiform teeth in jams and vomer, palatines

edentulous. A single dorsal fin with more spines than rays (D. V^-T5 ) • *'*"' i^eah anal spines : pectoral lolthout any

free ray at its base. Articulated fin-rays single, unbranched. Scales absent.

SYNOPSIS OF SPECIES.

1. Cocotropus echinatus, D. \^, P. 11, A. j^.-g. Pinkish. Seas of India to tlie Malay Archipelago.

2. Cocotropus roseus, D. V-Tff> P- 1^: A. y?g. Pinkish, a white outer angle to each side of the caudal fin.

Coromandel coast of India.

1. Cocotropus echinatus.

Corythobatus echinatus. Cantor, Catal. p. 45, pi. 13.

Cocotropus echinatus, Kaup. Wiegn. Arch. Naturg. 1858, p. 333.

Tetraroge echinata, Giinther, Catal. ii, p. 136.

B. vi, D. if, P. 11, V. 1/3, A. f , C. 12.

Length of head 3/11, of pectoral 1/4, of caudal 1/6, height of body 2/7 of the total length. Eyes—
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near the dorsal profile and below tlie base of the two first dorsal spines, diameter 2/9 of length of head,

1~' diameters from end of snout, and 3/4 of a diameter apart. Body and head strongly compressed, the anterior

profile ascends almost vertically from the snout to the base of the first dorsal spine. Maxilla reaches to below

the centre of the orbit. Preoi'bital with a strong curved blunt spine, having a smaller but similar one at its

base : four blunt spines along the margin of the preopercle and three on the opercle. Teeth^yiWiSorm in the

iaws,' and in a crescentic band on the vomer. Fins—the single dorsal commences over the front half of the

orbit, the first spine being rather curved, and the longest equalling the head excluding the snout, the last spines

as hio-h as the rays which are unbranched : fi-om the end of the dorsal fin a membraneous continuation extends

to the base of the caudal. Anal spines very weak : caudal rounded. Body and head studded with small obtuse

prickles. ' Lc(fem?-///ie—indistinct. Colours—hi\S, with five brown lines radiating from the eye ; upper edge of

dorsal purple : some large brownish blotches in the upper half of the body, all the fins more or less dotted with

brown, and a whitish spot at the upper and lower angle of the end of the caudal.

'This species exists in the Calcutta Museum, where it was labelled Ajnstes spinosa, from the Andamans, it

attains a few inches in length.

Habitat.—Andamans and Pinang.

2. Cocotropus roseus, Plate XXXVIII, fig. 8.

B. vi, D. V-t\% P- 14, V. 1/3, A. -,%, C. 12.

Length of head 2/7, of caudal 1/7, height of body 2/7 of the total length. J?)/e.s- placed high up,

diameter 1/4 of length of head. If diameters from end of snout, and 3/4 of a diameter apart. Body strongly

compressed : profile from dorsal fin to snout oblique : mouth slightly oblique, lower jaw a little the longer.

Preorbital with two blunt spines, the longest going backwards to beneath the first third of the eye,_ the lower

and shorter one a httle downwards and backwards. A rough ridge passes across the suborbitals to a little above

the ano-le of the preopercle on the vertical limb of which are two blunt spines, the upper the longer, and equal to

the diameter of the orbit in length : two more smaller spines along its horizontal limb : three opercular^ spines :

an elevated occipital ridge, and also a temporal one having three blunt spines. No barbels, recf/i—villiform in

iaws and vomer, none on the palate. Fins—dorsal fin continuous, it commences over the middle of the eye

;

spines strong, the second being slightly the longest and equal to half the height of the body, they subsequently

slio-htly decrease to the last which is as high as the first ray : a membraneous extension exists from the end

of °the dorsal fin, and nearly reaches the base of the caudal. All the articulated fin-rays are unbranched.

Pectoral equals the length of the head and reaches to the commencement of the anal :
ventral short, reaching

half way to the anus, it has one spine and three rays : two weak anal spines only : caudal rounded. Scales-

absent, skin with many widely spread rough elevations, becoming somewhat spinate in large specimens : tubes

of lateral-line 10 or 11 distinct ones in number, which occupy its whole length. Colours—fleshy, the fins having

more of a pinkish tinge. Dorsal fin edged with white, having a dull grey band along its centre, and most

distinct in its last half : caudal edged with white, and having a dull base due to numerous grey spots : pectoral

and anal reddish, the former having many black spots upon it :
ventrals white.

These fish are very common in Macb-as in October, and through the cold months, but they rarely exceed

2h or 3 inches in length. .

Jerdon observes (Madr. Journ. Lit. and Sc. 1851, p. 141), " Agrioims , I possess a drawing of a

small species of this genus of a mottled red colour throughout. I only procured it once, it was named Crasi

toumhi, Tam." The specimen is in the British Museum, as Tetrarorje twjiiamtus (ii,p. 13G), from which it may

be readily distinguished, as the spines on its head are blunt, and its articulated fin-rays are unbranched, which

is not the case in A. tceniajwtus (see p. 157).

My reasons for considering this distinct from C. echinatus are the more obhque profile from the snout to

the dorsal fin : the second dorsal spine (instead of the first) being the highest : the pectoral having 14 (instead

of 10) rays, &c.
.

Habitat.—Covom&ndcl coast of India. The specimen is figured life-size.

Genus, 13

—

Pelor, Cuv. and Val.

Branchiostegals seven. Read irregularly shaped. Villiform teeth in the jaws and vomer. The three first

dorsal spines conne'ded hy a membrane and are at a little distancepwn the others (12-14) which are som&ivhat isolated

one from another, due to the interspinous membrane being deeply cleft : two free rays at the base of the pectoral fin,

having a connecting membrane: ventrals tlioracic. AHic^dated fiyi-rays brarw,hed. Scales absent. Head, body ami

fins with skinny appendages. Air-vessel small. Pyloric appendages few.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Pelor didactylwn, D. 3
1

^-.\*, A. 11-12. Brownish-grey, irregularly banded. Andaman islands to the

Malay Archipelago and beyond.

1. Pelor didactylum, Plate XXXIX, fig. 1.

Seorpcena didactyla, Pallas, Spic. Zool. Fas. vii, p. 26, t. 4.

Trigla rubicunda, Hornst. Nga Handl. ix, p. 45, t. 3.
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Synanceia didadyla et ruhkunda, Bl. Sclm. pp. 195, 19(3.

Pelor maaulatiiiH, Cuv. and Val. iv, p. 434; Les.s. Voj. Coq. Poi.ss. p. 210, t. xx; Giintlicr, Catal. ii,

p. 150.

PeJor olscurum, Cuv. and Val. iv, p. 430 ; Loss. Voy. Coq. Zool. ii, p. 211, Poiss. pi. 21, f. 2 ; Bleeker,
Ceram. iii, p. 241 ; Knei-, Novara Fisclic, p. 119.

Scorpwna digitata, Gronov. ed. Gray, p. 117.
Pelor didMtylmi, Giinther, Catal. ii, p. 150 ; Bleeker, Revis. Synan. 1874, p. 7, t. iv, f. 1.

B. vii, D. 3
1
lf:l^ P. 10 + II, V. 1/5, A. 11-12, C. 12.

Length of head 2/7 to 1/4, of caudal 2/11, height of body 2/7 of the total length. E,jes—<\iwiciev 2/11m the adult to 1/3 m the young of length of head, 2^ diameters from end of snout, and from 1 to Ii apart.
The maxilla reaches to nearly below the front edge of the eye : lower jaw considerably the longer : the width
of the head at the opercles equals its length. Interorbital space deeply concave with a transverse ridge between
the_ two eyes : a deep saddle-shaped

_
depression across the occiput : a groove below the eyes. Upper edge of

orbit with blunt spines : spinate occipital and temporal ridges : preopercle with spines on its vertical border : a
suborbital spiuate ridge: a tui-binal spine: opercle mostly with two spines. Rather long fleshy tentacles on the
lower jaw. Tee</i—villiform in jaws and on vomer, none on the palate. J'hw—second dorsal spine somewhat
the longest of the three first, as high as the longest in the rest of the fin, and 3/5 of the length of the
head

: interspinous membrane deeply cleft and covered with skinny appendages. Pectoral equals the length of
the head, and has two free rays at its base : caudal cut almost square. 5'ca/es—absent, but skinny appendages
over the head, back, and fins. CoZowra—brownish-grey becoming dirty white beneath, with fine spots over the
body and head. Dorsal coloured as the body, a dark band passes do-nii the last few spines on to the body, and
another over the last few rays takes the same course : caudal yellow with a dark vertical baud across its base,
and another in its last third : outer edge of anal dark coloured.

Habitat.—Andaman islands, from whence the one figured (a female 5J inches in length) was procui-ed,
to the Malay Archipelago, and beyond.

Genus, 14

—

Chokidacttlus, Richardson.

BrancJdostegah six. Head and body compressed. Bones'of the head toith osseous ridges; the preorlital, pre-
opercle and opercle with spines : a groove on the occipiit. Villiform teeth on the jaws, palate edentidoii-s. A single
dorsal fimvith more spines {IZ) than rays {%): anal icith tivo spines: piectoral fin loith three free rays: venirah
vnth one spine and five rays. Articulated fin-rays branched. Scales absent : some shinny appendages on the body.
Air-vessel absent. Pyloric appiendages few.

Geographical distribution.—Coromandcl coast of India, and seas of China.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Choridactylus midtlbarbis, D. y, P- !^' + HI, A. |. Brownish with darker markings: dorsal fin
yellow -with black marks : caudal yellow, with black basal and terminal bands : other fins dark, the ventral
•with white spots. Madras and China.

1. Choridactylus multibarhis, Plate XXXIX, fig. 2.

Choridactylus multibarbis, Richardson, Voy. Samarang, Fi.shes, p. 8, pi. 2, f 1-3.
Chorismodactylus multibarbis, Giinther, Catal. ii, p. 151.

B. vi, D. V, P. 9+III, V. 1/5, A. I, C. 15.

Length of head 1/4, of pectoral 1/4, of caudal 1/5, height of body 2/7 of the total length. Eyes—
high up, with prominent orbits, diameter 2/7 of length of head, 1 diameter from end of snoutf and rather
more apart. Mouth anterior : lower jaw slightly the longer, the maxilla reaches to beneath the front edge of
the orbit. Interorbital space concave, with two longitudinal ridges which posteriorly end in a transverse one
connecting them together. Upper edge of orbit with points scarcely spinate. Preorbital with a sharp spine
posteriorly, two-thirds the length of the orbit having a small one at its base pointing downwards, as well as
two or three more spinate elevations. A spinate or rough ridge runs along the suborbitals and aver the cheeks
to^ the middle of the vertical limb of the preopercle, which is armed with a sharp spine that crosses the whole
width of the opercle : it has a small one directed outwards at its base : there is likewise a spine at the angle of
the preopercle, and three blunt points along its horizontal edge. Two spines on the opercle. Occipital and
temporal ridges with blunt spines, one on the shoulder girdle above the base of the pectoral fin. A deep
depression across the occiput, extending down behind the eyes. A fleshy tentacle over the centre of the eye,
and some on the mandible. Teei^i—villiform in the jaws. J'/ws—dorsal fin commencing just behind the eyes'
the first three spines somewhat removed from the rest, the fourth likewise stands at some distance from those
in front of or behind it, the third and fourth spines the longest, nearly equalling two-thirds the height of the
body, interspinous membrane deeply emarginate : rays a little higher than the longest spine and branched near
their extremities : pectoral rounded and having three free rays below its base : ventral large and attached by
nearly the whole length of its inner edge by a skinny flap to the abdomen : anal spines small, the second one-
third the longest

:
caudal rounded. Scales—absent. CoZo?tcs—brownish, with a yellow shoulder mark, and

two or three vertical orange bands : base of ventral and anal with fine white spots. Fins blackish brown, with
T
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a light band Isetween the fourth and sixth dorsal spines : margins of pectorals orange : caudal -with a black
baud at its base, and another in its last third having a light edge : outer two-thirds of anal blackish : free rays
black, with white in their middle.

This is the species observed upon by Jerdon (Madr. J. L. and Sc. 1851, p. 141,) as follows :
—" I have

<lrawings and specimens of a very cui-ious fish, which I have marked as Apistus niger, C. V. I however hardly
think it can belong to this genus

;
it appears to me rather an aberrant form of Pterois, allied to Swainson's

genus Bracliijrits."

This fish is very common at Madras, attaining about 4 inches in length : the specimen figured (life-size)

is from that locality.

Ilahitat.—Coromandel coast of India, and China.

Genus, 15

—

Stnancidicm, Miill.

Buffichthjs, Swains.

Uranchiostegals seven. Mead monstrous and 'irregularly shaped, ltd wltliout sharp spines. Villiform teeth

on the jaws and vomer, hat not on the palatines. The soft dorsal continuous v)ith the spinous, less rays (6-9) than
spines (13) ; anal with 3 spines and few (5) rays : no pectoral appendu/jes. Scales absent : body and sometimes
the head with skinny flaps. Air-vessel small. Pyloric appendages few.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Synancidium hoiridum, D. 'fly^, A. -|. Eyes elevated : a deep saddle-shaped depression across the
occiput.

1. Synancidium horridum, Plate XXXIX, fig. 3.

Scorpmia horrida, Linn, i, p. 453 ; Bl. t. 183 ; Lacep. iii, p. 261, ii, t. 17, f. 2.

Sy7tanceia horrida,!^. Sclxn. -p. VJi; Cuv. and Val. iv, p. 440; Bleeker, Verb. Bat. Gen. xsii, Scler.

p. 9, and Revis. Synan. 1874, p. 12.

Baarpmna monstrosa, Gronov. ed. Gray, p. 117.

Synanceia grossa. Gray and Hard. Ind. Zool. i, pi. 97.

Buffichihys horrida et grossa, Swainson, Fish, ii, p. 268.
Synanceia traehynis, Richards. Ann. and Mag. Nat. Hist. 1842, is, p. 385.
Synancidium horridum, Miill. Akad. Wiss. 1844, p. 163; Giinther, Catal. ii, p. 144; Kner. Novara Fische,

p. 119.

B. vii, D. i|:i3, P. 16, V. 1/5, A. a, C. 12, Ca3c. pyl. 3, Vert. 10/14.

Length of head 1/3, of caudal 2/11 to 1/6, height of body 1/3 of tlic total length. Eyes—diameter 1/8 of
length of head, 3 diameters from end of snout. Crown of head ii-regularly saddle-shaped : a deep groove on the
cheeks, orbit raised. Teeth—vUliform in the jaws and on the vomer, which last, Bleeker observes, are not
invariably present.* J'wjs— dorsal spines stiff", the three first the highest and somewhat separated from the
others : the vertical fin more or less enclosed in skin. Articulated fin-rays branched. Skin with numerous
large and small tubercles even when on the fins : some large fringed tubercles along the lower edge of preopercle
and preorbital. Colours—brownish-fawn colour superiorly, becoming lighter below : irregular blotches on the
body, and smaller ones on the fins.

Habitat.—Seas of India to the Malay Archijielago and beyond.

Genus, 16

—

Synanceia, Bl. Schn.

Syna7iceichthys, Bleeker.

Branchiostegals seven. Head monstrous, irregularly shaped but spnneless, no saddle-shaped fossa across the

occiput : no transvase elevation between the orbits, nor deep groove helmv the eyes. Villiform teeth on thejaivs, vomer
and pialatine bones edentulous. The soft dorsal coritiniious with the spinous, less rays (5-6) than spines (13-16) :

anal vnth 3 spines aiid feiu (5) rays, no pectoral appendages. Air-vessel_ present. Scales absent. Pyloric appen-
dages fevj.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Synanceia verrucosa. D. J.|-, A. f . From the Red Sea, through tliose of India to the Malaj'

Archipelago and beyond.

1. Synanceia verrucosa, Plate XXXIX, fig. 4.

Bl. Schn. p. 195, t. 45; Riipp. N. W. Fi.sche, p. 109 ; Giinther, Catal. ii, p. 146; Klunz, Verb. z. b. Ges.

Wien, 1870, p. 811 ; Bleeker, R6vis. Sjm. 1874, p. 15.

Scorpiasna bruchio, Lacep. iii, pp. 259, 272, pi. 12, f. 1.

ScorpuMo, brachiata, Shaw, Zool. iv, pt. 2, p. 274.

Synanceia sanguinolenta, Ehren. Pise. t. 3.

Synanceia brachio, Cuv. and Val. iv, p. 447; Bleeker, Sclerop. p. 9.

• Of course if the presence of vomerine teeth is inconstant, the genus Synancidium (wliich is chieflj separated from
Synanceia owing to their presence) has no generic value.
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B. vii, D. i:V, P. 1/8, V. G, A. |, C. 10-12, Csec. pyl. 0(4). Vert. 10/14.

Length of head 2/.5, of caudal 1/7, height of body 21 in the total length. JS'f/es—diameter 1/6 to 1/7 of

length of head and 2 diameters from end of snout. Head monstrous : interorbital space very concave : orbits

but little elevated. A slight groove on the cheek : no saddle-shaped depression across the occiput. The anterior

uxtremity of the lower jaw is on the dorsal profile. Body with cutaneous excrescences, and many filaments

about the head. Cofowre—brownish, caudal with a vertical dark band down its centre and white mai'gins

:

pectoral and ventral with dark edges and light borders : anal banded.

Lienard's Synancee « trois handes, D. 13/7, P. 18, V. 1/5, A. |, C. 14 (Nat. Hist. Soc. Mauritius, 1839,

p. 34) is apparently this species. Three vertical white bands, the first between the fifth and seventh dorsal

spines : the second at the commencement of the rays : the third over the base of the caudal. Caudal with

two brown bands between the white, and a third of yellow.

Le JuD-e, in the Transactions of the same Society (1871, v, p. 10), has observed that this fish termed
' Lafie' is very poisonous at the Mauritius ; the poisonous instrument being its dorsal spines, each of which

has a poison bag at its base.

Hahitat—Eed Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond : attaining

at least 13 inches in length.

Genus, 17—PSEUDOSTNANCEIA.

Brancldosterjals seven. Body elongated, cmteriorly sub-cylindrical, posteriorly compressed : head Iroad

depressed. Eyes on the upper surface of the head directed upviards. Preopercle and preorhital armed. Gill-opening

with a sitperior as well as posterior orifice, the two being continuous. Villiform teeth in the jaws and on the vomer,

none mi the palate or tongue. A single dorsal fin with strong spines (16) and (5) unhranched rays: anal with three

spines and few rays (7). No piectoral appendage. Ventral thoracic with one spine and lessthanfive (3) rays, ami not

united to the abdomen along its inner edge. Articulated fin-rays unhranched. Scales absent, skin smooth.

This genus differs from Leptosynanceia, Bleeker, in having vomerine teeth. Should these teeth be

inconstant, the fish described would belong to genus Leptosynanceia.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Pseidosyna'Meia melanostigma. D. V°> -A-- t- Grey mottled with black. Some of the fins yellow with

black edges or bauds. Coast of Sind.

1. Pseudosynanceia melanostigma, Plate LV, fig. 6.

B. vii, D. VS P- 14, V. 1/.3, A. A, c. 11.

Length of head 4|, of caudal 4^, height of body one-sixth in the total length. B^es—diameter 1/7 of

length of head, 1\ diameters from end of snout, and 3 apart. The eyes arc upon the upper surface of the head

and directed upwards and slightly outwards. The maxilla, which expands posteriorly, reaches to below the

middle of the eye. Upper surface of head depressed and its width rather exceeding its length. Preorbital

with ridges placed in a star form and ending in two spines on its lower border. IJpper surface of the head

with sinuous, but not spinate, ridges. Preopercle with a moderately strong spine at its angle, and three short

blunt ones along its lower limb. Operole with a spine. Gill opening with a small roundod_ superior orifice,^

exclusive of, but continuous with the posterior one. Lower jaw the longer, its symphysis forming a portion of

the dorsal profile. Teeth—villiform in the jaws, in a well-developed transverse band across the vomer, none on

the palate or tongue. Fins—dorsal spines strong, commencing over the centre of the opercle, the posterior ones

being somewhat the longest but not so high as the rays, which are unhranched; interspinous membrane deeply

cleft, the soft dorsal not continuous with the caudal. Pectoral with its upper rays much the longest, it extends

to over the anal. Ventral short. Anal spines short but pungent, its rays and those of the caudal unhranched.

No skinny tentacles on head, body or fins. Colours—of a grey mottled with black on the top of the head and

along the back, becoming yellow on the abdomen. Spinous dorsal also mottled, a vertical yellow band across

the front half of the soft dorsal, and black in its last half. Pectoral yellow, with some grey spots at its base

and a wide black edge. Ventral and anal yellow edged with black. Caudal yellow, with a black band down

its last half, externally edged with yellow.

Habitat.—Kurrachee, in Sind, where I procured the specimen figured (7 inches long). It lives in the

mud and is difficult to obtain, for although I saw several we only captured one.

Genus, 18

—

Poltcaulis, Giinther.

SynOmceia, sp. Bloeh : Trachicephalus,* Swainson.

Branchiostegals seven. Body anteriorly sub^cijlindrical, posteriorly compressed : head hroad,^ rather depressed.

Eyes directed upimrds. Preopercle armed. Gill-opening with a stiperior as well as posterior orifice, the tivo being

continuous. Villiform teeth in the jaws, absent on the vomer. A single dorsal fin with flexible qiines and rays: anal

somewhat elongated : no pectoral appendages : ventral thoracic, united to the abdomen along its inner edge. Articu-

lated fin-rays unhranched. Scales absent. Vertical fins more or less enveloped m skm.

Geographical distribution.—Seas of India to the Malay Archipelago and beyend.

* PreoccupieJ, Trachycephalus, Tsch. Kept. 1838.
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SYNOPSIS OF INDIVIDUAL SPECIES.

1. Polycaulis elongatus, D. i-yI-Mi ^- 11-15. Brown, with the fins black-edged or else spotted with white.

Seas of India to the Malay Archipelago and beyond.

1. Polycaulis uranoscopus, Plate XXXIX, fig. 0.

Synanceia iiranoscopa, Bl. Schn. p. 195 ; Cuv. and Val. iv, p. 458.

Synnnceia elongata, Cuv. and Val. iv, p. 45G ; Bleeker, Vei'h. Bat. Gen. xxii, Sclerop. p. 10; GrilEth,

Cuv. An. King, xi, pi. 8, fig. 3.

TracJdcephalus elongatus, Swainson, Fishes, ii, p. 208.

Synanceia hreviceps, Richardson, Voy. Sulph. Fishes, p. 71.

JJraiwscopus adhesipinnis, Blyth, J. A. S. of B. 1800, p. 142.

Polycauhis elongatus, Giinthcr, Catal. ii, p. 175; Kner, Novara Fische, p. 120.

B. vii, D. T-JIil, P. 13, V. 1/5, A. 11-15, C. 11.

Length of head from 1/5 to 2/9, of caudal 1/5 to 2/11, height of body 1/5 to 2/9 of the total length.

Eyes—diameter 2/9 to 1/5 of length of head, 1^ diameters from end of snout, and 2 apart. The maxilla reaches

to below the middle of the eyes. Head as wide as long, and covered with bony ridges having numerous blunt

])OUits : a blunt preorbital spine having a short one at its base, five along the edge of the preopercle, two on

opercle. Lower jaw the longer. Gill-openings having a small rounded superior orifice continuous with

the posterior one. Teeth—villiform in the jaws, becoming very obsolete in old specimens. Fins—spines and
rays enclosed in the skin, the dorsal commences between or rather in advance of the superior openings of the

gills, its spines are low and more or less flexible. Pectoral pointed and a little longer than the head, ventral

attached along its entire inner edge to the abdomen : caudal cut square. Scales—absent. Colours—brownish,

with or without white dots : fins stained dark at their edges, sometimes spotted, the caudal with a white edge.

One of Bloch Schneider's specimens of Synanceia tiranoscojja, in spirit, was shown me at Berlin as his

type, it was identical with that described above. In the description he states it possesses D. 31 (probably a

misprint for D. 21), and A. 20 (perhaps for 10, the first short ray having been overlooked). His specimen came
from Tranquebar.

Jerdon (M. J. L. & Sc. 1851, p. 141) observes that this fish is termed Cid toimibi, Tam. at Madras, and

is not very uncommon.
Habitat.—Seas and estuaries of India, to the Malay Archipelago and beyond, attaining at least 5 inches

in lencfth.
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Family, VIII—TEUTHIDIDyE, Cuv.

Teuthjes, pt. Cuv.

Branchiostegals five : pseudobranchieB well developed. Body oval and strongly compressed. Eyes of
moderate size, lateral. Mouth slightly cleft, and but little protractile. A single row of cutting incisors in
either jaw : palate edentulous. One dorsal fin with the spinous portion more developed than the soft: anal
with seven spines. Ventrals thoracic, with two spines and three intermediate soft rays. Scales minute.
A complete lateral line, but no armature, on the side of the free portion of the tail. Air-vessel present.
Pyloric appendages few.

Several different opinions have been advanced respecting the position this family of Acanthopterygian
fishes should hold. Cnv. and Val. placed them after their Mmiidce and next to their Acauthuridce. Swainson
observed (Fishes, ii, p. 247) :

" the procumbent advanced spine before the dorsal induces me to place this o-enus
between Seriola and C'aranx rather than with the Acaiithuri."

SYNOPSIS OF INDIVIDUAL GENUS.
1. Teuihls.—Definition as in the family.

Genus, 1

—

Teuthis,* Linn.

Stganus, Forsk. : Centrogaster, Houtt. : Amphaeanthus, Bl. Schn. : Buro, (Comm.) Lacep.

Branchiostegals five : pseudobranchim. Body oval, strongly com/presssd. Teeth small, denticulated. A siin/le

dorsal fin loith thirteen spines as well as a horizontal one anteriorly ; anal with seven; each ventral with two, an outer
and an inner one, having three intermediate rays. Scales minute, cycloid. Air-vessel large, forked loth anteriorly and
posteriorly. Pyloric appendages lohen present^ few (4-G)

.

Geographical distribution.—Red Sea, East coast of Africa, Seas of India to the Malay Archipelago
and beyond.

SYNOPSIS OF SPECIES.

1. Teuthis Java. Neutral tint, with grey rounded spots on head, and along the back, becoming more
elongated on the sides and lineated on the abdomen. Seas of India, to the Malay Archipelago and beyond.

2. Teuthis vermiculata. Light brown, with undulating bluish lines, about one-fourth as wide as the
gi'ound colour. Seas of India, to the Malay Archipelago and beyond.

.3. Teuthis marmorata. More elongated than the last, colours much the same, but the blue lines are
narrower and become sinuously-longitudinal on the sides. Seas of India, to the Malay Arcliipelago and beyond.

4. Teuthis virgata. Oblique lines and spots on the snout, blue spots on the upper third of the body : a
wide brown blue-edged ocular band, and another from the spinous dorsal to the base of the pectoral fin. An-
damans to the Malay Archipelago and beyond.

5. Teuthis concatenata. Blue bands on the head : orange spots over the body. And'amans to the Malay
Archipelago.

6. Teuthis margaritifera. Brownish-olive, with scattered small blue spots, and a dark shoulder-mark :

some marks and lines on the vertical fins. Andamans to the Malay Archipelago and beyond.
7. Teuthis sutor. Body biglier, otherwise very similar to the last. Spots larger, those on the sides with

a dark centre : a dark shoulder-mark. Seychelles and Malabar.
8. Teuthis oramin. White spots over the body : a dark shoulder-mark and barred caudal fin. Seas of

India to the Malay Archipelago and beyond.

9. Teuthis stellata. Greyish, with purplish angular spots : a dark shoulder-mark sometimes present.

Red Sea through those of India.

1. Teuthis Java, Plate XXXIX, fig. 5.

Teuthis Java, Linn. Syst. i, p. 507 ; Gmel. Linn. p. 1362 ; Cantor, Catal. p. 207 ; Giinther, Catal. iii,

p. 315 ; Day, Fish. Malabar, p. 125.

Sparus spinus ? Russell, Pish. Vizag. ii, p. 2, and Worahviah, pi. 102.
Amphacantiius Javus, Cuv. and Val. x, p. 118; Bleeker, Verb. Bat. Gen. xxiii, Teuth. p. 9 : Schleg. and

Mull. Verb. Nat. Ges. Overz. Bezitt, p. 10 ; Kner, Novara Fische, p. 205.

Ottah, Tam. : Thar-oar-dah, Andam. ; Worahtvah, Tel.

B. v, D. i-J, P. 18, V. 2/3,*A. i C. 19.

Length of head 4/21, of pectoral 1/6, of caudal 1/5, height of body 3/8 to 4/11 of the total length. Eyes—

* Worah. Tam. ; Nga-]:iron-l!a, Hugh. f Riippell states that in T. sujana they are absent.
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diameter 1/3 to 2/7 iu tlie longtli of head, Ij diameters from end of snout and also apart. Interorbital space

rather elevated, vrith a central shallow groove which narrows anteriorly : anterior superior edge of orbit serrated.

The maxilla extends to below the posterior nostril : horizontal edge of preopercle roughened. The height of

the soft portion of the cheek equals that of the orbit, whilst it is one-half wider than deep. Teeth—generic.

F[;is—dorsal spines strong, their base occupying five-sevenths of that of the entii-e fin, the spines increase in

leno-th to the fourth, which is as long as the head excluding the snout, and slightly higher than the rays, from

it they decrease to the last which equals the length of the snout : soft portion of fin (as well as of the anal)

obliquely rounded : anal spines strong, increasing in length to the third which equals the longest in the

dorsal fin, from thence they decrease to the sixth, but the seventh is longer and equal to the third : caudal

emarginate, its central rays being equal to two-thirds of the length of the longest of the outer ones. Scales—
minute. Colours—head, back, and sides of a dark brownish neutral tint, becoming lighter on the abdomen.

On the head and back many pale grey rounded spots, becoming more elongated on the sides and abdomen. The
upper spots are not so wide as the gi-ound colour. No streaks on the head as a rule, but to this there are excep-

tions, and in some instances the cheeks are reticulated : fins imm aculate.

This doubtless is Hepatiis, Gronov. Zooph. t. 8, fig. 4, and probably AmpliacantJms BusseUn, Bleeker.

Habitat.—Seas of India to the Malay Archipelago and beyond. Jerdon (il. J. L. and S. 1851, p. 138)

mentions having procured both of Russell's species at Madras.

2. Teuthis venniculata, Plato XL, fig. 1.

Amphacanthus vermiculatus, (Kuhl. and v. Hass.) Cuv. and Val. x, p. 126 : Miill. and Schleg. Verh.

Ovcrz. Bez. Vissch. p. 11, pi. 3, fig. 3 ; Bleeker, Verh. Bat. Gen. xxiii, Teuth. p. 11.

Teutlds varm.kulata, Giinther, Catal. iii, p. 317; Day, Fishes of Malabar, p. 123.

Kut-e-rah, Mai. : Choiv-lud-dah, Andam.

B. V, D. ^Vo, P- IG, V. 2/3, A. ^V, C. 17.

Length of head about 1/5, of caudal 2/13, height of body 3/7 to 2/5 of the total length. Eyes—diameter
3^ in the length of head, upwards of 11 diameters from end of snout, and IJ apart. The maxilla reaches

about half way to below the front edge of the orbit. Angle of preopercle slightly produced. Teeth—generic.

Fins—Dorsal spines strong and occujjying five-sevenths of the length of the base of the entire fin, fi'om the

fourth they are of about the same height, equalling half the length of the head, but are not so high as the first

few rays : rayed portion of the fin angular : anal of the same form as the dorsal, but the spines are stronger and

occupy tliree-fifths of the entire base of the fin, they are of about the same height from the third, equalling half

the length of the head : pectoral two-fifths of the height of the body and longer than the ventral which does not

quite reach the anal fin : caudal shghtly emarginate. Scales—minute, but distinct over the body and cheeks.

Colours—light brown, running into bluish green on the back, and nearly white on the abdomen. The whole of

the body, head, and lips are lineated with undulatmg bluish lines of about one-fourth the width of the ground

colour, beiag broadest near the abdomen : caudal fin with brown lines.

UaUtat.—Seas of India, Malay Archipelago and beyond, attaining at least 11 inches in length.

3. Teuthis marmorata, Plate XL, fig. 2.

Amphacanthus marmoratus, Quoy and Gaim. Voy. Uranie, Zool. p. 367,>pl. C2, fig. 1 ; Cuv. and Val. x, p.

124 ; Kner, ISTovara Fische, p. 208.

Teuthis marmorata, Giinther, Catal. iii, p. 322.

Teuthis striolata, Giinther, Catal. iii, p. 319, and Garrett, Fische d. Sudsce, t. 59, fig. A.

B. V, D. ii, P. 18, V. 2/3, A. f, C. 17.

Length of head 3/16 to 1/5, of caudal 1/7, height of body 3/10 to 2/7 of the total length. Eyes—
diameter 1/3 of length of head, 1 to 1} diameters from end of snout, and 1 apart. Interorbital space nearly

flat, edge of orbit entire. The maxilla reaches to nearly below the hind nostril. The soft portion of the cheek

(between the orbit, preopercular limb, and hind edge of preorbital and maxilla) is as liigh as the orbit, and but

slightly longer than high. Teeth—generic. Fins—dorsal spines of moderate strength, iucreasing to the fourth

and subsequently decreasing from the seventh, the highest spines equalling the length of the head behind the

fi.rst third of the eyes, and bemg half as long again as the soft portion of the fin which is rounded : pectorals

as long as the head excluding its post-orbital portion : ventral reaches more than half way to the anal : anal

spines increase in length to the third, (which equals half the length of the head,) from whence they decrease to

the last, which equals two-fifths of the same extent : caudal lobed, upper lobe the longer. Colours—brownish,

covered aU over the back with blue vemiiculated lines, which become sinuously-longitudinal along the sides :

head covered with similar lines. Dorsal, anal, and caudal with sinuous brown lines : pectorals yellow.

Ilabitat.—Seas of India to the Malay Archipelago.

4. Teuthis virgata, Plate XL, fig. 3.

Am-phacanthus virgatus, Cuv. and Val. x, p. 133 ; Miill. and Schleg. Verh. Overz. Bez. Vissch. p. 14, pi.

3, fig. 1 ; Bleeker, Verh. Bat. Gen. xxiii, Teuth. p. 11 ; Kner, Novara Fische, p. 209.

Teuthis virgata, Giinther, Catal. iii, p. 323.
Tah-meer-dah, Andam.
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B. y, D. i^, P. 17, V. 2/3, A. ^ C. 17, Case. pyl. 4.

Length of head 2/9, of caudal 2/9, height of body 2/5 to 3/7 of the total length, ^//es—diameter 1/3

of length of head, IJ diameters from end of snout, and 1^ apart. A slight protuberance oyer the eyes : no

serrations to orbit. The maxilla reaches to below the posterior nostril. Angle of preopercle slightly produced.

Teeth—generic. Fins—dorsal spines rather strong, increasing in length to the fifth, from whence they remain

of about the same height to the seventh, after which they decrease ; the longest spines equal that of the head

excluding the snout, and are of the same height as the longest of the rays, the soft portion rather angular

:

pectoral as long as the head excluding its post-orbital portion : ventral does not reach the anal : anal spines

increase in length to the fourth, from which they continue of about the same length, or equal to the longest in

the dorsal fin : caudal emarginate. Scales—minute. Colours—some oblique blue lines and spots on the snout.

Upper two-thirds' of body coppery yellow, covered with round blue spots, and having blue lines on the head.

A brown band, as wdde as orbit, extends from before the dorsal fin through the eye to below the jaws ; a second

from the sixth and seventh dorsal spines to the base of the pectoral, both these bands are edged with blue.

Fins yellowish.

Iliililtat.—Andamans (where the specimen figured was taken) to the Malay Archipelago, and beyond.

5. Tenthis concatenata, Plate XL, fig. 4.

Ampliacantlms cotieatenatus, Cuv. and Val. s, p. 127; Bleeker, Amboina, p. 46.

Teuthis concatenata, Cantor, Catal. p. 208 ; Giinther, Catal. iii, p. 31G.

Thar-oar-dah, Andam.

B. V, D. ^, P. 18, V. 2/3, A. I, C. 18, Ca3c. pyl. 5-0, Vert. 10/13.

Length of head 4/19, of caudal 4/21, height of body 3/8 to 2/.5 of the total length. J?i/es—diameter 1/3

of length of head, 1^ diameters from end of snout, and 1 j apart. Dorsal profile more convex than that of the

abdomen. Interorbital space with a broad shallow groove along its whole extent, bounded on either side by a

low ridge : anterior-superior angle of the orbit feebly serrated : preopercular angle slightly produced. Soft

portion of the cheek as deep as wide, and equal to 1 diameter of the orbit. Teeth—generic. Fins—dorsal

spines increase in length to the fifth, which equals the length of the head excluding the snout; they subsequently

.slightly decrease to the twelfth, but the last is a little longer : soft portion of dorsal and anal fins angular and

rather higher than the longest spine : pectoral almost as long as the head : ventral reaches the anal spines :

anal spines increase in length to the third, which equals the highest in the dorsal fin, the last spine is a little

longer : caudal emarginate. Scales—larger than in most of the known species. Colours—dark, greyish-brown,

covered all over with light orange spots, which along the back are larger than the interspaces, but decrease in

size towards the abdomen. A broad blue band extends fi-om below the orbit to the angle of the mouth, and

another passes along the jjreopercle : brown spots on the caudal fin.

Hahitat.—Andaman islands and IMalay Archipelago.

6. Teuthis margaritifera, Plate XL, fig. .5.

Amphacanthus margaritiferus, Cuv. and Val. s, p. 145; Blocker, Java, iv, p. 334; Kner, Novara Fische,

p. 20G.

Teuthis margaritifera, Giinther, Catal. iii, p. 317.

B. V, D. ii, P. 17, V. 2/3, A. I, C. 17, Vert. 10/13.

Length of head 4/21, of caudal 2/11, height of body 4/13 to 2/7 of the total length. £(/es—diameter

1/3 of length of head, 1\ diameters from end of snout, and also apart. Dorsal and abdominal profiles equally

convex. The maxilla reaches to below the posterior nostril. Interorbital space nearly flat : no serrations along

the edge of orbit. Soft portions of the cheek two-thirds as liigh as the orbit is long, and half longer than high.

Angle of preopercle slightly produced. Teeth—generic. Fins—dorsal spines rather weak, increasing in length

to the fifth which is a little above half the length of the head and one-third longer than the rays, subsequently

they decrease to the last which equals the diameter of the orbit in length : pectoral rather pointed and as long

as the head excluding its post-orbital portion : ventral does not reach the anal spines : third and fourth anal

spines slightly longer than the second and equal to the third of the dorsal fin, from thence they decrease to the

last which equals Ij diameter of the orbit in length: caudal lobed, the upper the longer, central caudal rays

two-thii-ds as long as the longest of the outer ones. Scales—minute. Colours—brownish-olive, with small

scattered blue spots on the back and sides, much smaller than the interspaces : a dark oval shoulder-mark ;

some dark lines on the spinous dorsal : soft dorsal and anal with brown spots.

Hahitat.—Andamans to the Malay Archipelago and beyond.

7. Teuthis sutor.

? Buro hnmneus, Comm. V.
AmpJtacanthus sutor, Cuv. and Val. x, p. 148.

Teuthis sutor, Giinther, Catal. iii, p. 317; Day, Fish. Malabar, p. 120.

Teuthis margaritifera, Playfair, Proc. Zool. Soc. 1807, p. 855 (not Cuv. and Val.).-
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B. V, D. ^ =„i ->, P. IG, V. 2/3, A. ^ [„!), C. 17.

Length of head 2/11, of caudal 2/11, height of body 4/11 of the total length. E^es—diameter 2/7 of

length of head, 1^ diameters from end of snout, and 1^ apart. The maxilla reaches to below the front nostril.

Anterior-superior edge of orbit indistinctly serrated. Fins—fifth dorsal spine the longest and equal to half the

length of the head, from it they decrease to the last which equals ly diameters of the orbit in length : third

anal spine the longest equalling half the length of the head, from it they decrease to the last which is only

two-fifths of the same distance : caudal emarginate, the central rays two and a quarter in the length of the

outer ones. Colours—light brown, -with pale blue spots, those in the middle of the side being the largest and

having brown centres : a dark blotch on the shoulder.

In Cuv. and Val. it is observed as closely resembling A. margariliferus, but having its pectorals a little

more short and rounded.
Eahitat.—Seychelles and coast of Malabar : the foregoing description is from Colonel Playfair's specimen,

11 inches in length, cajitured at the Seychelles.

8. Teuthis oramin, Plate XL, fig. G.

Amiilw.ccmthus gtdlatus, var. oramin, Bl. Schn. p. 207, t. 48.

Anijjhacanthus cdhoimnctatus, Temm. and Schleg. Fauna Japon. Poiss. p. 128.

Teuthis hrevirostris, Gronov. ed. Gray, p. 142.

Teuthis oramin, Giinther, Catal. iii, p. 318.

Teuthis alhopunctata, Giinther, Catal. iii, p. 318.

B. V, D. \%, P. 16, V. 2/3, A. f, C. 17.

Length of head from 4f to 5^, of caudal Ij'j, height of body 1/3 to 3| in the total length. Eijes—

diameter 2| in the length of head, 1 to 1\ diameters from end of snout, and 1 apart. Interorbital
_

space flat,

anterior-superior edge of the orbit very finely serrated. The maxilla Teaches to below the posterior nostril.

The preopercular angle slightly produced : the soft portion of the cheek as high as the orbit and half longer than

hie-h. Teeth—generic. F/ws—dorsal spines rather weak, increasing in length to the fourth which equals the

length of the head excluding the snout, and is nearly twice as long as the rays, subsequently tliey decrease to the

last which is only two-fifths of the length of the head : pectoral as long as the head excluding its postorbital

portion : ventrals do not reach the anal : anal spines increase to the third and fourth which equal the highest in

the dorsal fin, they subsequently decrease to the last which equals 1\ diameters of the orbit in length : caudal

with pointed lobes, the central rays being equal to two-thirds of the length of the outer ones. iS'cn^es—very

minute. C'o?0!(re—olivaceous, with indistiJict longitudmal stripes in the upper half of the body, below silvery-

white. A round black shoulder spot, and a Ijlack'spot at the top of the eye : numerous pearl white spots on the

upper half of the body. Dorsal fin spotted with brown : caudal with four or five vertical bars and a black outer

edge. Spinous portion of anal with large black spots, the soft irregularly lineated : pectorals orange. In

specimens over 7 or 8 inches in length, the markings on the fins generally become obsolete, the white spots on

the body decrease in number, and have a blue tinge. The shoulder spot becomes dark, but the spot on the

upper edge of the eye remains.

The black shoidder spot has been omitted in Bl. Schneider's figure, which otherwise is not incorrect

:

when freshly captured the bars across the caudal fin are very distinct.

Dr. Giinther observes, " Professor Peters has informed us that the dried typical specimen mentioned by

Schneider appears to have been lost." (1. c. p. 318). It must however be added that Schneider's specimen m
spirit is still in good preservation at Berlin.

Mahitat.—Common along the coasts of India, attaining at least nine inches in length. If it is the same

as Amjihacanthus dorsalis, C.\.=Teuthis dorsalis. Cantor, it would appear to be found at Pinang and Java.

9. Teuthis stellata.

Scarus steUatus, Forsk. p. 26, No. 10.

Amphacanthus steUatus, Bl. Schn. p. 209 ; Eiipp. N. W. Fische, p. 120.

Amphacanthios punctatus, Riipp. Atl. Fische, ja. 46, pi. 11, f. 2 (not Bl. Schn.)

Anipihacanthus nuchalis, Cuv. and Val. x, p. 140.

Teuthis stellata, Giinther, Catal. iii, p. 320.

B. V, D. \%, P. 16, V. 2/3, A. |, C. 19.

Length of head nearly 1/4, of caudal 1/4, height of body about 1/3 of the total length. iJi/es—diameter

1/3 of length of head, U diameters from end of snout, and l\ apart. The maxilla reaches to below the hind

nostril. >r/w—fourth dorsal spine the highest, soft dorsal and anal rather pointed: last anal spine the longest :

caudal deeply lobed, the upper the longer. C'o?o«i-s—greyish, covered all over with small angular spots of a

purplish-1irown colour : a greenish-yellow spot in front of the dorsal fin : a dark shoulder spot sometimes present

:

dorsal and anal fins spotted with brown, the l^order of the soft rays and of the caudal yellowish.

A specimen in the Calcutta Museum from the Red Sea has fine white upper edges and dark lower ones

to the spots on the body.

Habitat.—'&ii& Sea, through those of India.
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Family, IX—BERYCID^, Lowe.

Rolocentnnce, pt. Swainson.

Branchiostegals from four to eight : pseudobranchiEe present. Form of body oblong, or rather elevated

and compressed. Opercles more or less armed. Head with large muciferous cavities. Eyes large, lateral.

Cleft of mouth more or less oblique, extending to the sides of the muzzle. Teeth more or less villiform in

both jaws, and usually so on the palate. Dorsal fin, when single, having the spinous portion of less extent

than the soft, or with isolated spines in front of the fin : or there may be two dorsals, the first being spinous.

Ventrals thoracic, each with either less or more than five soft rays. Scales ctenoid, seldom bony or absent

:

none on the head. Pyloric appendages numerous or in moderate numbers.

SYNOPSIS OF GENERA.

1. Myripristis. Branchiostegals seven to eight. Bones of the head serrated, no large spine at the angle

of the preopercle. Tropical seas.

2. Holocentrum. Brancliiostegals eight. Bones of the head serrated : a long, strong, spine at the angle of

the preopercle. Tropical seas.

Genus, 1

—

Mteipeistis, Cuv.

Branehiostegals usually eight, more rarely seven: pseudohraMcMre well developed. Eyes large, mostly lateral.

Muzzle short, lower jaw prominent. Cleft of mouth oblique, in one species horizontal. Opiercular pieces serrated

:

operate generally with one spine, none on the preopercle. Teeth villiform onjaius, vomer, and palatines, there may he

an outer widely separated row of small obtusely conical ones in the jaws. Two dorsal fins, scarcely united: ventral

with one spine and seven rays : anal ivith four spines : caudal forked. Scales large, ctenoid. Air-vessel transversely

contracted near its centre. Pyloric appendages in moderate numbers.

Although considerable prominence has been given to the presence or absence of black marks on the fins

in species of this genus, I am convinced that it is subject to great variation, and present or absent in the same
species.

Geographical distribution.—Tropical seas.

SYNOPSIS OF SPECIES.

1. Myripristis botche, D. 10
| Xilj-g"' ^- Ta-Tsi '-'• 1- 28-30, L. tr. 3/7|. Soft dorsal, anal, and caudal black

edged, first dorsal also often more or less black. A dark opercular and axillary mark. East coast of Africa,

seas of India to the Malay Archipelago and beyond.

2. Myripristis murdjan, D. 10
| -nrii-s-, A. tt-tt' ^- •• 28-30, L. tr. 3|/7|. Red, with a dark mark at the

gills and axQla. East coast of Africa, seas of India to the Malay Archipelago and beyond.

1. Myripristis botche, Plate XLI, fig. 1.

Sparus botche, Russell, Fish. Vizag. ii, p. 4, pi. ev.

Myripristis botche, Cuv. and Val. iii, p. 181 ;
(Bleeker, Perc. p. 52, Kner, Novara Fische, p. 5, t. i, f. 1,

not synon.)*
Myripristis adustus, Bleeker, Amboina, p. 108, Revis. Myrip. 1871, p. 16 ; Giinther, Catal. i, p. 22

;

Playfair, Fish. Zanzibar, p. 51.

B. viii, D. 10
I
^1^, P. 15, V. 1/7, A. ,^tr^, C. 19, L. 1. 28-30, L. tr. 3/7^.

Length of head 4/15, of caudal nearly 1/5, height of body nearly 1/3 of the total length. Eyes—
diameter 2| to 2| in the length of the head, 1/2 a diameter from end of snout, and 3/4 apart or nearly 1/4
in the length of the head. Head slightly longer than high. Chin prominent : the maxilla, which is not

denticulated, reaches to below the last third of the orbit. Under surface of lower jaw rouglily and irregularly

farrowed : pre- and sub-orbitals serrated, also both limbs of the preopercle : a moderately strong opercular

spine with two or three above and below it ; the lower half of the opercle, the sub- and the inter-opercles

serrated. Teeth—villiform. Fins—dorsal spines weak, the longest being half the length of the head : second

dorsal higher than the first : pectoral equals the length of the head behind the front third of the orbit : the

ventral reaches two-thirds of the way to the anal : fourth anal spine the longest and equalling the diameter of

the orbit but not so strong as the thii'd : caudal forked. Scales—seven to eight rows anterior to the dorsal fin :

seven along the preopercle : two entire and two half rows between the lateral-line and the base of the dorsal

fin. Free portion of the tail rather higher than long. Coloiirs—scarlet, the edges of the scales violet, more
especially above the lateral-line : longitudinal bands, alternately lighter and darker along each row of scales.

First dorsal black, or black with a light longitudinal band, or simply rose-coloured : the other fins pinkish, with
the outer third of the soft dorsal, anal, and caudal lobes black, which amount is sometimes reduced to a mere

* This species has been named il. macrolepis by Bleeker, Revis. Mjr. p. 18.
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S[)ot. A deep black spot behind the gill-opening, a dark mark in the axilla. In some rare instances a dark

spot may exist on the upper edge of the eye.

I have only collected two species of this genus on the Coromandel coast of India (see pi. xli.), and am
of opinion that they are the two that Russell (plates civ. and cv.) obtained from the same place. Russell

distinctly shows one has a band on its eye, pi. civ. (see also pi. sli. f. 2.) The one with the banded eye is by far

the commonest, and I consider it as M. munljun.

The second species is easily recognised by its more or less black fins, and appears to be M. adustiis.

Admitting that Russell's description does not coincide, neither does it with his own figure. He gives B. viii,

D. ii (fi-), P. 15, V. 1/7 il), A. A (y%), C. 21 ; his figure gives D. ^l, A. ^, demonstrating that his numbers

are not tnistworthy.

Jerdon (M.'j. L. and Sc. 1851, p. 131) observes: " MyrqjrtsHs hutcJte,C.Y. Moowla Jcun Icakasi, Turn.

Russell, 105."

Dr. Giinther, Catal. i, p. 21, considers Russell's fish (pi. cv.) is identical with M. murdjan, but Blocker

[joints out that the colours in the two are very difTerently disposed on the fins.

Habitat.—East coast of Africa, seas of India to the Malay Archipelago and beyond. The specimen

figured is 8* inches in length and from the Coromandel coast of India. It is not nearly so common as the

M. murdjan.

2. Myripristis murdjan, Plate XLI, fig. 2.

Sckena mnriljan, Porsk. p. 48; Gmel. Linn. p. l.'JOl.

Perca murdjan, Bl. Schn. p. 86 ; Lacep. pp. 3y6, 418.

Sjmriis sidlaneroo-kimtee, Russell, Fish. Vizag. ii, p. .3, pi. civ.

Myripristis murdjan, Riipp. Pische Roth. Meer. p. 86, t. xxiii, f. 2, and N. W. P. p. 05 ; Cuv. and Val. iii,

p. 177 and vii, p. 495 ; Bleeker, Amb. p. 109, and Revis. Myrip. 1871, p. 11 ; Gunther, Catal. i, p. 21 ;
Kner,

Novara Pische, p. 4 ; Playfair, Fish. Zanz. p. 51 (part) ; Klunz. Fische Roth. Meer, Verb. z. b. Ges. Wien,

1870, p. 726.

Myripristis melanophrys, Swains. Fish, ii, p. 207.

B. viii, D. 10
I

„L„, P. 15, V. 1/7, A. T^iTTT, C. 19, L. 1. 28-30, L. tr. 3^/7i

Length of head 3^ to 3^, of caudal from 1/5 to 2/9, height of body from 1/3 to S^ in the total length.

;Eyes—diameter 21 to 2^ in length of head, 1/3 of a diameter from end of snout, and about 1/2 a diameter apart,

the width of the interorbital space equalling from 1/4 to 4| in the length of the head. Posterior edge of hind

nostril usually serrated in the young. Lower jaw slightly the longer, having a rough, nipple-like projection on

either side of the symphysis. The maxilla reaches to beneath the last third of the orbit, it has some blunt

denticulations on its front near its lower end. Under surface of lower jaw fm-rowed by ten or twelve grooves :

the maxilla, pre- sub- and Lnter-opercles also gi'ooved. Preopercle serrated in its whole extent. Interopcrcle

finely denticulated : opercle with a moderately strong spine, having a few denticulations above it, and the whole

of its outer margin below it serrated. Sub-ojjcrcle with an emargination opposite the base of the pectoral fin.

Shoulder-scale s'errated. Upper surface of the head roughened by three or four raised lines, which, passing

backwards, divide and subdivide, each terminating in a small spine. Teetli—villiform in the jaws, with an

external row of widely separated ones which are larger and conically rounded, none on the tongue. Fins—
dorsal spines increasing m length to the third which i.s about the same height as the three next or ecpial to one

diameter of the orbit, the interspinous membrane rather deeply emarginate, front portion of the second dorsal

higher than the first. Pectoral as long as the head behind the middle of the eye in the adult, longer in the

young : venti'al reaches two-thii-ds of the distance to the anal. Thii-d anal spine the strongest but the fourth

the longest and equal to 2/5 to one-third in the length of the head : caudal forked. Free portion of the tail

about as high at its base as it is long. Scales—about seven rows along the preopercle. C'o/u?«re—roseate, gill

openings deep brownish-black, or else like coagulated blood, a dark mark in the axilla. A dark vertical band

tkrough the eye, sometimes confined to above the pupil. Dorsal, caudal, and anal fins with milk-white outer

edges ; a dark mark, often deep black, may be present or absent at the highest points of the soft dorsal and anal

fins, also at the tips of the caudal. Rarely there is a dark mark along the first dorsal. Outer edge of ventral

white.

Myripristis Jcmdee, Cuv. and Val. vii, p. 487, was considered in the Hist. Nat. des Poissons to Ix; identical

with Russell's fish, a conclusion doubted by Blcekcr, whilst Dr. Gunther considers it closely allied to M.

pralinius, C. V.
Bahitat.—Yrom the Red Sea and East coast of Africa, through the seas of India to the Malay Archipelago

and beyond. The specimen figured is a little over 6 inches in length, and from Madras : my longest is 11^ inches

long. It is very common at Madras especially about February.

Genus, 2—HoLOCEXTRUM, Artedi.

RhyncMclithjs, Cuv. and Val. (youiuj*) ; Corniger, Agassiz.

* The genus Rhxjnchkhthys, Cut. anil Val., is probably formed of the youn": of some of these species, and is distinguished bj- an

elongated, pointed, and more or less transparent snout, the same as is perceived in some immuluie fresh water Indian siluruids. A small
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BmncMostegals eight. Eyes large, lateral. Jaws of equal length, or the lower sUghthj the^ longer: snout of

moderate length. Operdes and suborbitals serrated: opercle with two sjnnes : generally a large spine at the angle of

the preoperde. Vilhform teeth on the jaws, vomer, and palatines. Two dorsal fins scarcely united : ventral wdh^

one spine and seven rays: anal with four spines, the third being long and strong : caudal forked. Scales ctenoid, oj

moderate size. Air-vessel oval and simple. Pyloric appendages numerous.

Bleeker observes that amongst the characters by which these fishes may be distinguished_ one from

another, especial notice should be taken of the number of rows of scales on the preoperde, the relative height

of the two last dorsal spines, and the presence or absence of spines at the margin of the nostrils or the end^ot

the snout. To show that these intra-nasal spines are not invariable I would refer to H. Andamanense, p. 1/2.

It appears that in some at least of the species of Holocentrmn, the comparative length of the preopercular spine

to that of the body increases vdih. age, whereas, as already observed (p. 9) in Serrani or Lidiani (p. 29), when

one exists at this spot in the immature it becomes more or less absorbed in the adult.

SYNOPSIS OF SPECIES.

1. Eolooentrum diadema, D. 11
| ^, A. f , L. 1. 47-48, L. tr. 3/7. Width of interorbital space 1/4 of length

of head. No intra-nasal or rostral spine. Red, with silvery bands. Red Sea, East coast of Africa, seas of

India to China. „^. , , „ . , ., , , ,

2. Eoloceutrum Andamanense, D. 11
|
15, A. a, L. 1. 42, L. tr. 3|/7|. Width of interorbital space about

1/.5 of length of head. Intra-nasal spine present or absent : a rostral one bifid at its extremity. Umform

rosy-scarlet. Andamans. ,„. , , „. , , ., ,

3. Holocentrum caudimaculatum, D. 11
|
13-14, A. f, L. 1. 40-43, L. tr. Slj/h Width of interorbital space

about 1/5 of length of head. Intra-nasal and rostral spines present. Red, with longitudinal violet bands, a

white spot on the free portion of the tail behind the end of the dorsal fin. Red Sea, seas of India to the Malay

Archipelago.
. , . , n m-^

4. Holocentrum ruhrwn, D. 11
1
12-13, A. f, L. 1. 35-39, L. tr. mh. Width of interorbital space from 2/7

to 1/4 of length of head. No intra-nasal spines, but rostral ones present. Red, with more or less longitudinal

bands : fins sometimes with dark marks.

5. HolocentrHmsammara, D. 10
| ttItt- A. r%, L. 1. 39-40, L. tr. 3/7. Width of interorbital space from

31 to 1/4 of length of head. No intra-nasal spines, but rostral ones present. Red, with or without violet

longitudinal bands : usually a dark mark between the first four dorsal spines, and a dark spot at the base of each

spine : vertical fins usually with some dark markings.

1. Holocentrum diadema.

Holocentrus diadema, Lacep. iv, pp. 372, 374, pi. 32, fig. 3; Riippell, Atl. Fische, p. 84, t. x^",
f-
J-

Holocentrum diadema, Cuv. and Val. iii, p. 213 ; Less. Voy. Duperr. Zool. 11, p. 22U, t. xxv fig. 2 ;
Bleeker,

Moluc. p. 259, and Revis. Holoc. p. 13; Gunther, Catal. i, p. 42; Klunz. Fische Roth. Meer. Verh. z. b. &es.

Wien, 1870, p. 723.

B. viii, D. 11
I
^, P. 13, V. 1/7, A. A, C. 19, L. 1. 47-48, L. tr. 3/7, Vert. 11/16.

Length of head 2/7, of pectoral 2/9, of caudal 1/6, height of body 3i to 3| in the total length. Eyes—

diameter 2 to 2 V in the length of the head, 1/2 a diameter from the end of snout, and from 1/2 to 2/3 ot a diameter

apart, the width of the interorbital space being about 1/4 of the length of the head. The height of the head equals

its length without the snout ; its width equals half its length. The maxilla reaches to below the anterior third

of the orbit. Opercles, preorbital, and suborbitals denticulated, as is also the posterior half of the upper edge ot

the orbit. Lower edge of preorbital serrated and having a strong blunt spinate projection, directed dovvTiwards

and forwards. Upper opercular spine the longest and strongest, but not equalling that on the preoperde. Ihe

posterior edge of the preoperde and the lower ones of the sub- inter- pre- and opercle spmate. No spmes at

specimen of Eolocentrum {H.platyrhinum, Khinz. 1^ inches Ions) exists in the Berlin Museum, and does not possess this elongation of

the snout, the latter being nearly 1/2 a diameter of the eye in length. The following may be the fry of a Holocentmm (
.' riMbram).

Rhyncliiclitliys omatus.

Day, Proc. Zool. Society, 1868, p. 149.

B. viii, D. 11/12, P. 15, V. 1/7, A. f, C. 17, L. 1. 3S, L. tr. .5/7.

Length of head .3i, of pectoral 1/G, height of body 3^ in the total length. Eyes—diameter 2/5 of length of head, 1/2 a diameter

from end of snout, the width of the interorl>ital space equalling nearly 1/3 of the length of the head. Height of he.id near y e(iual to

its length. Upper jaw the longer, overhung bv a prc.jeuting and transparent fnout. The maxilla reaches to below the micklle ot^ tne

orbit. Preopercular spine equals about 1/2 the" width of the orbit : the opercular pieces and shoulder-bone serrated, \]V\kv opercular

spine the longer nearly equalling the length of that at the angle of the preoperde. Teetfc— villiform. Pms-dorsal spme3_ moderately

strong, the second and third the longest equalling half the height of the body and much higher than the rays, its last two spines ol about

equal height, interspinous membrane deeply cleft. Third anal spine longest and strongest, eciualhng the one at the angle ot the

preoperde. caudal slightly forked. Scales— seven rows between the occiput and dorsal fin, and also along the preoperde. Colours

bluish-silvery along the back and sides, rosy on the abdomen: dorsal orange, with black spines; interspinous membrane between the

first three spines and also between the sixth and last of a deep black coloui', the other fins yellowish.

Habitat.—Madras, to 1^ inches in length.
z 2
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nostrils nor end of snout. F!ns—the fourth to the sixth dorsal spines the longest and equal to about half the

heif'ht of the body, interspinous membrane deeply cleft : the two dorsal fins of about the same height. Ventral

reaches the vent. Third anal spine the longest and equal from about 1/.5 of the total length in young specimens

to 1/6 in adults. Caudal forked. Scales—not fluted, eight rows between the occiput and the base of the dorsal

fin : seven or eight rows along the preopercle. Colours—red, with from eight to eleven longitudinal silvery

bands : spinous dorsal brownish black, having a white longitudinal band, the other fins rosy.

Hahitat.—Red Sea, East coast of Africa, seas of India, to the ]\Ialay Arcliipelago, China and beyond.

2. Holocentrum Andamanense, Plate XLI, fig. 3.

Day, Proc. Zool. Soc. 1870, p. 686.

B. viii, D. 11
I

15, P. 17, V. 1/7, A. f , C. 22, L. 1. 42, L. tr. 3i/7i.

. Length of head 4/13 to 2/7, of caudal 1/6, height of body 3^ to 3J in the total length.
_
JJyes—diameter

2/7 to 3f in length of head, 1 diameter from end of snout, and 3/4 apart, the width of the interorbital space

being not quite"l/.5 of that of the head. Height of head equals its lens^th behind the posterior nostril : dorsal

profile over the eyes slightly concave. Lower jaw a little the longer. The masUla reaches to below the first

third or middle of the orbit. The posterior process of the premaxillary extends to opposite the first third of the

eye. Vertical and horizontal limbs of preopercle rather finely denticulated, and with an entire but fluted spine

at its ancrle as long or 1/2 longer than the oi'bit. Opercle with two or three flat spines, the upper or central one

being the longest, the margin of the opercle below it spinate. Sub- and inter-opercles wholly or partially

serrated : preorbital with two or three truingular tooth-like processes directed downwards along its lower border,

and the interspace serrated. Shoulder-bone rather strongly serrated. A spine directed inwards and rather

upwards at the left nostiil of one specimen, not on the right side nor ia the other specimen, a bifid spine on

either side at end of snout. Teeth—villiform, none on the tongue. Fins—third to fifth dorsal spines the highest

and equal to the length of the postorbital portion of the head, the last spine much the shortest being less than

half the diameter of the orbit in height, interspinous membrane very slightly notched. Pectoral reaching to

the thirteenth scale. Third anal spine the strongest and equal to 1/6 of the total length. Caudal deeply forked.

Free portion of the tail as high at its commencement as it is long. Scales—3^ rows between the lateral line and

the dorsal sprues, six before the dorsal tin, and seven or eight rows along the preopercle. Colours—^uniform

rosy-scarlet.

Habitat.—Andamans, from whence two specimens were procured, the longest (figured) being nine inches

in length.

3. Holocentrum caudimaculatum.

Holocentrus spimfer, Riipp. Atl. p. 86, t. xxiii, fig. 1 (not N. W. Fische, p. 97).

Holocentrus caiidimacnlatus, Riipp. N. W. Fische, p. 97.

Holocentrum spiniferum, Cuv. and Val. iii, p. 206, vii, p. 498.

Holocentrus ruber, Bennett, Fish. Ceylon, p. 4, t. iv.

Holocentrum caudimaculatum, Gm\t\\cY, C?ita\. \, p. 41, and Garrett, Fische d. Sudsee, p. 9.> ; Playfair,

P. Z. S. 1867, p. 855 ; Klunz. Fische Roth. Meer, 1870, p. 724; Bleeker, Revis. Holoc. p. 22.

Holocentrum leonoides, Bleeker, Celebes, p. 71, and Perc. p. 54.

B. viii, D. 11
I

13-14, P. 14, V. 1/7, A. |, C. 19, L. 1. 40-43, L. tr. 3~5/7i

Length of head 3^, of pectoral 1/5, of caudal 4|, height of body 1/3 to 3j in the total length. Eyes—
diameter 2/5 to 1/3 of tlie length of head, from 1/2 to 2,3 of a diameter apart and also from the end of snout,

the width of the interorbital space about 1/5 of the length of the head. Height of the head equals its length

excluding the snout, and its width equals half its length. Jaws of about equal length anteriorly, the maxilla

reaches to below the middle of the orbit. Preorbital serrated and anteriorly with a rather large blunt spine

pointing downwards. Opercular bones serrated, the upper opercular spine the longer : the preopercular spine

as long as or longer than the orbit. Shoulder-bone serrated. Two intra-nasal spines. Teeth—villiform. Fins—
the fourth dorsal spine the longest and equal to about 2/5 of the height of the body, but not so high as the soft

dorsal : dorsal interspinous membrane rather deeply emarginate. Thu-d anal spine longest and strongest

equalling about 2/9 of the total length. Caudal forked. Scales—seven or eight rows between the occiput and

the base of the dorsal fin : seven or eight rows along the preopercle. Colours—red, more or less longitudinally

banded with violet, and having a white spot over the free portion of the tail behind the end of the dorsal fin.

Habitat.—Red Sea, seas of India to the Malay Archipelago.

4. Holocentrum rubrum, Plate XLI, fig. 4.

Scicena riilira, Forsk. p. 48 (not Bl. Sclm.)

Perea rubra, Bl. Schn. p. 90.

Perca praslin, Lacep. iv, p. 418.

Holocentre ti'tracanthe, Lacep. iv, p. 3.34.

HolocentrtiM alboruhruni, Lacep. iv, p. 372; Richards. Ich. China, p. 223; Bleeker, Fish. Ind. Arch. p. 2.

Holocentrus niber, Riippell, Atl. p. 83, t. xxii, f. 1, and N. W. Fische, p. 96.

Holocentrum Orientale, Cuv. and Val. iii, p. 197, vii, p. 497; Bleeker, Perc. p. 53; Jerdon, M. J. L. and

Sc. 1851, p. 131.

Holocentrum marr/iuatum et laticeps, Cuv. and Val. iii, pp. 216, 211, and vii, p. 500 (not Giinther).
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Holocentrum spinosissinmm, Rich. Ich. Cliina, p. 223 (not Tern, and Sohleg.).

Eolocentmm rubrum, Guntlier, Catal. i, p. 35, and Garrett, Fische d. Sudsee, p. 90 ; Day, Fish. Malabar,

p. 1 ; Kner, Novara Fische, p. 7 ; Playfair, Fish. Zanz. p. 52 ; Klanz. Verh. z. b. Ges. Wien, 1870, p. 722

;

Bleaker, Revis. Hoi. 1871, p. 27.

Cul-kah-catchee, Tarn.

B. viii, D. 11
I

12-13, P. 15, V. 1/7, A. a C. 19, L. 1. 35-39, L. tr. 3/61, Crec. pyl. 20, Vert. 11/16.

Lengtli of head 2/7 to 3|, of caudal 2/13, height of body 3j to 3h in the total length. .Ei/es—diametei'^

2/7 to 2f in the length of head, 2/3 of a diameter from the end of snout, 3/4 of a diameter apart, the width of

the interorbital .space equalling from 2/7 to 1/4 of the length of the head. The maxilla reaches to below the

centre of the orbit. The posterior process of the premaxillary shorter than the diameter of the eye. Upper

surface of the head roughened with sinuous lines which posteriori}' end in spinate points. Suborbital ring of

bones narrow, fluted and serrated in their whole extent. Preopercle likewise fluted along its vertical Hmb,

liavinc a strong spine as long as the orbit at its angle and serrated along both limbs. Opercle evenly fluted,

armed with two spines (the lower being the shorter) and its outer edge strongly serrated : sub- and inter-

opercles fluted and denticulated : shoulder-bones denticulated. Snout with two sharp nipple-shaped spines on

the prcorbital and intermediate serrations : no spines at nostrils. Teeth—villiform. Fins—dor.sal spines strong,

the third to the fifth the longest, the third equallmg half the height of tlie body, but not so high as the soil

portion of the fin. Pectoral reaches to the twelfth scale of the lateral-line, and the ventral three-fourths of

the way to the anus. Third anal spine very strong, its height equalling about 2/3 of the height of the body,

whilst it is 2/9 to 1/5 longer than the fourth spine. Caudal forked. Scales—six or seven rows between the

occiput and the base of the first dorsal fin: seven rows along the preopercle. Colours—in the young silvery

white with longitudinal dull rosy bands from the opercles, the second and third coalescing. In the adult it is

red vntli seven or eight silvery bands. Head more or less rosy as are also the fins. Occasionally there is a

little dark about the latter.

In the Fishes of Zanzibar, " Var. b, has a large black blotch at the base of the soft dorsal and anal, a

third at the root of the caudal, and a fourth at the axil of the pectoral. This is clearly identical with that

described by Bleeker as H. melanospilos. These varieties are structurally identical, and the difference in

coloration is probably a sexual one ; one specimen of Var. b proved to be a male fish, at or near spawning time."

(P- ->-)

Respecting colour, the one I have figured, destitute of any black, was a male. Jerdon's specunen (sem-

pooravi, Tam.) has a black spot at the base of both soft dorsal and anal fins, and a third above the superior

opercular spine, whilst the margin of the preopercle is dark-edged ; it has no vestige of a spine inside the nostril,

as exists in Holocentrum melanospilus, Bleeker.

Habitat.—Red Sea, East 'coast of Africa, through the seas of India to the Malay Archipelago and beyond.

5. Holocentrum sammara.

Scivna sammara. Forsk. p. 48 ; Lacep. iv, p. 314.

Perea sammara, Bl. Schn. p. 89.

Labrus angulosus, Lacep. iii, p. 430, t. xxii, f. 1.

Holocentrus sammara, Riipp. Atl. Fische, p. 85, t. xxii, f. 3.

Holocentrum sammarrt, Cuv. and Val. iii, p. 210; Bleeker, Perc. p. 33, Amb. p. 5,"»5. and Revis. Holoc.

p. 16 ; Giinther, Catal. i, p. 46; Kner, Novara Fische, p. 9 ; Klunz. Verh. z. b. Ges. Wien, 1870, p. 720.

Holocentrum Christianum, (Ehren.) Cuv. and Val. iii, p. 219.

? Holocentrum Iccve, Giinther, Catal. i, p. 47.

Holocentrum Tahiticum, Kner, Novara Fische, p. 9, t. i, f. 2.

B. viii, D. 10
I t-tIt^, P- 14, V. 1/7, A. ^*^, C. 19, L. 1. 39-40, L. tr. 3/7, Vert. 11/16.

Length of head 3i to 3|, of caudal 1/5, height of body 3J to 1/4 of the total length.
_
Bf/es—diameter

25 to 1/3 in the length of head, 2/3 of a diameter from end of snout, and also apart, tlie interorbital space

beincr equal to 3^ to 1/4 of the length of the head. The height of the head equals its length excluding the

snout : its width equals half its length. The lower jaw the longer : the maxilla reaches to below the middle

of the eye. Both limbs of the preopercle serrated in their entire extent, the length of the preopercular spine

equals about 1/3 of the diameter of the orbit. The external edges of all the opercles more or less serrated :

two spines on the opercle, the upper of which is as large as the preopercular one, the lower rather smaller.

Preorbital denticulations strong : suborbital likewise serrated. No spine at nostrils nor at the end of the snout.

Shoulder-bone striated and serrated. Teeth—vUlifonn. Fins—the dorsal spines from the second to the fourth

are of about the same height and equal to If in that of the body, subsequently they decrease to the tenth which

is one-fourth of their height : interspinous membrane deeply emarginate : second dorsal highest anteriorly and

rather higher than the highest dorsal spine. Pectoral nearly equals the head excluding the snout. Ventral

reaches half way to the anal. Third anal spine strongest and longest, equalling from 5^ to 4J in the total

length. Caudal forked. Scales—six to seven rows between the occiput and the base of the dorsal fin : seven

along the preopercle. Colours—body with or without longitudinal violet bands, which may be composed of

spots. A black spot may be present on either cheek. Usually a black spot between the first four dorsal spines,

aiid sometimes a light mark between the bases of each spine. Anterior edge of soft dorsal and anal, also

usually upper and lower edge of caudal, violet.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond.
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Family, X—KURTID^.
Branchiostegals seven: pseudobranchise absent. Body oblong and compressed. Eyes large. The

infraorbital bones do not articulate with the preopercle. Cleft of mouth oblique; lower jaw prominent.
Villiform teeth on jaws, vomer, and palatines. A single dorsal fin, the spinous portion being of less extent
than the soft, some spines may even be rudimentary : anal elongated, with two or three spines : ventrals

thoracic with one spine and five rays. Scales of moderate or small size. Air-vessel present. Pyloric

appendages few.

SYNOPSIS OP GENERA.

1. Kuiius. Dorsal spines rudimentary, three anal ones. A liorizontally directed spine between the

ventral fins. Seas of India to the Malay Archipelago.

2. Pempheris. Six dorsal and throe aual spines. Scales over the anal fin. Red Sea, seas of India to

the Malay Archipelago.,

Genus, 1—KuiiTUS, Bloch.

BrancMostefjals seven : 'pseiidobrancliice absent. Body ohloncj and strongly compressed : Inch elevated. Cleft

of mouth ohlique and deep, the lotver jaw pirominent. Preopercle denticulated. Villiform teeth in the jaivs, vomer,

and palatines. A single dorsal fin of much shorter extent than the anal, its spines being rudimentary : between the

ventrals is a horizontal bachwardly directed spine. Scales very small. Air-vessel present, enclosed in a conical cavity

made by the ribs, which are dilated, convex, and forming rings in contact ivith each other.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Eurtus Indicus. D. yI-tt' ^- st-fj- SUvery. Seas of India to the Malay Archipelago and beyond.

1. Kurtus Indicus, Plate XLII, fig. 1.

Kurtus Indicus, Bl. t. 169 ; Gmel. Linn. p. 1184; Shaw, Zool. iv, p. 18.5, pi. 25 ; Bl. Sclin. p. 1(33 ; Bleeker,

Verb. Bat. Gen. xxiv, Makr. p. 78 ; Giinther, Catal. ii, p. 510.

Kuiius Bloch! i, Lacep. ii, pp. 510, 517; Cuv. and Val. ix, p. 421, pi. 277; Cuv. Eegne Auim. Poiss. pi.

04, f. 2 ; Swainson, Fishes, ii, p. 253.

Blennius, ? Russell, Fish. Vizag. i, p. 37, and Somdrwn-hara-mooddee, pi. 48.

Kurtus cornutus, Cuv. R^g. Anim. Poiss. pi. 64, f. 1 ; Cuv. and Val. ix, p. 426.

Cyrtus hidicus. Cantor, Catal. p. 145 ; Kner, Novara Fische, p. 172.

Kakasi, Tel. ; Oordah and Valliaul-outchid, Tam.

B. vii, D. -^ZU, P. 21, V. 1/5, A. 3^=33- C. 17, Vert. 8/15.

Length of head 1/4 to 2/9, of caudal 1/4 to 2/9, height of body 1/3 to 2/7 of the total length. Eyes—
in the anterior half of the head, 1 diameter from end of snout, and Ij apart. Body strongly compressed, the

males having a cartilaginous arched process directed forwards and situated a short distance in front of the dorsal

fin. Lower jaw the longer, and having a tuberosity at the symphysis, when the mouth is closed its extremity

forms a portion of the dorsal profile : the maxilla reaches to below the last third or hind edge of the orbit. A
strong, short spine directed downwards at the angle of the preopercle, and two or three more along its lower

edge : the occipital ridge rough. Teeth—in minute rows, in the jaws, vomer, and palatines. Fins—dorsal fin

having five spines in front of its soft portion, preceded by a recumbent spine directed anteriorly : in front of this

spine are some points appearing above the skin, most distinct in the fry, and similar to the rudimentary fins of

Stromateida, &c. : soft portion of the dorsal fin highest anteriorly : ventral reaches as far as the anal, it has a short

backwardly-directed spine in front of the base of the outer ray of either fin, and also a horizontally similar but

larger one between the two fins. Second anal spine two-thirds as high as the rays : the length of the first few

anal rays equals four-ninths that of the fins base : caudal deeply lobed. Scales—fine and irregular on the body.
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Lateral-line—ceases opposite tHe end of the soft dorsal. Colours—silvery shot with steel-blue, or lOac : back

-with fine black dots which behind the occiput form a rounded black spot.

The young are not uncommon in the Sunderbuuds about January and February.

Bahitat.—Seas of India to the Malay Ai-chipelago and beyond. It attains at least 4J inches in length,

and is most numerous on the Coromandel coast during the cold months. The specimen figured is a male from

Coconada.

Genus, 2

—

Pempheris, Cuv. and Val.

Braiichiostegals seven. Body oblong, compressed : head obtuse. Eyes large. Cleft of mouth oblique, with the

loiverjaw prominent. Opercle with a small spine. Villiform teeth on thejaios, vomer, and palatine bones. A single

short dorsal fin with six spines and nine rays: analioith three spines and many rays. Scales small, extended over the

anal fin. Air-vessel divided into an anterior and posterior portion. Pyloric appendages few.

Geographical distribution.—Bed Sea, seas of India, to the Malay Archipelago and beyond.

SYNOPSIS OF SPECIES.

1. Fempheris mangula, D. f, A. TT^re' L. 1. 60-04.. Eyes, diameter 2^ to 2\ in length of head : height

of body 31 in the total. Silvery, dorsal black tipped. Seas of India to the Malay Archipelago and beyond.

2. Pempheris Molucca, D. f, A. ^o'tT' ^- 1- ^^- Eyes, diameter half the length of head : height of body

2/5 of the total. Silvery, fins stained with darker. Red Sea, seas of India to the Malay Archipelago.

1. Pempheris mangula, Plate XLII, fig. 3.

Spams mangula-hUti, Russell, Fish. Vizag. ii, p. 10, pi. 114.

Pempheris mangula, Cuv. and Val. vii, p. 304 ; Bleek. Chistod. p. 30 ; Giinther, Catal. ii, p. 509 ; Kner,

Novara Fische, p. 171 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 469 ; Garrett, F. d. Sndsee, t. lis, f. B.

Pempheris Otaitensis, Cuv. and Val. vii, p. 304, pi. 191 ; Less. Voy. Coc. p. 197 ;
Giinther, Catal. li, p.

508; Kner, Novara Fische, p. 171.

? Pempheris Vanicolensis et nesogallica, Cuv. and Val. vii, pp. 305, 306. •

B. vii, D. I, P. 17, V. 1/5, A. ^1^, G. 17, L. 1. 00-64.

Length of head 1/5, of caudal 1/5, height of body 3/10 of the total length. ^;/es— diameter from 2^ to

2 1 in the length of head. Interorbital space slightly concave. The maxilla reaches to below the middle of the

eye. Preopercle having rather a strong denticulation on its intramarginal edge near the angle. Teeth—
viEifonn in jaws, vomer, and palate. Fins—soft dorsal highest anteriorly, rapidly decreasing in height to the

last ray. Pectoral a little longer than the head. Ventral reaches the anal fin. Anterior portion of the anal the

highest and equal to two-fifths of that of the body : caudal emarginate. Colours—violet-brown superiorly,

becoming silvery below. Fins roseate with fine dots : axilla and base of pectoral light coloured.

Habitat.—Seas of India and beyond. The specimen figured (6 inches long) is from Madras, where at times

it is abundant.. Jerdon, M. J. L. and Sc. 1851, p. 134, observes this fish is termed Moonda-kim-lcarawa, Tamil.

2. Pempheris Molucca, Plate XLII, fig. 2.

Pempheris Molucca, Cuv. and Val. vii, p. 300; Cuv. Reg. Anim. 111. Poiss. pi. 44, f. 2; Temm.

and Schleg. Fauna Japon, p. 85, pi. 44, fig. 3; Richards. Ich. China, p. 244; Cantor, Catal. p. 175; Giinther,

Catal. ii, p. 509 ; Day, Fishes of Malabar, p. 108.

Pempheris Malabarica, Cuv. and Val. vii, p. 308.

B. vii, D. f, P. 18, V. 1/5, A. ^^^, C. 17, L. 1. 56, Caec. Pyl. G-7, Vert. 10/14.

Length of head 3|, of caudal 1/5, height of body 2/5 of the total length, ^es—diameter about 1/2 the

length of the head, 3/4 of a diameter apart. The maxilla reaches to below the middle of the orbit. Preopercle

entTre, but having three somewhat spinate denticulations along its intra-marginal border. Teeth—in jaws,

vomer, and palate, i^i^s—dorsal spines weak, increasing in length to the last which is scarcely so high as the

first rays, the soft portion decreases posteriorly in height. Pectoral as long as the head. Ventral short : anal

highest in front : caudal forked. Scales—the rows along the lateral-line larger than the others. Colours—
silvery-gi-ey, upper third of the dorsal rays black : pectorals orange, and usually having a dark base ;

anal rather

dark anteriorly and inferiorly : caudal with its posterior margin stained grey.

It is suggested by Cuv. and Val. that Cuiius macrolepidotus, Bl. Schn. p. 164, which is said to have large

scales with their edges dotted with red, subvertlcal eyes and B. 2, D. yV, P- 12, V. 1/5, A. ^, C. 22, from

Tranquebar, may be this species : the iV being a misprint for -^. More information is however necessary before

this point can be decided.

This species is very abundant off the Sind coast, and found through the seas of India to Japan.

Ealitat.—Ued Sea, seas of India to the Malay Archipelago and beyond. The specimen figm-ed (6 inches

long) is from Knrrachee.
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Genus, 1

—

Polynemus. Definition as in the Family.

Uses.—These fish are all excellent as food, and from some, rough isinglass or fish-sounds are obtained and

Family, XI—POLYNEMIDiE.
Branchiostegals seven: pseudobrancliiae. Body oblong, somewhat compressed. Eyes large, lateral,

more or less covered by an adipose membrane: mouth on the lower side of a prominent snout, and having a

lateral cleft. Muciferous system on the head well developed. Viliiform teeth on the jaws, and palatines :

present or absent on the vomer. Two dorsal fins : several free and articulated appendages below the pectoral

fin : ventrals thoracic, with one spine and five rays. Scales finely ctenoid or cycloid, and more or less covering

the vertical fins. Lateral-line continuous, continued on to the caudal fin. Air-vessel, when present, varying

in form and structure. Pyloric appendages of varying numbers.

Geographical distribution.—Seas of India to the Pacific, also tropical portions of the Atlantic, not found

in the Red Sea.

SYNOPSIS OF INDIVIDUAL GENUS.

. Defi

all exc

exported in large quantities.

Genus, 1

—

Polynemus,* Linn.

Trichidion, Klein ; Polistoiiemus, Gill ; Eleutheronema, Bleeker.

Preopercle serrated. Teeth viliiform on the jaws, palatines, vomer, and pter7jgoid hones. First dorsal fin with

seven or eight iveak spines ; soft dorsal and anal of nearly equal extent : pectoral rays simple or hranched and having

a varying number of free ones (3-7) at the base of the fin. Scales ctenoid, rather small, extended on to the vertical

fins. Air-vessel, ivhen present, varying in form, size, and structure. Pyloric appendages few, in moderate numbers,

or many.

SYNOPSIS OF SPECIES.

1. Polynemus paradiseus, D. 7
| Tr'rir' ^- A> L. 1. 70. Seven free pectoral rays, the three upper being

twice as long as the fish. No air-vessel. Golden colom-. Upper part of Bay of Bengal to the Malay

Archipelago, entering rivers.

2. Polynemus heptadactylus, D. 8
| xa-iT. A- tt?T2> L. 1. 50-52. Seven free pectoral rays reaching the

base of the anal. No air-vessel. Golden, pectoral black, vertical fins with dark edges.

3. Polynetnus xanthoneimis, D. 8
|

y^, A. Ty'^^. Six free pectoral rays reaching beyond the tip of the

ventral. No air-vessel. Fins edged with black. Seas of India to China.

4. Polynemus sextarius, D. 8
| t^^ts. ^- ttt-t^' L. 1. 48-50. Six free pectoral rays reaching to the middle

or end of the ventral fin. Air-vessel small and simple. Upper half of dorsal, pectoral, and outer part of

ventral black. A large black shoulder-spot. Seas of India to the Malay Archipelago.

5. Polynemus sexfilis, D. 8
| xjItt,, A. ty^tj-, L. 1. 46. Six free pectoral rays reaching rather beyond the

ventrals. Air-vessel large. Golden, pectoral black : dorsal and anal blaek-edged. Seas of India to the Malay

Archipelago.

6. Polynemus Indirus, D. 8
| ys-t*^ A. —Kfj. L. 1. 70-75. Five free pectoral rays reaching nearly to the

anal fin. Air-vessel long and narrow. Vertical fins dark edged. Seas of India to Australia.

7. Polynemus plebeius, D. 8
|

-jL-, A. Vt> L. 1. 60-65. Five free pectoral rays reaching to the end of the

ventral fin. Air-vessel present. Golden, with grey longitudinal bands. Seas of India to China.

8. Polynemus tetradactylus, D. 8
| yts-ts^ ^- tt-tt. L. 1. 75-85. Four free pectoral rays reaching to the

end of the ventral. Air-vessel absent. Seas of India to the Malay Archipelago and China.

1. Polynemus paradiseus, Plate XLII, fig. 4.

Polyneimis paradiseus, Linn. Syst. Nat. p. 1401 ; Russell, ii, p. 69, pi. 185 ; GiLnther, Catal. ii, p. 320.

Polynemus risua, aureus, toposui, Ham. Buch. Fish. Ganges, pp. 228, 232, 381.

Polynemus longifilis, Cuv. and Val. iii, p. 365, and vii, p. 512 ; Bleeker, Bengal, p. 91, and Enum. Spec.

Ind. Arch. p. 245, (not Borneo, ii, p. 268, and vi, p. 418.)

Trichidion paradisexis, Bleeker, Fish. Madagascar, p. 78.

Tupsee muchee, Beng. ; Nga-poongna, Bui'm. Mangoe fish.

B. vii, D. 7
I T^^TTT, P- 15+vii, V. 1/5, A. J^, c. 19, L. 1. 70, L. tr. 5/14, Vert. 10/15, Csec. pyl. 5(10).

Length of head 2/13 to 1/6, of pectoral 2/5 to 1/4, of caudal 3^ to 3i, height of body 2/13 to 1/6 of the

total length. £)/es—minute in the young, in the adult diameter 1/8 of length of head, 2 diameters from end of

* Kola, Tam.: Nut-tiah, Mugh.
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snout, and 3 apart. Height of head equals its length excluding the snout, its width equals its postorhital
length. Snout overhanging the mouth. The maxilla extends to upwards of two diameters behind the posterior
edge of the orbit.

_
Preopercle serrated and having a soft, produced, and rounded, angle : the other opercles

entire. A small spine on the shoulder. Teeth—villiform in jaws, vomer, and palate. J'iW—spines of fii-st dorsal
weak, the second one slightly the longest : the height of the first ray of the second dorsal equals the length of the
base of the fin which is highest anteriorly, its upper edge concave. Pectoral rays undivided, the fin has seven
free rays below its base, the three superior being the longest, strongest, and about twice the length of the fish.
Ventral does not quite reach the anal, the latter fin commencing under the second dorsal and beijig of the same
height, its lower edge emarginate. Caudal deeply forked, upper lobe the longer. ,Sca/es—ctenoid, in regular
horizontal rows, covering the body and head, with fine ones over the vertical fins. Lateral-line—iovms a gi-adual
curve, and becomes lost at the centre of the base of the caudal fin. Least depth of the free portion of the tail
equals '2/.5 of the length of the head. Air-vessel—shseat. CoZoitre—generally golden, with a shade of gray
alono; the back, and the dorsal fins also stained grayish with a slight tinge of the same shade, so are also the
caudal, the pectoral, and upper pectoral appendages.

Buchanan observes :
" Those who officiate in the temple of Sih are called Tapasi in the vulgar dialect,

and Tapasivl in Sangskritta, that is to say penitents. They ought not to shave, on which account a Issh called
Mangoe fish by the English of Calcutta, which has long fibres proceeding from near its head, is called by the
same name."

Eahitat.—Indian seas. Bay of Bengal at least as low as Coconada, also along the coasts of Burma
to the Malay Archipelago, entering rivers for spawning purposes, and generally dm-ing the S. W. monsoon
and the cold months. It is considered a great luxury for the table and commences to be taken in
numbers about June. It attains 9 inches in length. Ham. Buch. observes :

" I have, I think, observed three
sjMcies included under this name (Mangoe fish), and Dr. Russell describes a fourth : but all have exactly the
same qualities and manners, nor am I sure that the slight difl'erences in the number of rays which I observed
may not be accidental varieties, rather marking individual than specific difierences" (p. 229).

2. Polynemus heptadactylus, Plate XLII, fig. 5.

Cuv. and Val. iii, p. 390 ; Bleeker, Perc. p. 60 ; Cantor, Catal. p. 34 ; Giinther, Catal. ii, p. 321 ; Dav
Fishes of Malabar, p. 59.

' I
> y,

B. vii, D. 8
I
T^l^, P. 1.5+vii, V. 1/5, A. ^t't?- C. 19, L. 1. 50-52, L. tr. 5/11, Cffic. pyl. 4.

Length of head 1/5, of caudal 1/4, height of body 1/4 of the total length. %es—diameter 3| in the
length of head, 1/2 a diameter from end of snout, and 1 apart. Height of the head equals its length excluding
the snout, the width of the head nearly equals half its length. The maxilla reaches to 1/2 a diameter behind
the posterior edge of the eye : interorbital space nearly flat. Preopercle strongly serrated, having a well
developed spine just above its angle, which is rounded and produced. A spine on shoulder at the commence-
ment of the lateral-line. Teei/j—villiform in jaws, vomer, and palate. i^t)ts—first dorsal spine short, the tliird
the longest and equal to 2/3 the height of the body, the last scarcely one-thii-d of its height ; second dorsal
highest anteriorly where it equals 3/4 of that of the body, upper edge of^ the fin concave. Pectoral rays
unbranched, the length of the fin equals 3/4 of the height of the body, its appendages reach to the base of the
anal, the upper being the longest. Ventral reaches the vent. Anal highest anteriorly where it equals the first
dorsal, its lower edge straight. Caudal deeply lobed. Air-vessel—absent. Free portion of the tad in its least
depth equals If in the length of the head. Colours—golden, pectoral nearly black : edge of first dorsal, upper
edge of second dorsal, margins of caudal, lower half of the anal and tip of ventral also black.

Habitat.— Se&s of India to the Malay Ai-chipelago, attaining at least 6 inches in length.

3. Polynemus xanthonemus.

Cuv. and Val. vii, p. 517; Richardson, Ich. China, p. 219; Giinther, Catal. ii, p. 325.

B. vii, D. 8
I tV, P- 15+vi, A. ^1^^, Csec. pyl. 12.

It is observed that this fish more resembles P. sextarius than P. sexfilis. Fins—its six free pectoral
rays extend beyond the end of the ventral but are shorter than in P. hexanem'us, in which they reach to the end
of the body. Although the caudal lobes are not more elongated than in P. sextarius (1/5 of the total length),
the fin ismore deeply cleft. Air-vessel—ahsent. Colours—back greenish, sides and abdomen silvery : the fins
yellow with a black border, the free rays are the same colour as the fins.

Sir John Richardson observes of Reeves' figure, that it " has a zigzag blackish line above the base of the
pectoral, which is not noticed in the ' Histoire des Poissons,' but in other respects it agrees with the description
in that work."

r o f

Habitat.—Seas of India to China, attaining at least 6 inches in length. I have not recognised this
species in India.

4. Polynemus sextarius, Plate XLII, fig. 6.

Bloch. Schn. p. 18, t. iv ; Cuv. and Val. iii, p. 388, and vii, p. 514 ; Bleeker, Perc. p. 59 ; Cantor, Catal.
p. 32 ; Giinther, Catal. ii, p. 326 ; Day, Fish. Malabar, p. 60.

2 A
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B. vii, D. 8
I
r^lr^, P. 14 + vi, V. 1/5, A. ^'>.^, C. 17, L. 1. 48-50, L. tr. 5/10.

Length of head 1/4 to 4^, of caudal 1/5 to 2/9, height of body 1/4 to 2/9 of the total length. Eyes-
diameter 1/3 to 3| in the length of head, 2/5 to 3/4 of a diameter from end of snout, and about 1 apart.
Height of head equals its length behind the middle of the eye, its width from 2j to 2| in its length. The
maxilla reaches to behind the posterior edge of the orbit. Vertical margin of preopercle denticulated, with a
rather strong tooth just abo%-e its angle, wliich latter is rounded, produced, and entire. Teeth—villiform, those
on the vomer in a transverse band, whilst the palatine band is semi-interrupted. Fins—dorsal spines with
rather filamentous terminations, the third being equal to Ij in the height of the body and as long as the
highest ray in the second dorsal : the height of the second dorsal and of the anal are nearly the same, but the
length of the base of the former is longer than that of the latter : upper edge of the second dorsal fin scarcely,
if at all, emarginate. Pectoral rays branched ; the free rays at the base of the fin reach to the middle of the
ventral fin, occasionally to its end : caudal rather deeply forked. A spine on the shoulder at the commencement
of the lateral-line. Air-vessel—small and simple. Ccecal ajjjxndac/es—long and rather numerous. Free portion
of the tail in its lowest part equal to 1/2 the length of the head. Colours—golden, the upper half of the first

dorsal black spotted : pectoral and ventral with numerous black spots sometimes occasioning the former to be
almost black : other fins more or less numerously dottgd with black and often black-edged. A large black spot
on the shoulder on the lateral-line from the second to the eighth scales.

This fish is very numerous throughout the coasts of India up to 7| inches in length.
Habitat.—East coast of Africa, seas of India to the Malay Archipelago.
Jerdon in his Ichthy. paper on Madras (M. J. L. and So. 1851, p. 140) observes of the species of this

genus he had obtained " I'uhjnemus tctmclarti/lus, C.V. Yerra Icala, Tarn.; F. pleheius, CV. Pole Jcala, Tarn.;
P. Indicus, Shaw, Walan Mia; P. sextarius, C.V. Kutli laila, Tarn. : P. heptadadijliis, C.V. Ma-kala, Tarn. The
first three species are called Roeball at Madras and are considered good eating."

5. Polynemus sexfllis, Plate XLIII, fig. 1.

? Cuv. and Val. vii, p. 515 ; Giinther, Catal. ii, p. 325 (not Playfair, Fish. Zanz.* p. 53).
Polynemus hexanemus, Cantor, Catal. p. 33 (not Cuv. and Val.).

Trichidion sexfilis, Bleeker, Fish. Madagascar, p. 79.

B. vii, D. 8
I
T^l^, P. 15 + vi, V. 1/5, A. t^3_ q 17^ l. j. 45, l. tr. 5/10, Ca3c. pyl. many.

Length of head 4i, of caudal 2/7, height of body 2/9 of the total length. %e«—diameter 2/9 of length of
head, 1/2 a diameter from end of snout, and 1 apart. Height of head equals its length excluding the snout, its

width equals 4/7 of its length. The maxilla reaches half a diameter behind the orbit. Vertical margin of
preopercle strongly denticulated -w-ith a rather strong tooth above its rounded, produced, but entire angle.
Teeth—villiform in jaws, in a semilunar band on the vomer, and in an interrupted one on the palatines. Fins—
third dorsal spine 2/3 of the height of the body : second dorsal 1/4 higher anteriorly than the anal, its upper
edge rather concave. The pectoral rays unbranched, the free ones reach to rather beyond the end of the ventral

:

base of the anal slightly longer than that of the second dorsal : caudal deeply forked. A spine on the shoulder
at the commencement of the lateral-line. Free portion of the tail as high as it is long, its least height equal to
nearly 1/2 the length of the head. Ca'cal appendages—long and rather numerous. Air-vessel—large. Colours—
golden, pectoral deep black, a black lower edge to the anal : ventral dark in the middle.

In Cuv. and Val. P. sexfilis is said to have no air-vessel. This species appears to closely resemble P.
Pfeifferce, Bleeker, which also has a large air-vessel, and D. 8

|

J-j-. ^- tt. L. 1. 48. Length of head 1/5, and of
caudal lobes 3j in the total length.

This species difiers from P. seHarius in its eye being smaller, its caudal lobes larger, the base of its anal
longer than that of its second dorsal, its third dorsal spjne 2/3 of the height of the body, some of its pectoral
ft-ee-rays reaching beyond the end of the ventral, and its rays being simple, and likewise in having a black
pectoral fin but no black shoulder-spot. From the P. xanthonemus, wherein only 12 pyloric appendages exist.

Cantor, whilst observing that " the second, third, and fourth filaments from "the pectoral fin are the

* The fish alluded to by Colonel Playfair in the " Fishes of Zanzibar," is not identioal with the above, and might be termed
Polynemus Flayfairi, if it is not P. hint : two other specimens exist in the British Museum: the .sijecies is as follows ;

—

B. vii, D. 8
I -jV, P- 13 + vi, V. 1/5, A. -jV, C. 17, L. 1. 63, L. tr. 7/13.

Length of head 5^. of caudal SJ, hciijht of body 4| of the tot.il length. Ei/es—diameter nearly 1/3 of length of head, 1/4 of a
diameter from end of snout, and 1 apart. The maxilla Vcaihes to a little behind the venieal from the posterior edge of the orbit.

Height of head equals its length excluding the snout, its width two- thirds of its length. A spine at the shoulder. Pins—first dorsal
two-thirds as high as the body below it: second dorsal nearly equal in height to the length of the head and having its upper edge deeply
concave, its front r.nys being one-fifth higher than the first dorsal fin. Pectoral as long as the head behind the middle of the eye, its

upper free-rays reach to a little beyond the end of the fin. The distance between the bases of the ventral and anal fins equals the length
of the head excluding the snout. Anal not quite so high as the second dui-sal, it commences below the fifth dorsal ray and has a very
emarginate lower edge. Caudal deeply forked. Free portion of tail slightly higher at its base than it is long. Colours—body with lines

along each row of scales and a black pectoral fin.

This species appears to be closely allied to P. hum. Bleeker, -which however has the upper caudal lobe ^ in the total length.
The specimen (Col. Plajfair's) from which this description has been t.aken is about 14 inches in length.

Bahitat.—East coast of Africa to the Malay A rchipelago, and probably found in the seas of India, although I have not obtained
it there. It would be interesting to see it it has or has not an au-vesscl.
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longest, greatly exceeding the lengtli of the head almost extending to the anal fin," (p. 33), considers his fish

identical witlj P. hexanemus, wherein some of them reach the caudal fin.

Habitat.—Seas of India and Mauritius. The specimen, which is figured life-size, is from Madras.

6. Polynemus Indicus.

Pohjnemiis maga-hoosliee, Russell, ii, p. 68, pi. 18-1.

Polynemus Irukcus, Shaw, Zool. v, p. 155; Swainson, Fishes, ii, p. 234; MeClell. Cal. J. N. H. iii,

p. 179,* pL vi ; Cantor, Catal. p. 29; Giinther, Catal. ii, p. 326 ; Day, Fishes of Malabar, p. CO ; Kner,t Novara

Fische, p. 137.

Polynemus sele, Ham. Buch. Fish. Ganges, pp. 226, 381 ; McClelland, Cal. Journ. Nat. Hist, lii, p. 181.

Polynemus uronemus, Cuv. and Val. iii, p. 385.

Polynemus plebeius and gelatinosus, McClelland, C. J. N. H. iii, pp. 179, 181.

Tafihrn-Jcala, Tam. : Yeta, Mai. : Dam, Bombay : Bhdt. Mahr. : Luhwah, An-ac. : Katlia or Ea-Jcu-yan,

Burm. : Kwey-yeng, Tavoy.

B. vii, D. 8
I
T3ITT. P- 15 + V, V. 1/5, A. xf:f ., C. 17, L. 1. 70-75, L. tr. 7/13, Vert. 5/19, Cjec. pyl. many.

Length of head 4|- to 4J, of pectoral 1/6 to 2/13, of caudal 1/4, height of body 1/6 of the total length

excluding the filamentous prolongation of the tail. Eyes—diameter 1/7 of length of head, 1 to Ij diameters

from end of snout, and 2 apart. Height of head equals 2/3, and its width 2/5 of its length. The maxilla

reaches to far behind the orbit. Preopercle with a rounded and produced angle, its posterior margin mode-

rately serrated, and having a strong tooth above its angle. Interorbital space rather flat. Teeth—villiform in the

jaws, in a somewhat semilunar band on the vomer, and in a wide cuneiform band broadest anteriorly on the

palatines, the last being emarginate internally about its centre. Fins—spines of first dorsal weak, the third

having rather a filamentous prolongation, the fin one-third higher than long, second dorsal highest in front

where it equals the anal and is one-third higher than its base is long : upper edge of the fin concave. Pectoral

with its rays branched, having five articulated free rays, the upper of which is the longest reaching nearly to

the anal, which latter fin extends posteriorly some distance behind the vertical from the end of the second dorsal,

its lower edge is concave. The distance between the bases of the ventral and anal fins is longer than the head.

Caudal deeply lunated having pointed lobes which usually have filamentous terminations, the lower being mostly

the longer. Free portion of the tail in its least depth equal to 2/5 of the length of the head. Air-vessel—oval

and thick, occupying the entire length of the abdomen and posteriorly prolonged amongst the caudal muscles.

It adheres to the vertebrEB from the third to the seventh, wlulst from either side towards the ventral surface it

has from 28 to 35 appendages. Lateral-line—continued along the lower caudal lobe almost to its end. Vertical

fins rather densely scaled. Colours—back purpUsh-black, abdomen silvery-white, dashed with gold. First and

second dorsals also anal stained with black, as is likewise the lower half of the opercle. Caudal with many
black points.

Eubitat.—Seas of India to the Malay Archipelago and Australia. It attains 4 feet in length, but is rarely

above 201bs weight. A large fish yields about two ounces of rough isinglass. The largest specimens appear to

be captured in the embouchui-es of large rivers : they take a bait freely.

7. Polynemus plebeius

Brouss. Ich. fasc. i, t. viii ; Gmel. Linn. p. 1401 ; Bloch. t. cccc ; Bl. Schn. p. 17 ; Shaw, Zool. v, pi. cxxv

;

Cuv. and Val. iii, p. 380 ; Temm. and Schleg. Fauna Japon, p. 29, t. xi, fig. 1 ; Bleeker, Perc. p. 58 ;
Richards.

An. and Mag. Nat. Hist. 1842, p. 210 ; McClell. Cal. Journ. Nat. Hist, iii, p. 185 ;
Cantor, Catal. p. 27 ;

Giinther,

Catal. ii, p. 329.

Polynemus lineatus, Lacep. v. pi. 13, f. 2, p. 410 ; Giinther, Catal. ii, p. 327 ;
Kner, Novara Fische,

p. 137.

Polynemus tceniatus, Giinther, Catal. ii, p. 626.

Trichidion plehejus, Bleeker, Pish. Madagascar, p. 79.

B..vii, D. 8
I

Jj, p. 17 + V, V. 1/5, A. ¥t- C 17, L. 1. 60-65, L. tr. 7-8/13, Crec. pyl. many.

Length of head 2/9, of caudal 3/11, height of body 1/5 of the total length, ^(/es—diameter 3| to 4i

in the length of head, 1/2 to 3/4 of a diameter from end of snout, and 1 to 1^ apart. Interorbital space rather

convex. Height of the head equals its length excluding the snout, its width is not 1/2 its length. The maxilla

reaches to about 1 diameter behind the posterior edge of the eye. Angle of preopercle rounded and produced
;

its vertical limb rather coarsely serrated and most so above the angle. Teeth—villiform. Fins—third dorsal spine

with rather a filamentous prolongation and equal to 3/4 of the height of the body, the length of the base of the

fin equals rather above 2/3 of its height. Second dorsal rather higher anteriorly than the iirst or than the anal,

its upper edge deeply concave. Pectoral rays unbranched, its length equals 3/4 the height of the body, of its

five free-rays the superior reaches rather beyond the ventral. Ventral reaches the vent, the distance between its

* McQelland observes (C. J. N. H. iii, p. 1 73) that " at Scinde (where it proves, as originally sngge.sted by us, to be the source

of the cod-sounds alhidcd to as an article of export from Kurrachee) it is called seer." However the Kurrachee fish is a Sciammd (see

p. 187) and not one of this family. See also paper by Mr. O. Reilly, 1. c. ii, p. 450, and by Captain Bogle, ii, p. 615.

t Kner observes of Kussell's figure " nicM jut." Cantor however more justly remarks that it was in his tune "the only

correct figure."

2 A 2
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base and that of tlie anal equals the length of the head excluding the snout. First spine of anal minute or

wanting : the lower edge of the fin deeply concave. Caudal with pointed lobes. Least depth of the free

portion of the tail equals half the length of the head. Air-vessel—elongated, narrow, and simple. Ccecal

appendages—numerous. Vertical fins rather densely scaled. Lateral-line—continued along the lower lobe of the

caudal fin to the end of its second or third rays below its centre. Colours—golden, having a grayish tinge along
the back and darkish lines along each row of scales : anal fin dashed with gray, ventral white and externally

grayish : both dorsals, the caudal and pectoral gray-edged.

Habitat.—This species is exceedingly common in the seas and estuaries of India. I have captured females

fuU of roe as early as March. It is found from Sind through the seas of India to the Malay Archipelago and
beyond.

8. Polynemus tetradactylus.

Polynemus maija-jellee, Russell, Fish. Yizag. ii, p. G8, pi. 183.

Polynemus tetradactijlus, Shaw, Zool. v, p. 155 ; Cuv. Reg. Anim. 111. Poiss. pi. six, f. 1 ; Cuv. and Val.

iii, p. 376, vii, p. 514 ; Swainson, Fishes, ii. p. 234 ; McClell. Joum. As. Soc. Beng. 1839, p. 206 ; Royle on
Isinglass, pp. 25, 2G : Richards. Ich. China, p. 218 ; Bleeker, Perc. p. 57 ; Cantor, Catal. p. 25 ; Giinther,

Catal. ii, p. 328 ; Day, Fish. Malabar, p. G2 ; Kner, Novara Fische, p. 138.

Polynemus teria, Ham. Buch. Fish. Ganges, pp. 224, 381 ; Gray and Hard. 111. Ind. Zool. pi. 92, f. 2.

Polynemus salliah et quadrifilis, Cantor, Joum. Roy. As. Soc. v, p. IGG.

aieutheronema tetradactylus, Bleeker, Bintang, 18G8, p. 5.

Polun-hala, Tarn. : To-hro-dah, Andam.

B. vii, D. 8
j TTT^xa- P- 17+iv, V. 1/5, A. T|:|y, C. 17, L. 1. 75-85, L. tr. 8/14, C»c. pyl. many.

Length of head 1/5, of caudal 1/5, height of body 1/5 to 1/6 of the total length. Eyes—diameter 2/9
to 1/5 of the length of head, 1/2 a diameter from end of snout, and 1 apart. Height of head equals its length
excluding the snout or beKind the middle of the eye, its width equals 2/5 of its length. The maxilla extends
to 1 diameter behind the posterior edge of the orbit. Angle of preopercle produced and romided, its vertical

limb serrated and having its strongest denticulation just above the angle. Teeth—villiform. Fins—third

dorsal spine equals 3/4 of the height of the body and is as long as the anterior rays of the second dorsal, the
upper edge of which last fin is concave. Pectoral rays undi"vided, the free rays reach nearly to the end of the

ventral, which latter extends to the vent. The distance between the bases of the ventral and anal fins equals

the length of the head excluding the snout. Anal similar to second dorsal, its first spine minute or absent :*

caudal deeply forked. Air-vessel—absent. Cwcal appendages—numerous. The least depth of the free portion
of the tail equals nearly 1/2 the length of the head. Colours—silvery-green, becoming yellowish-white on the
sides and abdomen : dorsal and caudal gi'ayish with minute black points and nearly black at the edges : ventral

and anal pale orange in their outer halves, pectoral filaments white. A dark mark on the upper portion of the
opercle.

Habitat.—Seas of India to the Malay Archipelago and China, attaining 6 feet and upwards in length :

it is excellent eating. This species appears to ascend higher up the rivers than any of the others, and the

young are numerous in the Hooghly at Calcutta. Ham. Buchanan observes :
" I have been assured by a credible

native that he saw one which was a load for six men, and which certainly therefore exceeded in weight 320 lb.

avoirdupois." (Fish. Ganges, p. 225.)

• Cantor gives three or four anal spines : Buchanan two : Enssell and Cuvier one. I have specimens in which I can only
discover two, others wherein three are distint't.
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Family, XII—SCI^NID^, Cuv.

Branchiostegals seven : pseudobranchiae sometimes concealed, or even absent. Body somewhat com-
pressed and rather elongate. Eyes lateral, of moderate or small size. Mouth in front of or below the snout.
Cheeks unarmed; opercles sometimes with weak spines. Barbels present in a few genera. Muciferous system
on the head well developed. Teeth in villiform bands, with the outer or inner row often enlarged : canines
present in some genera but neither cutting nor molar-form ones in the jaws : palate edentulous. Two dorsal
fins, the spines of the iirst usually feeble (8-12), the second much more developed (22-43 rays) than the first

:

anal with one or two spines and much fewer (5-16) rays than the second dorsal : pectoral rays branched :

ventrals thoracic with one spine and five rays. Scales ctenoid or cycloid, covering the head and snout, placed
in oblique and often sinuous rows on the body. Lateral line complete, often continued on to the caudal fin.
Stomach cascal. Air-vessel, when present, as a rule with branching or elongated appendages Pyloric
appendages generally few.

The number of rays in the soft dorsal fin are liable to considerable variation in species belonging to this
family, whilst the caudal becomes more obtuse as the adult stage is arrived at. The scales, wbicb are placed in
oblique rows, often vary considerably in the number of pierced ones along the lateral-line, and in those descending
or ascending to it, consequently it becomes necessary to enumerate what are present in each separate place. The
eye is comparatively very much smaller in adults of this family than it is in the immatm-e.

Bleeker, Memoire sur les Scienoides (1874), has shown that the dentition of these fishes forms a far better
guide to classification than the size and length of the second anal spine, &c. He also questions the utility of separating
Sciaina (Artedi) B\eeker=Umbnna, Cuv. and Val. from Johrdus (Bloch) Bleeker, simply because the former has
a central barbel under the symphysis of the lower jaw. In my investigations I have found another species, Sckena
albida, C. V. (or a Pseudoscuena, Bleeker), in which a rudimentary barbel exists at each of the first lateral open
pores below the symphysis of the lower jaw, but obviously insufficient for the purpose of constituting a new
genus.

Z/ses.—The air-vessels of many of these fishes are extensively collected along the coasts of India as they
afford isinglass which is exported to China and elsewhere. As food however their flesh is rather tasteless whilst
young, and coarse when large, consequently in many localities, as Kurrachee or in Beloochistan, the sounds or
air-vessels are as valuable as the whole of the remainder of the fish.

Habitat.—Klunzinger observes that from the Red Sea no representatives of the true Sci^xiDj; have been
recorded

; a few appear to be present along the East coast of Africa, whilst from Beloochistan and Sind throughout
the seas of India they are numerous, many entering estuaries and rivers, and although one species {S. coitor) is
often found far above tidal reach it still is only a visitor from the ocean.

SYNOPSIS OF GENERA.
1. Umbrina. Upper jaw overlapping the lower. A central barbel under the symphysis of the lower jaw.

Fins as in Sdcena.

_
2. Seicena. Upper jaw overlapping the lower or both equal. Teeth villiform, with an outer enlarged

row m the premaxillaries and sometimes an inner enlarged series in the mandibles. No central barbel beneath the
chin ; second dorsal fin rather long (23-32 rays)

.

3. ScuEnoides. Eyes small : head broad and convex. Upper jaw overlapping the lower or both equal.
Teeth villiform, with an outer much enlarged row in the premaxillaries, and an inner conical series in the mandibles.
No barbels. Second dorsal fin elongated (27-43 rays).

4. Otolithus. Lower jaw prominent. Elongated and pointed canines in both jaws : a single row of widely
separated conical teeth in the lower jaw. No barbels. Second dorsal fin rather long (28-31 rays).

Genus, 1

—

Umbeina, Cuv.

Menticirrlms and Cirrimens, Gill : Sckena (Artedi) Bleeker, 1874.

Branchiostegals seven: pse^idobrwricMce. Body oUong and rather elongated. Eyes of moderate size.
Interorbital space rather broad and somewhat convex. Snout rounded and overhanging the upperjaiv, which latter is longer
than the lower. A central barbel present heloiv the symphysis of the lotverjaw. Teeth villiform, ivith the outer roiv in
the premaxillaries enlarged: no canines. Two dorsal fins, the first tvith 9-10 spme* and connected at its base to the
second which is of moderate length (24-30 rays) : anal with twosjnnes. Scales ctenoid or cycloid, extending over the
head and snout, and niore or less present on the vertical fins, and on that of the tail. Air-vessel present. Pyloric
appendages in moderate numbers orfew.

^ _
The open pores or orifices of some of the muciferous channels of the head are very distinct. There are 3 or

o in a transverse row across the snout, whilst along the free edge of the skin as it crosses from one preorbital to

* Absent in some American species.
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the otlier over the groove for the posterior limb of the premaxillaries, there are five more. The central one is
mostly triangular, the largest, and at the upper surface : whilst along its free edge, sometimes below it, are two
more on either side. The existence of a lateral-lobe is entirely due to these orifices, and its size is in accordance
with their position.

On the lower sm-facc of the mandible beneath the sympliysis is a single central barbel having a pore at its

base, occasionally it has one in front aud another behind it. On either side of its base laterally and rather
posteriorly are two more open orifices.

Habitat.—From the East coast of Africa, through the seas of India to the Malay Archipelao-o and beyond.
They are found in the Mediterranean and Atlantic, and some in the rivers of North and South America.

SYNOPSIS OF SPECIES.

1. Umhrina macroptera, D. 10
| -j-sVij. A. *, L. 1. 48, Ca;c. pyl. 11. Barbel half as long as the eye. First

dorsal fin 2/5 the height of body. Scales cycloid on head and chest, elsewhere ctenoid. Grayish. Seas of India to
the Malay Archipelago.

2. JJmhnaa sinuata, D. 10
| -^l-^-g, A. f, L. 1. 44. Bai-bel one-quarter as long as the eye. First dorsal fin

1/2 height of body. Scales ctenoid except on snout, and below eyes. Dorsal, ventral, and anal fins nearly black
;

nine wide and sinuous brown bands from the back pass downwards and forwards. Sind.

3. Umbrina Bussumieri, D. 10
| -j-jlfy, A. f, L. 1. 52. Barbel half as long as eye. Fii-st dorsal fin from

4/5 to as high as body. Scales cycloid. Usually dark coloured. Seas of India to China.
4. Umbrina RusseUii, D. 10

| a^^-jy, A. f, L. 1. 44. Barbel sometimes nearly as long as the eye. First
dorsal fin 4/9 of height of body. Scales ctenoid. Grayish, first dorsal tinged with black. Seas of India to the
Malay Archipelago.

1. Umbrina macroptera.

Bleeker, Sumatra, p. 254; Giinther, Catal. ii., p. 279.

Scicena macroptertis, Bleeker, Mem. Scien. 1874, p. 60.

B. vii, D. 10
I
^1-30, P. 17, V. 1/5, A.

I-,
C. 17, L. 1. i|, L. tr. 5-6/15, Ciec. pyl. 11.

Length of head 1/4 to 2/9, of caudal 1/6, height of body 3^ to 4i- in the total length. I]i/es—diameter 3f
to 4| in the length of head, li to l-j diameters from the end of snout, and 1 apart. Greatest width of the head
equals half its length, and its height equals its length excluding the snout. The snout rather inflated and
prominent. Cleft of mouth slightly oblique, the maxilla reaching to below the middle of the eye. The distance
between the eye and the maxilla equals 1 diameter of the orbit. Preopercle serrated, most coarsely so at its

angle : two opercular points. Three pores across the base of snout : outer fold of skin of snout laterally lobed,
liaving five pores along its free border. Barbel below the symphysis of the lower jaw nearly half the diameter of
the eye in length, having a deep pore on either side of its base and another rather more externally. Teeth—in
villiform rows in both jaws, the outer row in the front half of the premaxillaries being somewhat enlarged. Fins
— dorsal spines weak, the first very short, the second to the fourth about the same length and equal to 2/5 the
height of the body and more than twice as high as the rays. Pectoral as long as tlie head exclucbng the snout.
Ventral reaches nearly half way to the anal fin. Second anal spine of moderate strength, one-third shorter than
the first I'ay, and equal to 2|- in the height of the body. Caudal rather wedge-shaped. Scales—cycloid on the
head, chest, and as high as the base of the pectoral fin, the remainder ctenoid. Lateral-line—becomes straight
opposite the posterior end of the anal fin : the tubes give ofl' a branch on either side which rarely subdivides.
Colours—grayish, becoming silvery on the abdomen, and everywhere covered with minute black dots, but so small
as not to interfere with the general light colour. Fins yellowish, dotted as the body. A dark mark on the opercle.

Habitat.—Seas of India to the Malay Archipelago. I took a female, 8 inches long, with fully developed
ova in April, 1868, and found eleven csecal appendages. It is not uncommon at Madras.

2. Umbrina sinuata, Plate XLVI, fig. 1.

B. vii, D. 10
I
^l^, P. 17, V. 1/5, A. f, C. 17, L. 1. 1|, L. tr. 7/12.

Length of head 4j, of caudal 1/5, height of body 3| in the total length. Eyes—diameter 3i in length of
head, 3/4 of a diameter from end of snout, and 1 apart. Greatest width of head equals 1/2 its length, and its

height equals its length excluding the snout. The distance between the eye and the upper jaw equals 3/4 of the
diameter of the orbit. Snout obtuse, swollen, and overhanging the jaws. Upper jaw overlapping the lower :

the maxilla reaching to below the middle of the eye. Preopercle serrated, most coarsely at its angle : two oper-

cular spines. Shoulder-flap serrated. Three pores in a transverse line across the base of the snout, and five

more orifices along the free edge of the skin, a lateral lobe present on either side. Central barbel below the
symphysis of the lower jaw 1/4 the length of the orbit : two open pores on either side. Teetli—villiform in

both jaws, an outer enlarged row in the antei-ior half of the premaxillaries, whilst a few of those in the front

row of the lower jaw near the symphysis are larger than those posterior to them. Fins—-dorsal spines weak,
the thii'd to the fifth the longest, 1/4 higher than the rays and equal to the length of the head behind the
middle of the eyes. Pectoral as ,long as the head behind the anterior third of the eyes. Ventral reaches two-
thirds of the distance to the base of the anal. Second anal spine strong, equal to half the length of the head and
1/3 shorter than the first ray; the length of the base of the fin equals 1/4 of that of the soft dorsal. Caudal
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wedo'e-sliaped. .ScaZes -ctenoid except on tlie snout and below the eyes, those on the summit of the head as

far a^s the occiput very much smaller than those on the body. A dense band at basal thu-d of sott dorsaL and

anal fins. Lateral-line—becomes straight above the end of the anal fin, its tubes with two, sometimes more,

branches. C'oZowrs—brownish silvery, everywhere covered with minute dark pomts. A difi^used bluish spot on

theopercle. Nine sinuous brown bands on the body, wider than the ground-colour, passing trom the back

downwards and forwards : a dark spot in the axilla. First dorsal black, a black band along the whole length ot

the soft dorsal. Anal similar to soft dorsal. Ventral black. Caudal yellow, with a black tip and white outer

edge.

Two specimens captured at Kurrachee up to 4 inches in length.

The dorsal fins show considerable similarity to U. Dussumieri, but the scales are ctenoid instead ot

cycloid.

3. Umbrina Dussumieri, Plate XLIII, fig. 2 and 3.

VmMna Dussumieri, Cuv. and Val. ix, p. 481; Bleeker, Sciren. p. 19 ;
Giinther, Catal. ii, p. 279; Day,

Fishes of Malabar, p. 48.

Umhrina amhlycqjhalus, Bleeker, Amb. P- 412 ; Giinther, Catal. ii, p. 278.

Seicena Dussumieri, Bleeker, Memoire Scienoid. p. 50.

Taru kattelee, Tam.

B. vii, D. 10
I
^Ifr, P. 17, V. 1/5, A. tL^, C. 17, L 1. 'H% L. tr. G/17, Cffic. pyl. 7-9.

LencTth of head 1/4 to 4^, of caudal 1/7, height of body 4^ to 2/9 of the total length. %es—diameter

2/7 to 3-1 in the length of head, 1} diameters apart and also from the end of snout. Height of head equals its

Tenrth excluding the snout, and its thickness equals 2/3 of its length. Dorsal profile more convex than that of

the abdomen. Snout obtuse, it and the cheeks inflated : cleft of mouth nearly horizontal : the maxUla reaches

to below the middle of the eye. Distance between the eye and the upper maxiUary bone equals one diameter

of the orbit. Preopercle crenulated (scarcely denticulated) in its whole extent, its angle rounded
:
two

opercular spines. Shoulder-lobe with smooth edges. Central barbel below the chin about half a diameter of the

eye in len^Hh, a deep pore exists on either side of its base : pores on snout generic. Terf/i—viUiform m both

iaws a few of the outer row and in the anterior portion of the premaxillaries being enlarged, somewhat corneal

but scarcely cui-ved. Fnis— dorsal spines weak, the first short, the two next from 4/5 to as long as the

height of the body and three times as long as the rays. Pectoral as long as the head excludmg the snout.

Ventral reaches half way to the anal. Second anal spine rather above half the height of the first ray. Caudal

wedge-shaped in the young, more obtuse in the adult. ScctZes—cycloid on the body and head : a few over the

bases of the soft dorsal and anal fins. LateraUine—cnvves to above the end of the soft dorsal, it is m single

tubes which bifurcate posteriorly. CoZowrs—usually of a dark brown or coppery tmge, often nearly black and

shot with golden, lightest along the abdomen. Fins reddish-brown, the first dorsal stained with black :
other

fins with gray edges : ventrals yellow.
-r. , , , i i i j

Fig. 2 is from Madras, and of the most common colour there : fig. 3 is from Bombay, has a dark shoulder,

spot and generally gi-ay colour, which is the most common appearance in the latter locality : the specmien

figured is 7 inches long.

Eabitat.— Sea.s of India to China, attaining at least 8 or 9 inches m length.

4. Umbrina Russellii, Plate XLIII, fig. 4.

Labrus niialar-liatclielee, Russell, Fish. Vizag. ii, p. 13, plate 118.

Umbrina Russellii, Cuv. and Val. v, p. 178; Richards. Ich. China, p. 226; Cantor, Catal. p. <1;

Jerdon, M. J. L. & Sc. 1851, p. 132 ; Giinther, Catal. ii, p. 278 ;
Kuer, Novara Fische, p. 131.

Umbrina KuUii, Cuv. and Val. v, p. 179; Bleeker, Sciffin. p. 19.

Seicena Inclica, (K. and v. Hass.) Cuv. and Val. v, p. 179.

Seicena EiiUi, Bleeker, Bintang, p. 293.

Seicena Bussellii, Bleeker, Memoire Scienoid. 1874, p. 68.

B. vii, D. 10
I ^.W, P. 17, V. 1/5, A. f , C. 17, L. 1. ||, L. tr. 6/15, Ctec. pyl. 7 (8 Kner).

Length of head 1/4 to 4i, of caudal 1/6, height of body 3f to 1/4 of the total length. iJ//e6- -diameter

3J- to 1/4 of length of head, 3/4 to 1 diameter fi-om end of snout, and 1 apart. Greatest width of head equals

half its length, fts height equals its length excluding the snout. Snout overhanging the jaws, the upper slightly

the loncrer ; the maxiUa reaches to below the last third of the orbit. Nostrils opposite the lower third of the eye.

Distancl; between the eye and the upper jaw equals 3/4 of a diameter of the orbit. Preopercle distmctly

serrated : two opercular spines. Barbel equals from 2/5 of the diameter of the eye to nearly as long as it.

Pores on snout and lower jaw generic : shoulder-flap serrated. Teei/i.—villiform in both jaws, with an outer

enlaro-ed row in the anterior half of the premaxillaries. Fins—dorsal spines moderately strong, the

foui-th equal to 2^ in the height of the body and 1/3 longer than the rays. Pectoral equal to the head exclud-

ing the snout. Ventral reaches half way to the anal. Second anal spine strong, 4/5 as long as the first ray,

and nearly equal to half the length of the head. Caudal wedge-shaped. SodZes—ctenoid. Lateral-line—

curves to above the middle of the anal fin where it becomes straight, tubes with one or two branches from either
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side. Colours —gray, becoming silvery-white on tlie abdomen : a steel-blue opercular spot : upper two-thirds
of first dorsal nearly black : other fins yellow.

Habitat.—Seas of luilia to the Malay Archipelago, attaining at least 10 inches in length.

Genus, 2—SciiENA, (Artedi) Cuv.

JohniuK, Bloch: Corvina and Stellifer, Cuv.: Bola, sp. Ham. Buch. : Leiostomus, Cuv. and Yal.

:

Coracinas, Pall. : Homoprion, Holb. : AmMyodun, (Raf.) Gir. : Gheilutrema, v. Tsch. : Genyonemus, Plagioscivn.
Scimwps, BairdieUa, Haploinodotus, BMnoscion and Ophioscion, GiU : Biplolepis, Steind. : Pseudoscicena, Bleeker.

BrancMostegals seven : pseudohranclucB. Body ollong, rather elongated, and compressed. Eyes of moderate
she. Bderorbital space rather broad and slightly convex. Snout rounded, sometimes overhanging the upper jaw,
vjhich last is longer than the lower, or both are of equal length.* No central barbel below the sympihysis of the lower
jaiv. Teeth villiform, ivith an outer enlarged roiv in tlie pjremaxillaries, and sometimes the inner row in the ma7ulibles
enlarged. No distinct canines. Two dorsal fins, the first with 9-10 spines, and connected at its base to the secmid
which is of moderate length (23-32 rays). Anal with one or two spines. Scales ctenoid or cycloid, extending over the

head and snout, and generally more or less present on the vertical fins and on that of the tail. Air-vessel present.f
Pyloric appendages in moderate numbers orfeiv.

Pores or the orifices of muciferous canals are found in most of the species of this genus, identically as
described in Vmbrina. But a few, evidently approaching towards OtoUthus, have some or all absent from
both jaws.

In one species, Sciwna alhida, a small, though distinct barbel, is present at the anterior of the lateral open
pores on the lower jaw. Whether very great stress ought to be laid upon whether the scales are ctenoid or
cycloid appears ojDen to doubt. (See 6'. cartitta, S. glaucus.)

This genus has been subdivided by Bleeker into the following : 1. Pseudoscicena, in which the inner
row of teeth in the lowerjaw is distinctly larger than those external to it : 2. Johnius, destitute of any enlarged
row of teeth in the lower jaw.

SYNOPSIS OF SPECIES.

A. An enlarged inner row of teeth in the lower jaw. {Pseudoscicena.')

1. Scicffna Bleeheri, D. 10
| -jV, A. f, L. 1. 60, L. tr. 11/18. Eyes, diameter 1/5 of length of head.

vSecond anal spine weak, 1^- diameters of the orbit in length. Gray, with a dark axUlary spot. First dorsal
gi'ay, fins edged with gi'ay. Bombay.

2. Scicena miles, D. 9-10
|
^\-^, A.

-f,
L. 1. 50, L. tr. 8/16. Eyes, diameter 2/9 to 1/5 of length of head.

Second anal spine very strong and half the length of the head. Silvery, outer edges of vertical fins sometimes
gray. Seas of India.

3. Sciana Vogleri, D. 10
| -rglo-g-' A. f, L. 1. 50, L. tr. 6/14. Eyes diameter 2/9 to 3/14 of length of

head. Second anal spine weak, as long as the eye. Silvery, first dorsal dark. Seas of India to the Malay
Archipelago.

4. Scicena sina, D. 10
| s-T^-rffi A. f, L. 1. 62. Eyes, diameter 1/4 of length of head. Second anal spine

weak, 2/7 of length of head. Seas of India.

5. Scimia cuja, D. 10
| ^t-tti A. f , L. 1. 50. Eyes, diameter 1/5 of length of head. Second anal spine

very strong, as long as the head behind the middle of the eyes. Oblique dark streaks above the lateral-Line

and horizontal ones below it. Estuaries of Ganges and Siam.
6. Sciajna coitor, D. 10

| -^Zl-^, A. f, L. 1. 55. Eyes, diameter from 1/4 to 2/11 of length of head.
Second anal spine strong, and as long as the postorbital portion of the head. Silvery. Large rivers of India
and Bunnah.

7. Scicena axillaris, D. 10
| -^l-^, A.

-f-,
L. 1. 50, L. tr. 6-7/14. Eyes, diameter 1/4 of length of head.

Second anal spine strong, 2^ in the length of the head. Silvery, upper two-thii-ds of first dorsal black, a dark
axillary spot. Seas of India.

8. Sciwna albida, D. 9-10
|
^i^^, A. f, L. 1. 52, L. tr. 7/18. Eyes, diameter 1/4 to 1/7 of length of head.

Second anal spine strong, half as long as the head. Silvery, a diffused opercular blotch. Seas of India.
9. Scicena diacanthus, D. 10

|
-^l-^, A. f , L. 1. 52, L. tr. 7/18. Eyes, diameter 2/9 to 1/6 of length of

head. Second anal spine 2| in the length of the head. Brownish-gray superiorly, silvery below. Upper half
of body, dorsal, and caudal fins spotted in the immatm-e. Seas of India to the Malay Archipelago.

10. Scicma aneus, D. 10
|
-^l-^, A. |-, L. 1. 50, L. tr. 8-9/18. Eyes, diameter 1/4 to 4^ in the length of

head. Lower jaw the longer. Second anal spine weak, from 3/4 to 1 diameter of the orbit in length. Silvery,

first dorsal gray. Seas of India to the Malay Archipelago.
11. Scia-na maculata, D. 10

| ^t'yt. A. f, L. 1. 45-48, L. tr. 8/16. Eyes, diameter 41 to 1/5 of length of
head. Second anal spine 1/3 the length of head. Silvery, with five broad black bands, sometimes interrupted.

Seas of India.

B. No enlarged inner row of teeth in the lower jaw. (Johnius.)

12. Sciana Belengeri, D. 9
|
^1^2, A. |, L. 1. 62, L. tr. 6/14. Eyes, diameter 3^- to 3f of length of head.

Second anal spine 2j in length of head. Slate-coloured, with the vertical fins nearly black. Seas of India to
the Malay Archipelago.

* Scicma aneus, Bloch, is an exception, forming a transitional state to genus OtoUthus not onlj in this respect, Int in the
pores on the snout, and below the symphysis of the mandibles,

t Stated to be absent in some American species.
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13. Scimna semiluctuosa, D. 10
|
-^l^, A. f , L. 1. 55-GO, L. tr. 8-0/25. Eye.=;, diameter 2/9 to 1/6 of length

of head. Second anal spine about 1/2 the length of head. Gray, with blackish bands going along each row of

scales : fins black. Seas of India to China.

14. Sckena glaucus, D. 10
| Y-g^-^o, A. f, L. 1. 50, L. tr. 6/18. Eyes, diameter 3j to 4j in length of head.

Second anal spine 2/5 of length of head. Gray, a diffused bluish ojjercular blotch : an axillary spot : first

dorsal nearly black : vertical tins with gray edges. Seas of India.

15. Sciccna caruUa, D. 10
| -^-gl^s^ ^- f> ^- 1- '50> I^' tr. 5-6/18. Eyes, diameter 1/4 of length of head.

Second anal spine 2/7 to 2/5 of length of head. Pui"plish-brown, with a light band along the lateral-line. Fins
dark. Seas of India to the Malay Archipelago.

16. Scia'tia osseus, D. 10
| Yj-Ya' -^- h ^- ^- ^Oi L. tr. 6/15. Eyes, diameter 1/5 of length of head. Second

anal spine 1/4 as long as the head. Gray, with the fins stained at their edges. Malabar.

A. An enlarged inner row of teeth in the lower jaw (Pseudoscicena).

1. Sciaena Bleekeri, Plate XLV, fig. 4.

Soh-lee, Bel.

B. vii, D. 10
I
^!^, P. 17, V. 1/5, A. A C. 17, L. 1. "W, L. tr. 9-10/18.

Length of head 4j, of caudal 5|, height of body 4| in the total length. Ei/es—diameter 1/5 to 1/7 of length

of head, 1 j to 2 diameters from end of snout, and 1 apart. Greatest width of head equals 2/5 of its length, and
the height equals its length excluding the snout. Dorsal profile more convex than that of the abdomen, a slight

concavity over the eyes : head rather strongly compressed. Snout not overhanging the jaws, cleft of mouth
somewhat oblique, the jaws of about the same length anteriorly, the maxilla reaches to below the last third of

the eye, whilst superiorly its anterior extremity is on a level with the lower edge of the eye. The distance

between the eye and the upjser edge of the maxiUa equals 2/3 of the diameter of the orbit. Preojiercle with
some rather strong denticulations and three well-marked ones at the angle : two opercular spines. Shoulder-
scale strongly serrated. A pore above the centre of the fi'ee edge of the skin of the snout, and a smaller one
on either side, but no lateral lobe. Five pores on under surface of lower jaw below the symphysis. Teeth—
viUiform in both jaws, with an outer row of curved conical ones in the premaxillaries : whilst the inner row in

the lower is much larger than the rest of the teeth. Fins—fourth to sixth dorsal spines of about the same
height, one-third higher than the rays and equal to about 2| in that of the body. Pectoral equals two-thirds

of the height of the body. Ventral reaches half way to the anal fin. Second anal spine weak, half the length

of the first ray and about equal to 1| diameters of the orbit, the length of its base equals 4| of that of the soft

dorsal. Caudal wedge-shaped. Scales—cycloid on snout and under the eyes, ctenoid elsewhere. Lateral-line—
curves to above the middle of the anal fin, the tubes have simple bifurcations. Colours—Silvery-gray along the

back, becoming duU white below : a black sjaot in the axilla. First dorsal gray with a light line along its centre :

caudal dark in its outer third, fins otherwise yellowish.

This species appears to be closely allied to Jolinius inicrolepis, Blocker, Sumatra, p. 11, or Pseudoscicena

microlepis, Bleeker, Mem. Scien. 1874, p. 23, but its anal spine is not nearly so long and its eye is much smaller.

Habitat.—Bombay, fi-om whence two specimens were procui-ed, the largest, which is figured, being nearly

8 inches in length. Large specimens from 27 inches in length were not uncommon at Gwadur where the fish is

extensively salted.

2. Sciaena miles, Plate XLIII, fig. 5.

Solocentrus miles, Lacep. iv, p. 244.

Lahrus tella katchelee, Russell, Fish. Vizag. ii, p. 13, f. 117.

Corvina miles, Cuv. and Val. v, p. 94, ix, p. 479 ; Jerdon, M. J. L. and Sc. 1851, p. 131 ; Bleeker, Scia;n.

p. 17 ; Giinther, Catal. ii, p. 300.

Corvina soldado. Cantor, Catal. p. 70.

Corvina Wolfii, Bleeker, Borneo, p. QQ.

Corvina sampitensis, Bleeker, Borneo, p. 421.

Corvina Gelehica, Bleeker, Celebes, p. 244.

Corvina dorsalis, Peters, Fische Mozam. p. 242.

Johniiis Celehicus, Bleeker, Enum. Pise. p. 35.

Johnius miles, Bleeker, Pinang, p. 75.

Fseudosciwna m,iles, Bleeker, Memo. Scien. 1874, p. 25.

Vella kattelee. Tarn.

B. vii, D. 9-10
I
^l-^, P. 17, V. 1/5, A. f, C. 17, L. 1. 'JfT, L. tr. 8/16.

Length of head 4i to 41, of caudal 1/6, height of body 3| to 1/4 of the total length, ^yes—diameter 4i to 1/5
of length of head, 1} diameters from end of snout, and 1 apart. Greatest width of head equals half its length, and
its height equals its length excluding the snout. Cleft of mouth moderately olilique. Snout not overhanging the
jaws which are of about equal length anteriorly, or the upper slightly the longer, the maxilla reaches to below the
last third of the eye. Preopercle with some rather widely separated denticulations especially at its rounded angle :

two opercular points. Free border of the skin of the snout with five orifices of canals and a small lateral lobe :

five pores on the inferior surface of the lowerjaw. Teeth—villiform in the upper jaw, with an outer row of large
curved conical ones in the premaxillaries : villiform in the lower jaw with the inner row consisting of distantly

2 B
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placed enlarged ones. Fins—dorsal spines weak, nearly ti,N-ice as long as tte rays, and from If to 1/2 as high as the

body. Pectoral as long as the head excluding the snout. Ventral reaches rather above half way to the anal.

Second anal spine very strong, nearly as long as the first ray and equal from 1/2 the length of the head to its

length behind the middle of the eyes : the extent of the base of the fin from 1/4 to l/.^i of that of the soft dorsal.

Caudal -wedge-shaped. Scales—cycloid on head and chest, ctenoid on the remainder of the body. Lateral-line—
becomes straight above the hind edge of the anal, its tubes arborescent posteriorly. Colours—grayish darkened

with green along the back, becoming white on the sides and abdomen, sometimes a small brown spot in^ front

of each dorsal ray. Outer edges of the fins in some specimens dark, except the ventral which is white.

Habitat.—Seas of India to the Malay Archipelago, attaining at least 2 feet in length. The specimen

figured, from Bombay is 10 inches long.

3. Scisena Vogleri, Plate XLV, fig. 1.

Otolithus Vogleri. Bleeker, Sumatra, p. 253.

ScicBna Vogleri, Oiinther, Catal. ii, p. 294.

Pseudoscuena Vogleri, Bleeker, Memoir. Scien. 1874, p. 35.

B. vii, D. 10
I
^]^, P. 19, V. 1/5, A. f, C. 17, L. r. ||, L. tr. 6/14, Croc. pyl. 9.

Length of head 3|, of caudal 6^, height of body 1/4 to 4^ in the total length. Eyes—diameter 4| to 4| in

the length of head, 1 to i|- diameters "from the end of snout, and also apart. Body rather compressed, the dorsal

profile more convex than the abdominal. Width of head equals If in its length, its height equals its

length excluding the snout. The snout does not overhang the upper jaw which is very slightly longer than the

lower, cleft of the mouth oblique, the maxilla reaching to below the middle of the orbit. Preopercle distinctly

but finely serrated : two opercular spines : the distance between the eye and the maxilla equals 1 diameter of

the orbit. Five large open pores under the symphysis of the lower jaw, also five orifices along the free edge of

the skin of the snout. The shoulder-scale "serrated. Teeth—villiform in both jaws, with an outer row of

large, curved, and rather distantly placed ones in the premaxiUaries : and an internal row of large conical and
rather widely separated ones in the lower jaw. Fins—dorsal spines of moderate strength, the second to the

fifth subequal in length, from 2 to 2^ in the height of the body, and 1/3 higher than the rays. Pectoral as long

as the head behind the first fourth of the eye. Ventral scarcely reaches half way to the anal. Second anal

spine weak, half the height of the first ray, and 4-1- in that of the body. Caudal wedge-shaped. Scales—cycloid

on the head, ctenoid over the chest and body : the base of the soft dorsal tin rather thickly scaled. Lateral-

line—becoming straight opposite the posterior portion of the anal fin, its tubes with one_ or two branches.

Colours—silvery, glossed with golden, first dorsal dotted with black, most distinctly so in its upper half

:

superior edge of soft dorsal and last half of caudal gray : a small dark spot sometimes present in the axUla

:

fins yellow.

Habitat.—Seas of India to the Malay Archipelago. The largest specimen I have taken is 10^ inches in

length.

4. Sciaena sina, Plate XLPV, fig. 2.

Johnius sina, Cuv. and Val. v, p. 122 ; Blyth, J. A. S. of Beng. 1860, p. 141.

Corvina sina, Belang. Voy. Ind. Orient. Zool. p. 359 ; Bleeker, Verb. Bat. Gen. xxvi, p. 82 ; Jerdon, M.
.J. L. and Sc. 1851, p. 132.

Scicena si/ia, Giinther, Catal. ii, p. 202 ; Day, Fish. Malabar, p. 52.

Booroo and Souwah or Soor, Sind. : Goal, Bel.

B. vii, D. 10
I
^}^, P. 17, V. 1/5, A T-l-s, C 17, L. r. ||' L. tr. 8/14, Cffic. pyl. 9.

Length of head 1/4 to 2/9, of caudal 1/5 to 2/11, height of body 2/7 to 1/4 of the total length._ Eijes—

diameter 1/4 of length of head, 1 diameter from end of snout, and 1^ apart. Height of head equals its length

excluding the snout, and its width If of its length. Snout rather inflated, scarcely overhanging the jaws : jaws

of nearly equal length anteriorly : cleft of mouth nearly horizontal, the maxilla reaching to below the last

third or'hind edge of the orbit. The distance from the eye to the upper jaw equals 1/2 to 3/4 of a diameter of the

orbit. Preopercle rounded, generally some distinct spinate teeth at its angle. Snout with three pores across its

base : the free edge of the skin with a large central opening, and another externally on either side, no large lateral

lobe : shoulder-flap serrated. Five open pores under the "symphysis of the mandible. Teeth—villiform, with an

outer curved row of rather distantly placed ones in the upjjer jaw, and an inner enlarged row in the mandible.

Fins—dorsal spues rather weak, third and fourth the longest and equal to 2^ in the height of the body.

Pectoral as long as the head without the snout. Ventral reaches nearly 1/2 way to the anal. Second anal

spine more than half the height of the first ray, and equal to 3j in that of the body : the base of the fin ec|ual

to 2/7 of that of the soft dorsal. Caudal wedge-shaped. Air-vessel—large anteriorly, bulging on either side

like a hammer, whilst from it descends an appendage on each side : posteriorly it ends in a sharp point. Scales—
ctenoid, except on the head where they are cycloid, a few exist on the bases of the soft dorsal and anal fins.

Lateral-line—becomes straight over tlie middle of the anal fin : each tube gives off a branch on either side.

Colours—silvery, tinged with browaiish along the back, and shot with gold on the abdomen : first dorsal blackish,

especially in its outer half, the other fins gray.

This fish attains a very large size on the Western coast of India and Sind, even so far as Gwadur. They

are not much valued as food but their air-vessels are extensively collected for isinglass. In Bombay and Sind
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tliere are daily to be seen in the markets examples of this fish and ,S'. rjlaimis of 5 or 6 or even more feet in length.

Females in full spawn are common in April.

Habitat.—Seas of India, attaiuins? several feet in length, the one figured is 6 inches long. McClelland

in his paper on isinglass in the Calcutta Journal of Natural History, refers the Soor (spelt Seer) fish from which

the sounds are collected at Kurrachee, to a Pohjitenms, but it is a Scicena, and as described above or »S'. glaucus.

5. SclEena cuja.*

Bola cuja, Ham. Buch. Fish. Ganges, pp. 81, .3tJ'J, pi. xii, f. 27.

Coruina cuja, Cuv. and Val. v, p. 96 ; Temm. and Schleg. Fauna Japon. Poiss. p. 58 ;
Blyth, Joum. As.

Soc. of Bengal, 1860, p. 141 ; Giinther, Catal. ii, p. 3U0.

Scicenoides asper, Blyth, 1. c. p. 140 (young).

B. vii, D. 10
I
^1^, P. 17, V. 1/5, A. f, C. 17, L. 1.

|f,
L. tr. 7/16.

Length of head 1/4 to 2/9, of caudal 1/8, height of body 3i to 1/4 of the total length, i/f/es—diameter

1/5 of length of head, 1 diameter from end of snout, and also apart. Profile along the upper surface of the head

somewhat concave : snout not swollen : jaws of nearly the same length anteriorly, or the lower slightly the

lono'er. Greatest width of the head equals 2^ in its length, and its height equals its length behind the front

nostril. Cleft of mouth somewhat oblique, the maxilla reaches to below tlie hind edge of the orbit. The

distance between the eye and the upper jaw equals 3/5 of the diameter of the orbit. In the fry the upper

edo'c of the orbit is serrated and two rough ridges pass backwards from it. Preopercle scarcely denticulated :

two opercular spines. Three open pores across the base of the snout, and five large ones along the edge of the

free portion of the skin, but no lateral lobe. One central pore below the symphysis of the lower jaw, and two

large ones on either side posterior to it. Tee^/i^villiform in either jaw, with an outer row of enlarged, curved,

rather distantly placed and comparatively small ones in the anterior half of the premaxillaries : the inner row in

the lower jaw is slightly larger than the villiform bands. F/bs—dorsal spines strong, the second to the fourth

the longest, one third higher than the rays, and equal to the length of the postorbital portion of the head.

Pectoral as long as the head behind the middle of the eyes. Second anal spine very strong, nearly or quite as

long as the first ray and equalling the length of the head behind the middle of the eyes. Caudal rounded. Scales

—cycloid on the head, ctenoid on the body, the basal third of the soft dorsal and anal densely sealed : those on

the summit of the head to the end of the occiput very much smaller than those on the body. Lateral-luie—the

tubes divide posteriorly into many branches. Colours—oUiqne dark streaks, following the rows of scales, exist

above the lateral-line, horizontal ones below it. Both dorsals with two or three rows of black spots.

Ealitat.—Estu&ries of the Ganges, and Japan. It attains to several feet in length.

6. Sciaena coitor, Plate XLIV, fig. 3.

Bola coitor, Ham. Buch. Fish. Ganges, pp. 75 and 368, pi. 27, f. 24.

Corvina coitor, Cuv. and Val. v, p. 116 ;
Giinther, Catal. ii, p. 301.

Johnius coitor, Blyth, J. A. S. of Beng. 1860, p. 141.

Corvina nalla-hatchelee, Richards. Ich. China, p. 226.

Botahl and Putteriki, Ooriah : Nga-ta-dim and Nga-pok-tltin, Burm.

B. vii, D. 10
I ^r-U, P- 1"> V' l/'5> A. t, C. 17, L. 1. ||;||, L. tr. 5-6/15, Case. pyl. G-7 (9 Madras).

Length of head 4^ to 41, of caudal 5^ to 1/6, height of body 41 to 4| in the total length. %es—diameter

from 1/4 to 5i in the length of head, 1^ to 2 diameters from the end of snout, and from 3/4 to 1| apart.

Greatest width of head equals one and two-thirds in its length, its height equals its length excluding the snout.

Snout scarcely overhanging the jaws but prominent and swollen superiorly, upper jaw somewhat the longer.

Interorbital space nearly flat, and the profile over the eyes rather concave. The distance between theeye and

the upper edge of the maxilla equals from 3/4 to 1 diameter of the eye. Preopercle serrated, most distinctly so

at its angle : two weak opercular spines. Shoulder-iiap finely serrated. Three small open pores across the

snout, and five much larger ones along the free edge of the skin of the snout, whilst there is a well developed

lateral lobe. One central and two lateral orifices below the symphysis of the lower jaw.
_

Teei/t—-villiform m
both jaws, with an external slightly enlarged row in the premaxillaries, and an inner similar one m the lower

jaw. Fins—dorsal spines weak, the second to the fourth the longest and equal to 2/3 the height of the body

and 1/4 more than the rays. Pectoral equal to the length of the head behind the front nostril. Second anal

spine rather strong, 4/5 as high as the first ray and equal to the length of the postorbital portion of the head,

the length of the base of the fin equals from 3^ to 1/4 of that of the soft dorsal. Caudal wedge-shaped. Scales—

cycloid on the snout and below the eyes, elsewhere ctenoid. Lateral-line —makes a gi-adual curve, and above

the commencement of the anal becomes straight, its tubes give off a single branch on either side. Colours—

silvery shot with gold and purple, upper half of first dorsal blackish : soft dorsal, caudal, and anal dark externally,

whilst the last fin has a darkish basal band.

This fish appears to vary considerably. Burmese and Bengal adult spechnens have six or seven ca3cal

appendages, and an eye from 1/5 to 5^ in the length of the head. In southern Madras, adults have nine ca^cal

appendages and an eye about 1/4 the length of the head. Sciaina (Corvina) nasus, Stemd. Verh. z. b. Ges.

Wien, 1866, p. 771, t. xv, f. 1, is probably this species.

* Johnius serratus, Bl. Schn. p 76, has been referred to this fish, it came however from Tranquebar where S. cuja is not found.

2 Ii 2
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A specimen of this fish, Gi inches in length, exists in the Berlin Museum, it was received from Paris Tvith
the label Cormna furcraia, and stated to have come from the Ganges. The true Perca furcn'M, Lacep. or Corviiui
fnrcnea, Cuv. and Val. is described and figured by Steindachner as the Pachyjpo'fs furcrcBus from the Brazils.
(V'erh. z. b. Ges. Wien, 18GG, p. 4, t. i.)

Cantor's specimen of Johnius Dussumieri (Catal. p. G4), which is a skin, appears to me to be identical
with the foregoing, but its anal spine is a little short, being 2^ in the length of the head, whilst the length of the
base of its anal equals 4f in that of the length of the base of the soft dorsal. Another of the specimens in the
British Museum seems to be ,S'. Vorileri. The species I formerly (Fishes of Malabar, p. 51) described as Scicena
Dussumieri I now find is not identical with that species (see p. 192). It appears so doubtful as to what Corvina
Dussumieri (G.V. v, p. 119) is, that I have omitted it. The description approaches most closely to that of
ScicBiia sina amongst the species of this Genus which I have collected in Malabar.

.ffaii'iai.—Throughout the larger rivers of India and Burmah, descending to the sea at certain seasons:
it attains a foot in length. The one figui-ed (an adult) is from the Irrawaddi.

7. Sciffina axillaris, Plate XLIII, fig. G.

Corvina axillaris. Cuv. and Val. v, p. 113; Belanger, Voy. Ind. Orient. Zool. p. S-DG; Giinther, Catal. ii,

p. 302 ; Day, Fish. Malabar, p. 53.

B. vii, D. 10
I
^1^, P. 17, V. 1/5, A. f, C. 17, L. 1. p, L. tr. G-7/14, Ccec. pyl. 9.

Length of head 4-j to 4i, of caudal 1/G, height of body 3j to 3| in the total length. Eyes—diameter 1/4
of length of head, 3/4 to 1 diameter from end of snout, and 1^ apart. Dorsal profile more convex than that of
the abdomen. Greatest width of head equals half its length, and its height its length excluding the snout.

Snout not overlapping the jaws, the jaws of about equal length anteriorly : the maxilla reaches to below the
hind edge of the eye. Vertical limb of preopercle serrated, most strongly so at its angle. Two opercular
spines. Distance from the eye to the maxilla equals two-thirds of the diameter of the orbit : shoulder-flap with
smooth edges. No open glands visible across the snout nor lateral lobes. A knob below the symphysis of the
lower jaw and two open pores behind it on either side. Teeth—villiform, with an outer curved row of rather
strong ones in the premaxOlaries, whilst the inner row in the lower jaw is twice as strong as the remainder.
Fins—dorsal spines of modei-ate strength, the fourth and fifth the longest, equal to 2^- in the height of the body,
and 1/3 longer than the rays. Pectoral equals the head excluding the snout. Ventral reaches two-thirds of the
way to the anal, its first ray elongated. Second anal spine strong, 3/4 as long as the first ray and equal to 25 in

the height of the body, the length of the fins base equals 3^ in that of the soft dorsal. Caudal wedge-shaped.
Scales—cycloid on the head and as far as the bases of pectoral and ventral fins, superiorly they extend to below
the middle of the first dorsal, posterior to these places they become ctenoid. Lateral-line—curves to opposite

the commencement of the anal, its tubes are arborescent posterioi'ly. Co?0!«)'6' — silvery dashed with purple, a

black spot in the axilla : upper two-thirds of the first dorsal black, and a dark tinge along the top of the first

portion of the second : fins greyish.

Habitat.—Seas of India. The specimen (figured life-size) from Orissa, was taken along with two others,

the largest, captui-ed at Madras in April, 1868, was a female Gi inches in length, and full of well developed ova.

8. Scissna albida, Plate XLIV, fig. 4 and G.

Bola coiljor. Ham. Buch. Fish. Ganges, pp. 78, 3G8.

Corvina albida, Cny. and Val. v, p. 93; Belanger, Voy. Ind. Zool. p. 355; Giinther, Catal. ii, p. 304

;

Day, Fish. Malabar, p. 54.

Johnius anei, Blyth, Proc. Asi. Soc. Beng. 18G0, p. 141 (not Bloch).

Corvina Neilli, Day, Fish. Malabar, p. 55.

Vella hattelee and Karoom hattelee, Tam.

B. vii, D. 9-10
I
^1^, P. 18, V. 1/5, A.

-f-,
C. 17, L. 1. IMl, L. tr. 7/18, dec. pyl. 5.

Length of head 3f to 1/5, of caudal 1/6 to 1/7, height of body 1/4 of the total length. Eyes—diameter 1/4

in the young to 1/7 in the adult* in the length of head, and fi-om 1 to 1^ diameters from the end of the snout.

Dorsal and abdominal profiles about equally convex in the adult. Greatest width of head equals half its length,

and its height equals its length excluding the snout. Interorbitiil space very slightly convex : snout not overhang-

ing the mouth. Jaws equal in front, or the upper slightly the longer, cleft of mouth slightly oblique, the maxilla

reacliing to below the last third or hind edge of the eye. Preopercle with some serrations in the young most
developed at its angle, but which become indistinct in the adult. Opercular spines intlistinct. Three pores across

the front of the snout : the free edge of the skin of the snout with five orifices and a slight lateral lobe. A bluntish

knob below the symphysis of the lower jaw behind the base of which is a large open pore, and two more on the

side of either ramus : a short barbel exists between the central pore and anterior lateral one, and a very minute

one at the posterior pore. Teeth—villiform with an outer row of large curved ones in the premaxiUaries : whilst

the inner row in the lower jaw also consists of enlarged pointed teeth. Fins—dorsal spines increase in leng-th to

the third which is one-fourth higher than the rays, and equals from If to 1/2 the height of the body. Pectoral as

long as the head excluding the snout and a little longer than the ventral, which latter reaches half way to the anal.

Second anal spine strcmg, nearly as long as the first ray and equal to 1/2 or 2/3 the height of the body. Caudal

* Specimens 8 inches long liiive the diameter of the ore 1/4 in the length of the head, 45 at 11 inches : 5 J at 15 inches, and

1/7 in very large ones. This atrfi]jli)' is not peculiar to this species.
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wedge-shaped in the young, rounded in the adult. Scales—cycloid on head, elsewhere ctenoid, fine ones covering

the bases of the soft dorsS and anal, and in the adult the whole of the caudal fin ; those anterior to the base of

the first dorsal fin are much smaller than those posteriorly. Lateral-line—becomes straight opposite the anal tin :

the tubes are arborescent posteriorly. Colours—silvery, with a light streak along each row of scales, the first

dorsal in the young with a black interspinous membrane, but only having a black outer edge in the adult

:

second dorsal stained gray at the upper third. A dark bluish mark on the opercles, most distinct in the young.

Ventral, anal, and caudal yellowish.

In Indian specimens there are as a rale only nine spines in the first dorsal fin, and the first of these is very

short.

The two figures show the marine form (fig. 4) at 83- inches in length, the tail is longer and the colours

much lighter. Fig. 6 is the estuary species as found ofi' Calcutta, the back is dark and the lower surface brilliant

golden : a dark spot on the asUla.

Habitat.—Seas of India (China ?) : termed Sape katele at Pondicherry. It is a common species, but not

in much esteem for the table, it attains at least 3 feet in length.

9. Sciasna diacanthus.

hutjarms diacanthus, Lacep. iv, pp. 195, 244.

Labrus nella katchelee, Russell, ii, p. 11, pi. 115.

Labrus katchelee, Russell, ii, p. 12, pi. IIG (young).

Bola chaptis. Ham. Buch. Fish. Ganges, pp. 77, 3G8, pi. 10, f. 25.

Johiius cataleus, Cuv. and Val. v, p. 128 ; Blyth, J. A. S. of Beng. 1860, p. 141.

Johnius chaptis, Cuv. and Val. v, p. 130 ; Blyth, J. A. S. of Beng. 18G0, p. 141.

Gorvina catalea, Cuv. and Val. v, p. 128 ; Belanger, Voy. Ind. Orient, p. 300 ; Richards. Ich. China,

p. 226 ; Jerdon, M. J. L. and Sc. 1851, p. 131 ; Bleeker, Scisen. p. 18.

Corvina platycephala, Cuv. and Val. v, p. 132.

Seicena macidata, Gray and Hardw. 111. Ind. Zool. ii, p. 89, f. 1 (young).

Johnius diacanthus. Cantor, Catal. p. 67 ; Bleeker, Java, p. 326 ; Kner, Novara Fische, p. 133.

Johnius Valeiiciennei, Eyd. Soul. Voy. Bonito, i, p. 150, t. i, f. 2.

Johnius maculatus, Blyth, J. A. S. of Beng. 1860, p. 141.

Seicena diacanthus, Giinther, Catal. ii, p. 290.

Pseudoscicena diacanthus, Bleeker, Mem. Scien. 1874, p. 27.

B. vii, D. 10
I
^1^, P. 18-19, V. 1/5, A. f, C. 17, L. I. & L. tr. 7/18, Ca3c. pyl. 8.

Length of head 1/4 to 4^, of caudal 1/6, height of body 4^ to 1/5 of the total length. Eyes—
diameter 4-1- to 1/6 of length of head, Ii to l-i- diameters from end of snout, and also apart. Greatest width of

the head equals If in its length, and the height equals its length excluding the snout. Snout slightly inflated,

upper jaw a little the longer, cleft of mouth oblique, the masUla reaches to below the last third of the orbit. Thu
distance from the eye to the upper jaw equals 2/3 of the diameter of the orbit. Margin of preopercle crenulated

in the adult, in the immature the angle is denticulated : two opercular points. Snout with three open pores

across its base, and three openings along the free edge of the skin, but no lateral lobe. Five open pores under

the symphysis of the lower jaw. Shoulder-flap flnely serrated. Teeth—villiform in eitherjaw, with an outer row

of curved, conical, and distantly placed ones in the premaxillaries, and an inner enlarged row in the mandibles.

Pins —dorsal spines weak, increasing in length to the third and fourth which are 1/4 higher than the rays, and

2 to 2i in the height of the body. Pectoral equals the length of the head behind the middle of the eyes.

Ventral reaches nearly half way to the base of the anal. Second anal spine moderately strong, at least half as

long as the rays and equal to 2f in the length of the head : the length of the base of the fin equals 1/3 to 2/7 of

the base of the soft dorsal. Caudal wedge-shaped. Scales—ctenoid except on the snout and below the eyes.

Lateral-line—becomes straight above the end of the anal fin, the tubes are arborescent posteriorly. Colours—
brownish-gray shot with silver along the back, which below the lateral-line gradually fades to dull sQvery-gray,

head of the same colour glossed with purple. Fins yellowish, with black dots. Eyes golden. In the immature

as up to a foot and a half in length or even more, the fins are grayish with dark edges, and the dorsal has two

rows of dark spots : the caudal also has black spots and a black edge. In still younger specimens the back and

upper half of the body has many black spots, and the young are as a rule vertically banded.

Russell observes that his plate 116, or the maculata, Gray and Hard, was believed by the fishermen to be

the female : I have dissected many males however having this form of colour.

Hcdiitat.Se&a of India to the Malay Archipelago and China, attaining at least 5 feet in length: it

ascends tidal rivers and estuaries, and is found in the Hooghly as high as Calcutta.

10. Scisena aneus, Plate XLV, fig. 5.

Johnius aneus, Bloch, t. 357.

Corvina anei, Cuv. and Val. v, p. 131.

? Corvina sina, Schleg. Fauna Japon, p. 58, pi. 24, f. 2 (not Cuv. and Val.)

Otolithus macrophthalmus, Bleeker, Sciaana, p. 16, and Java, Gen. et Spec. nov. p. 93.

Seicena macropjhthalmus, Giinther, Catal. ii, p. 291.

Otolithus aneus. Day, Proc. Zool. Soc. 1867, p. 939.

Corvina macrophtludmus, Bleeker, Bintang, p. 292.
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Pseudonclann maa-opJifliahnus, Bleekcr, Mem. Scien. 187-1, p. 21.

Pennah, Tarn. : Chal-hw-n-dah, Andam.

B. yii. D. 10
I
^]^, P. 18, V. 1/5, A.

f-,
C. 17, L. 1. M, L. tr. 8-9/18, Ctec. pyl. 10.

Length of bead 3f to 1/4, of caudal 1/7 to 1/8, height of body 1/4 to 4'- in the total length. Ei/es~

diameter 1/4 to 4^ in the length of head, 1 to l^ diameters from end of snout and also apart. Greatest width

of head equals 4/7 of its length, and the height equals its length behind the posterior nostril. Interorbital

space nearly flat, snout not overhanging the mouth, the lower jaw the longer. Cleft of mouth oblique,

the maxilla reaches to below the middle of the eye : the distance between the eye and the upper edge of the

maxilla equals from 1/2 to 3/4 of the diameter of the orbit. Nostrils large and opposite the upper third of the

orbit. Preopcrcle finely but -n-idely serrated along both limbs, its lower edge very strongly serrated in the

young : two opercular spines. Shoulder-flap entire. A small pore on either side of the snout just above the

free edge of the skin. A small open pore on either side of the symphysis of the lower jaw on its under

sm-face. Teeth—villiform in the upper jaw, -with an outer conical row of distantly placed ones becoming canine-

like near the sj-mphysis. In the lower jaw an internal row of distantly placed conical teeth having a

few vUliform ones between or external to them. Fins—dorsal spines of moderate strength, the second to the

fifth the longest, one-third higher than the rays, and equal to from 1/2 to 2-1- in the height of the body.

Pectoral equals the length of"the head excluding the snout. Ventral scarcely reaches half-way to the vent.

Second anal spine weak, and from 3/4 to 1 diameter of the orbit in length, the length of the base of the fin

equals from 1/4 to 4^ in that of the soft dorsal. Caudal slightly rounded, cut square, or even a little emarginate.

Scales—cycloid except in the posterior portion of the body where they are feebly ctenoid. Lateml-line--tubes.

become arborescent posteriorly. Air-vessel—oval with about 30 lateral processes on either side and extending the

whole length of the abdomen. Dr. Ogg, chemical examiner at Madras (18G7), found the isinglass very inferior.

Colours—sUvery-gi-ay, becoming dull white along the abdomen : first dorsal black tipped or stained with dark gray

:

second dorsal grayish, lightest along its centre. Pectoral, ventral, and anal yellowish. Caudal tipped with gray.

In the Museum at Paris there is a specimen labelled as above and brought from Batavia by M. Raynaud.

Eabitat.—Seas of India to the Malay Archipelago, it is very common at Madras up to 8 or 9 inches in

length. It is not rare at Bombay or the Andamans : the specimen figured is b^ inches long and from Madras.

11. Sciffina maculata.

Johmus maculatus, Bl. Schn. p. 75 ; Cantor,* Catal. p. GS (not sjTion.) ; Blyth, J. A. S. of Beng. 1860,

p. 141 (not syn.).

Perca sari-kuUah, Russell, Fish. Vizag. ii, p. 17, pi. 123.

Corvina maculata, Cuv. and Val. v, p. 126 ; Jerdon, M. J. L. and Sc. 1851, p. 132.

Scicena maculata, Giinther, Catal. ii, p. 291 ; Day, Fish. JSIalabar, p. 50.

Cooroowa and Vari katchelee, Tam. : Cutlah, Mai. : Taan-tah, Bel.

B. vii, D. 10
I
,3!^, P. 18, V. 1/5, A. f, C. 17, L. 1. t||t, L. tr. 8/16, Csec. pyl. 8.

Length of head 3^ to 3|, of caudal from 1/5 to 1/6, height of body 3^ to 1/4 of the total length. Eyes-

diameter 4i to 1/5 of length of head, 1} diameters from end of snout, and 1 apart. Width of head equals 1/2

its length, and its height 4/5 of the same extent. Upper jaw overlapping the lower, and being itself overhung by

the snout : the maxilla reaches to below the middle or last thii-d of the eye. Preopercle with about six widely

separated but rather strong denticulations at its angle, and its lower border crenulated in the young:

opercle with two rather obtuse spines. Shoulder-flap serrated. A transverse row of four pores across the

snout, the free edge of the skin with five orifices and a lateral lobe. A central pore below the mandibular

symphysis, having two more on either side of it. Teei/i—villiform in the upper jaw with an outer row of

conical curved ones most developed near the median line : in the lower jaw villiform in several rows above the

symphysis, whilst laterally the inner row consists of curved, enlarged teeth, and the outer villiform ones soon

disappear. Fins—dovsnl spines of moderate strength, the third to the seventh being the longest and equal to

half the height of the body and one-third higher than the second dorsal fin. The pectoral equals the length of

the head excluding the snout. Ventral reaches half way to the vent, its outer ray prolonged. Second anal

spine 2/3 as long as first ray, and equals about 1/3 of the height of the body, length of the base of the fin

1/4 of that of the soft dorsal. Caudal wedge-shaped in the young, becoming more obtuse m the adult.

Scales—ctenoid, except on the cheeks. Lateral-Une—cvLTYes to below the middle of the soft dorsal when

it proceeds straight, the tubes have usually a single branch on either side. Air-vessel—^ith 14 or 15 lateral

processes on either side, each having two or three insertions. Co;c/!tre—silvery-gray, abdomen whitish, cheeks

tinged with golden. Five broad black bands, sometimes interrupted, extend over the back, the first from the

nape passes backwards and downwards, and shortly after crossing the lateral-line abruptly tei-minates. The

second commenciug opposite fi-om the fifth to the seventh dorsal spines passes backwards and downwards,

* The species termed Johnius maculatus, var. by Cantor, (Catal. p. 68), is still present in the British Mnsenm, it has been

termed by Bleeker (Mem. Scien. 1874, p. 51) J. Cantori. I would here add to Cantor's description the followin;; remarks from his

tyjic. Height of head equals its length excluding the snout : the distance from the eye to the upper jaw equals three-tourths ot

a diameter of the orbit. Teeth—im enlarged outer row in the upper jaw: solely villiform ones in the lower, fms—longest spmes of

first dorsal fin one-third higher than the ravs and equal to 3/5 of the height of the body. Second anal spine nearly as long as the hrst

ray and equals the length ot the postorbitaf portion of the head, length of the base of the anal fin equals 4i in that of the soft dorsal.

;Sca!es—ctenoid, e.xcept on the snout and below the eyes ; 48 rows along the lateral line, 50 above it, and 45 below it.
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tenninating opposite the middle of the ventral fin. The third arising opposite the second and third

dorsal rays or between the two dorsal fins passes downwards parallel to the second band. The fonrth com-

mences below the centre of the second dorsal and descends to the lateral line : the fifth taking the same course

is below the la.st few dorsal rays : occasionally there is a sixth over the free portion of the tail. Upper

two-thirds of first dorsal stained black, becoming more indistinct with age : caudal slightly tinged with black,

the other fins yellowish.

Eahitat.—Seas of India, attaining at least a foot in length, it is not considered good eating.

B. No enlarged inner row of teeth in the lower jaw (Johiius).

12. Sciasna Belengeri, Plate XLIV, fig. 5.

Spams, Russell, Fish. Vizag. ii, p. 8, pi. cxi.

Corvina Belengeri, Cuv. and Val. v, p. 120 ; Giinther, Catal. ii, p. 303 ; Day, Fish. Malabar, p. 54.

? Corvina lohata, Cuv. and Val. v, p. 122, pi. cvii ; Giinther, Catal. ii, p. 304 ; Day, Fish. Malabar, p. 55.

Corvina Eulilii, Cuv. and Val. v, p. 121 : Bleeker, Sciffin. p. 18, and Enum. Pise. p. 35.

Johnius Belengeri, Cantor, Catal. p. 65 ; Kner, Novara Fische, p. 133 ; Bleeker, Memoire Scienoid.

1874, p. 46.

Tooroo kattelee, Tam.

B. vii, D. 9
I

^l^, P. 17, V. 1/5, A. f, C. 17, L. 1. Jx_, L. tr. 6/14, C^c. pyl. 5.

Length of head 4| to 4|, of caudal 5^, height of body 1/4 to 4J in the total length. .E^^/es—diameter 3^-

to 3f in the length of head, nearly 1 diameter from end of snout, and 1 apart. Heightof head equals its

length without the snout or behind front nostril, and its thickness equals from IJ to If in its length. Snout

rounded, overhanging the upper jaw which last is in advance of the lower. The maxilla reaches to below the

middle of the eye : cleft of mouth almost horizontal. Preopercle serrated, most coarsely so at its angle and

along its horizontal limb : two opercular spines. The distance between the eye and the upper edge of the maxilla

equals 1 diameter of the orbit. Snout with three open pores across its base : the free edge of the skin has one

central and a second opening on either side dividing it into four lobes : five rather small open pores on the lower

jaw. Teeth—villiform in both jaws with an outer row of enlarged and curved ones in the upper. Fins—dorsal fin

having as a rule only 9 spines, the first of which is very short : the second and third equal from 2/3 to 1/2 the

height of the body, and are 1/3 higher than the rays. Pectoral as long as the head excluding the snout.

Ventral reaches half way to the anal, its outer ray prolonged. Second anal spine from a little above 1/2 to 2/3

the height of the first ray, and from 2 j to 2/5 of that of the body : leng-th of base of the fin equal to 1/4 of that

of the soft dorsal. Caudal wedge-shaped. Scales—ctenoid except on snout and below the eyes where they are

cycloid : they form a thick covering for the base of the soft dorsal fin. Lateral-line—cm-ves to opposite the end

of anal where it becomes straight, at first it is indistinct : the tubes with one or two branches. Air-vessel—" each

side has ten branching processes, shorter, however, and apparently placed at a greater distance^ from each other

than in /. Vussumieri. The three posterior pairs are much longer than the preceding, the eighth and ninth

bipartite, the tenth pair is undivided, pointed."—(Cantor.) CoZowre—dark-gi-ay, dorsals, anal, and caudal almost

black : a dark blotch on the opercle : some specimens are much lighter. I have also a specimen 5^ inches long

marked as in S. lohata.

Out of 16 specimens from the coasts of India I find none with more than 9 dorsal spines. Kaaer gives

8 cEecal appendages, which are also said to exist in S. lohata, C. V., but I have never found above five in this

species.

Eahitat.—Seas of India to the Malay Archipelago and beyond : is much more common on the Western

coast of India than in the Bay of Bengal. The specimen figured, life-size, is from Bombay.

13. Sciaena semiluctuosa.

Corvina semiluctuosa, Cuv. and Val. v, p. 97, p. 106 ; Jerdon, M. J. L. and Sc. 1851, p. 132 ;
Giinther,

Catal. ii, p. 304 ; Day, Fish. Malabar, p. 53.

Johnius semihictuosa, Kner, Novara Fische, p. 134.

SuTclcun, Belooch.

B. vii, D. 10
I
^ii^:, P. 19, V. 1/5, A. f, C. 17, L. 1. tvIo, L.' tr. 8-9/25, Csec. pyl. 7-8.

Length of head 2/7 to 1/4, of caudal 1/6 to 1/7, height of body 2/7 to 1/4 of the total length. Eyes—
diameter 4^ to 1/6 of length of head, 1 to 2 diameters from the end of snout, and 1 to 1^ apart. Greatest

width of head equal.? 4/7 of its length, the height its length without the snout. Upper profile of head rather

convex : snout a little inflated. Upper jaw rather longer than the lower, the maxilla extends to below the

middle of the orbit. Edge of preopercle crenulated : two blunt opercular points. Three open pores across the

base of the snout, five more along the free margin of the skin, and a small lateral lobe. Five pores under

the symphysis of the lower jaw. Teef/i—villiform in either jaw, with an enlarged, curved, external row in the

premaxillaries, and a few outer enlarged ones above the symphysis of the mandibles. Fvns—dorsal spmes weak,

the third the longest, being 1/3 higher than the rays and equal to 3/7 of the height of the body. Pectoral as

long as the head behhul the middle of the eyes. Ventral reaches half way to the anal, its first ray prolonged.

Second anal spine stronsj, nearly 3/4 as high as the first ray and equal to 3/7 of the height of the body,

the length of the base "of the fin equal to 4i in that of the soft dorsal. Caudal wedge-shaped or rounded.
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Air-vessel—simple. Ccecal wppendages—seven or eight, the longest equals about 3 diameters of the orbit.

Scales—ctenoid except on the snout and below the eyes : the base of the soft dorsal fin thickly scaled.

Lateral-line—tubes have short branches. Coheirs—deep gray with a blackish band running along the centre of

each row of scales : head glossed with purple : fins deep black. In young specimens the lines along the rows
of scales are very faint.

Habitat.—Seas of India to China, very common at Bombay along the coasts of Sind and Beloochistan.

Jerdon obsei-ves, "I have only seen this species on the Malabar coast." I have never obtained it either along the

Bay of Bengal : the largest specimen I found was 18 inches in length.

14. Sciffina glaucus, Plate XLVI, fig. 2.

Sciccna Dussumieri, Day, Fish. Malabar, p. h\, (not Cuv. and Val.)

B. vii, D. 10
I ^>3o, P. 16, V. 1/.5, A. A, C. 17, L. 1. ii, L. tr. 6/18.

Length of head 4^ to 4i, of caudal 7-|, height of body 4^ in the total length. Eijes—diameter 3j to 4i-

in length of head, 1^ diameters from end of snout and also apart. Greatest width of head equals half its length,

the height equals its length without the snout. Snout rounded and slightly overhanging the jaws, the upper of

which overlaps the lower : the upper jaw at its highest point is not on a level with the lower edge of the orbit.

Distance between eye and upper jaw ecjuals 3/4 of a diameter of the orbit. Preopercle with distinct and widely

separated denticulations most developed at the angle : oporcle with two spines. Shoulder-flap entire. Snout with

three pores across its base, and five along its free border which has a distinct lateral lobe. Five open pores

below the symphysis of the lower jaw. Teeth—vUliform in both jaws, with an outer enlarged row of somewhat
conical ones in the premaxillaries. Fins—dorsal spines moderately strong, the highest equal to If in the height

of the body and nearly twice as high as the rays. Pectoral falciform, as long as the head excluding the snout.

Ventral reaches 1/2 way to the anal, its outer ray prolonged. Second anal spine rather strong, from 1/2 to

2/3 as high as the first ray and equal from 2^ to 2^- in the height of the body, the extent of its base equals 2/9 that

of the soft dorsal. Caudal rounded or wedge-shaped. Scales—cycloid on snout, cheeks, and anterior portion of the

chest, ctenoid from beliind the preopercle on the upper surface of the head from above the middle of the eye

;

27 rows between snout and base of first dorsal fin. Lateral-line—becomes straight above the middle of the

anal fin : tubes with one or two branches on either side. 6'oZoitrs—grayish-green along the back, becoming silvery

below, a difii'used bluish blotch on the opercles : a dark spot at base of pectoral, most distinct posteriorly,

everywhere fine brown spots. First dorsal nearly black : upper two-thu-ds of second dorsal dark, due to fine

spots, caudal and last half of pectoral grayish from the same cause.

This species in its proportions closely resembles S. carutta, but may be distinguished lay wanting the light

tint along the lateral line, by having a much stronger and longer second anal spine, and by most of the scales

being ctenoid instead of cycloid.

Amongst my collection from the Andamans exists a species (?) having a close relationship to S. cjlaucus,

and which may be a variety. It diflTors in that it has D. 11
| ^^, L. r. f{j. Eyes, diameter 3| in the length of the

head, 1 diameter from the end of snout. Scales—cycloid on snout and below the eyes, everywhere else ctenoid.

The extra dorsal spine may be an anomaly, but the character of the scales suggests a doubt if the species are the

same. Cui-iously, I have a specimen from Orissa exactly resembling the typical glaucus, except that it has ctenoid

scales as in the Andamanese variety.

Habitat.—Seas of India, very common at Bombay, where it attains a large size. Its air-vessel, which is

simOar to that of S. sina, is collected at the same places, and the two species have the same native names.

15. Scisena carutta, Plate XLIV, fig. 1.

Johnius carutta, Bloch, t. 3-56 ; Cantor, Catal. p. 66 ; Bleeker, Scia3noidcs, p. 48.

Corvina carutta, Cuv. and Val. v, p. 124 ; Giinther, Catal. ii, p. 302 ; Day, Fish. Malabar, p. -53.

Corvina carouna, Cuv. and Val. 1. c. p. 125.

B. vii, D. 10
I
^l^, P. 17, V. 1/5, A. f, C. 17, L. I. ||, L. tr. 5-6/18.

Length of head 1/4 to 4f , of caudal 1/7, height of body 1/4 of the total length. Eyes—diameter 1/4 of

length of head, 1^ diameters from end of snout and also apart. Greatest width of head equals 2/3 of its length,

its height equals its length excluding the snout. Snout inflated overhanging the upper jaw, which slightly

overlaps the lower, the maxilla reaches to below the middle of the eye : the distance between the eye and the

upper edge of the maxilla equals that of the diameter of the orbit : cleft of mouth nearly horizontal. Preopercle

crennlated, more especially along its lower border : opercle with two weak spines. A row of pores across the

snout : 5 along the edge of its free border, and a lateral lobe. A central pore beneath the symphysis of the

mandible having two more on either side of it. Teeth—villiform in both jaws, a few of the outer row and in

the anterior portion of the premaxillaries being enlarged, somewhat conical but scarcely curved. Ftus—dorsal

spines weak, the second and third the longest, 1/3 higher than the rays and equal to 1/2 the height of the body.

Pectoral as long as the head excluding the snout. Ventral reaches half way to the vent, its outer ray elongated.

Second anal spine weak, nearly 2/3 as high as the first ray, and 2/7 to 2/5 of the length of the head. Caudal

rhomboidal. Scales—mostly cycloid, a few ctenoid at the centre of their free edge between the pectoral fin

and lateral-line : the ctenoid portion of the scale is only in a little patch about the middle of its free edge.

Those on the head as large as those on the body. Lateral-line—curves gradually until above the end of the anal

fin when it becomes straight, its tubes have short branches. Air-vessel—with several lateral branching
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attacliinents. Colours—purplish-brown due to numerous fine dots, but becoming golden in the lower fourth of

the body, its lateral-Une is generally lighter than the contiguous parts. Head glossed with purple. First dorsal

fin dark, the others with gray edges.

Jerdon observes, M. J. L. and Se. 1851, p. 132, that this fish is more abundant on the Malabar coast

than at Madras, but I find on referring to Sir W. Elliot's drawings that he has marked one as Gorvina carutta,

and which he observes equals Russell's cxi. or S. Belengeri.

I have two specimens from the Malabar coast that appear to be Gorvina caroima, Cuv. and Val. (v. p. 125).

They are gray and have merely an indistinct trace of the light line along the lateral-line, so well marked in

iS'. carutta. Irrespective of this however, all the scales (except those on the snout and below the eyes) are

strongly ctenoid, ofi'ering a marked contrast to carutta, and the second anal spine is from 1/4 to 4-^ in the length

of the head. Otherwise I am unable to discover any difference.

Habitat.—Seas of India to the Malay Archipelago, it attains nearly a foot in length. The specimen

figured is 8 inches in length, and from Madi-as.

16. Scisena osseus, Plate XLVI, fig. 3.

B. vii, D. 10
I

Jf, P. 18, V. 1/5. A. f, C. 17, L. 1. M L. tr. 6/15.

Length of head 4^, of caudal 1/6, height of body 4i in the total length. Ei/es—diameter 1/5 of length of

head, 1-|- diameters from end of snout, and 1^ apart. The greatest width of the head equals its post-orbital length

;

its height equals its length behind the front nostril. Snout obtuse, not inflated, the dorsal profile above the eyes

is a little concave : cleft of mouth oblique, the anterior extremity of the lower jaw being on a level with the

l(3wer edge of the eye. The maxilla reaches to below the hind edge of the orbit ; the upper jaw scarcely overlaps

the lower. The distance from the eye to the upper jaw nearly equals one diameter of the orbit. Preopercle

rather strongly denticulated in its whole extent. Two operciilar spines. Shoulder-flap serrated. Three small

pores across the snout, and five along the free edge of the skin but no lateral lobe. Two small central pores

below the symphysis of the lower jaw and two more large ones laterally and posteriorly. Teetli—villiform in

both jaws with an outer enlarged row in the premaxillaries. Fins—first dorsal spine very short, the second and

thu'd of equal length, the foui-th the longest but only slightly higher than the posterior rays, and 2 l in that of

the body. Pectoral as long as the head behind the middle of the eyes. Ventral reaches halfway to the vent.

Second anal spine weak, about 1/2 as long as the first ray and equal to l/4of the length ofthe head. Caudal wedge-

shaped. Scales—cycloid on head and chest, ctenoid on the body. Lateral-line— iorvus a well marked curve to

above the front edge of the anal fin : tubes very distinct, and giving off one short branch on either side. Colours

—brownish-gray or stone-coloured along the back, becoming dull white on the sides and below. Opercle bluish-

black. First dorsal black in its upper half, outer edges of pectoral, ventral, anal, and caudal gray.

Habitat.—Malabar coast of India, from whence the specimen figured (7 inches long) was procured.

Genus, 3—SciJiNOiDES,* BhjtJi (January, 1860).

Bola, pt. Ham. Buch. ; Sciwna, sp. Cuv. and Val. ; Gollichthys, Giinther (June, 1860) ; HemiscicBna,

Bleeker; Plagioscion, GiU.

Branchiostegals seven : pseudobrancMcB. Eyes small. Head broad, witJi its upper surface very convex.

Cleft of mouth oblique and deep. Teeth villiform in the upper jaw, with an outer distantly placed roto of curved

co7idcal ones in the premaxillaries, becoming canine-like anteriorly : an inner row erdarged OAid conical in the lower

javj, with an outer series of villiform ones. No barbels. Two dorsal fins, united at their bases, the second with many
rays : two weak anal spiines : caudal wedge-shaped. Scales small, cycloid or ctenoid. Air-vessel generally having a

horn-like process on either side, and with many lateral appendages. Pyloric appendages few or in moderate numbers.

Uses.—Good as food, its air-vessel used for isinglass.

Habitat.—Seas of India to the Malay Archipelago and beyond.

SYNOPSIS OF SPECIES.

1. Scicenoides pama, D. 10
| to-tt' -^- fi L. 1. ff, dec. pyl. 9. Brownish superiorly, light below: fins

edged with gray. Bay of Bengal, entering estuaries and rivers.

2. Scianoides microdon, D. 8-9
| 3V, A. f, L. 1. ||, Cffic. pyl. 6. Brownish superiorly, becoming light

beneath. Seas of India to the Malay Archipelago.

3. Scimnoides biauritus, D. 9
| Yr'-ra. ^- 1. L- 1- Wj Csec. pyl. 13. Brownish superiorly, golden below.

Estuaries of India to the Malay Archipelago and China.

4. Sciwnoides brunneus, D. 9
| -^y-ysj -^- h L- 1- ylij. Gray, with blackish fins. Bombay.

1. Scisenoides pama.

Bola pa/ma, Ham. Buch. Fish. Ganges, pp. 79, 368, pi. 32, fig. 26.

* BIyth gives as the species forming his Genus, 1. Sciamoiies hiauritus : 2. Sc. pama : 3. Sc. EardMjiMi=S. pama, yowg:
4. Sc. (.'') asper.

2 c
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Scicenapama, Cuv. and Val. v, p. 55, pi. 101 ; Bleeker, Verb. Bat. Gen. xxv, p. 92.

Scianoides pama, Blyth, Proe. Asia. Soc. Beng. 18G0, p. 139.

Collichtkys jjama, Giinther, Catal. ii, p. 310.

Scicenoides EardwicJcii, Blytb, J. A. S. of Beng. 1860, p. 139 {young).

Yen hegti, Ooriah and Hind. : Coii bola, Bengali : Botid, Ooriah : Nga-pottss-was, Mugh.

B. vii, D. 10
I to1t3, p. 17, V. 1/5, A. f, C. 17, L. 1. if, L. tr. 9/25, Vert. 24, Csbc. pyl. 9.

Length of head 4^ to 4|, of caudal 5|, height of body 1/5 to 1/6 of the total length.* Eyes—diameter

1/7 to 1/8 of the length of head, 2 diameters from end of snout, and from 2| to 3 apart. Greatest w-idth of

the head equals If of its length : its height equals its length excluding the snout. Snout not much swollen.

Cleft of mouth oblique, the maxilla reaching to below or even behind the hind edge of the orbit : lower jaw
slightly the shorter. The distance between the eye and the maxilla equals about 1^ diameters of the orbit.

Preopercle crenulated, with denticulations at its angle most distinct in the young : opercle with two points.

Snout with two open pores on its anterior surface, and two more opening on the fi-ee edge of the skin :

lower jaw with a small open pore a little below and to one side of the sj-mphysis. Shoulder-flap having

its edge with numerous long cilia?. Teeth—villiform in the upper jaw, with an outer row of large, distantly

placed, curved, and conical ones, largest near the symphysis. An inner row of widely placed, conical teeth

in the lower jaw, with an outer villiform series. Fiits—dorsal spines weak, with filamentous terminations, the

third and fourth the longest and equal to 2i in the height of the body, and nearly twice as long asthe rays.

Pectoral pointed and as long as the head. Ventral reaches half way to the vent. Second anal spine weak,

1/3 to 2/7 of the length of the rays and equal to 1 diameter of the orbit : length of the base of the fin equal to

1/8 of that of the soft dorsal. Caudal wedge-shaped, its central rays much the longest. Scales—cycloid on the

head, ctenoid on the body. Lateral-line— oi\ a raised row of scales, becomes straight above the middle of the

anal fin, its tubes being very arborescent posteriorly. Air-vessel—dividing anteriorly into two short processes,

whilst springing from near its posterior extremity are two more long processes which extend anteriorly as far as

the auditory apparatus. Colours—light brownish along the back, becoming white benea,th : head shot with gold

and purple. Fins yellowish, the upper half of the dorsal gray, as is also the last half of the caudal.

It is termed ' whiting ' in Calcutta, and is Hght and wholesome if cooked whilst fresh, but it rapidly

becomes soft and tasteless after death.

Eahitat.—Bay of Bengal, entering estuaries and rivers as far as the tide extends, it attains at least 5 feet

in length.

2. Sciasnoides microdon, Plate XLV, fig. 2.

Otolithus microdon, Bleeker, Madura, p. 10, Scia?n. p. 16, Java, p. 99.

Scicena microdon, Giinther, Catal. ii, p. 294.

Collichthys microdon, Bleeker, Mem. Scien. 1874, p. 16.
,

B. vii, D. 8-9
I

3^:1^, P. 19, V. 1/5, A. f, C. 18, L. 1. fl, L. tr. 11/20, Ca>c. pyl. 6.

Length of head 1/4, of caudal 2/9, height of body 2/11 of the total length. Eyes—diameter 1/6 of length

of head, 1 j diameters from end of snout, and 2^ apart. The greatest width of head equals half to 2/3 its length,

its height equals its length excluding the snout. Snout not overhanging the jaws, the lower slightly prominent

opposite the symphysis. Cleft of mouth oblique, the maxilla at its anterior extremity on a level with

the middle of "the eye, posteriorly it reaches to below the hind edge of the orbit. Edges of the preopercle

finely serrated : an opercular spine. Three open pores along the free edge of the skin at the snout, but no

lateral lobe. Eoiu- large open pores along the under side of the lower jaw near the symphysis. Teeth—
vilHform in both jaws, an outer row of distantly placed, curved, conical ones in the premaxillaries : an

inner row of widely separated conical ones in the lower jaw, and an outer villiform series. Fins—dorsal spines

increase in length from the third to the fifth which are 1/4 higher than the rays and equal to 1/2 the height of

the body. Pectoral equals the length of the head excluding the snout. Ventral reaches half way to the anal.

Second anal spine equals half the height of the rays. Caudal wedge-shaped. Scales—cycloid in the young,

ctenoid on the body, in larger specimens especially "below the lateral-Une. Lateral-line—curves to opposite the

commencement of the anal fin. Colours—brown, becoming lighter on the sides and beneath. Fins yellow,

dorsal and anal ti]iped with blackish.

Eahitat.—The specimen which is figured life-size came from Bomljay. If it is identical with Bleeker's

species it is also found in the Malay Archijjelago. A larger specimen (9 inches) from Orissa was a female, with

the air-vessel as in S. biauritus.

3. Scisenoides biauritus, Plate XLVII, fig. 1.

Otolithus liaurifus. Cantor, Catal. p. o7 ; Bleeker, Borneo, p. 3.

Seicennides biauritus, Blyth, J. A. S. f)f Beng. 1860, p. 139.

Collichthys biauritus, Giinther, Catal. ii, p. 315, and Zool. Record, iii, p. 143 ;
Bleeker, Mem. Scien.

1874, p. 15.

B. vii, D. 9
1
^l33, P. 19, V. 1/5, A. ?-, C. 17, L. 1. Vs% L. tr. 12/25, Ckc. pyl. 13.

* The fry do not appear at all like tlie adult. I took a number in the Sunderbunds, and at ^ inches in length the height of

the body is only 1/4 to 2/9 of that of the tolal, the preopercle is strongly denticulated, with 2 or 3 spines at its angle.
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Length of head 1/4 to 4^, of caudal 1/C, height of body 1/5 to 1/6 of the total length. Eyes—diameter

1/7 to 1/8 of length of head, 2 diameters from end of snout, and also apart. The greatest width of the head
equals half its length, height of head equals its length excluding the snout. Cleft of mouth oblique, the

anterior extremity of the upper jaw buii^g on a level with the lower edge of tlie orbit : the maxilla reaches to

below the last third or hind edge of the eye : upper jaw overlaps the lower. The distance from the eye to the

upper jaw equals the diameter of the orbit. Posterior limb of preopercle oblique, and indistinctly crenulated

along its vertical border : two opercular points. Five open pores along the free edge of the skin of the snout,

no lateral lobe : fouj small open pores on the under surface of the lower jaw. Shoulder-flap fimbriated. Teeth—
villiform in the upper jaw, with an outer row of distantly placed, curved, conical ones in the premaxillaries : an
inner row of conical teeth in the lower jaw, with a few villiform ones externally. Fuis—-dorsal spines weak,
and as high as the posterior rays of the soft dorsal fin, the highest equalling about 2/5 in that of the body.
Pectoral equals the head behind the middle of the eyes. Ventral reaches half way to the anal. Second anal

spine weak, half as long as the rays and equal to 1/4 of the length of the head : the length of the base of the fin

is from 5|- to 1/G of that of the soft dorsal. Caudal wedge-shaped. Scales—cycloid, except on the body below
the lateral-hue where they are feebly ctenoid. Lateral-line —on a row of thin scales, becoming straight above
the front edge of the anal fin : tubes well developed. Air-vessel—vsrith 25 lateral processes, and a single long
projection on either side from the anterior extremity reaching to the posterior end of the air-vessel. Colours—
of a light brownish superiorly, tinged with gold on the abdomen, head shot witli purple.

Hahitat.—Seas and estuaries of India to the Malay Archipelago and China. The longest specimen in

the Calcutta Museum is 42 inches.

4. Sciasnoides brunneus, Plate XLV, fig. 6.

Otolithus hrunneus, Day, Journal Linn. Soc. 1873, p. 524.

B. vii, D. 9
I
^1^, P. 18, V. 1/5, A. f , C. 17, L. 1. tM, L. tr. 21/34.

Length of head 1/4 to 2/9, of caudal 2/11 to 1/6, height of body 2/11 to 1/6 of the total length. Eyes—
diameter 1/7 to 1/8 of length of head, 1^ diameters from end of snout, and 2 apart. Width of the head equals

half its length, its height equals 3/5 of its length. The jaws of about equal length, or the lower slightly the

shorter. Cleft of mouth somewhat oblique, the maxilla reaches to below the hind edge of the eye. Preopercle

with a few widely separated serrations, most apparent at its rounded angle. Opercle with two obtuse points.

No open glands on snout : two badly marked pores on the front of the lower jaw below the symphysis. Shoulder-

lobe finely fimbriated along its free edge. Teeth—an outer row of curved conical teeth in the upper jaw,

having about two vilHform rows internally, a small curved canine on either side of the centre of the upper jaw :

an outer villiform row and an inner single row of irregularly sized and rather distantly jjlaced conical teeth

laterally in the lower jaw, with a small canine-like one on either side of the symphysis, having a few villiform

ones posteriorly, a few small teeth are present external to the enlarged row. Fins—dorsal spines weak and
having filamentous terminations, the third to the sixth of somewhat the same length, and equal to about 2^ in

the height of the body. Second dorsal highest in its last thii-d, where it equals or exceeds that of the spinous

dorsal. Pectoral as long as the head posterior to the middle of the eye : ventral only reaches one-third of the

distance to the vent. Anal spines weak and short, 1/3 of length of rays, the length of the base of the fin equal

to 5|- or 1/6 of that of the soft dorsal. Caudal pointed. Scales—rather oval, cycloid, and transversely elongated

on the head, ctenoid and vertically elongated on the body : a few very fine ones over the bases of the soft dorsal

and anal fins. Lateral-line—gently curves to below the first fourth of the second dorsal, where it becomes
straight. Colours—brownish, becoming golden below : fins darkest externally.

A specimen of this fish in the Berhn Museum is marked as having been received from Valenciennes,

marked Scicena pama, Bombay, with it was also sent the Scioenoides pama from the Ganges, having the same
designation.

Hahitat.—Bombay, where it is common in October, it attains at least 18 inches in length, the specimen
figured is 11 inches long.

Genus, 4

—

Otolithus, Guv.

Cynoscion, Anoniiolepis, Apseudobranchus, Arckoseion and Atra/itoseimi, GUI.

Branchiosterjals seven : psevdobranchiw. Body ohlong. Eyes of moderate size. Snout a little pointed,

the lower jaw being the longer. Preopercle crenulated, serrated, or denticulated.* No barbels. Villiform teeth

in both jaws with the outer row in premaxillaries enlarged : well developed conical canines in both jaios or merely

i/n the upper,f they are usually received, when the mouth is closed, into fossm in the oj^posite jaw. A single row of widely

separated conical teeth in the lower jaw with occasionally a single outer row of villiform ones. Two dorsal fins united

at their bases, the first with nine or ten weak spines : anal with one or two small ones, and few rays (6-11). Scales

ctenoid or cycloid, and of moderate or small size. Air-vessel presmit, mostly with lateral appendages. Pyloric

appendages few.

Uses,—Employed as food : its air-vessels collected for isinglass.

* As a rule in the fry of Indian speeies the preopercle is denticulated or spinate. t Cynosdon, Gill.

2 c 2
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Habitat.—Seas of India, the Malay Archipelago and beyond ; residents in most tropical seas, some are

said to be found in frosli water. In India they are rarely if ever taken above tidal reach.

SYNOPSIS OP SPECIES.

1. Otolithus maculatus, D. 9-10
|

Jq, A. -to-tt^ L. 1.
|; J. Large canines in both jaws. Grayish, five or six

rows of black spots along the body and caudal tin. Seas of India to the Malay Archipelago.

2. Otolithus ruber, D. 10
|

s-g-l-gT, A. -}, L. 1. f^. Width of head 2^- in its length. Large canines in both

jaws. Brownish-red shot with silver. Seas of India to the Malay Archipelago.

3. Otolithus argenteus, D. 10
| Tpgl^, A. f, L. 1. |-2. Width of head equals If to 1/2 its length. Large

canines in both jaws. Silvery, four narrow gray longitudinal bands along the sides. Seas of India to the Malay
Archipelago.

1. Otolithus maculatus, Plate XLVI, fig. 4.

Cuv. Eegn. Anim. Poiss. t. xxvii, f. 2 ; Cuv. and Val. v, p. 64 ; Cantor, Catal. p. 62 ; Blyth, J. A. S. of

Beng. 1860, p. 140; Bleeker, SciiEn. p. 15, and Memoii-e Scien. 1874, p. 12; Giinther, Catal. ii, p. 310; Day,
P. Z. S. 1865, p. 300.

? Otolithus bispinosus, Cuv. and Val. v, p. 65 ; Blyth, J. A, S. of Beng. 1860, p. 141 ; Giinther, Catal. ii,

p. 310 (? young).

Eirralli, Ooriah.

B. vii, D. 9-10
1 3V, P. 18, V. 1/5, A. -nj^^y, C. 17, L. 1. ^}, L. tr. 14/26.

Length of head 3|- to 4^, of caudal 1/8, height of body 51 to one-sixth in the total length. Eyes—diameter

1/6 to 1/7 of length of head, 1:^ diameters from end of snout, and 1^ apart. Greatest width of head equals

from 1 J to 2 in its length, its height equals its length behind the middle of the ej'e. Cleft of month oblique,

lower jaw the longer, the maxilla reaches to below the last third or hind edge of the eye. Edge of preopercle

more crenulated than denticulated (spinate in the young) : operclo with two weak points. Skin of snout with

three small open orifices along its free border but no lateral lobe. No open pores visible below lower jaw.

Shoulder-flap crenulated. Teeth—a long strong canine on either side of the symphysis of the lower jaw, and on

either side of the upper just external to those in tlie mandibles : a row of widely separated conical and pointed

teeth along the sides of the lower jaw : and villiform teeth in the upper with an external row of conical and
curved ones. Fins—dorsal spines weak with filamentous terminations, they increase in length to about the fifth

which equals 2/3 of the height of the body and is a third higher than the rays. Pectoral equals the height of

the head. Ventral reaches about one-third of the distance to the anal. Second anal spines weak, 1/2 the height

of the first ray, and 1/4 of that of the body : length of the base of the anal tin equals 1/3 of that of the soft

dorsal. Caudal wedge-shaped or rounded. Scales—cycloid, and in very irregular rows. Lateml-line—becomes
straight above the middle of the anal fixi. Air-vessol—with about 54 lateral appendages on either side. Colours^
gi'ayish in the upper part of the bodj-, golden below : five or six rows of black spots along the body and caudal

fin : the other fins stained with gray at their edges.

Some fry, apparently of this species, which I captured in the Sunderbunds, March 1874, had the body
gray, fins black except the tail which was white.

Habitat.—Seas of India to the Malay Archipelago, attaining at least 16 inches in length. It is very

common in the sea and estuaries of Orissa and lower Bengal.

2. Otolithus ruber.

Johnius ruber, Bl. Schn. p. 75, t. xvii.

Otolithus ruber, Cuv. and Val. v, p. 60, pi. 102 ; Swainson, Fishes, ii, p. 219 ; Cantor, Catal. p. 59 ; Jerdon,

M. J. L. and Sc. 1851, p. 131 ; Giinther, Catal. ii, p. 309 ; Day, Fish. Malabar, p. 57; Bleeker, Memoire Scien.

1874, p. 11.

Otolithus submaculatus, Blyth, J. A. S. of Beng. 1860, p. 141.

B. vii, D. 10
I

-^l-^, P. 17, V. 1/5, A. V, C. 17, L. 1. IM*, L. tr. 7/17, Cajo. pyl. 4-5.

Length of head 1/4 to 2/7, of caudal 1/6 to 2/13, height of body 1/4 to 51 in the total length. Eyes—
diameter l/4 to 1/5 or even 1/6 of length of head, nearly 1 diameter fi'om end of snout, and 1^ apart. Greatest

width of head equals 2^ in its length, and its height its length excluding the snout. Cleft of mouth rather

oblique, the maxilla reaches to below the last third of the eye : nosti-ils opposite the upper thii-d of the

orbit. Preopercle scarcely denticulated : two opercular spines. Shoulder-flap entire. The distance between

the eye and the upper jaw equals two-thirds of the diameter of the eye in extent. Teeth—on either side of the

.symphysis of the upper jaw a pair of large canines, and an inner villiform band, also an outer row of conically

ctirved ones, occasionally even between the canines : in the lower jaw a central (sometimes a second) curved

canine having a few villiform teeth behind it, and a lateral row of distantly placed conical teeth. Fins —dorsal

spines slender, the second and third equalling from 2 to 2^ times in the height of the body, and from 1/2 to 2/3

higher than the rays. Pectoral as long as the head excluding the snout. The ventral does not reach quite half

way to the vent. First anal spine minute or wanting, the length of the second equals about 2/5 of that of the

first ray, the length of the base of tlie anal fin about 1/6 in that of the soft dorsal. Caudal wedge-shaped.

Scales—cycloid. Lateral-line—gradually curves to above the middle or end of the anal : the tubes arborescent
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posteriorly. ^iV-«esseZ—somewliat contracted at its first fourth and having about 34 branching processes on

either side. CoZoMrs—brownish-red, shot with silvery and white, sometimes glossed with gold in the lower third

of the body. First dorsal staiaed black at its edge, soft dorsal and anal with grayish outer margins : pectoral,

ventral, and anal yellow. j .i .

Having sent an air-vessel of this species to Mr. Broughton, the Government chemist, he observed tliat,

" it contains about 80 per cent of gelatine, isinglass containing about 90 per cent. It will set a jelly with about

26 times its weight of water."

Eahitat.—Seas of India to the Malay Archipelago, attaining 2^ feet or more in length : it is the commonest

form in the Indian seas, especially along the Coromandel coast. It is pretty good for the table. The ova appears

to be deposited from about March to July.

3. Otolithus argenteus, Plate XLV, fig. 3.

(Kuhl. and v. Hass.) Cuv. and Val. v, p. 02 ; Richai-ds. Ich. China, p. 225 ; Bleeker, Scia?n. p. 15, and

Memoire Sclenoides, 1874, p. 9 ; Cantor, Catal. p. 61; Giinther, Catal. ii, p. 310; Day, Fish. Malabar, p. 68

;

Kner, Novara Fisch. p. 135, t. vi, f. 4 (air-vessel.)

Bu-ru, Sind. : Golaree, Tel. (at Gopalpore.)

B. vii, D. 10
I
^130, P- 16, V. 1/5, A. f, C. 17, L. 1. 1^'^, L. tr. 7-8/21, Csec. pyl. 6.

Length of head 3f to 4^, of caudal 6^ to 1/7, height of body 4^- to 1/5 of the total length. Eyes—

diameter 2/9 to 1/4 of length of head, 1 to l^ diameters from end of snout, and l^ apart. Greatest width of

head equals from If to 1/2 its length : its height its length excluding the snout. Interorbital space almost flat.

Cleft of mouth oblique : lower jaw the longer : the maxilla reaches to below the middle of the eye : the

distance between the eye and the maxilla equals half a diameter of the orbit. Vertical limb of_ preopercle

slio-htly serrated (in the young it is spinate) : its angle and lower edge crenulated : two opercular spines. Free

edSe of skin across snout entire having an open pore above the vertical from the canine teeth : no open glands

on'^the lower jaw. Edge of shoulder-flap serrated. Teeth—a villiform internal series in the upper jaw, two large

pointed canines to the side of the symphysis. A single large central canine in the lower jaw and a lateral row

of conical teeth : in some specimens there exists a few villifoi-m teeth external to this row. Fi)is—dorsal spines

increase in length to the third and fourth which equal half the height of the body, and are 1/3 higher than the

rays. Pectoral as long as the head excluding the snout. Ventral reaches half way to the anal. Second anal

spine weak, rather more (2f ) than one-thu-d the height of the first ray, and 3/4 of the diameter of the orbit

:

the base of the fin equals 1/5 of that of the soft dorsal. Caudal wedge-shaped. Scales—cycloid, except in the

last half of the body in its lower half where they are more or less ctenoid, some over bases of caudal
_
and anal

fins. Lateral-line—tubes strongly arborescent posteriorly. Air-vessel—with 25 lateral processes on either side.

Colours—silvery, darkest along the back : four dark longitudinal bands along the sides, one being along the lower

edce of the dorsal fin, a second at 1/3 the distance between it and the lateral-line, the two others on either side

of 1-he lateral-line. A darkish spot on the opercle. Pectoral, ventral, and anal orange, outer edge of dorsal

grayish.

Russell (Fish. Vizag. ii, p. 7, pi. 109) published the figure of what he termed a Sparus ?
_

Called by the

natives Pottee kanasali, ha.ving D. lO/Jy, it he observed attained one foot two inches in length and its breadth was

1/4 of its length. Cuv. and Val. (v, p. 64) named the species Otolithus versicolor, and Cantor (Catal. p. 63)

considered that he recognised it in a species from Pinang which has D. 10
|
^\, and has been called by Bleeker,

Otolithus lateoides (Java, p. 98, Sciffiu. p. 16, and Mem. Scien. 1874, p. 7.)

Havinc searched very many times for this fish on the Coromandel coast and always without any result,

it has appeared to me that it may represent 0. argenteus, which is very common at Vizagapatam : but on the other

hand there is Cantor's specimen, and Bleeker's species from the Malay Archipelago, and which may still be found

in the Bay of Bengal. It has D. 10
|
„?^, P. 17, V. 1/5, A. f, C. 17, L. 1. Vrf, L- ti"- H/- Length of head

1/5, height of body 5 to 5-1- in the total length. Eije^—diameter 4| to 1/6 in the length of head, and 1 to

Ii apart, &c.

Jlahitat.—The 0. argenteus inhabits the seas of India to the Malay Archipelago and China, attaming

upwards of 2^ feet in length. The specimen figured is 8 inches long, and from Orissa.
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Family, XIII—XIPHIID^E, Agass.

Sivonl-fiali.

Branchiostegals seven : pseudobranchiae. Eyes lateral. Body compressed, the upper jaws (comprising

ethmoid, vomer, and premaxillaries) produced into a long, sword-shaped process: cleft of mouth deep.

Teeth absent or rudimentary. One or two dorsal fins, without any distinct spinous portion : ventrals when
present, thoracic and rudimentary. Scales absent or in the form of rudimentary dermal productions. Air-

vessel present. Pyloric appendages, when present, numerous.

The s-svord-fishes are well kno-svn to occasionally attack vessels in tlio Indian Ocean._ " The ship, Royal

George of about 50(J tons, experienced the dreadful hurricane in the Bay of Bengal. So furious was the tempest

that in addition to the loss of the main and mizzen masts the bowsprit was foimd broken off just outside the head of

the stem, its diameter was 23 inches : and on looking at the bottom, the snout or horn of an unicorn fish was

discovered projecting beyond the sui-face about 6 inches. A similar fact was remarked and the perforated piece of

wood presented to the A. S. of Bengal, as noticed in the Proceedings of December 26th, 1833."* In the Indian

Ikiily Neivs (November, 1874), it is observed :
" We have been shewn by the commander of the ship Cashmere

a piece of the sword of a sword-fish which must have attacked the ship on her course fi-om Bombay to Calcutta.

Without any apparent cause the vessel began to make water, and all attempts to discover the cause were futUe,

until, after the removal of a large part of "the cargo, the lightened ship rose in the water and the cause was

discovered. The ship had been struck by a sword-fish, and the sword had pierced the copper and the timber of

the ship, and penetrated some nine or ten inches beyond, breaking off by the copper, probably from the

impossibility of withdrawing it. The sword not merely pierced the ship, but split the plank for a considerable

distance on each side of the point of contact. The Cashmere is a new ship, and the timber perfectly sound."

See also a paper by Dr. J. E. Gray, (An. and Mag. 1871, viii, pp. 338, 339), " On the injui-y inflicted on ships by

the Broad-finned sword-fish of the Indian Ocean."
" The young of Xiphias, has a very long i?e7o«f-likebeak ; the supraorbital edge with conical prominences,

no occipital spine, and with two short pointed teeth at the angle of the pveopercle. The young of Bistiophorus

has the jaws comparatively shorter, the supraorbital edge very finely or not denticulated, a bony spine on each

side of the occiput and at the angle of the preopercle."—Giinther, Zool. Becord, 1873, p. 110.

Habitat.—From the Mediterranean throughout the tropical seas.

SYNOPSIS OF GENERA.

1. Eistioplwrus. Ventral fins present. Seas between the tropics, also in the Mediterranean.

2. Xiphias. Destitute of ventral fins. Not as yet been foTind in the seas of India.

Genus, 1—HiSTiOPHOEUS, Lacep.

Notistimn, Herm. : Tetrapturus, (Eafin.) Cuv. and Val. : Zanchmis, Swains.

Branchiostegals, seven : pseudohranchim. Body elongated. Upper jaw conical, nmKhpjrolonged, and considerabhj

longer than the lower. Minute teeth on the jaws and palatines : vomer edentulous. Tw'o dorsal and two anal fins,

the anterior of each of ivhich is the longer: ventrals in the form of one, two, or even three rays. Scales absent,

ndimentary dermal productions may be present. Air-vessel present. Pyloric appendages, when present, numerous.

The height of the dorsal fin, in comparison with that of the body, appears to be much more considerable

in the young than in the adult.

SYNOPSIS OF SPECIES.

1. Bistiophorus gladius. D. 40-50/7, A. 10/7. Dorsal fiji much higher than the body. Dorsal fin

covered with brilliant blue spots. Tropical seas or their vicinity.

2. Bistioplwrtis nnmaculatus. D. 47/7, A. 10-11/7. Dorsal fin much higher than the body. Gray,

dorsal blackish. Red Sea, and seas of India.

3. Bistiophorus brevirostris. D. 35/7, A. 11/7. Dorsal fin not so high as the body. Gray, dorsal and

pectoral tipped with black. Seas of India.

1. Histiophorus gladius.

Scomber gladius, Brouss. Mem. Acad. Sc. 1780, p. 454, pi. x; Bloch, t. 345.

Xiphias velifer, Bl. Schn. p. 93.

Istiophorus gladius, Lacep. iii, pp. 374, 375.

Xiphias ensis, Lacep. ii, p. 296.

* Proc. As. Soc. of Bengal, iv, p. 411.
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XipMas platypterus, Shaw, Zool. iv, p. 101.

Eistiojjhorus Indkus, Cuv. Reg. Anim. 111. Poiss. pi. .53, f. 1 ; Cuv. and Val. viii, p. 293, pi. 229 ; Jerdon,

M. J. L. and Sc. 18.51, p. 139.

Sistiophorus Americanus, Cuv. and Val. Tiii, p. 303; Guiclien, Cuba, p. 10.5.

Histiophorus gladitis, Giintlier, Catal. ii, p. 513; Playfair, P. Z. S. 1867, p. 856.

Myl-meen, Tarn. 'Peacock Pish.'

B. vii, D. 40-50/7, P. 15, V. 1-2, A. 10/7, C. 17, Vert. 14/10.

Length of entire head 1/4, height of body 1/7 to 1/8 of the total length. Eyes—a very abrupt ascent

in the upper profile of the head. Snout produced and longer than the remainder of the head. Teeth—generic.

Fins—dorsal fi^n commences on the nape and is much higher to twice as high as the body in its first portion,

but becomes lower posteriorly, and considerably raised above its centre in young specimens. Pectoral equal

to l/t3 or 1/7 of the total length. First anal commences under the last fourth of the first dorsal fin : the second,

.smaller, is below the second dorsal and similar to it. Scales—dermal productions lanceolate. Stomach
elongated, intestines very short not exceeding the length of the fish. Air-vessel—in the last third of the

abdominal cavity, consisting of two distinct lateral portions, each of which are subdivided internally into

numerous cavities. CoBcal-appetidages—absent (Ehrenberg found them innumerable). Colours—body bluish-

gi-ay, becoming dull vrhite underneath. Dorsal filn of a bright Prussian-blue with darker spots : other

tins dusky.

Habitat.—Tropical seas or their vicinity. I procured one 9 feet long at Madras, February 15, 1867, its

stomach contained a full-sized Scomber kanagurta, two large Sem.iramphi and numerous small fish. Common in

the cold season oif Madi-as, an-iving about October and continuing untd JIarch.

2. Histiophorus immaculatus.

Riipp. Proc. Zool. Soc. iii, p. 110, Trans. Zool. Soc. ii, p. 71, pi. sv, and X. W. Pische, p. 42, t. xi, f 3;

Giinther, Catal. ii, p. 514.

Yemungolah, Tamil.

B. vii, D. 47/7, P. 16, V. 3, A. 10-11/7, C. 17.

Length of head (including the snout) 1/3, height of body 1/10 of the total length. JE'yes—diameter
about 1/3 in the postorbital portion of the head. A very slight ascent from the snout to the base of the first

dorsal fin. The maxilla reaches to below the hind edge of the orbit. Teeth—generic. Fins—length of base

of dorsal fin about 1/3 of the total length, eleventh to the fifteenth dorsal ray the longest, and at least thre^

times higher than the body : the last few rays are low and reach to the base of the second dorsal fin. Ventral

elongated. Scales—dermal productions lanceolate. Lateral-line—at first makes a very strong curve, but

becomes straight above the hind extremity of the pectoral fin. Colours—gray, dorsal and ventral blackish.

Habitat.—Red Sea, and seas of India. A specimen in the Madras Museum is 5 feet 9 inches in length.

3. Histiophorus brevirostris, Plate XLVII, fig. 3.

.'' Tetrapturus Indiciis, Cuv. and Val. viii, p. 286.

.'' Histiophorus brevirostris, Playfair, Fish. Zanz. pp. 53, 145. c. fig.

.f Histiophorus, Knox, Trans. New Zealand Inst, ii, 1870, pp. 13-16, pi. 1.

B. vii, D. 35/7, P. 19, V. 2, A. 11/7, C. 17.

Length of head (including the snout) 3/10, of caudal lobes 1/5, entire length of upper jaw (including

the snout) 2/9, height of body 1/8 of the total length. Greatest width of head equals 1/2 its depth. Eyes—
diameter 1/3 in the postorbital portion of the head ; a very slight ascent from the snout to the base of the first

dorsal fin. Snout produced, its length, beyond the anterior extremity of the lower jaw, rather above 1/3 of that

of the head. The maxilla reaches to rather behind the hind edge of the orbit. Teeth—generic. Fins—first

dorsal highest anteriorly where it nearly equals that of the body, the posterior rays from about the fifth ai'e not

quite 1/3 of the height of the anterior: second dorsal with its last ray prolonged. Pectoral as long as tlie

head behind the front nostril. Ventral reaches above 1/2 way to the anal and equals about 1/6 of the entire lengtli

of the fish. First anal fin commences under about the 25th dorsal ray, it is highest anteriorly whei-e it equals

4/5 of that of the body above it, its lower edge is very concave : second anal below but rather shorter than the

second dorsal, its last ray prolonged. Caudal deeply forked. Scales—dermal productions lanceolate. Lateral-

line—forms rather a strong curve to above the middle of the pectoral fin where it becomes straight : two keels

on either side of the free portion of the tail, the superior being more developed than the inferior one. Colours—
grayish superiorly, becoming dull beneath, tip of first dorsal and end of pectoral edged with black.

Habitat.—? East coast of Africa, seas of India, perhaps New Zealand, the largest specimen I saw in the

Madras Museum was 4 feet 4 inches in length. I have to thank Dr. Bidie for procuring me the interesting

specimen from which the figure has been made, it also was taken at Madras and is a little over 4 feet in length.

H. breviro.itris, Playfaii", is stated to have D. 38/7, A. 12/7, and the last portion of the dorsal and tbe
ventral fins are shown as much lower, the second dorsal and both anals rather higher than in the specimen
described above ; still it must not be overlooked that his fish was a more adult specimen (being 10 feet 4 inches
in length), and in such the posterior portion of the first dorsal has a tendency to decrease in height with age.

It is closely allied to Tetrapterus Lessonii, Canest. Arch. Zool. 1861, i, p. 259, pi. 7, from the Mediterranean.
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Family, XIV—TEICHIURID^, Gimiher.

Tricliiurinse, Su-ainson.

Branchiostegals seven to eight: pseudobranchise. Body elongated and compressed. Gill openings

wide Eyes lateral. Cleft of mouth deep. Teeth in jaws or palate, several being strong and conical. Dorsal

and anal fins many rayed : there may be finlets behind the dorsal or anal fins
:
ventrals, when present,

thoracic, but sometimes they are rudimentary : caudal absent or present. Scales when present rudimentary.

No prominent papilla behind the vent. Air-vessel present. Pyloric appendages few or many.

jjggg —These fishes are held in various estimation in difierent places. In Beloochistan and where salt is

cheap no one will touch them, but along the coasts of India where the salt tax has ruined the fish curers' trade,

they are more esteemed, mostly because being thin or ribbon-shaped they can be dried without salting. Russell

observed that in his time they were esteemed by the European soldiers. Jerdon states that " they afi^ord very

delicate eating when fresh though never brought to the table of Europeans."

Georjrcmhkal distrihution.—TroTpica\ seas and extending into more temperate regions.

Cantor observes that neither TricJdnrHS haumela nor T. savala are " electrical, but both give at certain

seasons, like many other fishes, a vivid phosphorescent light."

SYNOPSIS OF INDIVIDUAL GENUS.

Genus, 1—TnicHiuRrs,* Linn.

Enchehjopus, Klein : Leptums (Art.) Gill, and Eupleurogrmmus, Gill.

BrancMosterjals seven : pseudvhranchioe. Body very elongate, strongly compressed, rihhon-sJiaped, tapering to

afmless point at the tail. Cleft of mouth deep. Teeth in jaw and palatines, those in the premaxillaries being arched

and 'very strong, whilst the lateral ones are lancet-shaped. A single long dorsal Jin extending the whole length of the

lack: ventrals, when present, in the form of a pair of scales: anal spines mimite, sometimes concealed beneath the

skin. Scales absent. Air-vessel present. Pyloric appendages numerous.

SYNOPSIS OF SPECIES.

1. Trichiurus muticus, D. 140-150. Ventral fins in the form of two rudimentary scales.^ Silvery.

2. Trichiurus haumela, D. 127-133. Anal fin in the form of minute sjiines. Eyes fi-om Ifto 2§ diameters

from end of snout. Silvery, upper third of dorsal fin dark. Seas and estuaries of India to China.

3. Trichiurus savala, D. 112-120. Eyes 2| to 3^ diameters from end of snout. Anal fin in the form of

spines. Silvery. Seas and estuaries of India to China.

1. Trichiurus muticus, Plate XLVII, fig. 5.

Gray, Zool. Misc. p. 10; Grifiith, Cuv. Anim. King. Fishes, p. 349, pi. 6, f. 2 ; Giinther, Catal. ii,p. 348.

? Trichiurus intermedius. Gray, 1. c. p. 10 ;
Richards. Ich. China, p. 268.

? Trichiurus medius, Griffith, 1. c. pL 6, fig. 3.

B. vii, D. 140-150, P. 11.

Length of head 10^ to 11 i, height of body 1/16 to 2/33 of the total length. Eyes—diameter 6i in

leno-th of head, 2 diameters from 'end of snout, and nearly 1 apart. The height of the head equals 1/2 its

length. The lower jaw slightly produced beyond the upper : the maxilla reaches to below the middle of the

eye : interorbital space with a keeled ridge along its centre. Teei/i.—about 20 sharp compressed ones laterally in

the upper jaw, whilst anteriorly are two pairs of large, curved, and usually (but not invariably) slightly barbed

fano-s : there are two similar but much smaller ones above the symphysis of the lower jaw, and which are anterior

to the snout when the mouth is closed; laterally there are about 15 or 16 teeth similar to those in the upper

iaw but smaller. Fins—the dorsal fin commences above the hind edge of the preopercle, its first rays are short,

their length being about equal to one diameter of the orbit, the longest rays are only about equal to 1/2 the

height of"the body : the rudimentary ones have been enumerated in the numbers given above. Pectoral 1/3 as

loner as the head. Ventrals indicated by two small rounded scale-like productions on the lower surface of the

abdomen, about 3/4 the length of the head posterior to the opercle. Anal spine almost or entirely concealed in

the skin.' Lateral-line—almost straight and a little below the middle of the body especially in the last part of

its course. Colours—burnished silver, fins yellowish.
, • , i, tri,

Eahitat.—Seas of India to China, it is very common in Orissa up to about 25 mches m length. The one

fin-ured is 20| inches long and from Orissa.

* Ntis-sah-rue, Mngh. : Saicaryi, Tel.
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2. Trichiurus haumela.

Clupea haumela, Forsk. p. 72 ; Gmel. Linn. p. 1408.

Trichiurus Upturus, Lacep. ii, pi. 7, fig. 1 ; Russell, Fish. Vizag. i, p. 30, Sawala, pL 41 ; Ham. Buck.

Fish. Ganges, pp. 31, 364.

Trichiurus haumela, Cuv. and Val. viii, p. 249 ; Riipp. N. W. Fische, p. 41 ; Swainson, Fishes, ii, p. 254 ;

Cantor, Catal. p. 113 ; Bleeker, Makr. p. 41 ; Jerdon, M. J. L. and Se. 18.51, p. 139 ; Giinther, Catal. ii, p. 348

;

Day, Fishes of Malabar, p. GQ ; Kner, Novara Fische, p. 140 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 471.

Trichiurus Malabaricus, Day, Fish. Malabar, p. 65, pi. v.

Enchelyopus haumela, Bleeker, Bintang. 1868, p. 4. ,

Puttiah, Ooriah : Sawala, Tel. : Sona-ka-wahlah, Tarn. : Fa-pa-dah, Andam.

B. vii, D. 127-133, P. 11.

Length of head from 2/13 to 1/8, height of body from 1/12 to 1/15 of tlie total length. i?)/e^diameter

4| to 6^ in length of head, If to 2^ diameters from the end of snout, and 3/4 of a diameter apart : its

height is at least 1/2 of that of the head where it is situated. Lower jaw considerably the longer, the posterior

extremity of the maxilla reaches to below the middle of the orbit. Dorsal profile, between the end of the snout and
the eye, rather concave. Height of head equals 2/5 of its length. Teeth—upwards of 10 to 12 sharp comjjressed

ones laterally in either side of upper jaw, usually increasing in size posteriorly, whilst anteriorly in the

premaxillaries are two pairs of large curved and barbed canines, there are two similar but smaller teeth above

the symphysis* of the lower jaw (and in advance of the end of the snout when the mouth is closed), most
distinct in the adult, and 8 lateral ones also of less size than those in the upper jaw, and some of which are

occasionally barbed. Teeth also in the palatines. Fins—the first few dorsal rays are of less height than those

near the middle of the fin which about equal that of the body. Pectoral nearly or quite as long as the height

of the head. Behind the anus the anal fin is seen in the form of short spines, often entirely concealed or else

blunted at their external extremities : in one specimen 1 count 74, in another 80. Lateral-line—gradually

descends mitil above the commencement of the anal fin, where it is in the lower third of the body. Golours—
grayish along the back, becoming silvery on the sides and beneath : a dark mark along the edge of the preorbital.

Fins of a pale yellow, the upper half of the dorsal dark, due to numerous fine black dots.

Habitat.—East coast of Africa, seas and estuaries of India, and the Malay Archipelago to China, attaining

at least 3 feet in length. It is extremely voracious, devoui-ing its own species, as well as other kinds of fish and
Crustacea. It is much more common than T. savala.

3. Trichiurus savala, Plate XLVII, fig. 4.

Cuv. and Val. viil, p. 251, pi. 244 ; Cantor, Ann. and Mag. ix, p. 15, and Catal. p. 115 ; Bleeker, Makr.

p. 41 ; Jerdon, M. J. L. and Sc. 1851, p. 139 ; Gunther, Catal. ii, p. 347; Day, Fishes of Malabar, p. 67.

Trichiurus armatus, Gray, Zool. Misc. p. 9, and 111. Ind. Zool. pi. 93, f. 1 ; Richards. Ich. China, p. 268
;

Grifiith, in Cuv. Anim. Kingdom, Fishes, p. 349, pi. 6, f. 1.

Unhelyopus savala, Bleeker, Bintang. 1868, p. 14.

B. vii, D. 112-120, P. 11.

Length of head 7-^, height of body 1/16 of the total length. Eye—diameter 2/13 to 1/7 of length of

head, 2| to 2J- in the length of snout, and 1 apart : its height is about 1/3 of that of the head where it is

situated. The height of the head equals 2~ to 2§ in its length. The lower jaw considerably prolonged beyond
the upper : the maxilla reaches to below the middle of the eye. Interorbital space neaily flat : dorsal profile

between upper surface of eyes and end of snout slightly concave. The distance from the eye to the upper jaw
nearly equals the diameter of the orbit. Teeth—about 8 sharp and compressed ones laterally in the upper jaw,
whilst anteriorly are two or three pairs of large, curved, and barbed fangs : there are two similar and rather

smaller ones above the symphysis of the lower jaw, and which are anterior to the snout when the mouth is

closed : laterally there are about 9 similar to those in the upper jaw but smaller. Fins—the dorsal fin

commences over the hind edge of the preopercle, its first rays are short, being about equal to 1 diameter of the

orbit, the longest rays are about equal to the height of the body. Pectoral 4/11 of the length of the head. Nf)

rudiment of ventral fins. Anal in the form of about 76 to 82 free spines which may be concealed in the skin

but are generally distinct, especially the fii-st, which is twice as long as seen in T. haumela. Lateral-line—passes

downwards to the lower third of the side. Colours—silvery, fins yellowish wliite.

Habitat.—Seas and estuaries of India, the Malay Archipelago, and China, attaining at least 16 inches in

length. The spiecimen figured is 12 inches long, and from Bombay, it has 113 dorsal rays.

* In a specimen from Orissa, nearly 19 inches long, only one such tooth exists, it is however upwards of 1/2 the diameter of the

eye in length and barbed posteriorly.
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Family, XV—ACANTHURID^, (pt.) Richards.

Acanthirin(p,^i. Swains. : Acantlmroidei, Bleeker : Acronurido?, Giinther.

Branchiostegals from four to seven : pseudobranchise. Body oblong or elevated and compressed. Eyes

of moderate size and lateral. Cleft of mouth very slight. Teeth in both jaws in a single compressed row,

often lobate or serrated, and tapering incisors may be present. Palate edentulous. A single dorsal fin with

fewer spines than rays : anal with two or three spines: ventrals thoracic. Scales minute. Lateral line

complete and continuous. The side of the free portion of the tail usually armed with one or more bony

plates or spines, these are small or absent in the immature, developing with age. Air-vessel present,

forked posteriorly. Pyloric appendages few.

SYNOPSIS OP GENERA.

1. AcantJiurws. An erectile spine on either side of the free portion of the tail : ventral usually with

one spine and five rays. Scales small or even rudimentary. Red Sea, East coast of Africa, through the seas of

India, and the tropics.

2. Naseus. One to three non-erectile spines on either side of the free portion of the tail : ventral with

one spine and three rays. Scales minute or rudimentary. From the East coast of Africa tlirough the seas of

India to Polynesia.

Genus, 1—Ac.iNTHUEUS,* (Forsh.) Bl.

Ojiisotomus, Comm. : Harpurus, Forster : Acrmmrus, Cuv. (young) : Keris,\ pt., Cuv. (? young) :

Ctenodon and Zahrasoma, Swains. : Scopus, Kner : Ehomhotides, Bleeker.

BrMichiostegals five : pseudohrancMcB well developed. Body and head elevated and strongly compressed.

Eyes high up. Teeth in a single raw with lobate or serrated edges. A single dorsal fin ivith fewer spines than rays :

anal ivith three spines : ventral usually with one spine and five rays. Scales small or minute, cycloid or ctenoid,

sometimes spinate. A moveable spine exists in a groove on the side of the free portion of the tail, just below the

lateral-line. Air-vessel large, posteriorly forked. Pyloric appendages feiv (Jj-7).

The caudal fin generally becomes more lobed or emargiaate in the adults than it is in the young. In

some instances (see A hepatus, p. 206) the rays in the ventral fin are decreased in number and rather altered in

character.

The young of this genus have no scales, but the skin is vertically striated, sometimes with small rough

points. In a specimen (Acanthurus melanurus, Cuv. and Val.) from Malabar, 1| inches in length, the most

distinct appearance of scales is to be seen along the bases of the dorsal and anal fins. There are two parallel

raised serrated ridges from the snout to opposite the nostril, whilst the anterior edge of the second spine of the

dorsal fin is serrated. In a second specimen, although slightly smaller, little sliarp points or rudimentary

scales are to be seen, or appearing as if each ridge of the skin were ctenoid in places. In a specimen 2^- inches

in length, the serrations adverted to have disappeared and rudimentary scales are visible all over the body.

SYNOPSIS OP SPECIES.

A. Broad teeth fixed in the jaws : 8 or 9 dorsal spines : 5 ventral rays. (Bhombotides.)

1. Acanthurus lineatus. D. j-f |t> -^^ -aV- Upper two-thii-ds of body canary yellow, which, as weU as

the head, have 9 or 10 oblique blue bands. A semilunar blue band in the centre of the caudal. Seas of India

to the Malay Archipelago.

2. Acanthurus leucosternon. D. s-o^-g-o, A. ^y-ts- Blue, head dark brown, chest white as is also a ring

round the lower part of the mouth. A black band along base and either side of caudal fin, a second in its last

fourth. East coast of Africa, seas of India to the Malay Archipelago.

3. Acanthurus atirolineatus. D. -f^, A. Jg-. Bluish, with about 12 horizontal yellow bands, dorsal and

anal fins likewise banded. Coromandel coast of India.

4. Acanthurus triostegus. D. 3-3"^^, A. a-g^^-j- Greenish, with a black ocular band, four more down the

body and an interrnpted one across the free portion of the tail.

5. Acanthurus Tennentii. D. -f^, A. ^. Brown, white hind edge to the caudal fin, and ? a dark ring on

the shoulder. Ceylon.

G. Acanthurus mafoides. D. -j-j^rs' -A-- -zt-tf- Bi-own, sometimes with blue lines on the body and fins,

and a white ring at the base of the caudal fin. Red Sea, seas of India to the Malay Archipelago and beyond.

* Kohli-meen. Tam.

t The Genus Keris, CV. appears to consist of the young of Acanthurii.s, or Naseus, or both.
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7. Acanthurus mata. D. ^i^yy, A. tj^zt- Bro-mi, with black fins. Red Sea, seas of India to the Malay

Arcliipelago.

8. Acanthurus Celebicus. D. -rlrfs. ^- A. L. 1. 80. Brown, fins dark. I^Iadras, Malay Archipelago.

9. Acanthums melanurus. D. a-j'^-j-,
A. ^. Scales radimentary or absent. Black band over occiput,

another across free portion of the tail. Seas of India to the Malay Archipelago.

B. Broad teeth fixed in the jaws : 8 or 9 dorsal spines : ventrals not fully developed.

10. Acanthurus hepatus. D. xa'-^ro- ^- 1/2. A., -/g-. Slatey gray, covered by a deep brown band in the

upper half of its back, leaving an oval blotch of gi-ound colour above the pectoral fin. Fins gray, spines and

i-ays orange, caudal yeUow. Seas of India to New Guinea.

C. Setiform moveable teeth dilated at their extremities : 8 or 9 dorsal spines : 5 ventral rays. (Cteiwdon.)

11. Acanthurus strigosus. D. -^I-^^, A. ^^r- Teeth setiform with dilated extremities. Body brown

lineated with bluish lines, red spots on the head. Red Sea, East coast of Africa, seas of India to the Malay

Archipelago and beyond.

D. Broad teeth fixed in the jaws : 1 to 4 dorsal spines : 5 ventral rays. (Harpurus.)

12. Acanthurus xanthurus. D. ^-^T' ^- ao-TT- Scales rudimentary, rough. Blackish, caudal yellow.

Red Sea, East coast of Africa and Ceylon.

13. Acanthurus velifer. D. -rflfg-, A. ^-j'tt- Scales rudimentary. Dorsal and anal fins much elevated.

Brown, banded with narrow blue lines. Red Sea, East coast of Africa to the Malay Archipelago and beyond.

A. Broad teeth fixed in the jaws : 8 or 9 dorsal spines : 5 ventral rays. (Bhomhotides.)

1. Acanthurus lineatus.

Chcetodon lineatus, Linn. Nat. Hist, i, p. 124(3.

Acanthurus lineatus, Bl. Schn. p. 214, t. xlix ; Lacep. iv, pp. 547, 549 ; Cuv. and Val. x, p. 223 ; Bleeker,

Sumatra, ii, p. 263 ; Giinther, Catal. iii, p. 333 ; Kner, Novara Fische, p. 210.

Ctenodon lineatus, Swainson, Fishes, ii, p. 256.

Acanthurus vittatus, Benn. Fish. Ceylon, p. 2, pi. ii.

Bhomhotides lineatus, Bleeker, Arou, 1873, p. 3.

B. V, D. rffr, P- 15, V. 1/5, A. ^, C. 17.

Length of head 5^ to 6|, of caudal 2/7, height of body 1/3 of the total length. Byes— diameter 2/9 of

length of head, 3 to 3| diameters from end of snout, and 1^ apart. Profile from dorsal fin to snout obtuse.

The maxilla reaches 1/3' of the distance to below the orbit. Teeth—six or seven lobate incisors on either side of

the upper jaw. Fins—dorsal spines rather weak and a little shorter than the rays, interspinous membrane
scarcely notched. Pectoral as long as or slightly longer than the head. Caudal lobed, the upper the longer.

Scales—about eight rows between the lateral-line and the base of the last dorsal spine. Lancet-shaped spine

vrith a posterior process. Least depth of the free portion of the tail equal to 1/2 the length of the head.

Colours—head and upper two-thirds of body canary yellow, traversed by nine or ten more or less oblique blue

bands going from tlie head to the back and caudal fin : lower third of body reddish-gray. Two or three blue

bands pass down the summit of the head and the anterior edge of the eye towards the snout, whilst about

seven more pass across the cheeks to the bands on the body. Other blue bands pass upwards and backwards

from the hind edge of the eye to the bands on the body. Dorsal and anal fins dark with a gray margin.

Pectoral having its upper ray blue, and just internal to it a white line ascending 1/2 way up the ray : an arched

white band on lower half of pectoral fin on its inferior side. Ventral vrith its outer ray blue, its inner ones red.

Caudal with a semilunar blue band in its centre and a blue posterior edge. Bennett observes of Ceylon examples

that amono-st six or seven specimens no two were alike in the arrangement of the blue and yeUow streaks near

the caudal fin.

Habitat.—Seas of India to the Malay Archipelago : common at the Andamans in December and January

up to 10 inches in length. Bennett says :
'^ the Seiveyah (Acanthurus lineatus) is &n extvemely scarce fish on

the southern coast of Ceylon : inhabits rocky situations, and is not in request but for the gratification of the

naturalist. It seldom exceeds 16 or 17 inches in length." (p. 2.)

2. Acanthurus leucosternon.

Benn. Proc. Zool. Soc. 1832, p. 183; Bleeker, Batoe, iii, p. 237 ; Ganther, Catal. iii, p. 340.

Acanthurus Delisianus, Cuv. and Val. x, p. 193 ; Guer. Icon. Poiss. pi. xxxv, fig. 2 ;
Griffith, in Cuv.

Anim. Kingdom, Fishes, pi. xxxiii, fig. 2.

B. v, D. ^^30, P- 16, V. 1/5, A. ^?^, C. 17.

Length of head 4f, of caudal 51, height of body about 2/5 of the total length. Eyes—diameter 2/7 of

length of head, 2f diameters from end of snout, and li apart. Profile from the upper edge of the eye to

the snout rather concave. Teeth—five truncated and lobate ones on either side of the upper jaw, and six in the

lower. Fins—\ast dorsal spine as high as the rays, and equal to about 4/13 of the height of the body, the

iwsterior extremity of the soft dorsal and anal fins rather angular. Pectoral as long as the head. Anal as
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liigli as the soft dorsal : caudal emarginate. Scales—very small, rough and rudimentary on head and chest.
Lancet-shaped spine with a posterior process. Least depth of free portion of the tail equals 3/7 of the length of
the head. Colours—blue, head dark brown or black, chest white, as is also a ring on the lower part of the
mouth, ascending to its angle. A broad bluish band passes down the shoulder to the axilla, which last has a
triangular brown patch. A naiTow crescentic black band across the base of the caudal, and continued along
the upper and lower edges of the fin, a second wide one along the last fourth of the fin, and havincf a white
outer border. Other fins stained gray at their edges.

Habitat.—East coast of Africa, Mauritius, Ceylon, to the Malay Archipelago. The above description is

taken from the type specimen sent by Dr. SibbalJ to the British Museum.

3. Acanthurus aurolineatus, Plate XLVIII, fig. 3.

B. V, D. J^, P. 18, V. 1/5, A. A, C. 17.

Length of head 4|, of caudal 5|, height of body 2/5 of the total length. Eijes—high up, diameter 1/3 of
length of head, 1^ diameters from end of snout, and 1 apart. Preopercle entire. Upper profile of head rather
convex. Teeth— on eitlier side eight lobate ones in the upper, and eight or nine in the lower jaw. Fins—last
dorsal spine 2/5 of the height of the body and of about the same length as the rays, last portion of the fin

and of the anal rather angular, interspinous membi-ane very slightly emarginate. Pectoral about as long as
the head

;
third anal spine rather above half the length of the head. Caudal emarginate. Scales—on head

minute, very small on the body, about twenty rows between the lateral-line and base of the last dorsal spine.
Lancet-shaped spine witli a postei-ior process. Least depth of the free portion of the tail equal to 1 diameter of
the orbit. Colours—a genei'al yellowish tinge, with yellow horizontal lines along the body about 1/2 the
width of the ground colour, which is bluish. A narrow lightish band over the base of tlie caudal. Dorsal and
anal fins bluish, with several longitudinal yellow bands as seen on the body.

The specimen, figured life-size, is from the collection of Sir W. Elliot, K.C.S.I., and was captured at

Waltair some years since.

Habitat.—Coromandel coast of India.

4. Acanthurus triostegus, Plate XLVIII, fig. 2.

Chcetodon triostegus, Linn. Sys. i, p. 4G3.
Acanthurus triostegus, Bl. Schn. p. 215; Cuv. and Val. x, p. 197; Swainson, Fishes, ii, p. 255; Bleeker,

Tenth, p. 13; Jenyns, Voy. Beagle, Fishes, p. 75 ; Jerdon, M. J. L. and Sc. 1851, p. 138 ; Giinther, Catal. iii,

p. 327.

Chcetodon mootah, Russell, Fish. Vizag. i, p. 66, pi. 84.

Harpurus fascicdus, Porst. Desc. Anim. ed. Licht. p. 216.

Chcetodon zebra, Lacep. iii, pi. 25, f. 3.

Acanthurus zebra, Lacep. iv, p. 540, pi. vi, f. 3.

Chmtoclon conagga, Lacep. iv, p. 727.

Acanthurus hiriulo, Benn. Fish. Ceylon, p. 11, pi. xi.

Teuthis Austral is. Gray in King's Survey Australia, ii, p. 435.
Acanthurus subarmatas, Benn. Whaling Voy. ii, p. 278.

Bhomhutides triostegus, Bleeker, Solor, 1868, p. 2.

Mootah, Tel. : Kara-panwoivah, Cmg.

B. V, D. ^»^, P. 15, V. 1/5, A. ^3^, C. 17.

Length of head 3f to 1/4, of caudal 1/5, height of body 2i to 2 J in the total length. Eges—diameter
2/7 of length of head, 2 to 2i diameters from end of snout, and 1 to Ii apart. Profile from above the orbit
to the snout rather concave. Teeth—eight lobate incisors on either side of the upper jaw, and nine or ten on
either side of the lower. Fins—dorsal spines moderately strong, the last 1/5 higher than the longest ray, and
equal to 3f or 1/4 of the height of the body. Pectoral 4/5 as long as the' head. Caudal lunated. Scales—
rudimentary and cycloid on the head, small and ctenoid on the body : about twenty rows between the lateral-
line and the last dorsal spine. Lancet-shaped spine vrith a sharp posterior process. Least depth of free
portion of the tail equal to about 1^ diameters of the orbit. Colours—greenish, with a browTiish tinge along
the back. One vertical dark band along the snout, a second through the orbit, four dowai the body,"and one
over the base of the caudal fin, the last being in the form of two rounded blotches, one above, the other below
the lateral-line. Fins stained darkish.

Habitat.—Seas of India, to the Malay Archipelago and beyond. The specimen figured is from the
Andaman islands, where it is common. As Jerdon observes this species is rare at Madras.

5. Acanthurus Tennentii.

Giinther, Catal. iii, p. 337.

B. V, D. Jj, P 17, V. 1/5, A. J,, C. 17.

Length of head 2/9, of caudal 2/11, height of body 2/5 of the total length. %e.s—diameter 2/7 of
length of head, 2| diameters from the end of snout. Nostrils 2/3 the length of the head from the end of
the snout. Teeth— eight lobate incisors on either side of the upper, and eight on either side of the lower jaw.
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]?;,is—last dorsal spine nearly 1/3 the lieigtt of the body, and about equal to the rays : posterior extremity of the

soft dorsal and anal rather angular. Pectoral as long as the head. Caudal emarginate. Sccdes—ahowt fourteen

rows between the lateral-line and the base of the last dorsal spine. A posterior process to the lancet-shaped

spine. Colours—brown, caudal with a broad white posterior edge, having a dark base behind it. The skin in the

British Museum has a dark ring on the shoulder, considered normal, but which appears very like an ink mark :

the pectoral seems to have been tinged with yellow in its posterior half on the lower side.

Habitat.—An inunature specimen from Ceylon in the British Museum.

6. Acanthurus matoides.

Chmtodon nigrofuscus, Forsk. p. 64.

? Chcetodon nigricans, Gmel. Linn. p. 1245.

Acanth'urus nigricans, Bl. Schn. p. 211 (pt.).

? Acanthurus rasi, Cuv. and Val. x, p. 203.

Acanthurus matoides, Cuv. and Val. x, p. 204 ; Bleeker, Teuth. p. 12 ; Giinther, Catal. iii, p. 330 ; Day,

Fish. Malabar, p. 126 ; F Kner, Novara Fische, p. 210 ;
Playfaii-, P. Z. Soc. 1867, p. 868 ; Klunz. Verh. z. b. Ges.

Wien, 1871, p. 608.

Acanthurus annularis, Cuv. and Val. x, p. 209 (with a whitish basal caudal band).

Acanthurus nigrofuscus, Cuv. and Val. x, p. 214 (not Gunther, Catal.).

Acanthurus xanthopterus. Cantor, Catal. p. 206, pi. iv.

Bkombotides matoides, Bleeker, Sanger, l868, p. 1.

B. V, D. ^»^, P. 17, V. 1/5, A. ^»^, C. 16, Vert. 9/13.

Length of head 4-1- to 1/5, of caudal 4^, height of body 2^ in the total length. Eyes—diameter 3|

to 3| in the length of head, 2|- diameters from end of snout, and 1 apart. Profile from snout to dorsal fin much
elevated, and having a slight depression above the orbits. The distance from the anterior nostril to the front

edge of the upper jaw equals about 2/3 of the length of the head : from the eye to the angle of the mouth 2/3

to 3/5 of the length of the head. Opercle striated. Teeth—eight or nine lobate or serrated incisors on either

side of the upper jaw, and the same in the lower. Fins—dorsal spines of moderate strength, the last not quite

so high as the first few rays, and equal to nearly 1/3 the height of the body : the interspinous membrane scarcely

emarginate : the posterior extremity of the fin and also of the anal angularly rounded : pectoral nearly as long

as the head. Ventral pointed, 4/5 as long as the pectoral. Third anal spine equals 2 diameters of the orbit in

length : rays not quite so long as those of the dorsal. Caudal emarginate : in the adult as upwards of a foot in

length its outer rays become elongated causing the fin to be deeply lunated in its last half. Scales—rudi-

mentary and cycloid on head and over shoulders, chest, and in a band along the base of the dorsal fin :

ctenoid, and in irregular rows on the body, about 18 to 20 rows between the lateral-line and base of the last

dorsal sprue. Lancet-shaped spine with a posterior process. Free portion of the tail at its lowest part equal

to 1/2 the length of the head. Colours—bro-svn, sometimes with narrow light bands across the cheeks and along

the body : lips black : dorsal and anal fins with several longitudinal bands : caudal with a wlute baud across its

base, sometimes the rest of the fin is light-coloured with a crescentie dark mark at its posterior extremity.

Outer half of pectoral yeUowish-groen.

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond. It is reputed to attain to

3 feet in length at Madras. The largest obtained by me was 22^ inches long. It is said to be good eating but

not brought to the tables of Europeans.

7. Acanthurus mata, Plate XLVIII, fig. 1.

CTicetodon nigrofuscus ?, Russell, i, p. 64, and Mata, pi. 82 (not G. nigrofascus, Forsk.).

Acanthurus mata, Cuv. and Val. x, p. 202 ; Bleeker, Java, ii, p. 432.

Acanthurus rasi, Jerdon, M. J. L. and Sc. 1861, p. 138 (not Cuv. and Val.).

Acanthurus Bleekeri, Giinther, Catal. iii, p. 331 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 509.

Koli, Tam.

B. T, D. „»^, P. 17, V. 1/5, A. ^^^, C. 16.

Length of head 4f , of caudal 4f, height of body 2| in the total length. Eijes—diameter 3| in length

of head, 2j diameters from end of snout, and Ij apart. Profile from snout to dorsal fin nearly straight. The
distance from the anterior nostril to the front edge of the upper jaw equals not quite 1/2 the length of the head,

whilst it is about the same distance from the lower edge of the eye to the angle of the mouth. Opercle strongly

striated, more strongly so and with a larger number of elevations than in A. matoides. Teeth—eight or nine

incisors in the upper jaw serrated along 3/4 of their external edge, and the same in the lower. Fins—dorsal

spines increase in length to the last which is nearly or as high as the anterior rays and equals 1/3 in that of tlie

body : the interspinous membrane scarcely emarginate ; the posterior portion of the fin and also of the anal

angularly rounded. Pectoral as long as the head. Third anal spine equal to about If diameters of the orbit

and the rays similar to those of the soft dorsal. Caudal emarginate, upper lobe the longer. Scales—rudimentary

on head and over the nape, becoming ctenoid and in angular rows on the body, there appear to be about 160 to

160 rows descending to the lateral-line : and about 16 or 18 rows between the lateral-line and base of the last

dorsal spine. Lancet-shaped spine on the side of the free portion of the tail with a posterior process. Colours—
blackish-brown : lips and fins black.
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Variety (? A. Busswm'eri, C. and V. x, p. 201) with numerous rather undulating narrow brown hands,

the intermediate colour being bluish. Dorsal and anal tins with three or four longitudinal bands : a light band

across the base of the caudal.
r^ n

A. mata, has been separated from A. matoides owing to the upper profile ot its snout not bemg so convex,

and to the distance of its nostril from the edge of the upper jaw equalling 1/2 (instead of 2/3) the length of

the head. The affinities are so great that probably they might with justice be considered varieties.

Habitat.—Red Sea, seas of India to the Malay Archipelago. The specimen figured (7| inches in

length) was taken at Madras, it is said to attain 18 inches in length.

8. Acanthurus Celebicus.

Bleeker, Celebes, iii, p. 761 ; Giinther, Catal. iii, p. 339 ; Kner, Novara Fisclie, p. 211.

/ Acanthurus fuscus, Steind. Verb. z. b. Ges. Wien, 1861, p. 176, t. v.; Giinther, Catal. in, p, 330

(? adult).

B. V, D. ^r-U P- 16, V. 1/6, A. A, C. 16.

Length of head 4f , of caudal Sf, height of body nearly 1/3 in the total length, ^i/es—diameter about

3f in the length of head. Profile of snout concave. Teeth—about 16 lobate incisors in the upper and 20 in

the lower jaw. Fms—last dorsal spine the longest : dorsal and anal rays of about the same height and equal to

about 2i in that of the body, the posterior extremity of both fins obtusely rounded. Ventral and caudal lobes

pointed. Scales—small, ctenoid, but much larger than in A. matoides or A. mata, there being about 80 rows.

(7o?oMrs—brownish, darkest about the head, lips black, a white ring round the mouth. Dorsal, anal, and ventral

fins blackish bro-mi : outer half of pectoral yellowish. Caudal blackish, posteriorly yellowish.

Habitat.—Mala,j Archipelago. Kner states that he received a single specimen from Madras.

9. Acanthurus melanurus.

Cuv. and Val. x, p. 240 ; Bleeker, Amb. and Ceram, p. 271.

Acnnourus melanurus, Giinther, Catal. iii, p. 346.

B. V, D. ^!^, P. 15, V. 1/5, A. A, C. 16.

Length of head 2/7, of caudal 1/5, height of body 1/2 the total length or 2/3 of that of the oval portion.

j7yes_cUaineter 2^ in the leng-th of head, 1 diameter from end of snout (see p. 202). Fins—second dorsal spine

longest and strongest, being nearly equal to 1 diameter of the orbit. Caudal cut square or sUghtly emarginate.

}icales—rudimentary or absent. Colours—brownish-white with a black band over the occiput and another over

the free portion of the tail. Prom the whole of the space below the eye and opercle a silvery band passes

downwards to the chest. One specimen has a dark mark on the shoulder.

As the longest specimen I could obtain is only li inches in length it appears reasonable to believe that

this may be the fry of some known form as A. matoides, of which I have small specimens, giving the following

:

1. Acanthurus melanurus, \\ inches long

2. Acanthurus inelanurus, \\ „

3. Acantliurus matoides, 2^ „
4. Acanthurus 7natoides, 2| „

height of body 1/2 of the total length.

n
2i

In Cuv. and Val. this species is said to come from Pondicherry and to be obtained up to 2 iuches in

length. It is also found in the Malay Archipelago.

Acanthurus melas, Cuv. and Val. x, p. 241, appears to be the same, but having the colours of A. matoides.

Habitat.—Seas of India to the Malay Archipelago.

B. Broad teeth fixed in the jaws : 8 or 9 dorsal spines : ventrals not fully developed.

10. Acanthurus hepatus.

Teuthis hepatus, Linn. Syst. Nat. i, p. 507; Gmel. Linn, i, p. 13C2.

Acanthurus hepatus, Bl. Schn. p. 211 ; Cuv. and Val. x, p. 183, pi. 288 ; Bleeker, Ploris, p. 325 ; Giinther,

Catal. iii, p. 341.

Acanthxirus theuthis, Lacep. iv, pp. 549, 553.

B. V, D. „»^, P. 15, V. 1/2, A. yV C. 17.

Length of head 2/9, of caudal 1/6, height of body 2| in the total length. J?^es—diameter 1/5 of length

of head, 3^ diameters from end of snout, and 2 apart. Upper profile of head rather convex. Preopercle

entire. Teeth—six lobate incisors on eitlier side of both the upper and lower jaws. Fins—last dorsal spme

higher than the first ray, beyond which the height of the rays gi-adually diminishes, the end of the fin being

rather angular ; the interspinous membrane scarcely emarginate. Pectoral 4/5 the length of the head. Ventral

spine strong, nearly 1/2 as long as the head, its inner ray also spiuate at its commencement, but having a

bifurcated rayed extremity. Caudal emarginate, its outer rays being prolonged. Scales—the dermal productions

are stellate and rough, about 12 rows exist between the lateral-line and the base of the last dorsal spine
;
none

on the fins. Lancet-shaped spine on side of tail, -n-ithout any exposed posterior process. (7o?o(irs—slatey-gray

along the back, becoming dashed with brownish-gray along the abdomen. A deep brown band ascends from

the posterior-superior angle of the eye, and passing backwards gradually widens untU below the fifth or sixth
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dorsal spine it extends over the upper half of the back, leaving an oval spot of ground colour as long as the

liead, uncovered in the middle of the first part of its course. Just before reaching the lancet-shaped process

it divides into two portions, which rapidly narrow, and pass along either side of the lobes of the tail. Dorsal

spines orange-brown, the membrane light slate colour, ha%ang the upper edge of the fin stained with black.

Pectoral blackish-gray, with a large yellow oval spot on its last fourth. Anal similar to dorsal. Caudal

canary-yellow, which colour extends on to the free portion of the tail, as far as the lancet-shaped spine.

Halitat.—Seas of India to New Guinea.

C. Setiform moveable teeth, dilated at their extremities. {Ctenodon.)

11. Acanthurus strigosus, Plate XLVII, fig. 2.

AcantJiurus strigosus, Bennett, Zool. Journal, Fasc. xiii, p. 41 ; Cuv. and Val. x, p. 2-13 ; Giinther, Catal.

iii, p. 342 ; Bleeker, Nat. Tyds. Ned. Ind. iv, p. 264, and vi, p. 102 ; Kner, Novara Pische, p. 211.

Acanthurus ctenodon, Cuv. and Val. x, p. 241, pi. 289 ; Giinther, Catal. iii, p. 342 ; Bleeker, Solor, 1868,

p. 2 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 509.

B. V, D. ^»3^, P. 17, V. 1/5, A. ^3^, C. 17, L. 1. ca. 120.

Length of head 4| to 4f, of caudal 1/4 to 4i, height of body 2| in the total length. Ei/es—high up,

diameter 1/4 of length of head, nearly 2^ diameters from end of snout, and 1| apart. Profile of snout very

gibbous. Mouth compressed so as to become angular. Teeth—setiform, moveable, having their outer third

dUated and spoon-shaped, with three deep clefts causing them to appear to be laterally serrated : about twenty-

one in the upper and twenty in the lower jaw. Fins—last dorsal spine 1/5 shorter than the longest ray, and

1/2 the length of the head ; soft portions of the dorsal and anal fins rather ang-ular posteriorly. Pectoral

nearly as long as the head. Caudal deeply lunated. Scales—rounded, small and cycloid on the head, ctenoid

on the body, about nine rows between the lateral-line and the base of the last dorsal spine. Lancet-

shaped spine with a sharp posterior process. Free portion of the tail in its least depth equal to 2i in the

length of the head. Colours—body horizontally lineated with narrow bluish lines on a yellow ground colour,

the latter being somewhat the wider : numerous dull red spots about the head, more especially around

the eyes. Dorsal and anal fins also lineated, and a light vertical band on the middle of the caudal.

Although the typical specimens of A. strirjosus have more teeth in the lower jaw (about 25 on either side)

than in A. ctenodon, and one or two more rows of scales between the lateral-line and base of the last dorsal

spine, whilst the horizontal bands are more distinct, they appear to be otherwise the same, and only varieties of

one species.

Habitat.—Eed Sea, East coast of Africa, seas of India to the Malay Archipelago, and beyond : the

specimen figured was captui-ed at the Andaman islands.

D. Broad teeth fixed in the jaws, 1 to 4 dorsal spines : 5 ventral rays. (Haqjums.)

12. Acanthurus xanthurus.

Blyth, Fauna Ceylon, Appendix, p. 50; Giinther, Catal. iii, p. 343; Playfair, Fish. Zanzibar, p. 57,

pi. viii, f. 4; Klunz. Verh. z. b. Ges. Wien, 1871, p. 504.

B. V, D. ^^^, P. 15, V. 1/5, A. ^'^„ C. 17.

Length of head 2/9, of pectoral 1/5, height of body 2/5 of the total length, ^i/es— diameter 1/4 of

head, 2^ diameters from end of snout, and 1^ apart. Teeth—in a single row, 10 lobate incisors on either side

of the upper jaw. J'wis—last dorsal spine longest, almost equalling the length of the longest ray, and 2/5 of

the height of body : dorsal rays nearly half as high as the body, the posterior end of it and of tlie anal rather

angular ; third anal spine the longest and strongest : caudal slightly emarginate. Scales—on the head very

rough, somewhat similar to what is seen in Balistes, those on the body are likewise rough, but in a less degree :

some of these roughnesses are continued on to the rays of the dorsal and anal fins, and a few between the

spines and rays of the former, but moi-e at the base only of the anal fin. No posterior process to the lancet-

shaped spine, but two or three elevations near its base. Gofowrs— blackish, caudal canary-yellow, head and

shoulders reticulated with gray : end of the pectoral stained with yellow.

Eabitat.—RnA. Sea, East coast of Africa, and Ceylon. Grows to at least 8 inches in length.

13. Acanthurus velifer.

Bloch, t. 427, f. 1 ; Bl. Schn. p. 215 ; Lacep. iv, pp. 547, 553 ; Cuv. and Val. x, p. 251 ;
Eiipp. Atl.

Fische, p. 68, t. xv, f. 2 ; Bleeker, Cocos, iv, p. 451, and Batoe, p. 315 ; Jerdon, M. J. L. and Sc. 1851, p. 138 ;

Giinther, Catal. iii, p. 344 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 605.

Zahrasoma velifer, Swainson, Fishes, ii, p. 256.

Acanthurus BiijipelUi, Beim. Proc. Z. S. 1836, p. 207 ; Bleeker, Batoe, p. 310 ; Gunther, Catal. iii,

p. 345.

Acanthurus Desjardinii, Bennett, 1. c. p. 127 ; Giinther, Catal. iii, p. 344.

Acanthurus Blocliii, Bennett, P. Z. S. 1835, p. 207.

B. V, D. ^:|^, P. 17, V. 1/5, A. „'^, C. 17, Vert. 9/13, Csc. pyl. 7.

Length of head 1/4 to 4^, of pectoral 1/4, of caudal 1/5, height of body from 1/2 to 1/3 of the
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total lengtli. Eyes—diameter 1/3 of length of head, 1| diameters from end of snout, and 1 apart. Profile over

snout concave. Teeth—six loba'te incisors on each side of the upper jaw. Fins—dorsal very elevated, fourth

dorsal ray highest, and equal to from 1/2 to 1/3 of the length of the body : anal also elevated, but not so

much so as the dorsal, it begins under ninth dorsal ray. Scales—rudimentary, ctenoid. Lateral-line—present.

Colours—grayish, with nine vertical bands, having white edges, from the back to the abdomen. The

ocular band passes through the eye and to the base of the ventral fin ; the second band through the base of the

pectoral to the anus. Head sometimes with white spots. Dorsal with four curved blue or white bands, six on

the anal and four on the caudal. These bands being more or less continuations of those on the body but more

vertically ciu-ved. Caudal usually spotted with white or a light colour.

Jerdon observes of this species " Grumhum. Tam. rare. I have only seen a dried skin procured by W.
Elliot, Esq." A specimen in the Calcutta Museum from the Andamans is 8-J inches in length. One in the

British Museum 16 long and 14 high.

Col. Playfair (Fish. Zanzibar, p. 57) observes of A. Desjardinii, " this may prove to be only the adult

state of Acanthums velifer, Bloch." But as his two specimens of A. Desjardimi=6^ and 7 inches respectively,

and the type in the British Museum only 5 inches, and these are the whole of those present, it is hardly a ten-

able conclusion that they are the adult form, when an A. velifer, 16 inches long, exists in the collection.

Habitat.—'From the Red Sea and East coast of Africa, through the seas of India to New Guinea.

Genus, 2

—

Naseus, Commer.

Monoceros, Bl. Schn. ; Naso, Lacep. ; Aspisurus, (Lacep.) Eiipp. ; Axinurtis and PrioJon, Cuv. and Val.
;

.*" Eeris, part Cuv. and Val. ; Callicanthus, Swainson.

BrancMostegals four or five : pseudohrancMce ivell developed. Body rather elevated and compressed.
_

Eyes

high up, anterior to which there is a hony prominence, frontal horn, or crest-like jirotaberance. Teeth in the jaws^ in

a single row and sometimes having their edges serrated: palate edentidous. A sin-gle dorsal fin having /ew spines

(4-6) and many rays. Anal with two spiines, its rays similar to those of the dorsal. Ventral with one spine and

three rays. Scales rudimentary in theform of roughnesses of the skin like shagreen. Free portion of the tail having

from 1 to 3 Jceeled hony plates on either side in the adult, which are indistinct or even absent in young specimens.

Air-vessel large, posteriorly forked. Pyloric appendages feiv (5-8).

These fishes are said to have a very convoluted intestinal tract and to be herbivorous. They appear to

be found in Cejdon and probably may be taken at the Andamans.

Geographical distribution.—Red Sea, East coast of Africa, seas of India to Polynesia.

SYNOPSIS OF SPECIES.

1. Naseus tuberosus. D. sf^fs, A. yt'.-^- Teeth smooth. Anterior surface of forehead prominent.

Gray, dorsal and anal fins banded, pectoral and caudal edged with white. Mauritius and Ceylon to Polynesia.

2. Naseus hrevirostris. D. ^".^a, A. as^xo- Teeth finely serrated. A horn from opposite lower portion

of eye. Gray, with short transverse'spots on the hind portion of the body. Caudal with a light edge. Seas

of India to the Malav Archipelago and beyond.

3. Naseus unicornis. D. rffg-, A. ^^.^. Teeth smooth. Forehead with a long horn from opposite

upper third of eye. Dorsal and' anal fins with longitudinal bands : caudal yellowish. Red Sea, East coast ot

Afi-ica, seas of India to Polynesia.

1. Naseus tuberosus.

Naso tuberosus, Lacep. iii, p. Ill, t. vii, f. 3.

Acantliwus nasus, Shaw, Zool. v, p. 376, pi. 51.

Naseus tuber, Cuv. and Val. x, p. 290.

Naseus tuberosus, Giinther, Catal. iii, p. 353.

B. V, D. rfzfo, P. 18, V. 1/3, A. ^^^, C. 16.

Length of head 4^ to 1/5, of caudal 5|- to 1/6, height of body 1/3 to 3i in the total length. Eyes—

diameter 3^ to 1/5 of the"length of head, 2i to 3| diameters from end of snout, and 1^ to 1^ apart. Anterior

profile of the snout convex, foi-mlng a crest-like prominence in the adult. Teeth—rather compressed, pointed,

and from 18 to 20 on either side of both jaws. Fins—in young specimens the dorsal spines appear to be

comparatively longer than in adults : in one of the latter the length of the fourth spine equalled its distance from

the base of the first. Pectoral equals 3/4 of the length of the head. Caudal emarginate, but subject to great

variation, in some being almost truncated, whilst in others the outer rays are considerably produced. Free

portion of the tail with two strong sharp lancet-shaped spines, one behind the other on either side m the adult.

Colours—gray, becoming dull yellow along the abdomen and covered with small dark spots. Dorsal and anal

fins with a narrow dark base, external to which is a broad orange band, margined with black and externally

edged with white. Pectoral and caudal edged with white.

Habitat.—From the Mam-itius and Ceylon to Polynesia.
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2. Naseus brevirostris, Plate XLVIII, fig. 4.

Cuv. and Val. x, p. 277, pi. 291 ; Bleeker, Celebes, iv, p. 165, and Celebes, viii, p. 306 ; Guntlier, Catal.
iii, p. 349; Kliuiz. Verb. z. b. Ges. Wien, 1871, p. 71.

Naseus Hoedtii, Bleeker, Amboina, iv, p. 339.

B. y, D. ^^^, P. 16, V. 1/3, A. ^^^, C. 16.

Length of bead 4|, of caudal 5f to one-sixtb, height of body 2f in the total length. %es—diameter 3f in
the length of head, 2^ diameters from the end of snout, and 1^ apart. Profile from the snout to above the orbits
very abrupt, with a large horizontal horn in front of the eyes, varjTiig in size with age. Teeth—small, about
40 in either jaw, and finely serrated. i^Vis—the height of the fifth dorsal spine equals its distance from the
base of the first, the spines not quite so high as the rays. Anal rays not so high as those of the soft dorsal.
Caudal emarginate. Free portion of the tail with two moderately strong spines on either side. Colours
grayish, with numerous short blue transverse spots or lines in the last half of the body. Caudal with a light
edge.

'Habitat.—Seas of India to the Malay Archipelago and Polynesia.

3. Naseus unicornis.

Monoceros piscis et minor, Wdlughby, pp. 150, 216, t. 0. 4.

Chcetodon wnicornis, Forsk. p. 63, and Icones, t. xxiii ; Gmel. Linn, i, p. 1268.
Monoceros rail et biaculeatus, Bl. Schn. pp. 180, 181, t. xlii.

Naso fronticornis, Lacep. iii, pp. 105, 106, t. vii, f. 2.

Acantlmrus tmicornis, Shaw, Zool. iv, p. 374, pi. 50.

Aspisur^is unicornis, Riipp. Atl. Fische, p. 60.

Naseus fronticornis (Comm.) Cuv. and Val. x, p. 259; Temm. and Schleg. Fauna Japon. Poiss. p. 129
t. Ixix

;
Richards. Ich. China, p. 244 ; Bleeker, Batoe, iii, p. 238, and Waigou, 1868, p. 3 ; Cuv. Ues. Anim 111'

Poiss. pi. 72, f. 2.
o

. . 1 .
o . 1 I.

Naseus longicornis, Cuv. in Guer. Icon. Poiss. pi. 35, f 3 ; Griffith in Cuv. Anim. King. Fishes, pi. 33, {. 3.
Naseus olivaceus, (Solander) Cuv. and Val. x, p. 288 (young).
Sarpurus monoceros, Forst. Desc. Anim. ed. Licht. p. 219.
Acronurus JSgyptius, Gronov. ed. Gray, p. 191.
Acronurus criniger, Gronov. ed. Gray, p. 192.

Naseus unicornis, Giinther, Catal. iii, p. 348; Klunz. Verb. z. b. Ges. Wien, 1871, p. 72.

B. iv, D. ^:f^, P. 17, V. 1/3, A. ^^^, C. 16.

_

Length of head 4^ to 4^, of caudal 5|, height of body 2f in the total length. Eyes—di&meter one-fourth
to bi m the length of head, 3^ to 4 diameters fi'om the end of snout, and 1-J- apart. Forehead with a long horn-
like production on a level with the middle or upper edge of the eye, and increasing in length with age : in one
10 inches long it is 1/2 an inch, another at 14 inches it is 1 inch, whilst in a third a little over 20 inches it is 3i.
Teef/t—rather compressed, pointed, with smooth edges, and about 15 on either side of both jaws. Fins—Mth
dorsal spine equals its length from the base of the fii-st spine and 1/4 higher than the rays. Pectoral 2/3 as
long as the head. Anal rays not quite so high as those of the soft dorsal. Caudal slightly emargimate. Free
portion of the taU with two strong lancet-shaped spines on either side. Colours—grayish superiorly, becoming
tinged with yellow on the abdomen : dorsal and anal fins with longitudinal orange stripes and a blue outer edge •

tail yellowish. °

Habitat.—Red Sea, East coast of Africa, seas of India to Polynesia.

2 E
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Family, XYI—OARANGIDiE, G'unther.

Scoviberoiclei, pt., et Scpiamipinnes, pt., Cuv. : Scoinbrisvlxn, pt., Richardson.

Branchiostegals usually seven, occasionally less : pseudobranchise as a rule present, but absent in

Lirlia and Truchi/nolvs. Body oblong, elevated, or sub-cylindrical and compressed. Gill-openings wide.

Eyes lateral. Infraorbital bones do not articulate with the preopercle. Dentition varied. The length of the
base of the spinous portion of the dorsal fin is of less extent than that of the soft, and is sometimes formed
by isolated spines : the spinous may be continuous with or distinct from the soft portion : the posterior

portion both of the dorsal and anal sometimes consists of detached finlets : the soft dorsal and the anal of

nearly equal extent. Anal spines, when present, may or may not be continuous with the soft portion.

Ventrals, when present, thoracic, sometimes rudimentary. Scales usually small, unless absent. Lateral-line

may be wholly, partially, or not at all armed with shield-like plates. Air-vessel present. Pyloric appendages
usually in large numbers. Vertebrae 10/14 (Naucrates 10,16).

SYNOPSIS OP GENERA.

1. Caranx. Lateral-line wholly or only partially formed of plate-like scales, each of which is armed with

a lateral spinate keel.

2. Micropteryx. Lateral-line smooth : abdomen trenchant.

3. Seriola. Lateral-line smooth : abdomen rounded.
4. SeriolicJdhys. Lateral-line smooth : a finlet behind the dorsal and anal fins.

6. Naucrates. Lateral-line smooth : dorsal fiji reduced to a few spines : no finlets : pre-anal spines in

the young. A keel on either side of the tail.

G. CJiorinemus. First dorsal formed of isolated spines : posterior rays of dorsal and anal fins in the form
of finlets : dermal productions usually lanceolate.

7. Trachjnvtus. First dorsal formed of isolated spines : no finlets behind dorsal and anal fins. Scales

rounded.

8. Psettus. No pre-anal spines : ventrals rudimentary : no finlets : vertical fins scaled.

9. Platax. No pre-anal spines : ventrals well developed : no finlets : vertical fins scaled.

10. Psenes. No pre-anal spines : two separate dorsal fins : no finlets behind dorsal or anal fins.

11. Equula. No pre-anal spines. Mouth very protractile. Teeth small and of equal size. Scales

cycloid.

12. Gazza. No pre-anal spines. Mouth very protractile. Canine-like teeth in the jaws. Lower edge
of preopercle serrated.

13. Ladarius. No pre-anal spines. One or two pairs of canines. Lower edge of preopercle entire.

Genus, 1

—

Caraxx, Lacep.

TracJmrus, Olistus, Blepharis, GallicMhys, Scyris, et Hynnls, Cuv. and Val. :* Merjalaqns, Becapterus, Selar,

Carangichthys, Carangokles, Leioglossus, Uraspis, Selaroides, Gnatlianodon, and Hemicaranx, Bleeker : Canuu/us

(C. and V.) Girard : Trachurops, Carangops, and ParatracHs, GiU.

Branchiostegals seven : pseudobranchiai. Body oblong, sub-cylindrical, and more or less compressed. Eyes
lateral. Dentition feeble. Two dorsal fins: the first cojitiniwus, having about eight wealc spines, which are sometimes

mdimentary, at its base anteriorly is a recumbent spi?ie directed fonvards : the second dorsal longer than the first and
similar to the anal : sometimes the last rays of both these fins wholly or only semi-detached : two pre-anal spines

(which may be rudimentary) they are separated by an interspace from the rays. Scales minute. Lateral-line with

an anterior curved portion, whilst the piosterior is straight, having large plate-lihe scales, which are usually heeled and
sometimes spinate. Air-vessel bifurcated posteriorly. Pyloric appendages in large numbers.

* The following are the principal distinctions of the genera instituted by Cuv. and Val., wliich are included in Genus Caranx
of Lac^pede.

^

1. Trachurtts. Lateral-line entirely covered by plate-like, keeled scales.

2. Caranx. Subdivided into ( 1 ) those witli several finlets : (2) a single finlet : (3) no finlets, form l)nt little elevated and profile

nearly straight: (4) those having the skull elevated and compressed, and the dorsal profile forming the arc of a circle, or the Carangues

:

(5) the last group with the points of the dorsal and anal very prolonged, or Citulas.

3. Olistv^ are Cittdas with several of then' dorsal and anal rays being unbranched and having filamentous terminations.

4. Blepha/i-is. Body as high as long, and a very elevated profile. A rudimentary first dorsal fin. A portion of the anterior

dorsal and anal rays filamentous.

5. Oallichthys. Body less elevated. A rudimentary first dorsal fin. Anterior dorsal and anal rays prolonged into filaments.

Ventrals very long.

6. Scyris. Profile more like the last, with short ventrals.

7. Eyimis. No first dorsal fin. No filamentous prolongation of the rays. Ventrals short.
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The Genus Caranx contains so many species and varieties of forms that it is not surprising it has been

numerously subdivided. If we examine those living in the Indian seas, we find the dentition modihed m various

ways, each of which has been made to constitute a genus.*

The foiTus of the fins have been employed as generic characters, as to whether the soft dorsal and anal

have or have not finlets posteriorly, if several Megalaspis, if only one Becapterus. Or the first dorsal, present

in the young, may disappear with age, as in BlejiJiaris, Scyris, and Oallichthys. Or some of the dorsal and anal

rays may be elongated, as Olistus, &c.

The preopercle may be seiTated or entire, but certainly in one species {C. ohlongus) that bone is serrated

in the young, but not distinctly so in the adult, and consequently Genus Caranr/ichthys cannot be valid.

The scales of the lateral-hue also have given generic characters, thus if the keeled scales exist along its

whole extent, the term Trachuras has been used. In some the body is almost scaleless, C. ciliarus and G. gallus

:

iu others though the body is scaled the chest may be scaled or scaleless. The latter again may be subdivided

into, first, those in which this scaleless portion extends as high up the breast as the base of the pectoral fins, and

appears to continue so through life as in G. gymnostetlioides, G. Malaharieus, G. nigresceus, G. atropus, and G.

armatus; or, secondly, such species wherein the chest is equally scaleless in the immature, but a portion of this

space becomes partially scaled in the adult, as G. carangus and G. ohlongus.

The eyes in some have a well developed adipose eyelid on both sides, or only on one : or adipose lids

may be minute or entirely absent.

I propose subdividing the Genus Caranx: into (1) those species which have the palate toothed, and

(2) such as have it toothless.

SYNOPSIS OF SPECIES.

A. Teeth on the palate.

a. Several finlets behind dorsal and anal fins.

1. Caranx Rottleri, D. 6-8
| o_Vt+ '^iii-^) ^- 2

|
gla + vii-viii, L. 1, 55.t A dark opercular spot. Red Sea,

seas of India, Malay Archipelago, and beyond.

h. A single finlet behind dorsal and anal fins.

2. Caranx hurra, D. 8
|

^\^+i, A. 2
| Ts^-^+'h L- 1- 33. A dark opercular spot. Red Sea, seas of

Lidia to the Malay Archipelago.

c. No finlets, outer row ofpremaxillary teeth distinctly enlarged: a single roio in loioer jaw, loith often,

two or four canines.

3. Caranx meldmpygus, D. 8
|
^'^, A. 2

|
yy^y^, L. 1. 34-36. Height of body 2/7 of total length. Eye

with a broad posterior adipose lid. Second dorsal anteriorly 2/3 the height of the body. Lateral-line arches

to below seventh dorsal ray. Chest scaled. A small black opercular spot. Seas of India to the Malay Archi-

pelago.

4. Caranx jarra, D. 8
| ^V. A.. 2

|
^, L. 1. 33-36. Height of body 3t in the total length. Eye with a

broad posterior adipose lid. Second dorsal anteriorly 3/5 the height of the body. Lateral-line forms an undu-

lating curve to below seventh dorsal ray. Scaleless below the ventral fin. No opercular spot. Seas of India

to the Malay Archipelago.

6. Caranx carangus, D. 8
|
y^l^, A. 2

|

^l^^, L. 1. 33-37. Height of body 1/3 of the total length.

Eye with a narrow posterior adipose lid. Second dorsal anteriorly about 1/2 as high as the body. Lateral-line

curves to below sixth dorsal ray. Scaleless before the ventral fin and sometimes as high laterally as the base of

the pectoral. No opercular spot. Seas of India to the Malay Archipelago and beyond.

* The following Genera have been proposed by Bleeker in his Ich. of Amboina, p. 408, and Fish. Madag.

A. Finlets present.

Megalaspis. Teeth in lower jaw in many rows. Teeth on vomer, palate, and tongue. Dorsal and anal fins with several

finlets posteriorly.

Decajjierus. Teeth in upper and lower jaws in a single row. Teeth on vomer, palate, and tongue. Dorsal and anal tins with

a single finlet posteriorly.

B. Finlets absent.

Selar. A single row of teeth in both jaws. Teeth on vomer, palate, and tongue.

Caranx. Several rows of teeth in preniaxillaries, the outer of which is enlarged. A single row in the lower jaw, with two or

four canines anteriorly. Teeth on vomer, palate, and tongue.

Carangichthys. Preopercle serrated. Several rows of teeth in both jaws, the outer being the larger, several of those

anteriorly in the lower jaw canine-like. Teeth on vomer, palate, and tongue.

Carangoides. Several rows of equal sized teeth in both jaws. Teeth on vomer, palate, and tongue.

Leioglossus. A single row of equal sized teeth in either jaw. Teeth on vomer and palatines, none on tongue.

Uraspis. Two rows of teeth in either jaw. Vomer, palatines, and tongue edentulous.

Selaroides. A single row of teeth on lower jaw and tongue. Preniaxillaries, vomer, and palate edentulous.

Gnathanodon. Tongue scabrous. Jaws, vomer, and palate edentulous.

Eemicaranx. A single row of equal sized teeth in both jaws. Teeth on tongue. Vomer and palate edentulous,

f L. 1. or lateral-line in this genus only refers to the number of keeled scales along its course.

2 E 2
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6. Caranx liippos, D. 7-8
| ^!^, A. 2

|

^^l-^, L. 1. 30-36. Height of body 1/3 to 3/10 of total length.

Eye with a broad posterior adipose lid. Cleft of mouth commences anteriorly opposite the middle or lower
third of eye. Second dorsal anteriorly 2\ in the height of the body. Lateral-line curves to below the sixth

dorsal ray. Chest scaled. A small dark spot on opercle at commencement of the lateral-line, upper angle of

soft dorsal and tip of upper caudal lobe black. Red Sea, seas of India to the Malay Archipelago and beyond.
7. Caranx sansun, D. 8

| -j-ei-j-o, A. 2
| re-TT' L. 1. 30-32. Height of body 1/3 of total length. Eye with

a narrow posterior adipose hd. Cleft of mouth commences anteriorly below the level of the eye. Second dorsal

anteriorly 2^ in the height of the body. Lateral-liue curves to below sixth dorsal ray. Chest scaled. No
opercular spot. Red Sea, seas of India.

d. Nofiyilets, teeth injaios in one or more rows, and of nearly equal size.

8. Caranx gymnostethoides, D. 8
|
^l^^, A. 2

|
^jl^, L. 1. 22-2-5. Height of body 1/4 of total length.

Eye with a narrow posterior adipose lid. Villiform teeth in the jaws. Second dorsal anteriorly 2/.5 of the
height of the body. Lateral-line curves to below IGth dorsal ray. Chest and breast as high as the pectoral

Bcaleless. A dull opercular spot. Seas of India to the Malay Archipelago.

9. Caranx ferdau, D. 7-8
| -jr'-ifs, A. 2

|

J^. L. 1. 2.5. Height of body Sf to 4^ in the total length. Eye
with a narrow posterior adipose lid. ViUiform teeth in the jaws. Second dorsal anteriorly 2/5 of the height of

the body. Lateral-line curves to below the 13th dorsal ray. Chest in. front of the ventral fin scaleless. No
opercular spot. Red Sea and seas of India.

10. Caranx crumenopldhalmus, D. 8
|
-^--^-g, A. 2

| 2-r--22'! I^- 1- 27-32. Height of body 4J to 4f in the
total length. Eye with very broad anterior and posterior adipose lids. Teeth in a single row in both jaws.
The arched portion of the lateral-line passes into the straight part below the tenth dorsal ray. Chest scaled.

Usually no opercular spot. Red Sea, seas of India to the Malay Archipelago and beyond.
11. Caranx hoops, D. 8

|
-^l^, A. 2

| -jo'^, L. 1. 46. Height of body 1/4 of the total length. Eye
with a broad posterior adipose lid. Teeth in a narrow band, or single row in both jaws. Lateral-line becomes
straight below the sixth dorsal spine. Chest scaled. A small opercular spot. Andamans to the ilalay

Archipelago.

12. Caranx Bjeddaba, D. 8
| ^r'^- A. 2

| ^\^, L. 1. 4G-.53. Height of body 3| in the total length.

Eye with a broad posterior adipose lid. Teeth in a single row in both jaws. Lateral-line becomes straight

below the first dorsal ray. Chest scaled. A well-marked opercular spot. Red Sea, seas of India to the Malay
Archipelago and bevond.

13. Caranx affinis, D. 7-8
\
^, K. 2

\

y^l^, L. 1. 42-47. Height of body Z} to 4^ in the total length.

Eye with a broad anterior and posterior adipose lid. Teeth in a narrow band anteriorly, a single row posteriorly.

Lateral-line becomes straight below the seventh dorsal ray. Chest scaled. A well-marked opercular spot. Red
Sea, seas of India to the Malay Archipelago and beyond.

14. Caranx kalla, D. 8
|

„i„, A. 2
| -j^^^, L. 1. 40-44. Height of body from 1/3 to 2/7 of the total

length. Eye with a broad posterior adipose lid. Teeth in a single row in both jaws. Lateral-line becomes
straight below the fifth dorsal ray. Chest scaled. A large opercular spot. Red Sea, seas of India to China.

1.5. Caranx ire, D. 8
|
^l^*, A. 2

| tit'ito. L. 1. 26-28. Height of body 3§ to 1/4 of the total length.

Eye with a narrow posterior adipose lid. Teeth anteriorly in a. villiform band in both jaws, in a single row
laterally. Lateral-line becomes straight below the eighth dorsal ray. Chest scaled. No opercular spot. A
black blotch at summit of soft dorsal fin. Seas of India to the Malay Archipelago.

16. Caranx compressus, D. 8
| -fa-'-jT, A. 2

| Ytr-To' L. 1. 13. Height of body 3| to 3| in total length.

Eye without adipose lids. Teeth in both jaws in villiform bands. Lateral-line becomes straight below the

twelfth dorsal ray. Chest scaled. A small opercular spot. Red Sea, Andaman islands.

17. Caranx atrojnis, D. 8
| ^Vi -A-- 2

| tVi ^- '• 32-35. Height of body 2/5 of total length. Eye without
adipose lids. Teeth in two rows in either jaw. Second dorsal anteriorly 1/3 height of body. Lateral-line

becomes straight below the fifth dorsal ray. Chest and breast scaleless. An opercular spot. Seas of India

to the Malay Archipelago.

18. Caranx Malabaricus, D. 7-8
|

^>^, A. 2
| yt-tw ^- 1- 28. Height of body 2f in the total length.

Eye without adipose lids. Teeth villiform in either jaw. Second dorsal fin anteriorly 2| in height of body.

Lateral -line becomes straight below the thirteenth dorsal ray. Chest and breast scaleless. Red Sea, seas of

India to the Malay Archipelago.

19. Caranx oblongus, I). 8
|
^, A. 2 ! -5-^'^^, L. 1. 34-40. Height of body S\ in the total length.

Eye without adipose lids. Teeth in villiform bands in upper, a single row in the lower jaw. Second dorsal

anteriorly 3/4 height of body. Lateral-line becomes straight below ninth dorsal ray. Chest scaleless. No
opercular spot.

20. Caranx nigrescens, D. 8 | -jV, A. 2yV, L- 1- 23. Height of body 2/7 of the total length. Eye
without adipose lids. Teeth in villiform rows in both jaws. Second dor.sal anteriorly Ij in height of body.

Lateral-line becomes straight below thirteenth dorsal ray. Breast and chest scaleless. An opercular spot.

Andamans.
21. Caranx armatus, D. 6-8

|
^„\^, A. 2

| tt^tt^ I^- 1- 20. Height of body 2/5 of the total length.

Eye with a narrow posterior adipose lid. Teeth villiform in both jaws. Second dor.sal anteriorly nearlj' as high

as the body. Lateral-line becomes straight below the middle of the second dorsal. Breast and a poi-tion of the

chest scaleless. An ojiercular sjjot. Red Sea, seas of India to the Malay Archipelago.
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22. Carmx galhis, D. 0-6
| ^V. A. 0-2

| V^, L. 1. 8-10. Height of body from If to l/3_ of the_ total

length. Height of preorbital 1^ to If in diameter of orbit. Eye -ndthout adipose lids. Teeth villiform in the

young, obtiLse in adults. Anterior rays of second dorsal and anal filiform and prolonged. Lateral-line becomes

straight below twelfth dorsal ray. Scaleless except along lateral-line. A small opercular spot in adults. Red
Sea, seas of India to the Malay Archipelago.

2.3. Caranx dUaris, D. 6
| tir, A. 2

J

-Jg-, L. 1. 15. Height of body \\ to If in the total length. Height

of preorbital from 3/4 to 1 diameter of orbit. Eye without adipose lids. Teeth villiform in both jaws. Anterior

rays of second dorsal and anal filiform and prolonged. Lateral-line becomes straight below tenth dorsal ray.

Scaleless except along the lateral-line. An opercular spot. From the Red Sea, through those of India.

B. No teeth on the palate.

24. Caranx leptolepis, D. 8
[
^'.„, A. 2

|

Jj-, L. 1. 24-28. Height of body 3§ to 4i in the total length.

Eye with a broad posterior and narrow anterior adipose lid. Teeth in a single row in both jaws. Second dorsal

anteriorly 2^ in height of body. Lateral-line becomes straight below seventh dorsal ray. Chest scaled. Seas

of India to the Malay Archipelago.

25. Caranx nigrijjinnis, D. 7-8
|
^3?^, A. 2

|
^'^, L. 1. 55-60. Height of body 2/7 of the total length.

Eyes with wide anterior and posterior adipose lids. Teeth in a single row in both jaws. Second dorsal

anteriorly 1/3 height of body. Lateral-line becomes straight below fifth dorsal ray. Chest scaled. Seas

of India.

26. Caranx sjjeciosus, D. 7-8
| -j-sW ^- 2

| tt'ts. L. I. 13-15. Height of body 3^ in the total length.

Eyes without adipose lids. Teeth absent. Second dorsal anteriorly 2j in height of body. Lateral-line becomes

straight below eighth dorsal ray. Chest scaled. Red Sea, seas of India to the Malay Archipelago.

A. Teeth on the palate.

a. Several finlets behind dorsal and anal fins.

1. Caranx Rottleri.

Scomber Rottleri, Bloch, x, p. 40, t. 346 ; Bl. Schn. p. 25 ; Shaw, Zool. iv, p. 598.

Scomber woragoo, Russell, Fish. Vizag. ii, p. 33, pi. 143.

^Scomber gtiara, Lacep. ii, p. 604.

Caranx Eotleri, Riipp. Atl. p. 102, and N. W. Fische, pp. 48 and 52 ; Cuv. and Yal. ix, p. 29 ;
Richards.

Ich. China, p. 273.

Caranx Rottleri, Cantor, Catal. p. 124; Jerdon, M. J. L. and Sc. 1851, p. 136; Gimther, Catal. ii,

p. 424; Day, Fishes of Malabar, p. 80; Kner, Novara Fische, p. 150; Klunz. Verb. z. b. Ges. Wien,

1871, p. 453.

Megalaspis Rottleri, Bleeker, Makr. p. 49.

Sora parah, Tel. : Komara parah, Tam.

B. vii, D. 6-8
I

^.JT-+ viii-x, P. 21, V. 1/5, A. 2
|
^>^ -f vii-viii, C. 18, L. 1. 55.*

Length of head 4f to 5j, of caudal 5i, height of body 4^ to 4f in the total length. Eye—with

a broad anterior and posterior adipose lid, both covering a portion of the pupil : diameter of eyes from 3j

to 44 in the length of the head, 1 to l\ diameters from end of snout, and 1 apart. There is a very gradual

ascent from the snout to the first dorsal fin, and the dorsal and abdominal profiles are about equally convex.

The greatest width of the head equals 4/7 of its length, and its height its length behind the front nostril.

Cleft of mouth very slightly oblique, commencing opposite the lower edge of the eye, lower jaw slightly the

longer and the maxilla reaches to below the middle of the eye. The greatest depth of the preorbital equals

about 1/2 the diameter of the orbit. Teeth—villiform in the upper jaw, with an outer row of rather widely

separated and slightly conical ones : in the lower jaw two or three rows above the sjmphysis and a single lateral

one. In a triangular patch on the vomer, in a long elliptical band on the palatines, and a wide one along the

tongue. Fins—spines of first dorsal of moderate strength, the third to the fifth highest and equal to 2/5 of the

height of the body : second dorsal highest anteriorly where it equals from If to about 1/2 the height of the

body. Posteriorly it has from eight to ten detached rays. Pectoral falciform and longer than the head,

reaching to about the 20th plate on the lateral-line. Ventral reaches rather above 1/2 way to the pre-anal

spines. Anal similar in form to the second dorsal but rather lower and having from 7 to 8 free rays posterior to it.

Caudal deeply forked. Scales—consist of about 78 rows, 55 of which are large plates. They are on the cheeks,

upper edge of opercle, and top of head, there is only a naiTOw band in the central line in front of the ventral fin,

otherwise the chest in front of it is scaleless : they also form a low sheath over the bases of the soft dorsal and

anal fins. Lateral-line—at first makes a strong curve, the height of which equals half its length, it becomes

straight below the middle of the first dorsal fin where wide plates commence, the highest equalling from 1/2 to

2/5 of the height of the body, they are most strongly keeled over the free portion of the tail which is strongly

depressed. Colours—back glossy-green, abdomen silvery tinged -n-ith yellow : a large black spot on the upper

and posterior portion of the opercle. Fins yellow, dorsal and anal tipped with black : upper half of pectoral

darker than the lower.

In a young specimen 1Jj inches in length the angle and lower edge of the preopercle are crennlated, and

crenulations are still visible in one 4 inches long.

* L. I. or lateral-line in this genus only refers to the number of keeled scales along its course.
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Habitat.—From the Red Sea and East coast of Africa, tlirougli tlie seas of ludia to the Malay Archipelago

and beyond. It is said by fishermen to attain 5 feet in length.

h. A single finlet behind dorsal and anal fins.

2. Caranx kurra, Plate XLVIII, fig. 5.

Scomber, Russell, Fish. Vizag. ii, p. 30, and Kurra ^vodagawaJi, pi. 139.

Caranx BusseUii, Riipp. Atl. Fische, p. 99.

Caranx hurra, Cuv. and Yal. ix, p. 44 ; Jerdon, M. J. L. and Sc. 1851, p. 137 ;
Giinther, Catal. ii, p. 427 ;

Day, Fishes of Malabar, p. 81 ; Klunz. Yerh. z. b. Ges. Wien, 1871, p. 453.

Caranx pseiidojjterygius, Bleeker, !Makr. p. 50.

.'' Caranx Jciliche, Cuv. and Val. ix, p. 43.

Becajpt&rus hurra, Bleeker, Makr. p. 50, and Nat. Tyds. N^ed. Ind. 1851, p. 358.

B. vii, D. 8
I W-To+i, P. 22, V. 1/5, A. 2

|
^^.^+ i, C. 17, L. 1. 33.

Length of head 3f to 1/4, of pectoral 1/5, of caudal 1/6, height of body 1/5 to 2/11 of the total length.

Eye—with a broad anterior and posterior adipose lid, each of which reaches nearly or quite to the pupil

:

diameter ef the eyes 1/4 of length of head, 1 diameter from end of snout and also apart. Greatest width of the

head equals 1/2, and its height 4/5 of its length. Lower jaw the longer, the cleft of the mouth commences
opposite the middle of the orbit, the maxilla reaches to below the front edge of the eye. The greatest height

of the preorbital equals 1/2 the diameter of the orbit, it has three or four well marked raised ridges radiating

from its centre. Teeth—villifoi'm in both jaws, becoming a single row laterally, in a triangular spot on the

vomer, having a narrow row posteriorly in the median line, a row on either palatine, and in three rows along

the middle of the tongue. Fins—spines of first dorsal weak, the third longest and equal to 3/5 of the height of

the body : anterior portion of the second dorsal the highest where it equals 2/5 of that of the body, posteriorly

it has a detached ray : anal similar to second dorsal. Ventral reaches nearly half way to the base of the anal.

Caudal forked. Scales—on the upper sui-face of the head, cheeks, and opercles, also all over the body including

the chest. A low sheath along the second dorsal and anal fins. Lateral-line—consisting of 88 scales, it

continues nearly straight until opposite the end of the first dorsal where it gradually descends, and below the

15th ray it goes direct to the centre of the tail. The keeled scales at first are moderately so, the broadest equals

from 1/5 to 2/11 of the height of the body. Free portion of the tail as high at its base as it is long. Colours—
bluish superiorly, becoming silvery below. A deep black spot on the upper margin of the opercle : upper

surface of head minutely dotted with black. Fins yellow, darkest at theii- edges.

Caranx hiliche, Cuv. and Val. fi-om Pondicherry, is probably this species : its fin rays are D. 8
| -jV+ i,

A. 2
I

-Jj + i, L. 1. 30. The teeth are not referred to. Klunzinger observes that the type of G. Eussellii is not

in the Senkenberg Museum. Amongst Sir Walter Elliot's figures of Madras fishes is this species, termed

Moonda hun kilchi, Tam.
Habitat.—From the Red Sea, throughout those of India to the Malay Archipelago. It is a small species,

attaining 6 or 7 inches in length : it arrives in Madras about October.

c. No finiets. Outer roiv of teeth in premaxillaries distinctly enlarged : a single roiv in the lower jaio, often

with 2 or i canines.

3. Caranx melampygus, Plate L, fig. 3.

Scomber, Russell, Fish. Vizag. ii, p. 34, and Kuroogoo parah, pi. 145.

Caranx melampygus, Cuv. and Val. is, p. 116 ; Bleeker, Gilolo, p. 58 ; Jerdon, M. J. L. and Sc. 1851,

p. 137 ; Giinther, Catai. ii, p. 446.

Carangus melampygus, Bleeker, Madagas. 1871, p. 99.

B. vii," D. 8
I ^1^, P. 22, V. 1/5, A. 2

|
^1^^, C. 19, L. 1. 34-36.

Length of head from 4i to 41, of caudal 1/4 to 4i height of body 2/7 of the total length. Eye—
with a broad posterior adipose lid, extending 2/3 of the distance across the iris, diameter of eyes 3f to 4| in

length of head, l^ dLameters fi-om end of snout, and 1 apart. Dorsal profile rather more convex than that of

the abdomen. The greatest width of the liead equals about 1/2, and its height its entire length. Lower jaw

slightly the longer. Cleft of mouth commences opposite the lower third of the eye, the maxilla reaches to below

the middle of the orbit. The greatest width of the preorbital nearly equals one diameter of the eye. Teeth—

in a vdHform band in the premaxillaries having an outer row of conically enlarged ones, a single row in the

lower jaw, also present on vomer, palatines, and tongue. Fins—dorsal spines of moderate strength, the third the

highest and equal to 1/3 that of the body : soft dorsal ha\-ing its anterior rays elongated, and equal to 2/'3 of

the height of the body : anal similar to "it but rather lower. Pectoral falciform and equal to 2/7 of the total

length. Caudal deeply forked. Scales—on upper margin of head, cheeks, chest, and body : a low sheath along

the bases of the soft dorsal and anal fins. Luteral-line—consists of 90 to 95 rows of scales, at first it slightly

ascends, then curves to below the 6th or 8th dorsal ray, the height of the arch is not quite 1/4 of its length :

it has keeled scales along most of its straight portion, the highest of which equals 1/8 or 1/9 of that of the

body. Free portion of the tail half higher at its base than it is long. Co/o!(M—greenish gold along the back,

becoming silvery along the abdomen : a small black spot on the opercle : dorsal and anal fins dark anteriorly.
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In one specimen about 13 inches in length, from the Andamans, there are small scattered black spots over

the body. „,, , , t i

mihUat.—Seas of India to the Malay Archipelago and beyond. The largest specimen 1 have seen is

2 feet in length. The one figured (8 inches long) is from the Andamans.

4. Caranx jarra.

Scomber, Russell, Fish. Vizag. ii, p. 35, and Jarm-damlree jicrraK pi. 147.

Caranx jarra, Cuv. and Val. ix, p. 109 ; Bleeker, Makr. p. 68 ; Jerdon, M. J. L. and Sc. 18ol, p. 16/ ;

Gunther, Catal. ii, p. 446.

B. vii, D. 8
I

Jj, P. 21, V. 1/5, A. 2
I tV, C. 18, L. 1. 33-36.

Length of head 4J, of caudal 41, height of body Sf in the total length. Eye—y^ith a broad posterior

adipose lid extending 2/3 of the distance across the iris, diameter of eye 4| in length of head, 1| diameters

from end of snout, and rather above 1 apart. Dorsal profile a little more convex than that of the abdomen,

the ascent from the snout to occiput rather abrupt. Greatest width of the head equals half, and its height

almost equals its entire length. Cleft of the mouth commences opposite the lower edge of the eye, the jaws are

of about the same length anteriorly, the maxilla reaches to below the middle of the orbit. The greatest height

of the preorbital equals 1 diameter of the eye. Teei/i—villiform in the premaxUlaries, with an external conicaUy

enlarged row : villiform in the lower jaw, on the vomer, palatines, and tongue. Fins—dovsa.\ spines mcrease to

the third which equals 2^ in the height of the body : the first few rays of the second dorsal elevated,

the hio-hest being equal to If in that of the body. Pectoral falciform, its length equal to 3/10 of that of the

total.
°
Ventral reaches 1/2 way to the anal. Anal similar to soft dorsal, its first few rays 1/2 as high as the

body. Caudal forked. Scales—coyer the cheeks, upper portion of the opercles and behind the eyes, but none

exist along the median longitudinal crest on the head, which is well developed. Present over the body, but

absent from the chest in fi-ont of the base of the ventral fins. They form a distinct sheath to the bases of the soft

dorsal and anal fins. Lateral-Une—consisting of 90 scales, in its first half it forms a low, undulatmg arch,

which terminates below the seventh dorsal ray, the height of the arch equals 2/9 of the length of its base.

The keeled scales beoin at the commencement of the straight portion of the lateral-lme, becoming largest below

the end of the second dorsal, where they equal 1/9 of the height of the body. Free portion of the taU 2/3 as

high at its base as it is long. Colours—greemsh above, becoming of a duU white on the sides and below. JNo

opercular spot.
. . «t j- in- i.

This species is termed KorandllU parali. Tarn., in Sir W. EUiot's collection of drawmgs of Indian iislies.

Habitat.—Seas of India to the Malay Archipelago, attaining at least a foot in length.

5. Caranx carangus, Plate L, fig. 4.

Scomher carangus, Bl. t. 340 ; Bl. Schn. p. 28.

(Scomier e/i-a/a jxmi/i, Russell, Fish. Vizag. ii, p. 35, pi. 146.

Caranx carangus, Cuv. and Val. ix, p. 91; Giinther, Catal. ii, p. 448; Kner, Novara Fische, p. lo/

;

Steind. Ak. d. Wiss. 1869, p. 36.

Caranx chri/sos, Cuv. and Val. ix, p. 117.

Cararix ekala, Cuv. and Val. ix, p. 117 ; Bleeker, Makr. p. 59 ; Day, Fish. Malabar, p. 8b.

Caranx xantJwpygus, Cuv. and Val. ix, p. 109.

Trachurus cordyla, Gronov. ed. Gray, p. 124.

B. vii, D. 8
1
^i^, P. 21, V. 1/5, A. 2

| „1„, C. 19, L. 1. 33-37.

Length of head 4i, of caudal 4f , height of body one-third in the total length. %e—with a narrow posterior

adipose lid, diameter 2/7 of length of head, 1 diameter from end of snout, and also apart. Dorsal profile rather

more convex than that of the abdomen. Greatest width of head nearly equals 1/2 its length, and its height

rather more than its length. Lower jaw slightly the longer, the cleft of the mouth commences opposite the

lower 1/3 of the front edge of the eye, the masUla extends to beneath the middle of the eye. Central longi-

tudinal crest on the head well-developed. Greatest height of the preorbital equals 2/3 of the diameter of the

eye. The lower edges of the sub- and inter- opercles more or less crenulated. Teef/i—viUiform m the pre-

maxillaries, with an outer enlarged and conical row : a single row in the lower jaw, some of which are larger

than the others : in a triangular spot on the vomer, a band on the palatines, and also along the middle of the

tongue. Fins—dorsal spines of moderate strength, the third the longest, and equal to 1/3 of the height ot the

body, or 3/4 that of the anterior dorsal rays. Pectoral slightly longer than the head. Ventral does not reach

1/2 way to the anal. Caudal rather deeply forked. Scales—a, few round the eye on the hmd portion ot the

opercle, on the body, in a patch in front of the ventral fins, but usually none anterior to the base of the pectoral

or below its anterior half, the skin however is puckered and wrinkled into little pits, and occasionally the scales

extend half-way to between the ventral and anal fins. Lateral.line—cont&inmg 90 to 95 scales, the

arched portion terminates rather abruptly below the third or fifth dorsal ray, the height of the_ arch equals

3/10 of the length of its base, whilst that of its base equals 3/5 that of the straight portion, l^eeled

scales commence at the beginning of the straight portion, becoming well developed below the last third oi the

second dorsal, where they equal 1/8 to 1/9 of the height of the body. Free portion of the tad rather longer

than high at its base. Colours—sHvery along the back, golden on the sides and below, lour or five
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broad vertical bands on the body in immature specimens. Fins golden, except the first dorsal, which is gray,

tlie tip, and sometimes the entire upper edge of the second dorsal and end of the upper lobe of the caudal black.

Usually no opercular spot in Indian specimens, and when present mostly small.

JJahitat.—Seas of India, Malay Archipelago to the Atlantic coasts of tropical America : the specimen

fitmred (of- inches long) is from Madras where they attain a large size.

6. Caranx hippos.

Scomler hippos, Linn. Svst. Nat. i, p. 494 ; Bl. Schn. p. 28 ; Porster, Desc. Anim. ed. Licht. p. 199.

Scomher Kleimi, Bl. t. 347, f. 2 ; Bl. Schn. p. 30.

Scomber wotim parah, Russell, ii, p. 36, pi. 148.

Caranx sem, Cuv. and Val. is, p. 105 ; Jerdon, M. J. L. and Sc. 18")1, p. 137.

Caranx Forsteri, Cuv. and Val. is, p. 107 ; Cantor, Catal. p. 127; Bleeker, Makr. p. 57, and Nat. Tyds.

Ned. Ind. 1852, iii, p. 164 ; Kner, Novara Fische, p. 158.

Caranx sexfasciatus, Quoy and Gaim. Voy. Freyc. p. 358, pi. 65, f. 4 ; Cuv. and Val. ix, p. 110 (yoiimj).

Caranx Peronii, Cuv. and Val. ix, p. 112.

Caranx Lessonii and Belengeri, Cuv. and Val. ix, pp. 113, 116.

Caranx, hippos, Gunther, Catal. ii, p. 449 ; Day, Fishes of Malabar, p. 86 ; Klunz. Verb. z. b. Ges. Wien,

1871, p. 465.

Garangus hippos, Bleeker, Waigou, 1868, p. 3.

B. vii, D. 7-8
I r^T^, P. 22, V. 1/5, A. 2

| „5rr, C. 21, L. 1. 30-36.

Length of head 1/4, of caudal 2/9, height of body 1/3 to Z\* in the total length. %e—with a posterior

adipose lid reaching half way or two-thirds of the distance to the pupil, diameter 3/11 of length of head,

1 diameter from end of snout, and also apart. Dorsal and abdominal profiles about equally convex and forming

a gradual slope. Greatest width of head equals 1/2 its length, and its height equals nearly its length. Lower

jaw slightly the longer, the cleft of the mouth commences opposite the middle or lower third of the front edge

"of the eye, the maxilla reaches to below the last third of the orbit. Greatest height of preorbital equals 1/2 the

diameter of the eye. Teeth—villiform, with an outer enlarged row in the premaxillaries : in a single row

in the lower jaw, amongst which occasionally are a few- larger ones, a pair of well-marked canines above the

sjTnphysis : in a triangular patch on the vomer, in a band on the palatines, also along the tongue. Fins—
the third dorsal spine the longest and equal from 1/3 to 3j in the height of the body : the anterior dorsal

rays equal to 2j in the height of the body. Pectoral 1/5 longer than the head. Anal similar to, but lower than,

the second dorsal. Caudal deeply forked. Scales—oa cheeks, body, and chest. Lateral-line—consisting of

80 scales, forms an arch, 1/3 as high as long, ending below the sixth dorsal ray, the length of the arch

equalling 2/3 of that of the straight portion : keeled plates extend the whole distance along the horizontal

portion of the lateral-line, the largest being below the last portion of the second dorsal fin, and equal 1/10 of the

height of the bodj'. Colours—body golden, having a tinge of gray along the back. A small black spot on the

opercle just before the commencement of the lateral-line. Fins yellow, summit of second dorsal and point of

the upper caudal lobe deep black, sometimes the whole of the posterior border of the caudal fin is black edged.

Eyes, bright orange. Usually a dark spot behind the base of the pectoral fin. The younrj ai-e golden, with four

or five broad vertical bands on the body.

Caranx Eeheri, Benn. Fish. Ceylon (p. 26, pi. xxvi.) is probably this species : if so the mouth is shown

too low down.
. Habitat.—Seas of India to the Malay Archipelago, China, and beyond. It attains a large size, as 3 feet

or more in length. When captured it grunts like a young pig, and this is repeated whenever it is

moved, so long as vitality remains.

7. Caranx sansun, Plate L, fig. 5.

Scomber sansun, Forsk. p. 56.

Scomher (jundi-parah, Russell, ii, p. 33, and pi. 144.

Caranx sansun, Riipp. Atl. Fische, p. 101, and N- W. Fische, p. 48, t. xiii, f. 3 ; Gunther, Catal. ii,

p. 447 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 446.

Carangus sansun, Bleeker, Fauna de Madag. 1874, p. 99.

B. vii, D. 8
I ro'^^, P. 20, V. 1/5, A. 2

|
^l^y- C. 19, L. 1. 30-32.

Length of head 1/4, of caudal 1/4 to 2/9, height of body 1/3 of the total length. Eije—with a narrow

posterior adipose lid, diameter 3f Ln the length of head, 1 to l^- diameters from end of snout, and 1 apart.

Dorsal profile more convex than that of the abdomen, the profile of the anterior surface of the head somewhat

obtuse. The greatest width of the head equals 4/9 of its length, and its height its entire length. Lower jaw

a little the longer, the cleft of the mouth commences below the level of the orbit, the maxilla reaches to below

the last third of the eye. Greatest depth of preorbital equals 3/4 in the young to 1| in the adult diameters of

the eye. Teeth—villiform, with an outer row of enlarged but irregularly sized ones in the premaxillaries, in a

single row of irregularly sized ones in the lower jaw, some being much larger than the others, and a pair of minute

canines at the symphysis : in a triangular spot on the vomer, in a band on the palatines and in a narrow patch

* In a specimen 1 j^j inches long, the height of the body ec^nals 2/5 of the total length.
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along the middle of the tongue. Fins—third dorsal spine the highest, equalling 1/3 of that of the body and
2/3 as high as the commencement of the second dorsal. Pectoral 1/4 longer than the head. Ventral reaches
nearly 1/2 way to the anal. Caudal deeply forked. Scales—on body, chest, and cheeks. Lateral-line—consist-

ing of ninety-five scales, its arched portion ending below the sixth dorsal ray, the height of the arch being
equal to l/-i of its length, and its length equal to li or 1| in the straight portion. Keeled scales commence
about the third scale of the horizontal portion, becoming well developed beneath the last part of the soft dorsal,

where their height equals 1/8 to 1/9 of that of the bodj^. Free portion of the tail longer than high at its base.

Colours—silvery along the back, becoming golden below, all the fins yellow, fii-st dorsal grayish. No
opercular spot.

Habitat.—Eed Sea, seas of India. The specimen figured (6|- inches long) is from Madras. Russell's

specimen was 1 foot long, and he says that it is a dry, insipid fish.

d. No finlets. Teeth in jaws in one or more rows of nearly equal size.

8. Caranx gymnostetlioides, Plate XLVIII, fig. 6.

? Caranx gymnostethus, Cuv. and Val. ix, p. 73.

Carangoides gymnostetlioides, Bleeker, Makr. p. 365.

Caranx gymnostethoides, Giinther, Catal. ii, p. 431 ; Kner, Novara Fische, p. 153.

B. vii, D. 8
I
T^l^, P. 21, V. 1/5, A. 2

|
^^^, C. 17, L. 1. 22-25.

Length of head 1/4, of caudal 2/9, height of body 1/4 of the total length. Eye—with a narrow posterior

adipose lid, diameter 5j- in length of head, 2 diameters from end of snout, and If apart. Abdominal profile

rather more convex than the dorsal, a slight rise from the snout to the base of the first dorsal fin. Greatest
width of head equals half its length, and its height equals its length posterior to the nostrils. Lower jaw some-
what the longer. Cleft of the month commences opposite the middle of the eyes, the maxilla reaches to nearly
below the front edge of the orbit. The preorbital in its deepest part equals 1 diameter of the orbit. Teeth—villi-

form in both jaws, on the vomer, palatines, and along the middle of the tongue. i<'/)?-s—dorsal spines not strong,

the third and fourth the longest and equal to 2/7 of the height of the body : the first portion of the soft dorsal

the highest, and equal to 2/5 of that of the body. Pectoral rather longer than the head. Anal similar to soft

dorsal. Caudal forked. Scales—extended over the cheeks and body, but none on the chest from below the
pectoral fin. Lateral-line—at first makes a long, low curve to below the 16th dorsal ray, the length of the
arch equals that of the straight portion, the height of the more developed plates equals 1/14 of that of the body.
Free portion of the tail 2/3 as high at its base as it is long. Colours—greenish along the back, becoming dull

silvery-white below : an indistinct opercular spot present. Soft dorsal and anal stained with black in their

highest portions.

JJaiiYni.—Seas of India to the Malay Archipelago. The largest specimen in the Madras Museum is

28 inches in length. The one figured is 17 inches long and from Madras.

9. Caranx ferdau.

Scomberferdau, Forsk. p. 55.

Caranx bajad, Riipp. Atl. Fische, p. 98, t. 25, f. 5 ; Giinther, Catal. ii, p. 438.

Caranx fidvoguttatus, Cuv. and Val. is, p. 73.

Carangoides fulvoguUatus, Bleeker, Makr. p. 89.

Caranx ferdau, Klunz. Verh. z. b. Ges. Wien, 1871, p. 462 (not Riippell or Giinther).

B. vii, D. 7-8
I
^i^, P. 21, V. 1/5, A. 2

]

J^, C. 17, L. 1. 25.

Length of head 4|-, of caudal 1/5, height of body 3| to 4^ in the total length. Eye—with a narrow
posterior adipose lid, diameter from 4| to 4| of length of head, ly to 2 diameters from end of snout. Dorsal
and abdominal profiles about equally convex, a slight ascent from the snout to the base of the dorsal fin.

Height of head equals its length. Cleft of mouth commences opposite the middle of the front edge of the eyes,

jaws of about equal length : the maxiUa reaches to below the middle of the orbit. Greatest height of preorbital

equals 3/4 of a diameter of the orbit. Teeth—villiform in both jaws, on vomer, and palate, tongue scabrous.

Fins—spines of first dorsal increase in length to the third which equals 2/7 in the height of the body : the anterior

portion of the second dorsal equals 2/5 the height of the body. Pectoral falciform and equal to 3| in the total

length. Anterior portion of the anal commences below the seventh dorsal ray, and is as high as the first portion
of that fin. Caudal deeply forked. Scales—in 140 rows, present on cheeks, upper portion of opercle, behind the
eyes, also on the body, but not on the chest in front of the base of the ventral fin. A scaly sheath along bases of
soft dorsal and anal fins. Lateral-line—in its first half makes a long low curve to below the 13th dorsal ray, the
height of the arch being equal to 1/5 or 1/6 of its length. The keeled scales developed below the end of the

second dorsal fin. Colours—greenish along the back, the young having five transverse oval spots or bars on the

side of the body. No opercular spot.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago.

10. Caranx crumenophthalmus, Plate XLIX, fig. 1.

Scomber crumenophthalmus, Bloch, t. 343.

Scomber balantiophthalmus, Bl. Schn. p. 29.

2 P
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Caranx crumenophthalmus:, Lacep. iv, p. 107 ; Cuv. and Val. ix, p. 62 ; Giintlier, Catal. ii, p. 429.

Caranx macrcyphthalmus, Rijpp. Atl. Fisclie, p. 97, t. 25, f. 4; Klunz. Verli. z. b. Ges. Wien, 1871, p. 458.

Caranx Mauritiamis, Quoy and Gaim. Voy. Freyc. Zool. p. 359 ; Cuv. and Val._ ix. p. GO.

Caranx torvus, Jenyns, Voy. Beagle, Fishes, p. 09, pi. 15 ; Giinther, Catal. ii, p. 431 ; Kner, Novara

Fisclie, p. 152.

Selar torvus, Bleeker, Makr. p. 51.

B. vii, D. 8
I
^1-^, P. 21, V. 1/5, A. 2

|
,^1^, C. 21, L. 1. 27-32.

LeEgtli of head 3f to 1/4, of caudal 1/5 to 5i, height of body 4| to 4f of the total length. JJ^/e—with a

broad posterior and also anterior adipose lid, diameter 1/3 to 3j in the length of head, 1 diameter from end of

snout, and 3/4 of a diameter a]jart. Dorsal and alxlominal profiles about equally convex. The greatest width

of the head equals nearly half its length : its height is rather greater than its_ length excluding the snout.

Lower jaw the longer : the cleft of the mouth commences opposite the upper third of the orbit : the maxilla

reaches to below the first third of the eye. Height of the preorbital scarcely equals the diameter of the eye.

Teeth—a single row in both jaws, in a ^.-shaped band on the vomer, a narrow one on the palatines, also along

the centre of the tongue. Fins—dorsal spines weak, the third and fourth the longest, equal to 1/2 or 3/5 the

height of the body and rather more than the rays at the commencement of the soft dorsal fin, of which the last is

thickened and slightly prolonged. Pectoral 4| "in the length of the body, not being so long as the head. Ventral

reaches half way to the anal fin. Caudal rather deeply forked. Scales—on body, chest, and cheeks. Lateral-

line—88 scales, forming a very long, low arched portion running into the straight part below the tenth dorsal

ray, but the keeled scales do not commence until under the middle of that fin, becoming strongest under its

termination, where they equal 1/8 to 1/10 the height of the body, in the arched portion of the lateral-Hne they

are rounded and plate-like. Fi-ee portion of the tail nearly as high at its base as it is long. Colours—silverj-,

becoming golden below : usually no opercular spot, but present in some specimens from Madras, Fins golden,

with fine dots. Caudal tipped with black.

Ealifat.—Red Sea, seas of India to the Malay Archipelago, and also found in West Africa and Atlantic

coasts of Tropical America, attaining at least 12 inches in length. The specimen figured is 8 inches long and

from the Andamans.
11. Caranx boops, Plate XLIX, fig. 2.

Cuv. and Val. ix, p. 4(3 ; Giinther, Catal. ii, p. 431 ; Bleeker, Obi, 18G8, p. 5.

Selar boops, Bleeker, Makr. p. 51.

B. vii, D. 8
I

-^l-^, P. 19, V. 1/5, A. 2
|
^i^, C. 17, L. 1. 46.

Length of head 3f to 1/4, of caudal 2/9, height of body 1/4 of the total length. -B/ze—with a broad

posterior adipose lid and a narrower anterior one, diameter 2| to 1/3 of length of head, 3/4 to 1 diameter from end

of snout, and rather less apart. Snout pointed : lower jaw rather the longer : commencement of cleft of mouth

on a level with the middle of eye : the posterior extremity of the maxilla reaches to below the centre of the

orbit : interorbital space nearly flat : preorbital narrow, its height in its deepest pai-t being equal to 2/5 or 1/2 of

that of the orbit. Dorsal and abdominal profiles equally convex : the width of the head equalling half its length.

Lower edge of pre- sub- and interopercles roughened. Teeth—in a narrow band or single row on both jaws : in

a jY-shaped patch on the vomer, in a band on the palate, and also on the tongue. Fins—dorsal spines weak, the

third and fourth the longest, equal to rather more than half the height of the body at the commencement of the

second dorsal fin : anterior portion of second dorsal rather the highest, but a little lower than the longest dorsal

spines. Pectoral not quite so long as the head : ventral reaches nearly 2/3 of the way to the anal, which latter fin

is similar to but rather lower than the soft dorsal. Caudal deeply forked. Scales—over body, chest, cheeks, and

upper jaw : a very low sheath on bases of soft dorsal and anal i:ns. Lateral-line—with 69 rows of scales, forming

a rather strong curve anteriorly and becoming straight below the sixth dorsal spine, where the plates

immediately begin to be developed, they are large and 1/4 of the height of the body in their broadest part.

Free portion of"the tail not quite so high at its base as it is long. Colours—silvery, darkest along the back, and

shot with gold along the abdomen : a small but well developed opercular spot : dorsal and caudal fins with dark

spots.

Eahitat.—Andamans, (where the specimen figui-ed, 7| inches in length, was captured) to the Malay

Archipelago.

12. Caranx Djeddaba, Plate XLIX, fig. 3.

Scomber Djedduba, Forsk. p. 56.

Caranx Djeddaha, Eiipp. Atl. p. 97, pi. xxv, fig. 3 ; Cuv. and Val. ix, p. 51 ; Giinther, Catal. ii, p. 432

;

Klunz. Verb. z. b. Ges. Wien, 1871, p. 458.

Caranx vari, Cuv. and Val. ix, p. 48; Cantor, Catal. p. 125.

Selar Kiildii, Bleeker, Makr. p. 361.

Selar vari, Bleeker, Beng. en Hind. p. 44.

Caranx xamthxvrus, Kner, Novara Fische, p. 154 (not C. and V.).

B. vii, D. 8
I W-TT, P- 21, V. 1/5, A. 2

|
„1^, C. 17, L. 1. 46-53,

Length of head 4f to 1/5, of caudal 4|, height of body 3j in the total length. £')/t'—having a broad

posterior adipose covering, extending on to the pupil in the adult; diameter of eyes 1/4 to 2,9 of length of

head, 1 to 1 j diameters from end of snout, and 1^ apart. Dorsal and abdominal profiles about equally convex.
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Greatest width of liead equals 3/5 of its longth, whilst its height is nearly equal to its length. Lower jaw a

little the longer : cleft of the mouth commences opposite the centre of the orbit : the maxilla reaches to below

the first tliird of the eye. Depth of preorbital equal to 2/3 of the diameter of the eye. Central crest along the

head well developed. Teeth—a fine row of pointed ones in either jaw, a triangular patch on the vomer, a

narrow band along the palatines, also a bony plate on the centre of the tongue, which is finely toothed. Fins—
dorsal spines of moderate strength, the third a little the longest and equal to 4/11 or 1/3 of the height of the body,

and nearly as high as the anterior rays of the second dorsal. Pectoral falciform, equal to 1/4 or 2/7 of the entire

length of the fish, and reaching to below the tenth or twelfth dorsal ray : ventral reaches half way to the anal.

Anal commences under the third or fourth dorsal ray. Caudal deeply forked. Scales—over bodj-, chest, cheeks,

and above the hind third of the eye, also forming a well developed sheath to both the dorsal and anal fins.

Lateral-line—with 86 to 90 scales, strongly curved anteriorly, becoming straight below the first dorsal ray, the

height of its arch equals about 1/3 of its length : the length of its arch is 2 j in that of the straight part

:

keeled plates commence on the first scale of the straight portion, becoming most developed below the last third

of the second dorsal fin, where they equal 1/8 to 1/9 of the height of the body. Free portion of the tail about

twice as long as it is deep at its base. Colours—silvery blue along the back, becoming golden on the sides and
below : a large black blotch on the opercle at its posterior-superior angle. Fins yellow, the first dorsal tinged

with gray, as is also the upper edge of the second dorsal, except its most elevated portion which is white : upper
lobe of caudal darker than the lower. In a specimen over 13 inches in length, the summit of the soft dorsal is

white and the rest of the fin black : the first dorsal is dark : the anal has a black spot at the base of its first,

sis rays.*

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. It is

common in Madras and considered fair eating : it attains at least 13 inches in length.

13. Caranx affinis, Plate XLIX, fig. 4.

Caranx aflnis, Riipp. N. W. Fische, p. 49, t. xiv, f. 1 ; Kner, Novara Fisehe, p. 151 ; Klunz. Verh. z. b.

Ges. Wien, 1871, p. 459.

Garaivx mate, Cuv. and Val. ix, p. 54 ; Cantor, Catal. p. 125 ; Day, Fishes of ISIalabar, p. 82.

Caranx xanthurus, (Kuhl. and v. Hass.), Cuv. and Val. ix, p. 55 ; Giinther, Catal. ii, p. 434 ; Bleeker,

Bintang, 1868, p. 5.

Selar Hasseltii, Bleeker, Makr. p. 360.

Caranx Hasseltii, Giinther, Catal. ii, p. 430.

B. vii, D. 7-8
I
^\, P. 24, V. 1/5, A. 2

|
„1^, C. 17, L. 1. 42-47, Ckc. pyl. 20.

Length of head 4 j, of caudal 5 j, height of body 3f to 4| in the total length. Eye—with a broad anterior

and posterior adipose lid, both reaching the pupil ; diameter 1/4 of length of head, rather more than 1 diameter

from end of snout, and Ij apart. Dorsal and abdominal profiles about equally convex, snout rather pointed.

Lower jaw the longer : the maxilla reaches to below the front edge or first third of the orbit. Interorbital

space with a raised ridge along its centre. Greatest width of head equals rather more than half its length : its

height equals its length behind the posterior nostrd. Preorbital in its deepest part, equal to nearly 1 diameter

of the orbit. Teeth—villiform and in more than one row at symphysis of either jaw, laterally in a single row of

moderately large ones : in a j^-shaped or lozenge-shaped patch on vomer, also on the palatines, and in a very

narrow band along the centre of the tongue. Fins—fourth dorsal spine rather the longest, and equal to 1/3 the

height of the body, and nearly as high as the commencement of the soft dorsal, the last ray of which is rather

prolonged. Pectoral falciform and 1 diameter of the eye longer than the head : ventral reaches half way to the

anal, the spine of which fin is well developed, and nearly half as long as the first ray : the base of the last ray is

rather distant from the one preceding it. Caudal deeply forked. Scales—over body, chest, cheeks, but not on
the upper jaw, or occipital crest which is moderately developed. Lateral-line—with a long irregular curve

(which is 3/4 as long as the straight portion) becoming straight below the sixth or seventh dorsal ray : the

plates begin about the fifth or eighth scale on the straight portion, becoming well developed near the end of the

dorsal fin, below which they equal 1/7 of the height of the body. About 100 rows of scales along the lateral-line,

and 125 rows descend from the back to it along its whole com-se. Free portion of tail rather longer than

high. Colours—silvery along the back, becoming golden on the abdomen, a series of short vertical bands, as

wide as the ground colour-, cross the lateral-hue along its whole extent. A black shoulder spot extending on to

the opercle. Fins yeUow, tip of second dorsal anteriorly white, posteriorly with rather a dark summit : anal

with a white edge.

This species is figured amongst Sir W. Elliot's Fishes of Madras, as Warri ^larah, Tam.
Habitat.—Red Sea, seas of India, Andamans, to the Malay Archipelago and beyond. The specimen

figured, nearly 8 inches long, is from Madras, where it is common, especially during the cold months. I have

found some full of developed ova as early as March.

14. Caranx kalla, Plate XLIX, fig. 5.

Cuv. and Val. ix, p. 49 ; Day, Fish. Malabar, p. 83.

Selar hrevis, Bleeker, Makr. p. 54.

Selar kalla, Bleeker, Beng. en Hind. p. 44.

* In a young specimen, 3| mches long, crenulations are visible on the angle and lower limb of the preopercle.

2 F 2
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Caranx calla, Gunther, Catal. ii, p. 433.

Caranx hrevis, Giintlier, Catal. ii, p. 435.

Kalla parah, Tarn.

B. vii, D. 8
I
„1„, P. 20, V. 1/5, A. 2

|

^l^, C. 17, L. 1. 40-44.

Length of head 4>\ to 1/5, of caudal 4f , height of body from 1/3 to 3J of tlic total length. i?(/e—with a
developed jjosterior adipose lid, diameter 1/3 of length of head, 2/3 of a diameter from end of snout, and 3/4 of a
diameter apart. The abdominal profile more convex than that of the back. The greatest width of the head ia

4/7 of its length, its height nearly equals its length. Lower jaw the longer : the maxilla reaches to below the
first third of the eye. Greatest depth of preorbital equal to half the diameter of the eye. Teeth—in the jaws in
a single row, ina _A.-shaped spot on the vomer, in a band on the palatines, also along the middle of the tongue.
Fins—domid spines of moderate strength, the third and fourth the longest and e([ual to 1/3 the height of the
body, and 1/4 less than the anterior portion of the second dorsal fin. Pectoral falciform, from 4/5 to as long as
the body is high : ventral short, not reaching half way to the anal. Anal commences below the fourth dorsal ray,
its last ray as well as that of the dorsal a little elongated. Caudal deeply forked, upper lobe the longer. Scales—oyer the body, chest, and some on the cheeks : a well developed sheath to dorsal and anal fins. Lateral-line—
having 80 scales, rather strongly curved anteriorly, but not ending abrujjtly, the heijght of its arch equals 1/3 of
its length, whilst its length equals If in that of the straight portion, which last commences below the fourth or
fifth dorsal ray. Its keeled plates begin at the commencement of the straight portion, and below the end of
the second dorsal they equal 1/7 of the height of the body. The free portion of the tail longer than high.
Colours—bluish-green above, shot with silver, sides and abdomen silvery, with nacreous reflections : a distinct
black spot on the opercle. The tail and the caudal fin brilliant yellow, the upper lobe being tinged with green

:

the other fins white, excepting the dorsal which has some black upon it.

Caranx ]3ara, Cuv. and Val. ix, p. 58, and ? G. cambon, C.V. ix, p. (30 ; Selar para, Bleeker, Makr. p. 50,
may be this species.

Habitat.—Red Sea, seas of India and China, attaining at least 8 inches in length. The specimen figured
(5i inches long) is from Madras.

15. Caranx ire, Plate XLIX, fig. 6.

Cuv. and Val. is, p. 57; Gunther, Catal. ii, p. 436.
Caranx prmustus, Bennett, Life of Raffles, p. G89 ; Gilnther, Catal. ii, p. 43(3 ; Peters, Monats. Ak.

Berlin, 1868, p. 262.

Carangoides praustus, Bleeker, Makr. p. 364, and Verh. Bat. Gen. xxiv, Makr. p. 60, and Bintang,
1868, p. 5.

Selar ire, Bleeker, Beng. en Hind. p. 44.
Citula prceusta, Bleeker, Bintang, 1868, p. 5.

Caranx melanostethos, Day, Proc. Zool. Soc. 1865, p. 23, and Fish. Malabar, p. 83, pi. vi.

Ire-parah, Tam.
; Oollm.parah, Mai.

B. vii, D. 8
I

^^l^, P. 20, V. 1/5, A. 2
| ^Vo- C. 19, L. 1. 26-28.

Length of head 4^ to 4|, of pectoral 1/5, of caudal 2/9, height of body 3| to 1/4 of the total length.
S7/e—having a narrow posterior adipose lid extending not quite half way to the pupil,* diameter of eye 3^ to
1/4 in length of head, from 1 to 1^ diameter from end of snout, and nearly 4/5 of a diameter apart. Dorsal and
anal profiles about equally convex : snout slightly elevated. Greatest width of head equals nearly half its length,
whilst its height is about the same as its length. Jaws of about equal length anteriorly, or the lower slightly
the longer

: the maxilla reaches to below the front edge or first third of the eye. Preorbital in its deepest part
equals rather more than 1/2 a diameter of the orbit. Teeth—m villiform bands in both jaws, which become a
single row laterally in the lower : the outer row in the upper jaw being a httlo enlarged. In a semilunar spot
anteriorly on the vomer, whilst posteriorly there exists a long narrow band along the median line : in a band on
the palatines and also along the middle of the tongue. J^m.s -spines of first dorsal weak, the third slightly the
longest and equal to about 1/3 of the height of the body. Second dorsal highest anteriorly where its rays equal
from 1/2 to 2^ in the height of the body. Pectoral reaches to above the commencement of the anal fin, which
last is similar to the soft dorsal. Caudal deeply forked, upper lobe usually the longer. Scales—covev the body
except just in front of the ventral fins : superiorly they extend forwards on the head to above the eyes, cheeks,
and upper portion of the opercle, but there are none on the snout, preorljital, nor occipital crest : the soft dorsal and
anal fins have a high .scaly sheath. irt^eraZ-Zme—consists of about 102 scales, at first it is moderately curved,
becoming straight below the eighth dorsal ray, but the keeled scales do not commence until underneath the
fifteenth ray, they are well developed but not very strong, the highest equalling about 1/10 of that of the body.
Free portion of the tail rather longer than high. Colours—gi-ay along the back, becoming lighter on the
abdomen, the whole glossed with purple and gold. Head and chest are occasionally brownish-black. No
opercular spot. Fins yellow, with black points, the anterior portion of the second dorsal black with a
white tip, the rest of the fin and of the anal more or less dark. Caudal sometimes with black tips and a
white edge.

This species is named Nune parah and Karamimji paralt, Tam., in Sir W. Elliot's collection.

* This Twies with age, also in individual specimens, in one at 3 inches in length it reaches the pupil.
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Eab{taL—8ea,s of India to the Malay Archipelago. Grows to upwards of a foot in length. In Malabar

it is mostly captured during the cold months.

16. Caranx compressus, Plate L, fig. 1.

Camnx ferdau, Riippell, Atl. Fische, p. 9L», t. xxv, f. 6 ; Cuv. and Val. is, p. .50 ;
Giinther, Catal. ii,

p. 439 (not Forsk.).

Gara/nx compressus, Day, Proc. Zool. Soc. 1870, p. 689.

Caranx hrevicarinatus, Klunz. Verh. z. b, Ges. Wien, 1871, p. 461.

B. vii, D. 8
I W-TT, P- 21, V. 1/5, A. 2

|
r^l^, C. 21, L. 1. 13.

Length of head 1/4 to 4^, of caudal 1/.5, height of body Si to 3^ in the total length. Eijes—without

adipose lids, situated just above the centre of the height of the head and 1 vertical diameter from the upper

profile, diameter of eyes 3i to 1/4 of length of head, 1^ to If diameters from end of snout, and 1 apart. Body

rather strongly compressed, dorsal and abdominal profiles equally convex : occipital crest well developed.

Greatest width of head equals 1/5, and its height the entire length of the head. Lower jaw the longer : cleft of

mouth commences opposite the middle or upper third of the eye, and the maxilla reaches to below the front edge

or first third of the orbit. Greatest depth of preorbital equals 2/3 to 3/4 of the diameter of the eye. Teeth—
villiform in both jaws, becoming in a single narrow band laterally in the lower, also present on the vomer,

palate, and tongue. Fins—third dorsal spine longest, and equal to 1/3 or 2/7 of the height of the body, and

only 2/3 as high as the anterior portion of second dorsal fin. Pectoral falciform and 1/4 longer than the head.

Ventral reaches 1/2 way to the anal. Anal similar to but lower than the second dorsal. Caudal forked.

Scales—present on the cheeks, round the posterior edge of the eye, the body and chest, also forming a low groove

along the bases of second dorsal and anal fins. Lateral-line—containing about 150 scales, it forms a very gradual

curve to below the 12th dorsal ray when it becomes straight, the keels are most developed on the free portion

of the tail, where the largest equal 1/28 of the height of the body. Free portion of the tail 1/2 longer than

high at its base. Colours—silvery, with a minute opercular spot : vertical margin of preopercle dark.

Habitat.—Red Sea and Andamans, where the specimen (16 inches long) which is figured was captured.

17. Caranx atropus.

Brama atropus, Bl. Schn. p. 98, t. 23.

Scomber mais-parah, Russell, Fish. Vizag. ii, p. 38, pi. 152.

Caranx niijripes, Cuv. and Val. ix, p. 122 ; Richards. Ich. China, p. 275 , Cantor, Catal. p. 129; Jerdon,

M. J. L. and Sc. 1851, p. 137 ; Kner, Novara Fische, p. 159.

Olistus atropus, Cuv. and Val. ix, p. 141.

Caranfjoides atropus, Bleeker, Makr. p. GQ.

Caranx atrojms. Cantor, Catal. p. 130 ; Giinther, Catal. ii, p. 450 ; Day, Fish. Malabar, p. 88.

Kunni para h , Tarn

.

B. vii, D. 8
I

Jj, P. 22, V. 1/5, A. 2
| tV. C. 16, L. 1. 32-35, Vert. 10/14.

Length of head 1/4 to 2/7, of pectoral 2/7, of caudal 1/4 to 2/7, height of body 2/5 of the total length.

JSygs—^without adipose lids, diameter 3/10 to 2/7 of length of head, 2/3 of a diameter from end of snout, and also

apart. Body oval, strongly compressed, with the crest on the summit of the head well developed. Greatest

width of the head equals rather more than half its length, and its height 1/5 more than its length. Cleft of

mouth commences anteriorly opposite the centre of the front edge of the eye, and the maxilla reaches to below

the middle of the orbit : lower jaw the longer. The greatest depth of the preorbital equals about 1/2

the diameter of the eye. Teeth—in two rows in both jaws, the outer in the premaxillaries very sUghtly the

larger : in the lowerjaw the teeth laterally form only a single row : in a triangular patch on the vomer, in a narrow

band on the palatines, and also along the middle of the tongue. Fins—spines of first dorsal weak, the

third and fourth the longest, and equal to 1/5 of the height of the body : second dorsal highest anteriorly, its

second ray being equal to 1/3 of the height of the body. Pectoral falciform. Ventral with a weak spine and

elongated rays which reach as far as the anal fin, and are receivable into a groove, at the bottom of which are

inserted the two pre-anal spines. Caudal deeply lobed. Scales—a. few on the cheeks and below the eye, none

on the remainder of the head ; body scaled except on the chest and from between the bases of the pectoral and

ventral fins to the head. They form a rather high scaly sheath to the second dorsal and anal fina. Lateral-

line—consists of about 75 rows, it curves to below the fifth ray of the dorsal fin, subsequent to which the

keeled scales commence, the widest below the last fourth of the dorsal fin being equal to 1/17 of the height of

the body. Colours—bluish-green along the back, becoming silvery shot with purple on the sides and beneath :

a well marked black opercular spot : ventrals deep black. The young are vertically banded, and the opercular

spot indistinct or absent.

In a specimen 3\ inches in length the angle and lower edge of the preopercle are crenulated.

Habitat.—Seas of India to the Malay Archipelago, attaining at least a foot in length.

18. Caranx Malabaricus, Plate L, fig. 2.

Scomber Malabaricus, Bl. Schn. p. 31.

Scomber talam parah, Russell, ii, p. 37, pi. 150.
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Caranx coeruleo-pimiatus, Eiipp. Atl. Fisclie, p. 100, and N". W. Fische, p. 47, t. siii, fig. 2 (not

Cuy. andVal.).
Caranx Malaharicus, Cuv. and Val. is, p. 121 ; Eicliards. Ich. China, p. 275 ; Cantor, Catal. p. 128

;

Jerdon, M. J. L. and Sc. 1851, p. 137 ; Gunther, Catal. ii, p. 437 ;
Kner, Kovara Fische, p. 155 ; Klunz. Verb,

z. b. Ge.s. Wion, 1871, p. 463.

Caranrjoides telamjjarah, Bleeker, ]\Iakr. p. 64.

CaraiKjoides Malaharicus, Bleeker, en Pise. p. 69.

Citula Malaharica, Bleeker, Madagas. p. 99.

B. vii, D. 7-8
I

-^l^, P. 21, V. 1/5, A. 2
|

^l^, C. 21, L. 1. 28.

Length of head 3f to 1/4, of caudal 4| to 4|, height of body 2| in the young to 2| in the adult of the

total length. JBi/es—without distinct adipose lids, but the skin rather projects over the eye ;
diameter of eyes

1/3 of length of head, 1 diameter from end of snout, and 3/4 of a diameter apart. Body oval and strongly com-

pressed, dorsal and anal profiles equally convex, a slight concavity, most distinct in the adult, opposite the

middle of the eyes : the occipital crest well developed. "Greatest width of the head equals nearly 1/2 its length :

the height of the head is a little more than its length. Cleft of the mouth commences opposite the lower edge

of the orbit: the lower jaw slightly the longer: the maxilla reaches to below the first third of the eye.

Greatest depth of the preorbital nearly equals 1 diameter of the orbit. Teeth—villiform in both jaws, in a

somewhat triangular spot on the vomer, an elongated band along the palatines, and likewise along the centre of

the tongue being widest anteriorly. JFuis—dorsal spines of moderate strength, the second, third, and fourth

being of about the same height, and equal to 2/5 of that of the body : second dorsal highest anteriorly, where

the rays equal 2f in that of the body and are similar to those in the anal. Pectoral rather longer than the head.

Ventral small, reaching 2/3 of the way to the pre-anal spines. Caudal deeply forked. Scales—on the head there

are merely a few behind the middle of the eye, none on the chest. Only a low groove along the first part of the

soft dorsal fin. Lateral-line—having about 90 to 105 scales, it forms a low curve to below the twelfth or

thirteenth dorsal ray. Its plates only commence under about the twentieth ray, becoming most developed on

the side of the free portion of the tail, when their- greatest depth only equals 1/20 to 1/30 of the height of the

body, being proportionately smaller in the adults. Free portion of the tail 1/2 longer than high at its base.

Colours— hue];, bluish, sides and abdomen silvery shot with purple: a duU black mark in asiUa. The whole

of the posterior half and upper edge of the operclc stained black or brown (said to be sometimes absent).

Doi'sal usually stained darkest at its outer edge, the other fins pale yellow.

Jerdon observes that this fish is termed Tollam parali, Tam.
I have two young Caranx's, If and 2-J inches long, which appear to be the young of this species, the height of

the body of the smallest is If in the total length, itsventrals reach the anal fin : it is vertically banded, the first

dorsal and ventral black. In the larger specimen the height of the body is 2^ in the total length, the ventrals

reach the pre-anal spines, whilst the vertical bands have begun to disappear. The first dorsal and ventral are black.

Eahitat.—Red Sea, seas of India to the Malay Archipelago and beyond, attaining at least a foot in

length, the specimen figured is from Madras, it is nearly 8 inches long.

19. Caranx oblongus, Plate LI, fig. 1.

Cuv. and Val. ix, p. 128 ; Cantor, Catal. p. 132 ; Giinther, Catal. ii, p. 452.

Carangoides ohlongus, Bleeker, Makr. p. 62.

Eo-thul-dah, Andam.

B. vii, D. 8
I

-^l^, P. 21, V. 1/5, A. 2
|
^l^, C. 18, L. 1. 34-40.

Length of head 1/4 to 2/9, of caudal 4^, height of body 3^ in the total length. Eyes—v.-ithont distinct

adipose lids, diameter 3j in the young to 4| in the adult in length of head, nearly 1 diameter from end of

snout, and 3/4 to 1 diameter apart. Body oval, with the dorsal profile rather more convex than that of

the abdomen, a slight concavity in the profile opposite the upper third of the eye. Greatest width of head

4/7 of its length, its height rather more than its length. Occipital crest moderately developed. Upper

edge of eye rather close to the dorsal profile. Lower jaw the longer. Cleft of mouth oblique, commencing

opposite the upper third or centre of the front edge of the orbit, the maxilla reaching to below the middle of

the eye. Greatest width of preorbital equals 1/2 in the young to 3/4 in the adult of the diameter of the orbit.

Preopercle with some rather strong denticulations along both limbs, which become almost imperceptible in the

adult. Teeth—in a narrow villiform band, or in two rows in the premaxillaries, having the outer slightly

enlarged : in a single row in the lower jaw, except at its anterior portion where they are the lai-gest, and have a

few vdlifonn ones posteriorly. In a triangular spot on the vomer, and in a band along the palatines, and on

the tongue. Fi'ns—dorsal spines low, the longest equal to 3| or 1/4 in the height of the body : second

dorsal very much elevated anteriorly, where its rays equal from 3;4 to the height of the body. Pectoral as long

or longer than the head. Ventral almost reaches the pre-anal spines. Anterior rays of anal elongated and

equal to 3/5 of the height of the body. Caudal deeply forked. Scales—along the upper and hind edge of the

eyes, on the cheeks and body, except on the chest as high as the pectoral fin, which is scaleless m the young,

but in the adult this scaleless portion is confined to the chest anterior to the ventral fin, and about half

the distance to the base of the pectoral. A low sheath to second dorsal and anal fins. Lateral-line—in about

105 rows, at first in the form of plate-like rounded scales it goes directly backwards and commences to descend
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below the commencement of the second dorsal, becoming straight beneath its ninth ray ;
the height of the arch

equals 2/9 of its length : the keeled scales extend along the whole of its keeled portion, the widest equalling

about 1/13 of the height of the body. Free portion of the tail as high at its commencement as it is long.

Colours—golden in the young, with vertical bluish bands, which soon fade after death :
the adults are more

olive, becoming dull white beneath. No opercular spot. Fins yellow, stained at their edges, due to innumer-

able fine dots : caudal orange, with its last half black, having a light tip to either lobe.

Eahitat.—Seas of India to the Malay Archipelago and beyond. Largest specimen from Madras, 5 mches

long. Cantor's tyjae is 4^ inches in length, and these two specimens with their serrated preopercles approach

very closely to Caran.glcMhys typm, Bleeker, which has D. 8 |

J-> A. 2
| yV. ^- 1- 22. The one figured (8 mches

long) is from the Andaman islands.

20. Caranx nigrescens, Plate L, fig. 6.

Day, Proc. Zool. Soc. 1867, p. 704.

Tanga parah, Tarn.

B. vii, D. 8
I xV, P- 19, V. 1/5, A. 2

I tV. C- 19. L- 1- 23.

Length of head nearly 1/4, of caudal 2/9, height of body 2/7 of the total length. Sj/es—without any adipose

lids, diameter 1/5 of length of head, nearly 2 diameters from end of snout, and 1^ apart. Dorsal profile slightly more

convex than that of the abdomen, interorbital crest well developed. Greatest width of head equals half of its length,

BJid its height equals its length. Lower jaw very slightly the longer, cleft ofmouth commences anteriorly below the

level of the eye, it is very slightly oblique, the maxilla reaches to below the front edge of the eye. Lower limb of

preopercle, also sub- and interopercles crenulated. Teeth—hi numerous villiform rows in both jaws, a triangular

patch on the vomer, in a long narrow band on the palatines, none on the tongue. F//i.s—third dorsal spine the

longest, equal to 2/7 of the height of the body and rather above 1/2 as high as the anterior dorsal rays, which fin

is etevated in its first part. Pectoral falciform, a little longer than the head and reaching to below the middle

of the soft dorsal fin. Anal similar in form, but a little lower than the second dorsal. Caudal deeply forked.^

Scales—on cheeks round the eyes, upper portion of opcrcle and body, none on the chest as high as the base of

the pectoral fin. Lateral-line—coniaxns 140 scales, at first it forms a very low long curve to below the thirteenth

dorsal ray, from whence it gi-adually becomes straight, the length of the base of the arch equaUing that of the

straio-ht portion of the fin. Keeled scales are but slightly developed, being only distinct in the last 8 scales

where the largest equals 1/20 of the height of the body. Free portion of the tail at its base nearly equals its

length. C'oZoJtrs— of a dusky-gi-ayish, having innumerable fine black points, and generally glossed with pnrple.

A well marked black opercular spot. Fins nearly black, especially the dorsal.

This species appears to be allied to G. chrysophrys, Cuv. and Val. which has D. 8
| iV, ^- 2

| to- but the

figure shows a much higher body (2f of the total length) and the eye placed more in the centre of the depth of

the head. No opercular spot.
i -iqc-

Eahitat.—'MiidriiS, where the specimen figured (a male, 24 inches long) was captured in iMarch, iat)/.^

The fishermen asserted that it annually arrived from the deep sea about March.

21. Caranx annatus, Plate LI, fig. 2.

Scicena armata, Forsk. p. 53 ; Gmel. Linn. p. 1306.

Scornber, Russell, ii, p. 38, and Tdutwil parah, pi. 151 (young).

^

Citula plumbea, Quoy and Gaim. Voy. Freyc. Zool. Poiss. p. 361.

Citula ciUaria, Riipp. Atl. Fische, p. 102, t. xxv, f. 8; Kner, Novara Fische, p. 156.

Citula armata, Riipp. Atl. Fische, p. 103, and N. W. Fische, p. 50 ; Bleeker, Madagas. p. 99.

Caranx citula et cirrhosus (Ehren.) Cuv. and Val. ix, p. 126, pi. 250.

Caranx armatus, Cuv. and Val. ix, p. 127; Cantor, Catal. p. 131 ; Giinther, Catal. ii, p. 453; Day, Fishes

of Malabar, p. 89 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 455.

Caranx eiliaris, Cuv. and Val. ix, p. 129 Ojowg) ; Temm. and Schleg. Fauna Japon. Poiss. p. 112 ;

Richards. Ich. China, p. 276; Jerdon, M. J. L. and Sc. 1851, p. 137.

Olistus Malaharicus, Cuv. and Val. is, p. 137, pi. 251 ; Cuv. Reg. Anim. 111. Poiss. pi. 58, f. 1.

Olistus BuppeUii, Cuv. and Val. ix, p. 144.

Carangoides citula, Bleeker, Makr. p. 65.

Carangoides armatus, Bleeker, en Pise. p. 67.

Tanga parah, Tam.

B. vii, D. 6-8
I
^l-^, P. 21, V. 1/5, A. 2

] ^V, C. 19, L. 1. 20.

Length of head 2/9 to 1/5, of pectoral 2/7, height of body 2/5 to 4/11 of the total length. Eye—with a

very narrow posterior adipose lid, diameter 3^ to 3J in the length of head, 3/4 to 1 diameter from end of snout,

and also apart. Body oval, the dorsal and anal profiles about equally convex. Greatest width of the head

equals 3/5 of its length, its height 1/4 more than its length. Lower jaw the longer, cleft of mouth commences

opposite the middle of the eyes : the maxilla reaches posteriorly to below the anterior 1/3 or centre of the eye.

Greatest depth of the preorbital equals 2/3 of the diameter of the orbit. Tee^/i—villifonn in both jaws, with

an outer somewhat enlarged row in the premaxillaries : they are also present in a triangular spot on the vomer,

and in an elongated band along the palatines and middle of the tongue. Fins—second to fourth dorsal
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spines sub-equal in length and about 2/9 of the height of the body : second dorsal much elongated anteriorly,

the first few i-ays occasionally reaching the caudal fin : in some specimens all the rays have prolongations, usually

only the first few. Pectoral falciform, extending to at least below the middle of the soft dorsal. Ventral

reaches rather above half way to the anal. Caudal deeply forked. Scales—a few on the hind portion of the

head, round the eyes and on the cheeks, also over the body except the chest and the portion anterior to the bases

of the pectoral and ventral fins. They also form a groove for the soft dorsal and anal fins. Lateral-line—consists

of 104 scales, it makes a long low curve becoming straight beneath the middle of the second dorsal, the keeled

plates are developed in the last half of the horizontal portion of the lateral-line, but are not large. Free portion

of the tail hardly so high at its base as it is long. C'oZoJtrs—upper surface of head and back bluish-green, sides of

the head and body golden, with purple reflections. Opercular spot moderately distinct. First dorsal blackish,

second and anal yellowish, with darker edges. Pectoral dark behind its base. The ycnmr/ vertically banded.

Haiitat.—Red Sea, East coast of Africa, seas of India to the ]\Ialay Archipelago and beyond, attaining at

least 20 inches in length. The specimen figured (8 inches long) is from the Andamans.

22. Caranx gallus, Plate LI, fig. 3.

Zeus gallus, Linn. Sys. i, p. 454; Bloch, t. 192, and Gmel. Linn. p. 1222; Bl. Schn. p. 94; Russell, Fish.

Vizag. i, p. 45, and Giirrah parah, pi. 57.

Zeus vomer, Russell, 1. c. p. 46, and Cheewoola parah, jA. 58 (not Zetis vomer, Linn.).

Gallus virescens, Lacep. iv, pp. 683, 584.

GalUchthys major, Cuv. and Val. ix, p. 168, pi. 264 ; Cantor, Catal. p. 136; Richards. Ich. China, p. 271.

Gallichthys chevola, Cuv. and Val. ix, p. 175.

Scyris Indica, Riipp. Atl. Fische, p. 128, t. 33, f 1 ryoung) ; Cuv. and Val. is, p. 145, pi. 252 Cadult ?) ;

Riipp. N.'W. Fische, p. 61 ; Swainson, Fishes, ii, p. 251 ; Richards. Ich. China, p. 276 ;
Cantor, Catal. p. 134.

Blepliaris gallicUhys, Swainson, Fishes, ii, p. 260.

Scyris BujjjJeUii, Swainson, I. c. p. 251.

Carangoides gallichthys, Bleeker, Makr. p. 68.

Caranx gallus, Giinther, Catal. ii, p. 455 : Day, Fish. Malabar, p. 91 ;
Klunz. Verh. z. b. Ges. Wien,

1871, p. 454.

Citula gallus, Bleeker, Bintang, 1868, p. 6.

B. vii, D. 0-6
I -iV, P. 17, V. 1/5, A. 0-2

\
^, C. 19, L. 1. 8-10, Vert. 10/14.

Length of head from ^ at 6 inches to 4t at 23 inches in the total length : of caudal 3J to 4|, height of

body If to 1/3 of the total length. Eye—without or with only a small posterior adipose lid, diameter 3^ to 1/4

in length of head, Ii to If diameters fi-om end of snout. Body much elevated, especially in the young, and strongly

compressed : central longitudinal crest on the head much raised, causing the dorsal profile before the eyes to

be concave. Lower jaw the longer, cleft of mouth commences below the level of the eye, the maxilla reaches to

nearly below the ventral from the front edge of the orbit. Preorbital very high, equalling from 1^ to If diameters

of the orbit. Teeth—apparently villiform in the young in jaws, vomer, palatines, and tongue, but in adults (as

at 23 inches long) it is seen that they assume an entirely different (or Sparoid) character, having rounded

crowns, 5 rows in the premaxillaries, and 4 in the lower jaw, decreasing to 2 or 1 posteriorly : whilst the vomer

has only a single row across it. Fins—the spinous first dorsal in the young appears in a rudimentary form,

becoming absorbed as age advances : the second dorsal commences at the most elevated point of the back, its

rays, especially the first 7 or 8, are elongated and have filiform terminations. Pectoral rather longer than the

head. Ventral with its two outer rays elongated in the young, not so in the adult. The pre-anal spines are

apparent in the immature. First two or three anal rays elongated, but not so much so as those of the dorsal fin.

Caudal deeply forked. ,S'c«7es—rudimentary or absent except along the lateral-line : at the free portion of the

tail they are keeled, anteriorly they are small and rounded. A low keel on either side of base of the tail in adults.

Lateral-line—hvsi ascends, then curves to below the 12th dorsal ray when it becomes straight. Pyloric

appendages—numevous. Colours—sUvery glossed with purple and gold : the young with five wide vertical bands

which disappear with age. A small, dark opercular spot in the adtilt. Filamentous prolongations of fins dark or

Balitat.—'ReA Sea, through those of India to the Malay Archipelago and beyond, attaining at least 2 feet

in length (said to reach 5 feet) and is not uncommon.

23. Caranx ciliaris.

Zeus ciliaris, Bloch, t. 191 ; Gmel. Linn. p. 1223 ; Bl. Schn. p. 94 ; Shaw, Zool. iv, p. 283 ; Lacep. iv,

pp. 670, 672.
..

Scmnher filamentosus, Mungo Park, Trans. Linn. Soc. iii, p. 36 ; Bl. Schn. p. 34.

Blepharis Indicus, Cuv. and Val. ix, p. 154; Tern, and Schleg.^Fauna, Japon. Poiss. p. 113, pi. 60, f. 2 ;

Cuv. Reg. Anim. 111. Poissons, pi. 58, f. 3 ; Richards. Ich. China, p. 271.

Blepharis faseiatus, Riipp. Atl. Fische, p. 129, t. 33, f. 2.

Carangoides blepharis, Bleeker, Makr. p. 67.

Caranx ciliaris, Giinther, Catal. ii, p. 454 ; Day, Fish. Malabar, p. 00 ; Klunz. Vcrh. z. b. Ges. Wien,

1871, p. 454.

B. vii, D. 6 1 -,V, P. 18, V. 1/5, A. 2
] ^\, C. 19, L. 1. 15.
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Length of head 3-^ to 3-|, of caudal 2/9, height of liody li to If iu the total length. £')/e.s—without
adipose lids, diameter 1/3 of length of head, 3/4 to 1 diameter from end of snout. Body elevated and
comijressed, a swelling in the dorsal profile opposite the eyes, causing a slight concavity below and also above them.
Lower jaw the longer, cleft of mouth commences just below, or level with, the lower edge of the orbit : the
maxilla reaches to below the front edge or first third of the eyes. Greatest height of preorbital equalling from
3/4 to 1 diameter of the orbit. Tee^A—villiform in jaws, vomer, palatines, and tongue. Fins—spinous first

dorsal rudimentary : the second dorsal commencing at the most elevated point of the back, has its first five or
six i-ays elongated and with filiform terminations. Pectoral as long as the head. Ventral reaches the anal.
Anterior rays of anal elongated similarly to the second dorsal. Caudal deeply forked. Scales—absent except
on the lateral-line. Lateral-line—with a strong bend anteriorly, becoming straight below the ninth or tenth
dorsal ray. Colours—silvery, with five or six vertical bands on the body. Anterior portion of soft dorsal and
anal black. An ojiercular spot.

Habitat.—From the Eed Sea, through those of India to the Malay Archipelago and beyond. This species
is not nearly so common as C. gallus.

B. No teeth on the palate.

24. Caranx leptolepis, Plate LI, fig. 4.

Caranx leiitolepis et Mertensil, Cuv. and Val. is, pp. 03, 64.

Caranx leptolq)is, Cantor, Catal. p. 127 ; Giinther, Catal. ii, p. 440.
Letaspis leptolepis, Bleeker, Makr. p. 71.

Selaroides leptolepis, Bleeker, 1. c. p. 87.

Caranx Bidii, Day, Proc. Zool. Soc. 1873, p. 237.

Eamah parah. Tarn.

B. vii, D. 8
I
^1^, P. 20, V. 1/5, A. 2

I
^, C. 17, L. 1. 24-28.

Length of head 4} to 4^ of caudal 1/5 to 2/11, height of body 3| to 4i in the total length. Eye—
with a broad posterior adipose lid which covers the hind third of the pupil, an anterior eyelid extends half
the distance across the iris : diameter 2/7 of length of head, 1 to Ij diameters from the end of snout,
and also apart. The greatest vsddth of the head equals half its length, its height nearly equals its length : jaws
of about the same length, or lower slightly the longer : the maxilla reaches to below the anterior edge of first

third of the orbit. Preorbital in its deepest part equals 2/3 of the diameter of the orbit.* Teeth—
fine ones in the anterior portion of the lower jaw, none on the upper, the vomer, or palate : a fine band on the
tongue. Fins—dorsal spines weak, the third and fourth the longest and equal to 1/2 the height of the body :

anterior portion of soft dorsal the highest and equal to 2^ in that of the body. Pectoral rather longer than the
head and reaching to above the fourth anal ray : ventral nearly reaches to the pre-anal spines. Last dorsal and
anal ray somewhat elongated. Caudal forked. Scales—over body, chest, cheeks, and superiorly on the
head to above the middle of the eye. Lateral-line—ninety-five scales, it makes a very gentle curve, becoming-
straight from below the first third of the second dorsal fin : keeled scales begin so gradually under the lasl;

portion of the second dorsal that it is difficult to decide where they commence, the longest are below the com-
mencement of the free portion of the tail, and equal about j\ of the height of the body. Free portion of the
tail one-fourth higher at its base than it is long. Colours —silvery, a broad golden stripe from above the eye to
the upper edge of the tail, lower two-third of dorsal fin yellow, upper third dark. Anal having its outer third
white, the rest yellow : a large deep black spot on the shoulder, said to be sometimes absent (G. Mertensii).

This species is termed Nama parah, Tam., in Sir Walter Elliot's figures of Madras Fishes.
Habitat.—Seas of India to the Malay Archipelago. The specimen figured (G| inches in length) is

from Madras.

25. Caranx nigripinnis, Plate LI, fig. 5.

.'' Scomber ivori-piarah,\ Russell, ii, p. 40, jal. 155.

B. vii, D. 7-8
I

-^l^, P. 23, V. 1/5, A. 2
|
^1^, C. 19, L. 1. 55-60.

Length of head 4^ to 4f, of caudal 4 to 4|, height of body 3^ in the total length. Eye—with a
wide anterior and posterior adipose lid ; in one specimen with only a very broad posterior one reaching to
across a portion of the pupil : diameter of eyes 3| to 3j in the length of head, 1 diameter from end of snout, and
Ij apart. Dorsal and abdominal profiles about equally convex. Greatest width of head equals 4/7 of its length,
and its height slightly less than its entire length. Snout and lower jaw rather broad and roimded, the width
of the gape being rather more than the depth of the cleft, lower jaw somewhat the longer, the cleft of the
mouth commences opposite the middle of the eye, the maxilla reaching to below the front edge of the eye.
Greatest depth of preorbital equals 2/3 of the diameter of the orbit. Teeth—in both jaws in a single row of
equal size, none on the vomer or palate, some on the tongue. i^Mis— dorsal spines of moderate strength,
the third the longest, and equal to from 3/8 to 1/3 of the height of the body, and from 1/1 shorter to as long as

* In a specimen
.3f

inches long the lower edpe of the preopercle is crenulated.

t Bleeker considers this species as Carangoides or Caranx prmustus, Bcnnett=C. ire, C. V., but the cui-ve of its lateral-
line anil its liUitk first dorsal fin would make it more suitable to 6'. nigripinnis. Eussell says it has no scales and that the skin is
singularly striated. Swainson, Fishes, ii, p. 248, names Russell's figure Alepes melanoptera.

2 G
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the first rays, last dorsal ray tliickened but not prolonged. Pectoral falciform, and from as long as, to slightly

longer than the head. Ventral reaches half-way to the anal. Caudal rather deeply forked. Scales—
over body, chest, behind the eyes, and on the upper portion of the opercles. No sheath to the soft dorsal and
anal fins. Lateral-line—consisting of 105 scales, anteriorly moderately bent and becoming straight below the

foui'th or fifth dorsal rays where the plates commence, they soon become pretty well developed, the depth of the

largest equalling from 1/11 to 1/13 of that of the body. Free portion of the tail longer than high.

Colours—silverj', shot with gold : first dorsal deep black, anal with a white edge. A wide dark band along the

second dorsal, having its upper anterior corner white.

Selar or Caranx malain, Bleeker, Makr. p. 303, and Bintang, 1868, p. 5, should from its gcnei-ic name
have teeth on the vomer and palate. This species would be a Hemicaranx, Bleeker.

Habitat.—Madras and Andamans. The specimen figured is 9 inches long, and from the Aiidamans.

26. Caranx speciosus.

Scomler sj)ec{osus, Forsk. p. 54; Gmel. Linn. 1332; Shaw, Zool. iv, p. G03.

Caranx speciosus, Lacep. iii, p. 72, pi. i, fig. 1 ; Cuv. and Val. ix, p. 13u ; Cantor, Catal. p. 133: Jcrdon,

M. J. L. and Sc. 1851, p. 137 ; Peters, Wicg. Arch. 1855, p. 245 ; Giinther, Catal. u, p. 444 ; Day, Fishes of

Malabar, p. 84; Klunz. Verb. z. b. Ges. Wien, 1871, p. 455.

Scomher, Russell, Fish. Vizag. ii, p. 36, and Fvloosoo parah, pi. 149.

Caranx petaurista, Geofif. Desc. Eg. pi. 23, f. 1 (not RiippeU).

Zonicldhjs subcarinata, Swainson, Fishes, ii, p. 248.

Gnathanodo7i splecios^ls, Bleeker, Makr. p. 72.

Caranx poloosoo, Richards. Voy. Erebus and Ten-or, Ich. pi. 58, f. 4, 5.

B. vii, D. 7-8
I rw'-To, P- 22, V. 1/5, A. 2

| ri'n^, C. 19, L. 1. 13-15.

Length of head 4j, of caudal 4|, height of body 3j in the total length. Eyes —in the centre of the depth

of the head, without anterior or posterior adipose lids, but the skin extends shghtly over the edge of the eye all

round : diameter of eyes 1/4 to 2/9 of length of head, 1^ diameters from end of snout. Body oval and strongly

compressed. luterorbital space much elevated, having a crest along its centre. The greatest width of the

head equals 2j in its length : whilst its height equals its length. Jaws of equal length anteriorly. The cleft of

the mouth commences from opposite the lower edge of the eye, and the posterior extremity of the maxilla

reaches to below the first third or centre of the orbit. Greatest depth of preorbital equals 1 diameter of eye.

Pre- sub- and inter-opercles finely serrated in the young, crenulated or entire in the adult. Teeth—absent from

jaws and palate. Fins—spines of first dorsal weak, the length of the third or the highest being equal to 1/4 of

that of the body, interspinous membrane rather deeply emarginate : the recumbent spine anterior to the

fin is very distinct in the young. Anterior portion of second dorsal the highest, decreasing to the ninth, from

whence it remains the same height, the anterior rays equal 2^ in the height of the body, upper edge of fin

emarginate. Pectoral falcate longer than the head, and reaching to above the eleventh dorsal ray. The second

of the anal free spines the longest. Anal fin commences on the vertical below the fifth dorsal ray and is of

similar form to the second dorsal. Caudal deeply forked. Scales—small, some on cheeks, upper edge of

opercle, and superiorly to above the hind third of the eye, none on the interorbital crest. Body and chest

.scaled. Lateral-line—about 106 rows along its whole course, the first portion of the lateral-line to below the

sixth or eighth dorsal ray forms a long ciu've, from thence it proceeds direct to the centre of the taO, in the first

portion of its straight course the plates are small, the last thirteen to fifteen are pretty well developed, and equal

about 1/15 of the height of the body. Colours—golden, with vertical black bands alternately narrow and
wide, going from the dorsal to the ventral surfaces. The first wide band descends obliquely through the eye,

whilst on the body are five more wide bands, the first going over the shoulder touching the hind edge of the

opercle, and the last over the free portion of the tail, between these wide ones are intennediate narrow ones.

Dorsal fin minutely dotted with fine black points : upper edge of soft dorsal gray, end of caudal lobes black :

anal golden. Adults are said to become of an uniform colour, a statement I have not been able to verify.

This species is termed Patlii piarah and Pilli 2>arali, Tam., in Sir W.Elliot's collection of drawings offish.

Habitat.—From the Red Sea throughout the seas of India to the Malay Archipelago and beyond : it

attains at least three feet in length, and at which size I have observed the colours to be still distinct.

Genus, 2

—

Miceopteetx, Agass.

Seriola, sp. Cuv. : Cldoroscombrus, Gir. : Mieropus, Kner (not Gray).

Branchiosteijals seven. TSody compressed: cdjdomen prominent and trenclinnt. Gape of mouth rather small.

Teeth feeble, present on vomer and palatines. Tivo dorsal fins, the first luith 7 spines, and a recumbent, anteriorly-

directed one in front of the base of the fin : the second wnd the anal considerably more developed and without finlets

posteriorly: two pre-anal spines. Scales small. Lateral-line smooth. Air-vessel bifurcated posteriorly. I'yloric

appenda(jes in moderate numbers.

SYNOPSIS OF INDIVIDUAL SPECIES.

1 . Micropteryx chrysurus, D. 7
| ^s'^t^ A. 2

|

^j'^.-^- Colour of body uniform, a dark square blotch on

the back of the tall. Ventrals white. Pondichen-y, West coast of Africa, Atlantic coasts of temperate and

tropical America.
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1. Micropteryx chrysurus.

Scomher chrysurus, Lmn. Sysfc. i, p. 494 ; Bl. Sclin. p. 33.

Scomber chloris, Bloch, t. 339 ; Bl. Schn. p. 27.

Micropteryx cosmopolita, Agass. in Spis, Pise. Bras. p. 104, t. lis.

Seriola cmmopolita, Cuv. Reg. Anim. ; Cuv. and Val. ix, p. 219, pi. 2.59 ; Dekay, New York, Fauna, Fishes,

p. 129; Holbr. Ich. Soutli Carolina, p. 77, pi. xi, f. 1; Guich. Poiss. ia Sagra, Hist. Cuba, p. 117; Jerdon,

M. J. L. and So. 18.51, p. 137.

Scomber latus, Gronov. ed. Gray, p. 127.

Chloroscombrus costiwpolita, Girard, Proc. Acad. Nat. Sc. Phil. 18.58, p. 1G8.

Chloroscombrus Oaribceus, Girard, 1. c.

Micropteryx chrysurus, Giinther, Catal. ii, p. 460 ; Kner, Novara Fiseke, p. 101 ; Blocker, Fisk. New
Guinea, p. 84.

B. yii, D. 7
1
^l^, P. 18, V. 1/.5, A. 2

|
^\^, C. 17, C^e. pyL 10-15, Vert. 10/14.

Length of head 4f to .5J, of caudal 4| to one-fifth, height of body 2-| to one-third in the total length.

Eyes—diameter 3-1- in the length of head, 1 diameter from end of snout, and 3/4 apai't. Body high and very

compressed : the abdominal more convex than the dorsal profile. Greatest width of the head equals 2/5 of its

length ; its height equals its length. Cleft of mouth almost vertical, it commences opposite the upper edge of the

orbit, the lower jaw the longer and its end forming part of the dorsal profile when the mouth is closed : the

maxilla reaches to below the first third of the eye. Teeth—fine ones on both jaws, vomer, palate, and
tongue. Fins—dorsal spines weak, increasing in length to the third which is nearly as high as the anterior portion

of the soft dorsal, and 1/5 of the height of the body. Pectoral falciform and 3| to 3| in the total length.

Ventral short and equal to 1/5 the height of the body. Anal similar to second dorsal. Caudal forked. Scales—
small, present behind the eyes and over the body, also forming a sheath for the bases of the dorsal and anal

fins. Lateral-line—forms rather a strong cui've in the first third of its course. Colours—greenish along the back,

becoming silvery on the sides and beneath. A dark blotch over the free portion of the tail.. Ventrals white.

Jerdon observed that this species is tenned Tergaree parah. Tarn, at ]\Iadras.

Habitat.—This fish frequents the West coast of Africa and the Atlantic coasts of America : it has also

been captui-ed at Pondicherry.

Genus, 3

—

Seriola, Cuv.

Branchiostec/als seven : pseudobrancMoi. Body oblong and moderately compressed : abdomen rounded.

Cleft of mouth sometimes deep. Preopercle entire. Villiform teeth in the jaws, vomer, and palatine bones. First

dorsal fin continuous, its spines not strong, the second dorsal and anal with many more rays : as a nole a pair of

pre-a/iial spines, remote from the rest of the fin. Scales small or rudimentary. Lateral-line unarmed. Air-vessel

simple. Pyloric appendages many.

Geographical distribution.—Nearly all temperate and tropical seas.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Seriola nigrofasciata, D. 5-6
|
-^l^^, A. y^lyy. Five or six broad vertical bands on the body : a dark

spot on either lobe of caudal. Red Sea, through the seas of India, to the Malay Archipelago and beyond.

1. Seriola nigrofasciata, Plate LI, fig. 6.

Nomeus nigrofasciatus, Riipp. Atl. Fische, j). 92, t. xxiv, f. 2.

Seriola binotata ? Cuv. and Val. ix, p. 215 ; Cantor, Catal. p. 137.

Seriola Ruppellii, Cuv. and Val. ix, p. 216 ; Bleeker, Makr. p. 73.

Seriola nigrofasciata, Riipp. N. W. Fische, p. 51 ; Giinther, Catal. ii, p. 465 ; Klunz. Verh. z. b. Ges.

Wien, 1871, p. 450.

B. vii, D. 5-6
I
^^1^, P. 19, V. 1/5, A. ^1^, C. 19.

Length of head from 3| in the young to 4^ in the adult, of caudal 5^ to one-sixth, height of body 3^ to

one-foui'th of the total length. Eijes—diameter 1/4 of length of head, 1 diameter from end of snout. Dorsal

profile more convex than that of the abdomen ; snout rather obtuse ; abdomen broad. Lower jaw rather the

longer. Cleft of mouth commences ojjposite the centre or lower thii-d of the front edge of the eye, the maxilla

reaches to below the middle or hind third of the eye. Teeth—villiform in jaws, vomer, palate, and on the tongue.

Fins—first dorsal spines weak, low, from 1/3 to 1/2 the height of the second dorsal, the anterior portion of which
latter equals fi-om 1/2 to 2/3 of that of the body. Pectoral 2/3 as long as the head. Ventral nearly as long as

the head. Anal commences below the middle of the soft dorsal. Caudal forked. Scales—minute. Colours—
bluish gray, with five vertical black bands from the back down the body, and which have a rather anterior

direction above the lateral-line : one or two similar but narrower bands on the head. First dorsal fin black,

second dorsal dark, becoming black near its summit and with a white tip. Pectoral yellow. Ventral and anal

black, the latter with a white tip. Caudal yellowish, the young having a black blotch in the last portion of

either caudal lobe.

Jerdon (M. J. L. and Sc. 1851, p. 137) observes on the affinity of the Madras fish with S. binotata, C.V.
and terms it Mooskoom parah, Tamil.

2 G 2
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Seriola Bussumieri, C.V. ix, p. 217, D. 5
| -gV, A. 2

|

Jg-, may be the young of this species, the specimens
from the Bay of Bengal being only 2 inches in length, but having 7 vertical brown bands. T'here is however in
the Madras Museum a stuifod specimen 22 inches in length, having D. 5

|

-Js-, A. 2 I
Jj. Eyes, diameter 2/7 of

length of head, 1 diameter from end of snout, a slight keel on the side of the tail, and wliich appears different
from 8. nigrofasciata. I have also a skin 12 inches long, in a bad state, from the same place. The ventrals are
shorter than in S. iiigrofasciata.

Halitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. The one
figured (life-size) was captm'cd in Madras in February, 1867, they are not rare.

Genus, 4

—

Seriolichthys, Bleeker.

Decaptiis, Poey.

BrancMosterjals seven. Body oblong, compressed: abdomen rounded. Cleft of mouth of moderate depth.
Preoperde slightly crenulated or entire. Villiform teeth on the jaws, vomer, and 2'>alatines. First dorsal fin
continuous, the second and the anal with many more rays, and each having one or two finlets posteriorly : a pair of
pre-anal spines remote from the rest of the fin may be piresent or absent. Scales cycloid, small. Lateral-line u-narmed.

Geographical distrilution.—From the East coast of Africa, through the seas of India, to the Malay Archi-
pelago and beyond.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Seriolichthys bipinnidatus, D. G
|

2112-5-+ i, A. 0-2
|
Ti--!T+i- Two longitudinal bands, one from the

eye to the end of the dorsal, the second to the middle of the caudal tin. Seas of India.

1. Seriolichthys hipinnulatus, Plate LI, A. tig. 1.

Seriola bijn'nnulata, Quny and Gaim, Voy. Uranie, Zool. i, p. 3G3, pi. 61, f. 3 ; Guv. Reg. Anim. 111. Poiss.

p. 130 ; Jenyns, Voy. Beagle, Fishes, p. 72.

Elagatis bipinmdatus, Benn. Whaling Voyage, ii, p. 283.
Seriolichthys bipinnulatus, Bleeker, Nat. Tyds. Ned. Ind. vi, p. 196 ; Giinther, Catal. ii, p. 468 ; Klunz.

Verb. z. b. Ges. Wien, 1871, p. 452.

Seriolichthys lineolatus, Day, Proc. Zool. Soc. 1867, p. 5o9.
Kulul, Tam.

B. vii, D. 5
I ^hr+'h P- 21, V. 1/5, A. 0-2

| ti'-^ + h C. 18, L. 1. 95, L. tr. 16/28.

Length of head 1/5, of caudal 1/4 to 4/17, height of body 1/5 of the total length. Eye.9—diameter 1/4 of
length of head, Ij diameters fi-om end of snout, and also apart. Body elongated and compressed, its greatest
height being opposite the origin of the soft dorsal fin. Lower jaw slightly the longer, gape of mouth rather
narrow, the maxilla reaches to below the front edge of the eye. GLU-openings cleft as far forwards as to below
the anterior edge of the orbit. Teeth—viUiform in jaws, vomer, palatines, and on the tongue. Fins—dorsal
spines of moderate strength, low, v\'ith the interspinous membrane deeply cleft. Anterior portion of second
dorsal highest, equalling 2/5 of that of the body, at a short distance behind this fin are two rays placed close
together and forming a finlet, they are rather elongated and reach the root of the caudal fin. Pectoral short,
equalling 1/9 of tlie total length. Anal of the same form but anteriorly lower than the soft dorsal, being 2/7 of
the height of the body, it has similarly a posterior finlet. Caudal deeply forked, its middle rays being only equal
to 2/7 of its outer ones. Scales—on cheeks, upper edge of opercles, behind the eyes, and over the body. Colours—two longitudinal blue bands pass fi-om the eye, the upper to the dorsal finlet, and the lower to the centre of
the base of the caudal fin.

Giinther (Catal. 1. c.) gives two pre-anal spines. Not finding any in Madras specimens, I concluded they
belonged to a distinct species : however, since then I see in the " Fishes of Zanzibar," p. 62, that it is observed,
" Bleeker's statement that there are two pre-anal spiues separate from the remainder of that fin requires
further confii-mation." The fish mentioned by Jerdon, M. J. L. and Sc. 1851, p. 136, as Boon Icolal, Tamil,
is this species.

Habitat.—From the East coast of Africa, through the seas of India, to the Malay Archipelago and beyond.
It attains several feet in length. The specimen figui-ed (nearly 12 inches long) is from Madras.

Genus, 5—Nauceates, Cuv.

Nauclerus, Cuv. and Val. (young).

Branchiostegals seven. Body oblong, suh-cylindrical. Cleft of mouth moderate. In the very ijoung there is a
spine at the angle of the preoperde, which becomes absorbed as age advances. Villiform teeth in the Jaws, vomer, and
palatine hones. The first dorsal fin, which is continuous in the young, becomes reduced to a few spines in the adult

:

the second dorsal and anal with many rays ; no spurious fins : in the young two p> re-anal spines remote from the soft

fin, and which become lost with age. Scales small : lateral-line unarmed : a keel on either side of the tail. Air-vessel
present. Pyloric appendages in moderate numhers.

The natural position of this Genus has been subjected to several changes. It is amongst the Scomhridce in
Cuv. and Val.'s grand work, and Giinther in his " Catalogue of Fishes," left iVcracraies in the same familv, but
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included Nauderus amongst tlie Caranrjidoe. Gill and Kner distinctly proved Nauderus to be tlie young of

Naucraten, in wliicli the authora of the " Fishes of Zanzibar," p. 63, acquiesced and referred the Genus to

Carangidce.*

Habitat.—These " pilot fishes" are spread through all the seas of temperate and tropical regions. Most

travellers in sailing vessels have seen them as close attendants upon sharks, leading them, as the sailors consider,

to their prey.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Nmicrates dudor, D. 3-6
|
2-6-2¥. ^- 0-2

| t6-tt- ^i^e to seven broad bluish vertical bands on the body.

' 1. Naucrates ductor, Plate LI, A. fig. 2.

Gasterosteus dudor, Linn. Syst. Xat. p. 489 ; Brun. Pise. Mass. p. 67 ; Bennett, Whaling Voyage, ii,

p. 27-1.

Gasterosteus antecessor, Dald. Skrivt. Nat. Selsk. Kjob. ii, p. 166.

Scomier dudor, Bl. t. 338; Hasselq. Iter, p. 336; Mitchell, Trans. Lit. and Phil. Soc. New York, i,

p. 424.

Scomh&r Koelreuteri, Bl. Schn. p. 570.

Centronotus condudor, Lacep. iii, p. 311 ; Risso. Ich. Nice, p. 428, and Eur. Merid. iii, p. 193 ; Conch.

Trans. Linn. Soc. xiv, p. 82.

Naucrates dudor, Cuv. and Val. viii, p. 312, pi. 2.32; Tarrell, Brit. Fish, i, p. 170; Guichen, Exp. Alger.

Poiss. p. 60 ; Gunther, Catal. ii, p. 374 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 445.

Naucrates Noveloracensis, Cuv. and Val. viii, p. 325.

Naucrates Indkus, Cuv. and Val. viii, p. 326 ; Cuv. Eeg. Anim. 111. Poiss. pi. 54, f. 1 ; Less. Voy. Coq.

Zool. Poiss. p. 157, pi. xiv ; Richards. Ich. China, p. 269 ; Kner, Novara Fische, p. 145.

Naucrates Koelreuteri, Cuv. and Val. viii, 327.

Nauderus compressus, Cuv. and Val. ix, p. 249, pi. 263 ; Giinther, Catal. ii, p. 469 (.? young).

Tkynnus pompilus, Gronov. ed. Gray, p. 123.

B. vii, D. 3-6
I
„1^, P. 21, V. 1/5, A. 0-2

|
^l-^, C. 17, Crec. pyl. 12-15, Vert. 10/16.

Length of head 1^ to 2/9, of pectoral 1/8, of caudal 2/11, height of body 1/4 to 2/9 of the total length.

^,)/es—diameter 1/5 of length of head, \\ diameters from end of snout. The greatest width of the head equals

3/5 of its length, and its height equals its length behind the posterior nostril._ The maxilla extends to below the

anterior edge of the orbit. Teeth—vilbform in jaws, in a pyriform band on vomer, and a long patch on the

palatines, tongue rough. Fi^is—fii'st dorsal spine short, second dorsal highest anteriorly, anal commences under

the middle of the second dorsal. Pectoral as long as the ventral, which reaches 2/5 of way to the base of the

anal. Caudal deeply forked. Scales—cycloid. Lateral-line—a little raised on the side of the tail. Colours—
bluish, with five or six dark vertical bands : caudal sometimes with the ends of the lobes wliite, and having a

dark band across their last thii-d. Basal half of anal and centre of dorsal dark gray.

Nauderus alhreviatus, C.V. Lowe, Gunther : N. Irachycentrus, triacauthus, annularis, and. leucurus, C.V.

and Giinther, are all probably young of this or closely allied species, having two pre-anal spines, and a more or

less sen-ated preopercle, &c.

Habitat.—Seas of temperate and tropical regions. A specimen 7 inches long of the " pilot fish" is in the

Calcutta Museum, taken in the Indian Ocean by J. Hart, Esq., of the " Inflexible."

Genus, 6—Chorinemus, Cuv. and Val.

Scomheroides, Lacep.

BrancMostegals seven or eight : psetidolranchice. Body ollong and compressed. Eyes lateral. Cleft of month

moderate or deep. Teeth in jaios, also present on vomer, palatines, and tongue. Two dorsal fins, the first (preceded

by an immoveable, recumbent spine, directed forwards) has a groove at its base for its reception, it is formed by a

few free spines, but in a less number than the rays of the second dorsal or anal, the posterior rays of both ofiohich last

are either detached or semi-detached; a pair of pre-anal spines separated by an interspace from the reniainder of the

fin. Dermal scales mostly lanceolate. Lateral-line continuous, not heeled. Air-vessel bifurcated posteriorly. Pyloric

appendages numerous.

Geographical distribution.—Red Sea, seas of India to the Malay Archipelago : also found in tropical

parts of the Atlantic.

Although this Genus is as a rule marine, the young ascend estuaries and tidal rivers, and it is not

uncommon to find them in the Hoogly at Calcutta. As food they are dry and rather tasteless, in this respect

resembhng Trachynotus.

* " A second que-stion arises, whether Naucrates should be referred to Scomhridm or Carangidm. The two anal spines of the

young are sep.irate from the soft portion: and although the number of caudal vertebrae is increased by two, yet the number of

aI>dominal verteliriF reniaitis the same : we are therefore inclined to remove this genus from the Scombrida} to the Carang'ds." (Fish.

Zanz. p. 6:5.) Elceker iu tlie Family Liciioiuti includes '^•av.crates, Chorinemus, Trachynotus, and Elacate.
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SYNOPSIS OF SPECIES.

1. ChorlHeimia Sancti.Petn,!). 7
\
^-^2^, A. 2

]
^l^^. Height ofbody 4i to 4s in the total length. Maxilla

rcaehfs to below bind edge of orbit. No enlarged teeth : in a triangular patch on the vomer elongated

posteriorly. Dorsal spines flattened and do not overlap in the adult. Scales lanceolate and pointed. A single

row of dark blotches above the lateral-line and sometimes a second below it :
summit of soft dorsal black. Red

Sea seas of India to the Malay Archipelago and beyond.

2. Chorinamus moadetta, D. 7
|

Jj-, A. 2 | -^h^. Height of body 5^ in the total length. Maxilla reaches

to below last thii-d of orbit. Canine-like teeth in front of either jaw : an elongated oval patch on vomer.

Dorsal spines rounded and overlap. Scales like needles lying close together. A single row of dark blotches

above the lateral-line : summit of soft dorsal black. Seas of India.

3. Ghorinemus lysan, D. 7
| ts-to- ^- 2

I
tt-ts- Height of body 1/4 of the total length. Maxilla reaches

to beyond the hind edge of the orbit. No enlarged teeth in jaws : in a triangular spot on vomer, having a

posterior prolongation. Dorsal spines overlap. Scales lanceolate; six or eight large, round, gray marks on the

side : summit of soft dorsal black. Red Sea, seas of India to the Malay Archipelago and beyond.

4. Cliorinemus tala, D. 7
\
^, A. 2

\

^. Height of body 3f in the total length. MaxiUa reaches to

below hind edge of the eye. Strong canines in either jaw : in a quadrangular patch of viUiform ones on the

vomer. Dorsal spines overlap. Seniles lanceolate and "pointed. A row of dark spots along the sides. Summit

of second dorsal black. Seas of India.
_ , , , , ,, T,r .„

5. Ghorinemus toho, D. 7
|
„i^, A. 2

\
^l^^. Height of body 3i to 3| m the total length. Maxilla

reaches to nearly or quite below the hind edge of the eye. No enlarged teeth in the jaws : ma triangular patch

on the vomer. Dorsal spines overlap. Scales lanceolate. A row of dark spots along the sides. Vertical fins

darkish. Seas of India to the Andamans.

1. Ghorinemus Sancti-Petri.

Cuv. and Val. viii, p. 379, pi. 236 ; Bleeker, Makr. p. 4-5 ; Jerdon, M. J. L. and Sc. 1851, p. 136 ;
Peters,

Wieg. Arch. 18-5.5. p. 24.5; Giinther, Catal. ii, p. 473 (part).

Thjnnus Mohiccensis, Gronov. ed. Gray, p. 121.

Scomheroides sancti-petri, Bleeker, Bintang, 1868, p. 4.

B. viii, D. 7
1
^l^, P. 17, V. 1/5, A. 2

|
^1„, C. 15.

Length of head 5-1- to 5|, of pectoral 4^, of caudal 4^, height of body 4^ to 4| in the total length. Eyes-

diameter one-fourth to 4^ in length of head, 1 to 1-^- diameters from end of snout, and also apart. Greatest

width of head equals 2/5 of its length, and its height its length posterior to the hind nostril. Profile above orbit

slightly concave. The maxilla reaches to beneath the hind edge of the orbit, it is concealed by the preorbital

except in the last third of its coui-se. Central longitudinal crest on the skull scarcely elevated. Angle of

preopercle slightly produced. Teeth—in several viUiform rows anteriorly in both jaws, becoming a smgle one m
the last 2/3 of the premaxillaries : in two rows in the lower jaw : in a triangular patch, elongated posteriorly, on

the vomer : in a pp-iform band, largest anteriorly, on the palatines, and also on the tongue. Fins—the spines of

the first dorsal are flattened, laterally expanded into a lanceolate form, and have a keel along their centre : m
the adult one spme does not extend so far as to the base of the next before it, but they slightly overlap m the

young Second dorsal commences midway between the snout and the front nostril, its first portion is elevated

and e^Jiuals 4/9 of that of the body, and is 1/5 higher than the commencement of the anal. Ventral reaches half

way to the anal. Caudal deeply lobod. ,S'c«7e.s—lanceolate and pokited in their exposed portions which havea

line along their centre and the posterior part depressed, behind the exposed lanceolate portion each scale ends in

a narrow"" pedicle rather more than half its entire length. In the young they are not quite so pointed and when

removed appear much like a spoon. Lateral-Une—makes an obtuse angle opposite the middle of the pectoral fin,

from thence it gi-adually slopes downwards, becoming straight beneath the first dorsal ray. Golours—a bluish-

gray spot on the opercle, and a row of from 6 to 8 dark blotches above the lateral-lme
:
sometimes, more

especially in the adult, a second row beneath it. Summit of soft dorsal black.

Eahitat.—Ued Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. It attams

at least 20 inches in length.

2. Ghorinemus moadetta, Plate LI, B. fig. 1.

Scomler tol parah, Russell, Fish. Vizag. ii, p. 29, pi. 138.

Ghorinemus moadetta, Cuv. and Val. viii, p. 382 ; Riipp. N. W. Fische, p. 45 ;
Klunz. Verb. z. b. Ges.

'

Clwrinemus tol, Cuv. and Val. viii, p. 385 ; Cantor, Catal. p. 119 ; Jerdon, M. J. L. and Sc. 1851,

p. 136 ; Giinther, Catal. ii, p. 473 ; Day, Fish. Malabar, p. 93; Kner, Novara Pische, p. 162.

Ghorinemus Sancti-Petri, Giinther, Catal. ii, p. 473 (pt.) ;
Day, Fish. Malabar, p. 95.

B. viii, D. 7
I

Jr, P- 19. V. 1/5, A. 2
|
^l^, C. 17.

Length of head 5f to 5f, of caudal 6|, height of body 5i in the total length. £'^es—diameter 4J- to

one-fifth in length of head, Ii diameters from end of snout, and also apart. Dorsal profile rather more convex

than that of the abdomen, and rather concave above the orbits, the central and lateral ndges on the summit ot
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the head well developed. Tlie lower jaw somewhat the longer, the cleft of the mouth commences opposite the

middle of the eyes, the maxilla (which is mieovered from beneath the first third of the eyes) reaches to

beneath the last tliird of the orbit.* Greatest depth of preorbital equals 1/3 of tlie diameter of the orbit.

Teeth—in the premaxillaries in a single row, the two anterior ones of which are large and rather canine-like,

posteriorly to these are some villiform ones : teeth in the lower jaw in two rows, the outer of which is curved
rather outwards and upwards, whilst there are enlarged ones on either side of the symphysis : an elongated ovate

patch on the vomer having an anterior-posterior direction : in a long pyriform band on the palate largest

anteriorly, also on the tongue. Fins—dorsal spines rounded, not flattened, overlapping and twisting laterally

when elevated. Second dorsal commences midway between tlie anterior edge of the eye and the base of the
caudal fin, its first portion is the highest equalling 2^ in that of the body, and 1/3 higher than the first part of

the anal. Pectoral as long as the head behind the middle of the eye. Ventral reaches 2/5 of the way
to the anal. Caudal deeply forked. Scales—are peculiar, resembling needles sharp at both ends, lying close

together and interdigitating, it is only near the free portion of the tail that they become at all scale-like.

Lateral-line—rather indistinct and almost straight, making one slight angular elevation above the last tliird of

the pectoral. Colours—silvery along the upper third of the body, becoming white on the sides and below,

a series of 6 or 8 blotches along the sides, mostly above the lateral-line. A black blotch at the highest point of

the second dorsal and the ends of either lobe of the caudal, the other fins yellow.

This species in its external form resembles G. Sandi-Petri, C. V., but its scales are entirely different,

corresponding apparently to C. Alauritianus, in which they are said to be smooth requiring a magnifying glass

to detect, as under the naked eye they merely resemble pores. Likewise it appears to be G. tol, in which the

mode of scaling as existing in this species is described, but the mouth is said only to be cleft below
the front edge of the eye, Russell observes that Scomher tol parah is without scales. Ghorinemus tol of

Cantor and Jerdon is identical with the C. moadetta. It is also termed Toal parah or "leather skin"
by the natives.

Habitat.—Red Sea, east coast of Africa, and seas of India, attaining upwards of 15 inches in length.

As food its flesh is dry and tasteless.

3. Ghorinemus lysan.

Scomher lysan, Forsk. No. 67, pi. 54.

Scomher Forsteri, Bl. Schn. p. 26.

Scomberoides Gommersoniamis, Lacep. ii, pi. 20, f. 3.

Scomher ahen parah, Russell, Fish. Vizag. ii, p. 31, pi. 141.

Scomber Madagascariensis, Shaw, Zool. iv, p. 590, pi. 85 ; Bennett, Life of Raffles, p. 689.

Lichia lysan, fiiipp. Atl. Fische, p. 91.

Ghorinemus Gommersonianus, Cuv. and Val. viii, p. 370; Bleeker, Makr. p. 44 ; Jerdon, M. J. L. and Sc.

1851, p. 136.

Chorine^nus lysan, Cuv. and Val. viii, p. 387 ; Riippell, N. W. Fische, p. 44 ; Cantor, Catal. p. 118

;

Giinther, Catal. ii, p. 471 ; Day, Fish. Malabar, p. 92 ; Kner, Novara Fische, p. 163 ; Klunz. Verb. z. b. Ges.
Wien, 1871, p. 448.

.** Ghorinemus Farkharii, Cuv. and Val. viii, p. 388.
Ghorinemus aculeatus, Cuv. and Val. viii, p. 384.
Toal parah, Tam. ; Parah, Hind.

B. viii, D. 7
I
r^l^, P. 19, V. 1/5, A. 2

|
^^_^, C. 19, Vert. 10/lG.

Length of head 5| to one-sixth, of caudal two-ninths, height of body 3^ to one-fourth in the total

length. Eyes—diameter 1/4 of length of head, 1/2 to 2/3 of a diameter from end of snout, and rather above
1 apart. Greatest width of head 2^ in its length, whilst its height almost equals its length. Body rather
strongly compressed, profile over nape slightly concave. Cleft of mouth deep, the maxilla extending nearly
half a diameter behind the orbit, the maxilla is narrow and uncovered by the preorbital from beneath the
first third of the eye. The length of the premaxillary is 4/7 of that of the head. Teei/i—anteriorly
in two rows, posteriorly in one in the premaxillaries : in two rows in the lower jaw, the outer of which is

directed outwards and upwards in the young, some of the anterior teeth in both jaws are rather enlarged : in a
triangular spot rather prolonged posteriorly in the vomer : in a pyriform band, largest anteriorly, on the pala-

tines, also on the tongue. Fins—the anterior portions of the soft dorsal and anal elevated, equalling 4/5 of the
length of the head, the last 8 or 10 rays semi-detached, the last rather elongated. Caudal deeply forked.

Scales—distinct and lanceolate. Lateral-line—has a slight angular elevation soon after its commencement.
Colours—sis to eight large, round, gray spots like finger-marks on the side, the lateral-line sometimes going
through the two first, while the others are all above it : summit of soft dorsal black.

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond ; it attains a considerable size.

4. Ghorinemus tala.

Scomber tala parah, Russell, Fish. Vizag. ii. p. 30, pi. 140.

• Mouth cleft to below front edge of eye in C. to}, accorJiDg to Russell, Cav. ami Val., Giinther, &c.
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Cliorrnenms tnla, Cuv. and Val. viii, p. 377 ; Jerdon, M. J. L. and Sc. 1851, p. 13G ; GiintLer, Catal. ii,

p. 473 ; Day, Fish. Malabar, p. 03.

B. vHi, D. 7
I ^V. P- 19> V- 1/5, A. 2

I tV. C. 17.

Length of head 5f , of caudal 4f , height of body 3f in the total length. Eyes—diameter 1/4 of length

of head 1 diameter fi-om end of snout, and 1^ apart. Greatest w-idth of head equals 3/7, and its height equals

7/8 of its length. Dorsal and abdominal profiles equally convex. Lower jaw prominent : cleft of mouth
commences opposite the upper third of the eye : the maxilla (which is unco%-ered from below the middle of

the eye) extends to beneath the hind edge of the eye. Greatest depth of preorbital equals 3/7 of width

of orbit. Posterior limb of preo])ercle nearly vertical, and its angle not produced. Teeth—two strong

canines directed a little outwards at the symphysis in either premaxillaiy, and several viUiform rows behind

them, laterally a single row of rather distantly placed pointed teeth : in the lower jaw at the sj'mphysis are two

canines anteriorly pointing a little forward, posteriorly two more directed upwards, laterally two rows of teeth,

the inner beino- considerably the larger : in a quadrangular spot on the vomer, in a pyriform band larger

anteriorly on the palatines, and also on the tongue. Fuis—dorsal spines overlapping and twisting slightly

laterally when elevated. Second dorsal commences midway between the nostrils and the base of the caudal,

its first portion equals 2^ in the height of the body, and is 1/5 longer than the anterior part of the anal. Pectoral

as long as the head without the snout. Ventral reaches 2/5 of the distance to the anal. Caudal deeply forked.

Scales—rhomboidal, and more or less pointed posteriorly, on being removed the outer half is found to be

lanceolate, the posterior more contracted. Lateral-line—becomes straight below the middle dorsal spine, in this

course it has an angular elevation above the last 2/3 of the pectoral fin. Colours—leaden-silvery in the upper

third of the back, silvery-white on the sides and below, a series of 7 spots above the middle of the sides, the

two first being intersected by the lateral-line. Summit of second dorsal black.

Ealitat.—Seas of India, attaining at least 6| inches in length.

5. Chorinemus toloo, Plate LI, A. fig. 3.

Scomher toloo ixxrali, Eussell, Pish. Vizag. ii, p. 29, pi. 137.

Chorinemus toloo, Cuv. and Val. viii, p. 377; Giiuther, Catal. ii, p. 473; Day, Fish. Malabar, p. 96;

Klunz. Verb. z. b. Ges. Wien, 1871, p. 447.

B. viii, D. 7
I

^l^, P. 20, V. 1/5, A. 2
]
^\^, C. 19.

Lenoih of head 5f, of pectoral 1/8 to SJ, of caudal 41 to one-fifth, height of body 2>l to 3| in the total

leno'th. Eijes-—diameter 2/9 of length of head, 1 diameter from end of snout, and also apart. Body elliptical,

compressed ; a gradual rise to the first dorsal. Greatest width of head ecpals 2^ in its length, and

its heio-ht almost its length. Cleft of mouth commences opposite the upper third of the eye. The masiUa

extends to nearly or quite below the posterior margin of the orbit : upper jaw only uncovered in the last 1/3

of its extent : premaxUlaries equal to 4/7 of the length of the head. Preorbital narrow, but covering the first 2/3

of the maxilla : preopercle narrow, having its angle rounded and produced. Central crest of the skull distinct.

Teeth—comparatively large, in a single row in the upper jaw and in two in the lower, the outer of which last

is directed somewhat outwards, whilst there are two canine-like teeth on either side of the symphysis

of the lower jaw : in a triangular patch on the vomer : an elongated pyriform band, largest anteriorly on the

palatines, and on the tongue. Fins—the anterior portion of the soft dorsal elevated, similar to the anal, and 1/2

the height of the body, the posterior 8 or 10 rays of either fin semi-detached, and the last rather elongated.

Caudal deeply forked. Scales—small but distinct, and lanceolate in their exposed portion. Lateral-line—has a

very slightly raised angle in the first part of its course, but its general direction is straight. Colours—greenish

tino-e alono- the back shot with blue, becoming of a dull silvery below the lateral-line. Six to eight moderately

sized, oval, and indistinct vertical spots or blotches on the side, usually intersected by the lateral-line. Vertical

fins darkish.

JLdlitat.—Seas of India, the specimen figured (11 inches long) is from the Andamans ; it is said to attain

eighteen inches in length.

Genus, 7

—

Teachtnotus,* {Lacep.) Cuv. and Val.

Acanthinion and Ccesiomorus, Lacep.

Branchiostegals seven: pseudoliranchice ahsent. Body compressed, more or less elevated, ivith the frontal

region prominent. Eyes lateral. Snout oltuse and su'ollen : cleft of mouth small. Teeth on the jaws, vomer, and

palatines, us^tally lost tcith age. Two dorsal fins, the first composed of spines having a small connecting membrane

(receivable into a groove at their base), and a horizontal one, directed fonvards, anterior to the fin : second dorsal and

anal with more rays than spnnes in the first dorsal : the anterior portion of the second dorsal and anal pointed ami

i-hmgated : tivo pre-anal spines separated by an interspace from the remainder of the fin : no finlets. Scales small.

Lateral-line unarmed. An air-vessel bifurcated pjosteriorJy. Pyloric appendages nmnerous, or in moderate numbers.

Geographical distribution.—From the Ecd Sea, through the seas of India to the Malay Archipelago

and beyond.

* CuHaHi, Tamil.
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SYNOPSIS OF SPECIES.

1. Trachynofus BaiUonn, D. 6-7
|
2-2^27. ^- 2

| t^-yt- Short ventral fins, caudal from 3^ to 31 in the total

length : 3 to 5 small black spots on the lateral-line. Red Sea, seas of India to the Malay Archipelago.

2. Tracliynotus Eussdlii, D. 6
| -^l^-g, A. 2

| ^V- Comparatively long ventral fins : caudal 4^ to 4j in the

total length : 3 to 5 large and dull roundish blotches above the lateral-line. Seas of India to the Malay
Archipelago.

3. Trarhynotus ovalus, D. 6-7
| t¥-2T> -^- 2

| ttt^tt- Golden, vnthout blotches. Red Sea, seas of India

to the Malay Archipelago and beyond. Also found in the Atlantic, between Africa and America.

1. Trachynotus Baillonii, Plate LI, A. fig. 4.

Ccesiomorus Baillonii, Lacep. iii, p. 93, pi. 3. fig. 1.

Ccesiomorus quadripunctattis, Riipp. Atl. Fische, p. 90, pi. 24, f. 1.

Trachinotus quadripunctatus, Cuv. and Val. viii, p. 434 ; Cantor, Catal. p. 122.

Trachinotus Bailloni, Cuv. and Val. viii, p. 431 ; Giinther, Catal. ii, p. 484 ; Day, Fish. Malabar, p. 98
;

Klunz. Verb. z. b. Ges. Wien, 18 71, p. 449.

Vella oodoo and Parruvu, Mai. ; Mookalee, Tamil.

B. vii, D. 6-7
1
22I2T, P- I'', V. 1/5, A. 2

|

^i^, C. 19, Ca?c. pyl. 12, Vert. 9/12.

Length of head 5^- to 5|, of pectoral one-eighth, of caudal 3^ to 3 i, height of body from one-third to 3 j in

the total length. Eyes—diameter 2/7 to 1/4 of length of head, 1 diameter from end of snout, and 1\ apart.

Body elevated and strongly compressed : jaws of equal length : the maxilla nearly reaches to beneath the

centre of the orbit. Teeth—card-like in both jaws, on vomer, and palatines. Fins—the first dorsal spines

moderately strong : second dorsal and anal are very much produced in front, and if laid backwards those of the

dorsal reach to nearly the end of that fin : those of the anal to its posterior extremity : whilst the last fifteen

rays are parallel with the back and abdomen. Pectoral as long as the head, excluding the snout. Ventral

small, equalling 1^ diameters of the orbit. Caudal with deeply produced lobes, the upper slightlj' the longer,

the central rays 1/4 the length of the outer ones. Scales—small, placed in sinuous lines. Lateral-Iine —nenrlj
straight, and in simple tubes. Colours—upper surface of bead and back of a silvery yellowish-green, becoming
lighter on the sides, and silvery-white on the abdomen, opercles, and cheeks. Lobes of dorsal, anal, and caudal

black, some white likewise on those of the tail : a row of three to five deep black blotches along the sides and
on the lateral-line.

Hahitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago : it attains at

least 20 inches in length. The specimen figiu'ed is 13 inches long and from Aden.

2. Trachynotus Russellii, Plate LI, B. fig. 3.

Scomber lotla parah, Russell, Fish. Vizag. ii, p. 32, pi. 142.

Scomber lotla, Shaw, Zool. iv, p. 591.*

TracMnotus Bussellii, Cuv. and Val. viii, p. 436 ; Jerdon, M. J. L. and Sc. 1851, p. 136.

Tracliinotus obloncjus, Cuv. and Val. viii, p. 437 ; Giinther, Catal. ii, p. 484.

B. vii, D. 6
I

^\-^, P. 17, V. 1/5, A. 2
| ^o^^, C. 17.

Length of head one-fifth to 5f, of caudal one-fourth to 4|, height of body 3i to 3f in the total

length. Eyes—diameter Sj to 3f in the length of head, about 1 diameter from end of snout, and \% apart.

Dorsal and abdominal profiles about equally convex, snout obtuse. Height of head equals its length. Jaws of

about equal length, the cleft of the mouth commences opposite the middle or lower third of the front edge of the
orbit, and the maxilla reaches to beneath the centre of the eye. Preorbital at its widest part equals the width
of the maxilla. Central longitudinal crest on the head well developed. Teeth—fine ones on jaws, vomer,
and palatines, even in fish 22 inches long. Fi7i.s—spines of first dorsal of moderate strength : anterior rays of
second dorsal prolonged, equalling 2/3 or 3/4 of the length of the base of the fin, and being similar to those of
the anal. Pectoral rounded, as long as the head without the snout, or behind the middle of the eyes. Ventrals
as long as the postorbital portion of the head in the adult, rather longer in the young, they reach above half-

way to the anal in the young, but are not quite so long in the adult. Caudal deeply forked, the central

rays equalling 1/3 of those of the longest outer ones in the young, but 1/4 or even less in the adult. Scales—
in irregular rows, small. Lateral-line—nearly straight. Colours—greenish, dashed with yellow on the back,
becoming more golden on the sides and beneath : usually a dark blotch at the upper margin of opercle
and commencement of the lateral-line. From 3 to 5 large, dull, rounded blotches a little distance above the
lateral-line, but which often disappear after death : they are much darker and more persistent in the adult
than in the young : elongated portions of dorsal and anal fins, also lobes of caudal, orange stained with black.

This species can at once be distinguished from T. Baillonii by the spots being above, not on, the lateral-

line, and by its much longer ventral fins.

Amongst Sir Walter Elliot's dra-n-ings of Indian Fishes is one of this genus, having the dorsals black, and
a black band along the anal. The soft dorsal is scarcely higher than the spinous, but the figui-e is scarcely
2 inches in length.

Hahitat.—Seas of India to the Malay Archipelago. It is not uncommon at Madras, my largest specimen
being 22 inches long, from Canara : specimen figured 13 inches long.

* Shaw obseri-es " var. ? pi. 137" in RusseU'a Fish. Vizag. which is Chorinemus toloo.
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3. Trachynotus ovatus,* Plate LI, B. fig. 2.

Gasterosteus ovaius, Lin. Syst. Nat. i, p. 490.

C'cesionoms Blocliil, Lacep. iii, p. 95, pi. iii, f. 2.

Centronotus ovalis, Lacep. iii, pp. 309, 316.

Scomber falcatus, Porsk. p. 57.

Scomber moolmlee-'parah, Russell, Fisli. Vizag. ii, p. 39, pi. 154.

Tracldnotus falcatus, Lacep. iii, p. 79; Riipp. All. Fische, p. 89; Cuv. and Val. viu, p. 4.jO.

Trucldnotus mooJcalee, Cuv. and Val. viii, p. 423 ; Cantor, Catal. p. 120 ;
Jerdon, M. J. L. and Sc. 1851,

p. 13G.

Trachinotus Blochii, Cuv. and Val. viii, p. 425.

Trackinotus affinis and falcifer, Cuv. and Val. viii, p. 428.

Trachinotus dreimnis, Cuv. and Val. viii, p. 429.

Trachjnotus ovatus, Gunther, Catal. ii, p. 481; Day, Pish. Mai. p. 97; Steind. Ak. Wien, 1869, p. /09;

Kner, Novara Pisclie, p. 164 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 449.

Kootili, Tamil.

B. vii, D. 6-7
I
ttIjt, P- 17, V. 1/5, A. 2

] -.1t». C 17, Csc. pylori 12.

Length of head 2/9, of pectoral 1/8, of caudal 1/4, height of body 1/2 to 3/7 of the total length. Eyes—

in centre of height of head, diameter 1/3 to 2/9 of length of head, 1/2 of a diameter in the young to 1 l in the

adult from end of snout, and 1^ apart. Body elliptical and compressed, snout obtuse ; a considerable rise

from it to the first dorsal, but superior and inferior profiles of body equally convex. Mouth oblique : maxilla

reaching to beneath the centre of the orbit. Teeth—in young specunens a band of card-like ones m both jaws,

but as the fish increases in size (as eight inches in length) they disappear, as well as those on the vomer and

palatine bones. J//(s—second dorsal having its first ray highest, and equalling 1/2 the height of the body, its

last portion or two-thirds parallel with the cui-ve of the back. Ventrals in the young as long as the head behind

the middle of the eyes. Caudal with deep lobes, its central rays equal 2/5 of its outer ones. Scales—muiute.

Lateral-line—at first very slightly ascends, and then forms a slight curve to opposite the eleventh dorsal ray,

from whence it proceeds straight to the centre of the caudal. Colours—more or less golden colour
:
the upper

half of the first five dorsal rays tipped with black, and the fin generally with minute black points : sometimes

the anal and caudal are similarly marked. Pectoral gray in its first three quarters, its last fourth yellow.

Amongst Sir- Walter Elliot's drawings of Indian Pishes is one of the young of this species (2 inches long)

showing the soft dorsal black, and a dark band along the anal.

Habitat.—Bed Sea, East coast of Africa, through the seas of India to the Malay Archipelago and

beyond : it attains at least 20 inches in length. This fish salts well, but when fresh is dry and insipid.

Genus, 8—PsETTUSf (Gomm.), Cuv. and Val.

Monodactijlus, Lacep.

Branchiostegals six : pseiidohra7)chi(p. Body much compresssd and elevated. Eyes lateral. Cleft of mouth

small, snout short. Teeth villiform on jaws, vomer, falatine bones, and tongue. A single dorsal fin ivith'^even or

eight qnnes : anal with three, continuous with the rest of the fin : ventrals rudimentary. Scales small, covering the

veiiicalfins. Lateral-Une unarmed. Air-vessel present, bifurcated posteriorly. Coical appendages numerous.

Geographical distribidion.-Ued Sea, East coast of Africa, seas of India to the Malay Archipelago and

beyond.

SYNOPSIS OP SPECIES.

1. Psettus falciformis, D. ^^^q, A. ^\, L. 1. 100. Height of body half to 2^ in the total length. Silverj-.

Red Sea, seas of India and beyond.

2. PseUus argenteus, D. ^
J30' ^- y^'ao- L. 1. 75. Height of body 2/3 of the total length. Silvery. A

black ocular baud and a second from the dorsal spine to opercle. Red Sea, seas of India and beyond.

1. Psettus falciformis, Plate LI, A. fig. 6.

Monodactylus falciformis, Lacep. iii, pp. 131, 132, 133.

Psettus Commersonii, Cuv. and Val. vii, p. 250.

Psettus falciformis, Giinther, Catal. ii, p. 488 ; Day, Fish. Malabar, p. 100.

Purrandee, Mai.

B. vi, D. ^!^, P. 16, V. 1/3-5, A. A, C. 17, L. 1. 100.

• Length of head one-fourth to 41, of caudal 4^ to one-fifth, height of body half to 2i in the total length,

jj^es—diameter 2^ in length of head, 1/2 a diameter from end of snout, and 1 apart. Clett of mouth oblique.

* The synonvmy of the Atlantic species is not inserted amongst the ahove, see Cluztodon rhomboides, Bl. t. 209 : Acanthinion

rUmboides, Lacep. : Trdchinutxis rhomboides, fuicas and teraia, C and V. : T. spinosus, Dekay : Lichia spinosa, Baird :
Dohodon

spinosiw, Gerard.

t Fiiiiiily PsETToioEi, BIceker.
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the maxilla reaches to below the front edge or first third of the eye. Angle of preopercle rounded and finely-

serrated. Greatest depth of preorbital equals 1/3 of the diameter of the eye. Teef/i—villiform and in niimerous

rows in both jaws, present on vomer, palate, and tongue. J'nfS—dorsal spines nearly concealed, anterior rays

elevated anteriorly. Pectoral 2/3 as long as the head. Ventrals placed close together like two spines, the rays

being minute. Anal of the same form as the dorsal, its anterior portion as high as the head is long. Caudal

rather deeply emarginate. Scales— ahont 120 rows descend to the lateral-line. Latercd-h'ne—tormH a long arch

becoming straight on free portion of the tail. Colours—sUvery, soft dorsal and anal tinged with black.

HahitciL—Uccl Sea, seas of India and beyond : attaining at least 9 inches in length. The specimen

figured (from Madras) is 6? inches in length.

2. Psettus argenteus, Plate LI, B. fig. 5.

CJmtodon argenteus, Linn. Amasn. Acad, iv, p. 249 ; Bl. Schn. p. 230.

Scoviler rhomheus, Forsk. p. 58 ; Shaw, Zool. iv, p. 595.

Gentrogaster rliomlieus, Gmel. Linn. p. 1338.

Acantiiopodus argenteus, Lacep. iv, pp. 558, 559.

Centropodus rlwmbeus, Lacep. iii, pp. 303, 304.

Zeus kanki-sandaiva, Russell, Fish. Vizag. i, p. 47, pi. 59.

Psettus rhambeiis, Cuv. and Val. vii, p. 245 ; Cuv. Reg. Anim. III. Polss. pi. xlii, f. 2 ;
Bleeker, Chstod.

p. 29 ; Peters, Wieg. Arch. 1855, p. 247.

Monodadylus rhomheus, Griffith in Cuv. An. King. Fishes, pi. 55, f. 2 ;
Swainson, Fishes, ii, p. 212

;

Cantor, Catal. p. 172.

PseUus argenteus, Richards. Voy. Erebus and Terror, Fishes, p. 57, pi. 35, f. 1-3; Giinther, Catal. ii,

p. 487; Day, Fishes of Malabar, p. 99; Kner, Novara Fische, p. 164; Klunz. Verh. z. b. Ges. Wien, 1871,

p. 794.

Monodactylus argentezis, Bleeker, Fish. Madagascar, p. 65.

Nga-pus-soond, Mugh. ; Oo-chra-dah, Andam.

B. vi, D. ^l-^, P. 17, V. ^^3, A. ^l-^, C. 17, L. 1. W-
Length of head one-fourth to 4i, of caudal 4i, height of body Is in the total lengtli. %p.9—diameter

2-!- in length of head, 1/3 of a diameter from end of snout, and 1 apart. Cleft of mouth oblique, lower jaw the

longer, the maxilla reaches to below the front edge of the eye. Angle of preopercle rather angular and finely

serrated. Greatest depth of preorbital equals 2/7 of the diameter of the eye. Teeth—viUiform and in numerous

rows in both jaws : present on vomer, palatines, and tongue. Fins—anterior dorsal rays elevated, equalling 1/5

more than those of the anal. Pectoral as long as the head excluding the snout. Ventrals placed close together

like two spines, the rays being minute. Anterior anal rays as long as the head. Caudal emarginate. Lateral-line—
makes a long, low curve, becoming straight nearly below the last fourth of the dorsal fin. Colours—silvery with

purplish reflections, especially about the anal fin : the back is of a yellowish green, which after death rapidly

assumes a leaden hue. One rather wide black band passes dii-ectly downwards from the nape to the centre ot

the eye ; a second from opposite the three first dorsal spines goes as far as the opercle. Some of the dorsal is

stained with black, as is also the anterior portion of the anal though to a less extent. Pectoral and ventral

colourless : caudal yellow, with a narrow black posterior edge.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond : it attains

at least seven inches in length. Most common in Malabar during the monsoon months. The specimen figm-ed

(life-size) is from Madras.

Genus, 9

—

Piatax, Cuv. and Val.

BraneMostegals six : pseudobranchice. Body compressed and much elevated. Eyes lateral. Cleft of mouth

small : snout short. Teeth setiform, trilobed at their summits, some also present on the vomer. A single dorsal fin

with from three to seven spines, which are nearly hidden : anal with three continuous with the rest of the fin : ventrals

well developed. Scales ctenoid, of moderate or small size, extended on to the vertical fins. Lateral-line unarmed.

Air-vessel simple. Pyloric appendages few.

These fishes appear to alter considerably with age, their anterior profile becoming more obtuse and their

fins comparatively shorter.

SYNOPSIS OF SPECIES.

1. Platax teira, D. -^^.^, A. ^'^, L. 1. 60-65. Snout obtuse, profile from snout to above eyes vertical.

Young with an ocular band as wide as the eye, a second from dorsal spines to between ventral and anal fins : a

broad one covers the last half of the back and sides. Seas of India to Malay Archipelago and beyond.

2. Platax vespeiiilio, D. 35=3^ A. j^'^^, L. 1. 55. Snout not quite vertical. Young with a narrow

ocular band 1/3 as wide as eye : a second"from dorsal spines to just before anal : another at commencement of

free portion of tail. Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond.

1. Platax teira, Plate LI, B. fig. 4.

Choetodon teira, Forsk. p. 60, t. 22 ; Bl. t. 199, f. 1 ; Gmel. Linn. p. 1265 ; Bl. Schn. p. 221 ;
Shaw, Zool.

iv, p. 345, pi. 48.^ ^ 2 H 2
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Chcetodon haU sandaiva, Russell, Fish. Vizag. i, p. 68, pi. 87.

Platax teira, Cuv. Reg. Anim. ; Riipp. Atl. I'isclie, p. 68, andN. W. Fisclie, pp. 33, 37 ; Cuv. and Val. vu,

p. 226; Cantor, Catal. p. 168; Bleeker, Chastod. p. 28; Jerdon, M. J. L. and Se. 18.Jl, p. 133; Peters,

Wieg. Arch. 18.5.5, p. 247; Giinther, Catal. ii, p. 492; Day, Fish. Malabar, p. 10] ; Klunz. Verh. z. b. Ges.

Wien, 1870, p. 123.

ridtax Leschenauldi, Cuv. and Val. vii, p. 223.

Flatax vespeHilio, Tern, and Sclileg. Fauna Japon. Poiss. p. 83, pi. 43.

B. Yi, D. ^•^^, P. 17, V. 1/5, A. ^^-^, C. 17, L. 1. 40f.

The height of the body, excluding the vertical fins, is rather more than, or equal to, its length* escludlng

the caudal fin. i/z/ts—diameter about 1/3 of length of head, rather above 1 diameter from end of snout,

and li apart. Dorsal profile more convex than that of the abdomen, it is very obtuse from the snout to

above the eyes. Angle of preopercle rounded and entire. Greatest depth of preorbital equals 2/3 of

the diameter of the eye. Fwis—anterior portions of dorsal and anal fins very prolonged in the young extending

(at 6 inches in length) nearly 1/2 the length of the entii-e fish beyond the end of the caudal fin, and the ventral

to the end of the caudal. These fins become comparatively much shorter as age advances. Caudal with its

central rays slightly prolonged, making the posterior end of the fin concave in either half. Colours—

in the young grayish, with an ocular band about as wide as the 63-6 passing downwards to the ventral fin : _a

second broad one from the spines and first few dorsal rays passes do-miwards behmd the head, half going m
front the other half behind the pectoral fin, and it is lost between the ventral and anal

:
a very broad

band passes from the last 2/3 of the dorsal fin to the same part of the anal : a narrow band over root of caudal

fin. Fins black, exclusive of the pectoral and ventral which are yellow except at their bases. The bands

disappear with age. , . , ,, x 1 1

In a specimen 9 inches long the dorsal, anal, and ventral fins have decreased m length so as to closely

resemble the young P. vespeiiiUo, (PI. 51 A, f. 5), but the snout is more obtuse and the scales more numerous.

Eahitat.—Sens of India to the Malay Archipelago and beyond. Attaining at least 20 inches in length.

Russell says their flavoiu- is excellent, and Cantor makes the same remark.

2. Platax vespertilio, Plate LI, A. fig. 5.

Chcetodon vespertlJlo, Bloch, t. 199, f. 2 ; Gmel. Linn. p. 1257; Bl. Schn. p. 228; Shaw, Zool. iv, p. 344 ;

Bennett, Fish. Ceylon, p. 5, pi. v. ot ^ ,-1 1

Flatax vespertilio, Cuv. Reg. Anim. ; Riipp. Atl. Fische, p. 143, and N. W. Fisohe, p. 33 ;
Cantor, Catal.

p. 166; Jerdon, M. J. L. and Sc. 1851, p. 133; Peters, Wieg. Arch. 1855, p. 247; Giinther, Catal. u, p. 489.

Platax Oabiiardi, Cuv. and Val. vii, p. 216.

Platax cjuUulatus, Cuv. and Val. vii, p. 227, pi. 186 {young).

Platax Beynaldi, Cuv. and Val. vii, p. 219 ; Jerdon, M. J. L. and Sc. 1851, p. 133; Gunther, Catal. 11,

p. 490.

Platax aWrpundatus, Riipp. Atl. Fische, p. 69, t. 18, f. 4 (young).

Platax Blncldi, Cuv. and Val. vii, p. 222 ; Bleeker, Chretod. p. 27.

Platax Ehreiibergil, Cuv. and Val. vii, p. 221 ; Rupp. N. W. Fische, p. 23 ;
Richards. Ich. China, p. 245

;

Cuv. Reg. Anim. 111. Poiss. pi. 42, f. 1.

B. vi, D. ^=3^, P. 17, V. 1/5, A. ^^^, C. 17, L. 1. ||.

The height of the body, excluding the vertical fins, is rather more than its length excluding the caudal

fin. £i/es—diameter 1/3 of 'length of head, 1 diameter from end of snout, and also apart. The dorsal profile

more convex than that of the abdomen, it is not quite vertical from the occiput to the snout.f Angle of

preopercle rounded, and its lower edge feebly seiTated. Fins—the anterior portion of the dorsal fin is elevated,

and its height exceeds the length of its base by about 1/3 the distance between the snout and its front edge.

Pectoral nearly as long as the head. Ventral reaches to about the middle of the base of the anal fin, its length

loeino' nearly equal to the anterior portion of the anal, which is 4/5 as high as that of the dorsal. Caudal sUghtly

ema?ginate. Scales— about 65 rows descend to the lateral-line, which contains about 65 tubes : the upper point of

the lateral-line below the base of the first dorsal ray is at nearly the junction of the upper and middle third of

the height of the body. C'oZo»rs—brownish, fins black, and last two-thirds of pectoral yellow. In the young^

there is°a narrow ocular band+ scarcely above 1/3 the width of the orbit, passing through the eye to the base of

the ventral fin : a second, also narrow, from just anterior to the base of the dorsal, descends behind the base of

the pectoral towards the anal : a third is over the commencement of the free portion of the tail, and occasionally

a fourth at the base of the caudal which is yellow.

I think that Dr. Gunther is correct in suggesting Platax orhicularis as the adult of this species (see

Chcetodon orhicularis, Forsk. p. 59 ; C. ;pentacanthus, Lacep. iv, p. 454, pi. 9, f 2 ;
Flatax orhicularis, Cuv. and

* Bleeker states both dimensions to he equal : Gunther, that the height of the body is more than its length :
consequently it

may be assumed to vary slightly one way or the other.
1 .u

+ This becomes more pronounced as age adyances, when the profile from the eye to the snout is less vertical than in

young subjects. , ....
X These bands gradually become detached from the specimen if preserved in spirit.
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Val. vii, p. 232 ; Riipp. Atl. p. 67, t. xviii, f. 3 ; Bleeker, Sumatra, iv, p. 81 ;
Giintlier, Catal. ii, p. 490 ;

Klunz.

Verb. z. b. Ges. Wien, 1870, p. 793).

Habitat.—Red Sea, East coast of Africa, througli the seas of India to the Malay Archipelago and beyond.

The one figvu-ed (life-size) is from the Andamans.

Genus, 10—PsENES, Cm. and Val.

Branchiostegals, six. Bodij compressed and elevated, with the frontal region swollen. Eyes lateral. Cleft of

mouth shallow, with a short snout. A row of fine teeth in the jaivs, none on the palate. Two dorsal fins, the first

continuous : the second with more rays and similar to the anal, which last has two or three spines joined to the soft

portion of the fin: no finlets. Lateral-line unarmed. Air-vessel bifurcated posteriorly.

Geographical distribution.—Seas of India to the Malay Archipelago and beyond.

SYNOPSIS OF SPECIES.

1. Psenes Javanicus, D. 9-10
[ -s^^-jt) -'^- tt-toi ^- 1- 55. Leaden colour, with dark fins except the

pectoral which is yellow. Seas of India to the Malay Archipelago.

2. Psenes Indious, D. 10
| ti-tsi ^- A"i •'-'• 1- 41-43. Silvery. Madras, in the sea.

1. Psenes Javanicus, Plate LI, G. fig. 1.

Cuv. and Val. ix, p. 264; Bleeker, Maki-. p. 74, and Amboina, 1857, p. 60; Giinther, Catal. ii, p. 494.

B. vi, D. 9-10
I
^1^, P. 19, V. 1/5, A. ^?^, C. 17, L. 1. 55, L. tr. 15/18.

Length of head 1/4, of pectoral 1/6, of caudal 1/4, height of body 1/3 of the total length. Eyes—diameter

1/3 of length of head, 1/2 a diameter from end of snout, and 2/3 of a diameter apart. Dor.sal profile elevated,

especially above the nostrils. Body compressed. Lower jaw the longer. Cleft of mouth very oblique,

commencing opposite the middle or upper thii-d of the front edge of the eye : the maxilla reaches to below the

first third of the eye. Teeth—in a single row of comparatively large ones in either jaw, palate edentulous.

Fins—the first dorsal commences above the hind edge of the opercle, the spines are weak, the third being the

longest and equal to the anterior dorsal rays or 2/5 the height of the body, the interspinous membrane deeply

emarginate. Second dorsal highest anteriorly, the upper margin of its fin rather concave. Pectoral rather

pointed. Ventral 1/3 shorter than the pectoral, and almost reaching to the base of the anal fin. Caudal deeply

lunated. Scales—small and cycloid. Lateral-line—nearly straight. Colours—generally leaden, dorsal and
. anal fins black. Pectoral yellow. Caudal vrith a yellowish tinge.

Psenes auratus, Cuv. and Val. ix, p. 264, has the same number of spines and rays, but the eye is said to

be a little larger. M. Dussumier observed that the body is of a golden yellow, tinged with greenish on the

snout. The fins greenish, except the pectoral, which is yellow. The specimens were up to 5 inches (French) in

length.

Sabitat.—Madras, in the sea where it is not uncommon, but the largest specimen I obtained (October,

1867) was 4^ inches in length.

2. Psenes Indicus, Plate LIV, fig. 2.

Cubiceps Lidicus, Day, Proc. Zool. Soc. 1870, p. 690.

B. vi, D. 10
I
t^It^, p. 23, V. 1/5, A. ^, C. 18, L. 1. 41-43.

Length of head 3^ to 3i, of caudal 4^ to 5, height of body 2f to 2| in the total length. Eyes—diameter

21 to 3 in length of head, 1/3 to 1/2 of a diameter from end of snout, and about 1 apart. Abdominal profile

rather more convex than that of the back, body compressed : snout short. Lower jaw the longer, the maxilla
reaches to below the front edge of the eye. Cleft of mouth equals half its gape. Preopercle entire : opercle

ending in a rounded point and spineless. Teeth—in a fine single row in either jaw. Fins—dorsal spines feeble,

from the second to the fifth subequal in length, 1/3 higher than the soft dorsal fin. Pectoral as long as the head
excluding the snout. Ventral reaches above half way to the anal, the spines of which last are low. Caudal
deeply forked. Scales—very deciduous : some extended on to soft dorsal, anal, and caudal fins. Lateral-line—
on a row of plate-like scales, the tubes are branched posteriorly. Colours—silvery, with a pui-pHsh gloss.

Spinous dorsal rather dark in its upper part.

Habitat.—Madras, where several specimens were captured in the sea (up to 4| inches in length) during
the month of October.

Genus, 11

—

Equula,* Cuv. and Val.

Leiognathus, Lacep.f

Branchiostegals from five to six : pseudobranchicB. Body oblong or elevated and strongly compressed. Eyes
lateral. Mouth very protractile. Lower edge of preopjercle serrated. Minute teeth of equal size in the jaws, some-

• Fishes of this Genns are termed Caraputty in Madras, and are eaten salted by natives who are suffering from malarious
fevers. At Akyab they are called Nga^da^i-gah.

t In Cut. and Val. it is observed that this Generic terra was given under the supposition of the jaws being toothless, but as
they are invarialjly toothed it is inadmissible.
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times in a sinrjJe row ; folate edentulous. A single dorsal fin, having less spines (8-10) titan rays (15-17) : anal

vfith three spines continuous with the soft piortion, which has less rays (13-14) than the soft dorsal: no finlets : ventrals

thoracic. Scales small, cycloid, and sometimes deciduous. Lateral-line unarmed, usually complete, hut in some

species ceasing beneath the middle or end of the dorsal fin. Air-vessel terminating anteriorly in two Iwrns. Pyloric

appendages few.

The species included in this Genus are vcrj similar one with another, but are chiefly to be dis-

tinguished by the following points. The comparative lengtli of the head and height of the body to that of the

total leng-th. Like-n-ise the length of the dorsal and anal sjnnes. (The length given of these spines in the

following species is comparative, as they are liable to consideraljle variation.) Whether the supraorbital edge is

smooth or serrated. If the breast and" chest are scaled or scaleless.* If the teeth are in one or more rows.

"WTiilst some have, others have not, a black blotch on the spinous dorsal fin.

Geographical distribution.—Red Sea, seas of India to the Malay Archipelago and beyond.

Uses.— These small fish are extensively sun-dried in India. The salt tax renders refined salt too expensive

to be employed in fish-curing by the poorer classes, or the value of the article would be beyond the reach of the

consumers. It is also illegal (except along a portion of the Western coast) to collect salt earth for preserving fish.

Consequently, as a rule, fish have to be consumed fresh, or if preserved, are mostly only sun-dried. These thin

and bony forms are soaked in sea water (which is sometimes partially evaporated previously) and dried in the

open air. Of course, being only very slightly cured, they rapidly become putrid, or at a,ny rate greatly

deteriorate in moist weather, and if consumed during the monsoon months, are liable to set up visceral irritation

as diarrhoea and dysentery.

SYNOPSIS OF SPECIES.

1. Equida edentula. Length of head 1/4, height of body half to 1\ in the total length. Supraorbital

edge serrated. No scales on chest. No black mark on dorsal fin. Red Sea, seas of India to the Malay Archi-

pelago and beyond.

2. Equida Dussumieri. Length of head 4j, height of body 1\ in the total length. Supraorbital edge

not serrated. No scales on chest. No black mark on dorsal fin. Seas of India to the Malay Archipelago.

3. Equula splendens. Length of head one-fourth, height of liody 'i\ to 2| in the total length. Supra-

orbital edge coarsely serrated. Scales on chest. A deep black blotch on spinous dorsal. Red Sea, seas of India

to the Malay Archipelago.

4. Equula daura. Length of head 4|, height of body 3f in the total length. Supraorbital edge not

serrated. No scales on chest. Upper half of spinous dorsal black. Seas of India to the Malay Archipelago.

5. Equula bindus. Ventral fin very short. Upper half of spinous dorsal orange, with a narrow black

basal edging. Coromandel coast of India.

6. Equula Blochii. Length of head 4|, height of body 2f to 3j in the total length. Supraorbital edge

serrated. Chest scaled. A brown blotch over the nape. Seas of India.

7. Equula brevirostris. Length of head 4i, height of body 2f in the total length. Supraorbital edge

serrated. Chest scaleless. A brown blotch over the nape. Seas of India.

8. Equula lineolata. Length of head 4^, height of body 2| in the total length. Supraorbital edge not

serrated. Chest scaled. No black blotch on spinous dorsal.

9. Equula insidiatrix. Length of head fi-om 4f to one-fifth, height of body from 2i to 2f in the total

length. Supraorbital edge finely serrated. Chest scaled. A black blotch on upper portion of spinous dorsal :

back with rows of spots. Seas of India to the Malay Archipelago.

10. Equula ruconius. Length of head 4i, height of body one-half of the total length. Supraorbital edge

serrated. Scales very deciduous, much larger than in the last species. Vertical blackish streaks on back :

a black blotch on spinous dorsal. Seas of India to the Malay Arcliipelago.

11. Equula fasciata. Length of head 1/4, lieight of body 2/5 of the total length. Supraorbital edge not

serrated. Chest scaleless. No black blotch on spinous dorsal. Seas of India to the ilalay Archipelago.

12. Equula oblonga. Lengtli of head 4 to 4i, height of body 3^ to 4 in the total length. Supraorbital

edge not serrated. Chest scaleless. No black blotch on spinous dorsal. Seas of India to the Malay Archi-

pelago.

1. Equula edentula, Plate LIl, fig. 1.

Scomber edentulus, Bl. t. 428 ; Bl. Schn. p. 36.

Scomber equida, Forsk. p. 58; Bl. Schn. p. 36; Shaw, Zool. iv, p. 587.

Centrogaster equula, Gmel. Linn. p. 1337.

Zeus tottah karah, Russell, Fish. Vizag. i, p. 49, f. 52.

Ccesio equulus, Lacep. iii, pp. 85, 90.

Leiognathus argenteus, Lacej). iv, pp. 448, 449.

Equula ensifera, Cuv. and Val. x, p. 66 ; Bleeker, Makr. p. 80.

* The chest beinj; scaleless may occasionally be due to the specimen being immature. Sometimes the skin is quite smooth

after the scales have been rubOed off. It may be that their presence or absence has no sjiecific value.
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Eqmda cahalla, Cuv. and Val. x, p. 73 ; Riipp. N. W. Fisclie, p. 51 ; Cantor, Catal. p. 146 ; Jerdon,

M. J. L. and Sc. 1851, p. 138 ; Gunther, Catal. ii. p. 4'J9 ; ? Klunz. Verh. z. b. Ges. Wien, 1871, p. 407.

Equula edentula, Gunther, Catal. ii, p. 498 ; Day, Fish. Malabar, p. 103 ; Kner, Novara Fische, p. IGG

;

Klunz. Verh. z. b. Ges. Wien, 1871, p. 467.

Equula ruconius. Day, P. Z, S. 1869, p. .302 (not H. B.).

Leiognathus edentulus, Bleeker, Arou, 1873, p. 3.

Tanka chandee, Ooriah : Nga-hpee-ma, Burm.

B. V, D. T5?To, P- 20, V. 1/5, A. ^, C. 17, L. 1. GO.

Lentrth of head 1/4, of caudal 1/4, height of body 1/2 to two and a fourth of the total length. Eyes—
diameter 1/3 of length of head, about 1 diameter from end of snout, and also apart. Dorsal profile rather more
convex than that of the abdomen : snout obtuse. Interorbital cavity anteriorly rather wide, not quite twice as

long as broad. A pair of small spines at the anterior-superior angle of the orbits : the distance between the

outer edges of the spines on the orbits in the young equal 2/5 of the length of the head, in the adult 1/3 of the

same distance : supraorbital edge minutely serrated. The maxilla reaches to below the front edge of the eye.

Lower edge of preopercle very finely serrated. 'Mandible very concave. Teeth—fine. Fins—dorsal spines

moderately strong, the second is arched, compressed, and nearly equal to 3/4 the length of the head, or 1/6 of

the total length : the third and fourth spines anteriorly serrated in their lower j^ortions. Pectoral as long as the

head excluding the snout. Ventral nearly, or in the young quite, reaches to the anal. The length of the second

anal spine equals that of the head behind the middle of the eyes, or even a little more, the third spine is rather

strongly serrated anteriorly in its lower half. Scales—small, but distinct, except on the chest or breast, and to

a little above the base of the pectoral fin, in which localities they are absent or indistinct :* a large scale at the

base of the ventral fin. Lateral-line—in about GO tubes, it first cui-ves upwards, its highest point being below the

third dorsal spine, then it arches to below the end of the dorsal fin. Free portion of the tail about as long as

high. Colours—silvery, grayish along the lateral-line : fine vertical lines from the back down the sides : the soft

dorsal stained with gray on its upper edge : base of pectoral stained gray.

Large specimens, as at 8 inches in length, have the height of the body If of the total length, the eye is

2/7 of the length of the head, and 1^ diameters from the end of snout. In one specimen the second dorsal spine

is 1/4 longer than the head. It is termed Soorookoo nam kare, Tam. Jerdon, I. c.

Hahitat.—Red Sea, seas of India to the Malay Archipelago and beyond : attaining 10 inches and more in

length : it ascends rivers far above tidal reach, but only apparently whilst young.

2. Equula Dussumieri, Plate LII, fig. 2.

Cuv. and Val. x, p. 77, pi. 283 ; Cuv. Reg. An. Bl. Poiss. pi. 62, f. 1 ; Swainson, Fishes, ii, p. 250
;

Jerdon, M. J. L. and Sc. 1851, p. 138 ; Giinther, Catal. ii, p. 500.

B. V, D. -,\, P. 21, V. 1/5, A. „»T5- C. 17, L. 1. 65.

Length of head 4^, of caudal 4^, height of body 2* in the total length. Eyes—diameter 2/5 of length of

head, 3/4 of a diameter fi-om end of snout, and 1 apart. Dorsal and abdominal profiles equally convex.

Interorbital cavity anteriorly rather broad, and not twice as long as wide. A pair of small spines at the

anterior-superior angle of the orbit. The distance between the two outer spines is 2| in the length of the head.

Orbital margin not serrated. The maxilla reaches to below the first third of the eye. Mandibles interiorly slightly

cohcave. Lower margin of preopercle rather strongly serrated. Teeth—fine, and in several rows in both jaws.

Fins—the second dorsal spine almost straight and as long as the head excluding the snout, or 1/5 of the total

length, the third nearly as long, the front edge of both third and fourth spines serrated in their lower

portion. Pectoral as long as the head excluding ohe snout. Ventral does not quite reach the anal. Second

anal spine rather weak, it equals the length of the head behind the first third or middle of the eye,t third anal

spine a little shorter than the second and serrated anteriorly. Caudal forked. Scales—small but distinct,

except on the breast and chest, which are scaleless. A moderately strong scale at the base of the ventral.

I/ateral-line—in tubes which anteriorly are distinct, but posteriorly run into one another. Colours—silvery,

no black spot on dorsal fin : base of pectoral dark, sometimes black. Dark and narrow vertical lines pass from

the back over the lateral-line.

Termed Veri kare, Tamil. Jerdon, I. c.

Hahitat.—Seas of India to the Malay Archipelago ; attaining at least 8 inches in length.

3, Equula splendens, Plate LII, fig. 3.

Zeus goomorah harah, Russell, Fish. Vizag. i, p. 48, pi. 61.

Equula splendens, Cuv. Reg. Anim. ; Cantor, Catal. p. 149 ; Jerdon, M. J. L. and Sc. 1851, p. 138;

Kner, Novara Fische, p. 168 ; Peters, Mon. Akad. Berlin, 1868, p. 262 ; Day, Fish. Malabar, p. 104
;
Klunz.

Verh. z. b. Ges. Wien, 1871, p. 467.

* Russell's figure, pi. 6.3, termed Equula coma. C.V. is a Gazsa. Russell distinctly remarks " The teeth larger than in the

former (E. €ahaUa=E. edentulai and somewhat curved."

f In a sjjccina'ii 5^ inches long.
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Eqimla gomorah, Cuv. and Val. x, p. 80 ; Eupp. N. W. Fisclie, p. 51 ; Bleeker, Makr. p. 82.

Equula cahalla, Bleeker, Oost-Jara, (not C. V.)

Leiognathus splendens, Bleeker, Arou, 1873, p. 2.

B. V, D. -fs, P. 17, V. 1/5, A. J , C. 17, L. 1. 55-GO.

Length of head one-fom-th, of caudal 4^, height of body 2^ to 2i in the total length. Etjes—diameter

1 /3 of length of head, nearly 1 diameter from end of snout, and also apart. Dorsal profile much more convex

than that of the abdomen. .Snout obtuse. Interorbital cavity nearly t-wice as long as wide. A pair of fine

spines at the anterior-superior angle of the orbit, and which are sometimes bifurcated, the distance between

the bases of the outer orbital spines equals one-third of the length of the head. Supra-orbital edge rather coarsely

serrated. The maxilla reaches to below the middle of the eye. Lower preopercular edge strongly serrated.

]\Iandibles slightly concave. Teeth—in a single row in either jaw. F/jis—dorsal spines strong, the second

equals about 1/3 of the height of the body, the third is strongly serrated along the anterior edge of its lower

third, the fourth and fifth are also serrated. Pectoral as long as the head excluding the snout. Ventral spine

strong, the fin nearly reaches the base of the anal : second anal spine strong, equalling about 1/3 of the height

of the body, the third serrated anteriorly along its lower third. Caudal deeply forked. Scales—distinct, in

irregular rows, and extended over the breast and chest : a large one at base of ventral fin. Lateral-line—
consisting of 60 or 70 short tubes, and does not quite reach the base of the caudal fin. Colours —silvery, with

a deep black blotch in the upper half of the spinous dorsal : a black mark over snout : axilla dark, and the base

of the pectoral black posteriorly.

It is termed Kidli hare. Tarn., Jerdon, I. c.

Habitat.—Red Sea, seas of India to the Malay Archipelago ; attaining at least 5 inches in length.

4. Equula daura, Plate LII, fig. 4.

Ze^ts dacer l-araJi, Russell, Fish. Vizag. i, p. 51, pi. 65.

Equula daura, Cuv. Reg. Anim. ; Cantor, Catal. p. 150; Jerdon, M. J. L. and Sc. 1851, p. 138 ; GiJnther,

Catal. ii, p. 502 ; Day, Fish. Malabar, p. 105.

Eqimla dacer, Cuv. and Val. x, p. 83 ; Bleeker, Makr. p. 81.

Equula hrevirostris, Bleeker, Batav. and Oost-Java (not Cuv. and Val.).

B. V, D. TT?T^, P. 20, V. 1/5, A. ,V, C. 17.

Length of head 4J, of caudal 4^, height of body 2f in the total length. i?;/es— diameter 1/3 of length of

liead, 1 diameter from end of snout, and nearly 1 apart. Dorsal profile slightly more convex than that of the

abdomen. Interorbital cavity a little more than twice as long as wide. A paii- of very small spines at the

anterior-superior angle of the orbit. Distance between the outer margins of orbital spines equals 2/5 of
_

the

length of the head. Orbital edge not serrated. The maxilla reaches to below the front edge of the eye. Mandibles

slightly concave : lips thick. Lower preopercular margin finely serrated. Teeth—fine. Fins—dorsal spines of

moderate strength, the second equal to nearly 1/2 the height of the body, the third is slightly serrated

anteriorly near its base. Pectoral as long as the head excluding the snout. Ventral does not reach the anal.

Anal spines comparatively weak, the second equals 3/10 of the height of the body, the thii'd is serrated

anteriorly in its lower third. Caudal forked. ScalessmaW but distinct, none on breast or chest : anelongated

one at base of ventral. Lateral-line—in about 60 short tubes, placed on rounded plate-like scales ; it does not

extend on to the caudal fin. Free portion of the tail as long as high. Colours—silvery, with a golden stripe

along the side. A dark line along the base of the dorsal : a darkish triangular spot between the occiput and

dorsal fin : upper half of spinous dorsal black from the second to the fifth spines.

It is termed Bama hare, Tam., Jerdon, L c.

Uahitat.—Ceylon and Coroniandel coast to the Malay Archipelago ; attaining at least 5 inches in length.

The specimen figured (life-size) is from Madras.

5. Equula bindus.

Zeus hindoo-karah, Russell, Fish. Vizag. i, p. 50, pi. 64.

Equida bindus, Cuv. and Val. x, p. 78; ? Cantor, Catal. p. 148 ; Jerdon, M. J. L. and Sc. 1851, p. 138.

B. iv, D. ,%, P. 15, V. 1/5, A. tV.

Length of head 4^, of caudal 4|-, height of body 2| in the total length. Abdominal profile more convex

than the dorsal, which is rather concave over the orbits. Fins—second dorsal spine equal to about 1/3 of the

height of the body. Ventrals short, scarcely reaching half way to the anal (Russell did not detect any

spine in them.) Second anal spine weaker and a little shorter than the second dorsal one. Colours—silvery-

olive over the nape, fins hyaline, the upper third of the spinous dorsal orange edged inferiorly with black.

Amongst Sir W. Elliot's figures of Indian Fishes, is one marked by Jerdon as belonging to this species,

and its proportions and colours are very similar to Equula bindoides, Bleeker, Makr. p. 375 and p. 83 ;
Gimther,

Catal. ii, p. 501 ; Kner, Novara Fische, p. 168.

Sir W. Elliot's fish is termed Tatnam hare, Tam. Unfortunately I have mislaid my specimens, so am
unable to give a full description.

Habitat.—Coromandel coast.
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6. Equula Blochii, Plate LII, fig. 5.

Zeus notatus, (Bloch, MSS.) Cuv. and Val.

Equula Blochii, Cuv. and Val. s, p. 84 ; Day, Fish. Malabar, p. 105.

B. V, D. ^, P. 18, V. 1/5, A. A, C. 17.

Length of head 4-1-, of caudal 4f to 5, height of body 2| to 3^ in the total length. Eyes—diameter

1/3 of length of head, 1 diameter from end of snout, from 3/4 to 1 apart. Dorsal profile rather more convex

than that of the abdomen, a slight concavity over the occiput, the snout is rather pointed and not truncated.

Upper sui'face of orbit serrated, which serrations appear to become obsolete in some old specimens : a pair of

small spines at its anterior-superior angle, the distance between the outer edges of the supraorbital spines equals

2/5 of the length of the head. The posterior margin of the maxilla reaches to below the first third or middle of

the eye. Lower edge of preopercle strongly serrated. Cavity on upper surface of head at least twice as long as

wide. Teeth—in a single row in the jaws. Fins—dorsal spines of moderate strength, the second rather the

longest, and equal or nearly equal, to 1/2 the height of the body, the third and fourth serrated anteriorly in their

lower halves. Pectoral as long as the head excluding the snout. Ventral reaches to the anal. Second anal

spine 2i in the height of the body : the third finely serrated anteriorly. Scales—on body (except base of

pectoral fin), breast, and chest : a rather large one at base of ventral. Lateral-line—in about GO tubes, situated

on rounded scales. Colours—sUvery, with a dark brown blotch over the nape, and a black mark in the upper

half of the spinous dorsal fin from the third to the sixth spines. Vertical zig-zag yellow lines on the back and

sides, which fade soon after death : base of pectoral posteriorly dark coloured.

Sahitat.—Seas of India, where it is common. I have it from Bombay, Malabar, Madras, Calcutta, and

Akyab, and many young from the Sunderbunds. The specimen figured (life-size) is from Bombay.

7. Equula brevirostris.

Cuv. and Val. x, p. 84 (not Blacker, Batav. and Oost Java).

B. V, D. J-, P. 18, V. 1/5, A. A, C. 17.

Length of head 4i, of caudal 4-1-, height of body 2f in the total length. Eyes—diameter nearly

2f in length of head, 3/4 of a diameter from end of snout, and 1 apart. Body oval, dorsal and abdominal

profiles equally convex : snout pointed, not obtuse except just at its anterior extremity. Interorbital cavity

nearly twice as long as broad. A pair of well developed spines at the anterior-superior angle of the eye

;

supraorbital edge finely serrated. The distance from the external sides of the bases of the orbital spines equals

1/2 the length of the head. The maxilla reaches to below the first third of the eye : lower jaw very concave

inferiorly. Lower limb of preopercle finely serrated. Teeth—in a single fine row in either jaw. Fins—dorsal

spines moderately strong and compressed, the second equals 4/9 (sometimes 1/3) of the height of the body : the

third is strongly serrated in its lower half, whilst the fourth is in its lower fourth. Pectoral as long as the head

excluding the snout. Ventral reaches 2/3 of way to the anal. Second anal spine 2/5 of height of body, the

third is strongly serrated in its lower half. Caudal forked. Free portion of tail as high at its base as it

is long. Scales—extended over body, but not on breast or chest. Lateral-line—in from 58 to 64 distinct tubes,

and not quite reaching to the base of the caudal fin. Colours—an oval black blotch on the upper half of the

spinous dorsal fin, from the third to the seventh spines (it is sometimes very faint), and a dark brown transverse

blotch across the nape of the neck. Pectoral posteriorly black at its base. A narrow yellow band passes from

above the eye to the centre of the base of the caudal fin.

There are two Indian Equula's (? species) very similar, the one described above, E. brevirostris, which is

destitute of scales on the breast and chest, but which is otherwise similar to the second or E. Blochii. The latter

was described from a stufied specimen still at Berlin, and they may prove to be varieties of the same species.

E. nuchalis, Tem. and Schleg. is very similar, but the dorsal and anal spines appear to be usually shorter,

but this again is subject to considerable variation. Dr. Hubrecht at Leyden having kindly examined the tj^e,

observes that the breast and chest are apparently scaleless : still microscopic scales may perhaps exist partly

hidden in the integument.

Habitat.—Seas of India to China : attaining at least 4| inches in length.

8. Equula lineolata, Plate LI, C. fig. 3.

Cuv. and Val. x, p. 86 ; Bleeker, Makr. p. 83 ; Giinther, Catal. ii, p. 502.

B. V, D. tL, p. 19, V. 1/5, A. ^, C. 17.

Length of head 45-, of caudal 4f , height of body 2J in the total length. Eyes—diameter 1/3 of length

of head, 3/4 of a diameter from end of snout, and 1 apart. Body of an oblong form, with the dorsal and abdominal

profiles equally convex, a slight concavity over the occiput. Interorbital cavity at least twice as long as wide.

A pair of minute spines over the anterior third of the orbit, and the distance between their outer margins equals
3i in the length of the head : supraorbital edge serrated or only a little rough to the feel. MaxUla reaches to

below front third of the eye : inferior edge of mandible very slightly concave. Lower edge of preopercle

minutely serrated. Teeth—fine and in a single row. Fins—dorsal spines weak, the second arched, and equal

to 2 or 2^ in the height of the body, the third and foui-th anteriorly serrated in their lower halves. Pectoral as

long as the head excluding the snout. Ventral does not quite reach the anal. Second anal spine arched.



242 ACANTHOPTERYGII.

1/3 to 2/5 of the height of the body, its thii-d spine anteriorly serrated. Caudal forked. Scales—small but
distinct, present on breast and chest. Lateral-line—becomes lost at nearly the end of the free portion of the
tail

:
it consists of above 60 tubes placed on a row of plate-like, rounded scales. Colours—silvery, with vertical

zigzag lines passing dowTi the back : base of pectoral posteriorly black : upper edge of dorsal darkish.
Habitat.—Seas of India to the Malay Archipelago. The specimen figured (life-size) is from Madras.

9. Equula insidiatrix, Plate LI, C. fig. 5.

Zens iiisidiator, Bloch, t. cxcii, f. 2, 3 ; Gmel. Linn. p. 1221 ; Bl. Schn. p. 95 ; Shaw, Zool. iv, p. 284,
pi. 41 ; Lacep. iv, pp. 572, 574.

Equula insidiatrix, Cuv. and Val. x, p. 98; Cantor, Catal. p. 151 ; Bleeker, Makr. p. 84; Jerdon, M. J.
L. and Sc. 1851, p. 138 ; Peters, Mon. Akad. Berlin, 1868, p. 262 ; Giinther, Catal. ii, p. 504 ; Day, Fish
Malabar, p. 102.

Paarl coorchee, Mai.

B. V, D. ^|:f^, P. 18, V. 1/5, A. A, C. 17.

Length of head from 4f to 5, of caudal 5, height of body from 2i to 2| in the total length. The
young are much more elongated. %es—diameter 2^ in length of head, 3/4 of a diameter from end of snout,
and 3/4 to 1 apart. Abdominal proiile more convex than the dorsal one. Premaxillaries very protractile, the
length of their hind limb equalling 1/8 of that of the total length : and when fully protracted the mouth remains
directed somewhat upwards, when closed the mandible is almost vertical and not concave. Interorbital cavity
triangular. The middle third of the supraorbital edge finely serrated. One or two minute supraorbital spines
at the anterior-superior edge of the orbit directed backwards, the external when two are present the stronger.
The maxilla reaches to below the front tliii-d of the eye. Lower edge of preopercle minutely serrated, occasionally
almost smooth. Teeth—minute, in 1 or 2 rows. Fins—dorsal spines weak, smooth : the first minute, the second,
third, and fourth subequal in length and equal 1/3 the height of the body. Pectoral nearly as long as the head.
Second anal spine equals the diameter of the orbit. Ventral minute, reaching 1/2 way to anal. Caudal forked.
Scales*—minute over the body, breast, and chest, but not at the base of the pectoral fin. Lateral-line—passes
nearly level with the back and is generally lost near the tail, but sometimes as far forwards as below the middle
or last third of the dorsal fin. Colours—back bluish.silver, abdomen whitish-silver, the whole beiog glossed over
ivith a slightly golden tint. The upper surface of the head, cheeks, and lower jaw, all of burnished silver, often
a black streak frona the eye to the throat, joining that of the opposite side : a dark mark in the axilla. Three
or four horizontal lines of black spots, with bronze reflections, form from eight to ten vertical bands descending
along the upper half of the body. Spinous dorsal tipped with black : ventral white : pectoral light yellow

:

caudal yellowish, and stained at the end with brown.
Habitat.— Seas of India and the Malay Ai-chipelago : it is said to be occasionally captured in fresh

water.

10. Equula ruconius, Plate LI, C, fig. 4.

Chanda ruconius. Ham. Buch. Fish. Ganges, pp. 106, 371, pi. xii, f. 35.

Equula interrupta, Cuv. and Val. x, p. 102 ; Bleeker, Ich. Fauna Beng. 1853, p. 96, and Makr-. p. 85
;

Giinther, Catal. ii, p. 504; Peters, Monats. Ak. Berlin, 1868, p. 262 ; Kuer, Novara Fische, p. 169.
Equula ruconius, Cuv. and Val. x, p. 79 (not Day, P. Z. S. 1869, p. 302).

B. v, D. ^\, P. 18, V. 1/5, A. A, C. 17.

Length of head 4|, of caudal 4f , height of body (IJ to If in the young) one half of the total length.
Eyes—diameter 1/3 of length of head, 1 diameter from end of snout, and also apart. Abdominal profile much
more convex than that of the abdomen, a concavity over the occiput. Premaxillaries very protractile, the
length of their hind limbs equalling 1/12 of the total length, the mouth as in E. insidiatri.c. Last half
of supraorbital edge minutely serrated ; one or two spines close to hind nostril. The maxilla reaches to below
the fi-ont edge of the orbit. Lower edge of preopercle serrated, most coarsely so anteriorly. Teeth—in a single,

minute, and deciduous row. Fins—second dorsal spine the longest, equal to 2/7 of the height of the body, the
third serrated anteriorly in its lower third. Pectoral 3/4 the length of the head. Ventral reaches half way to
anal, second anal spine equals the diameter of the orbit. Caudal forked. Scales—very deciduous, apparently
often absent and usually so above the lateral-line, they are from two to three times the size of those
in E. insidiatrix, and are often extended on to the chest. Lateral-line—in single tubes, usually ceasing below
the middle of soft dorsal, but sometimes continued to its last third. CoZoitrs—back bluish-silvery, abdomen
silvery-white. A well marked black streak from the anterior edge of the eye to the throat, joining that of the
opposite side. A dark spot on the upper part of the opercle, back of the base of the pectoral black. Verticiil

lines of black marks having bronze reflections descend down the upper third of the body, and are often sub-
divided into spots. Spinous dorsal tipped with black.

This is much more frequently captured in estuaries and tidal rivers than E. insidiatrix, it is common in
the Hooghly at Calcutta. Chanda (avibassis) ruconius, McClelland, C. J. N. H. ii, p. 586, has erroneously
been referred to this species. His specimens came from the Punjab, where no Equula exists. It is doubtless an
Ambassis, and probably the A. ranrja, H. B.

* In a specimen from Akyab, only
1-J inches long and 7/lU high, the lower edge of the preopercle is rather coarsely serrated,

and there are no scales on the body.
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Habitat.—Seas of India to tlie Malay Arcliipelago and beyond ; the specimen figured (life-size) is fi-om

Madras.

11. Equula fasciata, Plate LI, C. fig. 2.

Zeus harah, Russell, Fish. Vizag. i, p. 51, pi. GG.

Clupea fasciata, Lacep. v, p. 463.

Eqimla filigera, longisj)inis and carah, Cuv. and Val. x, pp. 92, 94, 95, pi. 284.

Equula fasciata, Cuv. and Val. x, p. 96 ; Giinther, Catal. ii, p. 498 ; Day, Fish. Malabar, p. 106 ; Kner,

Novara Fische, p. 167; Klunz. Verb. z. b. Ges. Wien, 1871, p. 467.

Equula filigera, Cuv. Mem. Mus. i, p. 402, pi. 23, f. 1 ; Swainson, Fishes, ii, p. 250 ; Cantor, Catal.

p. 150; Bleaker, Makr. p. 79; Jerdon, M. J. L. and Sc. 1851, p. 138.

Equula setigera, Agass. Poiss. Foss. v, p. 24, t. B.

Leiognathus fasciatus, Bleeker, Bintang, 1868, p. 5.

B. V, D. tL, p. 19, V. 1/5, A. A, C. 17, Coec. pyl. (3).

Length of head 4 to four and a fourth, of caudal 4, height of body 2^ in the total length. Eyes—
diameter 1/3 of length of head, 3/4 to 1 diameter from end of snout, and nearly 1 apart. Dorsal profile

rather more convex than the abdominal. A concavity over the occiput. Interorbital ca^-ity nearly

twice as long as wide, the posterior limb of premaxillary equals 2/3 of the length of the head. A pair of

spines above the anterior-superior angle of the orbit. Orbital edge not serrated. The distance between the

outer edges of the orbital spines equals 2f in the length of the head. The maxilla reaches to below the first

third of the eye. Lower edge of preopercle nearly straight, and very finely serrated. Mandibula slightly

concave inferiorly. Teeth—in a single row in the ujiper jaw : in villiform bands in the lower. Fins—dorsal

spines of moderate strength, the second elongated, usually about 4/5 as high as the body, the third and fourth

serrated anteriorly. Pectoral as long as the head excluding the snout. Ventral reaches 3/4 of the way to the

anal. Second anal spine strong, equalling about 2/5 of the height of the body, but sometimes much longer.

Caudal forked. Free portion of the tad about as high as long. Scales—cover body, absent or exceedingly

indistinct on the chest. Lateral-line—consists of about G5 tubes, it ceases just before the base of the caudal fin.

Colours—silvery, with irregular vertical streaks on the body.

Hahitat.—Red Sea, seas of India to the Malay Archipelago and beyond.

12. Equula oblonga.

? Seomher equula, var. Forsk. p. 58.

Equula ohlonqa, Cuv. and Val. x, p. 85 ; Bleeker, Makr. p. 84 ; Giinthor, Catal. ii, p. 502 ; Day, Fish.

Malabar, p. 106 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 467.

Ecjuula herhis, Cuv. and Val. x, p. 85.

B. V, D. .re?TT, P- 16, V. 1/5, A. rt^^, C. 16.

Length of head 4 to 4-1-, of caudal
5-J-,

height of body 3| to 4 in the total length. Eyes—diameter 1/3 of

length of head, 1 diameter from end of snout, and 1 apart. Abdominal profile i-ather more convex than that of

the back. Snout rather pointed. Posterior limb of preopercle equal to 6|- in the total length : an interorbital

cavity much longer than wide. Orbital edge not serrated : two spines above the anterior edge of the eye

:

the distance between the outer edges of orbital spines equals half the length of the head. Lower preopercular

edge finely serrated. Lower edge of mandible slightly concave. Teetli—in a single row in either jaw.

Fins—dorsal spines moderately strong, the second equal to 2/3 the height of the body. Pectoral 4/7 of the

length of the head. Ventral reaches 2/3 of way to anal, the second spine of which latter fin equals 1/2 the

height of the body. Caudal forked. Scales—very minute, none on chest. Colours—grayish on the back,

becoming silvery below : a silvery band along the side, irregular angular bands over the back to as low as the

lateral-line. No black on the dorsal fin.

Hahitat.—Red Sea, seas of India to Malay Archipelago and beyond.

Genus, 12

—

Gazza, Wvpp.
Eqimla, sp. Cuv. and Val.

Branchiostegals five : pseiidohranchice. Body oblong, elevated, and compressed. Mouth very protractile.

Lower pireopercular margin serrated. Teeth, a pair of canines in the upper, a conical row in the loiver jaw. A single

dorsal fin, having less spines (8) than rays (16) : anal vMh three spines continuous with the soft portion which has

less rays (14) than the soft dorsal: iiofnlets. Lateral-line unarmed.

These fishes were included by Cuv. and Val. with the Eqtmla as one genus, Riippell observing their

strong teeth and the presence of canines, separated them, but Kner has again considered them as one genus.

Geographical distribution.—Red Sea, seas of India to the Malay Archipelago and beyond.

SYNOPSIS OF SPECIES.

1. Gazza minuta. Length of head 3|, height of body 2\ to 2\ in the total length. Dorsal spines 2^

in height of bodv. Silvery, axilla black. Seas of India to the Malay Archipelago and beyond.
2 I 2
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2. Gazza cequulceformis. Length of head ^ to 4, height of body 2i to 3 in the total length. Dorsal

spines 2 to 2-1- in height of body. Silvery, axilla usually brown or black : a silvery lateral streak in the young.

Red Sea, seas of India to the Malay Archipelago.

1. Gazza minuta, Plate LIII, fig. 1.

Scomber minutus, Bl. t. 429, f. 2 ; Bl. Schn. p. 36.

Zeus komah-hirah, Russell, Fish. Vizag. i, p. 50, pi. 63.

Equula coma et minuta, Cuv. and Val. x, pp. 76, 88 ; Jerdon, M. J. L. and So. 1851, p. 138.

Equula dentex, Cuv. and Val. x, p. 91 ; Kner, Novara Fische, p. 170.

Gazza minuta, Bleeker, Sumatra, p. 259, and Makr. p. 85 ;
Giinther, Catal. ii, p. 506.

Gar-chum, Belooch.

B. V, D. tV p. 17, V. 1/5, A. ^, C. 19.

Length of head 3|, of caudal 4f to 5, height of body 2\ to 2^ in the total length. %es—diameter

2| to 2f in length of head, 2/3 of a diameter from end of snout, and 3/4 apart. Dorsal profile from snout to

base of fin ascending in an almost straight line. Supraorbital edge sei-rated, two spines above the anterior third

of the eye. The maxilla reaches to below the first third of the eye. Lower edge of preopercle coarsely serrated,

especially anteriorly. Teeth—a row of pointed ones in the premaxillaries, and two canines opposite the

symphysis : viUiform in the lower jaw, with an outer row of large conical ones, increasing in size with age.

Fins—dorsal spines weak, the second and third of about the same height, and equalhng 2i in that of the

body. Pectoral as long as the head excluding the snout. Ventral reaches two-thirds of the way to the anal.

Second anal spine from 2i to 3 in the height of the body. Scales—on body, but absent from or very inconspicuous

on the chest. Lateral-line—on a row of plate-like scales and in about 60 tubes, it ceases either below the end

of the dorsal or close to the base of the caudal fin. Colours—sHverj, with irregular bluish or yellowish hnes

descending from the back to the lateral-hue, the axilla black ; anterior portion of the dorsal fin dark.

In external appearance Zeus koma karah, UnsseH^Equula coma, C.V. strongly resembles E. edentida, Bl.

(see p. 238). It is termed Kotoo kare. Tarn. Jerdon, I. c.

Ealitat.—Se&s of India to the Malay Archipelago and beyond : the specimen figured (6 inches long) is

from the Andamans.
2. Gazza sequulaeformis.

Riipp. N. W. Fische, p. 4, t. i, f. 3 ; Bleeker, Sumatra, ii, p. 261 ; Cantor, Catal. p. 153 ;
Giinther,

Catal. ii, p. 506; Kluuz. Verh. z. b. Ges. Wien, 1871, p. 468.

B. y, D. .jL, P. 15, V. 1/5, A. ^\, C. 17.

Length of head 3^ to 4, of caudal 4-^-, height of body 2i to 3 in the total length. %es—diameter 2| in

length of head, 3/4 of a diameter from end of snout, and 1 diameter apart. Dorsal and abdominal profiles about

equally convex. Supraorbital edge sen-ated, sometimes coarsely so (in one specimen it only feels rough to the

touch), two spines above the front thhd of the eye, the distance between the outer edges of the spines on either

side of the orbit equals 2/5 of the length of the head. The length of the hind limb of the premaxillary equals

5i in the total length. The maxilla reaches to below the anterior 1/3 of the eye. Inferior surface of mandible

scarcely concave. Lower margm of preopercle rather strongly serrated. Teeth—in a row of pointed ones m the

upper jaw, having two canines in the median line : villiform in the lower jaw, with an outer row of curved_ and

pointed ones, which increase in size anteriorly, becoming like canines on either side of the sjTuphysis. Fins-

dorsal spines weak, second and thii-d of about the same length, and equal to from 2 to 2| m the height of the

body. Pectoral as long as the head behind the middle of the eye. Ventral reaches 2/3 of the way to the anal

Second anal spine stronger than those of the dorsal, and equal to about 1/3 of the height of the body, the third

rouch anteriorly in its lower third. Caudal forked. Scales—over body, none on breast and chest. Lateral-lme—

in single tubes, ceasing opposite the last third of the soft dorsal. Colours—grayish along the back, silvery on

the sides and beneath, zigzag u-regular bluish bands descend from the back to as low as the lateral-lme. Spmous

dorsal fin with brown spots, especially between the second and thhd spines : axilla usually brown or black. The

young have a silvery band along the sides.
. . i tx •

Habitat.—Red Sea, seas of India to the Malay Archipelago : attaining at least 6 inches m length. It is

very common along all the coasts of India as far as Sind.

Genus, 13

—

Lactaeius, Cuv. and Val.

Branchiostegals seven: fsmdohranchim. Body oblong, compressed. Eijes lateral. Cleft of mouth deep, with

the lower jaw prominent. Preoperctdar margins entire. Teeth in jaws small, with one or two pairs of strong canines.

Two dorsal fins, the first with seven or eight feeble spines, second and the anal with many rays, but iw finlets : anal

with three spines joined to the remainder of the fin. Scales cycloid, of moderate size, some over the second dorsal auid

anal fins. Lateral-line continuous, unarmed. Air-vessel bifurcated both anteriorly and posteriorly. Pyloric

appendages few.

Lactarius, as observed by Giinther (Catal. ii, p. 507), "approaches the family of Scimnidm, and especially

the Genus Otolithus, by several characters, namely, by the structure of the mouth, and by the au-.bladder, by the

muciferous cavities of the skull, and by the anal spines, which are continuous vdth the soft fin."

Geographical distributio7i.—Sea,s of India to the Malay Archipelago.
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SYNOPSIS OF INDIVIDUAL SPECIES.

1. Laetarius deHcatuluSyT). 7-8
| yx^zi ^- zt'itb) L- 1- 74-80. A black spot at the upper and posterior part

of tte opercle. A dark band sometimes present along the soft dorsal and anal fins. Seas of India to the Malay
Archipelago.

1. Laetarius delicatulus, Plate LIII, fig. 2.

Scomber laetarius, Bl. Schn. p. 31.

Sparus cJimidawah, Russell, Fish. Vizag. ii, p. 6, pi. 108.

Laetarius delicatulus, Cuv. and Val. ix, p. 238, pi. 261 ; Cantor, Catal. p. 138 ; Giinther, Catal. ii, p. 507

;

Day, Malabar Fishes, p. 107.

Purruwah, Mai. ; Sudumu, Telugu (Gopaulpore).

B. vii, D. 7-8
I
^1^, P. 17, V. i, A. ^1^, C. 17, L. 1. 74-80, Cibc. pyl. 6.

Length of head 1/4, of caudal 2/9 to 1/4, height of body 2/7 of the total length. Eyes—diameter 1/3 of

length of head, 1/2 to 2/3 of a diameter from end of snout, 4/5 of a diameter apart. Profile with a gradual rise

to the first dorsal. The end of the lower jaw, when the mouth is closed, appears on the upper profile. Mouth
oblique and large : the upper jaw extending to below the centre of the orbit. Preorbital narrower than the
maxillary : preopercle narrow, with its margin entire and angle rounded. Opercle ending in a soft point.

Interorbital space convex. Occipital crest well developed, the lateral ridges moderately so. Teeth—a curved
canine on each side of the symphysis of the upper jaw, and laterally a single series of fine ones : a central canine

(occasionally two) in lower jaw, and laterally a single row of curved teeth. Teeth on vomer, palatines, and
tongue. Fins—first dorsal spine weak, the thii'd the longest : membrane rather deeply notched. Second dorsal

highest anteriorly, where it nearly equals the fu-st dorsal, and is about 1/2 the height of the body. Anal similar

to the second dorsal. In many specimens taken in Malabar, the fin rays were invariably A. 3/26, but amongst
several taken in Madras they were in all instances A. 3/28. Caudal rather deeply lobed. Scales—cycloid, small,

and deciduous. Lateral-line—in short single tubes. Colours—the upper surface of the head and the back as low
as the lateral-line of a leaden colour : a black spot exists on the upper and posterior part of opercle. Fins
diaphanous, marginal halves of dorsals and caudal minutely dotted with black, sometimes the base is also dark.

Iris sUvery, upper portion darkish.

Habitat.—Seas of India, Malay Archipelago, and China. Grows to at least 10 inches in length, is eaten

by the natives either fresh or salted, but is insipid. It appears in Malabar in shoals during the months of

February and March, but a few are present throughout the year.
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Family, XVII—STEOMATEID^.
Stromateincr, Swainson.

Branchiostegals from five to seven : pseudobranchiae. Body oblong or slightly elongated and compressed

Gill-openings wide. Eyes lateral. The infraorbital bones do not articulate with the preopercle. Small

teeth in the jaws, palate edentulous : barbed teeth extend into the oesophagus. One long dorsal fin without

any distinct spinous division, or with rudimentary spines anteriorly: ventrals, when present, thoracic.

No prominent papilla near the vent. Air-vessel, when present, small. Pyloric appendages few, in moderate

numbers, or numerous. Vertebrae exceed 10-14.

Geographical distribution.—Found in most tropical and temperate seas.

SYNOPSIS IN INDIVIDUAL GENUS.

Genus, 1

—

Sthomateus, Aiiedi.

Peprilus, Cuv. : Apoledus, Cuv. and Val. (young having ventral fins) : Bhomhus (ventrals reduced to a

spine), (Lacep.) Cuv. and Val.: Seserinus (-with minute ventrals), Cuv. and Val.: iStrotnateoides, Bleeker

:

Chondroplites and Poronotus, Gill.
i m n ^

Branchiostegals from five to seven : psevdohranchicc. Body compressed, more or less elevated. Cleft of

mouth narrow or of moderate depth. Teeth small, in a single row in the jaws: palate and tongue edentulous:

aisojjhagus armed with numerous harhed teeth. A single long dorsal and anal fin,_ having r-udimentary spines

anteriorly : ventral fins not present in the adult stage. Scales small, covering the vertical fins. Lateral-line, as a

o-ule, smooth {keeled in S. niger). Air-vessel absent. Pyloric appendages numerous.

After examining very numerous specimens of fish of this genus in the fish markets of India, I could not

resist the belief that reduced as the number of species had been from what were formerly recognized, a still

further reduction might stOl be necessary. I have been unable to convince myself of more than three

distinct species, which may be recognised in the fry and immature by the follo-iving characters.

SYNOPSIS OP SPECIES.

1. Stromateus Sinensis, D. 43-50, A. 39-42. Caudal lobes of about equal length. No free spines before

dorsal or anal fins. Seas of India to China.

2. Stromateus cinereus, D. 5-9
|

a^i^a, A. 5-G ] -^^1^;^. Lower caudal lobe much the longer, iree,

truncated, spines before both dorsal and anal fins. Seas of India to China.

3. Stromateus niger, D. ^j^^tt, A. j^^.^. Ventral fins present in the young. Last portion of lateral-

line keeled. Deep brown colour. Seas of India to China.

1. Stromateus Sinensis, Plate LI, C. fig. 6 (young).

Euphrasin, Vetensk. Acad. Nya Handl. Stockh. ix, p. 49, t. ix ; Bl. Schn. p. 492 ;
Cantor, Catal. p. 140

;

Day, ri.sb. Malabar, p. 76.

,S'<TO9?2atets nfoo fcom, Russell, Fish. Vizag. i, p. 33, pi. 44. ,rTT je loci
Stromateus atous, Cuv. and Val. is, p. 389 ; Richards. Ich. China, p. 273 ;

Jerdon, M. J. L. and be. 1«51,

p. 137 ; Gunther, Catal. ii, p. 399.

Stromateus alius, Cuv. and Val. ix, p. 388 ; Cantor, Ann. and Mag. is, p. 15.

Stromateus candidus, Bleeker, Ich. M. 0. Java, p. 9 (not Cuv. and Val.).

Stromateoides atookoia, Bleeker, Makr. p. 369, and Makr. p. 76.

Vella anvoolee, Mai. ; Mogang voval. Tarn. ; White pomfret.

B. vi, D. 43-50, P. 25, A. 39-42, C. 19.

Length of head 4^ to 5, of pectoral 3i- to 4, of caudal 4i. to 5, height of body If to li in the total length

E)/Ps—diameter 34 to 4^ in length of head, 2/3 to 1 cUameter from end of snout, and If apart. Dorsal and

abdominal profiles about equally convex. The lower jaw the longer, especially m young specimens :
the

maxilla reaches to beneath the first third of the eye. Teeth—in a fine single row m each jaw, becoming lost

with ao-e. i^//(s—first four or five dorsal rays very short, and not appearmg above the skm, its anterior

portioiris similar to that of the anal and equals the length of the pectoral fin. First five anal rays short but

not appearing above the skin. Caudal with equal lobes, in the young it is slightly emargmate. Even m the young

there is no trace of any ventral fins. Sc-_t/es—small and very deciduous, especially m the immature, m the adu t

they cover the vertical fins. C'o?o«rs—upper surface of head and body as far as the lateral-hne ot a deep neutral-

tint the rest of the liody mth a mixture of bro^miish-gray, having metallic reflections, becoming lighter and

silvery towards the abdomen : it is dotted all over with brown, the larger spots having a silvery point m their

centre. Fins silvery-gray, marginal half blackish. Cavity of the mouth and tongue pale bluish-gray with

brown dots silvery in the centre. Iris reddish-silver or copper coloured, minutely dotted with brown, the

young are gray, the head covered with irregularly star-shaped spots, and the fins nearly black, especially

at their ed2:es. , ,, -r^ „ , n ii i

Jerdon observes, I. c, " this is by far the finest eating of all the genus. ' Russell, however, says, though

alike in colour, this fish is very different from the Stromateus cinereus of Bloch
;

which is specifically

characterized by the length of the lower lobe of the caudal fin," (p. 34.)
. , . x, j.

, . j

Habitat —?<eai^ of India, Malay Archipelago, and China. This species of Pomfret is that most esteemed

for eating : in Malabar it is by no means rare during the S. W. monsoon (from June till beptember.) tt
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should be cooked when quite fresh. The young are common round the coasts and ascend estuaries. I found
them numerous during March in the Sunderbunds. The one figured (life-size) is from Bombay. Russell's

figure of the adult is a very good representation of the fish.

2. Stromateus cinereus, Plate LIII, fig. 3.

Bloch, xii, p. 90, t. ccccxx. (semi-adiM) ; Cantor, Catal. p. 143 ; Giinther, Catal. ii, p. 400 ; Day, Fish.

Malabar, p. 78 (immature).

Strmnateus argenteus, Bloch, xii, p. 92, t. ccccxxi ; Russell, Fish. Vizag. i, p. 35 ; Cuv. and Val. ix, p. 393
;

Cantor, Catal. p. 142 ; Giinther, Catal. ii, p. 400 ; Day, Fish. Malabar, p. 77 (adult).

Stromateus sudi sandawah, Russell, Fish. Vizag. i, p. 34, pi. 45 {immature).
Stromateus tella saiidawah, Russell, 1. c. i, p. 31 ;

pi. 42 (adult).

Stromateus candidus, Cuv. and Val. ix, p. 391 ; Jerdon, M. J. L. and Sc. 1851, p. 137.

Stromateus securifer, Cuv. and Val. ix, p. 394, pi. 273 (immature)

.

Strmnateus griseus, Cuv. and Val. ix, p. 395 ; Jerdon, 1. c. p. 138.

Stromateoides cinereus, Bleeker, Makr. p. 368.

Vella voval, Tarn. ; Silver-pomfret (immature) ; Gray-^omfret, (adult).

B. vii, D. 5-9
I
3^!^, P. 27, A. 5-6

\
^i„, C. 19.

Length of head 4 to 4^, of pectoral 2\ to 2f , height of body li to If in the total length excluding the
caudal fin. Eyes—diameter 1/4 to 1/5 of length of head, 1 diameter from end of snout, and l^- to 2 apart.

Snout projecting over the mouth : the maxilla reaches to below the first third of the orbit. Teeth—in a single

row in either jaw. Fins—the dorsal spines appear in a truncated form above the skin, as do also

those of the anal : anterior portion of soft dorsal elevated, but not to so great an extent as the anterior part
of the anal which in the immature reaches to below the middle of the caudal fin, but as age advances it

gradually becomes shortened. Pectoral rather pointed. Caudal deeply forked, the lower lobe much the longer
in the immature, sometimes being twice as long as the upper. Scales—small and very deciduous. Colours—
upper surface of head and back as low as the lateral-line of a grayish neutral-tint with purplish refiections,

sides of head and body silvery-gray, fading to white on the abdomen, and everywhere covered with minute
black dots : a dark spot on upper portion of the opercle. Dorsal and anal gi'ay minutely dotted with black,

the outer half being the darker. Caudal and pectoral yellowish-white, also minutely dotted with black, the
outer half being the darker. Iris silvery. The young are much darker, the vertical fins being nearly black.

The occiput in the adult of this species is striated almost horizontally as shown in Russell's figure, but
the commencement of these furrows is apparent in the immature.

The larger specimens (Gray-pomfrets) are considered superior to the immature (sUver-pomfrets)
for eating.

Habitat.—Seas of India to the Malay Archipelago and beyond, attaining at least a foot in length. The
specimen figured is a httle over 7 inches long.

3. Stromateus niger, Plate LIII, fig. 4.

.'' Stromateus paru, Linn. Syst. Nat. xii, I, p. 432 ; Bloch, v, p. 75, (Stromateus Jiatola), t. 160 ; Bl. Schn.

p. 491 ; Lacep. ii, p. 319 ; Shaw, Zool. iv, p. 108.

Stromateus niger, Bloch, t. 422; Bl. Schn. p. 492, t. xciii ; Shaw, Zool. iv, p. Ill; Cuv. and Val. ix,

p. 385 ; Cantor, Ann. and Mag. ix, p. 15, and Catal. p. 139 ; Richards. Ich. China, p. 272 ; Bleeker, Makr.
p. 370, and Makr. p. 77 ; Jerdon, M. J. L. and Sc. 1851, p. 138 ; Giinther, Catal. ii, p. 401 ; Day, Fish. Malabar, p. 79.

Stromateus nala stindawah, Russell, Fish. Vizag. i, p. 32, pi. 43.

Apolectus stromateus, Cuv. and Val. viii, p. 439, pi. 238 (immature) ; Cantor, Catal. p. 123.

Nala-sanda-wah, Tel. ; Baal, Ooriah ; Curroopoo-voval, Tarn. ; Kar-anvoolee, Mai. ; Ko-lig-dah, And.

B vii D = P 2'^ A » n in

Length of head 2/9, of caudal 1/4, height of body 3/7 to 3 in total length. Eyes—diameter 4^ to 5 in

length of head, 1\ diameters from end of snout, and nearly 2 apart. Dorsal and abdominal profiles equally

angular. The lower jaw the longer : the maxiDa extends to beneath the anterior margin to the orbit.

Teeth—in a fine single series in both jaws. Fins—the dorsal and anal are much elevated anteriorly, very low
posteriorly, with concave external margins. Pectoral 1/2 longer than the head, and falciform : ventrals

only apparent in the young, in a specimen 3^^ inches in length they are jugular, and equal 1/8 of the
total leng-th. The spines, before the dorsal and anal fins, which are concealed in the adult fish, are

apparent in the young specimens. Scales—small, and extended over the vertical fins. Lateral-line—gently

curves downwards, and in its last fourth passes straight to the centre of the caudal, in the form of a raised

keeled line with lateral shields as perceived in the genus Garanx. Colours—deep brown or grayish-brown with
blue reflections : cheeks, opercles, and abdomen pale-neutral or brownish-neutral. Dorsal and anal grayish-brown,

stained black towards their margins : pectoral and caudal brownish, edged with black. Iris brownish-blue : in

the young it is gray. The dorsal and anal fins black, and the tail yellow, with three brown cross bands.

Habitat.—Seas of India to the Malay Ai-chipelago and China. Grows to two feet in length, is excellent

eating. John observes that the people of Tranquebar dislike it, because a species of parasite similar to a
wood-louse is often found in its mouth. It appears in Malabar about the same time as the S. Sinensis. It comes
in shoals, and disappears as suddenly as it arrives. The specimen figured is from Madras and about 15 inches long.
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Family, XVIII—COEYPHiENID^, (pt.) Swainson.

Branchiostegals from five to seven : pseudobranchiae present or absent. Body oblong or elevated and
compressed. Gill-openings wide. Eyes lateral. The infraorbital bones do not articulate with preopercle.

Teeth in the jaws, present or absent on the palate, none in the sesophagus. One long dorsal fin, without
distinct spinous division : ventrals thoracic, (except in Fteracl!.^, when they are jugular). No prominent
papilla near the vent. Air-vessel present or absent. Pyloric appendages few or many. Vertebrae exceed

10/40.

SYNOPSIS OP GENERA.

1. CorypJicena. Dorsal fin ccmTnencing on occipat : scales present.

2. Mene. Dorsal fin commencing on the back : scales absent.

Genus, 1

—

Coetph^na, Cuv. and Val.

Lampugus (immature), Cuv. and Val. Dolphins.

Branchiostegals seven: pseudobranchiae absent. Body rather elongated and compressed. Preopercle entire.

Teeth in the jaws, on vomer, palatines, and tongue. A single long dorsal fin extending from the occiput nearly to the

caudal, hut ivithout district spines, neither are they apparent in the anal : ventral thoracic and loell developed. Scales

small, cycloid. Air-vessel absent. Pyloric appendages numerous.

Geographical distribution.—Seas of temperate and tropical regions.

Cuvier remarks upon the relative height of the crest on the neck, and suggests the possibility of its being

partly due to sex. Giinther considers " that the crest and the anterior part of the dorsal fin become gradually

higher with age," Catal. ii, p. 405.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Coryphoina Mppurus, D. 58-63, A. 25-27. Gray, becoming golden on the sides and beneath, and

covered vfith small blue spots. Seas of tropical and temperate regions.

1. Coryphaena hippurus, Plate LIII, fig. 6.

Linn. Syst. p. 446. Bloch, t. 174; Bl. Schn. p. 295; Lacep. iii, pp. 173, 178; Shaw, Zool. iv, p. 212,

pi. 32, f. 1 ; Cuv. and Val. is, p. 278, pi. 266 ; Guichen, Explor. Sc. Alger. Poiss. p. 63 ; Lowe, Trans. Zool.

Soc. ii, p. 183, iii, p. 6, and Proc. Z. S. 1839, p. 80 ; Giinther, Catal. ii, p. 406 ; Steind. Sitz. Ak. Wiss. 1868,

p. 370 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 446.

Coryphmna chrysurus, Lacep. ii, pi. 18, f. 2 ;
Cuv. and Val. ix, p. 309.

GorypTuena dorado, Cuv. and Val. ix, p. 303; Cuv. Reg. An. 111. Poiss. pi. 65, f. 1.

Goryphcena dolfyn, virgata, and argyrurus, Cuv. and Val. ix, pp. 305, 308, 314.

Lampugus pelagica and ? immacidatns, Cuv. and Val. ix, pp. 318, 329 (immature).

Goryphcena Japonica, Schleg. Fauna Japon, Poiss. p. 120, pi. 64.

Badahlan, Tam. : Dolphin.

B. vii, D. 58-63, P. 21, V. 1/5, A. 25-27, C. 19.

Length of head 5^- to 6, of caudal 4| to 4|, height of body 5| to 6^ in the total lengfh. Eyes—diameter

1/4 to 1/6 of length of head, 3 diameters from end of snout, and Ih apart. Body elongated and compressed:

occipital crest well developed. Cleft of mouth rather oblique, the lower jaw the longer, the maxilla extends to

below the middle or last third of the orbit. Opercles and shoulder bones striated but entire. Teeth—in numerous

vilUform rows in either jaw, with an outer somewhat enlarged one : they ai-e also present on the vomer, palatines,

and tongue. Fins—dorsal commences over the posterior edge of the orbit, its first seven or eight rays gradually

increase in length, whilst the last in the fin is not quite 1/3 that of the highest, the fin reaches to a short distance

anterior to the root of the caudal. Pectoral falcated : the anal commences midway between the anterior margin

of the orbit and the base of the caudal fin, it is highest in front, but after the third or fourth rays it becomes

parallel with the abdomen : caudal with deeply pointed lobes. Lateral-line—curved to opposite the end of the

pectoral from whence it goes straight to the centre of the caudal. Golours—back grayish, shot with gold

:

abdomen golden, covered with blue spots, which become black after death : dorsal fin light blue at the base,

becoming black towards the summit.

February 22nd, 1867, I found in tlie stomach of one of these fishes a Clupea Neohowii and the anterior

half of an Flops machnata.

Habitat.—Sens of India, Mal.ay Archipelago, &c. ; the one figured (34 inches long) is from Madras : it

attains 5 feet or more in length. These dolphins are not uncommon in Madras, and are eaten by the natives.
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Genus, 2

—

Mene, Lace^^.

BrancMostegals seven. Body oval, strongly eomjiressed, with a prominent and sliarp-edged abdomen. Mouth

very protractile. Villiform teeth in the jaivs, palate edentulous. A single long dorsal fin, without any distinct

spinous portion, commencing on the back and extending nearly to the caudal : anal spineless, having many rays

which are enveloped in shin and have very broad free extremities : ventral thoracic, with one spine and five rays, the

first of which is very elongate. Scales absent. Air-vessel large and bifurcated posteriorly. Pyloric appendages

nmnerous.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Mene maculata, D. to-It) -^^ 30-33. Two rows of the blue spots along the back. Seas of India, to the

IVIalay Archipelago and beyond. *

1. Mene maculata, Plate LIII, fig. 5.

Zeus maculatus, Bl. Schn. p. 95, pi. 22.

Mene anna Carolina, Lacep. v, pp. 479, 480, pi. xiv, f. 2.

Zeus ambata huttee, Russell, Fish. Vizag. i, p. 47, pi. 60.

Mene maculata, Cuv. and Val. x, p. 104, pi. 28.5 ; Temm. and Schleg. Fauna Japon. Poiss. p. 127,

p. 67, f. 3; Richards. Ich. China, p. 276; Cantor, Catal. p. 154; Bleaker, Makr. p. 86; Cuv. Reg. Anim. 111.

Poiss. pi. 62, t. 2 ; Jerdon, M. J. L. and Sc. 1851, p. 138 ; Giinther, Catal. ii, p. 415.

Ambutan parah. Tarn.

B. vii, D. ^:f3, P. 15, V. 1/5, A. 30-33, C. 18, Crsc. pyl. 25-30.

Length of head 4, of caudal 4, height of body If to 2 in the total length. Eyes—diameter 2/7 to 1/3 of

length of head, 4/5 of a diameter apart, and 1 to Ij from end of snout. Body ovoid, highest anteriorly.

Dorsal profile nearly horizontal, the abdominal very abruptly descending to the base of the ventral fin, from

whence it gently curves so far as the commencement of the caudal. Mouth oblique, the lower jaw being

anterior, cleft twice as long as the gape : anterior portion of the upper jaw formed by the premaxillaries, the

maxilla smooth and S-shaped extends to below the anterior edge of the orbit. Opercles entire. Occipital

crest high. Teeth—in villiform rows in the jaws. Fins—dorsal highest anteriorly, its first few rays undivided

and more elevated than the remainder. Pectoral as long as the head excluding the snout, rays flat :

ventral spine short, its first ray compressed and very long. Anal rudimentary, its rays forming short, -nnde, and
flat processes : caudal deeply lobed. Laternl-line—sometimes ceases below the end of the dorsal fin, or on

reaching the upper caudal lobe it may divide into two branches, the lower of which descends. Colours—dee])

blue along the back, becoming silvery white on the sides and abdomen : from two to three rows of large spots

along the superior half of the body above the level of the pectoral fin.

This fish is termed " Amatti hatti," Tarn. i. e. "rasor," Jerdon, I. c.

Habitat.—Seas of India to the Malay Archipelago and beyond : attaining at least 8\ inches in length.

-J, K
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Family, XIX—SCOMBRID^, Cuv.

Branchiostegals seven or eight : pseudobranchise. Body oblong or slightly elongated and compressed.

Gill-openings wide : eyes lateral. The infraorbital bones do not articulate with the preopercle. Teeth present

in the jaws, absent or present on the palate. Two dorsal fins, the first being distinct from the soft, which
has more rays than the first has spines : finlets present or absent : ventrals thoracic (jugular in Einn^iptero) -.

no prominent papilla near the vent. Side of tail sometimes keeled Scales, if present, small. Air-vessel

present or absent. Pyloric appendages moderate, numerous, or dendritical. Vertebrae exceed 10,14.

SYNOPSIS OF GENERA.

1. Scomber. Teetli small, present in jaws. Five or six finlets : a low ridge on either side of base of tail.

Body equally scaled. Red Sea, through those of India to the Malay Archipelago and beyond, also in most
temperate and tropical seas.

2. Thynnus. Teeth small, present in jaws, vomer, and palate. Six to nine finlets : a central keel along

either side of free portion of tail. Scales in the anterior region of the body forming a corselet. Red Sea,

through those of India to the Malay Archipelago ; also in most open temperate and tropical seas.

3. Cyhium. Teeth large in jaws, small on vomer and palate. Seven to ten finlets : a central keel along

either side of free portion of tail. Scales when present rudimentary. Red Sea, seas of India to the Malay

Archipelago ; also in the Atlantic.

4. Elacate.* No finlets. First dorsal fin as free spines. A low keel along either side of free portion of

the tail. Red Sea, seas of India to the Malay Archipelago
; also in troj^ical parts of the Atlantic.

5. Eeheneis.'f No finlets. First dorsal in the form of a sucking disk on the summit of the head. No
keel on side of tail. Found in most seas.

Genus, 1

—

Scomber, Artedi.

Branchiostegals seven : pseiidobranchice. Body rather elongated and compressed. Eyes with adipose lids.

Cleft of mouth deep. Small deciduous teetli on the jaws; deciduous ones present or absent on flee vomer, and palatine

hones. Two dorsal fins, the first sjnnous and separated by an interspace from the second, behind which and also

posterior to the anal are five or six finlets : less spines in the first dorsal than there are rays in the second dorsal or in

the anal : ventrals thoracic. Two slight heels on either side of the root of the caudal fin. Scales small. Air-vessel,

when present, simple. Pyloric appendages numerous.

Although the young of the Cybimn, Elacate, &c. are common all along the coasts of India, I have never

obtained tlie fry of any species of Scomber. Sars has observed that the Mackerel deposits its ova in the open

sea, where it floats near the surface (sec Aim. and Mag. Nat. Hist. 18G8, ii, p. 390).

Geograpihical distribution.—Red Sea, seas of India to the Malay Archipelago and beyond ; also in most

temperate and tropical seas.

SYNOPSIS OP SPECIES.

1. Scomber microlepidotus, D. 10
|

Jj- -|- v-vi, A. Jy
-f v-vi. Length of head 3f to 4j, height of body 4 to

4f in the total length. A black spot covered by the pectoral fin in the young, bands along the back and sides

in the adult. Red Sea, through those of India to the Malay Archipelago.

2. Scomber hracltysoma, D. 10
|

Jy + v, A. yL + v. Length of head 3f , height of body 3| in the total

length. Andamans to the Malay Archipelago.

1. Scomber microlepidotus, Plate LIV, fig. 3 (young), 4 (immature), and 5 (adult).

Riipp. N. W. Fisclie, p. 3S, t. xi, f. 2 ; Cantor, Catal. p. 105 ; Giinther, Catal. ii, p. 361 ; Kner, Novara

Fische, p. 143 ; Steind. Ak. Wiss. Wien, 1868, Ivii, p. 987 ; Klunz. Verb. z. b. Ges. Wicn, 1871, p. 443.

Scomber hanagurta, Russell, Fish. Vizag. ii, p. 28, pi. 136; Riipp. Atl. Fische, p. 93, and N. W. Fische,

p. 37 ; Cuv. and Val. viii, p. 49 ; Cuv. Reg. Anim. ; Sleeker, Makr. p. 35 ; Peters. Weigm. Arch. 1855, p. 245

;

Jerdon, M. J. L. and Sc. 1851, p. 135 ; Giinther, Catal. ii, p. 360 ; Day, Fish. Malabar, p. 08 ; Kner, Novara

Fische, p. 142 ; Klimz. Verb. z. b. Ges. Wicn, 1871, p. 441.

Scomber chrysozonus, Riipp. N. W. Fische, t. xi, f. 1 ; Giinther, Catal. ii, p. 360.

Scomber Beani, Day, Proc. Z. S. 1870, p. 690 (adult).

Karna-hita or Karnang-kullutan, Tam. : Eanagurta, Tel. : Ila, Mai. : Nga-congree, " Large head," ]\Iugh.

:

Looh-wa-dah, Andam.

" A portion of Fam. Lichoidei, Bleeker (see note, page 229).

f Forming a distinct Family, Ecueneoidei, Bleeker.
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B. vi, D. 8-10
I tV+ v-vi, P. 21, V. 1/5, A. Jj. + v-vi, C. 24, L. 1. 130 to 150, L. tr. 10/28, Vert. 13/16.

Length of head 3| to 4|-, of caudal 4| to 5, height of body 4 to 4| in the total length. Eye—-ndth a broad
anterior and po.sterior adipose lid extending 1/3 across the eye. Diameter of eye 4 to 4j in length of head, 1 to

1:^ diameter.s from end of snout, and also apart. Lower jaw slightly the longer, cleft of mouth deep, the maxilla
reaches to below the hind edge of the eye. Length of preorbital 1/2 that of the head, its greatest depth equals
half the diameter of the eye. Interorbital space flat. Teeth—nunute* in both jaws, none on vomer or palate.

Fins—dorsal spines weak and receivable into a groove, the second to the eighth sui)equal and about 1/2 the
height of the body, posteriorly they rapidly decrease in length. The distance between the two dorsal fins equals
half the length of the base of the latter, the upper edge of which last is concave. FLulets commence just behind
the fin and are opposite to and similar to those behind the anal. Pectoral short, nearly equalling half the length
of the head. Caudal with deeply pointed lobes. Scales—smaller above than below the lateral-line, and largest

just beneath the pectoral fin : the first few rows beneath the lateral-line are parallel with it, those below the
pectoral are irregularly concave. Minute scales on second dorsal and anal fins. Lateral-line—very shghtly
curved. Air-vessel—present. Pseudobranchice—largely developed. Colours—hack greenish, sides and abdomen
iridescent, a row of sixteen spots along the. summit of the back, close to the base of the dorsal fin : summit of
head spotted : sides shot with bluish-purple. Dorsal fins yellowish, tipped with black : caudal bright yellow,
stained with black at its extremity. Pectoral bright yellow, with a dark mark on the body below it which shows
through the fin : ventral and anal finely dotted with black, but which fades soon after death, when all the shot
colours also disappear, and it becomes of a dull green with the abdomen of a lighter colour. Posterior edge of
caudal sometimes blackish with a white outer margin. In large specimens the colours difier, there are froia five

to eight dark longitudinal bands along the back and upper half of the body, the superior of which is occasionally
broken up into spots. There are usually two golden bands below the lateral-line, and one along its course. In
this stage it appears to closely resemble the description of S. loo,f C.V. viii, p. 52, which is said to grow to a
larger size than S. JcanaguHa, and to be destitute of teeth. Giinther observes of S. Moluccensis, Bleeker, that
"this species is probably identical with S. loo, C.V."

Habitat.—Red Sea, through those of India to the Malay Archipelago. Along the coasts of India it is

very rarely seen above 10 inches in length, but at the Andamans I obtained what appeared to be a distinct species
a foot long, and differently coloured as described above. This fish I have captured at Madras, with fully developed
ova in March. In Malabar it is very common throughout the cold season, and is extensively salted and dried.

Although good eating, it is seldom brought to the table of Europeans, as it rapidly taints, and if eaten in that
state gives rise to visceral irritation. Fig. 3 is fi-om a Sind specimen 6^ inches long : fig. 4 is from a Madras
specimen 8 inches long : and fig. 5 from an Andamanese one 12 inches in length.

2. Scomber brachysoma.

.'' Scomber brachysoma, Bleeker, Makr. p. 356 ; Giinther, Catal. ii, p. 361.

B. vii, D. 10
i tV + y, P- 22, V. 1/5, A. J,- + v, C. 21, L. 1. 135, L. tr. 13/.

Length of head 3f , of caudal 5^, height of body 3f in the total length. Eijcs—with a broad anterior and
posterior adipose lid, diameter of eye 4^ in length of head, 1^ diameters from end of snout, and 1^ apart.
Greatest widtli of head 2j in its length. Lower jaw slightly the longer : cleft of mouth deep, the maxilla
reaches to below the hind edge of the eye. Length of preorbital 4/7 of that of the head, its greatest
depth equalling 2/3 of that of the orbit. Hind edge of subopercle is vertically behind the level of the hind edge
of the opercle. Teeth—minute in both jaws, none on vomer or palate. Fins—dorsal spines weak and receivable
into a groove, the second and third the highest and rather above 1/2 that of the body, the upper edge of second
dorsal fin concave, finlets commence just behind the fin and are opposite to and similar to those behind the anal.

Pectoral half as long as the head. Caudal vdth deeply pointed lobes. Colours—similar to S. microlepidotus,
except that there are two shining light spots above and behind either eye, and the spinous dorsal is posteriorly
edged with black.

The height of the body in S. brachysoma, Bleeker, is said to be a little above three times in the total

length. In the single specimen (if identical) from the Andaman islands it is 3f

.

Habitat.—The specimen described is 7\ inches long and from the Andamans.

Genus, 2

—

Thtnnus, Cuv. and Vol.

Orcynus, Cuv. ; Gra^nmatorcynus, GiU.

Branchiostegals seven : psexidobranchice. Body oblong, somewhat compressed. Cleft of mouth deep. Small
teeth on the jaws, vomer, and palati7i.e bones. Two dorsal fins, the spines weak, finlets behind the soft dorsal and anal.
Scales small.- those in the anterior portion of the body form a kind of corselet. Lateral-line unarmed, a lowjitudinal
heel along either side of the free portion of the tail. Air-vessel, when present, simple. Pyloric appendages numerous.

Geographical distribution—the " tunny fishes" are found from the Red Sea, throughout those of India to
the Malay Archipelago and beyond. Also in most open tro]iical and temperate seas. They are very voracious,
and may often be observed in schools pursuing i'heFxoeeti, " flying fishes," or Clupeidai as '' sardines." As food

* Teeth in the upper jaw more or less disappear with age, except at the symphysis, where they are usually persistent,

t Steind. I. c. considers S. microlepidotiis as the young of S. loo.

2 K 2
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they are moderately esteemed : in the " Fauna Japonica," their flesh if eaten fresh is said to canse diarrhoea,

therefore they are more commonly salted or dried.

SYNOPSIS OF SPECIES.

1. Thynnus thunnina, D. 15
| jo-tt + '"iii -^^ A + ""• Length of pectoral from 6^ to 6| in that of the

total to the end of the centre of caudal fin. Undulating oblique dark bands along the back. Seas of India to

the Malay Archipelago, also in the Mediterranean and tropical parts of the Atlantic.

2. Thjnnus pelamys, D. 15
|

\-=| + viii, A. Jj + viii. Length of pectoral 1/6 of that of the total to the
end of the centre of the caudal fin. Four or five concave longitudinal bands along the lower half of the sides

of the body. Indian and Atlantic Oceans.
3. Thynnus macropterus, D. 14

|
3%- + is, A. 12 -\-ix. Length of pectoral 3f in that of the total to the

end of the centre of the caudal fin. Grayish above, becoming silvery on the sides and beneath. Tips of

elongated dorsal and anal fins, also finlets, yellow. Seas of India to China.

1. Thynnus thunnina, Plate LIV, fig. 6.

Scomber quadrijmnctatus, Geof. Desc. Eg. Poissons, t. xxiv, f. 3.

Thynnus thunnina, Cuv. and Val. viii, p. 104, pi. 212 ; Temm. and Schleg. Fauna Japon. Poiss. p. 95,

pi. 48 ; Cuv. Reg. Anim. 111. Poiss. pi. 46, f. 1 ; Bleeker, Makr. p. 36, and Fisohe, Madag. p. 100 ; Guichen,
Exp. Alg. Poiss. p. 57 ; Giinther, Catal. ii, p. 364 ; Nilss. .^fvers. Sven. Vet. Ak. Forh. 1864, p. 499, t. 5.

Thynnus BrasiUensis, Cuv. and Val. viii, p. 110.

Thynnus afinis, Cantor, Catal. p. 106 ; Jerdon, M. J. L. and Sc. 1851, p. 136 ; Giinther, Catal. ii,

p. 363.

Suraly, Tam.

B. vii, D. 15
I To'TT + viii, P. 26, V. 1/5, A. tV+ viii, C. 17.

Length of head 3| to 3|, of pectoral 65 to 6|, of caudal lobes 6J, height of body 4^ in the distance

between the snout and the centre of the posterior edge of the caudal fin. Eyes—diameter 6j in length of head,

1| diameters from end of snout, and also apart. Head rather compressed, snout pointed : the maxilla reaches

to below the middle of the orbit. Vertical or posterior border of the preopercle short, its angle rounded, and
its lower edge at least twice as long as its vertical one. Teeth— in a single row in either jaw, also on vomer
and palate. Fins—first dorsal spine the broadest, equal in height to the second, or 1/2 as long as the head.

In some specimens the first dorsal is continued to within a short distance of the second, in others (as in the one
fio'ured) the last few spines are nearly or quite hidden in the integument. Second dorsal highest anteriorly,

having a concave upper edge, its three spines are short and concealed by the skin : finlets rather large. Pectoral

rather short. Ventral ha\'ing an oval or elongated lamella between the two fins and under which they can
be partially received. Anal similar to the second dorsal, commencing on the vertical behind that fin, its three

spines equally concealed. Caudal broad and pointed. /St-a^es— forming a corselet anteriorly in three portions

separated by two deep emarginations. Superiorly the corselet embraces the two dorsal fins, and is divided from
its central portion by an emargination which reaches to below the eighth dorsal spine. The central portion of

the corselet is mostly beneath the pectoral fin, and the emargination which divides it fi'om the inferior portion

extends to below the base of the pectoral. The lowest portion goes to below and behind the ventral fins.

Colours—bluish along the back having a number of undulating oblique dark bands, silvery below the lateral-

line ; sometimes black spots on the chest or breast.

Jerdon observes that this fish is called Choori min, Tam.

Geographical distribution.—Seas of India to the Malay Ai-chipelago, where it is common during the cold

months ; also found in the Mediterranean, tropical parts of the Atlantic, and in Scandinavian seas. The
specimen figured is from Bombay, where it is often seen ia the markets during the cold season up to two feet

in length.

2. Thynnus pelamys.

Seomher pelamys* Linn. Syst. Nat. i, p. 492; Bl. Schn. p. 23; Shaw, Zool. iv, p. 588.

Scoinber pelainides, Lacep. iii, p. 14 (pt.) ii, pi. xx, f. 2.

Thynnus pelamys, Cuv. and Val. viii, p. 113, pi. 214 ;
Temm. and Schleg. Fauna Japon. Poiss. p. 96, pi. 49

;

Richards. Ich. China, p. 267 ; Cuv. Reg. Anim. 111. Poiss. pi. 47, f. 2 ; Bleeker, Amboina, p. 41 ; Gunther,

Catal. ii, p. 365.

The Bonito.

B. vii, D. 15
I
VT+'5^iu> P- 27, V. 1/5, A. ^^^yH.

Length of head 3|-, of pectoral 6, height of body 3^ to 3^ in the distance between the snout and the

centre of the posterior margin of the caudal fin. Eyes—diameter 1/5 to 1/6 of length of head, l-J diameters

from end of snout. The vertical border of the preopercle is 3/5 the length of its horizontal margin. Fins—dorsal
spines rather weak, anteriorly 2/3 of height of body and nearly twice as high as the second dorsal. Pectoral

* See also Bennett, 'RTialing Voyage, ii. p. 281 ; De la Roche, Ann. Mus. xiii, p. 315. Variletta, Humboldt, Obs. Zool. ii,

p. 190. T. jjelomys, YarrcU, Parnell, Couch. T/ij/n?iits fajans, Less. Voy. Coq. Zool. ii, p. 162, pi. 32.
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readies to below the tenth dorsal spine. Anal similar to second dorsal, it commences on the vertical behind its

last ray. Caudal with pointed lobes. ScaZes—forming a corselet anteriorly, which extends from the base of

the pectoral along the whole length of that of the spinous dorsal. Colours—hack bluish, becoming silvery on

the sides and beneath. Four or live concave, longitudinal, dark bluish bands pass along the lower half of the

abdomen posteriorly, ending on the lateral-line below the finlets.

I have not seen this species in India, but in Cuv. and Val. it is observed that it has been received from

that locality.

Habitat.—Indian and Atlantic Oceans ; attaining a considerable size.

3. Thynnus macropterus.

Temm. and Schleg. Fauna Japon. Poiss. p. 98, pi. 51 ; Bleeker, Makr. p. 37.

B. vii, D. 14
I xV+ ix. P- 31, V. 1/5, A. 12+ ix, C. 28.

Length of head and height of body each 3| in the distance between the snout and the centre of the

posterior margin of the caudal fin. Eyes—diameter 1/6 of length of head, 1^- diameters from end of snout, and

also apart. Maxilla reaches to below the first third of the eye : lower jaw a little the longer. Preopercle with

its posterior margin somewhat irregular in shape, angle pretty well developed, the length of its vertical 1/3

longer than its horizontal margin. Teeth—ux a fine single row in either jaw, in an angular patch prolonged

posteriorly on the vomer, and in a band on the palatines. Fins—the anterior dorsal spines equal about 2^ m the

height of the body : second dorsal considerably longer than the spinous and falciform. Pectoral nearly or quite

as long as the head. Anal similar to soft dorsal. Caudal with pointed lobes. Corselet with three distinct

posterior prolongations, the upper commencing below the seventh dorsal spine, is continued along the base of

the two dorsal fins : the second ceases below'the eleventh dorsal spine, and a little above the middle of the

body : the lowest extends along the abdomen to midway between the end of the ventral and commencement

of the anal. A well developed keel on the lateral-line commencing from opposite the tenth finlet. Colours—

grayish along the back becoming silvery below, tips of soft dorsal and anal, as well as the finlets, yeUow.

Amongst the specimens sent me by Sir Walter Elliot is the one described above, it is a skin 27 inches

long and probably Jerdon's specimen from Tellicherry. This is " Thynnus (Orcynus) ? Jerdon, M. J. L. and Sc.

1851, p. 136." Dr. Giinther observes of T. macropterus that it is closely allied to, and perhaps identical with,

T. albacora, Lowe, P. Z. See. 1839, p. 77, and Trans. Z. S. iii, p. 4.

Habitat.—Seas of India to Japan.

Genus, 3

—

Pelamts, Cuv. and Val.

Gymnosarda and Orcynojpsis, Gill.

Branchlostegals seven: pseudobranchice. Body rather elongate and sli{ihtly compressed.
_

Cleft of mouth

deep. Bather strong teeth in jaics, none on vomer, present on palatines. Two chrsal fins, the spiiies feeble, or of

moderate strength, fi.nlets behind soft dorsal and anal fins. Scales small, those in the anterior poHion of the body

form a kind of corselet. Lateral-line unarmed, a longitudinal heel along either side of the free portion of the tail.

Air-vessel absent. Pyloric appendages dendritical.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Pelamys Orientalis, D. 18 |

Jj + viii, A. -^ + vi. About eight longitudinal blue lines pass backwards

and a little upwards in the upper half of the body. Seas of India to Japan and beyond.

1. Pelamys Chilensis, Plate LVI, fig. 1.

Pelamys Chilensis, Cuv. and Val. viii, p. 163 ; Gay, Chili, Zool. ii, p. 224 ;
Giinther, Catal. ii, p. 368

;

Steind. Sitz. Ak. Wiss. Wien, Ivii, p. 353.

Pelamys Orientalis, Temm. and Schleg. Fauna Japon, p. 69, pi. 52 ;
Giinther, Catal. u, p. 3b8.

B. vii, D. 18
I

Jj-viii, P. 24, V. 1/5, A. ^\ + vi, C. 20.

Length of head 3^, height of body 44 in the distance between the snout and the centre of the posterior

edge of the caudal fin: caudal lobes 1/6 of the same distance. Ev/es—diameter Sim length ot head, 2^
diameters from end of snout and 2 apart. Snout pointed, the greatest width of head equals 2^, and it.s height

Ii in its length. The maxilla reaches to below the hind edge of the eye. Angle of preopercle rounded, its

lower border rather above 1/2 the length of its vertical one. Teeth—in a single row m either jaw with some

rather large ones above the symphysis of the lower. F/;is—dorsal spines weak, second to fourth subequal and

about 2| in height of body and very slightly higher than the second dorsal, it is contmued nearly close up to

the second fin. Pectoral 2i in length of head ; ventral 3/4 of pectoral. Anal commences on the vertical below

first finlet and is similar to second dorsal. Caudal with pointed lobes. Sea7es—forming a corselet

anteriorly in three portions, separated by two deep emarginations. Superiorly the corselet embraces the whole

length of the first dorsal fin : its central portion is narrow and pointed ending close to the end of the pectoral

fin: its lower portion is small and just embraces the ventrals which have a small scale between them.

Lateral-line—makes a low curve to below commencement of second dorsal fin, where its becomes straight.
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Colours—tlie upper lialf of the body with about eight broad, straight, blue lines passing backwards and a little

upwards, silvery below the lateral-line, where however there are similar lines but very faint.

Habitat.—Seas of India to Japan and beyond. The specimen figured (17 inches long) is from Bombay.

Genus, 4

—

Ctbium, Cm.

ApocJontis and Apolectus, Bennett ; Lejndoajhiimi and Acantliocyhium, Gill.

Seer-fis]ies.

BrancMostecjals seven : pseudohrancliim. Body smnetvliat elongated. Cleft of mouth deep. Teeth large and
strong in the jaws : villiform on vomer, palatines, and tongue. Two dorsal fins, the first ivith feeble spines, extending

to the commencement of the second, more rays in the second dorsal than spines in the first : seven or more finlets behind

the second dorsal and anal fins. Scales, when present, rudimentary. A slight heel on either side of the caudal lobes.

Air-vessel present.

The seer-fishes of India, when of the proper size, are considered as amongst the most delicate for eating

of the marine forms. If small, as under a foot in length, they are dry, resembling Trachynotus and Gliorinemus

:

from 1|- to 2i- feet in length they are at their primest size, above this they become coarse.

SYNOPSIS OP SPECIES.

1. Cybiicm KiMii, D. 16
| xf-f^ + '^"' ^- tV + '^'- Head 5^ to 6, height of body 5 in the total length.

Lateral-line with a gradual curve. Sides silvery : first dorsal black. Seas of India.

2. Cybi'um interruptum, D. 16
| -ys^ts + '^iii-ix, A. -Jy -\- viii-ix. Head 5^, height of body 5^ in the total

length. 28 to 30 teeth in upper, and about 24 in lower jaw. Body with three rows of horizontally elongated

blotches : first dorsal nearly black. Seas of India.

3. Cybium gnttatum, D. 16-17
| tt^ts- + "^ii-x> -A., t-b-tt + vii-ix. Head 5 to 5^, height of body 5 in the

total length. 10 to 12 teeth in either jaw. Body with three rows of elongated blotches : first dorsal black to

the eighth spine, the rest pure white edged with black. Seas of India.

4. Cybium CommersonU, D. 16-17
|
-iJ-lA^+ ix-x, A. yflf^ + ix-x. Head 4 to 5, height of body 5i to 7

in the total length. Lateral-line with a strong bend below twelfth dorsal ray. Undulating vertical spots and
lines on the sides. First dorsal black to the end of seventh spine, behiad pure white "with a black upper edge.

Red Sea, seas of India to the Malay Arcliipelago and beyond.

6. Cybium. lineolatum, D. 16
| -rj + ix, A. y\ + x. Head 6, height of body 6| in the total length.

Several rows of horizontally elongated dark spots along the sides. Seas of India to ? the Malay Archipelago.

1. Cybium Kuhlii, Plate LVI, fig. 2.

Cybium Kuhlii, Cuv. and Val. viii, p. 178.

B. vii, D. 16
I Tf:fT+ viii, P- 29, V. 1/5, A.-t. + yii, C. 21.

Length of head 6| to 6, of caudal 3| to 4, height of body 5 in the total length, ^yes^diameter 1/5

of length of head, 1^ diameters from end of snout, and also apart. Greatest width of head equals 1/2, and its

height equals 4/5 of its entire length. Maxilla reaches to below the hind edge of the eye. Preopercle

emarginate along its vertical border, with the lower limb almost as long as the hind one. Teeth—conical and
rather compressed, from 15 to 20 in either jaw, those in the lower much the larger : vomerine patch anteriorly

rounded, in a band along the palatiaes. Fins—first dorsal spines weak, second dorsal anteriorly equals 3/4 of

the height of the body below it, there are six unarticulatod rays at its commencement hidden in the skin, the

anal which commences on a vertical line below its centre is similar to it but not so high. Pectoral as long as

the head behind the middle of the eye. Ventrals equal 1^ diameters of the eye in length. Caudal with deeply

pointed lobes. Lateral-line—contairiing about 200 plate-like rounded scales, each having a simple tube, is

straight until it arrives opposite the end or middle of the base of the second dorsal, where it curves to below

the third finlet and then becomes rather wavy, its central keel well-developed. Colotirs—bluish above becoming

silvery on the side and below. After death the sides assume a dark hue and have neither bands or spots. First

dorsal black : second dorsal and also anal with dark bases : pectoral •with a light outer edge, tips of caudal dark.

Habitat.—Seas of India. The specimen figured (from Bombay) is 14^ inches in length, but it attains a

much larger size.

2. Cybium interruptum, Plate LVI, fig. 3.

Scomber vnngeram, Russell, Fish. Vizag. ii, p. 26, pi. 134.

Scomber leopardus, Shaw, Zool. iv, p. 591.

Cybium interruptum, Cuv. and Val. viii, p. 172 ; Jerdon, M. J. L. and Sc. 1851, p. 136; Giinther, Catal.

ii, p. 371.

Buck-ku, Gwadur.

B. vii, D. 16
I TT^tre + -"ii-ix, P. 21, V. 1/5, A. -rV + viii-ix, C. 21.

Length of head
5-J:,

of caudal 5, height of body 5f in the total length. Eyes—diameter 4.| in length of head,

IJ- diameters from end of snout, and also apart. Greatest width of head equals 2^ in its length, and its height

equals its length behind the posterior nostril. ]\Iaxilla reaches to below the middle of the eye. Vertical Hmb
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of preopercle emarginate. Teeth—comparatively small, equal sized, conical and somewhat compressed, about
28 or 30 in the upper, and 24 rather larger ones in the lower jaw, they are placed close together as shown in
Russell's figure : in a patch rounded anteriorly and slightly emarginate laterally on the vomer, and in a band
along the palatines. Fins—dorsal spines weak : second dorsal commences midway between tlie anterior nostril

and the base of the caudal fin, anteriorly it is 1/2 the height of the body, its upper edge concave : anal
commences below the fii-st third of the second dorsal which fin it resembles. Caudal deeply forked. Lateral-
line—with a gradual descent. Colours—bluish along the back becoming white on the sides and below, three
rows of elongated blotches along the sides, almost forming interrupted bands, the two upper sets of blotches
cross the lateral-line below the second or third finlet : first dorsal dark, its outer edge nearly black.

The above appears to be Russell's fish, the number of teeth separates it from the G. (juttatum, (Bl. Schn.)
C. V. It is also most probably C. interruptum, C. V., from Pondicherry, which is said to have 28 teeth in the
upper and IG in the lower jaw.

Eahitat.—Seas of India. The specimen figured (from Madras) is a little over 15 inches, it attains at
least 3 feet in length.

3. Cybium guttatum, Plate LV, fig. 1 {yotmg) and LVI, fig. 4 (adult).

Scomber guttatus, Bl. Schn. p. 23, f. v.

Cyhium ijuttatum, Cuv. and Val. viii, p. 173; Richards. Ich. China, p. 268 (pt.) ; Cantor, Catal. p. Ill

;

Bleeker, Makr. p. 38 ; Giinther, Catal. ii, p. 371 ; Day, Pish. Malabar, p. 71 ; Kner, Novara Pische, p. 143.
Cyhium lineolatum, Cantor, Catal. p. 110.

B. vii, D. 16-17
1 Tt:-h--l-viii-x, P. 21, V. 1/5, A. .j^-',^+ vii-ix, C. 26.

Length of head 5 to 5-1-, of caudal 4-1- to 6, height of body 5 in the total length. Eyes—diameter 5^ to

6| in the total length, 2 diameters from end of snout, and li apart. Greatest width of head equals 1/2 its

length, and its height equals its length behind the anterior nostril. The maxilla reaches to below the hind edge
of the eye. Vertical limb of preopercle slightly emarginate. Teeth— lancet-shajjed, laterally compressed, and
somewhat wide apart, about 10 to 12 in either jaw and frequently some smaller ones likewise present for taking
the place of any lost ; they are much longer in the lower jaw : in a triangular patch on the vomer, and in a
band on the palatines. Fins—first dorsal spines weak, and ending in soft points : second dorsal highest
anteriorly where it equals 4/7 of that of the body below it, and has a concave upper edge : anal commences
below the first third of the soft dorsal. Lateral-line—having a very gradual descent, it becomes somewhat
undulating opposite the commencement of the second dorsal, and very much so below the third and fourth
finlets. The keel on the lateral-line well developed. Colours—bluish above, silvery beneath : back and sides

with three rows of round or rather horizontally oval spots, which become most apparent after death : the
membrane between the first and eighth spines black, the rest pure white edged with black : in the young the
first dorsal is occasionally almost wholly black.

Hahitat.—Seas of India, Malay Archipelago, and China. Grows to 6 feet in length, is good eating, and
salts well. Specimens under a foot in length are dry, from two to two-and-a-half feet long they are in the best
condition, above that they become coarse. They should be cooked when quite fresh. They are also one of the
best fish for " Tamarind fish." Are captured in numbers from October throughout the cold months along all

the Indian coasts.

Cantor's specimen of G. lineolatum,, in the British Museum, has the formula of the fins as above, and 11
or 12 teeth in either jaw. The specimen figured, PI. LV, f. 1 (from Canara) is 9 inches long, the older one
PI. LVI, fig. 4, is from Madras.

4. Cybium Commersonii, Plate LVI, fig. 5.

Scomber Commersonii, Lacep. ii, p. 600, pi. 20, f. 1 ; Shaw, Zool. iv, pp. 589 and 590, pi. 83.

Scomber maculosus, Shaw, Nat. Misc. No. 982, and Zool. iv, p. 592.
Scomber konam, Russell, ii, p. 27, pi. 135.

Cybium Commersonii, Cuv. Reg. Anim. ; ? Riipp. Atl. Pische, p. 94, t. 25, f. 1 ; Cuv. and Val. viii, p. 165
;

Riipp. N. W. Pische, p. 41 (pt.) ; Richards. Ich. China, p. 268 ; Cantor, Catal. p. 108 ; Jerdon, M. J. L. and Sc.

1851, p. 136; Giinther, Catal. ii, p. 370; Day, Pish. Malabar, p. 69; Klunz. Verh. z. b. Ges. Wien, 1871,
p. 444.

Cybium konam, Bleeker, Makr. p. 357 ; ? Kner, Novara Pische, p. 144.
Chumbum, Mai. ; Konam, Mah-wu-laachi, or Ah-ku-lah, Tarn.

B. vii, D. 16-17
I T-|:tT + ix-x, P. '20-23, V. 1/5, A. J-i-a^+ ix-s, C. 21.

Length of head 1/4 to 1/5, of caudal 1/5 to 2/11, height of body 2/11 to 1/7 of the total length. Eyes—
diameter 2/9 to 1/5 of length of head, li to 2 diameters from end of snout, and 1^- apart. Greatest width of
head equals 3/7, and its height 3/5 of its length. The maxilla reaches to below the centre or hind edge of the orbit.

Posterior border of preopercle rather emarginate, and its angle rounded and slightly produced. Teeth— strong,
conical, compressed Laterally, those in the upper jaw varying in number from about 11 to 25, the posterior ones
being rather the smallest. In the lower jaw there are from 10 to 15 of the same shape, but the posterior ones
are the largest. A triangular gi-oup of vUliform teeth on the vomer, and a long narrow band on the palatines.
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Fins—the spines of the first dorsal are weak, and end in thin filamentous points projecting beyond the
membrane, which is deeply notched. The second dorsal highest in front with its upper margin concave, it is

situated opposite the anal which it resembles. Ventral small : pectoral pointed : caudal with pointed lobes
each with a raised soft oblique ridge along its base. Lateral-line—at first in upper third of body, opposite the
twelfth or thirteenth dorsal ray it bends down, making a second strong curve from opposite the first to the
third pairs of tinlets, beyond which it passes direct to the centre of the caudal where it ends in a soft raised
keel between the bases of either lobe. Colours—bluish above, silvery below : first dorsal black to the end of the
seventh spine, behind which it is pure white, having a narrow black upper edge : basal half of pectoral
black. After death numerous vertical undulating lines and spots appear on the sides, in the specimen figured
(from Madras) they are very distinct, but during life they are rather indistinct.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond ; it attains
at least 4 feet in length.

5. Cybium lineolatum.

Cuv. and Val. viii, p. 170; Belanger, Voy. p. 366, pi. 2, f. 1; Griffith in Cuv. An. Kingdom, Fishes,
pi. 48, f. 1 ; Bleeker, Makr. p. 40 ; Giinther, Catal. ii, p. 370.

B. vii, D. 16
I T^ + ix, P. 21, V. 1/5, A. Jj+ x, C. 15.

Length of head 1/5, of caudal 1/5, height of body 2/13 of the total length. Eyes—diameter 4i in length
of head, 1^ apart. Teeth—about 18 in either jaw, triangular and strongly compressed, the central ones in the
lower being the largest : in a triangular pointed patch on the vomer, and in a band on the palatines. Fins—
spines of first dorsal slender. Pectorals 8^ in the total length : ventrals 1/3 of pectoral. Lateral-line—at first

in upper fourth of body, descends gradually towards the end of the second dorsal fin until it arrives below the
fifth finlet. Colours —bluish above, silvery on the sides and beneath : several rows of elongated black blotches

on the body, three rows of them, like interrupted lines, being below the lateral-line.

Cuv. and Val.'s specimen was in a bad state, and a difficulty occun-ed in counting the number of rays,

the species appears to somewhat resemble C. cjuttatmn, C. V. (it has fewer teeth than in G. interruptum, C. V.)
but is stated to have less rays. Bleeker, Beng. en Hind. (1853, p. 42) places it as a sj-nonym of C. interrujotuni,

C. V. ? Cantor's type specimen also appears to be C. interruptum.

Habitat.—Seas of India to ? Malay Archipelago.

Genus, 5

—

Elacate, Cuv.

Meladerma, Swainson.

Brarichiostegals seven : pseudobrancMm. Body fusifo-rni : head depressed. Cleft of mouth of moderate depth
VilUform teeth on the jaws, vomer, palatine bones, and tongue. The first dorsal reduced to a few free spines: tJie

second with many rays and somewhat similar to the anal : no finlets. Scales very small. No keel on the side of the

tail. Air-vessel absent. Pyloric appendages dendritical.

The immature of this fish, as seen in the seas of India, has its central caudal rays exceedingly prolonged :

as age advances, as 8| inches, the fin becomes more obtuse, but still the central rays are rather the longest : in

a specimen 12 inches long that fin is obtuse, in another 11 inches long it is slightly emarginate : in the adult it

becomes concave or almost lobed, the lower being usually the longer.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Elacate nigra, D. 8
|
28-36. A. yt-ts- Brown, with two longitudinal black bands. Seas of India to

Japan and beyond.

1. Elacate nigra, Plate LV, fig. 2.

Scomber niger, Bloch, t. 337 ; Bl. Schn. p. 35.

Centronotus Gardenii, Lacep. iv, p. 357.

Scomber peddah mottah, Russell, Pish. Vizag. ii, p. 39, pi. 153.
Elacate Pondiceriana, Cuv. and Val. viii, p. 329 : Rijpp. N. W. Fische, p. 43, t. xii, f. 3 : Jerdon, M. J. L.

and Sc. 1851, p. 139.

Elacate viotta, Cuv. and Val. viii, p. 332 ; Bleeker, Makr. p. 42.
Elacate Malabarica, Cuv. and Val. 1. c. ; Cuv. Reg. An. HI. Poiss. pi. 54, f. 2.

Elacate bivittata, Cuv. and Val. viii, p. 338 ; Temm. and Schleg. Fauna Japon. Poissons, p. 104, pl. 56

;

Richards. Ich. China, p. 269 ; Cantor, Catal. p. 116; Jerdon, M. J. L. and Sc. 1851, p. 139.
Meladerma nigerrima, Swainson, Fishes, ii, p. 243.
Elacate Canada, Holb. Ich. South Carol, p. 95, pl. 14, f. 1.

Elacate nigra, Giinther, Catal. ii, p. 375 ; Day, Fish. Malabar, p. 73 ; Klunz. Verb. z. b. Ges. Wien, 1871,
p. 445 ; Bleeker, Madagascar, p. 98.

Cuddul verarl, Tam.

B. vii, D. 8
1
28-36, P. 21, V. 1/5, A. -^l-^, C. 17, Vert. 12/13.



FAMILY, XIX—SCOMBRID^. 2o7

Length of head 4| to 5, of caiidal 51 to G, height of body 7j to 8 in the total length. iJyes—diameter
4i to 5 in the length of head, 1^ to 2 diameters from end of snout, and about 2 apart. Mouth wide, the maxilla
reaches to below the anterior edge or first third of the eye. Greatest width of head equals its height, or its

length excluding the snout. Upper surface of head flat, and stellately rugose. Teeth—villiform. Fins—dorsal
fi-ee spines with a very short interspinous membrane. Second dorsal highest anteriorly where its rays equal the
height of the body, its upper edge slightly concave. Anal similar to second dorsal, but rather lower, it arises on
the vertical below the seventh or eighth dorsal ray, its two first rays are short and undivided. Pectoral 1/2
longer than ventral, and equalling the length of head without the snout. Caudal with its central rays much the
longest in the immature, becoming moderately or deeply lunated in the adult. Colours—olivaceous brown,
having a dark band along the back below the base of the dorsal fin and another along the centre of the side.
Fins brownish, with dark or black edges. Outer edges of caudal lobes white.

Habitat.—Seas of India to Japan, also stated to be found in the tropical parts of the Atlantic and along
the shores of the United States. The one figured (from Madras) is Vi\ inches in length. A specimen 4 feet
10 inches in length exists in the Madras Museum. March, 1867, I took a female, 30 inches long, full of well
developed ova. In February, 1867, I examined the contents of the stomach of one, and found the remains of
numerous small fishes.

Genus, 6

—

Echeneis, Artedi*

Bemoropsis, EJiomhochirus, Bemilegia, Leptecheneis, Plitheirichthjs, Gill.

Brancldostegah seven or eight: pseudohranchice. Body elongated, fusiform: head de^nessed and superior/

g

furnished with an adhesive organ. Eyes lateral or directed downwards and outwards. Cleft of month deep. Villi-

form teeth on the jaws, vomer, pialatine hones, and generally on the tongue. The first dorsal fin modified on the summit
of the head and occiput, into an adhesive disk; a long second dorsal and anal: nofinlets :' ventrals thoracic. Scales
very small. No keel on the side of the tail. Air-vessel absent. Pyloric ai^pendag'es in moderate 7iumbers.

Geographical distribution.—These fishes appear to be inhabitants of nearly all seas. In those of India
they are most commonly captured adhering to sharks, and are consequently considered to be parasitic on those
animals. Van Beneden (Bull. Ac. Belg. 1870, xxx, pp. 181-185) has however shown that sometimes, at least,
they prey upon fishes.

The shape of the caudal fin in these fishes changes with age, as observed in Elacate.

SYNOPSIS OF SPECIES.

1. Echeneis neucrates, D. 22-25
|
3.3-41, A. 32-38. A dark band along the body. Seas of temperate and

tropical reigons.

2. Echeneis remora, D. 17-18
|
22-24, A. 24-25. General brown colour. Seas of temperate and tropical

regions.

_
3. Echeneis hrachyptera, D. 15-16

|
26-32, A. 24-27. Light brown, end of caudal whitish. Seas of India

to China, also Madeira, and the coast of North America, and the Brazils.

4. Echeneis albescens, D. 12-13
|
17-22, A. 19-22. Seas of India, Japan, and the Cape.

1. Echeneis neucrates, Plate LVII, fig. 1.

Linn. Syst. i, p. 446; Gmel. Linn. p. 1188; Forsk. p. xvi, No. 7 ; Bloch, ii, p. 131, t. 171 ; Bl. Schn
p. 239 ; Shaw, Zool. iv, p. 209, pi. 31 ; Bennett, Life Raffles, p. 692 ; Bleeker, Fish. Madag. p. 98.

Echeneis naucrates, Lacep. iii, pp. 146, 162, pi. ix, f. 2; Cnv. Eeg. Anim. ; Cantor, Catal. p. 199; Teni.
and Schleg. Fauna Japon. p. 270, pi. 120, f. 1 ; Richards. Ich. China, p. 203 ; Gunther, Ann. and Matr. Nat.
Hist. May, 1860, p. 395, and Catal. ii, p. 384 (.see syn.) ; Day. Fish. Malabar, p. 75; Kner, Novara Fische,
p. 146; Klunz. Verb. z. b. Ges. Wien, 1871, p. 446.

' ' ' >
i-

.

>

Echeneis neucrates, Russell, Fish. Vizag. i, p. 39, and Ala moftah, pi. 49.
Echeneis albicauda, Mitchell, Am. Monthly Mag. ii, p. 244.
Echeneis hmata, Bancroft, Proc. Zool. Soc. i, pT 134, and Zool. Journ. v, p. 411, pi. xviii.
Echeneis Australis, Griffith, in Cuv. An. King. Fishes, p. 504.
Echeneis vittata, Lowe, Proc. Zool. Soc. 1839 p. 89, 1850 p. 252, and Travis. Zool. Soc. iii, p. 17 ; Rupp.

N. W. Fische, p. 82.
'

i
> I'l

Echeneis fusca, Gronov. ed. Gi-ay, p. 92.
Putthii-muday, " Catching mouth," Mai. : Uhbay, Tarn.

B. vii, D. 22-25
I

33-41, P. 20, V. 1/5, A. 32-38, C. 17.

Length of head 5^ to 6, including disk 3^ to 4^ of disk 4} to 5, of pectoral 7f to 8, of caudal 8, widtli
between pectorals 10^- to lU, height of body Hi to 12i in the total length. iJyes—transversely oval, directed
obliquely outwards and downwards, 2k to 3 diameters in the postorbitariength of head, 2 to 3 diameters from
end of snout, 3i to 4i apart superiorly, and 3 to 4 inferiorlv. The disk or modified first dorsal fin is situated
on the summit of the head and occiput, is about 2/5 as wide as long, containing from twenty-one to twenty-five

.% . *;, Z T'^
fishes of tM.9 Genns form the sub-family Echeneidina, Cantor, or the Family Echekeoidei. Bleeker. Cantor observes

Ibat the Malays consider these fish to be a powerfal manure for fruit trees.
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transverse laminEe, liaving a tooth-like posterior margin to cacli, -wliilst along the central line runs a smootli

elevation so that the vacuum may be confined to only one half of the disk. The most anterior of the lamina; are

directed slightly forwards, the second quarter are neai'ly transverse, and the posterior go backwards, the

difference between each and the one succeeding it being very gradual. External to this di.sk is a wide fleshy

membrane, which posteriorly extends to over the occiput, but anteriorly does not reach as far as the end of the

upper jaw, the whole acting as a sucker. Maxilla extending about as far as the anterior margin of the orbit in

the immature, or to only beneath the third lamina in a specimen 2^- feet in length. Mandibula pointed and

covered superiorly with numerous rows of villiform teeth, forming a ti'iangular toothed space in advance of the

upper jaw, which last is pointed. Fins—pectoral situated over the posterior margin of the opercle, and opposite

the posterior quarter of the bony disk. First dorsal forming the disk : second dorsal and anal opposite one another,

both highest in front, where the rays equal from 2{r to 2§ the length of the disk, outer edge of both fins rather

concave, and the last rays slightly produced. Ventral pointed, and placed almost horizontally. Caudal with its

posterior margin sti-aig'ht, but having four short notches at its extremity. Scales—minute. Lateral-liiie—
rather undulating. Colours—generally brownish gray, with the external margins of the caudal and the anterior

tips of the dorsal and anal fins edged with white : pectoral of a deep brown : anal tipped with dark brown

:

centre of caudal nearly black. Sometimes a blackish band along the middle of the side.

Eahitat.—Red Sea, seas of India, Malay Archipelago, and tropical and temperate seas generally:

attains at least 3 feet in length : tliis is the commonest form in the Indian seas, the one fignred is 8 inches

in length.

2. Echeneis remora.

Bcmora imperati, Willughby, Append, p. 5, t. ix, f. 2.

Echeneis remora, Linn.'Syst. i, p. 446 ; Gmel. Linn. 1187 ;
Bloch, ii, p. 1.34, pi. 172 ;

Bl. Schn. p. 240

;

Lacep. iii, pp. 146, 147, t. ix, f . 1 ; Shaw, Zool. iv. p. 202, pi. 31 ; Temm. and Schleg, Fauna Japon. Poissons,

p. 271 ; Lowe, Trans. Zool. Soc. iii, p. 16 ; Jenyns, Voy. Beagle, p. 142 ; Giinther, Ann. and Mag. May, 1860,

p. 390, and Catal. ii, p. 378 (see Synon.) ; Kner, Novara Fische, p. 146; Bleeker, Madagascar, p. 99.

Echeneis Jacobcea and paUida, Lowe, P. Z. S. 1839, p. 89.

Echeneis renioroides, Bleeker, Batoe, ii, p. 70.

Echeneis parva, Gronov. ed. Gray, p. 92.

? Echeneis horhoniensis, Guich. in Maillard, Reunion, Append, p. 19.

B. vii, D. 17-18
|
22-24, P. 20, V. 1/5, A. 24-26, C. 17, Csec. pyl. 6, Vert. 12/15.

Leno-th of head 4^, with disk 1/3, of disk alone 3j, of caudal 1/6, height of body 1/9, breadth between

pectoral fins 1/6 to 1/7, length of pectoi-als 7f, of ventrals 8j in the total length. Eijes—situated in the

centre of the length of the head, ?^\ diameters from end of snout, and 6 apart superiorly. Mouth rounded.

Teeth—the outer lateral row in the lower jaw enlarged. Fins—first dorsal or disk in its widest part equals half

its leno-th. Second dorsal commences midway between the base of the pectoral and the base of the caudal, its

hig-hest rays equal the length of the head excluding the snout. Anal opposite the second dorsal. Caudal

forked in a specimen 9 inches long. Colours—bro-mi.

Habitat.—Seas of temperate and tropical regions.

3. Echeneis brachyptera, Plate LV, fig. 3.

Lowe, Proc. Zool. Soc. 1839, p. 89 ; and Trans. Zool. Soc. p. 17 ; Giinther, Ann. and Mag. May, 1860,

p. 399, and Catal. ii, p. 378.

Echeneis sexdecim-lamellata, Eydoux et Gervais, Voy. Favor, v, Zool. p. 77, pi. xxxi.

Echeneis pallida, Temm. and Schleg. Fauna Japon. Poiss. p. 271, pi. 120, f. 2, 3.

Echeneis Nieuhofii, Bleeker, Sumatra, ii, p. 279.

B. vii, D. 15-16
I

26-32, P. 20, V. 1/5, A. 24-27, C. 17.

Length of head 4i, including disk 3f , of disk alone 4|, of caudal &\, height of body 8^, width at

pectorals 6|- to 7^, length of jiectoral 1/10, of ventral 7^ in the total length. £^es—diameter 2i in the

postorbital portion of the head, 2^ diameters from end of snout, 31 apart superiorly, and 3 interiorly. Upper

jaw rather angular : the maxilla reaches posteriorly to below the front edge of the eye or beneath the fourth

'lamina of the'disk. Teetli—the outer lateral row in the lowerjaw is somewhat enlarged. Fins—greatest width

of disk equals half its length. The second dorsal commences midway between the posterior edge of the eye

and the base of the caudal, its his-hest portion equals the postorfiital length of the head. The anal commences

on a vertical below the third or fourth dorsal ray to which fin it is similar. Caudal very slightly emarginate.

(Scales—rudimentary. Colours—of a light brown with the posterior edge of the caudal whitish.

Habitat.—Seas of India to China, also Madeira, and the coasts of North America and Brazil. The

specimen figui-ed (life-size) is from Madras.

4. Echeneis albescens, Plate LVII, fig. 2.

Echeneis albescens, Temm. and Schleg. Fauna Japon. p. 272, pi. 120, f. 3 ;
Giinther, Catal. ii,__p. 377.

Echeneis clypeata, Giinther, Ann. and Mag. Nat. Hist, May, 1860, p. 40l ; and Catal. ii, p. 376.

? Echeneis lophioides, Guich. in Maill. Reunion, App. p. 20.
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Bemora albescens, Bleeker, Ternate, 18G3, p. 2.

B. vii, D. 12-13
I

17-22, P. 19, V. 1/5, A. 19-22, C. 15.

Length of head 4|, including disk 3i, of disk 4, width of body between pectorals Si, of caudal 8^ in the

total length. Ei/es—2^ diameters in the postorbital portion of the head, 2^ from end of snout, G apart

superiorly, and slightly less interiorly. Body wide anteriorly, width of sucker equals 2/3 of its length. Mouth

obtuse : lower jaw the longer, the maxilla reaches to below the hind nostril or the third lamina of the disk.

Teeth—villiform in jaws, vomer, and palatines : an outer enlarged series in lower jaw and vomer. Fins—
.second dorsal commences in the second third of the distance between the bases of pectoral and caudal fins,

and opposite the anal. Ventral equals the distance between the eye and base of pectoral. Caudal very slightly

emarginate. Scales—rudimentary. Colours—uniform brown.

The specimen figured (12 inches in length and stuffed) is fi'om Sir W. Elliot's collection, and very

curiously resembles partly Dr. Giinther's species and partly E. albescens, Temm. and Schleg. Agreeing with

the latter, it has 13 laminae, the length of the disk 1/4 of the total, mouth obtuse, angle of mouth below

the third lamina, the length of the ventrals equals the distance between the base of the pectoral and the

posterior margin of the eye. But instead of 22 rays in the second dorsal it has 17, and A. 19 instead of 22,

still this variation is not more than is observed in some of the other species.

Ealitat.—Seas of India, Japan, and the Cape.
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Family, XX—URANOSCOPIDiE, Richardson.

Koralce, Tamil.

Branchiostegals from five to seven : pseudobranchise. Body low and more or less cylindrical. Gill-

openings wide. Eyes on the upper surface of the head. Head mostly cuirassed with bony plates. Infraorbital

ring of bones does not articulate with the preopercle. Usually villiform teeth in both jaws, canines present or

absent, but no molars. One or two dorsal fins, the spines being fewer in number than the rays. Ventral
with one spine and five rays. Pectoral rays branched. No prominent papilla near the vent. Scales when
present rudimentary. Lateral line continuous. Air-vessel absent. Pyloric appendages when present few
or in moderate numbers.

In Cuv. and Val. the genus Uraiioscopus was divided into (1) those with two dorsal fins ; and (2) those

with one.

SYNOPSIS OF GENERA.
1. Uranoscopus. Two dorsal fins. Scales small. Seas of India.

2. Ichthyscopus. A single dorsal fin. Head armed with bony plates. Scales rudimentary. Seas

of India.

Genus, 1

—

Ue.\noscopus, Cuv.

Branchiostegals six : pseudobrancliice. Body somewhat cylindrical. Head large, broad, and partly covered

with hony plates. The opercles and shoulder-bones usually armed. Besides the posterior gill-optening there is generally

a rounded orifice above the opercle. Byes on the uppier surface of the head. Cleft of mouth vertical, with a filament

belotv, or before the tongue. Villiform or cardiform teeth on the jaws, vomer, and palatine bones, no canines. Two
dorsals, the first loith from three to five spines : ventrals jugular. Scales small and rudimentary. Lateral-line

continuous. Air-vessel absent. Pyloric appendages in moderate numbers.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Uranoscopus grittatus, D. 4-5 | 12-1.3, A. 13. Strong shoulder spines. Chestnut or slaty-brown, with

light spots in the upper half of its body and head : a black blotch at upper portion of spinous dorsal fin. Seas

of India.

1. Uranoscopus guttatus,* Plate LV, fig. 4.

Cuv. and Val. iii, p. 305 ; Cuv. Roet. Anim. 111. Poissons, pi. 17, f. 2 ; Bleeker, Beng. en Hind. p. 34
;

Griffith in Cuv. An. King. Fishes, p. 128, pi. 24, f. 3 ; Jerdon, M. J. L. and Sc. 1851, p. 142 ; Giinther, Catal.

ii, p. 228.

Uranoscopus marmoratus, Jerdon, M. J. L. and Sc. 1851, p. 142 ; Day, Proc. Zool. Soc. 1867, p. 702,

(? Cuv. and Val. iii, p. 304.)

B. vi, D. 4-5
I

12-13, P. 17, V. 1/5, A. 13, C. 13.

Length of head 3i- to 3^, of pectoral 4 to 4^, of caudal 5 to S-J, height of body 4 to 4^ in the total length.

Eyes—on the upper surface of the head, 1/2 a diameter from end of snout, and l^ apart. Greatest width of

head rather exceeds its height. Cleft of mouth nearly vertical : lips with a narrow fringe : nostrils situated in

front of the centre of the eye. Four to seven spines along the lower edge of the preopercle, and one

on subopercle. Two large spines on shoulder-bone, the lower the larger and equalling 2 diameters of the orbit.

Posterior border of occiput with one central and on either side two more little bony lobes, the posterior of which
has one or two spii cs. Bones of the head roughened like the impressions of a thimble. Teeth—two
or three rows of card form ones in either jaw, becoming laterally a single one in the lower : smaller teeth on
vomer and palatines. Fins—dorsal sprues weak, the first the longest, but only 2/3 as high as the soft dorsal.

Caudal rather rounded. Scales—present on the body, except above the first part of the lateral-line, and on the

breast and chest to the commencement of the anal fin : they are not imbricated but covered by skin, and are in

rows bounded by muciferous channels. Laieral-line—goes from the shoulder to the base of the second dorsal,

along which it is continued, it has a few rounded scales above it behind the base of the second dorsal spine.

Colours—chestnut or slaty-brown, with two or three rows of bluish white spots along the back and half

way down the sides. First dorsal pure white, with its upper two-thirds black, from the first to midway
between the third and fourth spines : second dorsal black along its upper two-thirds : caudal with a wide

* Uranoscopus afinis, C. V. iii, p. 304 ; Giinther, Catal. ii, p. 227, appears to be closely allied to V. cngnatus. Cantor. It is

said to have I). 5
| 12, A. 13. The spine at the shoulder is 2/.3 the length of the pectoral, and the black dorsal blotch extends from the

second to the fourth dorsal spines. II is stated to have come from the Indian Ocean, but India is not distinctly- indicated.
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vertical black band covering its middle third : anal white with a black base : pectoral dark, its lower margin

edged with white.

Habitat.—Seas of India, said to attain a foot in length : the largest I captured at Madi-as is Tj inches, the

one figured (life-size) is from the same locality.

Genus, 2

—

Ichthyscopus, Swainson.

IJranoscopus, sp., Cuv. and Val. : Anema, Giinther.

Branchiostegals six : pseiidobranchice. Body somewhat cylindrical. Head large; hroad, and partly covered

vjith hony plates. Gill-openings without any superior orifice. Eyes on the uppier surface of the head. Cleft of mouth

vertical. Some of the bones of the head may be armed. No filament below or before the tongue. VilUform teeth on

upper jaiv, vom.er, and palatines, in a single conical roio in the lower jaiv. One continnous dorsal fin with less spines

than branched rays, the latter j)ortion similar to the anal : ventrals jugular. Scales rudimentary. Air-vessel absent.

Pyloric appendages in moderate nuntliers.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Ichthyscoptis inermis, D. yi-fs) ^- 16-19. Canary-yellow, with buffy markings along the back and

sides, enclosing pure white round or oval spots. Seas of India to Japan.

1. Ichthyscopus inermis, Plate LV, fig. 5.

Vranoscopus le Beclc, Bloch, Sj'st. p. 47.

Uranoscopiis inermis, Cuv. and Val. iii, p. 310, pi. 6-5; Tcmm. and Schlcg. Faima Japon. Poissons, p. 27,

pi. 10 A; Jerdon, M. J. L. and Sc. 1851, p. 142 ; Giinther, Catal. ii, p. 230 ; Day, Fish. Malabar, p. 46.

Ichthyscopus inermis, Swainson, Pishes, ii, p. 269.

Nillum koravjan, " A diver into the mud," Tarn.

B. vii, D. 8
I yfrfs. P- 18, V. 1/5, A. 16-19, C. 11, Ckc. pyl. 9 (8).

Length of head 3 to 3j, of caudal 5^, height of body 4 to 4} in the total length. Eyes—situated

considerably before the middle of the length of the head and on its upper surface. Greatest width of head

equals 3/4 of its length, and its height 5/6 of the same extent. Cleft of mouth nearly vertical : lips covered

with numerous branched papillae. Anterior nostril round, situated iu front of the centre of the eye and

surrounded with papillae resembling those on the lips, similar ones likewise surround the large oval posterior

nostril which is situated along the inner side of the orbit. No spines on the head or shoulder : the posterior

edge of the occiput straight and entire : posterior edge of opercle fringed. An elongated angular flap edged

with papillse behind the shoulder. Teeth—in villiform rows in the upper jaw; in a single row of widely

separated conical ones in the lower jaw, and sometimes a few villiform ones posteriorly above the symphysis

:

villiform on vomer and palatines. Fins—dorsal spines weak, and not so high as the rays. Pectoral 4f and

ventral 5^- in the total length. Caudal slightly rounded. Scales—present on the body, except above the lateral-

Hue, on the breast, chest, and to about the sixth anal ray, they are not imbricated but covered by the skin,

and are laid in rows, each being bounded by a muciferous channel. Lateral-line—goes from the shoulder to the

base of third dorsal spine, and is continued close to the base of that fin in its whole length. C'oZortw—canary-

yellow, with buify-brown markings along the sides, enclosing pure white round or oval spots, also some of the

same white colour on the pectoral and dorsal fins. Upper surface of the head brownish : caudal brownish-

yellow with dark extremities, a dark bar across the pectoral and caudal fins.

On March 23rd, 1868, a fine male specimen was brought to me alive, and placed in water having a bed of

mud, into which it rapidly worked itself, first depressing one side and then the other, until only the top of its

head and mouth remained above the mud, whilst a constant current was kept through its gills. If lifted out of

the water, it squirted fluid from its mouth for some distance ; whilst in the mud it looked like a frog. It made

a curious noise, half snapping and half croaking, when removed from its native element.

Habitat.— Seas of India to Japan, said to live in the mud and be taken with difEculty. The specimen

figured (about 12 inches in length) is from Canara.
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Family, XXI—TRACHINID/E, (Sivains.) GuntUr.

Branchiosteg'als from five to seven: pseudobranchiae. Body more or less elongated, posteriorly

compressed : head often large. Eyes more or less lateral. Cleft of mouth, almost horizontal, lateral, or even

nearly vertical. Some of the bones of the head usually armed : the suborbital ring of bones articulates with

the preopercle. Teeth in the jaws, present or absent on the vomer and palatines. Dorsal fins sometimes in

two distinct portions but more or less connected .- the spines may be in excess of the rays, but as a rule there

are more of the latter : anal generally similar to the soft dorsal : ventrals thoracic
:

pectorals with

or without appendages. Body scaleless, scaled, or with a single series of plate-like scales. Lateral-line

continuous. Air-vessel present or absent. Pyloric appendages few.

SYNOPSIS OF GENERA.

1. Percis. A sinjrle dorsal fin, the spines (4 or 5) short and continuous at their base with the soft

portion. Ventrals a little anterior to the pectorals. Canine teeth : no palatine teeth. Red Sea, throughout

those of India to the Malay Archipelago.

2. Sillago. Two dorsal tins, the first with 9 to 12 spines, slightly separated from the second.

Muciferous system of head well developed. Ventrals thoracic. No palatine teeth. Red Sea, seas of India to

the Malay Archipelago and beyond.

Genus, 1

—

Percis, Bl. Schii.

Tarapercls, Bleeker.

Brancliiostegals six : pseudohrancMw. Body rather elcDif/ated and mi-cylindrical : head a little depressed.

Eyes lateral, directed someu'liat upwards. Cleft of mouth sliijhihj ohliqiie : lower jaw the longer. Opercle with one

or two spines: pre- and sub- opercles are sometimes slightly serrated. VilUform teeth in the jaws, with an outer

enlarged row, some of ivhicli are canine-like: teeth also on the vomer, but not in the palatines. The first dorsal fin

with four or five spines, more or less contimwus with the second dorsal, which has a moderate number of rays, and Is

similar to the anal : ventrals slightly anterior to the pectorals, the rays of ichich are branched. Scales ctenoid, rather

small. Air-vessel absent. Pyloric appendages, ivhen present, few.

Geographical distrihution.—From the Red Sea and East coast of Africa, through the seas of India to the

Malay Archipelago and beyond. The common forms on the Coromandel coast of India are small, the larger,

P. hexophtliahna, I have only taken at the Andamans, and it is not figured in Sir W. Elliot's collection of

Indian Fishes.

SYNOPSIS OF SPECIES.

1. Pertis punctata, D. 5
|
21-22, A. yyly^, L. 1. 58-60, L. tr. 5/16. Pre- and sub- opercles serrated.

Diameter of eyes 1/4 of length of head. Caudal rather rounded. Vertically banded, a few black spots in the

bands. Soft dorsal with three rows of black spots : caudal with two grayish bands : ventral slate-coloured.

Seas of India.

2. Percis prdchella, D. 5
|
21-22, A. ^, L. 1. 60-62, L. tr. 5/18. Preopercle entii-e, a few serrations may

exist on subopercle. Diameter of eye 3f in length of head. Caudal cut square, with its upper ray a little

prolonged. Body with six vertical bands : head with dark spots superiorly, three blue bands go from the eye

over the sub- and inter- opercles. A row of spots along the soft dorsal fin : five rows of yellow spots along the

anal. Lower half of caudal darker than the upper, which is barred. East coast of Africa, seas of India

to Japan.

3. Percis hexophthalma, D. 5 | 19-21, A. 17-18, L. 1. 62, L. tr. 7/21. Pre- and sub- opercles entire.

Diameter of eye 1/5 of length of head. Caudal cut square, with its upper ray a little prolonged. Upper part of

body gray with vertical lines : a row of three white spots each having a black centre along the abdomen :

opercles with narrow stripes below the eyes. A black blotch on caudal fin. Red Sea, East coast of Africa, seas

of India to the Malay Ai-chipelago and beyond.

1. Percis punctata, Plate LVIII, fig. 1.

? Percis punctata, Cuv. and Val. iii, p. 264 ; Giinther, Catal. ii, p. 238.

B. vi, D. 5
1
21-22, P. 16-17, V. 1/5, A. y^?^, C. 15, L. 1. 58-60, L. tr. 5/16.

Length of head from 41- to 5, of caudal 7 to 7\, height of body 6 to 6^ in tlie tot<al length. Eyes—
diameter 1/4 of length of head, 1 to Ij diameters from end of snout, and 1/4 of a diameter apart.

Greatest width of head equals its length behind the middle of the eye, its height equals 1/2 its length. Snout

sharp : cleft of mouth somewhat oblique, lower jaw a little the longer, the maxilla reaches to nearly below the

front edge of the eye. Greatest depth of preorbital c(iuals half the diameter of the eye. Preopercle coarsely
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serrated along its posterior limb : opercle with a well marked spine, the edge of tlie snbopercle serrated. A
shoulder spine. Teeth—above the symphysis of the lower jaw an outer enlarged row of about eight curved

teeth, the external of which is the largest : a villiform band on the vomer. Fins—spines of first dorsal of

moderate strength, the fourth the longest equalling 1§ diameters of the eye in length, the third is a quarter

shorter, the fifth spine midway between the height of the first and second. Pectoral as long as the head

excluding the snout : ventral reaches the vent. Caudal cut square or a little rounded. Scales—four entire and

two half rows between the lateral-line and the base of the first dorsal fin. Colours—whitish with reddish-brown

vertical bands and blotches above the lateral-line, which are interrupted along the middle of the body
;
on these

bands are a few black spots. A bright golden line goes fi-om below the orbit to the base of the dorsal fin, and

another from the centre of the eye to the snout. Spinous dorsal with or without a row of black spots : soft

dorsal with three rows on the rays : caudal with two grayish bands, one at its base the other at its posterior

third, and sometimes an ocellus at the upper part of the base of the caudal fin : anal yellowish : ventrals

slate-coloured.

There are three objections to uniting P. lyundata with Dr. Gimther's fish, (1) its having five instead

of four spines to tlie first dorsal fin, but the latter being only a single specimen such may be an individual

anomaly : likewise (2) the height of its body is 6—6^ instead of 7| in the total length : lastly (3) the colours

diEEer. But as Dr. GLinther's type is, at least, semi-putrid, the existence of colours could not be expected. The

preopercle and opercle are both serrated in P. millepunctata, whilst the fish described above is common along the

Coromandel coast of India, and would doubtless extend to Ceylon.

A figure of this fish exists amongst Sir W. Elliot's drawings termed Kwl ooloova.

P. ijundata, C. V., has no characters or colours assigned to it that do not exist in this species.

Eahitat.—Coromandel coast of India and (? Ceylon) : attaining at least 5 inches in length at Madras.

2. Percis pulchella, Plate LVIII, fig. 2.

? Percis maculata, Bl. Schn. p. 179, pi. 38.

Percis pulchella, Temm. and Schleg. Fauna Japon. Poiss. p. 24, pi. 10, f. 2 ; Richards. Ich. China, p. 211
;

Giinther, Catal. h, p. 240.

B. vi, D. 5
I

21-22, P. 18, V. 1/5, A. J=-, C. 17, L. 1. 60-02, L. tr. 5/18.

Length of head 4| to 4i, of caudal 7, height of body 6i in the total length. Eijes—diameter Sf in

length of head, 1 diameter from end of snout, and 1 /4 of a diameter apart. Greatest width of head equals its length

behind the middle of the eye, its height equals half its length. Snout not so pointed as in P. jtunctata. Cleft

of mouth somewhat oblique, lower jaw slightly the longer, the maxilla reaches to below first third of eye.

Greatest depth of preorbital equals half the diameter of the eye. Preopercle entire : snbopercle with two or

three serrations just below the opercle, which latter has a well marked spine. Teeth—anterior row in front of

upper jaw enlarged as are likewise those in the lower consisting of 6 or 8, which are strong and recurved, also

there are some enlarged teeth laterally in the mandibles : in a band on vomer. Fins— spines of first dorsal

rather strong, first short, the fourth the longest and equal to the diameter of the eye, the fifth about equals the

second. Pectoral as long as the head without the snout. Ventral does not quite reach the vent. Caudal cut

square with its upper ray a little prolonged. Scales—four entire and two half rows between the lateral-line

and the base of the first dorsal fin. Colours—reddish, with six crossbands of a darker colom- : a light pinkish

l)and along the side, becoming yellow along the centre of the caudal fin, head spotted with dark purplish black

marks superiorly : three well-marked vertical blue bands across the sub- and inter- opercles, and sometimes a

fourth crosses the breast in fi-ont of and to below the pectoral fin. Dorsal fins yellow, black in their_ lower

halves : the soft with a single row of spots along its upper half : anal yellowish in its lower two-thirds, with five

rows of round canary-coloured spots : its outer third reddish : ventrals reddish, stained at their edges. Caudal

yellow along its centre, dark reddish in its lower half, some fine vertical bars in its upper half.

Both P. punctata and P. pulchella are found at Tranquebar, from whence P. maculata, Bl. Sch. was

obtained. Its preopercle is shown serrated as in P. punctata, the markings on the head, body, and caudal fin

agree with P. pulchella, but the colours on dorsal and anal fins resemble neither. Dr. Giinther, Catal. ii, p. 237,

refers it with doubt to P. nelulosa. P. pulchella is the fish referred to by Jerdon (M. J. L. and Sc. 1851, p. 144,)

" RupiscaHes—one of Swainson's subgenus occurs at Madras." Sir W. Elliot's figure is thus named by Jerdon,

it is said to be termed Varna natiooli. Tarn.

Habitat.—East coast of Africa, seas of India to Japan. The specimen figured (Ufe-slze) is from Madras.

3. Percis hexophthalma, Plate LVII, fig. 4.

(Ehrenb.) Cuv. and Val. iii, p. 271, vii, p. 507 ; Giinther, Catal. ii, p. 239, Fish. Zanz. p. 68.

Percis cyliyidrica, Riipp. Atl. Fische, p. 19, t. v, f. 2, (not Scicena cylindrica, Bl.^P. cylindrica, C. V.)

Percis caudimaculata, Riipp. N. W. Fische, p. 98 ; Bleeker, Perc. p. 54.

Parapercis hexophthalinus, Bleeker, Guebe, 18G8, p. 2.

Percis polyophthalma, Klunz. Verh. z. b. Ges. Wien, 1870, p. 816.

B. vi, D. 5
I

19-21, P. 17, V. 1/5, A. 17-18, C. 15, L. 1. 62, L. tr. 7/21.

Length of head 4, of caudal 6^, height of body 6^- in the total length. Eyes—diameter 1/5 of length of

head, \\ diameters from end of snout, and nearly 2,3 of a diameter apart. Greatest width of head equals its
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leno-tli without tlie snout, and its licigbt equals 4/7 of its length. Snout somewhat pointed. Cleft of mouth
rather oblique, the maxilla reaches to below the front edge of the eye. Greatest depth of preorbital equals

1 diameter of the eye. Preopercle entire : a spine on operele and another at shoulder. Teeth—outer row in

upper jaw enlarged, as are also 8 or 10 of the anterior ones in the lower jaw, also four or five of the out€r

ones in the middle of the lateral teeth : teeth on vomer. Fins—fourth dorsal spine longest and equal to 1

diameter of the orbit. Pectoral equals 3/4 of the length of the head. Venti-al reaches the anal. Caudal cut

square, having its upper ray a little prolonged. Colours—upper half of body and head grayish-brown with

irreo-ular vertical gray lines, also one or two narrow and interrupted or entire lines along the side : three or

more white sjiots each ha\-ing a black centre along either side of the abdomen. Some narrow dark lines pass

oliliquely backwards and downwards from the eye over the sides of the head, others go directly backwards. A
black spot on the base of the first dorsal, its edges also dark : three rows of black spots along the soft dorsal

wliich also has a dark edge, one along the anal. A large black blotch on the caudal extending half its length,

and having a large white blotch behind it, the whole of the caudal vertically barred with spots.

In the " Catal. of Pishes of the British Museum," P. polyvphthalma is united with P. hexopUhahwi,

but in the Fishes of Zanziljar they are again separated for the reasons advanced in Cuv. and Val. : that

all the specimens with three ocellated spots on each side (P. hexopldhahna) , have about ten narrow oblique

brown lines radiating from the lower part of the eye, over the opercles, whilst the specimens with six or seven

ocelli on each side (P. polijopMhahnm} have the sides of the head dotted.

Halikit.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. The

specimen figured (from the Andamans) is 8 inches in length.

Genus, 2

—

Sill.a.go,* C'av.

S'iUarjinodes and Slllagtnopsis, Gill.

Branchlosterjals six: psetidohranchic;. Body elongated, someiohat cylindrical. Head conical, with its

onuciferous system loell developed. Gill-openings luide : eyes lateral or directed slightly upwards. Cleft of

mouth short: the upper jaw the longer. Preopercle serrated or crenulated : ojjercle ending in a point. Villiform

fceth in the jaws with the outer row rather conical, also present on vomer, none on the palatines. Tim dorsal fins, tlve

first with nine to twelve spines, ivhicU are less than therays (19-27) of the soft dorsal, which last is similar to the anal:

'ventrals thoracic, with one spine and five rays : lower pectoral rays branched. Scales ctenoid. Lateral-line not

continued on to the caudal fin. Air-vessel simple. Pyloric apipendages few.

These fishes having much the appearance of Scimna and placed in that genus by Bloch, are

esteemed light and wholesome food ; as they ascend rivers and tidal estuaries they may be captiired almost

throughout the year.

Geographical distrihition.—Red Sea, seas of India to the Malay Archipela^^o and beyond.

SYNOPSIS OF SPECIES.
1. SilTarjo domina, D. 9

|
^Itt^ A. ^.sj, L- 1- 90. Second dorsal spine very elongate. Upper portion of

Bay of Bengal to Burma and the Malay Archipelago.

2. Sillago sihama, D. 10-11
|

^l:'^^, A. -^^^^, L. 1. 70-74, L. tr. 5-6/12. Eyes, diameter 4 to 5 in length

of head. A silvery longitudinal band : minute black points on dorsal and anal fins. Red Sea, seas of India to

the Malay Archipelago and beyond.

3. Sillago maculata, D." 11
|

J^, A. ^, L. 1. 70, L. tr. 6/10. Eyes, diameter 2| in length of head. Dark
blotches along the sides, first dorsal superiorly black. Andamans and the Malay Archipelago to S.E. Australia.

1. Sillago domina, Plate LVIII, fig. 3.

Cuv. and Val. iii, p. 415, pi. 69 ; Cuv. Reg. Anira. 111. Poiss. pi. 13, f. 1 ; Swainson, Fishes, ii, p. 205 :

Cantor, Catal. p. 21 ; Giinther, Catal. ii, p. 246.

Sillaginopsis domina, Gill. Prnc. Nat. Hist. Soc. Phil. 1861, p. 505.

Yarin-soring, Tel. : Tool-danti, Ooriah.

B. vi, D. 9
I

^1^, P. 24, V. 1/5, A. ^'^, C. 19, L. 1. 90, L. tr. 5-6/14, Csec. pyl. 4.

Length of head 3f to 4, of pectoral 6, of caudal 7 to 8, height of body 7 to 8 in the total length.

Eyes—situated in the commencement of the anterior half of the head, 3| to 4 diameters from end of snout, and

1 i- to 2, apart. Body, subcylindrical. Head depressed, pyriform : cheeks, swollen. Greatest width of head

equals 21, and its height 2^ in its length : upper jaw the longer : the maxilla extends to half way between the

snout and the anterior extremity of the orbit: operele with at very small spine in the centre of its posterior

margin : other opercles entire. Teeth—villiform in both jaws with an external conical row, the largest (four) being

in the centre of the iipper jaw. A transverse semicircular band of villiform ones on the vomer. Fins—dorsal

commences slightly behind the pectoral, its first .spine short, its second of varying length, but in large specimens

appears usually to extend to the base of the caudal fin, there are some fine scales on the interspinous membrane

between it and the third spine. Second dorsal rather highest in front where it equals 2/3 of the height of the body :

]iectoral rounded. The first two rays of the anal are undivided and have articulated extremities, form of fin

similar to that of the second dorsal : caudal lobed, the upper the longer. Scales—strongly ctenoid, in regular

horizontal rows, extending over cheeks, and between the eyes, as far forwards as the anterior nostril. Some fine

ones over the base,of the pectoral and nearly to the extremity of caudal.. Lulend-liae—descends very gently

* fumily, SiLLAGixiD^, Paclw/pdson.
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to opposite about the seventh ray of anal fin, from whence it proceeds direct to the centre of the caudal.

Cohurs—greenish-yellow shot with purple.

Habitat.—Coromandel coast of India, where it is caught in droves in October, Bay of Bengal as low as

Pondichen-y,* and also in the Ganges, Burma, and Malay Archipelago. It attains at least 10 inches ni length,

the one figured is from Calcutta.

2. Sillago sihama, Plato LVII, fig. 3.

Atherina sihama, Forsk. p. 70.

Scicefiia Malabarica, Bl. Schn. p. 81, t. xix.

Platycephahis sihamus, Bl. Schn. p. 60.

Sj^arus soring, Russell, ii, p. 9, pi. 113.

SiUar/o sihama, Rupp. Atl. Fische, p. 9, t. iii, f. 1, and N. W. Fische, p. 100 ;
Gunther, Catal. ii, p. 243 ;

Day, Fish. Slalabar, p. 47 ; Klunz. Verh, z. b. Ges. Wien, 1870, p. 818 ;
Bleeker, Revis. Sill. 1874, p. 67.

Sillago acuta. Guv. and Val. iii, p. 400 ; Jerdon, M. J. L. and Sc. 1851, p. 131 ; Bleeker, Pere. p. 61

;

Kner, Novara Fische, p. 128.

Sillago erythroia, Cuv. and Val. iii, p. 409.

Sillago Malabarica, Cantor, Catal. p. 21 ; Bleeker, Bali, iii, p. 157.

Soring, or Telia-soring, or Arriti-hl, Tel. : Culingah, Tarn. : Cudeerah, Mai. : Thol-o.dah, And. : Nga-rui,

Mugh.

B. vi, D. 10-11
I
^1^, P. 20, V. 1/5, A. ^l^, C. 19, L. 1. 70-74, L. tr. 5-6/12, Csec. pyl. 3-4,t

Vert. 19/15.

Length of head 1/4 to 2/9, of caudal 1/8 to 1/9, height of body 1/6 to 2/15 of the total length. Eyes—

diameter 4 to 5 in length of head, J li to 2i diameters from end of snout, and 1 to Ii apart. Snout pomted.

Greatest width of head equals its height or haK of its length. Upper jaw sHghtly the longer : the masiUa reaches

nearly half way to below the front edge of the eye. Vertical limb of preopercle serrated in its lower half
._

Opercle

with a well developed spine. Teeth—villiform in both jaws, the outer row sometimes a little enlarged
:
m a semi-

circular band on the vomer. Fins—dorsal spines of moderate strength, second and third subequal in length and

as high as the body below them : second dorsal highest anteriorly where it equals 4/7 of that of the body. Pectoral

as long as the head excluding the snout, and rather longer than the ventral. Anal below and similar to soft dorsal

but not so high. Caudal emarginate or obtuse. Scales—about six rows between the lateral-line and the last

dorsal spine. Air-vessel—extends posteriorly to opposite the first third of the anal fin. Colours—chve-greeu

along the back, becoming light on the abdomen, the whole having a brilliant purple reflection : a silvery

longitudinal band : minute black points on the dorsal and anal fins.

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond, it ascends tidal rivers. It is

known as Whiting at Madras. Native women who have young babies are advised to eat it, as it is said to be

even more nourisliing than shark's flesh. It attains a foot in length. M. Leschenault asserted that he had seen

them, although seldom, 3 feet long. The one figured is frona Madras.

3. Sillago maculata, Plate LVIII, fig. 4.

Quoy and Gaim. Voy. Freyc. Zool. p. 261, pi. 53, f. 2 ; Cuv. and Val. iii, p. 411 ; Bleeker, Perc. p. 62,

and Revis. "Sill. 1874, p. 71 ; Giinther, Catal. ii, p. 245 ; Kner, Novara Fische, p. 127.

Sillago Bassensis, Cuv. and Val. iii, p. 412 ;
Quoy and Gaim. Voy. Astrol. Poiss. p. 672, pi. i, f. 2.

B. vi, D. 11
I
^1^, P. 17, V. 1/5, A. ^l^, C. 18, L. 1. 70, L. tr. 6/10.

Length of head 3|, of caudal 7^, height of body 5| in the total length. Ez/es—diameter 2f in length

of head, Ii diameters from end of snout, and 3/4 of a diameter apart. Greatest vndth of head equals 2 J, and its

height Ii- in its length. Snout rather pointed, upper jaw a little the longer : the maxilla reaches nearly half

way to below the front edge of the eye. Vertical limb of preopercle finely serrated : opercle with a small spine.

Teeth—villiform in either jaw, the outer row a little enlarged : also in a band on the vomer. Fins—dorsal

spines weak, third to fifth subequal in length, nearly as high as the body, and rather higher than the soft portion

of the fin. Pectoral as long as the head excluding the snout : ventral a little shorter. Anal similar to second

dorsal. Caudal lobed. Colours—grayish along the back, becoming dull white on the abdomen : some irregulai^

blackish blotches along the sides, also a silvery median longitudinal band. Upper half of first dorsal black,

outer edges of second dorsal and anal dark, and a gray band along the upper third of soft dorsal.

Habitat.—Andsimans, Malay Archipelago to South-East Australia. The specimen figured (life-size) is

from the VLudamans. It is said to attain 8 or 9 inches in length.

* In Cuv. and Val. this species is termed " Peche Madame de Pondicherry." Jerdon observes, " I never saw a specimen of the

Sillago domina at Mach-as, and the ttshermen to whom I showed the drawing said they did not know it. Pondicherry is only 80 miles

from "Madras, and I docibt therefore if it was sent from thence ; most probably it is more from the months of the Ganges."
_

I have

taken it at Cocouada but that is the lowest point in the Bay of Bengal where 1 have observed it. Some might however easily stray

down to Pondicherry.

t Cuv. and Val. found 2 ca3Ciil appendages, I have sometimes found 4, occasionally 3. 2 being short and 1 long.

t Respecting the diameter of the eye in the length of the head, I have found it 4} at 4 inches; 4 at 5 inches; 4; at

5 J inches; 4^ at 7i inches ; 4| at 9 inches ; 4^ at SJ inches ;
5i at 9 inches ; and 5 at 10 inches or the total length of the specimen.
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FA3IILY, XXII—PSEUDOCHROMIDES, Mull and Troscli.

Branchiostegals from five to seven: pseudobranchisB. Body more or less elongated. Eyes more or

less lateral. Cleft of mouth oblique. Bones on the head unarmed or obtuse points on the opercle : head

not cuirassed. The suborbital ring of bones articulates vsrith the preopercle. Teeth in the jaws, present

or absent on the vomer or palatines. Dorsal fin consisting of two portions which are connected,

usually more rays than spines : anal similar to, or of less extent than the soft dorsal
:
ventrals thoracic

or jugular : pectorals without appendages. Body scaled. Scales feebly cycloid or ctenoid. Lateral-line

interrupted or incomplete. Air-vessel present or absent. Pyloric appendages, when present, in small

numbers.

Bleeker, -witli muck reason, objects to the union of the Genus Opisthogmtlms -with the Pseudo-

chromides. He considers the Opisthognathids as forming a distinct family, intermediate between the

Blensiids and Pskudocheomides, and distingnished by having a scaleless head, cycloid scales, edentulous

palate. Ventral fins well developed and jugular, possessing five soft rays, the two anterior of which are simple,

thick, and elongated : dorsal and anal spines very weak and flexible, whilst the number of rays in the anal about

equals those of the soft dorsal : caudal with twelve branched rays.

SYNOPSIS OF GENERA.

1. Ojnstliognatlms. Cleft of mouth large. Palate edentulous. Scales cycloid. Lateral-line incomplete.

Red Sea, those of India to the Malay Archipelago, also Brazils.

2. Fseiidochnmis. Lower jaw the longer. Teeth in jaws, yomer, and palate. Scales ctenoid. Lateral-

line interrupted.

Genus, 1

—

Opisthognathus, Cuv.

Gnatltypops, Gill.

SrancMostegals six : pseudobrancliiai. Body more or less elongated, and posteriorly rather compressed. Upper

profile of snout parabolic. Eyes lateral, large. Cleft of mouth deep, the upper jaw being either prodiieed in a styli-

form process to heyond the angle of the jn-eopercle, or truncated a little behind the level of the hind edge of the eye.

Fine teeth in jaics, with an otder erdarged roio : palate edentidous. Dorsal and anal spines weak and flexible

(10-13), rays (13-17) similar to those of the anal: anal icith two flexible spines: ventrals jugidar : pectoral rays

branched. Scales cycloid, small. Lateral-line not continued so far as the caudal fin. Air-vessel small. Caxal

appendages absent.

Geographical distribution.—Bed Sea, those of India to the Malay Archipelago and beyond, also Brazil.

This Genus has been subdivided by Mr. Gill into (1) those species in which the maxilla is produced

backwards into a styliform process, (2) such as have the maxilla truncated ((^lathypops)

.

SYNOPSIS OP SPECIES.

1. Opisthognathus nigromarginatus, D. if, A. lC-18. Maxilla produced backwards to beyond angle of

preopercle. Bufi" marbled with darker. Dorsarfin light with a black ovate spot between the fourth and eighth

dorsal spines. Red Sea to the Malay Archipelago.
->. Opisthoguathus Bosenbergii, D. \&,, A. iV- IMasilla truncated, reaching to just behind posterior edge of

eye. Marbled : dorsal and anal fins black edged, the former with four or five large blotches along its base.

Madras to the Malay Archipelago. I'^y

1. Opisthognathus nigromarginatus, Plate \pif¥i, fig. 5.

Riippell, Atl. Fische, p. 114, t. xxviii, f. 4; Swaiuson, Pishes, ii, p. 278 ; Giinther, Catal. ii, p. 254:

Klunz. Verb. z. b. Ges. Wien, 1871, p. 486.

Opisthognathus Sonneratii, Cuv. Reg. Anim. ; Cuv. and Val. xi, p. 498; Swainson, Fishes, u, p. 2^8;

Jerdon, M. J. L. and Sc. 1851, p. 144.

Opisthognathus Cuvieri,* Val. Cuv. Reg. Anim. 111. Poiss. pi. 78, f. 3 (? C. and V. xi, p. 498).

B. vi, D. fj, P. 20, V. 1/5, A. 16-18, C. 12.

* Some error may have occurred in Cuv. and Val. as the figure, pi. 78, f. .3, does not represent the colours attributed to

0. Cuvieri. I ohtainud the 0. Cuvieri at Minlras. but have mislaid it. Amongst Sir W. Elliot's drawings are tliree of this species,

1). 25 A. 17. The maxilla is produced bacliwards, as in 0. nigromarginatus. and the membrane has the same black raarlis. Body

buff colour, with an irregular che^tuut band along the side, and t« o or three more of whitish spots : head with white spots. Dorsal fin
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Lengtli of head 1/4, of caudal 1/9 to 1/10, height of body 1/6 of the total length. Hyes—diameter 1/4

of lentrth of head, 1/2 a diameter from end of snout, aud 1/4 of a diameter apart. Greatest -n-idth of the head is

rather above 1/2 its length. Snout obtuse : cleft of mouth commences anteriorly opposite the middle of the

eyes : the maxilla is elongated and reaches at its posterior extremity to the base of the pectoral fin, it has a

membraneous connection with the cheek. Operclos entire. Teeth—in a rather large row of curved ones in

either jaw, with a few villiform ones posteriorly at the symphysis. Fins—dorsal sjDines weak, not quite so high

as the rays. Pectoral as long as 4/9 of length of head : ventral slightly longer. Caudal rounded. Scales—
small. Lateral-line—ceases below middle of dor.sal fin. Colours—yellowish marbled with brown, inside of upper

jaw with two deep bluish bands on a white ground, one of which shows along the upper edge of the maxilla.

Dorsal fin with a dark blue ovate spot between its fourth and eighth spines, cloudy marks and spots over the fin

:

base of anal light coloured, externally dark.

Habitat.—Red Sea, seas of India.

2. Opisthognathus Rosenbergii, Plate LVIII, fig. 5.

Bleeker, Nias, p. 220 ; Giinther, Catal. ii, p. 2.5G.

Gnatliypops Rosenbergii, Bleeker, Opisthognathoidei (1873), p. 9, fig. 1.

Natsooli, Tarn.

B. vi, D. fS, P- 21, V. 1/5, A. ^, C. 12, L. 1. 76.

Length of head 4|-, of caudal 6|, height of body 5 in the total length. Eyes—diameter 3j in length of head,

1/2 a diameter from end of snout, and 1/6 of a diameter apart. Greatest width of head equals 4/7 of its length,

and its height its length excluding the snout. Snout obtuse. Cleft of mouth commences anteriorly opposite the

middle of the eye : the maxilla (the length of which equals that of the postorbital portion of the head) reaches to

rather beyond the vertical from the hind edge of the eye, it is truncated and does not nearly extend to the angle

of the preopercle. Opercles entire. Teeth—villiform opposite the symphysis in either jaw, with an outer row of

enlarged and somewhat cuiwed ones in either jaw (largest in the upper), which are continued along their rami.

Pins—dorsal spines weak, and not so high as the rays. Pectoral as long as the head behind the eye. Ventral

reaches more than half way to vent. Caudal rounded. Scales—about 26 rows below the lateral-line to the

commencement of the anal fin, none above it so far as the end of the spinous dorsal. Lateral-line—on raised

scales, smaller than those on the body, the tubes are short and unbranched. Colours—appear to vary somewhat,

the one figured (life-size) from Madi-as, has the body somewhat blotched, the dorsal and anal fins edged with

black, and four large black blotches on the lower two-thirds of that fin : ventrals black. In a drawing amongst

Sir W. Elliot's collection the dorsal and caudal are blacker, with five white bands on the former, and two white

spots on the latter fin. Bleeker's figui-e shows five black blotches along the lower half of the dorsal fin, and the

caudal white with two wide black bands.

Habitat.—Seas of India to the Malay Archipelago. The one figured is the only one I obtained at Madras.

It is probably a small species, and apparently rare.

Genus, 2

—

Psetjdochromis, Eiijjp.

Labristoma, Swains. ; Leptochromis, Bleeker.

Branchiostecjols six : pseudobranchice. Bodi/ rather elongated and compressed. Eyes lateral. Cleft of mouth

slightly oblique, lower jaiv the longer. Jaivs with a single row of teeth laterally, an outer enlarged row anteriorly in

premaxillaries, canines in the lower jaw : teeth on vomer and palate. Preoyercle entire. A single dorsal fin having

a few (2-7) spines anteriorly : pectoral rays branched: ventrals tlwracic. Scales of moderate size. Air-vessel present.

Pyloric appendages absent.

Geographical distribution.—Red Sea, seas of India to the Malay Archipelago.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Pseudochromis xanthochir, D. -^, A. ^, L. 1. 41, L. tr. ^^. First six dorsal rays unbranched. Olive

colour : dorsal with yellow spots, anal and base of caudal with brown ones, outer half of caudal yellow.

1. Pseudochromis xanthochir, Plate LVIII, fig. 6.

Bleeker, Celebes, p. 443, and Revis. Pseudochr. p. 17, t. 1, f. 3, 4; Gunther, Catal. ii, p. 257.

B. vi, D. A, P. 17, V. 1/5, A. T?^, C. 17, L. 1. 41, L. tr. ^^K

Length of head Sf, of caudal b}, height of body 3| in the total length. Eyes—diameter 4| in length of

head, 1 to 1^ diameters from end of snout, and 1 apart. Greatest width of head equals 1/2 its length, and its

height equals its length excluding the snout. The maxilla reaches to below the first third of the eye. Preopercle

slightly crenulated at its angle : four rows of scales between the eye and angle of the preopercle. Teeth—in a

blackish with white spots, and a large blue ocellus, having a circular white edge extending from the fourth to the ninth dorsal spines.

Anal black, with a white base. Caudal light in two specimens, dark in the third. They are from 4^ to 5 inches in length. Jerdon.

from his remarks, evidently considered that this is merely a variation in the colours of 0. SonneratU=0. ni^romarginatm ; Dr. Giintliet-

considers it " a verv different species."

2 M 2
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single row laterally in either jaw, anteriorly an enlarged outer row in the premaxillaries, and two large canines

in the mandibles : a little obtuse on vomer : with rounded crowns on palatines. Fins—dorsal spines short, third

the longest, and about half as high as the first ray, the first 11 to 15 of which are unbranched : the end of the

fin rather pointed. Pectoral as long as the head excluding the snout, ventral slightly longer. Caudal rounded.

Srales—finely ctenoid. Colours—of a dull olive, the upper half of the soft dorsal with numerous yellow spots,

the outer half of anal with brown ones. Caudal yellow in its last half, its base with brown spots between the

raj's.

This species appears to be closely allied to if not identical with Pseudochroriu's fuscns, Mull, and Trosch.

Hor. Ich. 1849, p. 23, t. iv, f. 2, but the base of the pectoral is said to be black, and the dorsal and anal spots

blue-streaks. None appear to exist on the caudal fin. The height of the body and length of head are given at

l/l each of the total, and the snout is less than the diameter of the eye.

Black finned variety, D/j, A. -fy, L. 1. 41. Dorsal and anal fins black edged, last half of caudal black.

Pseudocliromis adustus, Mull, and Trosch. Hor. Ich. iii, p. 23, t. iv, f. 2, differs in that most of its dorsal

rays are said to be branched, if such can be considered a sufficient reason for constituting a species. In some
specimens a few or even a single ray is here and there divided, but it does not appear to me that any strict rule

exists.*

Sahitat.—Andaman islands where it is not rare, to perhaps the Philippines : the specimen figured (life-size)

is from the former locality.

* I gave the British Museum specimens from the Andamans, they are labelled P. adustus.
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Family, XXIII—BATEACHIDiE, Swainson.

Peiliculati, pt., Cuv.

Branchiostegals six : pseudobranchise present. Body low and more or less elongated : head large :
the

muciferous system well developed. Gills three. The gill-openings narrow, in the form of a slit before the

pectoral fin. Opercles armed. Teeth conical, and of moderate size or small. First dorsal with few spines :
the

second and the anal with many rays: ventral with two rays, jugular: pectorals not pediculated. Scales,

when present, small. Air-vessel present.

Swainson formed the Family Bateachid^ (Fishes, ii, p. 282), or " Blenny Bullheads," as he termed them,

in 1839.

Geor/ra/phioal distribution.—-Coasts of tropical and temperate regions.

These carnivorous fishes apparently delight in mud and dirty water, they frequent the shores ascending

tidal rivers and estuaries. Dr. Cantor observes that at Pinang " the natives attribute poisonous qualities to

these fishes, and reject them even as manui-e," Catal. p. 206. They are, however, eaten at Bombay by the

poorer classes. Dr. Giinther observes in the Zool. Record (1864, p. 165). " Dr. Giinther has described a second

species of this Genus {Thalassophryns belonging to this family) Th. retlculatus from the Pacific coast of Panama
(Pi'oc. ZooL Soc. 1864, p. 160). On examining this fish, he discovered a most singular apparatus which

structurally is as perfect a poison-organ as that of the venomous serpents. Each operculum terminates in a long

spine similar to the two dorsal spines : each spine is perforated at the extremity and at the base, and has a canal

in its interior. The canal leads to a sac at the base of each spine, in which a considerable quantity of the

poisonous substance was found : on the slightest pressure it flowed freely from the opening of the spine. The

sacs are not the secretory organs, but merely the reservoirs in which the fluid secreted accumulates. The author

believes he has found evidence that the real organ of secretion is the system of muciferons channels, or at least

some portion of it." Captain Dow remarks {Proc. Zool. Soc. 1865, p. 667), " The natives seemed quite familiar

with the existence of the spines, and of the emission from them of a poison, which, when introduced into a wound,

caused fever ; but in no case was a wound caused by one of them known to result seriously. The slightest

pressure of the iinger at the base of the spine caused the poison to jet a foot or more fi-om the opening of the

spine."

SYNOPSIS OF INDIVIDUAL GENUS.

1. Batraclms, as defined.

Genus, 1

—

Bateachus, Bl. Sclin.

BrancMosterjals six. Body anteriorly somewhat cyUndrical, and posteriorly compressed : head broad, depressed.

Gill-openings narrow. Eyes lateral. Gape of mouth wide. Gill covers loith several spines. Teeth on jaw, vomer,

and palate. No distinct canines. First dorsal with three strong spines. Scales, ifpresent, very minute. Air-vessel

divided into two lateral parts. Pyloric appendages absent. Vertebrae yt^st-

Cantor observes that these fishes live some period after removal from the water.

SYNOPSIS OF SPECIES.

1. Batrachus grunniens, D. 3
|
20-22, A. 16-18. Four, occasionally only three, opercular spines. A

foramen in the axilla. Brown, marbled. Seas of India to the Malay Archipelago.

2. Batrachus Gangeiie, D. 3
|

20-22, A. 16-18. Four opercular spines. No foramen in axilla. Reddish-

brown, marbled. Estuaries of the Ganges and large Burmese rivers.

1. Batrachus grunniens, Plate LIX, fig. 1,

Cottus grunniens, Var. B. Linn. Mus. Ad. Fr. ii, p. 65, and Syst. p. 1209.

Cottus grunniens, Bloch, t. 179 ; Lacep. iii, p. 232 ; Shaw, Zool. iv, p. 256.

BatracJius grunniens, Bl. Schn. p. 43 ; Cuv. Reg. Anim. ; Cuv. and Val. xii, p. 466 ; Cantor, Catal. p. 205 ;

Bleeker, Riouw. p. 487 ; Peters, Monats. Ak. Wiss. Berlin, 1868, p. 270 ; Steind. Ak. Wien, ix, 1870, p. 664.

Batrachus trispiinosus, Giinther, Catal. iii, p. 169 ; Day, Fish. Malabar, p. 120 ; Kner, Novara Fische,

p. 189.

Batrachus Dtissumieri, Jerdon, M. J. L. and Sc. 1851, p. 144 ; ? Cuv. and Val. xii, p. 474, pi. 367.

B. vi, D. 3
I

20-22, P. 21, V. 1/2, A. 15-18, C. 15.

Length of head 3|, of caudal 5-1-, height of body 5 in the total length. Eyes—diameter 1/5 of length

of head, nearly 1 diameter from end of snout, and Ij apart. Head depressed, its greatest width equals
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its leno'tli beliind the middle of the eyes. Gill covers with four backwardly directed spines, two on the opercle

and two on the subopercle, the inferior of these last being often indistinct (B. trisjAitosus), sometimes only

two spines are visible on the opercles. Snout broad and depressed, surrounded by a wreath of tentacles,

those above the orbit very distinct. The maxilla extends to below the posterior margin of the orbit. A round

foramen in the upper part of the axilla. Teeth—in several sharp, pointed rows in both jaws, becommg a smgle

row laterally, also present in one or two rows on vomer and in a single row on palatmes. Fins—

first dorsal triangular, spines moderately strong, the second the longest : caudal wedge-shaped. Air-vessel—

in two rounded lateral portions, connected across the body of the vertebra. CoZomts—yellowish, marbled with

B. Dussuniieri, C. V., may be a distinct species, known by having narrow bands of villiform teeth

on the palatines. , -,t i a i.- i rn\

Eabltat.-Sens of India (most numerous along the I^Ialabar coast) to the Malay Archipelago, the

specimen figured is 7i inches in length.

2. Batrachus Gangene, Plate LX, fig. 1.

Batrachoides Gangene, Ham. Buch. Fish. Ganges, pp. 34, 365, pi. 14, f. 8.
^ ,, , , „ „

Batrachus gnmnieiis, Giinther,* Catal. iii, p. 108 (not Bl. Schn.) ; Day, Fishes of Malabar, p. 119.

B. vi, D. 3
I

20-22, P. 21, V. 1/2, A. 16-18, C. 15.

Length of head 3|, of caudal 7^ to 8, height of body 4 to 4i in the total length. Eyes-diameter 1/7

to 1/8 of leno^ih of head, 3 diameters from end of snout, and 3| apart. Head broad, depressed, its greatest

width nearly°equal to its length. Maxilla reaches to below the hind edge of the orbit. Four backwardly

directed spines on the gill-covers, two being on the opercle, and the other two on the subopercle. Snout broad,

depressed, surrounded by tentacles which are most distinct along the edge of the mandibles, some are also

round the eye, and numerous fine ones over the surface of the head. No foramen in axilla. Teeth—two or

more rows of teeth in the centre of either jaw, a single row laterally, those in the mandibles the largest and

directed a little inwards : two rows of teeth on vomer : a single one on palatines. Fins—an in the last species.

Colonrs—Hght reddish-brown, marbled with darker.

Hamilton Buchanan observes that this fish " is found in the salt-water estuaries of the Ganges, is an

uo-ly animal, does not exceed a span in length, and when frightened emits a remarkable creaking noise."

"
iTa6(tai.—Estuaries of the Ganges and other lai-ge Indian and Burmese rivers

;
attammg at least a foot

in length. The specimen figured is from Calcutta.

* See note on dentition of pal.-ite, Giinther, An. and Mag. \S7i, ix, p. 439.
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Family, XXIV—PEDICULATI, Cuv.

Brancliiostegals five or six : pseudobrancliiaB absent. Skeleton fibro-osseus. Head and anterior portion

of the body large, the former depressed or compressed. Gills two and a half or three and a half: gill-opening

reduced to a small foramen, situated in or near the axilla. Eyes superior or lateral. Teeth minute, villiform,

or cardiform. The spinous dorsal, when present, composed of a few isolated spines : the carpal bones

prolonged, forming a sort of arm for the pectoral fin : ventrals, when present, jugular, with four or five soft

rays. Skin smooth, or covered with small spines or tubercles. Air-vessel present or absent. Pyloric

appendages few or absent.

Bleaker agrees with Gill in considering the Lophioidei, Chieonecteoidei, and Maltheoidei as forming

distinct families. Antennarius belonging to the Chieosecteoidei, and EaUeutcm to the Maltheoidei.

SYNOPSIS OF GENERA.

1. Antennarius. Head and body compressed. Teeth on palate. Gills lateral. Three isolated dorsal

spines, the anterior of which may be rndimentary or absent. Air-vessel present. Seas of tropical regions.

2. Malkutma. Head and body strongly compressed. No teeth on palate. Gills on upper sui-face of

body. No air-vessel. Seas of India to the Malay Archipelago and beyond.

Genus, 1

—

Antennaeius, (Comtn.) Cuv.

Chiroiiedes, pt. Cuv.

Head large, elevated, and compressed. Only one half of the anterior branchial arch provided with lamellre.

Cleft of mouth nearly vertical. Eyes lateral. Gill-openings lateral. Cardiform teeth in the jaws and palate.
^
The

spinous dorsal in the form of three isolated spines, the anterior of which, situated upon the snout, is modified into a

tentacle : the second dorsal of moderate length : anal shoti. Body smooth, granulated, or covered ivith minute spines,

and sometimes ivith cutaneous tentacles. Air-vessel large and simple. Pyloric appendages absent.

These fishes, due to theii* mode of progression, have a wide geographical range. Their pediculated

pectoral fins aUow them to walk or hop over moist ground, or slimy rocks in quest of their prey, and even clasp

pieces of wood or seaweeds, attached to which they often become carried away £i-om the shore by currents, and

are sometimes observed far out at sea. Although bad swimmers, M. Dussumier observes that they inflate them-

selves and float on the water like a Biodon. Sir Emerson Tennent gives a figure of A. nummifer, from^ Ceylon,

and observes that it belongs to the Family of "Anglers" which conceal themselves in the mud, displaying only

the erectile first ray, situated on the head, and which bears an excrescence on its extremity resembling a worm or

piece of meat. By agitating this, smaller fishes ai-e attracted and faU a prey to the artful angler.

These fishes, owing to the diversities of colour in the same species, to the change of the form of spines on

the body with age, and to the abnormal increase or decrease in the number of rays are diflacult to discriminate

one from another. The A. nummifer, for instance, has P. 13 in Madi'as specimens. I have examined some in

the British Museum and find the foUowing : in one from Aden 6^ inches long P. 12 : in one ft-om N.W. coast of

Africa P. 11 : one from St. Helena P. 10 : in others from the Malay Archipelago and China P. 10 : at once

showing that such variations should not be admitted in constituting species.

SYNOPSIS OF SPECIES,*

1. Antevnarius hispidus, D. 3
|
12, P. 10, A. 7. Skin rough. Yellow, with brown spots and streaks

radiating from the eye and over the body and fins. Seas of India to the Malay Archipelago and beyond.

2. Antennarius nummifer, D. 3
|
12, P. 10-13, A. 7. Skin rough. Grayish-brown, with a black ocellus

on the side, another at base of middle of dorsal fin. Pins spotted. East coast of Africa, seas of India to the

Malay Archipelago and beyond.

3. Antennarius marmoratus, D. 3
|
12, P. 10, A. 7. Skin smooth, but with fleshy excrescences. Colours

various. Red Sea, East coast of Africa, seas of India, to the Malay Archipelago and beyond.

1. Antennarius hispidus, Plate LX, fig. 2.

Lophius hispidus, Bl. Schn. p. 142.

Lophius histrio, Russell, Fish. Vizag. i, p. 12, and Kappa mura moia, pi. xix.

Chironectes lophotes, Cuv. Mem. Mus, iii, p. 428, t. xvii, f. 2.

Chironectes hispidus, Cuv. and Val. xii, p. 407.

* Dr. Giinther's list of Ceylon Fishes in Sir Emerson Tennenfs Nat. Hist, of Ceylon, p. 361, includes, besides those named
below, A. %innioe%is, A. Commersonii, A. multiocellatus, and A. bigihbiis, but A. nummifer is nut included unless as A. muUiocellatiis.
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Antennarius liispidus, Cantor, Catal. p. 203 ; Bleeker, Moluk. p. 280, and Atl. Ich. v, p. 14, t. cxciv, f. 2,

and cxcviii, f. 1 ; Giinther, Catal. ii, p. 189.

B. vi, D. 3
I

12, P. 10, V. 5, A. 7, C. 9.

Mouth subvertical, lower jaw a little compressed, the width of the gape of the mouth exceeding that of

the cleft. E)ies—high up, from 2 to 2^ diameters from end of snout. Teeth—cardiform in both jaws and on the

palatines. Fins—first dorsal spine about as long as the second, and ending in fleshy knob, second about as long

as the third, and each with a skinny flap posteriorly, that from the third nearly or quite joining the second dorsal

fin, the last three rays of which latter fin are branched. Pectoral and ventral rays unbranched. Last six anal

rays branched, as are also those of the caudal. Scales—skin universally roughened, with spinate points

extending over the fins, except some of the rays of the pectoral, ventral, and caudal. Lateral-line—ceases below

middle of second dorsal. Colours—yellow, ^dth brown spots and streaks, some radiating from the eye, others

descending from the back and many down the sides. Small ones and blotches or spots on the fins.

Habitat.—Seas of India to the Malay Archipelago and beyond.

2. Antennarius nummifer, Plate LIX, fig. 2.

Chironedes nummifer, Cuv. Mem. Mus. iii. p. 430, pi. xvii, fig. 4 ; Cuv. and Val. xii, p. 42-5 ; Riipp. N. W.
Fische, p. 141.

? Chironedes chlorostigma, (Ehrenb.) Cuv. and Val. xii, p. 421.

Antennarius nummifer, Giinther, Catal. iii, p. 195 ; Day, Fish. Malabar, p. 121 ; Bleeker, Atl. Ich. v,

p. 18, t. 198, f. 2 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 499.

B. vi, D. 3
I

12, P. 10-13, V. 5, A. 7, C. 9.

Mouth almost vertical, with the lower jaw compressed towards its extremity, the width of the gape

equalling the extent of the cleft. Length of lower jaw equals the length of the third spine of the dorsal fin.

]j]ye—high up, but little more than 1 cSameter from end of snout. Teeth—cardiform in both jaws and on the

palatines. Fins—first dorsal spine not quite so long as the second, and ending in a fringed extremity, second

rather above 1/2 as long as third, which latter has a flap of skin posteriorly, which does notextend so far as to

the base of the second dorsal, the last two rays of which are divided at their outer extremities. Pectoral with

13 unbranched rays. Ventral -n^ith five unbranched rays. Anal, commencing under middle of second dorsal, has

branched rays, its last just reaches the base of the caudal. Caudal rounded, its rays branched : last dorsal rays

just reach the base of the caudal fin. Scales—skin universally roughened, with points extending over fins except

some of the rays of the pectoral, ventral, and caudal. Lateral-line— ceases below the commencement of the

second dorsal. Cofoj«-s—grayish-brown, ha\-ing a purplish tinge : a black ocellus ha-s-ing a yellow edge behind

and above the end of the base of the pectoral fin. Fins yellow, the dorsal with a black yellow-edged ocellus

below its seventh and eighth rays, its end with black bands and spots, as have also the pectoral, ventral, caudal,

and anal fins. Tongue whitish, with green marks : eyes golden.

Bleeker, also Giinther in Catal. ii, p. 195, give P. 10 to this species. Playfair, in the " Fishes of Zanzi-

bar," states 12. I find 13 in the Madras species, this variation has already been referred to (p. 271).

Habitat.—Ued Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond. Grows

to at least Ci inches in length. The one figured (life-size) is from Madras.

3. Antennarius marmoratus.

Lophius Mstrio, var. marmoratus, Bl. Schn. p. 142.

Chironedes Icevicjatus, Cuv. Mem. Mus. iii, p. 423, pi. xvi, f. 1 ; Cuv. and Val. xii, p. 399.

Lophius geoi/rajMctis, Quoy and Gaim. Voy. Uranie, i, p. 355, pi. G5, f. 3.

Chironedes 'marinoratus, Less. Voy. Coq. Zool. ii, p. 145, Poiss. pi. xvi, f. 2 ;
Cuv. and Val. xii, p. 402

;

Tern, and Schleg. Fauna Japon. Poissons, p. 159, pi. 81, f. 1.

Chironedes iridus, Cuv. and Val. xii, p. 393, pi. 3G4.

Chironedes timiidus, Cuv. and Val. xii, p. 397.

Chironedes nesot/allicus, Cuv. and Val. xii, p. 401.

Antennarius nitidus, Bennett, Zool. Journ. iii, p. 375, t. ix, f. 2.

Chironedes piidus, var. vittatiis, Richards. Voy. Ereb. and Terr. Fishes, p. 15, pi. ix, f 3, 4.

Lophius Mstrio, Gronov. ed. Gray, p. 48 (not syn.).

Antennarius marmoratus, Giinther, Catal. iii, p. 185 ; Day, Fish. Malabar, p. 121 ; Bleeker, Atl. Ich. v,

p. 23, t. 198, f. 4, t. 199, fig. 1 (see synonyms) ; Kner, Novara Fische, p. 192.

B. vi, D. 3
I

12, P. 9-10, V. 5, C. 9, A. 7, Vert. 9/9.

The variations in this species due to age or locality are so considerable that two specimens are very

rarely found possessing complete similarity. Et/es—about 1 diameter from end of snout. The skin may
be smooth, minutely or distinctly granulated, whilst the length of the third dorsal spine varies fi-om

one-half to less than one-third of the height of the body. The anterior dorsal spine is short, slender, and

terminating in a small knob having a minute tentacle attached to it, sometimes it is very short, or it may be

entirely absent, the second and third spines are fringed on their summits. The last two dorsal rays branched,

tfie last if laid backwards extends to or slightly beyond the root of the caudal. Skin usually smooth

or sometimes granular, rarely rough. Head and body with cutaneous tentacles, those at the angle of tlie

mouth and on the abdomen being the largest. Stomach a large sac. Air-vessel —large and simple. Colours—
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vary, generally reddish-yellow marbled witli brown, and brown spots mostly edged with white, radiating from

the eye. Round white spots on sides, and on abdomen. In some the fins are banded. Iris golden,

with radiating brown lines.

Eahltat.—Iied Sea, East coast of Africa, through the seas of India to the Malay Archipelago

and beyond.

Genus, 2

—

Halieutjia, Guv. mid Val.

AstrocantJius, Swainson.

Braneliiostegals six. Body and head depressed, the latter very large and hroad, anteriorly forming the^ are oj

a circle. Eyes antero-lateral. Cleft of inouth horizontal, rather wide, tvith the upper jaiu rather protractile. A
transverse bony ridge across snout, beneath which is a retractile tentacle. Gill opening near the axilla on the upper

surface of the body. Gills two and a half: the anterior branchial arch destitute of lantince, small teeth on jaivs and

tongue, palate edentulous. A short dorsal and also anal Jin : Jin rays imbranched. Body and head covered with

small spines. Air-vessel and pyloric appendages absent.

" The union of the interopercle with the preorbital" is said by Dr. Giinther to be " very singular, and

unique in this order of fishes. A little before the suture between the inter- and sub- opercle the preopercle is

joined to the former ; it is the smallest of all the opercular pieces, and its limbs meet at a somewhat acute

angle." (Catal. iii, p. 204.)

Bleeker found that the intestinal tract was much longer than the fish, and contained the remains of

shells. (Verh. Acad. Wetensch. Amsterdam, i, Japan, p. 10.)

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Halieutcea stellata, D. 4, A. 4. Superiorly and laterally covered with spines. Pinkish. Seas of

India to the Malay Ai-chipelago and beyond.

1. Halieutsea stellata, Plate LIV, fig. 1.

Lophius stellatus, Wahl. Skr. Nat. Kj6b. iv, p. 214, t. iii, fig. 3, 4 ; Bl. Schu. p. 142.

Lophius faujas, Lacep. i, p. 318, t. xi, fig. 2, 3.

Iiophius muricatus, Shaw, Zool. v, p. 382, pi. 162.

Halieutaia stellata, Cuv. and Val. xii, p. 456, pi. 366 ; Temm. and Schlegel, Fauna Japon. Poissons, p. 160,

pi. 72 ; Jerdon, M. J. L. and Sc. 1861, p. 150 ; Bleeker, Japan, p. 10, and Atl. Ich. vi, p. 4, t. 198, f. 3, and 200,

f. 2; Giinther, Catal. iii, p. 203.

Astrocanthus stellatus, Swainson, Fishes, ii, p. 331, fig. 108.

B. vi, D. 4, P. 13, V. 1/5, A. 4, C. 9, Vert. 7/10.

Eyes—lateral, with the interorbital space rather concave. A retractile tentacle at snout above the

mouth and which has a trefoil extremity. Gill openings above the axilla in about the middle of the total

length. Fins—dorsal fin situated in the third fifth of the total length, and slightly behind the pectorals. All

the fin rays unbranched. Scales—body covered with rather distantly placed spines, each of which as a rule,

has four or more roots, the lateral spines are the largest, and in the anterior half of the body have three or even

four points at their outer edges. Colours—pinkish.

Jerdon observes that he only procured two specimens of this fish whilst in Madras. Whilst I was there

it was by no means rare, but not attaining the size at which Bleeker has taken it in the Malay Archipelago.

Habitat.—Seas of India to the Malay Archipelago and beyond ; it attains at least 8 inches in length.

The one figured (life-size) is from Madras.

2 N
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Family, XXV—COTTID^,* Gunther.

PlaticephalincE (Sub. Fam.) Swainson.

Branchiostegals five to seven : pseudobrancliiae. Body oblong, compressed, or subcylindrical. Eyes

lateral or partly directed upwards and outwards. Cleft of mouth lateral. Some of the bones of the head

armed. Infraorbital bones articulate with the preopercle. Teeth villiform, no canines. Two separate dorsal

fins or in two distinct portions, the spinous less developed than the soft or than the anal : ventrals thoracic,

sometimes scarcely developed. Air-vessel generally absent. Pyloric appendages few, or in moderate

numbers.

SYNOPSIS OF GENERA.

1. Platycephalus, as defined.

Genus, 1—PLATTCEPHALUS,t BI. Schn.

Flat heads, or Crocodile Fishes.

Branchiostegals seven : pseudohranchim. Head hroad, depressed, and armed with sjiines. Lower jaw the

longer. Eyes lateral or superior. Villiform teeth in the jaws, vomer, and palatines, with larger ones sometimes

intermixed. Two dorsal fins, the first having a small isolated spiiie anterior to it : the soft portion similar to the

anal : ventrals thoracic : no pectoral appendage. Scales present, ctenoid, small or rather so. Lateral-line

complete, in some species armed ivith spines. Air-vessel absent. Pyloric appendages in moderate numbers.

These fishes are termed " Crocodile fishes" in Malabar, and wounds from their spines are dreaded

because of the violent irritation they occasion. Immediately on being captured they are knocked on the head.

Their eyes are peculiar, in that the iris possesses two semicu'cular flaps, one above, the other below, the

upper being usually the larger, they can be brought close one to the other, probably due to the stimulus of light.

The comparative width of the head to its length differs in individuals, also with age, becoming broader

in the adult. Li P. insidiator at 6^ and Gf inches the width of the head between the inner edges of the

preopercular sjsines equals its length behind the eyes ; at 14| inches it equals that of the head excluding

the snout.

I have captured specimens full of well developed ova as early as February. These fishes are eaten

by the lower classes of natives.

The subdivision of this genus into those having (1) two spines, or those (2) with more than two spines

at the angle of the preopercle is open to this oljjection, some count the small one usually present at the base of

the large spine, others consider it as forming the end of the spinate ridge. I liave therefore thought it better

to follow the division of whether the lateral-line is spined or smooth.

SYNOPSIS OF SPECIES.

A. Lateral-line armed with spines.

1. Platycephalus sraber, D. 1
|
7-8

|
12, A. 12, L. r. 105. Spines 55. Ridges on head spined. Largest

preopercular spine if laid forwards would reach 1/2 way to orbit. Brownish. Seas of India to the

Malay Archipelago.

2. Platycephalus tubemilatus, D. 1
|
7-8

|
11-12, A. 11-12, L. 1. 53-55, having 15 to 20 spines in its

first third. Ridges on head sinned or serrated. Largest preopercular spine if laid forwards would reach

1/2 way to orbit. Brownish, with vertical bands. Seas of India.

* This family is not identic.il with the .';ub-ramily Cottini of Dr. Sauvage (N. Arch. Mns. 1873, see p. 148 ante) who has

divided the Family Triglides into the following groups :

1. ScoEP^NiD^. Dentition feeble, teeth villiform without canines. Infraorbital bones articulated moveably with the

preopercle, never entirely covering the cheeks. Nasal bones small and fi'ee. Skin scaleless or scaled, sometimes spiny,

never cairassed. Ventrals thoracic, supported by a long pelvic bone, the two bones being in contact and fu.sed together.

a. Scorpani

:

—as Sebastes, Scorpmna, Pterois, Twnianotus, and group of Aiiistes.

b. Cottini .-—as Hcmitrijiterus, Synancidium, Synanceia, Minous. I'elor, group of Cottes, Icelus, Triglops, Polycauhts,

Hemilepidottis.

11. PLATTCEPH.iLiDa:. Hcfld flattened and as if crushed. Body anteriorly depressed. Dentition feeble, no canines. Two
dorsals : ventrals thoracic and widely separated, i'elvic bones wide a.sunder. *

a. Platycephalus.

III. TKiGLir).E. Infraorbital bones articulated in an almost immoveable manner with the preopercle and covering the entire

cheek. Nasals soldered into a great plate and almost covering the snout. Ventrals thoracic and in contact.

o. Triglini

:

—(1) body covered with ordinary scales, as Trvila, Lepidotrigla, Prianotus, Bemhras.

(2) body having scales and plates, as Hnplichtliys.

h. Cataphracti

:

—(1) an interparietal, as Dactylojfiteriis. Cephalacavthus.

(2J no interparietal, as Ayonus, Agonomahi.'', Peristhedion.

t Ulu parti, Tam.
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3. Platyeeplialus macracanthus, D. 1
|
8 | 12, A. 12, L. 1. 75, having 15 spines. Ridges on head spined

or serrated. Largest preopercular spine if laid forwards would reach orbit. Brownish. Seas of India

to Amboina.

B. Lateral-line smooth.

4. Platycephalus insidiator, D. 1
[ 7 | 13, A. 13, L. 1. 120. Ridges on head slightly spined. Two large

spines at angle of preopercle. Brownish, caudal yellow with oblique black bands. Red Sea, seas of India to

the Malay Archipelago and beyond.

5. Platycephalus pimdatus, D. 1
|
8

|
12, A. 11-12, L. 1. 110. Ridges on head spinate. Largest

preopercular spine about 1/7 of length of head. Brown, banded and with black spots. Seas of India to Malay

Archipelago.

6. Platyeeplialus serratus, D. 1
|
8 |

11-12, A. 11. Ridges on head serrated not spinate. Brownish,

with vertical bands. Trincomalee.

7. Platyeeplialus carbuneulus, D. 1
|
8

|
11-12, A. 11-12, L. 1. 75-80. Brownish spotted. Seas of India

to the Malay Archipelago.

A. Lateral-line armed with spines.

1. Platycephalus scaber, Plate LX, fig. 4.

Cottus scaler, Lmn. Mus. Ad. Fred, ii, p. 66, and Syst. Nat. i, p. 451 ; Bloch, t. clxxx ; Gmel. Linn,

p. 1209.

Platycephalus scaher, Bl. Schn. p. 58 ; Cuv. and Val. iv, p. 249 ; Bleeker, Sclerop. p. 6 ; Jerdon, M. J. L.

and So. 1851, p. 142
;
(Glinther, Catal. ii, p. 187, not syn.) ; Kner, Novara Fische, p. 123 ; Peters, Monats.

Akad. Berlin, 1868, p. 258 ; Sauvage, Mem. Mus. 1874, p. 59.
__

Callionymus, Russell, Fish. Vizag. i, p. 37, and Irrwa, fig. xlvii.

Platycephalus vittatus, Cuv. and Val. ix, p. 462.

Platycephalus neglectus, Trosch. Wiegm. Arch. 1840, p. 187 ; Giinther, Catal. ii, p. 187.

Vet-ool-pa-thy, Tarn.

B. vi, D. 1
I

7-8
I
12, P. 21, V. 1/5, A. 12, C. 15, L. r. 105. Spines 55.

Length of head 3J to 3f , of pectoral 71 to 8, of caudal 8, height of body 8 in the total length. Eyes-
diameter 4J to 51 in length of head, Ij to 1^ diameters from end of snout, and 2/3 of a diameter apart.

Interorbital space concave. Greatest width of head equals If in its length, and its height equals 1/3 of its

length. The maxilla extends to under the anterior 1/3 of the orbit : a sharp spine at the anterior superior edge

of the orbit. Supraorbital margin serrated, and from it a spinate ridge goes to the occiput. A similar

ridge passes from the hind edge of the eye to the shoulder : a third spiny ridge extends from the preorbital to

the angle of the preopercle where there are two spines, the upper if laid forwards reaching 1/2 or 2/3 of

the distance to the orbit, it has a third short spine anteriorly at its base. In a specimen_ 5 inches long the

preopercular spine if laid forwards would reach as far as the orbit. No spines at nostrils, but in some specimens

on the median ridge, opposite the nostrils are two small ones. Two opercular spines. Teeth—small in jaws, in

two oval parallel patches, about as long as the diameter of the eye on the vomer : in an elongated

band on either palatine. Fins—second dorsal spine equals 2f to 3 in the length of the head, and is not quite so

high as the two next, second dorsal of about the same height as the first. Ventral nearly reaches the anal

which commences slightly behind the vertical from that of the first dorsal ray. Caudal cut nearly square.

Scales—from 4 to 5 rows between the lateral-line and base of first dorsal fin, each of those on the cheeks is

furnished with a small spinate point, which in old individuals is occasionally subdivided into several as if serrated

.

Lateral-line—with about 55 rather strong spines directed backwards, and extending along its entire length, one

being on every alternate scale. Colours—brownish, becoming dull white beneath, more or less distinct vertical

bands pass from the back to the sides. First dorsal clouded with black, second dorsal spotted. Pectoral and

ventral usually dark externally. Caudal grayish in its last half.

Platycephalus scaher, Giinther=P. rodericeiisis, C. V. iv, p. 253. It is said of P. punctatus, C. _V.

(iv, p. 245) this species makes a sort of transition to the scaher : but it has not like the scaher the lateral-line

spiny.

Habitat.—Seas of India to the Malay Archipelago and beyond. The specimen figured (7 inches long) is

from Madras where it is common.

2. Platycephalus tuberculatus, Plate LX, fig. 5.

Cuv. and Val. iv, p. 258 ; Giinther, Catal. ii, p. 186.

B. vi, D. 1
I

7-8
1
11-12, P. 21, V. 1/5, A. 11-12, C. 15, L. 1. 53-55.

Length of head 1/3 to 4/13, of pectoral 1/8, of caudal 1/7, height of body 1/6 in the total length.

Eyes—directed upwards and somewhat outwards, diameter 3| to 4 in the length of head, \\ to 1^ diameters

from end of snout, and 1/4 of a diameter apart. Interorbital space concave. Width of head between

the preopercular spines equals 1^ in its length. The maxilla extends to below the front quarter of the eye.

Supraorbital margin serrated, and having two sharp spines anteriorly, from it posteriorly passes a serrated

ridge towards the occiput, whilst a second goes from behind the eye to the upper opercular spine : a third
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sei'rated ridcfe passes from the preorbital to the angle of the preopercle. A few spines in the median line

midway betw-een eye and snout : a spinate ridge passes forwards from them on either side above the limbs of the

premaxillaries. A serrated bony ridge goes across the opercle to a strong spine at the middle of its

hind edge. Angle of preopercle with a strong spine which equals half the distance between its base and the

orbit. This spine has one superiorly at its base at the end of the serrated ridge, and another a little longer

inferiorly, and situated on the lower margin of the preopercle, which contains from 2 to 4 more decreasing in

size anteriorly and all pointing backwards. The number and size of these lower spines varies. Several spines

at the shoulder, and a strong one above the axiUa. Teeth—vdliform in jaws, in two oval parallel

patches on the vomer, and in an elongated band on the palatines. Fins—second dorsal spine 2\ in length of

head, and not quite so high as the third, soft dorsal as high as the spinous. Ventral nearly reaches the anal,

which last arises below the second dorsal : caudal slightly rounded. Scales—from 4 to 5 rows between

the lateral-line and base of first dorsal fin : most of those on the cheeks have a rudimentary spine. Lateral-

line—with from 15 to 20 spines in the first third of its course. Colours—bro\vn, becoming lighter beneath,

vertical bands pass from the back to the sides. First dorsal blackish brown : second dorsal spotted. Pectoral

with brown spots in its upper two-thirds, and a black margin with a white edge along its lower border : outer
_

half of ventrals gray.

The objection to considering tliis Cuv. and Val. fish is that it is observed that the lateral-line is nearly as

spinate as in P. scaber. It is identical with the species thus named in the British Museum. P. sjAmsus

according to a communication from Dr. Hubrecht has from 36 to 38 scales along the lateral-line.

Habitat.— Seas of India.

3. Platycephalus macracanthus, Plate LIX, fig. 3.

Bleeker, Versl. and Meded. Ak. Wet. Amsterd. 1867, p. 7, c fig.

B. vii, D. 1
I

8
I

12, P. 23, V. 1/5, A. 12, C. 13, L. 1. fl, L. tr. 4/15, Spines 15.

Length of head SJ, of caudal 7^, height of body 7| in the total length. JByes—diameter 4f in length of

head, l^- diameters from end of snout, and about 1/2 a diameter apart. Interorbital space concave. Width of

head between the preopercular spines equal to about 1/2 its length. Lower jaw the longer : the maxilla

extends to below the first third of the eye. Supraorbital margin with six strong denticulations, and the ridge

from it to occiput with about five more : ridge from eye to shoulder with about five spines : the one from pre-

orbital to preopercular spine with six, (besides being serrated), its lower edge serrated. A small spine internal

to the front nostrU which is furnished with a cirrus. Spine at angle of preopercle reaching to the base of the

pectoral, and having a short one inferiorly succeeded by another still more min ute. Teeth—viUiform in two

parallel patches on vomer, and in a narrow band along either palatines. Fins—second dorsal spine 2j in length

of head, and nearly as high as the commencement of the second dorsal. Pectoral 2} in length of head, ventral

Klightly longer. Anal commences below second ray of dorsal : caudal cut square. Scales—those on the head not

spinate. Lateral-line—yfiih about 15 small spines in the first portion of its course. Colours—brownish above,

becoming dull white beneath, first dorsal and end of caudal darkish, second dorsal with brown spots on the rays.

'

Hahitat.—Madras, Amboina. The specimen figured (life-size) is from Madi-as.

B. Lateral-line smooth.

4. Platycephalus insidiator.

Coitus insidiator, Porsk. p. 25 ; Gmel. Linn. 1213; Shaw, Zool. iv, p. 260.

Calliomjmus Indicus, Gmel. Linn. p. 1163 ; Russell, Fish. Vizag. ii, p. 36, and Imca, pi. xlvi.

Cottus spatula, Bl. t. 424.

Platycefhuhis insidiator, Bl. Schn. p. 59; Cuv. and Val. iv, p. 227; Riipp. N. W. Fische, p. 102; Bleeker,

Sclerop. p. 6 ; Temm. and Schleg, Fauna Japon. Poiss. p. 39, pi. 15, f. 1 ; Cantor, Catal. p. 37 ; Richards. Ich.

China, p. 216; Jerdon, M. J. L. and Sc. 1851, p. 142; Giinther, Catal. ii, p. 177; Day, Fishes of Malabar,

p. 43; Kner, Novara Fische, p. 121 ; Ellunz. Verb. z. b. Ges. Wien, 1870, p. 815.

Batrachus Indicus, Bl. Schn, p. 43.

Platycephalus spatula, Bl. Schn. p. 59.

Calliomorus Indicus, Lacep. ii, p. 343.

Cottus Madagascariensis, Lacep. iii, p. 248, t. xi, f. 12 ; Shaw, Zool. iv, p. 261, pi. 37.

Calliomorus chaca. Ham. Buch. pp. 133, 373.

Platycephalus endrachtensis, Quoy and Gaim. Voy. Freyc. Zool. p. 353 ; Cuv. and Val. iv, p. 240.

? Platycephalus cultellatns, Richards. Ich. China, p. 217.

Platycephalus chacca. Gray and Hard. Ind. Zool. ii, pi. 93, f. 2.

Irrwa, Tel. : Ool-pa-thy, Tam. : Nga-paying-ki, Mngh. : A-ra-ivud-dah or Clwu-ur-dah, And.

B. vii, D. 1
I

7
I
13, P. 17, V. 1/5, A. 13, C. 15, L. r. iW-Hh L. tr. 12/24, Cebc. Pyl. 14, Vert. 12/15.

Length of head 3f, of caudal 7, height of body 7 in the total length. Eyes—superior, dkmeter

Cf to 7 in length of head, 1| diameters from end of snout, and 2 apart. Head strongly depressed, its upper

surface being of a triangular shape, the base being a line drawn from one preopercular spine to its fellow, width

of head at this place 3/4 of its length. Lower jaw slightly the longer : the maxilla reaches to below the middle
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of the orbit. Interorbital space flat or slightly concave, two ridges extending backwards from the orbit, the

internal dividing over the occiput, whilst the external or temporal terminates at the shoulder in two blade-like

spines. One spine exists at the anterior-superior angle of the orbit, none at nostrils, which are patent but not

tubular. Preorbital with three raised grooves starting in a stellated form from a common centre. Preo]3ercle

with most of its surface forming a portion of the flattened upper plane of the head, and having two very strong

spines at its angle, the inferior of which is the longest and sometimes equals the diameter of the eye. Opercle

with two spines. Fins—first dorsal spines weak, the first slightly the longest, interspinous membrane very

slightly eniarginate. A small, stout, single spine before the first dorsal, and sometimes another fine one between

it and second dorsal, the rays of which anteriorly are as high as the spines of the first dorsal. Caudal obtuse or

even rounded. Colours—brownish above, becoming dirty white beneath : fins spotted. Caudal yellow, with a

deep black band, having a white border obliquely crossing its upper lobe, a second along its lower lobe.

The specimen of P. tasmanms " (?) Half-grown, Madras, Presented by T. C. Jerdon, Esq., M.D." in the

B. M. catalogue, is a young P. insidiator nearly 6 inches long.

Habitat.—Red' Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond ; attaining

at least a foot and a half in length.

5. Platycephalus punctatus, Plate LX, fig. .3.

Cuv. and Val. iv, p. 243 ; Bleeker, Sclerop. p. 25
;
Quoy and Gaim. Voy. Astrol. Poissons, p. 682,

pi. X, f. 2 ; Giinther, Catal. ii, p. 180.

Platycephaliis Malaharicus, Cuv. and Val. iv, p. 245 (Giinther, Catal. ii, p. 181, not synon.) ; Day, Pish.

Malabar, p. 45 ; Kner, Novara Fische, p. 121.

B. vii, D. 1
I

8
I

12, P. 21, V. 1/5, A. 11-12, C. 13, L. 1. {U, L- tr. 8/25.

Length of head 3|- to 3f , of caudal 8 to 9, height of body 6^ in the total length. Eyes—diameter from

5 to 51 in the length of head. If to 2 diameters from end of snout, and 1/2 to 2/3 of a diameter apart. Interorbital

space slightly concave. Width of head between the preopercular spines equals half its length. The maxilla

extends to below first thii-d of eye. Supraorbital margin with four or five teeth, the ridge from it towards

occiput with two more small ones : ridge from eye to shoulder spine with three to four teeth : ridge from pre-

orbital to preopei-cular spine with two or three teeth. A small spine internal to either fi-ont nostril. Spine at

ano-le of preopercle strong, its length equalling about 1/7 of that of the head, superiorly it has a small one at its

base, and inferiorly a large one directed slightly downwards as well as backwards. Posterior nostril rather

tubular, anterior also tubular and with a valve which sometimes terminates in a short filament. A small spine

above the axilla. Teeth—viUiform in jaws, in two parallel bands on vomer, and in a long narrow patch along

palatines. Fins—second spine of first dorsal not so high as the third to the sixth which are subequal in length,

and 1/2 the length of the head : second dorsal anteriorly 3/4 the height of the spinous. Pectoral 1/2 and

ventral 3/4 of length of head. Anal commences before second or third ray of dorsal. Caudal cut square.

Scales—about 10 rows between the lateral-line and base of the spinous dorsal : those on the head and cheeks

have no trace of any spine. Lateral-line—smooth in its entire extent, tubes with one or two simple branches.

Colours—brown, becoming lighter beneath : four or five wide and dark bands pass from the back to the middle

of the sides, and numerous black spots over head and body. First dorsal stained nearly black, second dorsal and

aual yellowish, the first with brown points. Pectoral covered with dark markings so as to appear almost black.

Ventral dark in its last two-thirds. Caudal dark.

The distinction between P. punctatus and P. Malabaricus is said to be that the latter has one more spine

on the ridge of the infraorbital bone. The type specimen of the latter at Paris has L. 1. l^. The specimen

figured has only two spines along each infraorbital bone.

Habitat.—Seas of India to the Malay Ai-chipelago ; the specimen figured (9-a inches long) is from Malabar,

it attains at least 15 inches in length.

6. Platycephalus serratus.

Cuv. and Val. iv, p. 259 ; Giinther, Catal. ii, p. 183.

B. vii, 1
I

8
I

11-12, P. 19, V. 1/5, A. 11, C. 13.

Length of head 1/4 of the total length. Interorbital space 1/4 of the transverse diameter of the eye.

The crests on the various bones of the head and suborbital ring are serrated but destitute of spines. The
supraorbital ridge is elevated : that across the opercle is smooth. The ridge from the eye to the angle of the

preopercle is elevated and finely denticulated, above it is another less pronoimced and smooth. Upper spine at

the angle of the preopercle the largest, it is succeeded by a shorter one, and on the border of the interopercle are

two more small ones, it does not appear to have any spine directed anteriorly, or if it has it is but a little one.

Teeth—fine. Scales—with rough borders. Lateral-line—smooth. Colours—reddish-brown, with six or eight

irregular brown bands descending from the back to the white abdomen. Fins gray, with black points. On the

top of the dorsal a black blotch. Vontrals bluish above and whitish below.

Habitat.—Trincomalee, to 7 inches in length.
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7. Platycephalus carbunculus.

Cuv. and Val. ix, p. 461 ; Cantor, Catal. p. 39.

Flatijcephahis Malabaricus, Giinther, Catal. ii, p. 181, pt. (not synon.)

B. Yii, D. 1
I

8 1
11-12, P. 20, V. 1/5, A. 11-12, C. 13, L. 1. ^zn, L- tr. G/25.

Lencrth of head 3 to 31, of caudal 5 to 6, lieiglit of body 6| in the total length, i/j/es—diameter 1/4 of

lonoth of h'ead 1 diameter from end of snout, and 1/4 of a diameter apart. Supraorbital edge with one or two

spiSes anteriorly, and a strongly serrated edge, posteriorly from the orbit the line to the occiput has sis and the

one to the shoulder spine five more spines. From the preorbital exists a raised line armed with 10 or 12 spmes

irointr to the two preopercular spines, the upper (which has a small one at its base) is longer than the lower. A
pair°or even three of turbinal spines, no nasal tentacle. Two well marked opercular spmes, and another m the

axilla Fi(iS—ventral reaches the origin of the anal : caudal cut square. ScaZes—ctenoid, present on the head,

but destitute of spines or raised points. Lateral-Unesmooth. C'oZo«rs-brownish, with numerous bro^vn spots :

three vertical bands on the body, one broad one through the anterior half of the first dorsal to the abdomen, the

second throuo-h the middle of the second dorsal, and the third over the free portion of the tail
:
opercle dark:

posterior half of first dorsal black : second dorsal spotted : pectoral with several lines of spots and a dark mark

near its base : caudal dark, with one or two iU-defined vertical bands.
,, , ., „, x.

Habitat —Western coast of India to the Malay Archipelago. Cantor observes that it occurs, although

not numerously, at all seasons at Pinang, and it is eaten by the natives: his specimens were up to 6^ inches m
length.
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Family, XXYI—CATAPHRACTI, Cm.

Branchiostegals one to six : pseudobrancliiEB present or absent. Infraorbital bones articulate with the

preopercle. Head and body more or less angular, cuirassed with plates, or keeled scales entirely

cover the body. The opercular pieces may or may not be anchylosed to one another. Teeth present or absent

in the jaws, in one species present on the vomer. One or two dorsal flns : pectorals may be simple, with or

without free rays, or they may be divided by a notch into two portions, and elongated or not so : ventrals

thoracic, with five or less rays. Lateral-line present, or absent. Air-vessel present or absent. Pyloric

appendages, when present, in small, moderate numbers, or numerous.

SYNOPSIS OP GENERA.

1. Baotylopterus. A long spine at angle of preopercle. Dorsal fin witli detached rays anteriorly :

pectorals very elongate, with the anterior portion detached and shorter than the rest of the fin.

2. Pegasus. No spine at angle of preopercle. Pectorals rather elongate and with unbranched rays.

Genus, 1

—

Dacttlopterus* (Lacep.).

Branchiostegals six. Head with its surfaces more or less flattened, and laterally and supeiiorly hony.

The angle of the preopercle and the shoulder hone each produced into the form of a long spine.
^

Granular teeth in

the jaws only. Two dorsal fins of nearly equal length : pectorals much elongated, with the anterior portion detached

from and shorter than the upper. Scales on body keeled and of a moderate size. Lateral-line absent. Air-vessel in

two lateral portions, each furnished with a la/rge muscle. Pyloric appendages in moderate numbers or numerous.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Bactylopterus Orientalls, D. 1
|
1

|
5

|
8, A. C. Pectoral fin very long : dorsal, caudal, and pectoral

rays spotted. Seas of India to the Malay Archipelago and beyond.

Dactylopterus Orientalis, Plate LX, fig. 6.

Cuv. and Val. iv, p. 134, pi. 7(5; Richardson, Ich. China, p. 218; Sleeker, Atnb. and Ceram. p. 264;

Temm. and Scbleg. Fauna Japon. Poissons, p. 37, pi. 15, A. ; Jerdon, M. J. L. and So. 1851, p. 141 ;
Giinther,

Catal. ii, p. 222, and Proc. Z. S. 1871, p. 663.

Pactylopterus Japonicus, Bleeker, Japan, p. 396.

Dactylopterus chirophthahnus, Bleeker, Nat. Tyds. Ned. Ind. 1854, iv, p. 494 ; Gunther, Catal. ii, p. 223.

B. vi, D. 1
I

1
I

5-6
I
8, P. 30, V. 6, A. 6, C. 9, Vert. 9/13, Csc. pyl. 18-19.

Length of head (including preopercular spine) 3 to 3^, of caudal 5|, height of body h\ to 6 in the total

length. Eyes—nearly 1 diameter from end of snout, and also apart. Interorbital space concave traversely.

A strong spine at the angle of the preopercle more than half the length of the rest of the head.

Bony covering of the head produced backwards a little below the back to as far as below second or thii-d dorsal

spine. A shoulder spine. Fins—an elongated filament arises over occiput and is 1/2 longer tlian the head: a

second midway between it and the first dorsal spine than which it is half shorter, it is detached from the fin.

Fin rays unbranched except the last few of the dorsal, and sometimes of the anal, also those of the caudal

which are bifid. Pectoral reaching to the end of the caudal, its first few rays are short, and rather detached

from the remainder of the fin, its middle ones are the longest. Scales—with a ridge along each, and a large one

forms an oblique keel along either side of the base of the caudal fin. Colours—pinkish, having a tinge

of blue along the abdomen : dorsal and caudal rays spotted : pectoral gray along its centre, and the whole of

the fin spotted, in the young it appears to have a large round black spot edged with white.

Jerdon observes of this fish " Ayia toumbi, Tarn, rare at Madras." 1 did not procure it whilst there, but

have received the remains of a dried Madras specimen from Sir W. Elliot.

Habita.t.—Seas of India to the Malay Archipelago and beyond. The figure is taken from a specimen in

the British Museum.

Genus, 2

—

Pegasus, Linn.

Fam. PegisidcB, Richards.

Branchiostegals one : pseudobrancldce absent. Gills four: gill-opening narrow, in front of the pectoral fin.

Body broad and depressed, covered ivith bony plates, which are anchylosed on the trunk and moveable on the tail.

Gill-cover formed of one bony plate, and a small interopercle concealed by it. No teeth. One short dorsal and anal

fin opposite to one another: pectorals horizontal and long, composed of simple rays, some of lohich may be spmoiis :

ventral with one or two rays, the outer being elongated. Air-vessel absent.

* Part of Family Tkioloidei, Bleeker.
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SYNOPSIS OP INDIVIDUAL SPECIES.

1. Pegasus draconis, D. 5, A. 5. Lateral edges of snout serrated. Body with brown markings
;
snout and

last caudal rings black : pectoral with a white band and white edge.

1. Pegasus draconis, Plate LXI, fig. 1

.

Plsciculus Amhoinensis, Gronov. Mas. Ich. i, p. 05, No. 14G.

Pefjasm draconis, Linn. Syst. Nat. i, p. 418 ; Bloch, t. 109, figs. 1 and 2 ;
Lacep. u, pp. </, ,H, jjI. 2, f. 3

;

Guntlier, Catal. viii, p. 147.
. _

Pegasus volans, Lacep. ii, p. 83; Bleeker, Nat. Tyds. Ned. Ind. in, p. L.U/.

.'' Pegasus latirostris, Richards. Ich. China, p. 203.

(Jataphractus dnwo, Gronov. ed. Gnij, f. l-ii.
- r o t i

Pegasus draco, Swainson, Fishes, ii, p. 332 ; Kaup. Lopho. p. 5, and P. natans, pi. i, f
.

... ;
Jerdon,

M. J. L. and Sc. 1851, p. 150; Giinther, Fish. Zanz. p 138.

B. i, D. 5, P. 11, V. 2, A. 5, G. 8.

Body broad and depressed. Eyes—2k diameters from end of snout, and 2 apart. Interorbital space

transversely concave, two deep grooves on the neck. Under surface of body nearly flat, the expanded body

portion with two median and two lateral ridges, whilst there are three cross ridges: at the meetmg points of

the various ridges are obtuse points. Caudal portion composed of eight rings, mo.st of the anterior faveot

which have a lateral spinate elevation. Lateral edges of snout denticulated : a serrated ndge runs along the

upper edo-e of orbit, and is continued along the snout to its end. J'V/is—pectorals horizontal, the anterior

rays the shortest, all the fin rays simple. Vent situated midway behind tlie posterior edge of the orbit and the

root of the caudal fin. 6'o/otire—body with brown reticulations, snout and last caudal ring black. Pectoral

eray with its rays spotted, having a white outer edge and sometimes a white band.

Richardson observes that P. latirostris, has the form of draco, but the back is nearly as broad as

My single specimen was taken at Port Blair by Dr. Rean. I never captured one alive, although

several times at the Andamans 1 observed them skimming a short distance above the surface of the water.

Halitat.—Hcixs of India to the Malay Archipelago and beyond. Specimen figured lile-size.
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Family, XXVII—GOBIID^.
Pseudobranchiaa present, sometimes rudimentary. Gill-openings varying from extremely narrow to

wide : the gill membranes attached to the isthmus : four gills. Body generally elongated. Eyes lateral,

occasionally prominent, and mostly without free orbital margins, the skin being continued directly over their

surface. The infraorbital ring of bones does not articulate with the preopercle. Teeth of varying characters,

canines present or absent : inferior pharyngeal bones may be separated, or coalesced with a median suture.

A single rayed dorsal fin, sometimes divided into two portions, the spines are flexible, and this part of the
fin has less rays than the remainder : anal similar to the soft dorsal : ventrals sometimes united so as to form
a disk, or arising close together. Scales and lateral-line present or absent. Air-vessel generally absent.
Pyloric appendages, if present, few.

This Family has been subject to numerous suljclivisions, due to tlio great variations observable amongst
those species of which it is composed. Blacker in his elaborate paper divides them as follows :

—

I. Eleotriformes, with the ventrals free and completely separated.

II. Gobi
i
formes, with the ventrals entirely united together, or only in their basal halves : two dorsals

separated or only united at their bases.

III. Amhlyopodiformes, with the vertical fins united, a single dorsal which occupies the entire length of

the back.

IV. Luciogohiiformes, with a single short dorsal situated in the last half of the body.

SYNOPSIS OP GENERA.

A. Gobiina.* Ventrals forming a disk, being united along their whole extent, or only in

their basal halves : two separate dorsal fins.

1. Gohius. Ventrals only adherent to the abdomen at their bases. Scales more or less present. Simple
teeth in the jaws in one or more rows : canines present or absent.

2. Goliodnn. Body oblong, compressed. Scales absent. Teeth in jaws in several rows ; usually two
canines near symphysis of lower jaw.

3. SicycUum. Ventrals short, adherent to the abdomen. Scales present. Teeth in the jaws moveable,

being situated in the gums or lips.

4. Ajiocryptes. Ventrals only adherent to the abdomen at their bases. Scales present. Teeth in the

jaws in a single row, those in the lower jaw subhorizontal : a pair of posterior canines above the mandibular
symphysis.

5. ApocrypticTithys. No posterior canines above the mandibular symphysis.
6. Perlophthalnmis. Eyes veiy prominent. Base of pectorals very muscular. Scales present. Teeth

erect in both jaws in one or two rows, some of wiiich are canine-like.

7. Boleopldhalmus. Eyes very prominent. Base of pectorals very muscular. Scales present. Teeth in

jaws in a single row, those in the lower jaw horizontal, having a pair of posterior canines.

B. Eleotrina.f Ventrals not united together.

8. Bostricldhys. Byes not prominent. Vomerine teeth. Scales present.

9. Eleotris. Eyes not prominent. Teeth small and usually without canines : none on palate. Scales

present. Anal papOla distinct.

* GoBiiFOEME.s, Bleeker, is thus primarily divided

—

1

.

Gohiodontini. Teeth in the j aws in several rows, fi.xed : the outer row in the premaxiUaries the longer.

2. Gymnorjohiini. Teeth in the j aws fixed.

3. Latrunculini. Teeth in lower jiiw in a sinfrle row.
4. Triwnoplwriclithyini. Part of the teeth in tlie jaws tricuspidate.
5. Sicydiini. Moveable teeth in the gnms or lips.

6. Gobiini. Simple teeth in the jaws, neither clubbed nor incised at their extremities : from one to many rows
in the prema-xillaries : from two to many rows in the lower jaw.

7. Periophthal/mini. Teeth in the jaws conical, fixed and in one or two rows : conical and sharp in the pharyngeals.

8. Aijocrypteini. Teeth in a single row in either jaw, those in the lower jaw sub-horizontal, whilst there are also two
erect canines above the symphysis of the lower jaw and behind the outer row.

f Eleotriformes, Bleeker, is thus primarily divided :

—

1. Eleotrini

:

—
o. Philypni. Several rows of teeth in jaws : vomerine teeth.

b. Eleotrii. Palate and tongne edentulous.
c. BiUii. Several rows of teeth in jaws without canines. Palate and tongue edentulous.

2. Eypseleotrimi. Teeth in the jaws in several rows, the external slender and moveable.
3. Fareleotrini. Teeth in the jaws fixed : none on the palate or tongue.

2
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C. Amblyopina.* Vertical fins united, a single dorsal occupying the whole length of the back.

10. Gohioides. Anterior teetli very strong : no cavity above tlie opercle. Scales, when present,

rudimentary.
11. Trypauclien. Several rows of teetli in eacb jaw, the outer the longer. No canines. A cavity above

the opercle.

A. Gobiina. Ventrals forming a disk, being united along their whole extent or in their basal

halves. Two separate dorsal fins.

Genus, 1—GoBius,t Artedi.

BrancMostegals Jive : pseudohrancMcc. Gill-openings of moderate width. Body low and elungated. Opercles

* Ambltopodifokmes, Bleeker, is thus primarily diTided

—

1. Aniblyopodini, B. v, boily very elongate, no post-temporal fossa.

2. Trypauchini, B. iv, several rows of teeth in eitlier jaw, the outer row the longer and very sharp, internal row of a

conical grain shape. A post-temporal fossa.

t Although in my opinion minutely sub-dividing this large Genus will not conduce to aiding the enquirer in determining

the species of a specimen, still I consider it necessary to give a synopsis of Bleelcer's elaborate paper on the dentition of the Gobiini,

many of which fishes are included in Genus Gohiiis, Artedi.
GoBiiNi :—Teeth in jaws simple, their apices being neither clubbed nor incised : in one or two rows in upper, in two or more

in lower, jaw.

I. Bracliygohii. No canines.

1. Lophogohius, Gill. Body compressed. Teeth in both jaws in many villifomi rows, the outer the longer. Scales

ctenoid.

II. Platygobii. Teeth in many rows in both jaws. No trne canines.

2. GilUchthys, Coop.^Gillia, Giinther. Teeth villiform in both jaws. Scales small, cycloid.

3. Gohiopsis, Steiud. Teeth, the outer row the larger. Scales large, ctenoid.

4. Glossogohius, GiU=Cephalogobius, Bleeker. Outer row of teeth the longer, curved, not crowded together, unequal.

Upper jaw not produced posteriorly.

5. Platygobius, Bleeker. Teeth, outer row in prem.axillaries scarcely enlarged, in the lower jaw not enlarged.

III. Eiigobii. Teeth in jaws fixed.

a. Teeth in ioth jaws s/iarp, m many rotos, with the outer one enlarged : no canines.

6. Gohius, Arteii^Pomatoschistus, Gill. Teeth in the outer row conical and subequal : caudal obtuse. Scales ctenoid.

Abdomen scaled. Snout sliort.

7. Acanthogohius, Gill. Teetli in the outer row subequal : caudal obtuse. Scales ctenoid. Snout conical.

8. Brachygohius, B\eekeT=Uypogymnogohms, Bleeker. Teeth in the outer row subequal. Abdomen scaleless.

9. Eucydogobius, Gill. Teeth in the outer row suberjual. Scales cycloid, none on the liead.

10. Lepidogoliiis, GiU^Cyclogobius, Steind. Teeth in the outer row subequal. Scales cycloid. Head scaled.

11. Callogobins, Bleeker. Teeth in the outer row, slender, subequal. Caudal lanceolate. Head depressed, convex.
12. Stenogohius, Bleeker. Teeth in the outer row, conical, subequal. Caudal obtusely lanceolate, longer than the head.

13. Actinogobius, Bleeker. Teeth in the outer row unequal. Caudal acute, shorter than the head.

b. Teeth in each jaw in many rows, the outer the longer : some truncated.

14. Eemigobius, Bleeker. Some of the middle teeth of the outer row in the premaxillaries truncated.

c. Teeth in each jaw in many rows, pointed, subequal, the outer row erect and not elongated. No canines.

1 5. Awaow. Val. Scales 50 to 60.

16. PJmiogobius, Gill^Chonephorus, Poey. Scales 28.

d. Teeth in either jaw in many pointed rows, the outer the longer : in the lower jaw laterally a posterior cv/rved canine.

1 7. Ctenogobius, Bleeker. Head scaleless. Scales 1 4 to 30.

IS. Centrogobius, BIeeker=&jj!o23om«s, Steind. First dorsal spine pungent.
19. .4ce?it)-o</o()titi', Bleeker=Poro^o6!MS, Bleeker. Head scaled. No pungent dorsal spiue. Caudal lanceolate.

20. Amblygobius, Bleeker^Odontogobhcs, Bleeker. Scales 52 to 56.

21. Cryptocentrus, Ebr.=Pargobius, Bleeker. Scales 85 to more than lUO.

e. Teeth in both jaws pointed, cmd in two ro^us.

22. Zonogolius, Bleeker. Outer row of teeth in upper and inner in lower jaw the longer.

23. Lopjldogobius, Giinther. Teeth in two rows in each jaw, the outer row the longer, placed wide apart and sub-horizontal.

No canines.

/. Teeth pointed, in one or less than tico rows in the upper and many in the lower jaw. Canines present or absent.

24. Stigmatogobiv^, Bleeker. Teeth in one row in the upper jaw : outer row in the lower jaw the longer, and posteriorly

above the .symphysis two canines.

25. Euctenogobius, Gill. A single row of teeth in the premaxillaries, few rows in lower jaw : no canines.
26. 0.cyurichthys, 'BleekeT.=Gohuchthys, Klunz. Teeth in premsixillaries in one or less than two rows, the inner of

which is rudimentary: many rows in the lower jaw, the outer being the longer : no canines. Caudal lanceolate.

IV. Chceturichthyi. No canines : barbels on lower jaw.
27. Chceturichthys, Rich. Teeth in two rows in either jaw, the outer row close together, the longest, and consisting of fixed,

curved, subulate teeth directed obliquely inwards.
28. Amblychwturichthys, Bleeker. Teeth in the premaxillaries in few rows, the outer the longer, fixed, straight, subulate :

three or laterally two rows in the lower jaw, the outer the longer, moveable, straight, and directed obliquely inwards.

29. Parachivturichthys, Bleeker. Many rows of teeth in both jaws, the outer row close together, consisting of elongated,

straight, and fi.xed ones.

V. Gobionelli. Teeth in both jaws in many rows.
30. Synechogobius, Gill. Pointeii fixed teeth in both jaws, the outer the longer.
31. Goliionellus, Ok.—Samaragdus, Vuey. Teeth suiull, the outer row setaceous and moveable.
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unarmed. Simple teeth in one or more rons in the upper, and tvjo or more in the lovjer jaw : canines sometimes
present. Anterior portion of the dorsal fin, v;ith from five to six flexible spines: the posterior more developed and of the

same character as the anal : ventrals united, forming a disk, which is only attached hy its base, each has one spine

and four or five rays. Caudal rounded or pioinl.ed. Scales present or absent, and either cycloid or ctenoid. Lateral-

line absent. Air-vessel, when present, generally small. Pyloric appendages usually absent.

The fishes comprised in this Genus have the form of the body variously modified, some being much
deeper than others. They are either wholly scaled, the head may be scaleless, and even the body partially or
entirely devoid of scales. Barbels or warts on the head or a crest on the occiput may be present or absent.

The dentition also is subject to considerable modification, canines being present or absent, most distinctly

in the form of a recurved one on the outer side of the enlarged lateral row in the lower jaw, and more commonly
found in the marine than in the fresh-water species. Variations may also occur in specimens of the same
species. Amongst a series of G. striates exists one in which the outer row of teeth in both jaws is abnormally
enlarged, thus occasioning canines where they are not normally to be found.

In some the two dorsal fins are almost united at their bases, in others there is a longer or shorter
interspace between them, whilst the form of the fins and the character of the spines are subject to great
variations.

These fishes are found in numbers along the shores and estuaries of India, but due to their rapidly
decomposing after death fuU coUections have yet to be made. Amongst Sir Walter Elliot's figures of the
Gobies captured at Waltair, are two or three which I am unaljle to recognise, but it would be manifestly unsafe
to found new species upon drawings alone.

Amongst the fresh-water Gobies, the G. giuris, H. B. is largely bred in tanks and shows considerable
diversity not only in its proportions, but also in its colours, this has occasioned its having been subdivided into

several species.

SYNOPSIS OF SPECIES.

A. Lateral, recurved canines, present in the lower jaw: dorsal spines flexible.

1. Gobius Bynoensis, D. 6
| yV' -^- tt-t?' ^- 1- 65, L. tr.* 16. Two longitudinal bands, and some cross

bars from the back. Andamans to Jlalay Archipelago and beyond.

2. Gobi/us sexfasciatus, D. 6
|
11, A. 10. Scales minute. Six vertical bands. Madi-as.

3. Gobius brevirostris, D. 6
|

^l, A. 10, L. 1. 44, L. tr. 14. Scales very small to below the commencement
of second dorsal fin. Olive, with a dark median band. Sind and China.

4. Gobius griseus, D. 6
| -^g, A. 10, L. 1. 42, L. tr. 14. Olivaceous, with black spots. Madras.

6. Gobius piolynema, D. 6
|
11, A. 10, L. 1. 28-30, L. tr. 8. Purplish-black : a yellow-edged ocellus at

upper portion of base of caudal fin. Seas of India to China and beyond.
6. Gobius macrostoma, D. 6

|
11, A. 10, L. 1. 33. Vertical fins with dark streaks. Bombay.

7. Gobius viridipunctatus, D. 6
| ^, A. i, L. 1. 34-38, L. tr. 9. Olive, with some blotches along the sides,

and some of the scales with brilliant gi-een centres. Seas of India.

8. Gobius oeellatus, D. 6
|
^, A. -^, L. 1. 33, L. tr. 8. Olive, with small green spots, blotches along the

sides : vertical fins spotted : a yellow ocellus at top of last half of caudal fin. Bombay.
9. Gobius Masoni, D. 6

| to-tt> ^- ¥> L. 1. 28, L. tr. 10. Gray mth black fins, and blue spots on the
body. Bombay.

10. Gobius cyanosmos, D. 6
\
^, A. 10, L. 1. 28-30, L. tr. 8. Olive, many scales with blue spots, a blue

mai'k on shoulder. Seas of India to the Malay Archipelago.

11. Gobius criniger, D. 6
|
10, L. 1. 26-32, L. tr. 12-13. No scales before the first dorsal fin. Olivaceous

with black blotches and spots. East coast of Africa, seas of India to the Malay Archipelago and beyond.
12. Gobius puntang,Ji. Q

\ yV, A. 10, L. 1. 28-29, L. tr. 8-9. Olive with rusty spots, fin rays yellow,
spotted and barred with purplish-red. Andamans to the Malay Archipelago.

13. Gobius Bleeheri, D. 6
|

i, A. i, L. 1. 32, L. tr. 11. With cloudy dark markings, upper half of first

dorsal dusky, a large bluish spot from first to fourth spine. Madras.
14. Gobius zonalternans, D. 6

|
|, A. {-, L. 1. 27, L. tr. 6. A blue spot on opercle, body with angular

bands. Madras.
15. Gobius biocellatus, D. 6

|

J-, A. |, L. 1. 28-30, L. tr. 7-8. Some large blotches along the sides, a black
ocellus with a white edging in hind portion of first dorsal fin, dorsal fins white spotted. Seas of India to the
Malay Archipelago.

16. Gobius Madraffpatensis, D. 6
|

i, A. i, L. 1. 28-29, L. tr. 7. Irregular vertical brown bands : vertical

fins spotted. Madras.
17. Gobius Neilli, D. 6

|
|, A. 9, L. 1. 28, L. tr. 7. Oehreous, upper two-thirds of body blotched and

with dark mai'ks : upper portion of first dorsal white, some of the fins barred. Madras.
18. Gobius melanosticta, D. 6

|
-g}-^, A. 9, L. 1. 24, L. tr. 7. Light brown, scales of body with dark marks :

vertical fins spotted. Madras.

* By L. tr. is sipnified the number of horizontal rows of scales existing between the commencement of the base of tlie seconj
dorsal and that of the anal fins.

•2 n 2
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B. No lateral recurved canines in the lower jaw: dorsal spines flexible.

19. GoUas cristatus, D. G
|
14, A. 14, L. 1. 50-GO, L. tr. 11-12. Scales cycloid. A Hgtt ocellus at base of

pectoral fin : body spotted and blotched : caudal spotted in its upper half. Bombay.

20. Golius tentacularis, I). 6
\ ^, A. xV) L. I. GO, L. tr. 10. An orbital tentacle. Scales ctenoid. Dull

green with reddish spots : vertical fins spotted. Seas of India to the Malay Archipelago.

21. Goljhcs acutipimiis, D. G
| t^'tt> ^- tt' L. 1. 25-28, L. tr. 6-7. Some blotches along the body, a

brown band from the eye over the cheeks : dorsal fins longitudinally barred. Seas of India to the Andamans.

22. Golius striatus, D. 6
| tV> ^- 10, L- 1- 55-60, L. tr. 14. Yellowish, with some blotches along the

sides : fins barred in spots. Fresh waters of India.

23. Golius personatus, D. 6
| yV, ^- To, ^- 1- 55, L. tr. 14. Light brown, with vermiculated markmgs.

Seas of India to the Malay Archipelago.

24. Golius Malaharicus, D. G | Jn> A. tr?, L. 1. 50, L. tr. 9. First dorsal with a black crescentic mark.

25. Golius planlfrons, D. 6
] tr;, A. 10, L. 1. 4G, L. tr. 15. Head wide. Olive, fins dark gi-ay, a black

mark at base of pectoral. Bombay.
2G. Golius elecjans, D. 6

| ^V, A. 10, L. 1. 3G, L. tr. 9. Blotched and banded. Seas of India to the Malay

Archipelago.

27. Golius ornattis, D. 6 |
Jj, A. -jV. L- 1- 2G-28, L. tr. 7. Many oblong brown spots and yellow dots :

fins dotted with black. Red Sea to the Malay Archipelago.

28. Gobius gutum, D. 6
| tV, A. 11. Dark spots clustered into cloud-like blotches : vertical fins spotted.

Lower portions of Hooghly.
29. Gobius alloimndatus, D. G |

i, A. i, L. 1. 35-40, L. tr._ll-12. Brownish, irregularly marbled, head

and body spotted, some of the spots white. Red Sea, seas of India to Australia.

30. Golius fjiuris, D. G |
-g'^. A.. -^\^, L. 1. 30-34, L. tr. 9. Brown, with blotches along the sides : dorsal

and caudal barred "in spots. Fresh waters of India to the Malay Archipelago, China, and beyond.

31. Golius semidoUatus, D. 6
| i, A. 8, L. 1. 28, L. tr. 9. Chestnut, with red bands on the head and

below the first dorsal fin. Red Sea, Andamans.
32. Gobius magniloquus, D. G

j
|, A. 9, L. 1. 38, L. tr. 10. Maxilla reaches to below hind edge of eye.

Brown spotted. Madras.

33. Golius planieeps, D. G
|
|, A. 9, L. 1. 38, L. tr. 10. Maxilla reaches to below first thu-dof eye. Dark

brown angular bands on the body. Madras.

34. Golius sadanundio, D. G
| |, A. |, L. 1. 28-30, L. tr. 8. Greenish, with large black spots. Estuanes

of the Ganges to Burma.
, . ,

35. Golius melanosoma, D. 6 |

i, A. 10, L. 1. 22, L. tr. 9. Black. Andamans to the Malay Archipelago.

3G. Golius nimus, D. 5 j

i, A. 9, L. 1. 30, L. tr. 10. Six black belts round the head and body. Hooghly

and Burma.

A. Lateral recurved canines present in tie loiver jaw : dorsal spifoes flexible.

1. Gobius Bynoensis, Plate LXI, fig. 3.

Richardson, Ich. Erebus and Terror, p. 4, pi. 1, f. 1, 2 ; Giinther, Catal. iii, p. 70 ; Peters, Monats. Akad.

Berlin, 18G8, p. 2GG.

Golius stethopUhalmus, Bleeker, Nat. Tyd. Ned. Ind. i, p. 249, f. 17, and xv, p. 206.^

Odontogobius Bynoensis, Bleeker, Gobioides (1874), p. •i~j=Amllijgolius Bynoensis, Bleeker, MSb.

B. V, D. 6
I tV, P- 19, V. 1/5, A. tt^to. L- 1- 65, L. tr.* 16.

Length of head 4^ to 5, height of body 5 to 54 in the total length. Eyes—diameter 1/4 to 1/5 of length

of head, 1 diameter from end of snout, and 1/2 a diameter apart. Head rather higher than broad : snout

obtuse : cleft of mouth a little oblique, commencing opposite the centre of the eyes, the maxilla reaches to below

anterior edge or first-third of the orbit. Teeth—two or three rows in either jaw, with an outer row of about 10

large ones in the premaxillaries : outer row in the lower jaw enlarged, elongated, and sub-horizontal,

the outer one or two of which on either side are large, obliquely placed, canines. JV/ts—dorsal spines weak,

having filiform terminations, the two dorsals of about equal height, and the bases of the two separated by a very

short interspace. Pectoral nearly as long as the head. Caudal rounded, its central rays the longest. Scales-

ctenoid, 16 rows between the bases of the second dorsal and anal : anterior to the dorsal fin they are

very small, and are continued forwards to opposite the middle of the eyes, whilst there are a few on the upper

portion of the opercle : those on the free portion of the tail are the largest. Colours—gveemah, back with trom

eight to ten darkish cross bars. Two longitudinal bands, the superior from the snout through the eye, at first

black, becoming yellow on the body and ending at the extremity of the soft dorsal : the second from the mouth

to the pectoral, forming a dark band across the opercles, becoming a black spot at the base of the pectoral, and

continued as a golden band to the centre of the base of the caudal, which last fin has a dark spot at the upper

part of its base : anal with a dark margin.

* By L. tr. is signified in the Gobies tlie number of rows of scales between tlic origins of the second dorsal and anal fins.
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Habitat.—Andamans, Malay ArcMpelago to Australia : the specimen figured (life-size) is from

the Andamans.

2. Gobius sexfasciatus, Plate LIX, fig. 4.

B. V, D. 6
I

11, P. 19, V. 1/5, A. 10, C. 15, Sc. minute.

Length of head 4|, of caudal 4^, height of body 6 in the total length. Ei/es—diameter 3| in length of

head, not 1/2 a diameter from end of snout, and 1/G of a diameter apai-t. Greatest width of head equals 4/7 of

its length, and its height equals its length excluding the snout. Anterior profile of head very obtuse. Lowei-

jaw the longer : cleft of mouth oblique, the anterior extremity of the mouth commencing opposite the lower

third of the eye : the maxilla reaches to below the hind edge of the eye. Preopercle without any spine.

Teeth—in several villiform rows, and an outer enlarged one in either jaw, those in the mandibles being the smaller

and confined to about 16 at its anterior extremity, the outer of which is recurved. Fins—dorsal spines weak
and filiform, the third being about as long as the body is high. Anterior dorsal rays not half so long as the

spines, its last rays the longest. Pectoral as long as the head excluding the snout. Ventral not adherent to

the abdomen, it does not reach the vent. Anal commencing below the second dorsal ray, and is similar to that

fin. Caudal wedge-shaped. Scales—minute over body, becoming somewhat larger towards the tail. Colours—
grayish-brown, with six bands descending from the back towards the middle of the sides : opercle covered with

a large dull blotch. Fins grayish, stained darker at their edges. Upper half of caudal yellow, and barred with,

light brown spots. A black mark between the two first dorsal spines, about the centre of their height.

Habitat.—The specimen figured (life-size) was captured at Madras in June, 1867.

3. Gobius brevirostris, Plate LXIII, fig. 5.

Giinther, Catal. iii, p. 41.

B. V, D. 6
I yTjiyr, P. 17, V. 1/5, A. 10, G. 13, L. 1. 44, L. tr. 14.

Length of head 4^, of caudal 5|, height of body 6 in the total length. Ei/es—1/5 of length of head,

1 diameter from end of snout and apart. Upper profile of head parabolic. Width of head equals its height,

and its length behind the middle of the orbit. Lower jaw slightly the longer. Mouth oblique, its cleft

commencing opposite the lower edge of the eye, the maxilla extends to below the anterior third of the orbit.

No tentacles or barbels on the scaleless head. Teeth—in several vilUform bands with an outer enlarged row : a

recurved canine at either extremity of the enlarged row in the lower jaw. Fins—dorsal spines flexible, the

second or longest equals the length of the postorbital portion of the head. Caudal wedge-shaped. Pectoral as

long as the head without the snout. Ventral extends half way to anus : caudal rounded. Scales— ctenoid,

increasing in size posteriorly : a few rows on the head in old specimens, none in small ones : about

25 rows before base of dorsal fins : 13 rows between the second dorsal and anal fins. Colours— olivaceous, with a

blotched irregular band running from the mouth to the centre of the base of the caudal fin : a narrow brown
band from the eye to above the opercle, terminating above the axilla in a large light blue ocellus. Two small

bluish spots on the opercle at its upper margin, another at the upper edge of the base of the caudal. Dorsal

tins with a violet coloured basal half. Anal white, having a violet band along its centre, lightish blue

superiorly and white externally. Caudal with blackish margins.

Habitat.—Kurrachee, where the specimen figured (life-size) was obtained, to Chma.

4. Gobius griseus, Plate LXIII, fig. 3.

B. V, D. G
I tV. P- 17, V. 1/5, A. 10, C. 14, L. 1. 42, L. tr. 14.

Length of head 4|, of caudal 5^, height of body 4J in the total length. Eijes—upper margin near the

dorsal profile : diameter 4^ in length of head, 1 diameter from end of snout, and 1/4 of a diameter apart.

Head as wide as high or as its length without the snout. Lower jaw the longer, cleft of mouth rather oblique,

the maxilla reaches to below the first-third of the eye. Numerous rows of warts on the cheeks and opercles,

which are but little apparent in the young. No barbels. Teeth—in several very fine villiform rows in both

jaws, the outer row in the premaxillaries much enlarged, especially near the symphysis : the outer eight or ten

in the front of the lower jaw are still larger, and the external on either side is a large recurved canine. Fins-^—
spines of first dorsal ending in filamentous prolongations, and being rather higher than the body, its

base ends close to the commencement of the second dorsal, the last ray of which reaches the base of the caudal.

Pectoral as long as the head : ventral reaches half way to the anal. Caudal wedge-shaped, the central rays

bemg the longest. Scales—ctenoid and angular, largest in the posterior portion of the body, very'

small (20 or 30 rows) anterior to the dorsal fin, they extend as far as to the eyes : 14 rows between the bases of

the second dorsal and anal fins. A few very fine ones on the upper part of the opercles : the scales do not show
the sudden increase in size from under the commencement of the second dorsal fin as seen in G. brevirostris.

Colours—olivaceous, with bands and many well marked deep brown or black spots. Pectoral fin and

contiguous portions of the body finely dotted with small chestnut spots. Base of first dorsal yellowish with

three or four horizontal brown bands and usually a dark mark near its posterior extremity : second dorsal

yellowish with a dark outer edge. Ventral, anal, and caudal with dark outer edges.
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Due to an error, one of tlie smaller specimens was given to tlie artist to figure, it does not show the
dorsal spines so elongate, whilst the scales extend forward anteriorly to only midway between the base of the
dorsal and posterior edge of the eye, and a series of specimens conclusively shows that the scaled space
increases anteriorlj' with age.

Habitat.—Madi-as, in the backwaters, up to 3i inches in length. It dies when placed in fresh water.

5. Gobius polynema, Plate LXI, fig. 8.

Chceturichthys polynema, Bleeker, Japan, p. 44, f. 4.

Gohius 23ohjnema, Giinther, Catal. iii, p. 4(5.

ParaclmturieMliys pohjn&na, Bleeker, Gobioides, 1874, p. 37.

B. V, D. C
I

11, P. 21, V. 1/5, A. 10, C. 13, L. 1. 28-30, L. tr. 8.

Length of head 1/.5, of caudal 1/4, height of body 1/C to 1/8 of the total length. Eyes—diameter 4 to 4s
in the length of head, about 1 diameter from end of snout, and 2/3 of a diameter apart. Head rather flat

superiorly, as broad as high and equalling its length excluding the snout. Snout moderately rounded, cleft of
mouth obUque, commencing opposite the lower edge of the eye, jaws of equal length anteriorly : the maxilla
reaches to below the first third of the orbit. Barbels—several small ones below the lower jaw, and nearer its

posterior than its anterior extremity. Teetli—villiform, the outer row the largest, a small recurved canine tooth
on each side of the enlarged row in the lower jaw. Fins—the first dorsal about half as high as the body below
it, lower than the second which equals the height of the body : pectoral as long as the head : ventrals reach
two-thirds of the distance to the base of the anal : caudal pointed. Scales—ctenoid, they extend forwards to the
snout and on to the sides of the head: about 19 rows before dorsal fin, eight rows between the bases of the
second dorsal and anal fins. Colours—purplish-black, fins blackish : a black ocellus edged with white or yellow
on the upper portion of the base of the caudal fin.

Habitat.—Seas of India to China and Japan : the specimen figured (life-size) is from Madras.

6. Gobius macrostoma.

Gohiopsis macrostomus, Steind. Sitz. Wien, Acad. 1860, xlii, p. 201, t. i, f. 6.

Gobius macrostoma, Giinther, Catal. Lii, p. 548.

B. V, D. 6/11, A. 10, L. 1. 33.

Length of head from 31 to 3f, height of body 7| in the total length. Eyes—diameter 6i in
length of head, 1 to 1^ diameters apart. Head depressed, broader than liigh. Cleft of mouth extending to
behind the posterior margin of the orbit. Teeth—an outer enlarged row : canines present. Scales—cycloid
anteriorly, ctenoid posteriorly. Fins—spines of first dorsal flexible with filamentous terminations, but not so
high as the body, soft dorsal higher than the spinous, or than the body, the two dorsal fins at a short distance
apart. Pectorals 5| in the total length. Caudal rounded. Colours—vertical fins with dark streaks.

Habitat.—Bombay.

7. Gobius viridipunctatus, Plate LXI, fig. 4, LXIII, fig. 4 (abnormal), and LIX, fig. 5 (male.)

Gobius nuna mottah, Russell, Fish. Vizag. i, p. 41, pi. 52.
GoUus viridipunctatus, Cuv. and Val. xii, p. 62; Jerdon, M. J. L. and Sc. 1851, p. 143; Gunther,

Catal. iii, p. 24 ; Day, Fish. Malabar, p. 110.
Gobius venenatus, Cuv. and Val. xii, p. 85 ; Gunther, Catal. iii, p. 38.
Bichu gende, Tam. " Scorjiion goby."

B. v, D. 6
I ^, P. 20, V. 1/5, A. i C. 15, L. i: 34-38, L. tr. 9.

Length of head 4J to 4i, of caudal 5^, height of body 4| to 5^ in the total length, i'j/es—diameter 1/4
of length of head, rather alwve 1 diameter from end of snout, and 1/3 of a diameter apart. Head as broad as
high, and equalling the length of the head behind the middle of the eyes. Cheeks swollen, having many rows
of warts, and also pitted in large specimens : a large open pore in interorbital space. Lower jaw the longer,
cleft of mouth oblique, commencing anteriorly opposite the lower edge of the eye : the maxilla reaching to below
middle of orbit. Teeth—in both jaws villiform, with an external enlarged row in the premaxillaries, and two or
four canines; in the lower jaw there are from 12 to IG enlarged teeth, the outer of which is a recurved canine,
likewise there are from two to four canine-like teeth in the internal row above the symphysis, and some of the
internal row laterally are conical, i^wts—dorsal spines moderately flexible and with short filamentous endings,
its height 2/3 that of the body : the second dorsal and anal vary considerably, as seen in plates 61, fig. 4, and
59, f. 5, which sliow the two extremes, the last ray may reach only 2/3 of the way to the caudal, or even be
lengthened to beyond the commencement of that fin. Pectoral as long as the head without the snout. Caudal
rounded. Scales—cienoiA., smallest anteriorly, about 32 rows existing between the dorsal fin and hind edge of
the orbit, a few on the upper portion of the opercle. Colours—olive, with a series of four or five large badly
defined blotches along the sides : many scales with a light centre, which in life is of an emerald green colour

;

doraals dark at their bases, usually having light edges with a dark basal band. Ventral, anal, and caudal gray,
the last with a light upper edge.
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Plate Gl, fig. 4 (life-size from Bombay) is 0. v&nenatus, Cuv. and Val. : plate 59, f. 5, is G. viridi-

punctahis, C. "V. from Madras : plate 63, fig. 4, is a cui-ious abnormal fonn showing a deficiency of

two anal rays.

Habitat.—Sind, ttrougli tlie seas of India, it is most common at Bombay and Madras, up to at least

5 inches in length.

8. Gobius ocellatus, Plate LXI, fig. 7.

Day, Proc. Zool. Soc. 1873, p. 107.

B. V, D. 6
I

yL, P. 20, V. 1/5, A. ^, C. 12, L. 1. 33, L. tr. 8.

Length of head 4i to 4J, of caudal 5 to 6, height of body 6 to 7 in the total length. Ei/es—somewhat

superior, diameter 5 to 6 in the length of head, 1^ diameters from end of snout, and 1 apart. Head slightly

broader than high, its greatest wdth being equal to the length of its postorbital portion, the summit

of which is somewhat flat and snake-shaped. No occipital crest, nor warts on the head : a pair of short barbels

mider the symphysis of the lower jaw. Cleft of mouth somewhat oblique, commencing opposite the middle of the

eye : the lower jaw a little the longer : the posterior extremity of the maxilla extends to beneath the anterior

margin of the orbit. Teeth—several rows in both jaws, an enlarged outer one in the mandibles, the external of

which on either side is a moderately or small recurved canine : outer row in premaxUlaries likewise enlarged, and

a lateral canine in large specimens. Fins—the two dorsals not widely separated, the distance of the first dorsal

from the orbit equals the distance from the snout to the base of the pectoral fin, its second spine is elongated in

some specimens, being nearly as long as the head, last dorsal ray divided to its base. Pectoral rays silk-like, second

dorsal and anal of about equal development and highest posteriorly : caudal wedge-shaped : ventral reaches half

way to the vent. Scales— ctenoid on the body, cycloid on the head, they are much smaller anterior to the dorsal

fin than posterior to it : they cover the cheeks and opercles, and on the top of the head as far as the snout : are

in rather irregular rows, eight being between the origin of the second dorsal and anal fins, where they are

angular : about 28 rows before the dorsal fin. Colours—olive, a dark green spot above the upper margin of the

opercle, about six indistinct blotches along the sides : dorsal and caudal fins stained with dark, and having some

indistinct spots or bars :* a yellow ocellus, with a black centre, at the top of the caudal fin in its last half : anal

whitish, basal half covered with fine black dots : ventrals yellow.

Habitat.—Bombay and Sind, to 6 inches in length. The specimen figured (life-size) is from Bombay.

9. Gobius Masoni, Plate LXI, fig. 6.

Day, Proc. Zool. Soc. 1873, p. 107.

B. vii, D. 6
I
Toiyr, ?• 19. V. 1/5, A. i, C. 12, L. 1. 28, L. tr. 10.

Length of head 4^, of caudal 5 to h\, height of body 5 in the total length. iJi/e.?—somewhat superior,

diameter 5i to 6 in the length of head, 1^ diameters from end of snout, and 1 to 1:^ apart. Profile of head bluntly

rounded, its greatest width equalling its length excluding the snout, its height a little more : cleft of mouth
oljlique, commencing opposite lower edge of eye : lower jaw anterior, the posterior extremity of the maxilla

extends to below the middle of the orbit. Numerous rows of fine wart-Hke glands along the opercles, nape, and

mandibles. Teeth—in viliiform rows in both jaws, there is an external enlarged row in the upper jaw, with two

large canines : from 12 to 15 also enlarged in front of the lower jaw, on either side of the outer row is a very

large recurved canine. Fins—first dorsal low, its spines filiform, and the longest about half the height of the

body below it : the second dorsal rays increase in length posteriorly : pectoral destitute of silk-like rays : caudal

wedge-shaped. S^caZes—ctenoid, before the first dorsal fin there are 25 rows, anterior to which they are rounded

and smaller than those in the remainder of the body, where they are angular : none on the cheeks, a few along

the upper margin of the opercles, superiorly they do not extend so far forwards as to above the posterior margin

of the orbit : 10 rows between the origin of the second dorsal and anal fins. Air-vessel—large. Colours—olive,

with numerous brilliant blue spots on the nape and behind the pectoral fin : some blackish ones along the sides.

Dorsal, anal, ventral, and caudal black : pectoral yellow, margined with black.

Habitat.—Bombay, to 4 inches in length.

10. Gobius cyanosmos, Plate LXI, fig. 5.

Bleeker, Blen. en Gob. p. 25 ; GUnther, Catal. iii, p. 39.

Gobius setosus, Jerdon, M. J. L. and Sc. 1851, p. 143 (not Cuv. and Val.). ^

Acentroyobius cyanosmos, Bleeker, MSB.
B. V, D. 6

I
-^, P. 18, V. 1/5, A. 10, C. 11, L. 1. 28-30, L. tr. 8.

Length of head 4i, of caudal 5|, height of body 6|- in the total length. Eyes—somewhat superior,

diameter 1/5 to 1/6 of length of head, IJ diameters from end of snout, and 1/2 a diameter apart. Greatest

width of head 2/3 of length, height equals its length without the snout. Cheeks swollen. No warts on cheeks,

no crest on nape, nor tentacles above the orbit. The orifice of a canal behind posterior-inferior angle of eye.

Mouth anterior, oblique, commencing opposite the lower edge of the eye, jaws of equal length, the maxilla

• Specimens from Sind are more ban-eel than are those from Bombay.
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extends posteriorly to below the anterior third of the orbit. Larhels—below the symphysis of the mandible
are a short pair. TcM—in villiform rows in both jaws, with an outer enlarged one 'in both, the anterior 10 in
the prcmaxillarics being large and canine-like, the outer 10 or 12 in the lower jaw are also enlarged, but not to
the same size as in the upper jaw, the external one on either side is a recurved canine. Fins—dorsal spines,
especially the second and third, filiform and prolonged far beyond the membrane : rays increase in length to the
last which reaches to the base of the caudal tin, and is as high as the body, it is divided to its base. Pectoral as
long as the head excluding the snout. Anal similar to soft dorsal. Caudal wedge-shaped or rather rounded.
Scales—small, rounded, and cycloid anteriorly : alx)ut 20 rows existing anterior to the dorsal fin, none on the
head ; those on the remainder of the body are angular and feebly ctenoid, eight rows between the second dorsal
and anal fins. Colours—olive, many of the scales with light bluish spots, a deep blue spot on the shoulder,
second dorsal and anal dark, each with a reddish outer edge : ventral and last two-thirds of caudal gray.

A beautil'ully finished coloured di-awing of this species* exists amongst Sir W. Elliot's collection, and
was named by Jerdon as above.

Habitat.—Seas of India to the Malay Archipelago, the specimen figured (life-size) is from Madras.

11. Gobius criniger, Plate LXII, fig. 2.

.*" Golius nehilosns, Forsk. p. 24 ; Bl. Schn. p. 72 ; Cuv. and Val. xii, p. 84.

Gohius criniger, Cuv. and Val. xii, p. 82 ; Cantor, Catal. p. 184 ; Bleeker, Banka, p. 453 ; Richards. Erebus
and Terror, p. ii, pi. i, figs. 3 and 4 ; Giinther, Catal. iii, p. 29 ; Day, Fish. Malabar, p. 111.

Gohius hreviJiUs,f Cuv. and Val. xii, p. 90; Day, Proc. Zool. Soc. 1867, p. 940.
Gohius KrefftU, Steind. Verb. z. b. Ges. Wien, 1867, p. 326.
Golius caninus, Giinth. and Playfair, Fish. Zanz. p. 71, pi. ix, f. 1 (not Cuv. and Val.).

B. V, D. 6
I
10, P. 19, V. 1/5, A. 10, C. 13, L. 1. 26-32, L. tr. 12-13.

Length of head 4, of caudal 5|, height of body 4J in the total length, i'yes—diameter 3| to 4 in the
length of head, 1 diameter from end of snout, and 1/2 a diameter apart. Snout obtuse : jaws of about the same
length anteriorly. Cleft of mouth oblique, commencing anteriorly opposite the middle of the eyes, the depth of
its cleft equalling the width of its gape : the maxilla reaches to below front edge or first third of the eye.

Greatest width of head equals its height, or its length excluding the snout. Several rows of fine warts across
the cheeks, opercles, upper surface of head, and nape of neck: an open pore between the eyes. Teeth—in
several viUiform rows in both jaws, an outer enlarged row in anterior portion of the lower jaw, the outer of
which is a small recurved canine : an anterior enlarged row in premaxillaries. Fins— the two dorsals with a
naiTow interspace between their bases, and of about the same height or 1/6 of the total length, the second and
third spines often with filamentous terminations : last dorsal ray divided to its base. Pectoral as long as the
head excluding the snout, and of similar length to the ventral. Caudal rounded. Scales—ctenoid, none on the
head nor in front of base of first dorsal fin. Colours—pale ochreous : head, body, dorsal, and caudal fins

irregularly spotted and blotched with black : caudal and anal with dark edges.
This is " Gohius ," Jerdon, M. J. L. and Sc. 1851, p. 143.
Habitat.—East coast of Africa, seas of India to the Malay Archipelago and beyond. The specimen

figured (life-size) is from Madras, where it is common all the year round in the sea and backwaters.

12. Gobius puntang, Plate LXII, fig. 1.

Bleeker, Nat. Tyds. Xed. Ind. iii, p. 692 (? ii, p. 486) : Giinther, Catal. iii, p. 19.

Gohius pufitanr/oides, Bleeker, Ceram, iii, p. 242.
Gohius Ajidamanensis, Day, Proc. Zool. Soc. 1870, p. 691.

B. v, D. 6
I iV, P. 17, V. 1/5, A. 10, C. 11, L. 1. 28-29, L. tr. 8-9.

Length of head 4i to 5i, of caudal 3^, height of body 4| to 5f in the total length. Eyes—diameter 1/4
of length of head, Ii diameters from end of snout, and 1/2 a diameter apart. Jaws of the same length
anteriorly. Upper profile of head rounded, a considerable rise from the snout to the forehead. Greatest width
of head two-thirds and its height three-fourths of its length. Cleft of mouth very slightly oblique, the maxilla

reaches to below the middle of the orbit : two open pores between the orbits. Teeth—in several villiform rows,

the outer row in the premaxillaries rather enlarged, as is also the external row in the lower jaw which ends
laterally in a small canine. Fins—dorsal spines flexible, with filamentous terminations, the fii-st three

* I am nnsible to find any record th.nt Gohius canimis, C.V. has been taken in India nnless it is this species. The
type has L. 1. 3:i, L. tr. 8, and 18 rows of scales anterior to the dorsal fin, which are not much smaller than those on the body.

Width of head 3/4 its height. Glands on head, but no scales. It appears to have been found in the Malay Archipelago and beyond, but

it is by no means improbable that it frequents the seas of India.
G. grandinosus, Val. Voy. Bonito, Poi^s. p. 177, pi. 5, f. 4, is very similar, it has D. 6 |

11, A. 10, L. 1. 30, L. tr. 9. Head 43,

caudal and body each 5J in the total length. Et/es—diameter 1/4 of heiid, 1^ diameters from end of snout, and 1/4 apart. Width of

head equals its height. Lines of warts on scaleless cheeks. Teeth—one or two recurved but not very large canines on either side of

lower jaw. Scales—25 rows of small ones between dorsal and occiput, a few on upper edge of opercle.

t Bleeker, 'Tishes of Madagascar," p. 77, observes " Gobius auchenotamia, Bleeker=Gobius brevifiUs, C.V. ?"
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tlie longest and much more than the second, the hind rays of which equal the height of the body and reach the

base of the caudal : anal similar to second dorsal. Pectoral as long as the head and half longer than

the ventral. Caudal pointed, its central rays being the longest. Scales—ctenoid, extending as far forwards as

the orbits, also on the cheeks and opercles. Eleven rows anterior to the dorsal Hn : nine between the origins of

the second dorsal and anal fins. Colours—olive, spotted all over with rusty, fin-rays yellow, barred and dotted

with purplish red. Anal with a yellow margin and sometimes with transverse purplish-red streaks.

Habitat.—Andamans to the Malay Ai'chipelago : it appears to prefer brackish water. The specimen

ficrured (life-size) is from the Andamans. Genus Aaentrorjohius, Bleeker, MSS.

13. Gobius Bleekeri, Plate LXII, fig. 5.

Day, Proc. Zool. Soc. 1868, p. 195.

B. V, D.
I

i P. 16, V. 1/.5, A. 1/8, C. 13, L. 1. 32, L. tr. 11.

Length of head 1/5, of caudal 1/6, height of body 1/5 of the total length. Eijes —directed upwards and

slightly outwards, closely appi-osimating superiorly, diameter 3| in length of head, 3/4 of a diameter

from end of snout. Height of head equal to its length excluding the snout. Lower jaw the longer, cleft of

mouth oblique, commencing opposite the middle of the eyes, the maxilla reaches to beneath the anterior half

of the orbit. Tucth—in villiform rows having an external enlarged row in either jaw, with the outer on

either side in the mandibles being a recurved conical canine. Fins—dorsal spines slender, with filamentous

prolongations, and higher than the second dorsal. Pectoral 1/4 longer than the head, the ventral does not reach

the origin of the anal : anal and second dorsal similar : caudal wedge-shaped. Scales—ctenoid, extending as

far forwards as the posterior margin of the orbit, none on the cheeks or base of pectoral, sixteen rows anterior

to the dorsal fin wliich are rather smaller than those on the remainder of the body. Eleven rows

between the bases of the second dorsal and anal. Colours—olivaceous, clouded with darker blotches and

irregular spots, very fine black spots on the scales : first dorsal dusky iu its upper half, with a large bluish spot

extending from the first to the foiu'th spine, and a light mark along its base from thence to the end of the fin,

the spines orange: second dorsal studded with black points most numerous towards its base, its first

half minutely edged with white, and some blue spots on its posterior half : anal covered with minute black

points : pectoral orange, with a blue ocellus on the upper half of its base, its lowest ray deep blue : ventral

blackish. Caudal nearly black, having from three to four rows of bluish-white spots between each ray.

Habitat.—Madras, to 2i inches long. Genus Acentrogohius, Bleeker, MSS.

14. Gobius zonalternans.

B. V, D. 6
] i, P. 17, V. 1/5, A. i C. 1.3, L. 1. 27, L. tr. 6.

Length of head 4i, of caudal 4^, height of body 6^ in the total length. Eyes—diameter 3j in length of

head, 1/2 a diameter from end of snout, and 1/6 of a diameter apart. Greatest width of head equals half its

length, and its height equals its length excluding the snout. Lower jaw slightly the longer, the maxilla reaches

to below the first third of the eye. No warts or barbels on the head. Teeth—in several cardiform rows,

directed rather inwards, and having an external enlarged row, the outer of which in the lower jaw Ls a kirge

recurved canine. JFfjts— spines of first dorsal very thin having filamentous terminations, and much higher than

the body : last dorsal and anal rays long and reach the caudal fin. Pectoral and ventral reach the anal.

Caudal pointed. Scales—cycloid, very small ones before the first dorsal fin, and not extending to so far as the

hind edge of the eyes. Colours— a. large blue spot surrounded with black on the opercle : body with

l)rown bands going from the dorsal to the abdominal sm-face, they are of an angular form, the angle directed

backwards : a dark band over the free portion of the tail just before the base of the caudal fin, which has a

black basal band, whilst its outer half is gray. First dorsal with a white band along its base, and a dark

blotch between tlie last dorsal spines. Other fins dark gray.

Habitat.—Madras : two specimens up to If inches, from brackish water (Adyair river).

15. Gobius biocellatus, Plate LXIII, fig. 8.

Cuv. and Val. xii, p. 73 ; Giinther, Catal. iii, p. 20 ; Day, Proc. Zool. Soc. 1868, p. 154.
.

Gobius Celebicus, Cuv. and Val. xii, p. 74; Bleeker, Bant. j). 318.

Gobius siiblitus, Cantor, Catal. p. 181 ; Gunther, Catal. iii, p. 24.

Cephaloyobius sublitiis, Bleeker, Gobioides, p. '62^Glossogobius sublitus, Bleeker MSS.

B. V, D. 6
1 i, P. 19, V. 1/5, A. i C. 15, L. 1. 28-30, L. tr. 7-8.

Length of head 4 to 4^, of caudal 6, height of body 6 in the total length. Hi/es—high up, diameter 1/4

to 1/5 of length of head, 1 to 1^ diameters from end of snout, 1/4 of a diameter apart. Height and breadth of

head equal, and as long as the head behind the middle of the eyes. Cleft of mouth rather oblique, lower

jaw the longer : the maxilla reaches to below the middle of the orbit, nearest point from eye_ to angle

of preopercle 1/2 longer than the snout. A large open pore in the posterior third of the interorbital space.

Several rows of fine warts on the cheeks. Teeth—several cardiform rows in the centre of the upper jaw directed

inwards, becoming two laterally, the outer one enlarged: a narrow cardiform band in the lower jaw,

also directed inwards and becoming two rows laterally, iri-espective of these is an outer enlarged row and about

ten enlarged teeth in front of the lower jaw, the external of which is slightly recurved and canine-like in large

2 P
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specimens. Fins—first dorsal spines weak, the fiftli slightly the longest, the first as high as the second
dorsal, the last ray of which is as long as the head. Pectoral as long as the head excluding the snout : ventral
extends beyond the vent. Scales—ctenoid, 18 to 20 rows between orbit and base of dorsal fin : none on cheeks :

some on opercle, much smaller than those on the rest of the body, where they are angular. Colours— these
vary, generally grayish-brown, with some large irregular blotches along the sides, and a slight brownish line

along the centre of each row of scales : under surface of cheeks and jaws lineated with circuitous
brownish lines. Dorsal fin generally yellowsh, with a grayish tinge, and having several iri'egular whitish lines

along its lower half, and usually also a black blotch with a white edge between its fifth and sisth spines :

second dorsal with several rows of irregular white spots : pectoral, ventral, and anal grayish, the last with some
white dots : caudal dark gray, with some lines of dark spots.

Habitat.— Coasts of India as high as Sind, and to the ilalay Archipelago. Genus Glossogobius, Bleeker
:\iss.

16. Gobius Madraspatensis, Plate LXII, fig. 3.

Day, Proc. Zool. Soc. 18C8, p. 1-52.

B. V, D. G
I

1, P. 17, V. 1/4, A. i C. 13, L. 1. 28-29, L. tr. 7.

Length of head 5 to 5j, caudal 5j to 6, height of body 4 to 4^ in the total length. Eyes—theiT upper
margin near the profile, diameter 1/4 of length of head, 2/3 of a diameter from end of snout, 1/4 of a diameter
apart. Width of head equals its postorbital length : height of head equals its length without the snout. Some
rows of warts across the cheeks : two open glands in the interorbital space. Cleft of mouth oblique, commencing
opposite the upper third of the eye, the lower jaw the longer, the maxilla extending to beneath the anterior

margin of the orbit. Teeth—villiform in both jaws, with an outer enlarged row in the upper, and alx)ut

14 enlarged ones anteriorly in the lower jaw, ending in a large external recurved canine. i^rHS—dorsal spines
flexiljle, the first with a filamentous termination, the fin ending near the commencement of the second dorsal which
is rather the hig-hest. Pectoral as long as the head, and of equal length to the ventrals. Anal commences below
second or third dorsal ray. Caudal rounded. Scales—ctenoid, they extend forwards to nearly as far as the
posterior margin of tlie orbit, and are smaller on the nape than on the remainder of the body : none on the
head, about 12 rows anterior to the base of the dorsal fin : seven rows between the origin of the second dorsal

and anal. Colours—olivaceous, with irregular, ill defined brownish blotches and dots. Prom five to eight very
narrow vertical black lines pass from the back to the abdomen, commencing opposite the base of the ventrals
and terminating about the middle of the anal. Fins gTayish, first dorsal with two rows of black blotches, and
sometimes a black blotch covering one-third of the membrane between the fifth and sixth spines, which may
be continued to the end of the fin : second dorsal irregularly blotched and dotted. Pectoral and anal unspotted.
Ventrals tipped with black. Caudal minutely dotted in rows.

Habitat.—Madras backwaters, up to about 3 inches in length. Genus Acentrogobins, Bleeker MSS.

17. Gobius Neilli, Plate LXII, fig. 4.

Day, Proc. Zool. Soc. 18G8, p. 152.

B. V, D. 6
I I, P. 17, V. 1/5, A. 9, C. 13, L. 1. 28, L. tr. 7.

Length of head 2/7, of caudal 1/5, height of body 1/4 of the total length. Eyes—directed upwards and
slightly outwards, diameter 2/7 of length of head, 1 diameter from end of snout, and less than 1/6 of a diameter
apart. Head as broad as high, equalling its length behind the middle of the eye. Cheeks swollen. No warts
or barbels but an open pore in front of the interorbital space and another at the posterior inferior angle of the
eye : cleft of mouth very oblique, commencing opposite the upper third of the eye : the posterior extremity of the
maxilla extends to beneath the anterior third of the orbit. Teeth—in two or three rows in either jaw, an outer
row of enlarged ones anteriorly in the upper, and a much larger outer series of twelve or fourteen in the lower
jaw, the external of which on either side is a large recurved canine. Fins—first dorsal spines flexible and
prolonged, the termination of the second in the adult being filamentous. Pectoral as long as the head : ventrals

reach the anal : caudal somewhat pointed. Scales—in regular rows, ctenoid, anteriorly they extend (in about
12 rows, the first eight of which are small), three-fourths of the distance from the first dorsal to the orbits : seven
rows between the bases of the second dorsal and anal : none on the head, gill-opening extending iuferiorly to

rather below the base of tlie pectoral fin. Colours—superiorly ochreous, becoming dirty white on the abdomen,
cheeks, head, and upper two-thirds of the body being blotched over with various sized rusty brown dots of

irregular shape, forming oblique bands on the head. Pectoral and ventrals unspotted. First dorsal with a
black mark between its first and fifth spine to about half the height of the fin, above this it is yellow, the ends
of the spine black, last two spines brown spotted. Second dorsal brown externally, with a longitudinal yellow

and black band di^-iding it from the lower three-fourths of the fin which is spotted with light brown : caudal
barred -with eight or nine chestnut spots.

Habitat.—Madras, up to 3j inches in length. Genus Aeentrogobiii,s, Bleeker MSS.

18. Gobius melanosticta, Plate LXIII, fig. 2.

B. V, D. 6
I
^>^, P. 17, V. 1/5, A. 9, C. 13, L. 1. 24, L. tr. 7.

Length of head 5 to 5^, of caudal 4|, height of body 4^ in the total length. Eyes—diameter 1/3 of

length of head, 1/2 diameter from end of snout, and 1/3 apart. Greatest width of head equals its height, or its
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length excluding the snout. Upper jaw slightly the longer : cleft of month oblique, commencing opposite the

lower edge of the eye : the maxilla reaches to below the last tliird or middle of the eye. No barbels. Scales

cover opercles. Teeth—in villifomi rows with an outer enlarged series, the outer tooth of the enlarged row in

the lower jaw a small recurved canine. Fins—first dorsal spines with filamentous terminations, the fin rather

higher than the second, the last rays of which latter equals the height of the body. Pectoral as long as the

head : ventral reaches half way to the vent. Caudal rounded. Scales—scarcely ctenoid, about 9 rows between

the dorsal fin and the hind edge of the eyes. Coloms—light brown, most of the scales on the body with a dark

spot or vertical mark ; a dark blotch on the opercles, and another below the eye. Dorsal and caudal fins with

numerous dark spots forming bars. Pectoral wdth a dark mark at its base.

Habitat.—Backwaters of Madras, up to 2 inches in length.

B. No lateral recurved canine in the lower jaw : dorsal spines flexible.

19. Gobius cristatus, Plate LXII, fig. 8.

Biictenogohius cristatus, Day, Proc. Zool. Soc. 1873, p. 109.

B. V, D. 6/14, P. 21, V. 1/5, A. 14, C. 13, L. 1. 50-60, L. tr. 11-12.

Length of head 5J, of caudal 3 to 4, height of body 6 in the total length. Eyes —rather superior, with
a very narrow and concave interorbital space, diameter 1/4 of length of head, 1 diameter from end of snout.
Greatest -svidth of head equals its length behind the middle of the eyes, whilst its height is a little more. Cleft

of mouth oblique, lower jaw the longer, the maxilla reaches to below the middle of the orbit, the width of the
gape of the mouth is 1/4 less than the length of its cleft. Several rows of fine warts across the cheeks. Barbels
absent, no tentacle at the orbit. A low black-stained crest extends from the nape to the base of the first dorsal
fin. Teeth—in a single row in the upper jaw, in above two in the lower, the outer of which is directed somewhat
outwards. No canines. Inferior pharyngeal bones in close juxtaposition along the median line, the two have
a T-shape, and a single row of teeth. Fins—all the spines in the first dorsal flexible and elongated beyond the
membrane : last rays of second dorsal the longest in the fin, the two fins are close together at their bases. Anal
similar to second dorsal : caudal pointed and elongated. Ventral reaches the vent. Scales—cycloid, in
irregular rows and very small anterior to the second dorsal fin : about 18 rows anterior to the dorsal fin.

Colours—olivaceous : one or two black spots on the posterior-superior angle of the eye : a light ocellus having
a brown edge at the base of the pectoral fin : body blotched and spotted : spme black bars on upper half of
dorsal, and a badly defined violet ocellus edged with yellow on its last ray : caudal spotted in its upper half.

The Madras specimens difier somewhat in having a light edge to the anal fin, ventral dark gray, and no
ocellus on the dorsal, whilst the caudal fin is longer : it has a dark spot under the eye. Doubtless this species
is very similar to G. tentactdaris, and although it wants the tentacle on the eye, it has a black spot at the same
place. Genus Oxijurichthys, Bleeker MSS.

Habitat.—Madras and Bombay, where in the month of March they were breeding.

20. Gobius tentacularis, Plate LXIV, fig. 4.

Cuv. and Val. xii, p. 128 ; Bleeker, Java, ii, p. 434 ; Giinther, Catal. iii, p. 48.
Gobius macrurus, Bleeker, Blenn. en Gob. p. 35.

Oxyurichthys tentacularis, Bleeker, En. Sisec. p. 120.

B. V, D. 6
I -rV. P- 20, V. 1/5, A. ^, C. 15, L. 1. 60, L. tr. 10.

Length of head 5^ to 6^, of caudal 3}, height of body 7 to 8 (Oh) in the total length. Eyes—high up and
close together, diameter 3| in length of head, 1 diameter from end of snout. Width of head equals Its length
behind the middle of the eye : its height equals its length excluding the snout. Snout somewhat obtuse and
rounded, cleft of mouth oblique, commencmg opposite the lower edge of the orlut, lower jaw the longer, the
maxilla reaches to below last third of eye. A simple tentacle above the posterior third of the eye, and about 2/3
of the length of the orbit. Teeth—in a single row of rather pointed ones in the premaxillaries : in two or three
rows in the lower jaw without any canines. Fins—dorsal spines flexible, extending far beyond the membrane
and equal to the height of the body, second dorsal about equally high, the distance between the bases of the two
fins is not so much as one diameter of the eye. Pectoral as long as the head, and 1/4 longer than the ventral.
Anal commences below origin of second dorsal : caudal acutely pointed. Scales—ctenoid in the posterior part
of the body, they extend forward nearly to the eyes, none on the crest going from the base of the first dorsal
fin or on the head, there are about 20 rows anterior to the dorsal fin. They are very much smaller anterior to
the second dorsal fin, and on the breast and chest before the anal fin. An anal papilla. Colours—dull green,
with some reddish spots. First dorsal with four to six narrow bands of horizontal spots, and six or eight along
the second dorsal. Caudal gray, with some spots on its upper half. Anal gray, with a narrow white band at
its base.

Habitat.—Seas of India to the Malay Archipelago. The specimen figured (life-size) is from the
Andamans.

21. Gobius acutipinnis, Plate LXI, fig. 2.

Cuv. and Val. xii, p. 80 ; Giinther, Catal. iii, p. 44; Day, Fish. Malabai-, p. 112.

Gobius setosus, Cuv. and Val. xii, p. 81.

2 p 2
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Mang-moo-fjoo-da-lalt-dali, Andam.

B. V, D. 6
I
T^^xT, P- ly. V. 1/5, A. ^, C. 19, L. 1. 25-28, L. tr. 6-7.

Lengtli of bead from 5 to 6, of peotoral 4| to 5, of caudal 3 to 3§, height of body 5 to G, of firet dorsal

3 to 4, of second dorsal 5 to 5^ in the total length. Eijes—diameter 3j to '6\ in length of head, 1 diameter from

end of snout, and l/(j of a diameter apart. Snout obtuse and rounded: cleft of mouth oblique, its anterior

extremity commencing opposite the lower edge of the eye, the width of gape equalling length of cleft. The

maxilla reaches to beneath the anterior edge of the eye. Greatest width of head equals its length behind the

middle of the eye, whilst its height equals its length excluding the snout. A narrow row of warts across the

cheeks, a large opening of mucous canals opposite the posterior inferior angle of the orbit. Teeth—villiform in

two or three rows in the upper and several in the lower jaw, the outer of which is very slightly enlarged :

no canines.* Fins—spines of first dorsal weak, with filamentous terminations : last dorsal ray divided

at its base. Caudal lanceolate. Scales—angular, ctenoid, none on the head or in front of the base of the

first dorsal fin. C'o?om)-5—grayish-brown superiorly, becoming dull white beneath : four or five (sometimes

more) dull blotches almost forming bands pass from the back down the sides : a dark mark at the base of the

caudal fin. A brown band goes from the corner of the eye down the cheeks to behind the angle of the mouth.

Four lines of spots or bands along both dorsal fins : some obscure brownish bands sometimes present on the

caudal, especially on its central rays ; the fins generally dark gray with a light outer edge. Pectoral, ventral,

and anal stained of a slate colour.

Habitat.—Seas of India to the Andaman islands, is very common up to 3i inches in length. The

specimen figured (life-size) is from Madras. Genus Acentrogohhts, Bleeker MSS.

22. Gobius striatus, Plate LXII, fig. G.

Euctenogohiiis striatus. Day, Proc. Zool. Soc. 18G8, p. 272 c. fig.

Coondallum, Tarn. : Mahtiiri, Naolli (young) , Ooriah.

B. V, D. 6
I -jV, P- 15, V. 1/5, A. 10, C. 15, L. 1. 56-GO, L. tr. 14, Vert. 11/16.

Length of head 4 to 4^, of caudal 5 to 6|, height of body 5^ to G\ in the total length. Eyes—not

prominent, directed upwards and outwards, diameter 1/(3 to 1/7 of length of head, 2 to 2i diameters from end of

snout, and 1/2 a diameter apart. Body elongated : sides compressed. Snout elongated, cheeks inflated: head

4/7 as broad as long, height equals 1/2 of length : no tentacles. Jaws of equal length, or the lower shghtly the

longer. Cleft of mouth nearly horizontal, the maxilla reaches to nearly below front edge of the eye. Teeth—
in one row in the upper and in two or three rows in the centre of the lower jaw, becomuig one or two laterally, as

a rule no canines, but present in one specimen ; also on the inferior pharyngeal bones which are of an elongated

triano-iilar shape, having a median longitudinal sutui-e. Fins—first dorsal spines weak, not filamentous, and

3/4 the height of the body : second dors'al rays of about equal height : last dorsal ray divided to its root, it only

reaches 1/2 way to the base of the caudal : caudal slightly rounded. Scales—ctenoid, those anterior to the dorsal

fin smaller than the rest on the body : none on the cheeks and head : 30 rows between occiput and dorsal fin :

14 rows between the origin of the second dorsal and anal fins. Colours—generally light fulvous, with a blui-sh

tinge along the sides, becoming dirty-wliite beneath : some irregular bands pass from the back towards the

middle of the body, also some thin black lines proceed upwards on the abdomen opposite to the anal fin :

cheeks glossed with silver : pectoral, ventral and anal whitish-yellow : both dorsals diaphanous,_with five or six

rows of brown dots : caudal with eight or nine vertical rows of spots in its upper half or two-thirds._

Dr. Bleeker, who has been good enough to go thi-ough my plates of Gobies, suggests that this species of

Genus Aivaous, is very closely allied to, if not identical with, Gohias stamineus. Val. Voy. Bonite, Poissons, p. 179,

pi. 5, f. 5, from the Sandwich islands.

A very good coloured figure exists amongst Sir W. Elliot's drawings marked " Kal Oolavoo, Tarn. Fresh

water, Oohius Russellii, Russell, pi. 63."

Habitat.—Fresh and backwaters of Madras and Canara.

23. Gobius personatus, Plate LXIIl, fig. 6.

Gobiii.s melmiocejjhalus, Bleeker, Blen. en Gob. p. 3^3.

Gobius personatus, Bleeker, 1. c. p. 34, and Nat. Tyds. Ned. Ind. 1851, f. 4.

Gobius grammepomus, Bleeker, 1. o. p. 34; Giinther, Catal. iii, pp. 64, 554.

Gobius litturatus, (Heck.) Steind. Sitz. Wien Acad. 18G1, p. 289, f. 4, 5.

Gobius Stolicshe, Day, Proc. Zool. Soc. 1870, p. G92.

B. V, D. 6
I

Jo, P- IG, V. 1/5, A. ^, C. 12, L. 1. 55, L. tr. 14.

Length of head 3f to 4, of caudal 5 to 5|, height of body 5^ to GJ in the total length. Eyes—diameter

1/6 of leng-th of head, 2 diametere from end of snout, and nearly 1 diameter apart. Greatest width of head

equals its length behind tlio middle of the eyes, its height equals half its length. No warts or tentacles on the

head. Cleft of mouth slightly oblique, commencing opposite the lower edge of the eye, upper jaw a little the

lono-er : the maxilla reaches to below the front edge of the eye. Teeth—in several fixed rows in the upper jaw,

* In one specimen there is a small canine internally on either side of tlic svmphysis of the lower jaw.



FAMILY, XXVII—GOBIID^. 293

the outer of which is the longer : in many villiform rows in the lower jaw, the outer of which are fine, rather

elongated and slightly horizontal. Fins—dorsal spines weak, with filamentous terminations as high as the body
and equalling the last rays of the dorsal fin, which are the longest and extend to the base of the caudal fin.

Pectoral 3/4 of length of head, and 1/4 longer than the ventral. Caudal cut nearly square. Scales—ctenoid,

those anterior to the dorsal fin in about 22 rows of rounded ones, which are much smaller than those on the

body, and extend forwards as far as the eye, some exist on the upper portion of the opercles : those on the body
angular. Colours—of a light brown, a little darkest along the back and upper surface of the head, a black spot

at posterior superior angle of opercle, the head and upper two-thirds of the body with numerous vermiculated

black lines and spots, the dorsal fin with three or four rows of spots forming bars, and sometimes a dark mark
in its outer half from the fifth spine to the end of the fin. Anal with a white outer edge. Caudal with five or

sis angular bars or irregularly placed spots.

Habitat.—Seas of India to the Malay Archipelago, apparently preferring brackish waters, as estuaries

and backwaters, due to which cause its colours appear subject to considerable variation. The specimen figured

(life-size) is from the Andamans. Genus Awaous, Bleeker MSS.

24. Gobius Malabaricus.

Day, Proc. Zool. Soc. 18G5, p. 27, and Fishes of Malabar, p. Ill, pi. vii, f. 2.

B. V, D. 6
I tV, p. 13, V. 1/5, A. ^, C. 13, L. 1. 50, L. tr. 9.

Length of head 1/5, of caudal 1/4, height of body 1/5 of the total length. Eyes—diameter 1/6 of length

of head, 1 diameter from end of snout, 1/2 a diameter apart. Height of head 2/3 of its length, snout obtuse

:

cleft of mouth oblique, the lower jaw the longer, the maxilla extends backwards to beneath the anterior third

of the orbit. Teeth—an external enlarged row in either jaw, no canines. Fins—dorsal spines weak,
not fiHform, not quite so long as the second dorsal, the last rays of which reach the base of the caudal, which
last is rounded with the middle rays rather the longest. Scales—ctenoid, angular, nine rows between the
origin of the second dorsal and anal fins, none on the head. Colours—light brown, with irregular dusky bands
on the back and sides, a dark band descends from the eye, and some brown blotches about the head.

A deep black crescentic mark on the first dorsal fin, commencing between the second and third spines and
continued to the last, above this is a white curved band bordered with black. Second dorsal, anal, and caudal
brownish, barred with several rows of darker spots.

Gohins neglectus, Jerdon, M. J. L. and Sc. 1849, p. 148, may be this species, or Golius striatus, p. 292.

Neither Gohius Malabaricus or G. striatus, so far as I have observed, ever attain to nearly eight inches in length
as G. neglectus is said to, irrespective of which Jerdon considered striatus as G. BmseUii, C. V. (See p. 295.)

Ba&tiai.—Backwaters in Madras, also in some of the rivers of Malabar, to about 4 inches in length.

25. Gobius planifrons, Plate LXIII, fig. 9.

Day, Proc. Zool. Soc. 1873, p. 108.

B. V, D. G
I iV- P- 19> V. 1/5, A. 10, C. 13, L. 1. 46, L. tr. 15.

Length of head 4i, of caudal 5|, height of body 51 in the total length. Fijes—very high up, diameter

1/6 of length of head, 1 diameter from end of snout, and 1-|- ajiart. Greatest width of head equals its length
excluding the snout, and its height equals half its length. Upper surface of head flat. Cleft of mouth
horizontal, with the jaws anteiiorly of about the same length ; width of the gape equals about half the length of

the head, the maxilla reaches to two diameters of the orbit behind its posterior edge. Fine tentacles near the
nostrils, and rows of warty glands along the scaleless head. Teeth—in numerous villiform rows, the
outer of which are a little enlarged : no canines. Fins—first dorsal low, about half as high as the body beneath
it : the second higher. Pectoral as long as the head without the snout : ventral reaches half way to the anal

:

caudal rounded. Anal papiUa rather large. Scales—those on the body finely ctenoid, about 18 rows
before the dorsal fin : the rows on the body very ii-regular, anteriorly they reach to half way between the first

dorsal and the hind edge of the eye. Colours—olive, fins very dark gray, second dorsal spotted : a black
blotch at the base of the pectoral.

Habitat.—Bombay, where the specimen figured (life-size) was obtained.

26. Gobius elegans.

(Kuhl and v. Hass.) Cuv. and Val. xii, p. 58 ; Bleeker, Nat. Tyds. Ned. Ind. 1851, i, f. 10 ; Cantor,
Catal. p. 179; Gunther, Catal. iii, p. 18.

B. V, D. 6
I

Jg, P. 18, V. 1/5, A. i C. 18, L. 1. 36, L. tr. 9.

Length of head 1/5, height of body 1/6 of the total length. Snout obtuse. Teeth—small and of equal size.

Fims—first dorsal rather lower than the second, which equals that of the body. Caudal rounded. Colours—
buff, with a tinge of olive, miniitely dotted with brown : the upper half of the sides with three or four
Indistinct lines, each formed by a series of very short brown streaks, beneath which are a series of indistinct brown
spots : a blackish spot at the piosterior mai-gin of the orbit : a second at the upper part of the root of the
pectoral fin, and a third at the lower part of the root, spreading on to the gill-membrane. Near the lower part
of the root of the pectoral is a faint trace of a fourth brown spot. The membranes of the fins are of a very pale
bluish-green, minutely clouded with brown : those of the dorsals, particularly the second, with three
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or four indistinct scries of blackish spots, and a few similar on the caudal membrane. The rays of the anterior

dorsal have two or three series of brown spots. Iris pale gTeenish-silvery, minutely dotted with brown,

(Cantor.)
Halitat.—Bombay to the Malay Ai'chipelago, it appears to be a small marine or estuary species.

27. Gobius ornatus, Plate LXIII, fig. 1.

GoUus ornatus, Riipp. Atl. Fische, p. 135, and N. W. Pische, p. 137 ; Giinther, Catal. iii, p. 21 ; Peters,

Monats. Akad. Berlin, 1808, p. 2G3; Day, Proc. Zool. Soc. 1870, p. G91 ; Kner, Novara Fische, p. 173; Klunz.

Verb. z. b. Ges. Wien, 1871, p. 473.

Gohius ventralis, (Ehrcn.) Cuv. and Val. xii, p. 113.

Gobms interstinctus, Richards. Erebus and Teri-or, p. 3, pi. 5, fig. 3-6 ; Bleaker, Amb. and Ceram. p. 27.5.

Gohius periophthahnoides, Bleek. Nat. Tyd. Ned. Ind. 1851, i, p. 249.

B. V, D. 6
I

Jjj, P. 21, V. 1/5, A. ^l^, C. 13, L. 1. 2G-28, L. tr. 7.

Length of head 4 to 4-1-, of caudal 5, height of body 6 to 7 in the total length. iJyes—diameter 1/3 to

2/7 of length of head, 1 diameter from end of snout, 1/4 of a diameter apart. Snout obtuse, convex.

Head as broad as high, and equalling two-thirds of its length. Jaws of about equal length. Cleft of mouth
very slightly oblique, the maxilla reaching to below first third of orbit. Teeth—in villiform rows, no canines.

Fins—first dorsal somewhat lower than the second or than the body. Pectoral as long as the head : caudal

rounded. Scales—ctenoid, they extend on to the crown of the head, 13 rows before the base of the

dorsal fin : seven rows between the bases of the second dorsal and anal fins. Colours—green, with numerous

oblong brown spots, generally in three or four rows, also yellow dots in the centre of some of the scales : all the

fins, except the ventral, dotted with black.

Some specimens in the Calcutta Museum were marked Gohhis maculatus, Blyth, but I have been unable

to ascertain if such a name was ever published. Genus Acentrogohius, Bleeker MSS.
HaLitat.—Red Sea to the Malay Archipelago, the specimen figured is from the Andamans.

28. Gohius gutum.

Ham. Buch. Fish. Ganges; pp. 50, 366 ; Cuv. and Val. xii, p. 138.

D. 6
I

,L, p. 13, V. 5/5, A. 11, C. 17.

Head small, narrower than the body. Eyes—small. Mouth large, the upper jaw the longer. Teeth—
sharp. Fins—pectoral and caudal rounded. Scales—ctenoid. Colours—greenish, with many black dots

clustered into irregular .spots resembling clouds in form : dorsal and caudal fins spotted. A figure of this

species 2y% inches in length exists amongst Hamilton Buchanan's MSS. drawings at Calcutta.

Hahitat.—Lower portion of the Hooghly, to three or four inches in length.

29. Gobius albo-punctatus, Plate LXIII, fig. 7.

Cuv. and Val. xii, p. 57 ; Blyth, Proc. Asiat. Soc. Beng. 1860, p. Ill ; Gunther, Catal. iii, p. 25 ; Kner,

Novara Fische, p. 174 ;
Klunz. Verb. z. b. Ges. Wien, 1871, p. 473.

? Gohius nehulo-punctatus, Riipp. N. W. Fische, p. 130; Cuv. and Val. xii, p. -58 ; Klunz. Verb. z. b. Ges.

Wien, 1871, p. 472.

Gobius puiictillatus, Riipp. Atl. Fische, p. 138, and N. W. Fische, p. 138.

.'' Gohius fuscus, Riipp. Atl. Fische, p. 137.

Gobitcs Paclaiifjensis, Bleeker, Blenn. en Gob. p. 249.

Gohius hreviceps, Blyth, Proc. Asiat. Soc. Beng. 1858, p. 271.

B. V, D. 6
I

i, P. 21, V. 1/5, A. i C. 13, L. 1. 3.5-40, L. tr. 11-12.

Length of head 4j- to 4|, of caudal 4|, height of body 5j in the total length. Eyes—diameter 2/9 to

1/5 of length of head, 1^ diameters from end of snout, and 3/4 of a diameter apart. Greatest width

of head equals its length excluding the snout, whilst its height equals its length behind the eye. Cleft of mouth
slightly oblique, the maxilla reacliing to below the first third of the eye. Teeth—in villiform rows in both jaws,

the outer row of which is slightly enlarged. No canines. No glands, warts, or barbels on the head. Fins—
first dorsal lower than, or of equal height to, the second, the anterior rays of which equal the height

of the body. Pectoral as long as the head excluding the snout. Ventral does not quite reach the anus.

Caudal rounded. Scales—those on the nape rounded, cycloid, and in about 20 rows anterior to the dorsal fin,

those on the rest of the body feebly ctenoid, and in 11 or 12 rows between the bases of the second

dorsal and anal fins. An anal papilla. Colours—brownish, iiTegularly marbled : sides of head and body

studded with white spots : dorsal and caudal grayish, dotted with black, forming three rows on the first and

second dorsal fins : the other fins unspotted. In some instances the dorsal, caudal, and pectoral are blackish,

with a row of white dots.

Hahitat.—Red Sea, Andamans, Mauritius, Feejee islands, and Port Essington. The specimen figured

(life-size) is from Port Blair.

30. Gobius giuris, Plate LXVII, fig. 1.

Gnhius korah mottali, Russell, Fish. Vizag. i, p. 40, ]A. 50.

Gohius koku, Russell, 1. c. p. 41, pi. 51.
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Gohius bullee hohah, Russell, 1. c. p. 42, pi. 53.

Oolius giitris, Ham. Buch. Fish. Ganges, pp. 51, 306, pi. 33, fig. 15 ; Cuv. and Val. xii, p. 72 ; Bleeker,

Blenn. en Gob. p. 24 ; Giinther, Catal. iii, p. 21 ; Peters, Monats. Akad. Berlin, 1868, p. 263, and Reise nach

Mosambique, p. 20; Day, Fish. Malabar, p. 109; Kner, Novara Fische, p. 173.

Gohms hurpah, Sykes, Tr. Zool. Soc. ii, p. 352, pi. 01, f. 1.

OoUus holdm, Cuv. and Val. xii, p. 68 ; Jacq. Atl. t. xiv, f. 3 ; Jerdon, M. J. L. and Sc. 1848, p. 148

;

Bleeker, Verb. Bat. Gen. ssii, 24, 3 ; Cantor, Catal. p. 180.

Gobius catebus, Cuv. and Val. xii, p. 76 ; Jerdon, M. J. L. and Se. 1851, p. 143.

Gobius kora, Cuv. and Val. xii, jj. 77.

Gobius flatyceplialus, Peters. ]\Ionats. Akad. Berlin, 1852, p. 681, and Reise nach Mosambique, t. iii, f. 2.

Gobius spectabilis, Giinther, Catal. iii, p. 45.

Wcniee-poolali, Pooan, and Knrddn, Mai. ; Nullatan, Oolooway, Tam. ; Tsikideo7uloa and Issakee doondoo,

Tel. ; Gulali, Ooriah ; Nga-tlm-boh, Bui-mese ; Poo-dali, Andam. ; Ah-hro-ny, Canarese ; Goo-loo-wah, and Boul-la,

Punj. ; Gooloo, Sind. and N. W. Prov.

B. Iv, D. 6
I ^V> P- 20, V. 1/5, A. ^i^, C. 17, L. 1. 30-34, L. tr. 8-9, Vert. 11/16.

Length of head Z\ to 4, of caudal 4 to 5^, height of body 5 to 6\ in the total length. Eyes—diameter

1/0 to 1/8 of length of head, 2 to 2i diameters from end of snout, and 1/3 to 3/4 of a diameter apart.

Interorbital space slightly concave, with an open gland. Greatest width of head* equals from 1/2 to 3/5 of the

length of the head, whilst its height equals about 1/2 its length. Lower jaw the longer, the maxilla extends to

below the anterior edge of the orbit. Teeth—in villiform rows, with an outer enlarged row in the upper jaw,

laterally in two rows of which the inner is sometimes the larger : in the lower jaw a large row anteriorly, laterally

two rows. Fins—these are subject to very great variations as to the length of the spines and rays, as might be

anticipated in a fish which is so extensively used for stocking ponds, and as far as I have seen the variety

G. giuris, or G. spectabilis, is that in which they are most lengthened. I have a specimen from Calcutta in

which the caudal fin is 1/4 of the total length, and another from Assam in which it is 4i, as shown

in Ham. Buch. In some the spines of the first dorsal are a little higher than the body, in others a little lower

:

the posterior rays of the second dorsal reach to the caudal, in others not above 1/2 way to that fin. Caudal

somewhat pointed or rounded. Scales—extend superiorly to nearly as far as the hind edge of the eyes, and

from 25 to 30 rows before the base of the dorsal fin, where they are smaller than those on the body which are

anoTilar and ctenoid. Colours—vary both with the localities and also with the colour of the water, they may
generally be said to be of a fawn-colour, with cloudy markings on the head, and irregular bands, spots, or

blotches, on the back and sides of the body. Vertical fins spotted.

This fish may be divided as follows :

—

Gobius giuris, H. B.=0. catdms, C. Y.=G. spectabilis, Giinther. As a rule there is no distinct black

blotch on the first dorsal spine, but both the dorsal fins have from six to eight or even more rows of spots : the

caudal is closely banded in spots, as in G. pimtang. This form is most common in the freshwaters of Bengal,

Assam, and Burma, but it does not exclude either of the two next.

Gobius kora nwttali, 'Rn.ssel\=G. kora, C. V. In this form, the tail fin is entirely, or almost entirely

destitute of spots, but instead has dark edges.

Gobius bullee kokah, Russell=(?. kurpah, Sykes=(?. Eussellii, C. Y.=G. platycephalus, Peters. There are

usually only three or four rows of spots along the dorsal fins, and a deep black blotch on the first dorsal spine

anteriorly, which extends on to the interspinous membrane. The caudal has distinct black bands, from four to

six or eight, but is not so closely barred as in the Bengal variety.

Gobius koku, Russell^6r. kokius, C. V. is an entirely marine form, and probably a distinct species. Its

snout is narrower at its base where it only equals its length. The last rays of the dorsal fin are short. It has

four or five large blotches along the sides, and intermediate above them usually three more. Its fins are spotted

iu about three or four rows, there is no black blotch on the first dorsal spine : its caudal is spotted in rows.

This fish is much esteemed by the natives of India as being very light and wholesome, but

unless elaborately cooked is not relished by Europeans, because of its deficiency in or earthy taste. It is very

voracious and takes a bait freely.

Habitat.'—East coast of Africa, also in all pieces of fresh water throughout the plains of India, Ceylon,

Burma, Sind, to the Malay Archipelago and beyond: attaining a foot and a half in length. The variety

(? species) kokius never exceeds a span, and appears to be entirely confined to the sea and estuaries all along

the coasts of India, and also at the Andamans.

31. Gobius semidoliatus, Plate LIX, fig. 6 (f).

Cuv. and Val. xii, p. 67 ; Giinther, Catal. iii, p. 31 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 475.

B. V, D. 6
I

i, P. 17, V. 1/5, A. 8, C. 13, L. 1. 28, L. tr. 9.

Length of head 41, of caudal 4^, height of body 4^ in the total length. Eyes—diameter 3i in length of

• This is one of the freshwater species of Indian fishes in which but little reliance can be placed npon the " width of the head."

because they frequently die with their mouths distended, as is so often seen in Gudgeons in Europe. All Museum specimens of Goeiid,e

should be examined to see whether they have stiffened with tbcir gills distended, as such alters the shape of the head.
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head, 3/4 of a diameter from end of snout, and 1/2 a diameter apart. Dorsal profile more convex than that of

the abdomen. Greatest width of head equals its length behind the middle of the eyes, whilst its height is

slightly more. Lower jaw the longer, cleft of mouth oblique, commencing opposite the upper third of the eye,

tlie maxilla reaches to below the middle of the orbit. Neither scales, rows of warts, or barbels on the head.

Teefh— in villiform rows, the outer of which is enlarged, and the last of the outer row in the lower jaw is

slightly recurved, but can scarcely be considered a canine.* Fins—dorsal spines flexible, having filamentous

terminations, the fin is as high as the body, and 1/3 higher than the second. Pectoral as long as the head.

Caudal rounded. Scales—strongly ctenoid. Colours—chestnut, with thi-ee rather wide transverse mterorbital

bands : between the eye and the dorsal fin are three more bands which cross the back, and four or five more
descend fi-om below the commencement of the second dorsal fin to 1/3 down the sides. Three bands descend

from the eye, another over the operclc and one in front of the pectoral fin. Both dorsal fins with brown spots.

Eahitat.—Red Sea to the Andamans. I obtained two small specimens of this species at the Andamans,
the one figured is twice life-size.

32. Gobius magniloquus.

B. V, D. 6
I I, P. 17, V. 1/5, A. 9, C. 13, L. 1. 38, L. tr. 10.

Length of head 4^, of caudal 5^, height of body 6| in the total length. Eijes—diameter 3| in length

of head, 1/2 a diameter from end of snout, and 2/3 of a diameter apart. Greatest width of head equals half

its length : its height equals its length behind the eyes. Snout slightly depressed. Cleft of mouth rather

oblique, commencing opposite the lower edge of the eye, lower jaw the longer, the maxilla reaches to below the

liiud edge of the eye. Teeth—villiform, outer row enlarged, but without canines, two or three posterior canines

in the middle line above the symphysis of the lower jaw. Fins—dorsal spines with filamentous terminations,

and 2/3 as high as the body, an interspace of five scales between the bases of the two dorsal fins : last dorsal

rays two-thii-ds the height of the body, and reach half way to the base of the caudal. Pectoral as long as the

head behind the eyes. "Caudal wedge-shaped. Scales—ctenoid, extending forwards to opposite the hind edge

of the eyes, where there exists a large one (as in an Opldoceplialus') and 15 rows between it and the base of the

first dorsal fin, which are scarcely smaller than those on the body. Opercles scaled. Colours—light brown,

covered with fine black dots and spots on the scales. A dark band fi-om the eye across the opercles. A dark

spot on upper edge of base of pectoral. Dorsal and caudal spotted in rows.

Habitat.—Madras, to If inches in length.

33. Gobius planiceps.

B. V, D. 6
I

i, P. 17, V. 1/5, A. 9, C. 13, L. 1. 38, L. tr. 10.

Length of head A}, of caudal 4f , height of body 4f in the total length. Eyes—diameter 3J in length

of head, 3/4 of a diameter from end of snout, and 1|- apart. Head broad and flattened superiorly, its greatest

width equalling its length behind the middle of the eyes, its height rather less. Cleft of mouth oblique,

commencing opposite the upper edge of the eye, the maxilla extends to below the middle of the eye. Teeth—
villiform, with the outer row enlarged, no canines. Fins—dorsal spines 2/3 the height of the body, a distance

equal to four scales between the bases of the two dorsal fins : last dorsal ray divided to its base, and nearly as

high as the body. Caudal rounded. Scales—ctenoid, 19 rows before the first dorsal fin, they suddenly become

larger below the second dorsal fin, where they are angular. Colours—dark brown, every scale on the body with

a dark purplish band down its centre. A dark spot above the axiUa. A black band across the base of the

pectoral. Caudal with eight angular bars of spots.

Hahitat.—Madras, up to IJ inches in length.

34. Gobius sadanundio, Plate LXIII, fig. 10.

Ham. Buch. Fish. Ganges, pp. 56, 366 ; Bleeker, Verb. Bat. Gen. xxv, Beng. en Hind. p. 102, t. 2, f . 2

;

Giinther, Catal. iii, 29.

Oontoo-mossal, Mugh. (Akyab.)

B. V, D. 6
I I, P. 19, V. i A. I, C. 15, L. 1. 28-30, L. tr. 8.

Leng'th of head 4J, of pectoral 4, of caudal 5 to 6, height of body 4i- to 5, of first dorsal up to 3, of second

dorsal and anal each 5' to 6 in the total length, i/^es—diameter from 1/3 to 2/7 of the length of head, 1/4 to

1/2 a diameter from the end of the snout, and li apart. Greatest width of head equals its length excluding

the snout, and its height is a little more. ]\louth almost horizontal, cleft commencing opposite the lower edge

of the eye : jaws of equal length. The maxilla reaches to below the middle or last third of the orbit. Teeth—

villiform, without canines, outer row in premaxillaries enlarged. Fins—tho second and third dorsal spines

elongated, filamentous: four rows of scales between the two dorsal fins, the bases of which are 1 diameter of

the orbit apart ; aljout 10 rows anterior to the base of the first dorsal fin. Caudal rounded. Scales—ctenoid,

eight rows between the origin of the second dorsal and anal fins : they exist on the opercles and are extended

on the head to between the eyes, on the cheeks they are rudimentary. Colours—olive, with very large deep

* If this fish attains any size the probability is that a posterior lateral canine -n-ill be present in the lower jaw, judging from the

dentition in specimens of other species of the same size and what exists when they become large.
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black, wliite-edged blotches scattered over the body : first dorsal black, with a white ring on its last three rays :

second dorsal with two rows of black spots along its base, and a third of white dots along its centre. Ventral

))lack in the centre, and ha%'ing orange edges. Anal dark olive, margined with black. Caudal with numerous
fine black dots.

Habitat.—Mouths of the Ganges, and along the Chittagong and Burmese coasts, attaining at least

3 inches in length.

35. Gobius melanosoma, Plate LXIV, fig. 1, (f).

Bleeker, Ceram. ii, -p. 703 ; Peters, Monats. Ak. Berlin, 1868, p. 265.

Gohitis gohtodon. Day, Proc. Zool. Soc. 1869, p. 616.

Paragohiodoii nielaiwsoma, Bleeker, Gobioides, 1874, p. 21.

B. V, D. 6
I

1, P. 21, V. 1/5, A. 10, C. 15, L. 1. 22-25, L. tr. 8-9.

Length of head 3 to 3j, of caudal 5, height of body 3^ in the total length. Eijes—diameter 3| in length

of head, 1/2 to 2/3 of a diameter from end of snout, and 1^ diameters apart. Form of body elevated and
compressed. Anterior, portion of head and jaws covered with warty tubercles and fine hairy barbels.

Cleft of mouth very oblique, commencing opposite the middle of the eyes : the maxilla reaching to below the

front margin of the eyes. Height of head equals its length without the snout. Teeth—villiform, with

one or two posterior canines above the symphysis of the lower jaw. Fins—first dorsal somewhat higher than
the second, but not quite half of that of the body, the last dorsal ray reaches rather above half-vpay to the base

of the caudal. Pectoral as long as the head excluding the snout : ventral reaches half-way to the anal.

Caudal rounded. Scales—ctenoid, extending forwards to opposite the middle of the first dorsal fin, eight or

nine rows between the bases of second dorsal and anal. Colours—brownish, the head may be light-coloured :

dorsal, anal, and caudal very dark, ventrals nearly black having a reddish edge, caudal reddish.

Habitat.—Andamans and Nicobars to the Malay Archijjelago. It appears to be a small species, the one
figured (from the Andamans) i,s twice the natural size.

36. Gobius nunus.

Ham. Buch. Fish. Ganges, pp. 64, 366 ; Cuv. and Val. xii, p. 138.

B. V, D. 5
I

i P. 17, V. 1/5, A. 9, C. 15, L. 1. 30, L. tr. 7.

Length of head 4J, of caudal 5, height of body 5 in the total length. Eijes—small, in the anterior part

of the head, 1 cUameter from end of snout. Greatest width of bead equals its height and half its length.

Cleft of mouth very oblique, lower jaw the longer, the maxilla reaches to below the hind edge of the eye.

Teeth—external row in lower jaw enlarged, the outer tooth being rather recurved. Fins—first dorsal spines

with filamentous prolongations : caudal wedge-shaped. Scales—ctenoid, extended to over head and cheeks, ten

rows before the dorsal fin. Colours—reddish-brown with seven black belts, the first through the eye, the second

ovCT the opercles, and five more down the body, the last being at the root of the caudal fin, these bands are

extended on to the vertical fins.

Habitat.—River Hooghly, also Burma ; the one described is hardly an inch in length, and was captured

by the late Dr. Stoliczka ia a freshwater stream, near Moulmein.

Genus, 2

—

Gobiodon, Bleeker.

Gill-openings of moderate width. Body oblong and compressed : head large. Teeth conical and fixed : a
pair ofposterior canines generally present near the sympihysis of the loiver jaiv. Two dorsal fins, the first ivith si.v

spines and united at its base to the second ; ventrals united. Scales absent.

SYNOPSIS OF SPECIES.

1. Gobiodon qidnque-strigatus, D. 6
|
yuiTT' ^-

b^'u"'
Eyes 1 to \\ diameters from end of snout. Two

small posterior canines above symphysis of lower jaw. Head with five vertical orange strijjes : two or three

similar bands or rows of blotches on the body. Andamans to the Malay Archipelago.

2. Gobiodon erythrospilus, D. 6
| ro'yT, A. i. Eyes less than 1 diameter from end of snout. Two small

posterior canines above symphysis of lower jaw. Brown, with black fins. Ceylon, Andamans, Nicobars, to the

Malay Archipelago.

3. Gobiodon citrimis, D. 6
| yV> ^- o' Eyes 3/4 of a diameter from end of snout. An inner enlarged row

of teeth in the lower jaw, and a posterior lateral recurved canine. Four blue black-edged vertical streaks on
the head and before the base of the pectoral fin : a similar band along the bases of dor.sal and anal tins. Red
Sea, Andamans, and Nicobars.

1. Gobiodon quinque-strigatus.

Gobius quinque-strigatus, Cuv. and Val. xii, p. 134 ; not Bleeker, Blenn. en Gob. p. 29, and Solor. p. 82.

Gobiodon quinque-strigatus, Bleeker, Gobioideorum, 1874, p. 17, not Boero, p. 408 ; Giinther, Catal. iii, p. 87.

Gobius and Gabion erythrophaios, Bleeker, Gob. p. 29, and Boero, p. 409 (part.)

Gobius Ceramensis, Bleeker, Ceram. p. 704.

D- 6
I To'-TT, P- 19. V. 1/5, A. 3^. C. 16.

Length of head 1/4, of caudal 1/5, height of body 1/3 to 2/7 of the total length. Eyes— diameter 1/4 to
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1/5 of length of head, 1 to li diameters from end of snout, and 1 apart. Body elevated and strongly compressed.

Cleft of mouth commences opposite the lower edge of the orbit : the maxilla reaches to below the first third of

the eye. Head as high as long, its anterior profile parabolic. No tubercles on forehead. Teeth—two

large posterior canines above the symphysis of the lower jaw. Fins—first dorsal only half as high as the

second, which latter equals the length of the head behind the middle of the eyes. Pectoral as long as the head.

Ventrals reach 1/3 of the way to the anal. Caudal rounded. Colours—head with five vertical orange stripes :

two irregular bands of the same colour pass along the body, breaking up into blotches, and a row of spots exists

along the posterior third of the body, sometimes there is a black spot at the tip of the opercle. In my
sjjecimens, which have been only five or six years in spirit, the colours have almost entirely faded. Those

described were observed in the recently captured fish.

ifaiita^.—Audamans and Nicobars, to 2J- inches in length : is also found in the Malay Archipelago.

2. Gobiodon erythrospilus.

Gohms quinqiiestrirjatus, Bleeker, Gob. p. 29, and Sulor, p. 82 (not C. and V.)

Gobiodon Ceramensis, Giinther, Catal. iii, p. 88 (not Bleeker).

Gobiodon enjthrosjril'us, Bleeker, Gobioid. 1871^, p. 22.

D. 6
1 toItt, p. 19, V. 1/5, A. i C. 15.

Length of head 4^ to 4|, of caudal 5, height of body 3 to 3| in the total length. Bi/es—diameter 3\ in

length of head, less than 1 "diameter from end of snout, and 1/2 to 2/3 of a diameter apart. Head

compressed, as high as long. Cleft of mouth slightly oblique, the maxilla reaches to below the middle of the

eyes. No tubercles on forehead. Teeth—two small posteiior canines above the symjjhysis of the lower jaw.

Fins—in some specimens the first dorsal spine is somewhat produced, otherwise the two dorsal fins are of about

the same height or half of that of the body. Pectoral as long as the head. Ventral reaches 1/3 of the way to

the anal. Caudal rounded. Colours—hodj brow^n, covered with small black spots, tins blackish. Caudal

sometimes with a white base, or entirely white.

Habitat.—Ceylon, Andamans, Nicobars, to the Malay Ai'chipelago.

3. Gobiodon citrinus, Plate LXIV, fig. 2.

Gobius citrirms, Riipp. N. W. Fische, p. 139, t. xxxii, f. 4.

Gobi^lS coryphceiuda, Blyth, P. A. S. of B., 1858, p. 272 (? Cuv. and Val. xii, p. 131.)

Gobiodon citrinus, Giinther, Catal. iii, p. 87; Klunz. Verb. z. b. Ges. Wien, 1871, p. 40.

Pseudogobiodon citrinus, Bleeker, Gobioides, 1874, p. 21.

D. G
1
^, P. 20, V. 1/5, A. J^, C. 13.

Length of head 4, of caudal 4^, height of body 3 to 3| in the total length. i?;/ra—diameter 3.\ in length

of head, 3/4 of a diameter from end" of snout, and also apart. Cleft of mouth slightly oblique, commencing

anteriorly opposite the lower edge of the eye. Teeth—in a single row in the upper jaw : a posterior enlarged

row in the lower jaw, the external of which is a lateral recvirved canine. Fins—dorsals of about the same

height, and equalling the length of the head excluding the snout, the last rays of the second dorsal and anal

almost reach the base of the caudal. Pectoral as long as the head. Ventral reaches half way to the anal.

Caudal rounded. Colours—yellow, a blue black-edged horizontal streak goes along the bases of the dorsal and

anal fins, in some specimens higher than in others : there are four similar vertical bands, two descending from

the eye, one from the summit oi the head to the opercles, and a fourth in front of the pectoral fins. A black

spot at the posterior extremity of the opercle.

Eabitat.—'RQA Sea, Andamans, and Nicobars. The specimen figured (life-size) is from the Andamans.

Genus, 2— SiCTDiUJi,* Cuv. and Val.

Sicyopterus, Oill ; CottjJojms, Guich. ; Sicydiojis and Microsicydium, Bleeker.

Branchiostegals four : 'pseudobranchioi, a slit behind the fourth fjill: gill-openings of moderate ividth.

* Blocker in his revision of the Gobioides, 1874, has ;

—

SicTDiiKi. Moveable teeth in the gums and lips.

a. Two rows of teeth in each jaw.

1. Tridentiger, Gill. Inner row of teeth elongated, curved, the outer having their apices dilated and tricuspidate.

b. Teeth in the premaxillaries in a crowded row : two rows in the lower jaw, the Older of which is fine aiul moveable.

2. Sicydium, Val. Teeth in premaxillaries pointed and curved : in the lower jaw the inner row is conical and very

uneejual. Barbels on the lower jaw.

3. Sicyoijterus, Gill. Inner row of teeth in lower jaw pointed, curved, and wide apart. No barbels on lower jaw.

"a. Sioiopterm, Gill. Teeth in pveraaxillaries pointed, their apices neither compressed, swollen, nor incised.

/3. Coiylopus, Guich. Teeth in premaxillaries having their apices compressed, dilated, and bilobed.

y. Sicydiops, Bleeker. Teeth in premaxillaries with their apices compressed and dilated.

4. Microsiciiditim, Bleeker. Teeth in premaxillaries with their apices compressed and obtuse : inner row of teeth in

the lower jaw small and of equal size. No scales on head or anterior portion of body.

c. Teeth in a single row in either jaw. Scaleless.

5. Lentipes. C,unther=Sicyogaster, Gill. Front teeth in premaxillaries tricuspidate, lateral ones simple :
all simple

in the lower jaw.
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Jlody sub-cylindrical. Eyes of randerate size. Ujil^er jaiv rather prominent, cleft of mouth nearhj horizontal.

Teeth in the upper jato small, -in one row, mostly implanted in the gmns, and as a rule moveable, their apices may

be compressed and dilated or bilohed : in the lower jaiv they are in one or two rows, if tvm the outer is fine and

moveable. Two dorsal fins, the first -with six flexible spines : the caudal not united to the dorsal or the anal : ventrals

united, forming a disk, which is more or less adherent to the abdomen. Scales ctenoid, of varying size.

Air-vessel absent.

Geographical distribution.—This genus lias a wide range in fresh and brackish waters, having been

captured in the Mauritius, Bourbon, Burma, to the Malay Ai-chipelago and beyond ; also in the West Indies.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Sicydiumfasciatum, D. 6
| -jV> ^- H' ^- 1- '^''' ^- *'• 1'-*- Brown, banded, spotted, and with dark fins.

Burma.

1. Sicydium fasciatum, Plate LXIV, fig. 7.

B. iv, D. 6
I tW, P- 1^. V- 6, A. 11, C. 13, L. 1. 67, L. tr. 19.

Lenoih of head 5^, of caudal 5|, height of body 5| in the total leng-th. Eyes—diameter 2/9 of

length of head, nearly \\ diameters from end of the snout, and If apart. Body subcylindrical : head rather

flattened superiorly, and broader than high, its breadth being equal to its length without the snout. Cleft of

mouth horizontal, extending to below the centre of the orbit : lips ratker thick : snout overhanging the mouth.

No barbels. Teeth—in the upper jaw small, and implanted in the gums in a single row : the inner

row in the lower jaw large, conical, recurved, some distance apart, there being two canines near the symphysis,

also a minute row of sharp ones on the lower lip. Fins—dorsal spines rather filiform, and projecting beyond

the membrane, being 3/4 as high as the body beneath, and 1/3 higher than the second dorsal. Pectorals

nearly as long as the head : ventrals short, forming a complete di,sk, and not reaching half-way to the anal fin,

which latter is beneath the soft dorsal but lower than it. Caudal rounded. ScnZes—strongly ctenoid, somewhat

iiTegularly arranged, they extend forwards nearly as far as the eyes : those anterior to the dorsal fin (about 30

rows) and also in front of the anal, smaller than the others, and more or less cycloid. None on opercles or

cheeks. Co/<jy(»'.s—reddish-brown, with about six vertical darker bands on the body wider than the ground

colour : there are also some dark spots : its under siu-face is dirty yellowish-brown. Fins nearly black, with a

light, nearly white, edge.

This Sicydium or Sicyopterus, Gill, is the most westerly species I am aware of on the continent of Asia.

Habitat.—Burma, to 2^ inches in length, the specimen figured is life-size.

Genus, 3

—

Apocktptes,* Guv. and Val.

Branchiostcgals four: pseudobranchice rudimentary: gill-openings of moderate width. Body elongated.

Teeth conical in a single fixed rotv in either jaw, with usually a pair of canines in the lower, and above the symphysis

posterior to the fixed row: sometimes canines in the ujiper jaw. The first portion of the dorsal fin containing

five or six fiexihle spines, and either distinct from or continuous with the soft portion, which is similar to the anal.

Ventrals united, forming a disJc, and only attached by their bases. Scales, when present, small, becoming larger

posteriorly.

Geographical distribution.—Coasts of India, Burma, Andamans, and tlirough the Malay Archipelago.

They ascend estuaries and rivers, sometimes even above tidal influence.

SYNOPSIS OF SPECIES.

1. Apiocryptes serperaster, D. 6
|
27, A. 27, L. 1. C5-70, L. tr. 20. Wbitish, with gray vertical bands.

Seas of India and China.

2. Apocryftes rictuosus, D. 6 |
24-27, A. 25-29, L. 1. ca. 75. Gray, with ill-defined oblique bands passing

down from the back : usually a black, yellow-edged ocellus on last dorsal rays. Seas and estuaries of India.

3. Apocryptes Bleeheri, D. 6
|

22"'-25, A. 22-23, L. 1. 50-S5, L. tr. 13. Gray, with bro^vn spots or blotches

along the sides. Pectorals dark, with a light edge. Seas of India to the Malay Archipelago.

4. Apocryptes batoides, D. 6
|
23, A. 23. Teeth pointed. Head 1/2 as wide as long. Grayish. Moulmein.

5. Apocryptes lanceolatus, D. 5
|
31-32, A. 29-30. Greenish superiorly, with numerous brown spots and

bands, dorsal and caudal spotted and baiTed. Seas of India to the Malay Archipelago.

6. Apocnjptes dsntatus, D. 5
|
32, A. 31. Said to have larger teeth than A. lanceolatus. Coromandel

coast.

* Bleeker's Apocrtptini consists of Gobies possessing a single row of teeth in either jaw, those in the mandibles being

sub-horizontal, with two erect posterior canines above the symphysis.

I. Apocrtptei— . . », ,

1. Apoci-yptodon, Bleeker. Teeth in preniaxillaries partly truncated, partly sharp canines : in the lower jaw

truncated or bilobed.
.

2. Faravocryptes, Bleeker. Teeth subulate and sharp in both jaws, partly canines in preniaxillaries.

3. Apocryptes, Val.= Got)i!e;i(es. Swains. Teeth in both jaws, with their apices incised : no canines in the prcm.ixillarics.

4. Fseudapocryptes, Bleeker. Teeth in both jaws with their apices obtuse, swollen, not incised : no canines in the

preniaxillaries.

^ Q ^
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7. Apocnjptes lata, D. 5
|
21-22, A. 23. Teeth notelied. Head 2/3 as wide as lung. Light greenish,

-n-ith ill-defined vertical bands. Orissa and lower Bcng-al, within tidal reach.

1. Apocryptes serperaster, Plate LXVI, fig. 2.

Richardson, Ich. China, -p. 206 ; Giinther, Catal. iii, p. 82.

B. iv, D. 6
I

27, P. 21, V. 1/5, A. 27, C. 13, L. 1. 65-70, L. tr. 20.

Length of head 6j, of caudal 5, height of tody 7 in the total length. J?;/es—diameter 4i to 5 in length

of head, 1 to li diameters from end of snout, and 1/4 of a diameter apart. Snout obtuse, convex. Lower jaw

sliii-htly the longer. Cleft of mouth oblique, the maxilla reaching to below the hind edge of the eye. Greatest

width of head equals its height, and its height its length behind the eye. 2'ee</i—villiform in the

upper jaw, with an outer enlarged row directed downwards of from four to eight on either side of the

symphysis of the upper jaw : in a single row in the lower jaw of teeth directed outwards, and a single or a pair

of laro-c canines internally above the symphysis. F'uis—dorsal fins not continuous, the first twice as high as

the second, its spines weak and having filamentous terminations, the last dorsal ray reaches to beyond the

commencement of the caudal fin. Pectoral as long as the head excluding the snout. Ventrals not having a

posterior attachment to the abdomen and reaching as far as the pectorals extend. Anal commences under the

vertical from the second ray of the dorsal, which fin it resembles, but is slightly lower. Caudal lanceolate.

;^cales—over body and head, excluding the interorbital space, snout, and jaws, the smallest are between the

occiput and fourth dorsal spine, and anteriorly to a line drawn from thence to the base of the anal fin, posterior

to this they are in regular rows : they are much larger in the hinder portion of the body, there being

only six rows between the last dorsal ray and base of anal fin. Colours—of a dull greenish along the upper

surface of the head and back, becoming dull white on the sides and abdomen : five or six irregular bands pass

from the back to half-way down the sides. A narrow gray band along, the lower thii-d of both dorsals, which

are also dark externally. Caudal gray, with a Ught yellowish outer edge. Pectoral gray, with its upper and

five lower rays yellowish white. Anal with a narrow gray band along its centre, its outer edge dark, and its

last rays nearly black.

Hahitat.—Seas and estuaries of India and China. The specimen figured (life-size) is from iladras, where

it is not rare up to five or six inches in length.

2. Apocryptes rictuosus.

Cuv. and Val. xii, p. 151 ; Jerdon, M. J. L. and Sc. 1851, p. 1-43
;
Giinther, Catal. iii, p. 82

;
Day, Fish.

Malabar, p. 113.

B. iv, D. 6 1
24-27, P. 20, V. 1/5, A. 2-5-29, C. 13, L. 1. ca. 75.

Length of head 7|, of caudal 3, height of body 11 to 13 in the total length. JJy&s—diameter 1/6 to 1/7

of leng'th of head, about 1 diameter from end of snout, and 1/3 of a diameter apart. Greatest width of head

equalshalf its length and its height equals its length behind the eyes. Snout rather obtuse, lower jaw a Httle

the lono-er, cleft of mouth deep, extcndino- at least 1 diameter of the eye beyond the hind edge of orbit. Tedli—
from 20 to 28 pointed ones in either ramus of the lower jaw, the most external of which is recurved : a rather

large number also of pointed ones in the upper jaw : a pair of small canines, internally, above the symphysis of

the'"lower jaw. Fins—dorsals continuous at their bases, spines of first dorsal with filamentous prolongations,

but not much higher than the second dorsal : last dorsal ray extends to as far as the base of the caudal.

Pectoral as long as the head excluding the snout, and of equal length with the ventral. Anal cornmences on

the vertical below the second or third dorsal ray. Caudal pointed and very elongate. Scales—in ii-regular

rows, very small anterior to the dorsal fin, becoming larger posteriorly. Colours—grayish, lighter towards the

abdomen, with badly defined oblique bands passing downwards and forwards from the base of the dorsal fin half

way to the abdomen. Ventral whitish. Pectoral, anal, first and second dorsal whitish, externally stained with

gray, sometimes spotted with brown : usually a black spot surrounded by a yellow ring on the last few dorsal

rays. The inside of the mouth with black spots.

Habitat.—Seas and estuaries of India, attaining 7 inches in length.

3. Apocryptes Bleekeri, Plate LXIV, fig. 3.

Apocryptes, Madureiisis, Day, Proc. Zool. Soc. 1873, p. 109 (not Blecker, Blenn. en Gob. p. 35; Giinther,

Catal. iii, p. 84).

B. iv, D. 6
I

22-25, P. 19, Y. 1/5, A. 22-23, C. 13, L. I. 55-60, L. tr. 13.

Length of head 4^ to 5, of caudal 5 to 5|, height of body 7 to 8 in the total length. Eyes—diameter

1/5 to 1/6 of length of head, 1 to IJ tliameters from end of snout, and 1/2 a diameter apart: interorbital space

concave. Gi-eatest width of head equals half its length, and its height equals its length behind the eyes. Snout

somewhat compressed, jaws of about equal length, cleft of month nearly horizontal : the maxilla reaches to about

the length of one or two diameters of the orbit behind the posterior edge of the eye : extent of the gape 1/4 less

than that of the cleft. Teeth—25 to 3U teeth notched at their extremities in the anterior half of the lower jaw

on either side : 15 or 20 pointed ones on either side of the premaxillaries extending further backwards than m
the mandibles, whilst they are not placed so closely together. Fins—first dorsal higher than the second, and

equal from 2/3 to the height of the botly, the membrane of the first dorsal extends to the commencement of the
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second, which latter fin is higher than the anal. Pectoral as long- as the head without the snout : ventral

I'eaches nearly half way to the anal. Caudal pointed. Scales—cycloid and arranged in regular rows, largest in

the posterior portion of the body, they are extended on to the head and cheeks, 13 rows between the origin of the

second dorsal and anal fins. Colours—grayish or olive brown, with five light brown spots along the sides,

usually forming bands over the back : numerous fine dots over the head and body. Pectoral deep olive or

nearly black, with a white lower edge. First dorsal mostly with a dark mark in its upper fourth between its

third and fifth spines. Second dorsal and caudal with some rows of fine dots. Ventrals white.

From the description it appeared to me that this species might be identical vnth. A. ghjpMdodon, Bleeker,

but Dr. Bleeker observes that the figure has a physiognomy very different from Apocnjpiodon fjhjphidodon,

Bleeker. I therefore propose naming it after that learned iclithyologist.

Variety.—Without scales on the head, an ocellus at end of soft dorsal fin, and last third of anal with a
gi-ay band along its base.

Habitat.—Seas of India to the Malay Ai'chipelago, attaining at least -i inches in length. The one figured

(life-size) is from Madras.

4. Apocryptes batoides, Plate LXVI, fig. 3."

B. iv, D. 6
I

23, P. 21, V. 1/5, A. 23, C. 13.

Length of head 65, of caudal 3f , height of body 12 in the total length. Eyes—high up, diameter 6i in

length of head, 2 diameters fi-om end of snout, and 3/4 of a diameter apart. Greatest width of head equals its

height or 1/2 its length. Cleft of mouth nearly horizontal : upper jaw slightly the longer : width of the gape
exceeds that of the cleft : the maxilla reaches to below the front edge of the eye. Teeth—eight to ten pointed

ones on either side of both jaws, none are notched, whilst all are of a brown colour, two moderately sized

posterior canines in the lower jaw. Uns—the two dorsals of about the same height, and equal to that of the

body. Pectoral half as long as the head : ventral reaches half way to the anal. Caudal lanceolate. Scales—
cycloid, large and small ones intermixed, becoming largest posteriorly, they are extended on to the head.

Colours—gi-ayish along the back, becoming whitish below : fins without marks.
This species reminds one of A. hato, which however has notched teeth, whereas A. batoides has sharp

ones, or Parapocnjptes, Bleeker.

Habitat.—Moulmein, where the example, 10 inches long, was obtained.

5. Apocryptes lanceolatus, Plate LXIV, fig. 5.

Eleotris lanceolata, Bl. Schn. p. G7, t. 15.

Gobius changua, Ham. Bnch. Fish. Ganges, pp. 41, 3G5, pi. 5, f. 10.

Apocryptes changua, Cuv. and Val. xii, p. 145 ; Bleeker, Blenn. en Gob. pp. 5, 36.

Scartelaos calliurus, Swains. Fishes, ii, p. 280.

Apocrypjtes lanceolatus. Cantor, Catal. p. 187 ; Jerdon, M. J. L. and Sc. 1851, p. 143 ; Giinther, Catal. iii,

p. 80 ; Kner, Novara Fische, p. 180.

Pseudapocryptes lanceolatus, Bleeker, Gobioides, 1874, p. 40.

Nullah ramah, Tel.

B. iv, D. 5
I

31-32, P. 21, V. 1/5, A. 29-30, C. 11.

Length of head 7 to 7^, of caudal 4^ to 6^, height of body 7 to 9 in the total length. Eyes—diameter

1/6 to 1/7 of length of head, 1^- diameters from the end of snout, and 1 apart. Greatest wddth of head equals
half or more than half of its length, and its height 3/5 of its length. Jaws of nearly equal length anteriorly, the
maxilla reaches to beneath the middle or hind edge of the orbit. Teeth—of moderate size in the upper jaw, with
blunt free extremities as if cut off, or else slightly swollen ; those in the lower jaw horizontal, occasionally the
outer one is slightly recui-ved and a little enlarged : a pair of posterior canines above the symphysis. Fins—the
membrane of the first dorsal fin scarcely reaches to the base of the second dorsal, the two fins of about the same
height and equal to half that of the body. Pectoral two-thirds as long as the head : ventral reaches about 1/3
of the way to the anal. Caudal lanceolate. Scales—minute, becoming most distinct in the posterior portion of
the body. Colours—duU greenish superiorly, with numerous fine brown spots and usually many dark bands
descend from the back towards the abdomen : dorsals with several rows of fine spots : caudal barred in a few or
many rows as observed in Gobius giuris, and this seems the form figured amongst Sir W. Elliot's drawings of
Fishes of India named by Jerdon Apocrypjtes dentatus ?

Habitat.—Seas of India to the Malay Ai-chipelago ; attaining at least 8 inches in length. The specimen
figured (life-size) is from Calcutta.

6. Apocryptes dentatus.

Cuv. and Val. xii, p. 148; Jerdon, M. J. L. and Sc. 1851, p. 143 ; Giinther, Catal. iii, p. 81.

B. iv, D. 5/32, A. 31, Vert. 12/15.

Length of head 1/8, of caudal 2/9, height of body 1/14 of the total length. Eyes—diameter 1/6 of
length of head, rather more than 1 diameter from end of snout, and 1/2 a diameter apart. Snout rounded :

jaws of equal length anteriorly, the cleft of the mouth horizontal and extending to behind the posterior margin
of the orbit. Teeth— 20 in each jaw, the central ten the largest, a pair of canmes near the symphysis. Fins—
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dorsal low the first connected hy its membrane to the base of the second. Caudal lanceolate. Scales—very-

small. Colours—olive or brownish, palest below : caudal reddish dotted with brown.

This fish appears from the description (as yet I have not seen the type) to be identical with A. lanceolatus.

It is said to be remarkable by the largeness of its teeth and the smallness of its eyes ; this last character

bringing it nearly to the genus Amhlyopus. However its eyes are stated as 1/6 of the length of the head, and

A. lanceolatus is said to have them of exactly the same size. As regards the size of its teeth these vary

exceedingly in different specimens.

Habitat.—Coromandel coast of India.

7. Apocryptes bato, Plate LXIV, fig. 6.

Gohms Into, Ham. Buch. Fish. Cjanges, pp. 40, 3Go, pi. 37, f. 10.

Apocryptes bato, Cuv. and Val. xii, p. 143, jil. 369 ; Bleeker, Beng. en Hind. p. 103, and Gobioides, 1874,

p. 39 ; GiJnther, Catal. iii, p. 82.

Butta, Ooriah.

B. iv, D. 5
I

21-22, P. 23, V. 1/5, A. 23, C. 13.

Length of head 6 to 6i, of caudal 4f, height of body 7 in the total length. %e«— rather high up,

diameter 6^ to G in the length of head, 1 to 1\ diameters from end of snout, and 1 apart. Interorbital space

slightly concave. Greatest width of head equals its height or 2/3 of its length: snout rounded. Upper jaw

slio-htly the longer : cleft of mouth nearly horizontal ; the gape slightly exceeds the extent of the cleft : the

maxilla reaches to below the first third or centre of the eye. Teeth—about 24 on either side of both jaws, all

of which are notched at their extremities, those in the mandible horizontal : two moderately sized posterior

canines in the lower jaw. Fi^is—dorsal and anal fins of about the same height, and equal to 2/3 of that of

the body. Pectoral half as long as the head, ventral reaches half way to the anal. Caudal lanceolate, most

expanded in examples from Orissa. /ScaZe*—cycloid, large and small ones intermixed, becoming largest

posteriorly, and extended on to the head. C'o?o?<rs—greenish-white, with about twelve iU-defined narrow bands,

descendino- from the back towards the abdomen : scales with brown points : fins white, but also with minute

dots : a dark band at the base of the pectoi-al.

Babitat.—OrKua, and Lower Bengal within tidal reach, attaining (j\ inches leng-th. The specimen

figured (life-size) is from Calcutta.

Genus, 4

—

Apocetptichthts.

BrancMostegals five. Gill-openings rather small. Body elongated. Teeth in a single fixed row in either

jaw, those in the piremaxillaries curved, pointed, elongated, and with a long canine on either side of the symphysis

:

those in the loiver jaw sub-horizontal, rather swollen at their free extremities, and no posterior canines.
^

Two separate

dorsal fins, the first with sixflexihle spines, the second elongated and similar to the anal. Ventrals united, forming a

disk and only connected to the body by their bases. Caudal lanceolate. Scales cycloid, absent from the head,

becoming largest piosteriorly.

The fish for which this Genus is proposed is rather peculiar in possessing or being deficient in characters

appertaining to the Apocryptina and Ambhjopina.

It can hardly be an Apocryptes as it has no posterior canines above the symphysis of the lower jaw,

whilst the teeth in its premaxillaries are very elongate : its eyes are not prominent, and are larger than in the

Amblyopina ; its dorsal fins likewise are distinct.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Apocryptichtliys Cantoris, D. 6
|
27, A. 26, L. 1. ca. 90, L. tr. 17. Grayish-olive with dark fins.

Andamans and Madras.

1. Apocryptichtliys Cantoris, Plate LXII, fig. 7.

Apocryptes Cantoris, Day, Proc. Zool. Soc. 1870, p. 693.

B. V, D. 6
I

27, P. 19, V. 1/5, A. 26, C. 17, L. I. ca. 90, L. tr. 17.

Length of head 1/4, of caudal 1/5, height of body 1/9 of the total length. Eyes—not prominent,

diameter l/'6 of length of head, 1 diameter from end of snout, and 2/3 of a diameter apart. Head rather

depressed, its lower surface flat : gi-eatest width equals its height or 2/5 of its length. Cleft of mouth slightly

oblique, commencing anteriorly opposite the lower edge of the eye, the maxilla reaches to 1 diameter of the

orbit behind its posterior edge. An angular pendulous flap of skin from the preorbital falls to over the teeth

on the side of the upper jaw. No barbels'. Teef/i—fixed, curved, and elongated, about 13 on either side of both

jaws, the two central ones in the premaxillaries being long pointed canines curving downwards extending far

beyond the lips ; those in the lower jaw sub-horizontal and curved slightly upwards, whilst their extremities are

rather enlarged, no posterior canines. Fins—&rst and second dorsals of about the same height :
the membrane

of the first dorsal continued almost to the base of the second. Base of the pectoral not muscular, the fin as

long as the head behind the eyes : ventrals with a well developed basal membrane, not adherent to abdomen.

Caudal lanceolate. (S'ca?es— cycloid, about 90 rows along the body much smallest anteriorly ; 17 rows between

bases of second dorsal and anal. None on the head. Gill-opening rather small, before the lower half of the
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liase of the pectoral fin. Colours—grayisli-olive : first dorsal dark, longitudinally banded : caudal dark with

some spots in its upper half.

Habitat.—Madras and Andamans. The specimen figured (life-size) is from the latter locality.

Genus, 5

—

Peeiophthalmus,* Bl. Schn.

Mud-slcippers.

Branchiostegals jvue : pseudobrancMce rudimentary. Gill-openings rather narrow. Body elongated, suh-

njUndrical anteriorly. Profile from eyes to snout very steep. Eyes pilaced close together, very prominent, and the

e>/elids well developed. Teeth in both jaws, erect, conical, fixed, and in one Or two rows. Two dorsal fins, the first

with a varying iiumber of flexible spines: base of pectoral muscular: ventrals more or less united in their lower

two-thirds : caudal loith its inferior edge obliquely truncated. Air-vessel absent. Scales small or of moderate size,

cycloid or feebly ctenoid, covering the body and the base of the pectoral fins.

These fishes, due to the muscular development at the base of the pectoral fins, are able to use them for

prooression as mud-skippers or climbers. I made the following remarks on the P. Schlosseri in the IiTawaddi

river :—It is most curious to see these little fishes along the side of the Burmese rivers, at a distance they at first

appear between large tadpoles, stationary, contemplating all passing objects, or else snapping at flies

or insects : suddenly startled by something, away they go wdth a hop, skip, and a jump, either inland among
the trees, or on to the water like a flat stone or a piece of slate sent skimming by a schoolboy. They climb on to

trees and large pieces of grass, leaves and sticks, holding on by their pectoral fins exactly as if they

were arms. Now and then they plant these firmly as an organ of support, the same as one places one's elbows

on a table, then they raise their heads and take a deliberate survey of suiTOunding objects.

They are not very timid, in fact my interpreter captured several by means of quietly creeping up to

them and knocking them over ^vith a stick. Occasionally, when moored, they crawled uj) to the boat's rope,

and even on to its sides. Some looked light brown with dark bands, others darker, whilst a few were

of a brilliant emerald gi-een, probably due to the position of the body and the reflection of the light. One
morning when at anchor I saw close to the side of my boat a snake in the water watching one of these fish,

which was intently occupied capturing flies : with a stick I saved it from its reptilian foe, but its colours were

so vivid I could not resist giving it a place in one of my collecting bottles. They are extensively used in

Burma for live bait, a purpose for which they appear to be well adapted.

SYNOPSIS OF SPECIES.

1. Periophthalmus Koelreuteri, D. 10-16
|

12-13, A. 10-14, L. 1. 7"). First dorsal fin variously formed,

being produced or not so. Second dorsal generally banded, and first dorsal mostly with a black intramarginal

edge. Seas and estuaries of India to the Malay Archipelago and beyond.

2. Periophthalmus Schlosseri, D. 0-15
| ^, A. ^\, L. 1. 65, L. tr. 11-12. Banded, with emerald green

spots : dorsal blackish, having a scarlet band, edged with blue and tipped with white. Coasts and large rivers of

India, Burma, Andamans, to the Malay Archipelago and beyond.

1. Periophthalmus Koelreuteri, Plate LXIV, fig. 8.

Oobius Koelreuteri, Pall. Spic. viii, p. 8, t. ii, f. 1.

Periophthalmus Koelreuteri, Bl. Schn. p. 66 ; Cuv. and Val. xii, p. 181 ;
Rlipp. N. W. Fische, p. 140

;

Bleeker, Blenn. en Gob. p. 252; Gunther, Catal. iii, p. 97; Kner, Novara Fische, p. 182; Steind. Ak. Wien,

1869, p. 945 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 485.

Periophthalmus papilio, Bl. Schn. p. 63, t. xiv; Cuv. and Val. xii, p. 190, plate 353; Bleeker, Gobioides,

1874, p. 38.

Periophthalmus argentilineatus, Cuv. and Val. xii, p. 191 ; Bleeker, Amb. and Ceram. p. 276.

Periophthalmus kalolo. Less. Voy. Coq. Zool. ii, p. 146.

Periophthalnms modestus. Cantor, Ann. and Mag. 1842, ix, p. 29 ; Richards. Ich. China, pp. 208, 309

;

Temm. and Schleg. Fauna Japon. p. 147, pi. 76, f. 2 ; Bleeker, Japan, vi, p. 82.

Periophthalmus dipnis, Bleeker, Bant. p. 320.

Periophthalmus fuscatus, Blyth, Joum. Asi. Soc. of Beng. 1859, p. 271, and 1860, p. 111.

Euchoristopus Koelreuteri, Bleeker, Gobioides, 1874, p. 38.

Chood-inud-dah, Andam.

B. v, D. 10-15
I

12-13, P. 15, V. 1/5, A. 11-14, C. 11, L. 1. 75.

Length of head 4 to 4|, of caudal 4f , height of body 7 in the total length, i/j/es—elevated, and close

together, diameter 1/4 of length of head, and 1 diameter from end of snout. Greatest width of head equals its

* The Periophthalmini, Bleeker.

1. Periophthalmus, Bl. Sell. Teeth in a single row in both jaws, partly canines : in many rows of mainly fine, sharp ones

in the pharyngeals.

2. Euclwristoims, Gill. Teeth in a single row in both jaws. No canines : in few rows of mostly conical ones

in the pharyngeals.

.3. Feriophthalinodmi, Bleeker. Anterior teeth in premaxillaries in two rows, the outer canines : in a single row m the

loner jaw, a portion of which are canines.
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heii'lit and 1- in its length. Profile from ej-es to end of snout very abrupt, cleft of montli nearly borizontal,

the" maxilla reaching to below the middle of the eye. Skin of the snout forms fleshy flaps. Teeth—iihont

'^4 conical, pointed ones in each jaw. In some specimens they laterally decrease in size by degrees, as in one

from the Andamans of the same length as the specimen figured, which latter, however, has the teeth of unequal

sizes and distinct curved canines present in both jaws. In a smaller specimen fi-om the latter locality only one

canine has appeared, this seems due to an opposite tooth in the lower jaw having become lost. When teeth are

reo-ular, canines are absent, and the greater development of a tooth seems due to the loss of an opposite one.

p^,ts—the first dorsal fin is much more elevated in some specimens than in others, being shortest in

the immature. Ventrals short, connected with one another in theu- basal two-thirds. Colours—head sometimes

with blue spots. Body olive brown, with white or blue dots : fij-st dorsal bluish with a dark edge, having a

white tip and occasionally white spots at its base : second dorsal generally with a black-white-edged longitudinal

baud in its upper half or upper third, whilst its lowest portion has white dots. Pectoral and caudal often witli

brown dots. nT-i'-ij/-i-i
Steindachner, J. c. observes that Ferwplitluilmu,s Gahonicus and P. eri/thronemus oi JJumeril and (juichenot

are identical with P. /toeZj-ewto-/. .is
Bleeker considers P. papilio as the type of Genus FeriopMhalmus (as restricted) possessing canmes and

many fine rows of sharp teeth in the pharyngeals, and P. Koelreuteri as the type of Euclionstopus, having no

canines, and a few rows of mostly conical ones in the pharyngeals. Gunther observes " the size of the teeth

varies considerably in this species, not only according to age, but in specimens of the same size, and from the

same locality, and even on both sides of the same individual." (Catal. iii, p. 99.)

Eahitat.— Seas and coasts of India, ascending estuaries and tidal rivers, also found at the Andamans, to

the Jlalay Archipelago and beyond. The specimen figured (life-size) is from Sind, and has five enlarged,

curved, canines in the lower, and four in the upper jaw much larger than the remainder of the teeth.

Periophthalmus Schlosseri, Plate LXVI, fig. 4.

Gohins Scldossei-i, Pall. Spic. viii, p. 3, pi. 1, f. 1-4 ; Gmel. Linn, i, p. 1201 ;
Lacep. ii, p. 573 ;

Shaw,

^"^PmopMalmnf! ScMosseri, Bl. Schn. p. 64 ; Cuv. and Val. sii, p. 192 ; Swainson, Fishes, ii, p. 280 ;

Bleeker, Blenn. en Gob. p. 39 ; Cantor, Catal. p. 191 ; Cuv. Reg. Anim. 111. Poisson. pi. 81, f. 1 ; Giinther,

Catal. iii, p. 100.
r, i. -c- i r^ ac a^ aq

Gobms tredecem-radiatus, septem-radiatus, et novem-radiatus, Ham. Buch. ±isJi. Oanges, pp. 40, 4/-, 4»,

366, pi. ii, f. 14. ..

Periophthalmus tredecem-radiatus, septem-radiatus, et novem-radiaius, Cuv. and Val. sii, pp. i«J, iJt)

;

Swainson, Fishes, ii, p. 280. „^ i^.-vr -r^ t>- or-
Periophthalmus Freycineti, Cuv. and Val. xii, p. 197. Quoy and Gaim. \ oy. Ireyc. Foiss. p. 2o/

;

Swainson, Fishes, ii, p. 280.

? Periophthalmus Borneensis, Bleeker, Bom. i, p. 11.

Feriophthahnodon Schlosseri, Bleeker, Gobioides, 1874, p. 39.

B. V, D. 0-15
I
y\, P. 9, V. 1/5, A. -^, C. 12, L. 1. 55, L. tr. 11-12.

Length of head 4 to 4i, of caudal 5 to 6, height of body 5 to 6 in the total length. Eyes—high up,

diameter 4j to U in length of head, 1^ diameters from end of snout, and 1/4 of a diameter apart. Greatest

width of head equals If in its length and rather exceeds its height. Cleft of mouth nearly horizontal,

the maxilla reaches to below the middle of the eye. Teeth—in both jaws, pointed, erect, the fi-ont six in the

premaxillaries the longest. Fins—the first dorsal fin may be entirely absent, composed of very short spines, or

f)f moderate development, or the anterior spine elongated as in the males. Pectorals with a strong muscular

base. Ventrals united in their basal third or entirely separated. Lower edge of caudal obliquely truncated.

(jolnurs—vrhen alive, brownish banded, with emerald green spots most distinct on the head, but in certain lights

all over the body. Fii-st dorsal black, which becomes bluish superiorly, and edged with white, it has a

scarlet band along its centre with a white dot between each ray. Second dorsal the same, but the base lighter

and spotted: anal edged with white. In the male the first dorsal fin has a black band, becoming cobalt

externally and with a scarlet edging.
, ,^ , . i • , i , ,

Hahitat.—Coa&is and large rivers of Bengal, Burma, Andamans, to the Malay Archipelago and beyond,

attaining at least 9 inches in length. The specimen figured (life-size) is from the Irrawaddi.

Genus, 7—BoLEOPETHALMUS,* Cuv. and Val.

Branchiostefjals five: yseudolrancMce, a slit heJmid the fourth gill. Gill.openincjs narrow. Body

suh-cylhulrical : head oilong. Eyes very prominent, situated close together, the outer eyelids well developed. Cleft of

\)wuth nearly horizontal, the upper jaiv sometimes slightly the longer. Teeth in a single row, the anterior ones in the

* Bleeker divides his Boleophthalmi thus :

—

, , i. i
•

1. Scartelaos. Swains. Anterior teeth in the premaxillaries unequal tized, curved, subulate, canmes: in ttie lower jaw

sharp, simple, and of medium size. . • ,, ,

2. Bclenjhthalmtis, Val. Anterior teeth in the premaxillaries, simple, conical, sharp and curved camncB : in the lower

jaw with their apices dilated, truncated or emarginate.
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upper jaw enlarged and stronger than the others : those in the hnver jaiv, in a single horizontal rov:, of ahotif eqrcal

size and having a pair of posterior canines near the symphysis. Two dorsal fins, the anterior with five flexible spines :

the second many rayed and of about equal number to, or rather more than those in the anal : pectoral with its basal

portion muscular and generally free : ventrals more or less united : caicdal ivith its inferior edge obliquely truncated.

Air-vessel present or absent. Scales when present rudimentary or small, generally largest posteriorly.

It should be i-emarked that although the eyes are very prominent during life, this peculiarity is not so

well seen after death. Had the eyes of B. Dussumieri, tenuis, Boddaerti and glaiwiis in my figures been a little

more prominent than delineated, accuracy as to what exists during life would not have been infringed upon.

These fishes are essentially dwellers in the mud, and if placed in an aquarium in deep water appear to

be rapidly drowned.

SYNOPSIS OP SPECIES.

1. Boleophthalmus tenuis, D. 5/28-29, A. 2G. Height of body 10 in total length. Teeth pointed.

Gray along the back, white beneath, black sjJots on head, bands and blotches on body, end of dorsal and upper

edge of caudal with black margins. Sind.

2. Boleophthalmus Dussumieri, D. 5/27-28, A. 2G. Teeth in lower jaw with a slight lobe. First dorsal

neai'ly as high as body, not attached to second dorsal. Gray, black spots on first dorsal and white ones on
second dorsal. Bombay and Sind.

3. Boleophthalmus dentatus, D. 5/27, A. 26-27. Teeth on lower jaw with a slight lobe. First doi-sal

hia-her than the body and connected to the second. Gray, black spots on first dorsal and white ones on second

dorsal. Bombay and Sind.

4. Boleophthalmus glaucus, D. 5/27, A. 25. Thu-teen large teeth in front of upper jaw and 13 lateral ones :

25 sub-horizontal, equal sized, and pointed ones in lower jaw. Height of second dorsal half length of head.

Greenish, dorsals longitudinally banded : upper two-thirds of caudal dark and spotted. Andamans.
5. Boleophthalmus viridis,T>. 5/26, A. 26. Foui-teen large teeth in ii'ont of upper jaw, laterally a few minute

ones : 30 sub-horizontal and pointed ones in lower jaw, the outer the largest. First dorsal high. Height of

second dorsal 3^^ in length of head. Greenish, with black spots on head, back, and dorsal fins. Upper
two-thirds of caudal dark with black angular bands.

6. Boleophthalmus Boddaerti, D. 5/24-25, A. 24. Height of body 5 or 6 in total length. Vertical dark

bands, body covered with opaque blue spots : dorsals with blue spots. Pectoral orange, with a dark edge.

7. Boleophthalmus sculptus, D. 5/25, A. 24. Scales on head and anterior portion of body in tlie form of

flat, rounded tubercles. Greenish-olive along the back, lighter below : six vertical body Isands. India.

8. Boleophthalmus pectinirostris, D. 5/23-24, A. 23-24. Greenish spots on body. Vertical blue spots on
first dorsal fin, transverse ones on second, spots on caudal. Burma to the Malay Archipelago and beyond.

1. Boleophthalmus tenuis, Plate LXV, fig. 1.

B. V, D. 5/28-29, P. 13, V. 1/5, A. 26, C. 13.

Length of head 5| to 6j, of caudal 4^ to 4|, height of body 10 in the total length. Eyes—elevated,

projecting above the dorsal profile during life time, situated close together, diameter 1/6 of length of head,

1 diameter fi'om end of snout. Greatest width of head equals 2j- in its length, and its height equals its width.

Upper jaw the longer, snout rounded in both senses, its skin loose but without any angular flap. The extent

of the gape of the mouth exceeds its cleft, the maxilla reaches to below the last third of the eye. Eight or

ten short barbels along the lower edge of each ramus of the lower jaw, but no central barbels under symphysis.

Teeth—from 7 to 9 large, pointed, canines in the centre of the upper jaw on either side directed downwards,
whilst laterally on either side of them are about 10 more one-third of their size, and also pointed : those in the

lower jaw are compressed, sub-horizontal, pointed and about 17 on either side, two moderately sized posterior

canines above the symphysis. Fins—first dorsal about 1/3 higher than the second, and about as high as the

bod}', the interspace between the two fins in a large specimen equals the height of the first dorsal fin : second

dorsal reaches nearly to the base of the caudal, which is lanceolate and inferiorly truncated. Pectoral as long
as the head, excluding the snout : ventral one-foui-th shorter and the two fins united in their whole extent.

Anal beneath, but not so high as, second dorsal. Gill-opening small, before the lower half of the base of the

pectoral. Scales—absent, a few crypts in the skin in the last part of the body. Colours—graj'ish superiorly,

becoming white along the abdomen : numerous black spots on the upjier surface of the head and commencement
of the body, which latter has cloudy marks and bands from the second dorsal fin. First dorsal black superiorly

and with some dark bands inferiorly : second dorsal with about nine or ten oblique black bands in its lower
two-thirds continued on to the body, posteriorly its upper edge white with a black margin as is also upper edge
of caudal. Pectoral and ventral gray, anal white : caudal blackish with white spots each having a black centre.

Habitant.—Estuaries of Kurrachee. The one figured is life-size. Largest specimen obtained 6i inches

in length. It is common in Sind, but does not appear to extend so far east as Bombay.

2. Boleophthalmus Dussumieri, Plate LXIV, fig. 9.

Cuv. and Val. xii, p. 207, pi. 354 ; Gunther, Catal. iii, p. 104.

B. V, D. 5/27-28, P. 19, V. 1/5, A. 26, C. 13, L. 1. ca. 125.
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Lengtli of head -Jj, of candal 4.1 to 4|, heiglit of body 7| to 8 in tlie total length. Ei/es—rather

prominent, diameter 1/7 of length of head, 1 diameter from end of snout, and 1/3 of a diameter apart.

Greatest ^-idth of head equals 2^ in its length, and its height equals 1/2 its length Snout obtuse descending

almost vertically from the eyes, the anterior end of the clett of the mouth below the middle of the height of

the head its cleft slightly oblique, and the maxilla reaches to below the hmd margin of the orbit. Barbels—

absent
'

Teeth—three on either side of the middle of the upper jaw, pointed, and directed downwards, about

''.5' small conically shaped ones along either branch of the upper jaw : about 2o truncated and notched

sub-horizontal ones along either side of tlie lower jaw, and a pair of posterior canines. Fms-&vst dovsnl

nearly or as hio'h as the body, its base slightly longer than its height, it does not extend so far as to the base of

tlie second dorsal : the second dorsal commences midway between the anterior margin of tlie orbit and the base

of the caudal fin, its rays are about half as high as those of the first dorsal and equal tliroughout. Pectoral as

lono- as the head ^nthout the snout: ventrals entirely united, more tlian half aslong as the head, and extending

half way to the vent : anal commencing under the fourth dorsal ray, its posterior rays slightly the longest and

about half as high as those of the second dorsal ; caudal pointed, its lower i-ays truncated. ,Sca/M-distinct on

the body, but somewhat indistinct on the head. Colours—gvaj, first dorsal purplish, covered with round black

spots : the second with two or three rows of oblong white spots :
caudal black.

Uabitat.—Bombay and coast of Sind, to G inches in length.

3. Boleophthalmus dentatus, Plate LXIV, fig. 10.

Cuv. and Val. xii, p. 208, pi. 355.

B. v, D. 6
I

27, P. 19, V. 1/5, A. 26-27, C. 15.

Leno-th of head 5 to 5^, of caudal 4 to 4^, height of body 7i to 8^ in the total length, ^-^e.s—rather

prominent,''diameter 1/7 of len'gth of head, H to 2 diameters from the end of snout and halt a diameter or less

apart Head its Ijreadth equals its height and half its length. Snout somewhat oljtuse, the anterior end of the

cleft of the mouth is opposite about the middle of the height of the head, its cleft is slightly oblique, and the

maxilla reaches to below the hind margin of the orbit. i'nrZ/e?,?—absent. Teeth—three on either side of the

middle of the upijer jaw, elongate, directed down^^•ards and slightly forwards, about 25 conical ones along either

branch of the upiier jaw. A^pair of enlarged, recurved canines internally and behind symphysis of the lower

iaw and from 35 to 40 nearly horizontal teeth, on either branch of the lower jaw, with theu- summits

tricuspidate, or else with a slight lobe on the outer side. F!ns—&rHt dorsal one fourtli higher than the body

below it its rays extend beyond the membrane, which last reaches posteriorly as far as the base of the second

dorsal • the second dorsal fin commences midway between the snout and the base of the caudal, its rays are

about iialf as high as those of the first dorsal, and of equal height throughout. Pectoral as long as the head

posterior to the orbit : ventrals entirely united, half as long as the head, and not extending half way to the vent

:

anal commencing under the fourth ray of the second dorsal, has its posterior rays a little the longest and rather

above half the heioht of those of the second dorsal : caudal pointed, its lower rays shorter than the upper.

Scales—only distinct in a narrow band on the abdomen, along either side of the anal fin, some along the sides

below the second dorsal fin, and a few towards the head, elsewhere they look like rough points. Air-vessel-

small but present. Colours—olive gray, with dull vertical bands on the body, six or eight of which are

continued to the lower half of the second dorsal fin. First dorsal purplish, covered with black spots, having

whitish edo-es, whilst the upper margin of the fin is yellowish : second dorsal with about five rows of oblong

white spots, and some black ones having white edges along the first-half of its base. Upper margin of the

caudal with a white band and yellow sjiots between its black rays.

Whether this species and B. Bussumien are in reality distinct species may he open to question, they

commence to appear in Bombay, where however they ai-e not so common as B. Boddaertl, but m Smd they have

completely supei-seded it.

Eabitat.—Bomhiij and Kurrachee, to 7^ inches in length.

4. Boleophthalmus glaucus, Plate LXV, fig. 3.

B. V, D. 5 1 27, P. 19, V. 1/5, A. 25, C. 13.

LencHh of head 5 to 5i, of caudal 4i, height of body 8 to 9 in the total length. .E?i/es—prominent

(more so durino' life than is shown in the figure), situated close together at the summit of the head, diameter

1/5 of lenoth of head, H diameters from end of snout. Greatest width of head equals its length behind the

eyes its heio-ht is a little less. Pi-ofile from eyes to snout rather abrupt. The maxilla reaches to below the

middle of the eyes. A few short tentacles along the lower edge of each ramus of the mandibles, none below the

sympliysis. Teeth—13 large, pointed, canine-like ones in front of the upper jaw, the outer of which on either side

is a little enlarged and recurved, laterally there are 13 more teeth as large as those m tlio mandibles. Twenty-five

sub-horizontaiand pointed teeth in the lower jaw, all of about the same size : a pair of posterior canines above

the symphysis. Fins—first dorsal elevated, its height Ix-ing from 1/5 to 1/6 in the total length, second dorsal

about 2/3 the height of the body, or half the length of the head, posteriorly it is not connected by membrane to

the base of the caudal. Pectoral equals half the length of the head. Ventrals united along their whole extent.

Caudal lanceolate. Scales-ramute, but visible in the last half of the body. Colours-greenish tmged with

violet alono- the abdomen, cloudy bands on head, a few widely scattered black spots on the cheeks and upper

fourth of body. Second dorsal with dark horizontal Hnes, most distinct posteriorly. Pectoral gray, with a.
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yellowisli outer edge. Anal yellowish. Caudal light iu it.s lower third, whilst superiorly it is dotted or covered

with white spots surrounded by a black ring.

This lish ditiers from B. viridis in having a wider first dorsal fin, a higher second dorsal, in its dentition

and colours, &c. ,_.,,,
JI((?i/;af.—Andamans, where the specimen figured (life-size) was obtained : it, along with Penoplithaimus

Koelreuteri and other allied forms, frequents in hundreds the large mud flats, but it is most difficult to captm-e any

as they dive down instantaneously into the semifluid mud on the slightest sign of danger. It is said that crows

and birds of prey never trouble themselves to pursue them, as catching is an almost hopeless task.

5. Boleophthalmus viridis, Plate LXVI, fig. 5.

Gobius viridis, Ham. Buch. Fish. Ganges, pp. 42, oGCj, pi. 32, f. 12.

Boleophthalmus viridis, Cuv. and Val. xii, p. 213 ; Cantor, Catal. p. 195 ; Giinther, Catal. iii, p. lO-l.

Boleoxththalmiis histoplwrus, Cuv. and Val. xii, p. 210.

Boleophthalmus avmqjatorius, Richards. Voy. Sulph. Fishes, p. 148, pi. 02, f. 1, 2, and Ich. China, p. 208.

Scartelaos viridis, Blocker, Gobioides, 1874, p. 40.

B. V, D. 5
I

26, P. 21, V. 1/5, A. 26, C. 15.

Length of head 5i of caudal 4^, height of body 10 in the total length. Eijes—xevj protuberant,

close together, diameter 1/6 of length of head, and 1\ diameters from end of snout. Greatest width of heiiil

equals its height, or 1/2 its length. Profile from eye to snout rounded. The maxilla reaches to below the

hind edge of the eye. A few short tentacles along the lower edge of each ramus of the lower jaw, and a larger

one under the symphysis. Teeth—14 large, pointed, canine-like ones in front of the upper jaw, the outer of

which is the largest but not recurved, laterally there are some small pointed ones. About 30 sub-horizontal and

pointed teeth in the lower jaw, the outermost of which is the longest. A pair of posterior canines above the

symphysis, i^f/ts—first dorsal from two to three times as high as the body, and with a very narrow base :

second dorsal low, its height equalUng 3|- in the length of the head, whilst posteriorly it has a membraneous

connection between its last ray and the base of the caudal. Pectoral as long as the head excluding the snout.

Ventrals connected together for ahnost their entire length. Caudal lanceolate. /Series—microscopic. Colours—

greenish, becoming white beneath. Some black spots rather widely separated upon the head, body, and dorsal

fins : caudal with its upper two-thirds having dark angular bands, its lower third white. In two specimens in

the British Museum there arc some narrow, vertical, dark bands on the sides.

Zfttft/iaf.—Estuaries and coasts of Bengal to the Malay Archipelago and beyond. Specimen figured (life-

size) is from Akyab.

6. Boleophthalmus Boddaerti, Plate LXV, fig. 2.

Oohius Boddaerti, Pall. Spicil. viii, p. 11, pi. 2, f. 4, 5 ; Gmel. Linn, i, p. 1201 ; Shaw, Zool. iv, p. 238.

Eleotris Boddaerti, Bl. Schn. p. 66.

Gohius striatiis, Bl. Sch. p. 71, t. 16 (fom.).

Gobius Russell, i, p. 42, and Nettee Icunla mottah, pi. 54.

Gobius plinianus. Ham. Buch. pp. 45, 366, pi. 35, f. 13.

Boleophthalmus Boddaerti, Cuv. and Val. xii, p. 199 ; Bleeker, Blenn. en Gob. pp. 5, 40, and Gobioides,

1874, p. 40 ; Cantor, Catal. p. 192 ; Jerdon, M. J. L. and Sc. 1851, p. 144 ; Giinther, Catal. ui, p. 102
;
Kner,

Novara Fische, p. 182.

Boleophthalmus pliniaims, Cuv. and Val. xii, p. 205.

Apocryptes pimctatus. Day, Proc. Zool. Soc. 1867, p. 941.

B. V, D. 5
I

24-25, P. 17, V. 1/5, A. 24, C. 13, L. 1. 70, L. tr. 19-21.

Length of head 4^ to 5, of caudal 6 to 6, height of body 5 to 6 in the total length. Eyes—h\gh up,

projecting, diameter from 6 to 7 in the length of head, 1 to 1^ diameters from end of snout, and 1/4 of a

diameter apart. Greatest width of head about equals its height, or its length excluding the snout. Jaws of

about equal length, the maxilla reaches to below the hind edge of the eye. Barbels—&h&ent.^ Teeth—the six

central ones in the premaxillarics are canines pointing do^vnwards, there arc about 30 more pointed ones, but of

inuch smaller size laterally. In the lower jaw the teeth are horizontal, about 30 on either ramus, truncated at

their summits, whilst some have a slight lobe on either side : above the symphysis are a pair of posterior canines.

Inferior pharyngeal bones spoon-shaped, approximating along the inner side, where a fine row of teeth exists

merely at the opposed edges. iScaZes—cycloid, scarcely, if at all, imbricate on thehoad altliough extended all

over it, on each scale on the head and anterior portion of the body is a rough elevation, sometimes pitted m the

centre, and as the fish becomes older it appears as if in place of scales its anterior portion were covered instead

with small rough elevations. 19 to 21 rows of scales between the front margins of dorsal and anal fins, and eight

between their posterior margins. ^tV-iiesseZ—present, but small. CoZo?<c.s—greenish blue, with seven or eight

vertical black bands : body covered with opaque blue spots : first dorsal likewise blue-spotted, and three rows on

the second, with four large series along its base. Pectoral orange, with a black edge : or dark, vyith an orange

margin : anal and caudal blackish : ve'utrals purplish. In some specimens I find a few large white spots along

the bases of either dorsal fin, whilst the whole of the first dorsal is densely dotted with round blue spots, and

there arc four rows of blue ones along the second dor.sal as seen in B. pjeetiiiirostris. It climbs up rocks and
2 E 2
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pieces of -n-ood, -n-hen it resides in sliallow estuaries. If kept damp it lives some time ont of water, and is

lii'ought in considerable numbers to Bombay markets, in baskets covered with wet cloths.

Hahitat.—Coasts and estuaries of India and Burma to the Malay Archipelago. I have not taken it West
of Bombay, it being replaced in Sind by B. tenuis, Dussumieri, and dentatas. Burmese specimens have usually
a black edge to the pectoral fin.

7. Boleophthalmus sculptus.

Giinther, Catal. iii, p. 101.

B. V, D. 5
I

2.J, P. 15, V. 1/.5, A. -li, C. 1.5.

Length of head 4-o, of caudal ."JJ-, height of body G in the total length. Ei/es—diameter 4i in length of
head, 1 diameter from end of snout, and close together. Greatest width of the head equals its length behind
the eyes, whilst its height is a little less. The maxilla reaches to below the last third of the eye. Teeth—
six large, vertical, pointed teeth in front of premaxillaries, laterally a row of fine pointed ones : those in the
lower jaw tnincated at their summits, some having a slight lobe on either side ; a pair of posterior canines above
the s^Tnphysis. Fins—third dorsal spine wdth a filamentous prolongation. Pectoral rather short. Caudal
tnincated. Scales—cycloid, those on the head and anterior portion of the body rudimentary, with flat,

I'ounded tubercles, having a depression in their centres. In the last portion of the body they become more
distinct, there are about 12 rows between the anterior portion of the bases of the second dorsal and anal fins.

Colours—" greenish-olive, yellowish on the belly : six rather distinct darker bands descend obliquelj' from the

back towards the belly : the anterior dorsal grayish, the other fins reddish." Giinther, I. c.

Hahitat.—India, from whence one specimen was brought by General Ilardwieke.

8. Boleophthalmus pectinirostris.

Gobius pectinirostris, Gmel. LLun. i, p. 200; Bl. Schn. ji. 70; Lacep. ii, p. 542; Shaw, Zool. iv, p. 24-3.

Apocryjites pectinirostris, Cuv. and Val. xii, p. 150.

Boleopldhalmus pectinirostris, Rich. Ich. China, p. 208 ; Cantor, Catal. p. 193 ; Giinther, Catal. iii, p. 103.
Boleophthabnus Boddaertii, Rich. 1. c. ; Temm. and Schleg. Fauna Jajjou. Poissons, p. 148, pi. 7^, f. 3.

BoleopMlialmus inornatus, Blyth, J. A. S. of B. 1860, p. 148.

B. v, D. 5
I

23-24, P. 18, V. 1/5, A. 23-24, C. 14, Vert. 11-14.

Length of head 4|, of caudal 5, height of body G in the total length. Eijes—approximating, diameter
1/4 to 1/5 of length of head, 2/3 of a diameter from end of snout. The greatest width of the head
equals a little above 1/2 its length, and its height equals its length without the snout. The maxilla extends to

below the hind edge of the orbit. Teeth—three large, pointed, and vertically placed teeth on either side of the
centre of the upper jaw, and about 40 small conical ones laterally : teeth in lower jaw horizontal, about 36 or
40 truncated and notched ones along either ramus, also a pair of posterior canines. Fins—spines of first dorsal

filamentous and extending some distance beyond the membrane, their height being nearly twice that of the
body : last dorsal rays 3/4 height of body. Pectoral as long as the head excluding the snout : ventrals reach
half way to the anal, and are united in their entire extent. Caudal pointed. Scales—cycloid, anteriorly
rudimentary, those in the posterior portion of the body are more developed, but in irregular rows, there being
about 17 between the posterior extremities of the second dorsal and anal tins. Colours—the body with small,

dark tubercles, and verdigris spots. Vertically placed blue spots on the first dorsal fin, and six or
seven transverse ones on the second, where they sometimes form bands : some also on the caudal : the other
fins brownish.

There are seven specimens up to 3 inches in length in the Calcutta Museum, received from the Tenasserim
Provinces, where they were collected by the late Major Berdmore, and are the type of Blyth's B. inoratus. It

seems to be a more Westerly form than most of the Indian species of this genus.
Habitat.—Coast of Burma to the Malay Archipelago and beyond.

Genus, 8

—

Bosteichtuys,* (Lacc'p.) C. Dumm-il.

Bosiryclms, Lacep. ; Fkilypnus, Ya\. ; Bostrictis and Ictiopo<jon, Raf
.

; Pliilypnodon, Bleeker ; Bostrichthys,

C. Dum. ; Lenibus, Giinther.

BrancMostprjals four to six: p)soudohrancltia'. Gill-openimj of moderate width. Body moderately elongated,

sub- cylindrical anteriorly: head somewhat depressed. Eyes lateral, of moderate size, not piromiuent. Teeth in the jaws
in many rows without canines, present on the vomer, present or absent on palate and tuny ae. Two dorsal fins, the

anterior with 6 or 7 spines, the second and the anal of about the same lenyth (10-13). Base of pectoral sliqhtly

muscular: ventrals placed close together but not united. Scales of moderate or siuall size, cycloid or ctenoid,

head scaled or scaleless.

* The riuhjimi, Bleeker, which possess vomerine teetli, consist of;—
1. Philypnoflon, Bleeker. Teeth on palatines and tongue. Scales ctenoid. Head scaleles'.

2. Bostrichthys, C. Dnm. Palatines and toniruc edemulons. Scales cycloid. Head scaled.

3. Fhilypnus, Val. Palatines and tongue edentulous. Scales ctenoid. Head scaled.
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SYNOPSIS OF SPECIES.

1. Bostrichthys Sinensis, D. | y^'^, A. i, L. 1. 140. Anterior nostril long and tubular. Dark brown,

with a large black white-edged ocellus at the upper part of the base of the caudal fin. Andamans to China.

Bostrichthys Sinensis, Plate LXV, fig. 4.

Bostryckus Sine^isis, Lacep. iii, p. 141, pi. 14, f. 2.

Gobius Sinensis, Cuv. and Val. xii, p. 94.

Philypnus oceUicauda, Richards. Voy. Sulphur, Fishes, pp. 58, 149, pi. 5C, f 1-3, IG.

Philyjmus Sinenis, Richards. Ich. China, p. 210.

PMhipnus ophicephalus, Bleeker, Verb. Bat. Gen. xxii, Blen. en Gob. p. 20.

Bostrichthys Sinensis, Gill, Proc. Acad. Nat. Sc. Phil. 1800, p. 125 ; Kner, Xovara Fische, p. 186 ;

Bleeker, Gobioides, 1874, p. 13.

Eleotris Sinensis, Giinther, Catal. iii, p. 127.

Bostryckus Sinensis, Bleeker, Bintang, 1808, p. 5, and Eleotriformes, 1874, p. 4.

Lee-mee-jo-do-dali, Andam.

B. V, D. 6
I
To?T^, P. 15, V. 1/5, A. i, C. 13, L. 1. 140, Vert. 12/15.

Length of head from 4^ to 4|, of caudal 6i to 7, height of body 7| to 8 in the total length. Eyes—

diameter 1/5 of length of head, 1^ diameters from end of snout, and 2 diameters apart. Head obtuse, broad,

depressed. Lower ^jaw the longer, the maxilla reaches to below the hind edge of the eye. Greatest

width of head equals its length excluding the snout, its height equals about 1/2 its length. Anterior nostril

tubular and long. Teeth—in equal sized villiform rows in both jaws, also on a semi-oval spot on the vomer.

Pins—&Tst dorsal not so high as the second, a rather considerable interspace between the two fins. Pectoral

and ventral of about the same length, and equalling the head excluding the snout. Caudal rounded

or wedo-e-shaped. Scales—cycloid, rudimentary on the top of the head and the nape : small on the cheeks,

lar<rer on the opercles. On the body they are irregular. Colours—dark brown marbled, a black white-edged

ocellus at the upper part of the root of the caudal fin : three bands formed of spots along the dorsal fin, caudal

also vertically banded by spots.
t ,Tn • x • o

Eahitat.-Andnm^-as, to the Malay Archipelago and China. The specimen figured (hfe-size) is from the

Andamans, where it is not uncommon in the brackish waters, feeding on small Crustacea.

Genus, 9

—

Eleoteis,* Oronovius.

Brwnchiostegals from four to six, occasionally terminating anteriorly in a spine : pseudolrancJdce present.

Gill-openinrjs of imderate width. Body suh-cylindrical : head oblong. Eyes-lateral, not prominent, mid of moderate

size. Teeth small, none on vomer or palatines. Two dorsal jins, the anterior with few (5-8) spines, and these

sometimes filamentous : base of pectoral slightly muscular: ventrals placed close together but not united. Scales

present. Air-vessel large. Anal papilla distinct. Pyloric appendages generally absent.

As in the Genus Gobius I considered it unadvisable to adopt minute sub-divisions, for the purpose of

formino- Genera, I cannot but think that the same plan had better be continued for Genus Eleotris, or Gobies

with separated ventral fins and no teeth on the palate. Those which have an outer barbed row are likewise

properly removed to separate genera, as Mogurnda, GiU.

Geographical distribution.—These fishes are generally found in the seas of the tropics, mostly along the

shores, in estuaries, or tidal rivers, but not above tidal influence. The only one I have observed that appears

* Many of the frjllowing Genera which comprise Eleotrii and Balii of Bleeker are comprised in the above •

—

No crests or serrated ridges on the head : teeth in mani) rows in both jaus, Eleotris, Gr(mow.=Qobiomo'mdes, Laci:p.=Erotelis,

Poey anterior canines also in both jaws and the inner row in the lower enlarged, Odonteleotris, Gill : or simply the outer ro-.v

enlart'ed, Guavina, Bleeker : head scaleless, Belohrcmchus, Bleeker : or the inner row in the lower jaw may be slightly enlarged (scales

28 10^40 'isthmus narrow) Ophiocara, Gill : or the outer row in the upper jaw, and anteriorly the outer in the lower, which also has

its inner row posteriorly enlarged (a preopercular spine), Clieilodipterus, H. B =CuUus, Bleeker : or the teeth may be subequal

and slender (upper surface of head scaled) Gohiomorphus, Gill.
, •

i ,
- ,

Or the teeth may be in few rows in both jaws, the outer being enlarged in the upper, and also anteriorly in the lower as is also

its posterior inner row ( isthmus of medium size) Oxyeleotris, Bleeker.
, . • ui i

Or the teeth may be in many rows in the wpper, and only a single one in tlie lower jaw, as Fogoneleotris, Bleeker,

and Oymneleotris, Bleeker.
, , , , , • n j- r>i i

Osseous crests or serrated ridges on the head : teeth m many rows in both jaws, crowded and of equal size, liutis, Bleeker ;
or

subequal in size (head scaleless) Gymnobutis, Bleeker : or the outer row enlarged in either jaw (head convex) Prio-iwbutis, Bleeker
;
or

slender and not crowded, with the outer row slightly enlarged, OJ/>ntobutis, Bleeker.

Or there may be many rows of teeth in both jaws, the outer being slender and moveable, as Dormitator, Gill

:

Asterropte'ryx, lliipp. , . , , ,. i » i
•

Or the teeth in the jaws may be fixed in many rows in both jaios, the outer enlarged, in the lower a posterior lateral canine.

Scales large and ctenoid. Brachi/cleotris, Bleeker ; or cycloid Hetereleofns, Bleeker. ,.,, r^-,.

Or the scales may be small : teeth in many rows in both jaws, the outer the longer, and partly canine-like, Fareleotris, Gill :

or with only two canines at the symphysis of the premaxillaries, and posterior canines above the symphysis ot the lower

jaw, Oxymetnpon, Bleeker.
. . j7 i • ti

Or the teeth may be in one or more roios in the premaxillaries, the inner being rudimentary, or m many m the lower yxw, the

outer the longer and unequal, a posterior lateral canine, Valeiv:iennesia, Bleeker : or a single row in the upper jaw, an enlarged outer

unequal row in the lower, and a large posterior curved canine, Eleotriodes, Bleeker.
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to livo ill fresh water as well as brackish or saline is tlie E. fusca, whicli tliougli most numerous near tlie coasts,

is still found a liuaclred miles and more from the sea.

SYNOPSIS OF SPECIES.
'

1. Elentris macrolqndota, D. 7
|
|, A. ^, L. 1. 30. Brownish, dorsal, anal, and caudal spotted. India.

2. Eleotris vmralis, D. 6
|
j\, A. -^, L. 1. 100. Ko scales on head. Two or three red longitudinal

bands along the body, some on head, several on dorsal fins, and a black mark at the summit of the first dorsal,

between its third and fourth spines. Seas of India to the Malay Archipelago.

3. Eleotris sexijuttata, D. 6
| yV. ^- iV' L. 1. 75-80. Blue spots, with dark edges on the sides of the

head, a black upper edge to first dorsal fin, and six violet stripes along the second, anal with two : caudal

spotted. Ceylon to the ilalay Archipelago.

4. Eleotris felkeps, D. 6
|

^l, a. 11, L. 1. 27, L. tr. 12. Brownish-white, irregularly spotted and blotched

with a darker colour, fins spotted. Andamans.
5. Eleotris macroclon, D. 6 |

i, A. |, L. 1. 120, L. tr. 30. Canines in jaws. Brownish. A dark ocellus

at upper part of base of caudal fin : fins spotted. Estuaries of Bengal and Burma.

6. Eleotris poroueijhalus, D. 6
| ^^Vu' ^- t- L- 1. 36-37, L. tr. 12-13. Twenty-five to thirty rows oP scales

bsfore the dorsal fin. Brown, marbled with darker. Dorsals spotted, anal with a dark band. Andamans,

Burma, and to the I\Ialay Archipelago.

7. Eleotris oxjliiocephalus, D. 6
| sV- ^- h L- 1- 31-34, L. tr. 10-11. Fifteen rows of scales before the

dorsal fin. Brown, blotched and marbled with darker. Fins banded. Africa, Andamans, and to the

Malay Archipelago.

8. Eleotris cavifrons, D. 6 |

i, A. |, L. 1. 65, L. tr. 17. A preopercular spine. Scales extend to the snout,

55 rows before the dorsal fin. Brown, with a few spots on the body, dorsal and caudal barred in spots.

Andamans.
9. Eleotris fusca, D. 6

|
|, A. |, L. 1. 60-05, L. tr. 16. A preopercular spine. Scales extend to the

snout, 48 rows before the dorsal fin. Leaden-black, and of various colours, fins spotted. Coast of Africa and

India to the Malay Archipelago.

10. Eleotris Canarensis, D. 6
1
|, A. i, L. 1. 58, L. tr. 17. Forty-two rows of scales before the dorsal fin.

Dark brown, mottled : fins spotted. Mangalore.

11. Eleotris luteus, D. 6
]
|, A. |, L. 1. 50, L. tr. 12. A preopercular spine. Scales do not extend to so

far as the eyes, 23 rows before the dorsal fin. Dirty-gray, with vertical bands : fins spotted. Andamans.

12. Eleotris scintillans, D. 6
|
|, A. -f,

L. 1. 42, L. tr. 15. Thirty-four rows of scales before the dorsal fin.

Brownish, marbled with darker, a dark ocellus at upper part of base of caudal fin. Dorsals spotted, anal with

a dark band. Akyab and the Andamans.
13. Eleotris litoralis, D. 6

|
|, A. |, L. 1. 35, L. tr. 11. Thirty rows of scales before the dorsal fin.

Brownish, marbled with darker, dorsal and caudal fins spotted. Andamans.

14. Eleotris capenda, D. 6
|
|, A. |, L. 1. 3U, L. tr. 9. Serrated ridges on the head. Interorbital space

.scaleless. Brown, a black blotch edged with scarlet at base of pectoral fin : vertical fins spotted. Coasts of

India to the Malay Archipelago and beyond.

15. Eleotris butis, D. 6
|
|, A. i, L. 1. 28, L. tr. 9-10. Maxilla extends to below middle of the eye.

Serrated ridges on head. Interorbital space scaled. Brownish, with a black blotch edged with scarlet at base

of the pectoral fin : fins spotted. Seas and estuaries of India to the Malay Archipelago.

16. Eleotris Amhoinensis, D. 6
|

i, A. I, L. 1. 28, L. tr. 9. Maxilla scarcely reaches to below front edge

of the eye. Serrated ridges on the head. Interorbital space scaled. Brownish, a black blotch edged with

yellow at base of the pectoral fin : fins spotted. Seas and estuaries of India to the Malay Archipelago.

1. Eleotris macrolepidota.

Scicena viaerolepiclota, Bl. t. 298 ; Bl. Schn. p. 80.

Eleotris tumifrons, Cuv. and Val. xii, p. 241.

Eleotris macrolepidota, Giinther, Catal. iii, p. 111.

Dornmtator macrolepidota, Bleekcr, Eleotriformes, 1874, p. 6.

B. vi, D. 7
I
\, P. 13, V. 1/5, A. J^, C. 16, L. 1. 30.

Length of head, of caudal fin, and height of body, each nearly 1/4 of the total length. Si/es—diameter

1/4 of length of head, 1 diameter from end of snout, 3 diameters apart. Height of head 3/4 of its length.

Interorbital space swollen : otherwise the upper surface of the head is flat. Cleft of mouth very
_

oblique.

The maxilla reaches to beneath the anterior margin of the orbit. Teeth—villiform. Scales—finely ctenoid on the

l)ody, those on the ujiper surface of the head small. Colours—brownish, with brown spots on the second dorsal.

Bloch in his figure gives it six vertical bands on the body, and both dorsals, anal, and caudal spotted.

Eabitat.—The specimen from which Bloch took his figure is stated to have come from India, and

to attain 9 inches in length.

2. Eleotris muralis, Plate LXIX, fig. 1.

(Quoy and Gaim.) Cuv. and Val. xii, p. 253, pi. 357 ; Bleeker, Amb. and Ceram. p. 276 ;
Gunther,

Catal. iii, p. 130.
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Valenciennea muralis, Bleeker, Boeroe, p. 412, and Eleotriformes, 1874, p. 6.

Eleotrio'ide? muralis, Bleeker, Goram. p. 212.

B. V, D. 6
1

Jj, P. 19, V. 1/5, A. ^, C. 13, L. 1. ca. 100.

Length of liead 4J, of caiidal 4J, heigbt of body 6J in the total length. Eyes—di&metcr 1/5 of length of

head, 1^- diameters from end of snout, and 1 apart. Greatest width of head equals its height or its length

behind the middle of the eyes. Cleft of mouth oblique, commencing anteriorly opposite the middle of the eye :

the maxilla reaches to below the front edge of the orbit. Teeth—a single row of pointed, rather curved, and

laro-e teeth in the premaxillaries : villitbrm in the lower jaw, with anteriorly an outer row of curved teeth ending

laterally in one or two canines. Fins—dorsal spines with filamentous terminations, the third being half higher

than the body : the last dorsal ray as high as the body. Pectoral nearly as long as the head : ventral reaches

half way to the anal. Caudal pointed. Scales—none on the head, those on the body ctenoid, about 30 rows

between the anterior portion of the bases of the second dorsal and anal fins. Colours—two or three longi-

tudinal red bands along the upper half of the body, and which may be broken up mto spots, sometimes there

are also a few vertical red bands crossing the horizontal rows at right angles : three or four red bands on the

head, those on the opercle being tortuous. Several rows of red spots on the first dorsal fin forming bands, and

a black blotch at its summit between the third and fourth spines. Two or three red lines along the second

dorsal, and one along the anal fin : caiidal with red spots.

Amongst Sir Walter EUiot's collection of drawings is a coloured one of the fish captured inside a Mnrcena,

at Madi-as, and referred to by Jerdon in the M. J. L. and Sc. 1851, p. 143, it may perhaps be the species

described above. Dr. Giinther identified one of Sir Emerson Tennent's drawings of Ceylon Fishes with

E. muralis, therefore it would appear to be found oS that island. Bleeker places E. lineato-ondatas, Kner, as a

synonym of this species.

Eahitat.—Seas of India to the Malay Archipelago.

3. Eleotris sexguttata.

Cuv. and Val. xii, p. 254 ; Bleeker, Blen. en Gob. p. 253, and Sumatra, p. 52
;
(Jerdon, M. J. L. and Sc.

1851, p. 143 not synon.) ; Giinther, Catal. p. 130.

Valmciennea sexguttata, Bleeker, Boeroe, p. 412, Arou, 1873, p. 2, and Eleotriformes, 1874, p. 6.

Eleotriodes sexguttata, Bleeker, Goram. p. 212.

B. iv-v, D. 6
I tV, P- 21, V. 1/5, A. ^, L. 1. 75-80.

Height of body 7 to 8 in the total length. Eijes—not one diameter apart. Jaws of equal length

anteriorly. Teeth—in a single row of unequal size. Fins—dov&&\ spines, from the second to the fourth inclusive,

produced into filaments. Colours—greenish, shot with rosy : blue spots, with dark edges on the side of the

head : occasionally a violet spot before the dorsal fin, which latter has a black superior margin : second dorsal

with six longitudinal violet stripes, anal -with two : caudal with pearl-coloured ocelli edged with violet.

Jerdon's fish can hardly be identical with Cuv. and Val. The figure amongst Sir W. Elliot's drawings

represents a fish with D. 6/11. Body gray, with six vertical bands, six black spots at the base of the caudal fin

and a large black j-ellow-edged ocellus at tlie base of the pectoral. Fii-st dorsal white in its lower 1/3, black in

its upper two-thirds : second dorsal white along its base, gray in its outer three-fourths. Caudal with a white

tip. Fu'st dorsal about 1/2 the height of the second, which equals that of the body. It is marked " Eltutris

6 guttata ? C.V. ? NatsooU Tamil. Butis." It appears similar to E. Amboinensis.

Habitat.—Ceylon to the Malay Archipelago.

4. Eleotris feliceps.

Blyth, J. A. S. of Beng. 1860, p. 146 ; Day, Proc. Zool. Soc. 1869, p. 517.

B. V, D. 6
I tV, p. 15, V. 1/5, A. 11, C. 13, L. 1. 27, L. tr. 12.

Length of head 1/4, of caudal 1/5, height of body 1/5 of the total length. Eyes—close together, 1 diameter

from end of snout. Head slightly depressed, snout pointed. Lower jaw the longer. Cleft of mouth short, the

maxilla only extends half way to below the orbit : no preopercular spine. Teeth—viUiform. Fms—dorsal

spines filiform : central caudal rays the longest. Scales—cycloid as far as the base of the anal fin, where they

become strongly ctenoid : anteriorly they reach to the posterior margin of the orbit, and also cover the cheeks

and opercles : twelve rows between the bases of the second dorsal and anal fins. Colours—brownish-white,

irregularly spotted and blotched with a darker colour : dark bands pass do-wnwards from the orljit : fins more

or less spotted.

HaUtat.—Andamans, from whence the Calcutta Museum received one specimen 1^ inches in length.

5. Eleotris macrodon, Plate LXV, fig. 3.

Bleeker, Beng. en Hind. p. 104, t. 2, f 1 ; Giinther, Catal. iii, p. 129.

Odonteleotris macrodon. Gill, Bleeker, Eleotriformes, 1874, p. 14.

B. V, D. 6
I

1, P. 17, V. 1/5, A. I, C. 13, L. 1. 120, L. tr. 30.

Length of head 4^, of caudal 6, height of body 6 in the total length. Eyes—diameter Q\ in length of

head, 11 diameters from end of snout, and 2 apart. Upper surface of head flattened, snout slightly elevated.
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Greatest wiclth of licad equals its length behind the eyes, and its height equals half its length. Lower jaw the

lono-er Cleft of naouth oblique, commencing anteriorly opposite the middle of the eyes, the maxilla reaching to

below the centre of the orbit. Ko spine on preopercle. Anterior nostril tubular. A small barbel is said to

exist on each side of the upper jaw. TeeiA— several villiform rows in both jaws, an outer row of enlarged

conical ones in front of the premasillaries, consisting of from eight to ten, two of which are large canines :
in

the lower jaw from foiu- to six conical canines anteriorly, whilst the inner row of the vilhform ones is very

slio-htly the laro-est. f'i'ws—dorsals of about the same height and equal to half of that of the body. Pectoral as

ion"- as the head behind the eyes : ventral reaching a little above half way to the anal. Caudal_ rounded.

,^j^,r7es—cycloid extending in irregular rows over body and head, except at front of snout and lower jaw, about

70 rows in front of dorsal fin. The posterior half of caudal scaled. Co/okcs—brownish, second dorsal with

several brown spots. A dark ocellus edged with light at the upper part of the base of the caudal fin.

ZTai^iYai.—Estuaries and mouths of large rivers in lower Bengal and Burma, attaining at least 4| inches

in length.

6. Eleotris porocephalus, Plate LXVII, fig. 1.

Eleoiris porocephala, Cuv. and Val. xii, p. 237; Cantor, Catal. p. 195 ;
Bleeker, Amboina, p. 344.

Eleotris iiorocephaloides, Bleeker, Sumatra, p. 511 ; Giinther, Catal. iii, p. lOb'.

Eleotris Cantoris, Giinther, Catal. ui, p. 108.

Ojyhiocara porocephala, Bleeker, Eleotriformes, 1874, p. 5.

B. V, D. 6
I ^.Vo. P- 15, V. 1/5, A. J-, C. 15, L. 1. 3G-37, L. tr. 12-13.

Leno-th of head 3^ to 3t, of caudal 5 to 6, height of body 4f to 5i in the total length. Eyes—diameter

from 1 '5 to 1/6 in leno-th of head, li to 1^ diameters from end of snout, and 2 to 2^ diameters apart. Head

obtuse' flat depressed. Greatest width of head equals its leng-th excluding the snout, and its height equals its

leno-th' behind the eye. Lower jaw the longer, the maxilla reaches to rather behind the centre of the eye

Anterior nostril tubular. Teeth—in villifoi-m rows, the outer row in the lower jaw slightly the longest and

pointed Fins—the two dorsals of about equal height or two-thirds that of the body, the last dorsal ray scarcely

reaches the base of the caudal fin. Pectoral equaTs the length of the head behind the middle of the eyes, the

ventral is rather shorter. Caudal rounded. Scnies—ctenoid, extended over the head, except on front portion

of snout those on the upper surface of the head smaller than those on the body and from 25 to 30 rows antenor

to the base of the dorsal fin, there are about 12 rows between the eye and angle of the preopercle, seven or eight

across the operclo, and 13 to 14 between the anterior portions of the bases of the second dorsal and anal tins.

roJours—deceY> blackish-brown, marbled with darker : second dorsal with three or four rows of spots : a dark

band alou"- the anal. The body may have numerous light spots upon it and also on the second dorsal fin.

Habitat.—Audamans, Burma, to the Malay Archipelago. The specimen figured (life-size) is from the

Audamans.

7. Eleotris ophiocephalus, Plate LXVII, fig. 2.

Eleotris oplioceplaUs, (Kuhl. and v. Hass.) Cuv. and Val. xii, p. 239 ;
Bleeker, Blenn. en Gob. p. 22 ;

Cantor, Catal. p. 190 ;
Giinther, Catal. iii, p. 107; Day, Proc. Zool. Soc. 1870, p. 694.

'

Eleotris marrjaritacea, Cuv. and Val. xii, p. 240.

^' --- Eleotris viridis, Bleeker, Madura, p. 22.

Ophiocara ophiocepliala, Bleeker, Eleotriformes, 1874, p. 15.

A-rig-dah and Mu-took-dah, Andam.

B. V, D. 6
I

gl^, P. 17, V. 1/5, A. i C. 15, L. 1. 31-34, L. tr. 10-11, Ckc. pyl. 2.

Length of -head 3i to 4^, of caudal 5^ to 6, height of body 4 to 5 in the total length. Eyes—diameter

1/5 to 1/6 of lencrth of head, 1 to U diameters from end of snout, and 2 to 3 apart. Head obtuse and depressed,

its upper surface°flat, its greatest w'idth cquallmg its length without the snout, and its height bemg a little less.

Lower jaw the longer, cleft oblique, commencing anteriorly opposite the middle of the eyes the maxdia

reaches to below the front edge of the orbit. Anterior nostril tubular. Teeth—m numerous viUiform rows m
both jaws the outer being rather enlarged and pointed : palate edentulous. F/ms—first dorsal spines rather

fine and Miualling about 1/2 the height of the bodv, last dorsal rays prolonged, reachmg to nearly or quite the

base of the caudal fin. Pectoral as long as the head excluding the snout, the ventral equally long and reaching

the vent Caudal rounded. ,S'ca?es—finely ctenoid, 15 rows in front of first dorsal fin and reaching to the snout,

also coverino- the cheeks and opereles : those on the top of the head as large as those on the body. Pi/lonc

nni}endaqes—t\yo. Colours—olive brown, some irregular blotches along the sides, whilst three black bands

radiate from the eye: sometimes a light ocellus edged with dark at the upper half of the base of the pectoral

fin, or some dark markings : verticarfins with light margins : a darkish band along the second dorsal, anal, and

ventral fins : soft dorsal sometimes with two nan-ow darkish bands.
i c •

ti
•

Dr Bleeker observes that yellow spots are very well marked on the second dorsal and anal fin m tms

species of Ophiocara. I did not see such at the Andamans where I captured many, but was only there m

December and January, and season may affect their colours.

//aiii«*.—Andamans, the coast of Africa, and Malay Archipelago, to at least 9^ mches in length.
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8. Eleotris cavifrons, Plate LXV, fig. 6.

BlytL, J. A. S. of Bcng. 1860, p. 145 ; Day, Proc. Zool. Soc. 1869, p. oU.

B. V, D. 6
I I, P. 13, V. 1/5, A. |, C. 15, L. 1. 65, L. tr. 17.

Length of head 3j to 3f , of caudal 5 to 5J, height of body 5| to 6i in the total len th. i?,yes—diameter

1/5 to 1/6 of length of head, 1 to l^- diameters from end of snout, and 1 to Ij apart. Head depressed. Its

greatest width equals its length excluding the snout, and its height equals half its length. A deep depression

exists over the orbits. Lower jaw the longer, cleft of mouth oblique, commencing anteriorly opposite the upper

edge of the eye, the maxilla reaches to below the hind edge of the orbit. A well marked spine pointing down-

wards at the angle of the preopercle. Anterior nostril somewhat tubular. Teeth—vilbform in both jaws, the

outer row in the prcmaxillaries rather enlarged, whilst the inner row is likewise a little larger than the outer

ones and directed somewhat hiwards. Four or five large canine-like teeth in the front of the lower jaw, whilst

its inner row is also enlarged, terminating laterally in a canine-like tooth. Fins—first dorsal not quite so high as

the second, the last rays of which equal the height of the body. Pectoral as long as the head behind the middle

of the eyes, ventral extends half way to the anal. Caudal obtusely rounded. Srales—cycloid and small anteriorly,

ctenoid on the body, about 55 rows before the dorsal fin, they extend forwards to the snout and over the opercle

and subopercle, but there are none on the cheeks, which however have little rows of warts. Colours—light

brown, with dark bands radiating from the orbits : a few dark spots on the body : dorsals and caudal barred in

spots.

This fish appears to be an O.ri/eleotris, Blocker.

Habitat.—Andamans, up to 4 inches in length.

9. Eleotris fusca, Plate LXV, fig. 7.

Pcecilia fusca, Bl. Schn. p. 453.

Cohitis pacifica, Forst. Desc. Anim. ed. Licht. p. 235.

Gheilodipterus culius, Ham. Buch. pp. 65, 367, pi. 5, f. 16.

Eleotris nigra, Quoy and Gaim, Voy. Freyc. Zool. p. 259, pi. 6, f. 2 ; Cuv. and Val. xii, p. 233 ;
Bleeker,

Beng. p. 105, t. i, f . 3 ; Jerdon, M. J. L. and Sc. 1848, p. 149.

JEleotris Manritianits, Benn. Proc. Zool. Soc. i, p. 166.

Culiics niger, Bleeker, Boeroe, p. 411.

Eleotris incerta, Blyth, J. A. S. of Beng. 1860, p. 146.

Eleotris fusca, Giinther, Catal. iii, p. 125; Day, Fish. Mai. p. 115, and Proc. Z. S. 1860, p. 517; Kner,

Novara Fische, p. 186 ; Playfair, Fish. Zanz. p. 74.

Eleotris Soaresi, Playfau-, Fish. Zanz. p. 74, pi. ix, fig. 4.

Culius fuscus, Bleeker, Eleotriformes, 1874, p. 16.

Poollan, Mai. : Bundi and Balah kera, Ooriah.

B. vi, D. 6
I I, P. 18, V. 1/5, A. I, C. 12, L. 1. 60-65, L. tr. 16, Vert. 11/14.

Length of head 4, of caudal 5| to 6, height of body 5 to 6 in the total length. Eyes—diameter 1/6 to

1/7 of length of head, 1 to 1| diameters from end of snout, and l^- to 2 diameters apart. Head depressed, its

greatest width slightly exceeding its height and equalling its length excluding the snout. Lower jaw rather

the longer : the maxilla reaches to below the middle of the orbit. Angle of preopercle armed with a short spine

directed downwards and forwards, which usually becomes blunted with age. Teeth—in many villiform rows,

the outer in the upper jaw being rather wide astinder and twice the size of the inner ones. In the lower jaw
there are usually, not invariably, a few enlarged ones anteriorly in an outer row, whilst laterally there are some

rather larger sized, pointed teeth. Fins—first dorsal spines weak, more than half as high as the body, but 1/4

less than the rays of the second dorsal. Pectoral as long as the head excluding the snout. Anal similar to the

second dorsal. Caudal wedge-shaped. Scales—cover the body, and head superiorly as far forwards as the snout,

the opercles and cheeks : occasionally those below the eyes and on the sub- and inter-opercles are rudimentary or

even absent, ia such cases lines of fine warts are usually seen. There are about 48 rows anterior to the dorsal

fin, and they are rather minute between the eyes : 16 rows between the anterior extremities of second dorsal and
anal fins, and 14 between their posterior extremities. Those on the body are ctenoid. Colours—leaden-black,

lighter on the abdomen, which sometimes has a yellow tinge : horizontal bars on the dorsal fins, sometimes

vertical ones on the caudal. Occasionally its upper surface is of a light stone-colour. Its markings and colours

are subject to great variation.

Jerdon remarks that it conceals itself under stones and amongst weeds, remaining motionless for hours.

Its movements are slow and it is fond of attaching itself vertically, with its head downwards, to the side of the

vessel in which it may be confined.

Habitat.—Coasts of India to the Malay Archipelago, also the African coast, &c. to 8 inches in length.

10. Eleotris Canarensis, Plate LXIX, fig. 2.

B. vi, D. 6
I

i, P. 16, V. 1/5, A. I, C. 15, L. 1. 68, L. tr. 17.

Length of head 3|, of caudal 6^, height of body 6| in the total length. JE)/es— diameter 4| in

length of head, 3/4 of a diameter from end of snout, and nearly 1 apart. Greatest width of head equals its

2 s
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length Ijeliind the middle of the eye, and its height equals half its length. Upper surface of the head flat. Snout
elevated. Lower jaw the longer : cleft of mouth very oblique, commencing opposite the upper edge of the eye :

the maxilla reaches to below the middle of the orbit. Interorbital space flat. No serrated ridges on the head,

nor any preoperciilar spine. Teeth—in numerous villiform rows, very small, and equal sized. Fins—first

dorsal spines weak, not produced, equal to two-thii-ds of the height of the body, and nearly as long as the posterior

rays of the second dorsal. Pectoral nearly as long as the head, and longer than the ventral. Caudal pointed.

Scales—strongly ctenoid behind the" head and base of first dorsal fin, those on the upper surface of the

head are nearly as large as those on the body, they extend forwards to the snout, and cover the cheeks

and opercles. There are 42 rows anterior to the base of the first dorsal fin, six rows between the orbit, 17 rows

between the anterior portitms of the origins of the second dorsal and anal fins, and 15 between their

posterior portions. Colours—dark brown, mottled with black : pectoral yellow, with several black bands of

spots : first dorsal black, with a white baud along its lower third : second dorsal with six or seven bands of

spots : anal with bands of spots : caudal reticulated with black spots, and having a black band at its base :

ventral spotted.

Habitat.—Mangalore, where the sjiccimen figured (life-size) was obtained.

11. Eleotris lutea.

B. vi, D. 6
I
\, P. 15, V. 1/5, A. i, C. 15, L. 1. 5U, L. tr. 12.

Length of head o|, of caudal hh, height of body 4 in the total length. Eyes - diameter 1/4 of length of

head, 3/4 of a diameter from end of snout, and also apai-t. Greatest width of head equals its length

behind the eyes, and its height equals about the same. Upper surface of head and interorbital space flattened,

snout slightly elevated. Lower jaw the longer, cleft of mouth oblique, commencing opposite the upper edge of

the eye, the maxilla reaches to below the middle of the orbit. Anterior nostril tabular. A spine directed

downwards at the angle of the preopercle. Teeth—in numerous villiform rows, the outer in the upper

jaw being rather enlarged, as are also a few anteriorly in the lower jaw, whilst laterally its inner row is likewise

enlarged. Fins—first dorsal spines with filamentous terminations extending a short distance beyond the

memlsrane, height equals half that of the body, second dorsal highest anteriorly, where it equals 2/3 of that of

the body, and is similar to the anal. Pectoral as long as the head without the snout : ventral of similar length.

^
Caudal wedge-shaped. Scales—ctenoid on the body, superiorly they do not extend so far forwards as the eye,

whilst there are none on the sides of the bead : 23 rows before the dorsal fin : 12 between the origins

of second dorsal and anal, and 10 between their posterior extremities. Colours— of a dirty-grayish, with

vertical bands most distinct in the posterior half of the body : many dark spots on head : dorsals and anal with

bands of black spots : caudal nearly black, and slightly reticulated.

This species of Gulius, Bleeker, differs from E. fiisea in the fewer number of scales on the body,

scaleless head, and lesser width of interorbital space.

Habitat.—Andamans.

12. Eleotris scintillans, Plate LXV, fig. 8.

Blyth, J. A. S. of Bengal, 18G0, p. 14G; Day, Proc. Zool. Soc. 1869, p. 517, and 1870, p. 693.

B. V, D. 6
I

i, P. 15, V. 1/5, A. i C. 13, L.Y 42, L. tr. 15.

Length of head 3f , of caudal 4^, height of body 4^ in the total length. Eyes—diameter 1/6 of length of

head, Ij diameters fi-om end of snout, and also ajiart. Head rather obtuse, flattened superiorly, its greatest

width equals its height or its length behind the eyes. Lower jaw the longer. Clett of mouth oblique,

commencing anteriorly opposite the iipper third of the eye : the maxilla reaches to below the middle of the

orbit. Anterior nostril in a short tube. No spine on preopei-cle. Teetli—villiform, the outer row in the lower

jaw somewhat the larger. Fins—first dorsal fin equals about half the height of the body, and terminates only a

.short distance anterior to the base of the second dorsal, the posterior rays of which reach to the

base of the caudal, and equal 4/5 of the height of the body. Pectoral as long as the head behind the middle of

the eyes : ventral I'eaches more than half way to the anal. Caudal rounded. Scales—on body and head

excluding the front of the snout and the lower jaw, they are ctenoid except on the head, 34 rows anterior to the

base of the first dorsal fin, 15 between the anterior portion of the bases of the second dorsal and

anal. Colours—brownish, marbled with darker, and the scales shot with light spots when in a certain position.

Both dorsals with about three rows of spots, and a dark edo-e having a light margin. Anal with a dark band

in its outer half having a light edge. Caudal dark, with a white edge, sometimes it and the anal are spotted :

a dark ocellus at upper part of base of caudal fin.

This fish belongs to Genus Ophiocara, Bleeker, MSS. It is very closely allied to E. iMrocephalus, of

which it may be the young.
Habitat.—Akyab and the Andamans, the one figured is life-size.

13. Eleotris litoralis.

B. vi, D. 6
I
i, P. 15, V. 1/5, A. f, C. 13, L. 1. 35, L. tr. 11.

Length of head 3|, of caudal 5, height of body 5 in the total length, i/j^es—diameter 3f in length of

head, 3/4 of a diameter from end of snout, and \\ apart. Greatest width of head equals its height or its length



FAMILY, XXVII—GOBIID^. 315

behind the eye. Upper surface of head nearly flat. Snout slightly elevated. Lower jaw the longer. Cleft of

mouth rather oblique, commencing opposite the upper edge of the eye. The maxilla reaches to below the

middle of the eye. No serrated ridge on the head or preopercular spine. Anterior nostril tubular. Teeth—
in numerous closely set villiform rows in both jaws, the inner of which is slightly the larger. J'ui.s—spmes of

tirst dor.sal weak, extending slightly beyond the membrane, two-thirds as high as the body and equal to the

posterior rays of the second dorsal. Pectoral as long as the head behind the middle of the eyes, ventral a little

shorter, but reaching more than half-way to the base of the anal. Caudal wedge-shaped. Sca?es—ctenoid on

the body, those on the upper surface of the head extend forwards to the snout, there are 30 rows before the

dorsal fin not much smaller than those on the body, seven rows between the orbits, eleven between the ongms

of second dorsal and anal fins, and eight between their posterior extremities. Large scales on the cheeks and

opercles. Colours—browmsh, marbled with darker, fins very dark due to fine black dots, and three or four

bars of spots on the dorsal spines and rays. Caudal blackish. Anal with a black band along its centre

and an external white edge.

Ealitat.—One specimen, a little over 3 inches in length, from the Andaman islands.

14. Eleotris caperata.

Eleotrls caperatus, Cantor, Catal. p. 197.

Eleotris hoilomatodon, Bleeker, Bleu, en Gob. p. 21.

Eleotris caperata, Giinther, Catal. iii, p. 117; Day, Proc. Zool. Soc. 1870, p. 694.

Prionohdis koilomatodmi, Bleeker, Eleotriformes, 1874, p. 5.

Oo-suf-foo, Mugh.

B. v, D. 6
I

i P. 21, V. 1/5, A. i C. 15, L. 1. 30, L. tr. 9.

Length of head 4, of caudal 4|, height of body 6| in the total length. %e.s—diameter 1/4 of length of

head, 1 diameter from end of snout, and 1/2 a diameter apart. Greatest width of the hefld equals its height or

its length behind the middle of the eyes. Snout rather elevated, with a slight transverse depression

posterior to it : the maxilla reaches to below the first third of the eye. Supraorbital margin rather strongly

serrated, likewise a serrated ridge along either side of the posterior hmb of the premaxillary.
^
Teeth—in

"villiforrQ rows in both jaws, with the outer enlarged. Fins—first dorsal spines weak, and 3/4 the height of the

body: the last rays of 'the second dorsal equal to the height of the body. Caudal rounded. Scales—ctenoid,

about 12 rows anterior to the dorsal fin, none on the interorbital space. No rudimentary scales as a rule

at the base of those on the body. Colours—leaden brown, fins blackish, especially the first dorsal : a deep black

blotch, edged with scarlet, at the base of the pectoral fin : the second dorsal, caudal, and anal more

or less spotted.

Habitat.—Coasts of India, the Andamans, to the Malay Archipelago, China, and beyond.

15, Eleotris butis, Plate LXVII, fig. 3.

Cheilodipterus* hutis, Ham. Buch. Fish. Ganges, pp. 57, 367 ; Gray and Hard. III. Ind. Zool. ii, pi. 93,

f. 3 (from H. B. MSS.).
Eleotris hnmeralis, Cuv. and Val. xii, p. 246 ; Bleeker, Blen. en Gob. pp. 5, 22.

Eleotris butis, Cantor, Catal. p. 196; Giinther, Catal. iii, p. 116 ; Day, Fish. Malabar, p. 114.

? Eleotris melanopterus, Bleeker, Ceram. p. 707.

Eleotris prismatica, Bleeker, Madura, p. 23.

Butis butis, Bleeker, Eleotriformes, 1874, p. 16.

Kullahray, Mai.

B. V, D. 6
I

i P. 21, V. 1/5, A. {., C. 13, L. 1. 28, L. tr. 9-10.

Length of head 3 to 3i, of caudal 6, height of body 5^ to 5J in the total length. %es—diameter 5 to

6 in length of head. If diameters from end of snout, and also apart. Head broad and anteriorly depressed, the

dorsal profile rather concave from the occiput to the snout. The greatest width of head equals a little more

than half its length, and its height is slightly less. Lower jaw the longer. Cleft of mouth commences

opposite the upper edge of the eye. The maxilla reaches to below the middle of the eye. A finely serrated

ridge passes along the posterior and superior edges of the orbit, from which it is divided by two rows of fine

scales : serrated ridges also exist on either side of the snout, but all these serrations appear liable to

variation, being usually mostly distinct in the young. Teeth—in numerous fine villiform rows, none of

which are enlarged. Fins—first dorsal 2/3 of the height of the body, not so high as the second, the posterior

rays of which equal 3/4 of the height of the body. Pectoral as long as the head wathout the snout

:

ventral reaches rather above half-way to the anal. Caudal cut rather square. Scales—ctenoid on the body,

in large specimens there are generally about five or even more rudimentary ones at the base of each large one.

They cover the head except the front of the snout and its under surface, there are about 25 rows between the

Ijase of the first dorsal fin and the hind edge of the eye. Interorbital space nearly flat and covered

with small scales, those on the preorbital and below the eyes are usually smaller than those on the preopercle.

* I overlooked the fact (see p. 264, ante) that Cheilodipterus panijtis. Ham. Buch. pp. 57, .367, belongs to an entirely different

family, and is Sillaao domina, C. V., or perhaps should be termed SiUa;io panijus. Ham. Bucb. The tiyure had been abstracted from

Ham. Buch. original collection in Calcutta, but a duplicate of it, with the name omitted, i« present amongst the copies of the missing ones.

s 2 s
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Nine or ten rows between the bases of tlie second dorsal and anal fins. Colours—depend very mucli on locality,

generally leaden or brownish, sometimes blotched with darker. A scarlet spot at the base of the pectoral fin,

divided in the centre by a round black mark. First dorsal nearly black : the second, the anal, and the caudal

yellowish with bands of spots, upper edge of caudal sometimes reddish.

Habitat.—Seas and estuaries of India to the Malay Archipelago, attaining about 4 inches in length.

The specimen figured (life-size) is from Calcutta.

16. Eleotris Amboinensis.

? Bleeker, Amboina, iv, p. 343 ; Giinther, Catal. iii, p. 117 ; Day, Proc. Zool. Soc. 1869, p. 303.

Eleotris buccata, Blyth, J. A. S. of Beng. 18(30, p. 14-5.

i" Butis Amboinensis, Bleeker, Eleotriformes, 1874, p. 5.

Prionohutis buccata, Bleeker, Eleotriformes, 1874, p. 5.

Gar/i-balah-Jcera, Ooriah.

B. V, D.
1 I, P. 19, V. 1/5, A. i, C. 13, L. 1. 28, L. tr. 9.

Length of head SJ, of caudal 5 to 5|-, height of body 7 in the total length. Eyes—diameter 1/5 of length

of head, If diameters from end of snout, and Ij apart. Dorsal profile nearly horizontal, snout depressed.

Greatest wddth of head equals its length without the snout, and its height equals nearly half its length. Lower
jaw somewhat the longer : cleft of mouth commences opposite the upper edge of the eye : the maxilla

reaches to nearly below the front edge of the eye. Upper and hind edge of orbit minutely seri-ated, also

two serrated ridges along either side of the snout. Teeth—in numerous villiform rows in both jaws, the outer

row in the premaxillaries consists of widely separated pointed ones, much larger than the villiform bands,

and its inner row is rather horizontal : the outer row in the lower jaw is anteriorly similar to that in the

]n'emaxillaries ; whilst the inner row laterally is enlarged. Fins—dorsal spines weak, about 1/2 the height of

the body : anterior rays of second dorsal as high as tlie body and higher than the posterior ones. Pectoral

nearly as long as the head : ventral reaches above half way to vent. Caudal rounded. Scales—feebly

ctenoid on the liody, more strongly so on the cheeks : 18 rows between the base of the dorsal fin and hind edge

of the eye, anteriorly they extend forwards to the snout, those in the interorbital space not being very small.

Nine rows between the second dorsal and anal. A few scales on the body have a rudimentary one at their base.

Colours—brownish, sometimes vertically banded, first dorsal dark, second yellowish, with rows of brown spots

on the rays. A large black spot surrounded by yellow at the base of the pectoral fin : anal and caudal brown

dotted, and having reddish margins.

This species differs from E. caperata in having no elevation of snout, and the interorbital space being

scaled. From E. butis in ha%-ing an outer, widely set, enlarged row of teeth. Bleeker's species E.

Amboinensis is in a group having " Denies utrac[ue maxilla, (jeq_uales confetii," consequently the above may not

be his species.

Habitat.—Seas and estuaries of India to the Malay Archipelago.*

Genus, 10—GOEIOIDES, Lacepide.

? Tmnioiiles, hacdp. ; Ambhjopus, Cuv. and Val. ; Ojnichodes and Psilosomus, Swains.; Odmitamllyopiis,

Bleeker.

Branchiostegals five : gills four : pisendobranchim absent. Body elongated : head oblong : no cavity above the

opercles. Lower jaw prominent, causing the cleft of the mouth to be directed upioards. Eyes lateral, minute

or indistinct. Teeth in a band, idth a single anterior row of large, curved, conical, and distantly placed ones : a pair

ofposterior canities above the syinphysis of the loiver jarv may be present or absent. The first portion of the dorsal fin,

consisting of five undivided rays is separated by an interval from the soft portion, in the centre of which is a single

sixth undivided ray. Second portion of dorsal and anal with many rays and more or less confluent -with the caudal

:

ventrals united. Scales rudimentary or absent. Air-vessel, ivhen present, small or large.

Bleeker separates Gobioides, Lacep., from Ta:nioides, Lacep., partly due to their being deficient in

postei'ior canines which O. Broussonetti is said to be without. But Lacepede's type of Gobioides is O. anguilla/ris,

which has posterior canines, whilst his Tcenioides is stated to have no caudal fin.

Geographical distribution.—These fishes are found along the coasts, estuaries and witliin tidal influence

throughout India to the Malay Archipelago, China, and Japan. They mostly delight in muddy localities and

use their teeth very freely as organs of attack or defence.

These following seven species may be thus subdivided :—
A. A pair of posterior canines above the symphysis of the lower jaw.

a. Vei'tical fins densely enveloped in skin, G. anguillaris.

b. Vertical tins not euvelope^l in skin, G. Buchanani, G. rubicundus, G. tenuis.

* Atherina danhts, Ham. Bnch. Fisb. Ganges, pp. 222, 39\ ; Eleotris danius, Bleeker Benw. en HinJ.; Cestreus mimitus,

McClcll. Cal. Journ. Nat. Hist, ii, p. 151, p\. iv. f. 2 may belong to this genus. D. 4-5
|
8-9, P. 7, V. 6, A. lu-12, C. 1-3.

Appeivrance that of a Mugil. elongateil, corll|lres^e(l. Upper surface of head flat : three protuberances on the nape. Ei/es—large,

prominent. Teeth—in two rows of forked ones, fms -caudal ends in a crescent. Sca!t'S— ctenoid, very thin, none ou the head.

Colours— back dotted, silvery-white ou the abdomen. Habitat—iluhananda and Ganges rivers, to one inch in length.
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B. No posterior canines above the centre of the loioer jaw.

a. Vci-tical fins densely enveloped in skin, G. gracilis, G. cceculiis, G. cirratus.

SYNOPSIS OF SPECIES.

1. GoUoides gracilis, D. 6
|
47-49, A. 47-49. Height of body 18J- to 20 times in the total length. No

posterior canines in the lower jaw. Vertical fins enveloped in skin and continuous with the dorsal. Pectoral
short. Bluish or tinged with red. Seas of India to the Malay Archipelago.

2. Gohioides anguiUaris, D. 6
|
4.5-47, A. 44-4.5. Height of body 14 to 18 times in the total length.

Fourteen to IG large teeth in either jaw : a pair of posterior canines in the lower. Vertical fins enveloped in

skin and continuous with the caudal. Pectoral short. Pinkish, caudal dark.
3. Gohioides ccecidns, D. 6

|
40-44, A. 38-4.5. No posterior canines in the lower jaw. Vertical fins

enveloped in skin and separated from the caudal by a notch. Pectoral short. Bluish or reddish. Seas, estuaries

and coasts of India.

4. Gohioides cirratus, D. 6
j
43, A. 43. Height of body 12i- times in the total length. From 8 to 10 large

teeth in the upper and 6 to 8 in the lower jaw : no posterior canines. Vertical fins enveloped in skin and
separated from tlie caudal by a notch. Pectoral short. Bright pink. Hooghly.

5. Gohioides liuchanaiii, D. 6
|
42, A. 36. Height of body 12 to 14 times in the total length. Eight

large teeth anteriorly in either jaw : a pair of posterior canines. Vertical fins not enveloped in skin, continuous
with the caudal. Pectoral short. Brownish, this black. Coasts of the Bay of Bengal to Burma.

6. Gohioides ndjicimdus, D. 6
|
35-39, A. 33-36. Height of body 12 times in the total length. A pair of

posterior canines in the lower jaw. Vertical fins not enveloped in skin and more or less continuous with the
caudal. Pectoral of moderate length. Greenish olive, caudal black.

7. Gohioides tenuis, D. 6
|
33, A. 32. Height of body 20^ times in the total length. A pair of posterior

canines in the lower jaw. Vertical fins not enveloped in skin and continuous with the caudal. Pectoral of
moderate length. Roseate, caudal dark.

1. Gohioides gracilis.

Amllyopus gracilis, Cuv. and Val. xii. p. 166 ; Bleeker, Blen. en Gob. p. 38 ; Giinther, Catal. iii, p. 134.

B. V, D. 6
I

47-49, P. 17, V. 1/5, A. 47-49, C. 11.

Length of head 10^- to 11, of caudal lOi height of body ISi to 20 times in the total length. Eyes—
minute. Greatest width of head equals one-third of its length and its height rather above half of its length.
Cleft of mouth oblique, lower jaw the longer and with several barbels on its anterior surface. Teeth—about ten
almost vertical and large pointed teeth in the outer row in either jaw, posterior to which are several rows of
.small pointed teeth, no posterior canines. Fins—densely enveloped in skin, dorsal and anal continuous vrith the
caudal. Pectoral short, 33 times in the total length : ventral 10^- in the total length. Caudal pointed. Scales—
absent. Colours—olive, with the fins, especially the caudal, rather darker.

Habitat.—Seas of India to the Malay Archipelago. This is not I believe a common species in India, my
single specimen from Madras is 7 inches long. I saw a species at Calcutta which I believe to be the same, it.

came from the Hooghly, but I have mislaid it. It is not figured amongst Sir W. Elliot's fislies.

2. Gohioides anguillaris, Plate LXVII, fig. 4.

Gobius anguillaris, Linn. Syst. i, p. 450; Gmel. Linn. p. 1201 ; Bl. Schn. p. 71.

? Twnioides Eennannii, Lacep. ii, pp. 532, 533, pi. 14, f. 1 ; Bleeker, Gohioides, 1875, p. 42.
Gohioides anguilliforniis, Lacep. ii, pp. 576, 677.

Cepola Hermanniana, Shaw, Zool. iv, p. 191.

AhMijopus Hermannianus, Cuv. and Val. xii, p. 159, pi. 350; Swainson, Fishes, ii, p. 279; Bleeker,
Beng. en Hind. p. 103 ; Cantor, Catal. p. 190 ; Jerdon, M. J. L. and Sc. 1851, p. 144 ; Day, Fish. Malabar, p. 116.

Ahra ramah, Tel.

B. V, D. 6
I

45-47, P. 15, V. 1/5, A. 44-45, C. 13.

Length of head 7\, of caudal 10 to 10^-, height of body 14 to 18 in the total length. Eijes—minute.
Greatest width of head equals 2/3 to 3/5 of its length, and its height equals 3/4 of the same extent. Lower jaw
the longer and anterior, with its cleft nearly vertical. A tutercle at the symphysis of the lower jaw with a pair
of short barbels, sometimes two more posteriorly. Teeth—of comparatively moderate size, about 16 large ones
in the anterior row in the premaxillaries, and 14 in the lower jaw, behind these there are villiform ones, and a
pair of posterior canines above the symphysis of the lower jaw. Fins—dorsal enveloped in skin and not so high,
as the body, it is not separated from the caudal (as a rule) by any notch, but in some instances is half, in others
entirely notched. Pectoral fleshy in its basal half, and not quite half so long as the ventral which is 1/4 shorter
than the head. Anal not quite so high as the second dorsal, and usually not separated from the caudal by a
notch. Caudal rhomboidal. Scales—absent. Colours—pinkish, caudal darkest in its centre.

Tnnioides Hermannii, Lacep. is said to be destitute of a caudal fin.

Habitat.—Seas of India to the Malay Archipelago and beyond. The specimen figured (from Calcutta)
is, nearly 16 inches long.
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3. Gobioides caeculus, Plate LXYIII, fig. 1.

Cmpola carAila, Bl. Sclin. p. 241, t. 54.

Amhlyopus ccuculus, Cuv. and Val. xii, p. 1C5 ; Jerdon, M. J. L. and Sc. 1851, p. 144 ; Giintlier, Catal. iii,

p. 133; Day, Fish. Malaliar, p. 117.

6ogee ramah, Tel.

B. V, D. 6
I

40-44, P. 15, V. 1/5, A. 38-45, C. 13.

Length of bead 7 to 7|-, of pectoral 16^ to 18, of caudal 10, height of body 13^ to 15 in the total length.

Ei/es' -liigh up, minute, in the anterior third of the head, and 5 diameters fi-om the end of the snout. The
gi'-eatest width of the head equals its height or 1/2 its length. Body rounded, bead as wide as the body. Lower
jaw the longer, with some small barbels on it : cleft of mouth oblique. Teeth— an outer row of more or less

curved teeth in either jaw, varying from 16 to 18 in the upper and 10 to 13 in the lower jaw, several villiform

rows internally : no posterior canines in the lower jaw. Fins—dorsal and anal only united to the caudal at

their bases in some specimens, in half the height of the last rays in others : the fins enveloped in skin. Ventral

as long as the head. Caudal short and pointed. Scales—absent. Colours—vary, those at Madras are mostly

of a leaden hue, becoming light on the abdomen (Schneider shows several vei-tical black bands which I have not

observed) : vertical fins gray, central caudal rays black : pectorals and ventrals reddish, or they may be of a

coppery colour along the back, shot with blue along the sides, fins reddish except the caudal which is deep

brown with reddish outer edges. Some are of a general reddish-brown colour.

Amongst Sir Walter Elliot's di-awings of Waltair fishes is one of this species marked Gar/iUmn or Binia,

Tel. taken from a tank January 10th, 1854.

This fish, like many others related to it, is exceedingly vicious, and when captured snaps at everything

near it : should its taU be touched it springs round and anything it seizes, it holds on to in the most determined

manner.
Hahitat.— Seas, estuaries, tidal rivers and tanks along the coasts of India and the Andamans. The one

figured (life-size) is fi-om Madras.

4. Gobioides cirratus, Plate LXIX, fig. 4.

Amhlijoims cirratus, Blyth, J. A. S. of Beng. 1860, p. 147.

AnMyojJus hracliygaster, Giinther, Catal. iii, 1861, p. 134.

B. V, D. 6
I

43-47, P. 13, V. 1/5, A. 43-46, C. 13.

Length of head 7j, of caudal 9, height of body 8 to 12-1- in the total length. £^j/e.5— exceedingly minute,

.sometimes almost invisible. Blyth says they are " undiscemible in an adult preserved in spirit." Giinther says

"eyes invisible." Greatest width of head equals 2/3 of its length, and its height equals slightly more. Lower

jaw anterior, its end forming a portion of the dorsal profile : cleft of mouth almost vertical. A pair of barbels

under the symphysis of the lower jaw, and two more along either ramus. Teeth—much larger and more curved

than in G. aiujuillaris, from eight to ten in the upper and six or eight in the lower jaw : internal to this outer

row are several more of pointed, scarcely villiform, teeth : no posterior canines above the symphysis of the lower

jaw. Fins—dorsal densely enveloped in skin and not quite so high as the body, it is separated from the caudal

by a notch. Pectoral fleshy in its basal three-fourths and not qviite half as long as the ventrals, which latter

are nearly as long as the head. Anal not quite so high as the dorsal and like it enveloped in dense skin and

separated from the caudal by a deep notch. Caudal rhomboidal. Colours—bright pinkish, caudal dark except

its outer edges which are pink.

A. hnichygastcr, Giinther, appears to be the same. Length of head G\ to 6f , of caudal 8, height of body

7 5 to 10* ia the total length. Outer row of teeth in upper jaw from 10 to 20, ia lower from G to 9. The

adult specimen refen-ed to is 10 not 14 inches in length.

Hahitat.—Hooghly. The specimen figured is rather above 10 inches long, and from Calcutta. Its less

numerous enlarged anterior row of teeth, comparatively shorter head and less height of body separate it from

G. amjwiUaris, to which however it is very closely allied.

5. Gobioides Buchanani, Plate LXVIl, fig. 5.

Amhlyopus Buchanani, Day, Proc. Zool. Soc. 1873, p. 110.

B. V, D. 6
I

42, P. 19, V. 1/5, A. 36, C. 17.

Length of head 7 to 7^, of caudal 8, height of body 12 to 14 in the total length. %c,s—distinct.

Greatest width of head equals its height, or half its length. Lower jaw prominent, its cleft rather oblique.

The posterior nostril opens just before the eye, and the anterior one, which is tubular, close to the front edge of

the snout. A minute pair of barbels below the symphysis of the lower jaw, and a still smaller pair behind them.

Teeth—a front row of eight large and curved teeth in either jaw, several villiform rows posterior to them : a

pair of posterior canines above the symphysis of the lower jaw. fYjiS— vertical ones continuous, their posterior

* In Blyth's type the height of the bodr is 1/8 of the total.
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portions scarcely enveloped in skin : caudal elongato and iDointed. Pectoral not enveloped in skin, talf as lon<^

as the ventrals and 2/7 of the length of the head. Air-vessel—large and oval. Scales—a, few crypts containing

.some rudimentary ones exist in the posterior part of the body. Colours—bro-\vnish-olive superiorly, reddi.sh

inferiorly. Pectoral and ventral yellow, with their outer halves black. Vertical tins blackish.

An excellent coloured figure, 10 inches in length, marked Amblyopiis ckcuIus, Nat. size, exists of this

species amongst Sir W. Elliot's drawings of fish. It was captured at Waltair, September, 1852.

jffa&i^ai.—Calcutta, Lower Bengal, and along the coasts of the Bay of Bengal at least us low as Waltau-,

also Burma, certainly so far as Moulmein. The specimen figured is from Calcutta.

6. Gobioides rubicundus, Plate LXVII, fig. 6.

Ham. Buch. Fish. Ganges, pp. 37, 365, pi. 5, f. 9.

Amhhjopus Mayenna, Cuv. and Val. sii, p. 163.

Amblyopus ruhicunda, Swainson, Fishes, ii, p. 279.

Amhlyopus anguillaris, Richards. Ich. China, p. 207.

Amblyopus Kermannianus, Giinther, Catal. iii, p. 135.

Amblyopus tcenia, Giinther, Catal. iii, p. 135.

Odontamhlyopus rubicundus, Bleeker, Gobioides, 18 ("5, p. 42.

B. V, D. 6
I

35-39, P. 30, V. 1/5, A. 33-36, C. 15.

Length of head 7\ to 8, of caudal 5 to 6, height of body 12 in the total length. i?.//es—high up, in the

front third of the head, almost concealed. Greatest mdth of head equals half its length, and its height equals

its length behind the eyes. Cleft of mouth oblique, and of moderate depth. Barhels-ahseui* Teeth—an outer

row of about eight long, curved, pointed ones in the premaxillaries, and of about twelve similar ones in the lower

jaw, posterior to these are one or two villiform rows in both jaws. A pair of posterior canines exist above the

symphysis of the lower jaw. Fins—dorsal and anal fins not enveloped in skin, but both continuous with the

caudal, the anal (as shown in the figure) is often only connected to the caudal by its base. The dorsid fin is

about 1/2 the height of the body. Pectoral as long as the head behind the eyes, and the ventral nearly as long.

Caudal lanceolate. Scales—in the form of crypts on the head, minute ones begin to appear on the body in its

last half, and become more distinct near the tail. Colours—greenish-olive superiorly, becoming dull white below,

vertical fins diaphanous : caudal black.

The proportions difier greatly with age. In one from Sind, 7| inches long, D. 6
|
33, the head is 9|,

caudal 3j in the total length.

Habitat.—Seas of India and estuaries, very common in the Hooghly at Calcutta, where it attains at least

11 inches in length. The specimen figured (life-size) is from Calcutta.

7. Gobioides tenuis, Plate LXIX, fig. 3.

.'' Amblyopus roseiis, Cuv. and Val. xii, p. 104.

B. V, D. 6
I

33, P. 50, V. 1/5. A. 32, C. 17.

Length of head BJ, of caudal 4J, height of body 20^ in the total length. Eyes— small but distinct in the

anterior third of the head. Greatest width of head equals its height and nearly half its length. Body very

compressed. Lower jaw the longer, but not so distinctly forming the front of the head as in the other species,

the maxilla reaches to about 1 diameter behind the hind edge of the eye. Some small barbels below the

symphysis of the lower jaw. Teeth—the outer row in the upper jaw consisting of about twelve curved canines

not so large as those in the lower jaw, where there exists the same number : two or three rows of fine pointed

teeth in either jaw behind the canines : and two posterior canines above the symphysis of the lower jaw. Fins—
vertical ones not enveloped in skin, the dorsal continuous with the caudal, its height rather exceeds that of the

body. Pectoral 2/3 as long as the head, with about 50 branched rays: ventral slightly longer. Caudal

lanceolate. Scales—a few rudimentary ones present on the last part of the body. Colours—oi a general roseate

tinge, fins colourless except the caudal which is dark with, a light outer edge.

The proportions of this fish, except as regards the pectoral fin, agree with A. roseus, C.V. which came

from Bombay, it however is said to have D. 6
|
43, A. 1

|
41, and the pectoral 8^ times in the total lengtli.

Habitat.—Sind, where the specimen figured (7| inches long) was captured.

Genus, 11

—

Tetpauchen, Cuv. and Val.

Branchiosfegals four : pseudohranchire. A deep blind cavity above the opercle, and which is not in communica-

tion with tliat of the branchice. Body elongated and compressed : head likewise compressed. Eyes lateral, •)ninute,

not elevated. Teeth in a band : no canines. Dorsal fin single, the anterior portion consisting of si.e spines, the soft,

vrith many rays, as has also the anal, whilst both are confluent with the caudal : ventrals ivith four or five rays, united

farming a dish. Scales small, cycloid.

In some young specimens from Mailras I find rudimentary barbels.
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SYNOPSIS OP INDIVIDUAL SPECIES,

1. Tnjpauchen vagina, D. 6
|
48-49, A. 40-46. Pinkish. Coasts of India to the Malay Archipelago

and China.

1. Trypauchen vagina, Plate LXVIII, fig. 2,

Gdhius vagina, Bl. Schn. p. 73, No. 20.

Gohioides ruber, Ham. Buch. pp. 33, 365.

Trypauchen vagina, Cuv. and Yal. xii, p. 1.53, pi. 3.51 ; Cantor, Catal. p. 190; Giinther, Catal. iii, p. 137;
Day, Fishes, Malabar, p. 118 ; Kner, Novara Fische, j). 187.

Na-vettee, Tam.

B. iv, D. 6
I

40-49, P. 15, V. 1/5, A. 40-4G, C. 13, L. r. 80-85, L. tr. 21.

Length of head 1/7 to 1/8, of caudal 1/8, height of body 2/15 to 1/11 of the total length. Ei/cs—small, in

the anterior fourth of the length of the head from the snout, and the same distance apart. Body elongated and
compressed, occipital crest elevated. The gi-eatest width of the head a little above 1/2 of its length, and
its height equals its length behind the eyes. Lower jaw the longer, cleft of mouth oblique, the maxilla reaches

to below the front edge of the eye. Teeth—an outer row of rather distantly placed, moderately long, conical

and rather curved ones in either jaw, posterior to which is a fine row in the upper and two in the lower jaw.

Fins—first dorsal spine rather wide at its base, the height of the fin is from 2 to 2j in that of the

body : dorsal and anal confluent with the caudal. Pectoral 1/3 of the length of the head, its lower five rays

sliort and unbranched : ventrals a little longer. Caudal pointed or rounded. Scales—cycloid, in rather

irregular rows, lightest at their edges, sometimes depressed in their centres. Colours—white with a rosy tinge,

much brighter at some seasons than at others : dorsal and anal with their outer edges gray : caudal, pectoral,

and ventral white, or tinged with yellow.

Habitat.—Coasts of India through the Malay Archipelago to China. The specimen figured (from

Calcutta) is 8| inches in length, and probably full giown. It is a very common fish, and eaten by the

lower classes.
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Family, XXVIII—CALLIONYMIDiE, Richardson.

GallionymincB, Swainson.

Branchiostegals five to six : pseudobranchisB. Gill-openings of moderate width or very narrow. Body

mostly elongated. The infraorbital ring of bones does not articulate with the preopercle. Teeth in the jaws,

none on the palate. Two dorsal fins, the anterior with from four to seven flexible spines : second dorsal and

anal similar : ventrals wide asunder. Scales and lateral-line present or absent. Air-vessel absent.

In Cuv. and Val. these fishes are included under the Gobioides, but it is doubted if they should not form

a separate Family, and Richardson, as I think, correctly considered them as such.

SYNOPSIS OF INDIVIDUAL GENUS.

1. Callionymus. Definition as in the family.

Genus, 1

—

Calliontmds, Linnceus.

Synchiropus and Diplogrammus, Gill.

Branchiostegals five or six : pseudohrcmcMce, a slit behind the fourth gill. Gill-openings very narrow, some-

times merely a round hole at the upper edge of the opercle. Head and anterior portion of the body depressed. Eyes

of moderate size, usually directed somewhat upwards. Mouth narrow, upper jaw protractile. A strong, variously

armed spine at the angle of the preopercle. Teeth in jaws minute : "palate edentulous. Two dorsal fins, the anterior

consisting of three or four fiexible spines : ventrals with jive rays, and widely separated one from the other. Lateral-

line single or double. Air-vessel absent.

These fishes termed " Dragonets " appear to live mostly at the bottom of the sea and near the shore.

They are extensively spread, being found in the temperate seas of the Old world, also throughout the seas of

India to the Malay Ai-chipelago and beyond. They exhibit in many instances sexual distinctions either in the

length of their fins, in their colours, or in both. They have been divided in accordance with the size and

position of their gill-openings as follows :

—

1. GiU-opening small, superior. Lateral-line single.

2. GiU-opening small, superior. Lateral-Line double.

3. Gill-opening lateral and more dilated. Lateral-line single.

4. Gill-opening lateral and more dilated. Lateral-line double.

SYNOPSIS OP SPECIES.

I. Gill-opening small, superior. Lateral-line single.

1. Callionymus hngicaudatus, D. 4
|
9, A. 9. Preopercular spine with from 6 to 10 denticulations

internally, and one at its base directed forwards. Dots on head and body, fins spotted. East coast of Africa,

through seas of India to the Malay Archipelago.

2. Callionymus sagitta, D. 4
|
9, A. 9. Preopercular spine with four or five denticulations internally, and

one at its base directed forwards. MaxiUa does not reach to below orbit. Ocellated spots on body, first dorsal

dark, other fins spotted. Seas of India and Maui-itius.

3. Callionymus fluviatilis, D. 4
| 10, A. 9. Preopercular spine with two or three denticulations

internally, and one at its base directed forwards. Maxilla reaches to below first third of eye. River Hooghly

at Calcutta.

II. Gill-opening more dilated and lateral. Lateral-line single.

4. Callionymus lineolatus, D. 4
| 8, A. 7-8. Preopercular spine with two denticulations internally, and

none at its base directed forwards. Bands across back : oval or round white spots on first dorsal fin : two or

three rows of blue spots on the anal. Madras and Reunion.

6. Callionymus Orientalis, D. 4
|
10, A. 12. Preopercular spine with three denticulations internally.

White spots on first dorsal fin, other fins banded. Tranquebar.

6. Callionymus opercularis, D. 4
|
9, A. 9. Interorbital space as wide as one diameter of the eye.

Preopercular spine with six denticulations internally, and none directed forwards at its base. Brownish,

dotted : fins spotted. Coromandel coast of India.^
2 T
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I. GtU-opening small, superior. Lateral-line single.

1. Callionymus longicaudatus.

Callioni/mus Japonicus, Houtt. Verh. Holl. Maats. Wet. Haarl. xx, p. 313; Gmel. Linn. p. 1155; Bl.

Schn. p. 40; Richards. Ich. China, p. 210 (not Val.).

Callionymus lomjicaudatus, Temm. and Schleg. Fauna Japon. Poiss. p. lijl, pi. 76, f. 1 and 2, and pi. 79

A, fig. 1 ; Bleeker, Japan, p. 17; Giinther, Catal. iii, p. 148.

CaUionymus Beeresii, Richards. Voy. Sulph. Fishes, p. GO, pi. 3G, f. 1 and 3, and Ich. China, p. 210
;

Bleeker, Ceram. iii, p. 244, and Japan, p. 44.

Callionymus varieyatus. Tern, and Schleg. 1. c. p. 153 (female).

Callionymus Belcheri, Richards. Voy. Sulph. p. 62, pi. 37, f. 1 and 2.

B. V, D. 4
I

9, P. 20, V. 5, A. 9, C. 10.

Length of head 4^, of caudal 3, height of body 12 in the total length. Eyes— close together, diameter

4^ in length of head, H diameters from end of snout. The greatest width of the head equals its length

excluding the snout. The cleft of the mouth reaches to half way below the anterior edge of the eye.

Preopercular spine straight, as long as the diameter of the eye, with from five to about ten denticulations

internally, and one at its base pointing anteriorly. Gill-opening small, on the upper surface of the head.

Numerous rows of warts on the head. Tee^/t—vilHform in both jaws. Lateral-line—single. Fins—spmesof

the first dorsal, in the male, filiform, extending some distance beyond the membrane, and about twice as high as

the body : caudal very elongate. In the female, the first dorsal spines are short, and the caudal of moderate

length. Pectoral as long as the head excluding the snout, ventral longer. Caudal lanceolate. Colours—bufi',

with light rounded dot's over the head and body, which occasionally have darker edges. First dorsal grayish,

and four rows of spots along the second dorsal : caudal banded in spots. Anal with a black white-edged band

externally. Yentrals grayish.

Richardson remarked, "I strongly suispect that Houttuyn's fish is identical with that which I have

considered to be the female of C. Bvcvcsii, though the caudal fin is longer than in Jlr. Vachell's specimens, and

shorter than that of the male figured in the Ichthyology of the Voyage of the Sulphur."

Bleeker observes that specimens fi-om China have blackish spots on the second dorsal and pectoral

(G. Reevesii), which are wanting in those from Japan (C. longicaudatus)

.

Giinther states "some of the young specimens have the preopercular spine a little more coarsely

denticulated and slightly bent outwards. These have been called by Sir J. Richardson C. Belcheri."

Habitat. -Yrom the East coast of Africa, Andamans to the Malay Archipelago, China and beyond. It

attains at least 13 inches in length.

2. Callionymus sagitta, Plate LXVIII, fig. 5 (female).

Pall. Spic. viii, p. 29, t. 4, f. 4, 5 ; Cuv. and Val. xii, p. 301 ; Bleeker, Nat. Tyds. Ned. Ind. i, 1850, p. 31

;

Jerdon, M. J. L. and Sc. 1851, p. 143 ; Giinther, Catal. iii, p. 146.

Callionymus serrato-spinosus, Gray and Hard. 111. Indian Zool. (Jemale).

B. V, D. 4
I

9, P. 15, V. 1/5, A. 9, C. 12.

Length of head 3^ to 3|, of caudal 5^, height of body 9 in the total length. i?(/es—diameter 1/5 to 1/7

of length of head, 1 diameter from end of snout, and closely approximating superiorly. Head large, broad, and

stronofly depressed, its gi-eatest width equalling its length excluding the snout : occiput rugose, as if pitted by

thimble marks. The maxilla from 3^ to 4 times in the length of the head, and scarcely reaches to below front

edge of eye. Preopercular spine stout, as long as one diameter of the eye, and armed with four or five large

curvedt eeth dii-ected inwards and slightly upwards, whilst a fifth at its'base is directed forwards, the females

have the least number of teeth, sometimes only three inner ones are present, rarely above four. GUI-openings

small, on the upper surface of the head. Fins—fii'st dorsal with its anterior rays elongated (in the male) half as

long as the body, but in the female rather low. Lateral-line—smgle. C'oZoiu-s—head and cheeks covered with

small black dots surrounded by a white edge : back grayish, covered with small ocellated spots : sometimes six

or eight black blotches along the middle of the sides, abdomen whitish. Dorsal fins of a light gi-ay covered with

ocelli, the first with a wide black edge in the female. Pectoral and ventral both spotted. Caudal with some

black spots and whitish ocelli. Anal white in the male, with a black outer border.

Habitat.—Seas of India and Mauritius, the female specimen figured (life-size) is from Madras. It attains

at least 4 inches in length.

3. Callionymus fluviatilis.

B. V, D. 4
I

10, P. 17, V. 1/5, A. 9, C. 11.

Length of head Si, of caudal 51, height of body 7 in the total length. Eyes—diameter 1/4 of length of

head, 1 diameter from end of snout, and 1/4 of a diameter apart: the interorbital space rather concave. Head

depressed, its greatest width equalling its length behind the eyes : occiput rugose. Maxilla nearly half as long

as the head, and reaching to below the first third of the eye : lower jaw very nan-ow at its apex. Preoperciilar

spine strong, as long as the orbit, and armed internally with two or three curved teeth and one more pointing
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forward at its base. Gill-openings small, on the upper surface of the head. Fins—first dorsal low and of about

equal height to the second, which equals about 1^ diameters of the orbit. Lateral-line—single. Colours—
gi-ayish, upper portion of body gray ocellated with white, some brown spots along the upper surface of the

lateral-hue. First dorsal black, or only spotted, second with foui- or five rows of spots. Upper half of caudal

spotted. Anal colourless.

This river and estuary species is allied to C. sagitta, whose female it closely resembles, but differs in its

head not being so ^vide, having less denticulations to the preopercular spine internally, and its maxilla being

very much longer. The male does not appear to have the rays of the fii'st dorsal prolonged.

Habitat.—Hooghly at Calcutta to 3 inches in length.

II. Gill-opening lateral and more dilated. Lateral-line single.

4. Callionymus lineolatus, Plate LXVIII, fig. 3.

Cuv. and Val. xii, p. 307 ; Jerdon, M. J. L. and Sc, 1851, p. 142 ; Gunther, Catal. iii, p. l-i9.

.f Callionymus lateralis, Rich. Voy. Sulph. Fish. p. 65, pi. 37, f. 5 and 6.

B. V, D. 4/8, P. 15, V. 1/5, A. 7-8, C. 11.

Length of head 4| to 5, of ventral 4, of caudal 4|, height of body 6 in the total length. J?i/es— diameter

1/4 of length of head, nearly 1 diameter from end of snout, 1/3 of a diameter apait. Greatest width

of head nearly equals its length. The maxilla reaches to below the anterior 1/3 of the orbit. Preopercular

spine strong, equalling the diameter of the orbit in length, and having two teeth at the external third of its

inner side, and none at its base directed forwards. Gill-openings are almost covered by the end of the opercle,

which is not produced. Teeth—in minute rows in both jaws. Fins—first dorsal (in the male) high, from 1/3 to

2/5 of the total length, the anterior spine the longest, all being weak, in the female this fin is 1/3 less high than

in the male : the anterior rays of the second dorsal shorter than the posterior ones, all of which are branched,

the last to its base: anal of somewhat similar form, but shorter. Scales—absent. Lateral-line—single.

Colours—&ve or six grayish bands cross the back, and are continued down the sides : one more crosses the

head. Mouth and lower surface of head scarlet. Three or four irregular transverse white spots with

dark edges, also some round ones over the upper half of the first dorsal fin, in the female usually only round

spots on the first dorsal fin. Three oblique brown bands on the ventral and caudal. Anal red, with a dark

edge, and having two or three blue, white- or black-edged spots behind each ray.

Habitat.—Madras and Reunion, to about 4 inches in length. The one figured (life-size) is fi-om Madras.

5. Callionymus Orientalis.

Bl. Schn. p. 41, t. vi ; Cuv. and Val. xii, p. 297.

D. 4 (3 ?)
I
10, P. 4 ?, V. 7 ?, A. 12, C. 8 ?.

Preopercular spine short, having three teeth. Fins—ihe first i-ay of the first dorsal equals 1/2 the total

length, and the second little shorter : "second dorsal and anal nearly double the height of the body : pectoral

about 1/4, and caudal more than 1/5 of the total length. Colotirs—ov&nge, with black spots, and a few smaller

white ones sparsely scattered amongst them. Dorsal and anal vrith. round brown spots between their rays, also

white points on the first of these fins : anal tinged with blackish, especially towards its margin : three brown or

black bands across the pectoral, and five on the caudal : ventrals gray.

This species I have not obtained unless it is a male C. lineolatus, incorrectly described and figured.

Habitat.—Tranquebar, to 6 inches in length.

6. Callionymus opercularis.

Cuv. and Val. xii, p. 305 ; Giinther, Catal. iii, p. 151.

B. V, D. 4
I

9, P. 19, V. 1/5, A. 9, C. 11.

Length of head 3i to 4, of caudal 5 'to 51, height of body 6 in the total length, i/f/es—diameter 1/5 of

length of head, 1 to 1.^ diameters apart, and the same distance from the end of snout. Head wide and flat, its

greatest width equalling its length excluding the snout: two stellated sets of smooth ridges on the

occiput. The maxilla reaches to below the front edge of the eye. Preopercular spine strong, slightly curved,

as long as the diameter of the eye, and having six teeth internally, none at its base pointing forwards. Gill-

opening oval, covered by the produced extremity of the opercle. Tee^/t—pointed, in several rows, the largest

of which is the inner one. Fijis—dorsal fin not produced, half as high as the body, the second a little higher.

Lateral-line—single, over the free portion of the tail the one on one side communicates with that on the other.

Cy?o?«-s—brownish anteriorly, dotted with points of a shghtly darker colour. First dorsal brown, rays of the

second and those on the upper border of the pectoral and caudal fins have browTi points on a pale ground

colour. Lower surface of the body and the anal whitish or pale gray. Ventrals blackish.

ffaii^ai.—Coromandel coast of India, attaining at least 4 inches in length, said to be verycommon in

the Arian-coupan river at Pondicherry from November to January, but very rare during the remainder of the

year. I have taken it both at Pondicherry and Madras.

2 T 2
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Family, XXIX—CEPOLID^, Bleeher.

Tcmioidei, pt. CuV.

Branchiostegals six : pseudobranchife. Body elongated and compressed. Eyes large and lateral. The

infraorbital bones do not articulate with the preopercle. Gill-openings wide, the membranes scarcely united

under the throat. Teeth in jaws of medium size. A long dorsal and anal fin more or less continuous with

the caudal. Ventral thoracic, with one spine and five rays. No prominent papilla near the vent. Scales

cycloid, small. Pyloric appendages few.

Genus, 1

—

Cepola, Linnceus.

Acanthocepola, Bleeker.

Head obtuse. Cleft of moutli oUique, yape wide. Preopercle more or less armed. Palate edentulous.

Bleeker places those species with the head and opercles scaled, preopercles denticulated or spinate, and

the body covered with imbricate scales, as a separate genus, Acanthocepola.

Geographical distrihtition.—Seas of Europe, through those of India, to China, and Japan.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Cepola ahhreviata, D. 67-74, A. 67-74. Length of head 6 to 7 in the total length. Red, with two

rows of golden spots along the sides. Seas of India to China.

1. Cepola abbreviata, Plate LXVIII, fig. 4.

Cuv. and Val. x, p. 403 ; Cantor, Catal. p. 178 ; Bleeker, Sumatra, p. 38 ;
Giinther, Catal. iii. p. 488.

Cepola varie<jata, Swainson, Fishes, ii, p. 402.

B. vi, D. 67-74, P. 19, V. 1/5, A. 67-74, C. 13, Cibc. pyl. 8.

Length of head 6 to 7, height of body 10J in the total length. £'i/es—diameter 1/3 of length of head,

2/3 of a diameter fi-om end of snout, and 1/2 a diameter apart. Cleft of mouth oblique, the maxilla reaches to

below the middle of the eye. Vertical limb of preopercle rather rugose, a strong spine at its angle, followed by

four or five more along its lower limb. Teeth—in a single row in both jaws, those in the centre of

the mandible rather the largest. Fins—the dorsal commences above the hind edge of the opercle, its rays,

except the last two or three, are unbranched. The anal commences beneath the vertical from the eighth dorsal

ray, it and the dorsal are continuous mth the caudal. Scales—small but distinct
:
present on the cheeks and

opercles. C'oZoiws—redtlish, with about 12 pairs of red or golden spots along the sides. Caudal rays are said

by Cantor to be black.

In Cuv. and Val. the formula of the fin rays from Mertens is given as follows :—D. 156, P. 18, V. 1/5,

A. 76 : Cantor gives, D. 72-74, P. 19, V. 1/5, A. 74, C. 13.

In Bl. Schneider, p. 242, a Cepola striata is mentioned fi-om Tranquebar, but details are wantmg to even

show if it belongs to this family and not to Gohiidce.

Habitat.—Coromandel coast of India, tkrough the Malay Archipelago to China, attaining at least a foot

in length. The specimen figured, a little less than the natural size, is from Dr. Jerdon's specimen referred to

in the Madr. J. L. and Sc. 1851, p. 139, thus, " Cepola—I got one specimen only of a very pretty species of

Pubben fish at Madras. It was red-silvered, and had two series of yellow spots on its sides." A coloured

figure of it is present amongst Sir W. Elliot's drawings of Indian fishes, and is termed Chawa aim, or Ghava

wahv,.
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Family, XXX—BLENNIIDiE, MMer.

Pseudobranchiae present. Gill-openings of varying extent. Body elongated, more or less cylindrical.

The infraorbital ring of bones does not articulate with the preopercle. Teeth may be fixed in the jaws,

or merely implanted in the gums : a posterior canine may be present, whilst some genera have molars. One,

two, or three dorsal flns, occupying nearly the entire length of the back, the spinous portion when distinct

being less, nearly equally, or more developed than the soft : in some the whole fin is composed of spines, whilst

in others none are perceptible. Ventrals, when present, jugular (except I'sewIohleiDiius): they are sometimes

rudimentary. Anal with a moderate or large number of rays. Caudal, when present, may be confluent with,

or distinct from, the vertical fins. Scales, when present, generally small. Air-vessel as a rule absent.

Pyloric appendages absent.

OeograpMcal distrihution.—The fishes forming this family are found along the shores of most regions,

some extending their range into brackish or even, it is said, into fresh waters, (see note pp. 81 and 68, ante.).

It is curious to observe how these small fishes may be unwillingly forced to emigrate to distant places. Thus a

little Blenny was pumped up at sea (see page 326), it must have attached itself to the vessel before leaving

harbour, or have been sucked up on some piece of floating substance on which it Lad drifted out to sea.

SYNOPSIS OP GENERA.

A. No molar teeth. Caudal fin distinct.

1. Blennius. Gill-opening wide. A single row of fixed teeth in the jaws, and occasionally a small

posterior canine. Scaleless.

2. Petroscirtes. Gill-opening small. A single row of fixed teeth in the jaws, with a large lateral

canine. Scaleless.

3. Salarias. Gill-opening wide. A single row of moveable teeth in the jaws, sometimes a posterior

canine. Scaleless.

4. Andamia. Gill-opening wide. A single row of moveable teeth in the jaws, a sucker beneath the

lower jaw. Scaleless.

5. Tripterygium. A band of villifonn teeth in the jaws : palatine teeth. Three dorsal fins. Scaled.

B. No molar teeth. Caudal continuous with vertical fins.

6. Xiphasia. Fixed teeth in jaws, none on the palate. Body eel-shaped. Dorsal and anal many rayed.

Genus, 1

—

Blennius, Artedi.

Pholis, Cuv. and Val.

BrancMostegals six : pseudohrancliiw. Body somewhat elongated, with a short snout. Cleft of mouth narrow.

Generally a tentacle above the orbit. Teeth in a single row fixed in the jaws : a posterior curved tooth usually present

in one or both jaws. Dorsal fin single, the spinous portion being less or equally developed with the rayed : ventrals

jugular, consisting of one spine and two rays : caudal distinct. Scales absent. Air-vessel and pyloric appendages

absent.

Geographical distribution.—These fishes are found on the coasts of Europe and Van Diemen's Land, also

the Red Sea, seas of India to the Sandwich Islands.

SYNOPSIS OF SPECIES.

1. Blennius leopardus, D. 12
|
12, A. (2-(-)13. No crest on head. Brown, with black blotches and spots.

Ceylon and Sandwich Islands.

2. Blennius Steindachneri, 11-12
|
15-16, A. (2+)16. No crest on head. Olive, with six vertical bands :

a large black, white-edged, ocellus between the first and second dorsal ray. Seas of India.

1. Blennius leopardus, Plate LXVIII, fig. 6.

Salarias leopardus, Day, Proc. Zool. Soc. 1869, p. 518.

B. vi, D. 12
I
12, P. 15, V. 4, A. (2-|-) 13, C. 11.

Length of head 2/7, of pectoral 2/9, of caudal 2/9, height of body above 1/3 of the total length.

Ei/es—diameter 2/7 of length of head, H diameters from end of snout, and 1 apart. Snout obtuse, not

overhanging the mouth. No crest on the head. A transverse row of tentacles across the occiput : a fringed

supraorbital tentacle half the length of the eye : lips fringed, with two bifid tentacles on either side of the

symphysis of the lower jaw. The maxilla extends to below the anterior margin of the orbit. Fins—a deep

notch between the two portions of the dorsal fin : the second dorsal not continued quite to the caudal, which
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last fin is cut square. Pectoral witli the outer lialf of its eight lower rays free ; two fleshy prominences

anterior to the anal fin. Colours—a rich brown, becoming whitish on the chest, and blotched all over with

black marks, leaving narrow interspaces of ground colour : fins spotted.

Halitat.—A specimen (figui-ed life-sized) is in the Calcutta Museum, it was dredged off Galle harbour

by Dr. J. Anderson.
Professor Peters showed me an equally fine one from the Sandwich Islands in the Berlin Museum.

2. Blennius Steindachneri, Plate LXX, fig. 1.

Day, Proc. Zool. Soc. 1873, p. 110.

B. vi, D. 11-12
i

15-16, P. 14, V. 3, A. (2+) 16-18, C. 11.

Length of head 4| to 4f, of caudal 6 to G\, height of body ^ to 5J in the total length. Eyes—
diameter 3? in length of "head, 1 diameter fi-om end of snout, and 1/2 a diameter apart. Snout obtuse, not

overhanging the mouth. The maxilla reaches to below the first third of the eye. No crest on the head, but a

line of eight or ten fringed tentacles from above the eye to the base of the dorsal fin : in some specimens the

longest are 1^ diameters of the orbit in height, usually they are less. A fringed orbital tentacle about half the

length of the eye in extent, another at'the nostril. Teeth—a small posterior canine in the lower jaw a

little beyond the last tooth. Fins—first dorsal commences over the hind edge of the preopercle, it is 3/4 as high

as the body and rather higher than the second, it is not distinctly notched, but the last spines are rather lower

than the first rays, it is not continued on to the caudal. Pectoral nearly as long as the head, and almost

twice as long as the ventral. Anal in some specimens has the first two rays expanded and fringed at their

extremities into the form of rounded balls, in others these are absent. Caudal cut square. Colours—light

olive, with six indistinct brownish bands, as wide as the ground colour, and extending to the base of the dorsal

fin : the whole of the body and fins dotted with black, and occasionally with some white spots above the anal fin.

A large black, white-edged ocellus, between the first and second dorsal rays. Some vertical red bands on the

pectoral and caudal fins. Anal dark, with two rows of light blue spots on the anterior and three on the posterior

rays, which have also small black dots and a narrow white edge. In some specimens all the dots are black.

Blennius semifasciahts, Rupp. N. W. Fische, p. IM^Salarias ajdops, Eiipp. Atl. Fische, p. 113, t. 28,

f. 3, appears closely allied to this species, but the dorsal fin is scarcely notched, the tentacles and colours

likewise dift'er. Another allied species is B. emarginatus, Giinther, which has the dorsal spot very distinct, but

the fin is more deeply cleft.

Eahitnt.—Kun-achee, to 4 inches in length. They are common in pools left by the receding tides on the

rocks of Oyster island. There are two illustrations of this species amongst Sir Walter Elliot's drawings, the

largest was captured at Waltair, March 15th, 1853, the smaller one was pumped up on board the Samarang,

April 6th, 1860, in the Bay of Bengal, Lat. 14', 18 N. Long. 82-30 E.

Genus, 2

—

Peteoscirtes, BiijijieU.

Osmolranclms, Ehrenb. : Blenneclds, Cuv. and Val. : Aspidontus, Quoy and Gaim.

Branchiostegals six : pseudohranchice. Gill-openings reduced to a small foramen ahove the root of the pectoral

fin. Body somewhat elongated. Snout short or of moderate length : cleft of mouth narrow : head sometimes with

tentacles. Teeth, a single row of fi.red ones in the jaws, with laterally a strongly curved canine. Dorsal fin single or

with a semi-detached portion : ventrals jugular, with tiuo to four rays. No scales. Air-vessel present. Pyloric

appendages absent.

Geographical distrihution.—Coasts of the Red Sea, those of India to the Malay Archipelago and the

Pacific.

SYNOPSIS OF SPECIES.

1. Petroscirtes punctatus, D. 34, A. 22-23. Head 6J in the total. Spots and four or five narrow horizontal

lines on body. A dark band along the dorsal fin. India to Australia.

2. Petroscirtes hipunctatus, D. 33, A. 23. Head 5 in the total. Four blue lines on the head, two spots on

dorsal fin. Calicut.

3. Petroscirtes variabilis, D. 28-31, A. 17-21. Head 6j in the total. A wide dark band from eye to

caudal fin. Seas of India to the Malay Archipelago.

4. Petroscirtes Lienardi, D. 3
|
10

|
17, A. 18-20. Head 4| to 4f in the total. Vertically banded and

spotted. Sind.

5. Petroscirtes cyprinwides, D. 30, A. 20. Head ^ in the total. Bands along the body, also spots. Seas

of India to China.

6. Petroscirtes hreviceps, D. 30, A. 19. Head A\ in the total. Black band along the head and side of

body : dorsal dotted with black. Bay of Bengal.

1. Petroscirtes punctatus.

Blennechis punctatus, Cuv. and Val. xi, p. 286.

Omobranchus punctatus, Swainson, Fishes, ii, p. 274.

Petroscirtes punctatus, Giinther, Catal. iii, p. 231.
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B. vi, D. 3i, P. 12, V. 2, A. 22-23, C. 12.

Length of head 6J, of caudal 8, height of body 6 in the total length. Eyes—diameter 4|- in length of

head, 3/4 of a diameter from end of snout, and also apart. Greatest width of head equals half its length, and
its height equals its length excluding the snout. Snout obtuse. The maxilla reaches to below the front third

of the eye. Teeth—canines in the lower jaw large, their length equalling 3/4 of a diameter of the eye, those in

the upper jaw only half their size. J^('»s—the dorsal fin just reaches to the base of the caudal, posteriorly it is

3/4 of the height of the body. Pectoral equals the length of the head excluding the snout. Ventral short, not
above half as long as the pectoral. Colours—gray, with seven or eight pairs of spots on the body below the
base of the dorsal fin : and four or five narrow, dark, horizontal lines along the body. A dark line along the
dorsal fin becoming widest posteriorly. In small specimens, sometimes there appear to exist angular or
ii-regularly directed narrow white bands.

Habitat.-^Seas of India to AustraKa.

2. Petroscirtes bipunctatus, Plate LXXI, fig. 3.

B. vi, D. 33, P. 13, V. 2, A. 34, C. 1(3.

Length of head 5, of caudal 5^, height of body SJ in the total length. Eyes—diameter 3^ in length of
head, nearly 1 diameter from end of snout, and 1 apart. Profile of snout obliquely rounded. Greatest width of
head equals its length behind the middle of the eyes, and its height equals its length excluding the snout. The
maxilla reaches to below the front third of the eye. No tentacles on the head. Teeth—24 in the upper and
22 in the lower jaw, laterally in the lower jaw is a large canine nearly equalling the diameter of the orbit, there
is also a lateral canine on either side of the upper jaw about half the size of that in the lower. Fins—dorsal
commences over the hind edge of the opei-cle, posteriorly it is not continued so far as the base of the caudal.

Colours—brownish gray, wdth the upper surface of the anterior half of the head and also the snout blue, a narrow
blue band descends from the middle of the eye, and on the throat joins one from the opposite side in a V-shape :

a second from just behind the eye passes do^vn parallel with the first and joins one from the opposite side, two
more pass down fi-om the opercle on to the base of the pectoral fin. Dorsal and anal fins edged with brown,
two dark spots on the dorsal, the first from the fourth to the sixth ray, the second between the tenth and
eleventh.

Habitat.—The specimen figured (life-size) is from the sea at Calicut.

3. Petroscirtes variabilis, Plate LXIX, fig. 7.

Cantor, Catal. p. 200 ; Giinther, Catal. iii, p. 234.
.'' PetrosciHes cynodon, Peters, Wiegm. Arch. 1855, p. 246.

B. vi, D. 28-31, P. 13, V. 4, A. 17-21, C. 13.

Length of head 5|-, of caudal 6, height of body 6 in the total length. Eyes—diameter 1/4 of length of
head, Ij diameters from end of snout, and also apart. Snout somewhat produced. Greatest width of head
2j- in its length, and its height equals its length excluding the snout. Mouth transverse, the cleft only extends
to beneath the anterior edge of the eye, but the maxilla reaches to below its first third. A short simple tentacle
at the posterior-superior edge of the eye, and a very short one on either side of the chin. Teeth—the canine
teeth in the lower jaw large, those in the upper small. Fins—dorsal commences behind the hind edge of the
preopercle, it is not elevated anteriorly, its greatest height equals 3/4 of that of the body below it, it terminates
a short distance before the root of the caudal fin. Pectoral and ventral each as loug as the head without the
snout, the latter fin having its two central rays of the same length and the longest in the fin. Caudal cut
rather square, and said to sometimes have its upper or lower rays prolonged. Colours— pinkish, with dark
spots, having a broad bluish or blackish band passing from the eye to the base of the caudal fin, where it ends
in a large black blotch, in young specimens bands proceed a short distance upwards from it, and a row of light

spots are seen along its lower border : a second dai'k band is sometimes present along the back at the base of
the dorsal fin. Two or thi-ee blue bands pass downwards fi-om the eye : head with numerous light spots.

Dorsal fin marbled and spotted in lines, as is also the anal : caudal yellow, vertically banded in spots.

The specimens of P. cynodon, in the British Museum, received from Dr. Peters, have much more
elongated tins than I have seen in P. variabilis, the head brown spotted and no orbital tentacle.

Habitat.—I have taken this species at Calicut on the Western coast of India, the one figured (life-size)

was brought by the late Dr. Stoliczka from the Nicobars. It is found in the Malay Archipelago.

4. Petroscirtes Lienardi, Plate LXIX, fig. 8 (f).

B. vi, D. 3
I

10
I

17, P. 1.5, V. 3, A. 18-20, C. 11.

Length of head 4| to 4|, of caudal 6 to 6|, height of body 4^ in the total length, JS'j/e.s—diameter
1/3 of length of head, not one diameter from end of snout, and 1/3 to 1/2 a diameter apart. Intel-orbital space
concave. Greatest width of head equals half its length, and its height equals its length excluding the snout.
Snout rather obtuse. The maxilla reaches to below the front edge of the eye. No crest on head. A short
fringed supraorbital tentacle and a small one at the nostril : several below the .symphysis of the lower jaw, and
some on the cheeks and opercles. Teeth—25 in the lower jaw, with a very large canine laterally on either side,

and 28 in the upper jaw having also a lateral canine, but much smaller. Fins—first three rays of the dorsal fin
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separated by a deep cleft from the remainder,* they are 3/4 the height of the body ; the next ten rays are much
lower, projecting beyond the membrane and separated by a notch from the remaining 17 of the fin, which are

about 3/4 the height of the body, and are not continued posteriorly on to the caudal. Pectoral as long as the
head excluding the snout, ventral rather shorter. Caudal rounded. Colours— of a light brown stone colour,

vertically banded and marbled with dark brown or gray. Dorsal fin light brown, marbled and spotted vrith

darker, the upper two-thirds of the first portion neai'ly black, and some black marks near its base. Caudal
yellow, with dark spots. Anal with oblique rows of spots and a dark outer edge. Two black spots at base of

pectoral fin, which is yellow externally.

This species approaches Blennechis a dorsale elevee, Lienard, from the Mauritius, which however has less

rays and from 34 to 36 teeth in the upper, and 36 to 38 in the lower jaw. Blennechis marhre of the same author,

or PctrosJciHes manrwratus, Bleeker, and 0. Thepassi, Bleeker ?, though closely allied, has the body more
elongated, its height being 8 in its length.

Sabitat.—Sind, where they were found along with some Blennies, in pools left by a receding tide. The
specimen figured (twice life-size) is from Kurrachee.

5. Petroscirtes cyprinoides.

Blennechis cyprinoides, Cuv. and Val. xi, p. 286.

Omohranclius cyprinoides. Swains. Fishes, ii, p. 274.

Petroscirtes cyprinoides, Giinther, Catal. iii, p. 236.

B. vi, D. 30, P. 15, V. 3, A. 20, C. 11.

Length of head 4i, of caudal 6f , height of body 4^ in the total length. Eyes—diameter 1/4 of length of

head, 1 diameter from end of snout, and 1/4 of a diameter apart. Greatest width of the head equals its length

behind the eyes, and its height is a little more. The maxilla reaches to below the front edge of the

eye. Some iiTegularly-placed open pores on the head. Teeth—one or two large canines in the lower and one
in the upper jaw. Fins—dorsal commences over the hind edge of the opercle and does not extend quite so far

as the caudal. Pectoral as long as the head behind the middle of the eye. Ventral rather short. Caudal
neaiiy cut square. Colours—a white band along the side, another below the base of the dorsal fin : a rather

dark band along the base of the dorsal fin, and one or two rows of brown sjjots above it. A brown
spot at base of pectoral fin : anal brownish with two or three rows of dark spots : caudal yellowish-white.

Seven vertical bands are said to exist along the upper half of the back, extending on to the caudal fin.

Habitat.—Seas of India to China.

6. Petroscirtes breviceps.

Blennechis hreviceps, Cuv. and Val. xi, p. 283.

Omohranchus breviceps. Swains. Fishes, ii, p. 274.

Petroscirtes breviceps, Giinther, Catal. iii, p. 234.

B. vi, D. 30, P. 16, A. 19, C. 11.

Length of head i\, of caudal 8, height of body Sj (4f ) in the total length. Eyes—diameter 3| in the

length of head, 1 diameter from end of snout, and also apart. Greatest width of head equals 2/3 of its length :

profile of snout oblique : interorbital space slightly concave. Cleft of mouth extends to below the first

third of the eye. A small supraorbital tentacle present in the type specimen. Teeth—a very large canine on

either side of the lower jaw, and a very much smaller one on each side of upper jaw. J^ms^-dorsal anteriorly

2/3 as high as the body, it commences above the gill-opening, posteriorly it reaches almost to the base of the

caudal, the membrane is rather deeply emai-ginate. Pectoral equals the length of the head behind the middle of

the eyes. Colours—a black band along the head and side of the body : dorsal fin dotted with black :

caadal yellowish.

Habitat.—Bay of Bengal.

Genus, 3

—

Salaeus, Cuv.

Alticus, Comm. . EMpiseartes, Swains. ; Entomacrodus, Gill.

Branchiostegals six : pseudobranchim. Gill-openings wide. Body somewhat elongated. Mouth transverse,

rather wide : generally a tentacle above the orbit, especially in the males. Sometimes a crest upon the head. A row

of small moveable teeth in the gums, and often a posterior cu,rved canine in the lower jaw : palate almost invariably

edentulous. Dorsal fin single : a notch exists in some spiecies between the spinous and rayed portions : venirals

jugular, with one spine and two or three rays : fin rays simple, except those of the caudal, which are usually but not

invariably branched. Scales absent. Air-vessel and pyloric appendages absent.

In some species the dorsal fin is more distinctly notched in the immature than in the mature. A crest

on the head generally shows the specimen to be a male, and in these the dorsal fin is often comparatively higher

than in the females. The presence or absence' of an orbital tentacle has been considered a mark of sexual

distinction.

* The separation of the three first rays appears to be subject to coDsiderablc modification, and is most distinct in the adults.

The number of three may be reduced to a single one.
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Some of these fishes have been constituted into a distinct Genus, AJticus, Cotn.^^Eiipiscartes, Swains, the
differences between which and Salarias is thus characterized by Bleeker:

—

Lateral-line absent. Body
elongated, anteriorly loider than high. No tentacles at nostrils or najpe. Ventral with four rays : caudal rays simple.

But Salarias Andersonii. is unquestionably an Alticus, with the lateral-line present. Andamia is an AUicus,

possessing a sucker, whilst its nostril is a little tubular and prolonged. Altic^is, as at present known, would
consist of S. Kirkii, S. tridactylus, S. monochrous, S. aspilus, S. Andersonii, and S. heteropterus.

SYNOPSIS OF SPECIES.

A. Dorsal fin not distinctly notched.

1. Salarias tridactylus, D. 12-13
|
19-22, A. 25-26. Canines, when present, small. Crest on head.

Simple supraorbital tentacle. Dorsal does not extend on to the caudal fin, the rays of which last are unbranched.
Plumbaceous, dorsal with oblique streaks : anal with a dark outer edge. Red Sea, seas of India, to

the Malay Archipelago.

2. Salarias fuscus, D. 30, A. 20. Canines absent. No crest on head. Supraorbital tentacle. Dorsal
extends to base of caudal. Blackish. Red Sea to the Malay Ai'chipelago.

3. Salarias fasciatus, D. 12
|

17-19, A. 19-21. Canines absent. No crest on head, short fringed
supraorbital tentacle, one at nostril and a simple one at nape. Dorsal fin continued nearly to the caudal.

Light brown, spotted and banded : light spots on thi'oat. Red Sea, seas of India to the Malay Archipelago
and beyond.

B. Dorsal fin distinctly notched.

%. Salarias KirJdi, D. 17
|
20-23, A. 28-29. Crest on head, a short fringed orbital tentacle. Dorsal fin

not continued on to the caudal, which has simple undivided rays. Plumbaceous. Sind and Zanzibar.

6. Salarias Andersonii, D. 14
|
22, A. 28. No canines. A high crest on head. A short fringed orbital

tentacle. Dorsal fin not continued on to the caudal, which has simple undivided rays. Plumbaceous : lower
half of anal dark. Ceylon.

6. Salarias cpiadricornis, D. 13
|
20-22, A. 22-24. No canines. A well developed crest on the head. A

long, simple, supraorbital tentacle, a fringed nasal, and a short one at the nape. Dorsal fin continued on to the
caudal. Brownish, usually vertically banded, horizontal or oblique light lines on dorsal and anal fins. Red
Sea, seas of India to the Malay Archipelago and beyond.

7. Salarias lineatus, D. 12
|
21-23, A. 23-24. No canines. A low crest on the head of the males. A

fringed supraorbital tentacle, another at the nostril. Dorsal fin continued on to the caudal. Slate colour, with
narrow dark lines along the body, and oblique ones on the dorsal fins. Red Sea, seas of India to the Malay
Archipelago.

8. Salarias Rasseltii, D. 12 | 23, A. 24-25. No canines. A crest on head. A fringed supraorbital
tentacle, another at nostril. Dorsal fin continuous with caudal. Vertical bands. Dorsal with oblique lines.

Andamans, Malay Archipelago.

9. Salarias Andamanensis, D. 12
|
22, A. 22-24. Canines present. High crest on head. A supraorbital

tentacle. Dorsal fin not continued on to the caudal. Ten brovni bars, also two rows of dark-edged white
spots along the body. Dorsal edged anteriorly with a dark white-margined band, posteriorly spotted.

Caudal with six bands : anal with a dark outer edge. Andamans.
10. Salarias Dussumieri, D. 12

|
20-21, A. 22. No canines. A low crest on head of males. A fringed

supraorbital tentacle, another at nostril. Dorsal continued on to the caudal. Brovmish, vertically banded.
Horizontal lines on first dorsal, obHque ones on the second, upper half of caudal spotted : lower jjart of anal
dark. East coast of Africa, seas of India, to the Andamans.

11. Salarias pieriopihthahnus, D. 12
| 20, A. 21. Canines present. A low crest on the head in some

specimens. A simple supraorbital tentacle, a fringed nasal one. Dorsal fin not continued on to the caudal.
Violet cross bands : blue spots on head, light blue spots edged above and below by black along the sides :

several rows of spots along the dorsal fin : anal vrith a dark outer edge. Andamans to the Malay Archipelago.
12. Salarias striolatus, D. 12

|

20-21, A. 20-21. Small canines. A low crest on head in some specimens.
A simple supraorbital tentacle, another at nostril. Dorsal fin not extended on to the caudal. Indistinct cross
hands : five or six horizontal black Hues along the body : dorsal with two rows of spots : anal with a
row of blue spots along its base, and a dark outer edge. Five or six sinuous dark lines on each side of the
caudal. Andamans.

13. Salarias Tjilitonensis, D. 12
|
20, A. 20-21. Small canines. A high crest on the head. A long,

simple, supraorbital tentacle, a short fringed nasal one. Dorsal fin extended on to tlie caudal. Bluish spots on
head .- about eight pairs of vertical streaks on the body, and sometimes longitudinal lines. Oblique brovsm
marks on second dorsal : anal with a dark outer edge. Caudal with six or seven vertical bands. Andamans to
the Malay Archipelago.

14. Salarias unicolor, D. 12
|
17-18, A. 18-19. No canines. A crest on the head in the male. A long

fringed supraorbital tentacle, a short one at fi-ont nostril. Dorsal fin not continued on to the caudal. Brownish,
with two or three rows of white or blue spots along the body : bands on fins. Red Sea, east coast of
Africa, Sind.

15. Salarias alhoguttatus, D. 12
| 18, A. 19-20. Small canines. Low crest on head. A fringed

2 u
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supraorbital tentacle, one at nostril. Dorsal fin not continued on to the caudal. Blue spot on head, eight

imirs of vertical brown bands, and two or three rows of white spots along the body. Oblique bauds on

dorsal fin. Andamans.
16. Salarias frenatus, D. 12

|
14-10, A. 18. Canines present. No crest on the head. A short fringed

supraorbital tentacle, another at nostril, and a short simple one at nape. Dorsal continued on to the base of the

caudal. Pour white bands, edged with gray, go from eye to throat : body blotched, banded, and spotted.

Oblique lines on dorsal fin. Malabar and Bombay.

17. Salarias vermiculatus, D. 12-13
]
15, A. 18-19. Large canines. No crest on head. A fringed supra-

orbital tentacle, a short nasal one, a short simple one at nape. Dorsal fin continued on to base of caudal.

Vertically banded, reticulated brown linos on body and head. East coast of Africa, Andamans.

18. Salarias marmorihis, D. 12
|
lo, A. 18. Large canines. No crest on head. A fringed supraorbital

tentacle, one at nostril, and another at the nape. Dorsal fin does not extend on to the caudal. Brownish-

yellow spotted, as are also the vertical tins. Ceylon and Sand\^ich islands.

A. Dorsal fin not notched.

1. Salarias tridactylus, Plate LXX, fig. 3.

Slennius tridacttjlns, Bl. Schn. p. 170.

Blermius amphibiits, Walb. Artedi, iii, p. 187.

Blermius saliens, Lacep. ii, pp. 4.58, 479.

Salarias alticus, Cuv. and Val. xi, p. 337 ; Kner, Novara Fische, p. 190.

Btqriscartes alticus, Swainson, Fishes, ii, p. 275.

Blennius gohioides, Forst. Des. An. cur. Licht. p. 283.

Salarias iridadylus, Giinther, Catal. iii, p. 242 ; Steind. Sitz. Ak. Wiss. Wien, 1868, p. 994 ;
Klunz. Verh.

z. b. Ges. Wien, 1871, p. 489.

B. vi, D. 12-13
I

19-22, P. 13, V. 1/3, A. 25-26, C. 11.

Length of head O-^-, of caudal 6^, height of body 7A to Ri in the total length. £'?/es—diameter 1/4 of

length of head, 1 diameter from end of snout, and 1/4 of a diameter apart. Snout obtuse, overhanging the

mouth. Height of the head equals its length excluding the snout, and its width equals its length behind tlie

eves. Cleft of mouth reaches to below the middle of the eye. A well developed crest on the head, a small and

simple tentacle over the posterior-supei-ior angle of the eye, none at nostril or neck. A row of four or five large

open glands, having white edges round the posterior edge of the orbit. Teeth—in jaws small : canines are

absent in my specimens, in Cuv. and Val. small ones are said to exist. Fins—dorsal not notched, as high as to

double tlie height of the body, the spinous and rayed portion of nearly the same height, the membrane

emaro-inate, the°fin does not extend quite to the caudal, which latter is rounded. Pectoral as long as the head,

ventral half as long. Caudal rays unbranched. Colours—plumbaceous, usually with vertical bands, fine black

spots on the head and anterior portion of the body, and sometimes light spots exist on the body. Dorsal with

oblique black streaks intervening with white ones, and a white outer edge. Caudal rays black with the

membrane yellow. Anal with a gray base and a black white-edged outer margin.

Habitat.—Ued Sea, seas of India to the Malay Archipelago.

2. Salarias fuscus, Plate LXX, fig. 2.

Euppell, N. W. Fische, p. 135, t. 32, fig. 2 ; Giinther, Catal. iii, p. 245 ; Klunz. Verh. z. b. Ges. Wien.

1871, p. 489.

Salarias ruficaudus, (Ehrenb.) Cuv. and Val. si, p. 328.

B. vi, D. 30, P. 15, V. 2, A. 20, C. 11.

Length of head 4i, of caudal 4 to 4J, height of body 21 to 4 times in the total length. Etjes—high up,

in the fron^half of the length of the head, not quite 1 diameter from end of snout, and two-thirds of a diameter

apart. The profile fi-om the eye to the snout subvertical, sometimes even projecting over the mouth. Height

of head equals its length, and its width equals the length of its postorbital portion. The niaxUla reaches to

below the middle of the eye. A short simple tentacle over the eye. No crest on the head. Teeth—no posterior

canine, i^tits—dorsal fin not notched and continued on to the caudal, it is highest posteriorly, where

however it does not quite equal the height of the body, in the specimen figured (male'r) the last dorsal and

anal rays are prolonged, the dorsal is continued posteriorly to the base of the caudal, which last is rather

pointed. Colours—hrovtn, with the dorsal and anal fins nearly black : pectoral yellow, with a black mark at

its base: caudal brownish. ,,.,,,. -j ^

Salarias frontalis (Ehrenb.), Cuv. and Val. xl, p. 328, appears to be closely allied, but is said to possess

long supraorbital tentacles. .... „ ,

Hahitat.-From the Red Sea to the Malay Archipelago. The one figured (life-size) is from Kurrachee

in Sind.

3. Salarias fasciatus.

Blennius gattorugine, Forsk. Desc. Anim. p. 23 (not Linn.).

Blennius fasciatus, Bloch, ii, p. Ill, t. 102, f. 1 ;
Bl. Schn. p. 163.
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Scdarias quadrijnnnis, Kiipp. Atl. Fisclie, p. 112, t. 28, f. 2 ; Cut. and Val. xi, p. 318 ;
Bleeker, Blenn.

en Gob. p. 19.
, ., , ti i-

Salarias fasaatus, Cuv. and Val. xl, p. 324 ;
Giintlier, Catal. iii, p. 244 ; Peters, Monats. Akad. Berlin,

1868, p. 209 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 491.

Erpiclithys fasciatus, Swainson, Fishes, ii, p. 275.

Salarias Priamensis, Blocker, Sunaatra, p. 268.

B. v-i, D. 12
1
17-19, P. 17, V. 3, A. 19-21, C. 11.

Length of head 6 to Gh, of caudal -H, height of body 5 in the total length. %es—diameter 4| in lerigth

of head, 1 diameter from end of snout, and 1 apart. Anterior profile of snout nearly vertical. The maxdla

reaches to below the hind edge of the eye. No crest on the head. A short, fringed, supraorbital tentacle, _a

fringed nasal one, and one at the nape. Teeth—no canines. Fins—dorsal fin not notched, posteriorly it is

continued nearly to the caudal. Front anal rays rather elongated and semi-detached. Colours—light brown

banded and spotted with yellow and blue, sometimes blue spots along the base of the dorsal fin. On the thi'oat

and chest are light coloured bands and white spots.

Ealitat.—Yyom the Red Sea, through the seas of India to the Malay Archipelago and beyond.

B. Dorsal fin distinctly notched.

4. Salarias Kirkii, Plate LXIX, fig. 6.

Giinther, Annals and Mag. Xat. Hist. 1868, p. 468.

B. vi, D. 17
I

20-23, P. 15, V. 4, A. 28-29, C. 14.

Length of head 6|, of caudal 6, height of body 7^ in the total length. E)/es—diameter 1/4 of length of

the head, 1 diameter from end of snout, and 1/2 a diameter apart. Profile from upper edge of eyes to end of snout

slightly oblique, some large open pores round the eyes. A moderately well developed crest on the head, a short

fringed tentacle over the orbit. Teeth—no canines. Fins—dorsals divided by a slight notch : dorsal and caudal

rays simple, not branched. Second dorsal is not continued posteriorly to quite so far as the base of the caudal.

Lateral-line—visible. Colours—dark leaden, with some traces of vertical bands. Oblique lines on the dorsal

tins. Lower edge of anal white.

S. kirkii, Giinther, from Zanzibar, has D. 17
|
23, A. 29. This specimen from Sind has D. 17

|
20.

5. Salarias Andersonii.

B. vi, D. 14
I

22, P. 15, V. 4, A. 28, C. 14.

Length of head 7, of caudal 5\, height of body 7 in the total length. i;?/e.s—diameter 4|- in length

of head, 1 diameter from end of snout, and 1/3 of a diameter apart. Head rounded anteriorly, snout not

projecting, its greatest width equals its height, or its length excluding the snout. The maxilla reaches to below

the hind edge of the eye, some large open pores round the eyes, tliree anteriorly, and about five along its

posterior edge. There are also some smaller ones about the head and nape. A rounded and high crest on the

head equal to nearly 1/2 the height of the head. A short fringed tentacle over the orbit, none at the nape.

Teeth—no canines. Firis—dorsals divided by a deep notch, which extends more than half-way down the ray, the

ends of the spines and rays scarcely project beyond the membrane, the first dorsal anteriorly rather higher than

the body, whilst the second dorsal is anteriorly three-fourths the height of the body and rather less posteriorly,

it is not continued on to the caudal. Pectoral rather longer than the body is high. Anal not so high as the

second dorsal. Caudal rays simple, not branched. Lateral-line*—distinct, ceasing opposite the posterior end

of the second dorsal fin. Colours—dark brownish, without bands. Dorsal fins dark, with a few spots near the

posterior end of the second dorsal, upper edge of the fin white. Anal with a dark lower edge.

This species is allied to S. tridactylus, from which it differs, especially in having a deep cleft

between the two dorsal fins.

Habitat.—There is a fine specimen of this species in the Calcutta Museum, it was brought from Galle by

Dr. J. Anderson, after whom I have named it.

7. Salarias quadricornis, Plate LXX, fig. 4 (male).

Cuv. and Val. xi, p. 329, pi. 329 ; Jenyns, Voy. Beagle, Fishes, p. 87 ; Giinther, Catal. iii, p. 255 ; Kner,

Novara Fische, p. 197 ; Klunz, Verb. z. b. Ges. Wien, 1871, p. 489.

Salarias rivulatus, Biipp. Atl. Fische, p. 114 ; Giinther, Catal. iii, p. 244.

Frpichthys quadricornis, Swainson, Fishes, ii, p. 275.

B. vi, D. 13
I

20-22, P. 14, V. 2, A. 22-24, C. 13.

Length of head 5| to 6, of caudal 6 to 6f , height of body 5| to 6 in the total length. Eyes—high up,

about 1 diameter from end of snout, 1/2 a diameter apart : the profile before the eyes is nearly vertical :

interorbital space concave. Height of head equals its length excluding the snout, and its width equals

its postorbital length. The maxilla reaches to below the hind edge of the eye. The male has a low crest on the

• I allude to the lateral-line here, because it is said to be absent in the species of Altkus, to which this fish would unquestionably

otherwise belong.

2 u 2
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head whicli is said to be wanting in the female. A simple tentacle above the eye as long as one diameter of the
orbit : a fringed one at nostril, and a small one on the nape. Teeth—no canines. Fins—first dorsal

tin about half the height of the bod}% but not quite so high as the second : a deep cleft in the membrane
extending nearlj to the base divides the two fins, the second is continued on to the caudal to 1/3 its lencrth.

Anal lower than the dorsal, its membrane deeply cleft. Caudal slightly rounded. Colours—vary exceedingly,
body usually brownish, with eight or more vertical bands which reach to the base of the dorsal fin, sometimes
tlicre are brown dots. Dorsal tin with horizontal or oblique white bands, usually about four in number. Anal
with two or three horizontal white bands.

Klunzinger considers )S'. onjx a variety of this species, and he distinguishes several otliers, dividing them
into (S*. liijiilinus, S. coloratas, S. transiens, and S. unitus. S. helhis, Giinther, is very closely allied to this fish.

Sahitat.—Red Sea, seas of India, to the Malay Archipelago and China. It attauis several inches in
length. The one fig-ured (life-size) is from the Andamans.

7. Salarias lineatus, Plate LXX, fig. 8, (male).

Cuv. and Val. xi, p. 314 ; Bleeker, Blen. en Gob. p. 18 ; Giinther, Catal. iii, p. 2-54
; Steind. Sitz. Ak.

Wiss. Wien, 18G8, p. 996.

B. vi, D. 12
I

21-23, P. 14, V. 2, A. 23-24, C. 13.

Length of head 5| to GJ, of caudal 6\, height of body 6i- to Cj in the total length. Eijes—high up, in the
anterior third of the head, 2/3 of a diameter apart : the profile from them to the snout subvertical. Height of

head equals its length excluding the snout, and its width equals its postorbital length. A tentacle with notched
edges, or fine lateral fringes, and about half the height of the eye is present above the orbit, and a short
fringed one at the front nostril. A rather low crest, emarginate superiorly, exists on the summit of the head
in the male, it is absent in the female. Teeth—canines absent. Fins—dorsal membrane deeply cleft after the
twelfth spine, the first fin two-thirds of the height of the body, the second rather higher and continued
on to the caudal. Pectoral as long as the head excluding the snout. Colours—leaden, in some specimens six

or eight vertical Jjands on the body as wide as the ground colour, eight to ten narrow horizontal black lines

pass along the body, decreasing in number to four or five, and becoming more distinct towards the
tail, sometimes they break up into spots, some have narrow black vertical and sinuous lines on the cheek and
below the eyes. Dorsal fins with numerous fine and oblique black lines, passing upwards and backwards.
Anal with a lightish base and dark outer edge, in some specimens a narrow dai'k band exists along its middle.
Caudal dark grayish.

Habitat.—Red Sea, seas of India to the Malay Archipelago. The specimen figured (life-size) is from the
Andamans. I have received two specimens from Berlin, which came from the Red Sea.

8. Salarias Hasseltii.

Bleeker, Nat. Tyds. Ned. Ind. i, p. 2^7, f. 14, and viii, p. 174; Gi'uithcr, Catal. iii, p. 2-58.

B. vi, D. 12
I
23, P. 14, V. 3, A. 24-2.5, C. 14.

Length of head 6|, of cairdal 6^, height of body 7i in the total length. Eijes—of moderate size,

the profile from them to the mouth vertical, but not prominent. The width of the head equals its length behind
the eyes, and its height nearly equals its length excluding the snout. The maxilla reaches to below the hind
edge of the eye. A line of open glands along the hind and lower edge of the preopercle. A crest on the head
(? only in males) : a short fringed supraorbital tentacle, another at the nostril, none at the nape. Teeth—no
canines. Fins—-dorsal deeply notched, and continuous posteriorly at its base vnth the caudal, the two fins are

of nearly the same height and about equal to that of the body. Colours—stone-colour, with about six

rather darker vertical cross bands and several light longitudinal stripes. Dorsal brownish, with obUque stripes

in its lower half, whilst its upper portion has four or five narrow bands parallel with its outer edge,

and of a blue-brown and yeUow colour. Anal with a dark outer edge.

Hahitat.—I obtained one specimen, 3 inches long, at the Andamans. It extends to the Malay
Archipelago and Fiji island.s.

9. Salarias Andamanensis.

Day, Proc. Zool. Soc. 1800, p. Gil.

B. vi, D. 12
I

22, P. 1.5, V. 4, A. 22-24, C. 11.

Length of head 1/6, of pectoral 1/7, of caudal 2/11, height of body 1/5, of dorsal spines 2/17, of dor.sal

rays 2/17, of anal 1/11 of the total length. Fijes—diameter 1/3 of length of head. The pi-ofile from the eyes

to the snout vertical : the maxilla extends to beneath the posterior margin of the orbit. A rather high crest on
the head. Supraorbital tentacle two-thirds as long as the eye. Teeth—a pah- of large posterior canines

in the lower jaw. Fins—a rather deep notch between the two di^•isions of the dorsal fin. The posterior

extremity of the dorsal does not extend to the caudal. Caudal with central raj's the longest. Colours—
b'-ownish, with ten brown bars along the centre of the body : a row of pearly-coloured oblong spots with dai-k

margins above tlie centre of the body in its posterior half, and a similar row along its lower half. Dorsal tin

with a dark margin edged with white, and the posterior portion of the second dorsal spotted. Anal edged
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with black. Pectoral and ventral white : caudal barred in about six lines on either side of fin :
head darkish

anteriorly.
. i t i n t

Habitat.—And&mans, from whence two specimens up to 4 inches in length were brought by Ur. d.

Anderson, and presented to the- Calcutta Museum. Another specimen, 3 inches in length, was brought from the

same locality and presented by Captain Hodges, who likewise gave what appears to be the same species

(1-Jj inches long) but wanting both crest and orbital tentacle.

10. Salarias Dussumieri, Plate LXX, fig. 7.

Cuv. and Val. si, p. 310 ; Jerdon, M. J. L. and Sc. 18.51, p. lU ; Giinther, Catal. iii, p. 2ol
;
Playfair,

Fish. Zanz. p. 77, pi. ix, f. 6,7. o-o t- a

? Salarias striato-maculatus, Kner and Steind. Sitz. Ak. Wiss. Wien, 186C, liv, p. 3b8, f. 4.

B. vi, D. 12
I

20-21, P. 14, V. 3, A. 22, C. 11.

Leno-th of head .5i, of pectoral (3, of caudal 7, height of body .5 to 6 in the total length. S(/es—diameter

1/4 of leno-th of head,
1
'diameter from end of snout, and 3/4 of a diameter apart. Snout not overhanging the

mouth, but the profile subvertical. A low crest on the head in the males, none in the females : a fringed

tentacle above the orbit, and another short one at the front nostril : none on the nape. The maxilla reaches to

below the hind edge of the eye. Teei/t—canines absent. Fins—&rat dorsal half as high as the body, but not

quite equallino- the second dorsal, they are separated by a deep notch, the second dorsal is continued posteriorly

on to the caudal fin, which latter is rounded, the central rays being the longest. Lower fourth of anal rays free.

Colours—hrow-nish, body more or less verticaUy banded, or with pairs of narrow bands. Three or four

horizontal bands or rows of spots along the first dorsal fin, and numerous oblique ones passmg upwards and

backwards on the second, these lines are often broken up into spots. Upper half of caudal banded m spots.

Anal grayish, with a black outer edge.*

Playfair, I. c. states " adult males, three and a half inches long, want the orbital tentacle, an observation

I have been unable to confirm. Markings Hkewise are not peculiar to the sexes.

Habitat.—'E-Ast coast of Africa, seas of India to the Andaman islands. The specimen figured (life-size)

is from the Andamans.

11. Salarias periophthalmus, Plate LXIX, fig. 5.

Cuv. and Yal. xi, p. 311, pi. 328 ; Bleeker, Sumatra, ii, p. 267 ;
Giinther, Catal. iii, p. 251 , Peters,

Monats. Akad. Berlin, 1808, p. 269.

B. vi, D. 12
I

20, P. 16, V. 2. A. 21, C. 15.

Length of head 5|, of pectoral 6^ of caudal 5, height of body 7 in the total length. Hijes-hlgh up,

diameter 1/3 of length of head, 1 diameter from end of snout, and 1/2 a diameter apart. The profile from the

eyes to snout vertical, but scarcely projecting beyond the mouth. Height of the head equals its length

excluding the snout, and its width is rather above half its length. The maxilla reaches to below the hmd edge

of the eye. A simple tentacle about half the length of the eye above the orbit, and a frmged one at the nostril.

A low crest on the head in some spechnens, absent in others. Teei/i—posterior canines m the lower jaw. Fin.--

—first dorsal lower than the second, which is 2/7 the height of the body, whilst at the division the notch almost

reaches the base of the fin. Dorsal fin not continued on to the caudal, which is romided. Co?oi(re—rose-

coloured, with violet cross bands. An oblique blue band under the eye, a small spot on the cheek, and a large

one on the opercle. Two rows of blue spots, margined above and below by black, exist along the sides Dorsal

fin white, with five or six rows of spots : anal orange, with a gray or black outer edge. Caudal yellow, with

small red spots.
i c c

The specimens, with crests, so exactly resemble those without, in colour, shape, and number ot fan rays,

whilst they are captured together, that it can scarcely be doubted but that they belong to the same species.

Ifa&itoi.—Andamans to the Malay Archipelago. The specimen figured (life-size) is from Port Blair.

12. Salarias striolatus.

B. vi, D. 12
I

20-21, P. 14, V. 2, A. 20-21, C. 13.

Length of head 5}, of caudal 8, height of body 5^ in the total length. i?(/e.s—comparatively large and

hicrh up, the profile from the eyes to the snout vertical, overhanging the mouth. Height of head equals its

lengtli behind the eyes, and its width equals half its length. The maxilla reaches to below the last thu-d ot the

eye. A very low crest on the head, absent in some (:' female) specimens. A simple supraorbital tentacle as

long as the eye, also a simple nasal one, none at the nape. Teeth—small posterior camnes in the lower jaw.

Fins—ihe dorsal fin deeply notched, and not extended on to the caudal, first portion very low, the second higher

equalling haH that of the body. Caudal rounded. C'oZoitrs—grayish, with indistinct vertical cross bands. A
blue spot below the eye. Five or six horizontal black lines commence opposite the end of the pectoral fin,

which on arriving near the caudal break up into spots. Dorsal fins with two horizontal rows of spots, which

* There are some specimens in the Calcutta Museum entirelv agreeing with the description of this fish except that they

have a low crest on the head. They are ratlicr more decidedly vertically baaded than the other specimens. 1 obtained one at the

Andamans, found it was a male, and I consider of this species.
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are smaller but most distinct on tlie second dorsal. Anal with a row of blue spots along its base, and a gray

external edn-e. Five or six vertical and sinuous bands of spots on the caudal. In some specimens, more

especially in°those wanting the crest on the head, the bands along the body are not well marked.

This fish not only differs in the number of fin rays from S. Itnpatus, but also in possessing canine teeth.

The marks on its dorsal fin are horizontal instead of being oblique. There are several specimens in the Calcutta

Museum.
Eab itat.—Andamans

.

13. Salarias Bilitonensis, Plate LXXI, fig. 1.

Bleaker, Biliton, iv, p. 231 ; Giinther, Catal. iii, p. 257.

B. vi, D. 12
I

20, P. 13, V. 2, A. 20-21, C. 15.

Length of head 5f, of caudal 6, height of body 7 to 8 times in the total lencth. Eyes—m the anterior

third of the head, the interorbital space concave, with a slight ridge along its centre, profile ft'om eyes to snout

prominent, but not overhanging the jaws. The greatest width of the head equals rather above half its length,

and its height equals its length behind the eyes. The maxilla reaches to below the hind edge of the eyes. A
rather large rounded crest on the head. A simple supraorbital tentacle as long as the eye, a short fringed one

at the nostrU, none at the nape. Teeth—a pair of rather small canines in the lower jaw. Fins—a. deep notch

between the two dorsal fins, posteriorly it is continued on to the base of the caudal fin : first dorsal two-thirds

as high as the body, the second posteriorly as high as the body. Lower pectoral fin rays longer than the upper

ones. Anal as high as the first dorsal. Colours—greenish stone-coloured, with some bluish spots on the head

near the eyes, about eight pairs of vertical streaks on the body, and sometimes eight or ten longitudinal dark

ones. Dorsai more or^less marked with brown, which in places forms spots : oblique brown marks on lower

half of the second dorsal, and a dark outer edge. Anal with a dark outer edge. Caudal dark, with six or seven

narrow vertical bands.

Eahitat.~Anda.ma,ns to the Malay Archipelago.

14. Salarias unicolor, Plate LXX, fig. 6 male, 5 female.

Ruppell. N.W. Fische, p. 136; Giinther, Catal. iii, p. 259; Playfair, Fish. Zanz. p. 77; Klunz. Vcrh.

z. b. Ges. in Wien, 1871, p. 488 ; Day, Proc. Zool. Soc. 1873, p. 110.

B. vi, D. 12
I

17-18, P. 14, V. 2, A. 18-19, C. 10.

Length of head 5 to 5|, of caudal 6 to 7, height of body 5 to 5| in the total length. Eyes— rather

prominent, U to 2 diameters from end of snout, 1/2 a diameter apart. Interorbital space slightly concave.

The height of the head equals its length excluding the snout, its width is rather less. The forehead does not

project loeyond the mouth. In the male a well developed crest on the occiput, and a fringed tentacle twice as

lonw as the eye above the orbit : another short one at the anterior nostril. In the female no crest on the neck,

a fringed tentacle about as long as the eye above the orbit, and another short one at the anterior nostril.

Teeth—no canines. Fins—a. deep notch between the two })oi-tions of the dorsal fin, the anterior being much

lower than the posterior ; the fin not continuous with the caudal, which last is cut nearly square.
^

All the fin

rays simple, except those of the caudal. Colours—in the male olive brown, with distinct blackish blotches

along the side and extended on to the dorsal fin : two or three rows of blue spots on the body and head. The

female olive brown, becoming white beneath, and marbled all over with brown lines forming large msiilated

spaces. Head and upper two-thirds of the body dotted with Ught blue : fins yellowish : dorsal and anal,

horizontally and sinuously banded in spots : caudal wdth five or six vertical dark bands. A brown band, chvided

by a light blue line, at the base of the pectoral, which is yellowish barred with brown.

Habitat.—ned Sea, East coast of Africa, and Kurrachee, from which latter place the specimens figured

(life-size) were procured.

15. Salarias alboguttatus.

? Salarias textilis (Quoy and Gaim.) Cuv. and Val. xi, p. 307.

B. vi, D. 12
I

18, P. 15, V. 1/2, A. 19-20, C. 13.

Length of head 6, of caudal 7, height of body 5^ in the total length. Eyes—high up, the profile to the

snout slightly oblique, not overhanging the jaws. Greatest width of head equals its length behind the eyes,

and its width equals its length excluding the snout. A low crest on the head ; a fringed tentacle half as high

as the eye above the orbit, a similar one at nostril, but none at the nape. Maxilla reaches to below hind edge

of eye. Teeth—a Small posterior canine in the lower jaw. Fins—the first dorsal slightly lower than

the second, the two being divided by a deep notch, the second, which is two-thirds the height of the body, is

not continued to so far as the base of the caudal fin, which is rounded. Colours—light brown, with eight pairs

of well marked vertical bands as wide as the ground colour. An oval blue spot behind the eye. Many small

round ones with a dark edge on the head : two rather large brown ones at the base of the pectoral fin, which is

brownish. Two or three rows of white spots in the lower and posterior h.-ilf of the body. First dorsal brown,

with some oblique brown bands : second dorsal white, with some oblique dark bands. A dark spot

at base of caudal, which is banded with brown spots. Anal light-coloured, with a dark outer edge, which

has a narrow lio-ht marjnn.
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This fish appears to be close to S. textilis, C. V., from the island of Ascension, which however is said to
have D. 12

|
15, A. 16, a tentacle at the nape, and large canines in the lower jaw.

Habitat.—Andamans, up to 2^ inches in length.

16. Salarias frenatus, Plate LXX, fig. 9.

Cuv. and Val. xi, p. 342 ; Giinther, Catal. iii, p. 240.
Erpichthys frenatus, Swainsou, Mshes, ii, p. 275.

B. vi, D. 12
I

14-16, P. 14, V. 1/2, A. 18, C. 13.

Length of head 5, of caudal 6, height of body 6^ to 7 in the total length. Eyes—high up, rather above
1 diameter fi-om end of snout, the anterior profile very oblique. Height of head equals its length behind the
middle of the eyes, and its width equals its postorbital length. No crest on the head. A short fringed tentacle
above the orbit, another at the nostril, and a simple one on the nape. Teeth—posterior canines in the
lower jaw. Fins—first dorsal lower than the second, separated by a well-marked notch. Second dorsal
two-thirds the height of the body, and continued on to the base of the caudal. Colour—fawn-colour, becomino-
nearly white on the abdomen, four wliite lines edged with gi'ay go fi-om the eye to the throat, and one or two
likewise pass from one eye to the other. Body with vertical bands, and irregularly blotched and spotted with
darker. Dorsal fins with oblique dark lines : caudal with vertical bands of spots : anal whitish, with a dark
outer edge. U2Dper half of pectoral light-coloured, its lower half dark.

Habitat.—Malabar and Bombay. The specimen figured (life-size) is one of the oi'iginal types. For it

I am indebted to the kindness of the officials of the Jardin des Plantes at Paris.

17. Salarias vermiculatus.

Cuv. and Val. xi, p. 301 ; Giinther, Catal. iii, p. 249.

B. vi, D. 12-13
I

15, P. 14, V. 2, A. 18-19, C. 11.

Length of head 5 to SJ, of pectoral 5^, of caudal 6, height of body 5 to h\ in the total length. Eyes—
high up, diameter 1/4 of length of head, 1\ diameters from end of snout, and 3/4 of a diameter apart.

Snout not overhanging the mouth. The maxilla reaches to below the middle of the orbit. No crest on head.
A moderately long fringed tentacle over the orbit, a small fringed one over the anterior nostril, and a fine

occipital one : upper lip fi'inged. TeetJi—large canines in the lower jaw. Fins—a deep notch between
the first and second dorsal, the latter of which is continuous with the base of the caudal : first dorsal lower
than the second, which latter is highest posteriorly, the lower six or eight rays of the pectoral having free

extremities, while the upper five are very short. Anal a little in advance of the second dorsal, with
the anterior 13 rays having free extremities, where the interspinoiis membrane is deeply notched : caudal cut
square. Colours—superiorly brownish, becoming bluish-white inferiorly, with a series of nine brown bars
descending to the lateral-hne. The body, head, and fins reticulated with brown lines, enclosing circular or
irregularly formed spaces.

Habitat.—East coast of Africa, Andamans : there are some fine specimens in the Calcutta Museum. It

attains at least 8 inches in length.

18. Salarias marmoratus.

Blennms marmoratus, Bennett. P. Z. S. iv, p. 35.

Salarias inarmoratus, Cuv. and Val. xi, p. 3U5 ; Giinther, Catal. iii, pp. 248, 362.

B. vi, D. 12
I

15, P. 14, V. 3, A. 18, C. 11.

Length of head 4f, of caudal 71, height of body 5| in the total length. Eyes—high up, rather above
1 diameter fi-om end of snout : the anterior profile very oblique. Height of head equals its length excluding the
snout, and its width equals its postorbital length. No crest on the head. A fringed supraorbital tentacle
as long as the diameter of the eye, another short one at the nostril, and having some filaments at its base

:

whilst one also fringed exists at the nape. Teeth—a strong posterior canine in the lower jaw. Fins—
dorsal fin deeply notched, the first lower than the second, which is nearly 1/2 the height of the body, whilst
posteriorly it does not extend on to the caudal, the interspace (from the base of the last ray) being equal
to one-tenth of the length of the base of the dorsal fin. Colours—brownish-yellow, with cloudy spots
of a blackish-brown colour, which are in two series, and on the brown are yellow spots. Fins, except the
ventral, spotted with yellow.

Habitat.—Ceylon and Sandwich islands. It attains to 4 inches in length.
t

Genus, 4^Andamia, Blyth.

Differs from Salarias in possessing an adhesive sucker behind and leloiv the syiuphysis of the mandibles.
Caudal rays unbranched.

Blyth most correctly observes that the fish which constitutes this genus has broad expanded pectorals
thrown out, as in the cyprinoid genus Homaloptera.
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SYNOPSIS OF INDIVIDUAL SPECIES.

1. Andamia expansa, D. i-|, A, 25-26. Olive, banded with darker. Andamans and Nicobars to the

Malay Archipelago.

1. Andamia expansa, Plate LXXI, fig. 2.

Anflamm expansa, Blyth, J. A. S. of Beng. 1858, p. 270; Guntber, Catal. iii, p. 294; Day, Proc. Zool.

Soc. ISm, p. 618.

Salarias cpquipinnis, Giinther, Catal. iii, p. 253.

B. vi, D. 16
I

18, P. 14-15, V. 3, A. 26-26, C. 14.

Length of bead 6J to 7, of pectoral Q\, of caudal h\ to 5f, height of body 8 to 9 in the total length.

Breadth of head equals its length. Etjes—elevated, diameter 1/4 of length of bead, 1 to If diameters from end
of snout, and 1 apart. Body sub-cylindrical, compressed. Head compressed : snout rounded anteriorly : a
short tentacle over the posterior thii'd of the orbit, which^divides into several. A small simple extension forming
a sort of tentacle at both nostrils : lips thick, the upper being continuous with the lower one, which below the

symphysis of the mandible forms a broad adhesive sucker. GiU-ojjenings—wide, extending on to the lower

surface of the head. Teeth—in a fine single row implanted in the gums of both jaws : no canines. Fins—dorsal

fin not notched, it commences a short distance behind the occiput. The spines are free to a greater or less

extent, in some the second is the longest. The soft dorsal about equals in height the posterior part of the first

dorsal. In some specimens the two dorsal fins are continuous, and in others the second dorsal is higher than
the first, but it never appears to exceed the height of the body : anal lower than the dorsal, all its rays free in

their lower halves. Pectoral with its outer half horizontal, and its inner vertical, its rays are free at their

extremities : caudal with rays undivided and free at their extremities. Colours—olive, banded with a darker

shade : head spotted. Fins with dark edges, except the anal, which has a white margin.
Hnliitat.—Andamans and Nicobars to Amboina. It attains 3 or 4 inches in length. The one figured

(bfe-size) is from the Andamans. It appears to be nearly related to Salarias or Alticus heferojiterus, Bleeker,

which however is said to have D. 14
|
21, A. 26-27, and no mention is made of the labial sucker. There are

specimens from Amboina both in the British and Berlin Museums. Some of those in the former are the types

of Salarias mquipinnis, Giinther.

Genus, 5

—

Teipteetgium, Bisso.

Branchiosfegals six : pseudohrancliim. Body moderately elongated. Snout of medium extent. Villiform

teeth in jawn, also piresent on palate. Three dorsal fins, the two first consisting of spines, the first fin eontaining

less spines than the second, which is also of greater extent than the third rayed fin. Ventrals jugular, icith two rays.

Scales present, small or of medium, size.

Geographical distrilution.—Mediterranean, Bay of Bengal, Malay Archipelago to New Zealand.

I have never obtained any species of this Genus in India, nor seen specimens from thence. That it exists

there however is certain, as amongst Sir W. Elliot's drawings coloured illustrations of a male and female of one

species are given, and which may be the following.

1. Tripterygium trigloides.

? Bleeker, Biliton, iv, p. 234 ; Giinther, Catal. iii, p. 279.

D. 3
I

13-14
I
10, P. 16, V. 2, A. 18-20, C. 21.

Length of head 3i to 4, of caudal 6 to 6|-, height of body 6 in the total length. Eyes—high up, profile

in front of eyes oblique, upper jaw the longer. A fringed tentacle over the orbit and another at the nostrils.

Fins—the three diflerent portions of the dorsal fins are notched to their bases : caudal rounded. Colours—^light

bro-n-n, with vertical bars on the body, and fine black spots. In the male the upper sm-face of the head is

orange, the lower half Prussian blue. A dark blue ocellus, having an orange margin, on the base of the

pectoral fin. First dorsal orange. In the female the lower surface of the head is light blue, and the ocellus on

the pectoral less distinctly marked.
B(dittat.—Found amongst the rocks at Waltair. Specimens were packed to be brought to Europe by

Sir W. ElHot, but destroyed in a storm along wdth many other interesting objects of Natural History.

B. No molar teeth. Caudal continuous with vertical fins.

Genus, 6

—

Xiphasia, Swainson.

Nemophis, Kaup. : Xiphogadus, Giinther.

Jjranchiostegals six. Body elongated, eel-like, and posteriorly compressed. Suborbital hone rough. Eyes
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lateral. Gill-opening small, placed before the base of the pectoral fin. Teeth in maxilla of subeqiial size, conical, and
placed close together, with a lateral canine : in the loiver jaw more curved : palate edentulous. Fin rays flexible, the

dorsal commences on the head, it and the anal are united to the caudal. Ventral of three rays inserted anterior to the

branchial orifice.

The fishes of tliis Genus were but imperfectly known, until Dr. Bleeker, in 1863, discovered a specimen
in the Leyden Museum. In his Memoir he showed Xiphasia to belong to the Blenniidw, or in fact a
Petrosciiies, ha^dng a tasnioid or eel-like body, with the dorsal and anal fins united to the caudal, he therefore

placed it in the present family. He also sui'mised that Nemophis, Kaup, might be a fish of this Genus, perhaps
wanting the ventral and caudal fins.

Dr. Giinther remarks, (Zool. Record, 1868, p. 150), " the Recorder has recently had an opportunity of
examining nine examples obtained in various parts of the Indian Ocean, and convinced himself, 1, that
(Xiphogadus) Xiphasia is identical with Nemophis of Kaup (who overlooked the ventral fins) ; and, 2, that
although the examples examined by him may belong to two distinct species, differing only in the extent of the
snout, there is no evidence to show that the fishes described by Riippell, Kaup, and Bleeker are specifically

distinct.* He makes this observation on account of Col. Playfair having described as a fourth species a
Xiphogadus Madagascariensis, Proc. Zool. Soc. 1868, p. 11. Ha^ang examined the typical example (which is in

a very bad state) the Recorder may add that it cannot be made the type of a distinct species."

Amongst Sir W. Elliot's drawings is a figure of one of these fishes which may be a new species, or the
caudal fin of Russell's specimen may have been injui'ed, I have given it from the illustration alluded to, Jerdon
(M. J. L. and Sc. 1851, p. 139) observes of the fishes from which the figm-e was drawn, " I one day
procured two specimens of this very curious species of Gymnotus, which Swainson has named from Russell's

figure, which however is very defective. Its tail ends in a long filament, and the dorsal and anal fins are much
higher than is there represented."

Examining the figure of Xiphasia trachypareia, Bleeker, with Sir Walter Elliot's and Jerdon's, I am
unable, without further proof, to consider them identical unless great sexual differences exist. At the end of
the tail in Russell's specimen are two very short filaments. However, I am inclined to think Jerdon was correct

in considering his species as most probably Russell's.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Xiphasia setifer, D. 223 (? 123), A. 112.

1. Xiphasia setifer, Plate LXXIII, fig. 1.

? Ophidiwn tonhah-talawaree, Russell, Fish. Vizag. i, p. 28, pi. xxxis.
.'' Xiphasia setifer, Swainson, Fishes, ii, p. 269.

Xiphichthys Eussellii, Jerdon, M. J. L. and Sc. 1851, p. 139 (not Swainson).
.'' Xiphogadus setifer, Giinther, Catal. iv, p. 374.

B. vi, D. 223 (? 123), P. 13, V. 3 (?), A. 112, C. 10.

Russell's figure shows D. 123, not 223 as stated in the text, and which is probably a misprint. This fish

has an eel-like body and high vertical fins.

The figure is from a drawing in Sir W. Elliot's collection, and which has been named X. setifer by Jerdon
who remarks, " said to be venomous."

Habitat.^CoToiria,Jide[ coast of India.

* X. setifer appears to have its central caudal ray or two rays elongated : X. i/rachypareia, Blecker=X. Madagascariensis,
Playfair, has the dorsal fin commencing above the eyes : X Lessonii, Kaup, has it beginning behind the eyes.
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Family, XXXI—RHYNCHOBDELLIDiE, Bleeker,

Sconnheroidei, pt., Cuv. and Val. ; Mastacemhelidce, Giinther.

Branchiostegals six: pseudobranchis absent. Gili-opening, a slit on the side of the head: gills four.

Body elongated, eel-shaped. Humeral arch not suspended from the skull. Lower jaw long, but without

much power of motion. A single long dorsal fin, its anterior portion consisting of free spines : anal with

three spines anterior to it : soft dorsal and anal of similar extent : ventral fins absent. Air-vessel present.

Pyloric appendages two.

Geographical distrihidion.—Yresh aud brackish -waters of Syria, Sind, India, Ceylon, Burma, the Malay

Archipelago. They are found far inland, and often at great elevations.

Uses—excellent as food, although owing to their resemblance to eels (in fact they are eels with

spines) or snakes some people object to them. Buchanan observes that they " have less of a disgusting

appearance than those called Murwna, and are more sought after by the natives, the highest of vrhom in

Bengal make no scruple of eating them; and by Europeans they are esteemed the best of the eel-kind."

They salt well, but their flesh is reputed to be sHghtly heating.

SYNOPSIS OF GENERA.

1. Wtynrliohdella. Snout fleshy, transversely striated iuferiorly : no preorbital spine. From Syria,

Sind, India, Burma, to the Malay Archipelago, and beyond.

2. Mastacemhelus. Snout fleshy, not transversely striated interiorly : a preorbital spine. From Syria,

through India, to the Malay Archijjelago and beyond.

Genus, 1

—

Rht^xhobdella, Block, Schneider.

Mastacemleliis, Gronov.

Branchiostegals six. Cleft of mouth narrow : a long and fleshy snunt, iiferiorhj concave, and transversetg

striated. Minute teeth on jaws and vomer. Dorsal and anal not confluent with the caudal fin. Scales small,

cycloid. Lateral-line present. Air-vessel elongated.

Geographical distribution.—Prefers ponds or pieces of water in which mud abounds: it is foniul

in the deltas of all large rivers of Sind. India, and Burma.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Wiijnchohdella actdeata, D. 16-20
|
44-54, A. 2-3

|
44-52. A series of from three to nine large black

ocelli, with a light edge, along the base of the soft dorsal tin (they are occasionally absent). Deltas of large

Indian and Burmese rivers.

1. Rhynchobdella aculeata, Plate LXXII, fig. 1.

Ophidium aculeatum, Bloch. tab. 159, f. 2 ; Gmel. Linn. p. 1147.

liliipichohdella Orientalis. Bl. Schn. p. 478.

Jihynchohdella aral, Bl. Schn. p. 479, tab. 89 ; Cuv. and Val. viii, p. 445, pi. 239.

Macrognathvs aculeatus, Lacep. ii, p. 284 ; Ham. Buch. pp. 29, 364.

llhynchohdeUa ocellata, Cuv. and Val. viii, p. 445.

Mastacembelus pentophthalmos, Gronov. ed Gray, p. 172.

llhynchohdeUa aculeata, Jerdon, M. J. L. and Sc. 1848, p. 147 ;
Giinther, Catal. iii, p. 540.

Aral, Tam. ; Bommiday,Te\\ig\i; Theliya, Singhalese (Tenuant) ; ToH-ra/i, Assam. ; Sand and Spined eels;

Bara and Thuri, Ooriah ; Nya mawaydoh nya, Burmese.

B. vi, D. 16-20
I

44-54, P. 23, A. 2-3
|
44-52, C. 15, Vert. 32/40.

Length of head from 5 to 6, of pectoral 23 to 28, of caudal 10 to 15, height of body 8 to 10 in the

total length. Eyes—1 diameter apart. Snout fleshy, elongated, with a trilobed anterior extremity, its

inferior surface concave, transversely striated. The maxilla reaches to below the front nostril. Preopercle

entire, no preorbital spine. Fins—the first dorsal consisting of spines, which increase in length posteriorly,

they begin at the commencement of the second seventh of the length of the fish. Soft dorsal and anal separated

by a deep notch from the caudal, which is rounded. Second pre-anal spine longest and strongest.
_

Air-ve.'isel—
extends from the head to the anus. Colours—hrowmsh or greenish, marbled superiorly, becoming yellowish

along the abdomen: a light band along the body just above the lateral-line. A series of from three

to nine large black ocelli, having a white or buflT edge, along the base of the soft dorsal fin. Caudal with from

six to eight vertical brown bars, fins otherwise grayish. Pectoral sometimes yellow. The body has

several longitudinal bands in Sind.
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In some large specimens from the Kistna there were no ocelli. In others at Moulmein, in Burma, the

fish were covered with white spots, the fins reddish, and the dorsal barred.

Habitat.—Brackish waters within tidal influence, also throughout the deltas of large Indian, Burmese,

and Sind rivers, but appears to be absent from the northern portions of the Punjaub and the Malabar coast :
it

extends to Borneo and the Moluccas : attaining about 15 inches in length. It conceals itself m the mud, and

becomes drowned if placed in water so as to be unable to reach the surface, apparently requiring to

respire air directly.

Genus, 2

—

Mastacembelus, Cuv. and Val.

BrcmcMostegals six. Cleft of mouth narrow: a long fleshy appendage to the snout, ivhich is not transverseli/

striated inferimiy. Preoperde generally with spinate teeth at its angle : a preorbital spine. Teeth in jaws minute.

Dorsal and anal fins confluent with, or distinct from, the caudal. Scales small, cycloid. Lateral-line present.

A ir-vessel elongated.

A. Vertical fins distinct from the caudal.

1. Mastacembelus unieolor, D. 33-34
|
81-94, A. 3

|

75-95. Of an uniform brown colour: or covered with

large yellow blotches. Burma to Java.

2. Mastacembelus zebrinus, D. 28-29
|
50-52, A. 3

|

51-56. Yellow with vertical blue stripes: fans

striped or spotted. Burma.
. , , . . .

3. Mastacembelus jxuical us, D. 24-26
|
30-42, A. 3

|
31-46. Sides spotted with yellowish-white : posterior

portion of body more or less banded. Vertical fins with fine black spots. Deltas of large rivers m India and

Assam, but not extending to southern India or Bui-ma.

B. Vertical fins confluent with the caudal.

4. Mastacemhelus armatus, D. 32-39
|
74-90, A. 3

|

75-88. Spinous dorsal commences over middle of

pectoral fin, 30 rows of scales between the lateral-line and base of first dorsal ray. Greenish, marbled, spotted,

with or without undulating lines.

5. Mastacembelus Guntheri, D. 27-30
|
60-74, A. 3

|
62-75. Spinous dorsal commences behind the

vertical from the end of the pectoral fin : 15 rows of scales between the lateral-line and base of first dorsal ray.

Brownish or oUve, marbled and spotted : some dark bands radiate fi-om the eye. Malabar coast.

1. Mastacembelus unieolor, Plate LXXII, fig. 3.

(Kuhl and V. Hass.) Cuv. and Val. viii, p. 453 ; Bleeker, Notac. p. 5 ;
Gimther, Catal. iii, p. 542.

B. vi, D. 33-34
I

81-94, P. 27, A. 3
|
76-98, C. 25.

Length of head 5i, of caudal 18, height of body 10^ in the total length. Eyes—I diameter apart.

Width of head equals 1/4 of its length, and its height 2^ in its length. Snout with two small tentacles near its

extremity. The maxilla reaches to below the front nostril. Three strong deuticulations at angle of

the preopercle : a preorbital spine. Fins—dorsal spines short, increasing in length posteriorly, they commence

over the middle of the pectoral. Second dorsal and anal divided from the caudal by a deep notch, the latter fin

rounded. Second pre-anal spine the longest and strongest. Colours—hroyfnish superiorly, becoming lighter

coloured beneath: three or four rows of oblong, rounded, or irregularly shaped j-ellow spots or blotches

along the sides: vertical fins with a black yellow-margined outer edge. Pectorals are said to have two

cross-bands. The original specimen was of an uniform colour, hence its name.

The specimen figured (Ufe-size) was received from Professor Peters, of Berlin. It was captured

at Rangoon, and although possessing D. 33
|
94, A. 3

|
98, is evidently Cuv. and Val.'s species.

Habitat.—Burma to Java.

2. Mastacembelus zebrinus, Plate LXXII, fig. 3.

Blyth, J. A. S. of Bengal, 1859, p. 281 ; Giinther, Catal. iii, p. 541 ;
Day, Proc. Zool. Soc. 1869, p. 621.

Nga-ma-way-doh-wettung, Burmese.

B. vi, D. 28-29
1
50-52, P. 19, A. 3

|
51-56, C. 19.

Length of head 6 to 7, height of body 7 to 7| in the total length. Eyes—smaW, situated before

the middle of the length of the head. Snout trilobed at its extremity. The greatest width of the head equals

1/2 the length of the postorbital portion of the head : its height equals 1/2 its length excluding the snout, ihe

maxilla reaches to below the nostril. Three strong deuticulations at the angle of the preopercle : a preorbital

spine. Fins—dorsal spines short, increasing in length posteriorly, they commence over the middle of

the pectoral fin. Soft dorsal and anal separated from the caudal by a notch, the last fin rounded. Second

]jre-anal spine longest and strongest. Scales—20 rows between the lateral-line and the commencement of the

soft dorsal fin. Colours—^reerdsh along the back, becoming lighter on the sides and beneath, bluish vertical

bands, either edged on either side with a golden one, or else the two alternating. Dorsal and caudal

fins banded in dots : anal with the body bands continued on to it, and having intermediate dark ones.

Habitat.—This species is the common one tliroughout the fresh waters of Burma, entirely superseding the

M. pancalus of Bengal and Assam, it is found in the Irrawaddi, in Upper Burma to far above Ava. The

specimen figured (life-size) is from British Bui-ma. It attains at least 9 inches in length.
^
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3. Mastacembelus pancalus, Plate LXXII, fig. 4.

Macrorinathus pancalus. Ham. Bucli. Fish. Ganges, pp. 30, 364, pi. 22, f. 7.

Mastacembelus imnealiis, Cut. and Yal. viii, p. 455 ; Bleeker, Bang, en Hind. p. 98 ; Gunther, Catal. iii,

p. 541.

Mastacemlielus pundatus, Cuv. and Val. viii, p. 4G3.

Chcn.da-la, Giircliee and Gro-age, Punj. : Ju-gar, N. W. Prov. : rar-'pa-raul, Tel. : Turi and Bahru,

Ooriali : Tu-rah, Assam.

B. vi, D. 24-26
I

30-42, P. 19, A. 3
|
31-46, C. 12.

Length of head 5 to 5i, of pectoral 12, of caudal 13, height of body 6| to 7 in the total length.

Eyes—small, situated before the middle of the length of the head, 1 diameter apart. Snout trilobed at its

extremity. The greatest width of the head equals 1/2 of the length of the postorbital portion of the head : its

height equals half its length excluding the snout. The maxilla reaches to nearly beneath the nostril. A strong

denticulation at the angle of the preopercle, followed by from three to five more along its lower border : a

preorbital spine. Fins—dorsal spines short, increasing in length posteriorly, they commence over the middle of

the pectoral fin. Soft dorsal and anal separated from the caudal by a notch, the last fin rounded. Second

pre-anal spine longest and strongest. Scales—18 rows between lateral-line and commencement of dorsal rays.

Colours—greenish-olive along the back, becoming yellowish beneath, having many yellowish-white spots over

the sides. The posterior portion of the body is often vertically striped. Soft dorsal, pectoral, caudal, and anal

yellow, with numerous black spots.

In upper Assam the body is more banded, and I found D. 26
|
42, A. 3

|
46, in one specimen.

M. pancalus is so similar to, tliough smaller than, the 31. zehrhms, that 1 cannot resist the belief that they may
be merely varieties of one species.

This fish is termed " Oangr-qovgtl at Bhagalpur and Patnicola : Gocld at Konggspur : Pangkal, Calcutta,"

Ham. Buch. MSS.
Hahltat.—Deltas of large rivers of India and localities near the sea. I have taken it near where the

Ganges debouches fi-om the Himalayas (Hurdwar), also at Jubbulpore, but have not seen it on the Coromandel

coast south of the Kistna river. The one figured (life-size) is from Calcutta. It attains at least 7 inches in

length.

4. Mastacembelus armatus, Plate LXXIII, fig. 2.

Macrognathus armatus, Lacep. ii, p. 286 ; Ham. Buch. Fish. Ganges, pp. 28, 364, pi. 37, f. 6.

Mastacembelus armatus, Cuv. and Val. viii, p. 456, pi. 24U ; Sykes, T. Z. Soc. ii, p. 350, pi. 60, f. 2 ;

Giinther, Catal. iii, p. 542 ; Day, Fish. Malabar, p. 153.

Mastacembelus Poiiticeriamis, Cuv. and Val. viii, p. 460 ; Jerdon, Madr. J. L. and Sc. 1848, p. 147.

Mastacemhelus marmoratus, Cuv. and Val. viii, p. 461 ; Jerdon, 1. c. ]>. 147.

? Macrognathus caudatus, McClell. C. J. N. H. ii, p. 586.

Macrognathus tmdidatus et Eam!ltoni;, McClell. C. J. N. H. iv, pp. 393, 398, pi. 22, f. 1.

Bahm, Vuhm., and Gro-age, Punj. and Sind : Eul-aral and ,Sha-ta-rah, Tam. : Miidi-bom-mi-day, or " Old

nhjnchohdella," Tel.: Bahm, Bummi, and Gonti, Ooviah and Beng. : Nga-muicaij-duh-uga, Burm. ;
"Thorny-

backed eel."

B. vi, D. 32-39
I

74-90, P. 23, A. 3
|
75-88.

Length of head from 6s in the young to 7^ in the adult, of caudal 18 to 20, height of body 11 to 12 in

the total length. Eyes—one diameter "apart. The height of the head equals rather above 1/2 its length beliind

the angle of the mouth : its width half of its postorbital length. The width of the body alters with age, in the

young it is often only 2/3 of its height, but in the adult its width equals its height. The distance from the eye

to the end of the snout equals about 1/3 of the length of the head. Snout trilobed at its anterior extremity.

The maxilla reaches to below the front edge of the eye. Angle of preopercle with two or three strong denticu-

lations : a preorbital spine. Fins—the dorsal spines commence over the noddle of the pectoral fin, the posterior
,

being the longest. Vertical fins confluent. In some young from the Coromandel coast the caudal fin is rather

pointed {M. Ponticeriamis, C.V.). Sccdes—about 30 rows between the lateral-line and the base of the first

dorsal ray. Colours— this fisli is usually of a rich brown colour, becoming lighter on the abdomen. In some a

blackish band goes through the eye and is continued in an undulating course along the upper half of the side :

above this band tliere are sometimes a row of black spots along the base of the soft dorsal fin, added to which

there may be short black bands over the back in the situation of the dorsal spines. This is the most common
ibrm in Calcutta, Assam, and along the Himalayas. Pectoral usually spotted, and the dorsal and anal have

usually bands or spots.

Some are marbled all over the sides as shown in Sykes' figure.

The variety, M. marmoratus, is by far the handsomest species, and found in Mysore and the Bowany river.

It is of a general purplish colour, marbled all over with darker. The head has wide dark bands broken up into

angular or irregularly shaped spots by narrow white lines. Pectoral with its basal third purple, its middle

third with narrow yellow lines, and its outer third j-ellow.

The variety, M. Ponticerianus, was established for the reception of some small specimens with rather

pointi.d tails from Pondichei'ry. It is the common variety at Madras.
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Amongst Sir W. Elliot's drawings is one of the spotted, variety of this fish termed Bati papirai,

from the Condapilly tank.

In the Catal. of Fishes, Brit. Mus. iii, p. 541, Dr. Giinther mentions nnder the head of M. Aleppensis, a
fourth specimen, D. 35 spines, uniform brown- black, and not specifically distinct : it was received from the East
India Company, and this is the only specimen in spirit stated to have come from their Museum. In the Calc.

J. N. H. ii, p. 673, is a list of the fishes sent by McClelland to the India House Museum. Amongst them is

Macrognatlms camlatus, McClell. said to have 30 prickles or more in front of the dorsal fiji. Perhaps it may be
this very specimen.

Hahltat.—This fish extends from Sind, throughout the fresh and brackish waters of the plains and hills

of India, Ceylon, and Burma to China, attaining two feet or more in length. It is good eating, especially when
curried or fried. The specimen figured is life-size.

5. Mastacemhelus Guentheri, Plate LXXIII, fig. 3.

Day, Proc. Z. Soc. 18G5, p. 37, and Fish. Malabar, p. 154, pi. si.

.'' Mastacembelus Malaharicus, Jerdon, M. J. L. and Sc. 1848, p. 147.

B. vi, D. 27-30
I

60-74, P. 15, A. 3
|
62-75, C. 9.

Length of head 7, of pectoral 20 to 23, of caudal 17 to 19, height of body 8 to 9 in the total length.

Eijes—one diameter apart. Height of the head equals 1/2 its length behind the angle of the mouth : its width
equals half of its postorbital length. The height of the body equals the length of the head behind the angle of
the mouth, its width is not quite 1/2 its height. Snout a little more than or about 1/2 the length of the head,

the fleshy prolongation trilobed at its extremity. The maxilla does not reach to below the nostril. Angle of

I)reopercle with two strong denticulations which decrease in size with age, the young have the lower margin
also serrated. A preorbital spine. Fins—the dorsal spines commence on a vertical beliind the end of the

pectoral fin and are short, the posterior ones being the longest. Vertical fins confluent, but a slight notch
apparent in the adult which is not seen in the young. Colours—olive or greenish-brown, becoming dull yellow
interiorly, some black bands radiate from the eye and cross the under sui'face of the jaws. A light band runs
along the upper edge of the lateral-line, whilst short oblique bars or marblings exist on the body and which are

continued on to the vertical fins.

This may be M. Malaharicus, Jerdon, for he observes that his species is less thick in proportion to its

length than M. armatvs. He gives the following formula, D. 37
|
74 ?, A. 3—74, the D. 37 may be a misprint

for D. 27.

M. Guentheri has only 1 5 rows of scales between the lateral-Hue and the base of the first rays of the soft

dorsal fin : the distance from behind the eye to the first dorsal spine equals 5J in the length of the fish behind
the eye : the length of the base of the spinous dorsal is not equal to half the distance behind the end of the

pectoral fin.

M. armatus has 30 rows of scales between the lateral-line and the base of the first ray of the soft dorsal

fin : the distance from behind the eye to the first dorsal spine equals from 7\ to 8 in the length of the tisii

posterior to the eye : the length of the base of the spinous dorsal equals half the length of the fish behind the

jjreopercle.

Habitat.—Malabar coast, the specimen figured (life-size) is from Malabar. It attains 8 or 9 inches in

length and is good eating.
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Family, XXXII—SPHYR^NID^, Agassiz,

Percoidcj, pt., Cuv.

Branchiostegals seven : pseudobranchias. Body elongate, sub-cylindrical. Eyes of moderate size,

lateral. Cleft of mouth deep. Teeth in the jaws large and cutting : present on palate, none on vomer. Two
short dorsal fins remote from each other : anal similar to the second dorsal : ventral abdominal situated

more or less opposite the first dorsal fin, and consisting of one spine and five rays. Scales, small, cycloid.

Lateral-line continuous. Air-vessel present, bifurcated anteriorly. Pyloric appendages in moderate numbers

or numerous.

Geof/rajjlu'cal distribution.—These caraivorous fishes are found in the seas of temperate and tropical

regions. The Barracuda, Sphyrcena picuda, is often more dreaded in the seas it inhabits than the shark. They

are not much esteemed for the table.

Genus, 1

—

Sphte.'ena, Artedi.

Definition as in the Family.

SYNOPSIS OF SPECIES.

1. Sphyrcena jello, D. 5
|

i, A. -gl-^, L. 1. 120, L. tr. 18/22. Opercle with two points. Gray with a

festooned band or short vertical bars along the sides. Red Sea, seas of India to the Malay Archipelago and beyond.

2. Sphyrwna acutipinnis, D. 5 |

i, A. ^ L. 1. 120, L. tr. 14/18. Opercle -vvith a single point. Sind.

3. Sphyrcena Commersonii, D. 5 |

i, A. i, L. 1. 90-95. Opercle with two points. Fins with white tips.

India to the Malay Archipelago and beyond.

4. Spihyrmia obtusata, D. 5 |

i, A. i, L. 1. 90, L. tr. 9/17. Opercle ending in a single point. Seas of

India to the Malay Archipelago and beyond.

1. Sphyraena jello.

Esox sphyrcena, Russell, Fish. Vizag. ii, p. 59 (not Gmel. Linn.), and Jelloiv, pi. 174.

Sphyrcena jello, Cuv. and Val. iii, p. 349 ; Belanger, Voy. Zool. p. 346, pi. i, f . 1 ; Riippell, N. W. Fische,

p. 88 ; Bleeker, Fere. p. 56, Batjam, p. 369, and Sphyr, p. 12 ; Cantor, Catal. p. 24 ; Jerdon, M. J. L. and Sc.

1851, p. 140 ; Giinther, Catal. ii, p. 337 ; Day, Fish. Malabar, p. 64 ; Kner, Novara Fische, p. 139 ; Klunz.

Verb. z. b. Ges. Wien, 1870, p. 823.

Gheelahoo, Mai.

B. vii, D. 5 1

i, P. 14, V. 1/5, A. ^l,-, C. 17, L. 1. 120, L. tr. 18/22, Vert. 12/12.

Length of head from 3^ to 4, of pectoral 11, of caudal 6, height of body 8 to 9 in the total length.

Thickness of the body equals 3/4 of its height. %es—diameter from 5 in the young to 6^ in the length of the

head, 2^ to 3 diameters from end of snout, and 1 to 1^ apart. The height of the head equals 4/11 of

its length, and its width equals 2/7. The maxilla extends to below the front edge or first third of the eye :

lower jaw the longer, -nath a fleshy tubercle at the end of the symphysis. Angle of preopercle obliquely

rounded, opercle with two points. Teef/j—small in theupper jaw, about 18 in the mandible, increasing in size

posteriorly. About six large ones in the anterior portion of the palatines. Fins—ihe first dorsal commences

above the end of the pectoral fin and a little behind the origin of the ventral : central caudal rays

about 4/9 the length of the longest outer ones, the upper lobe often the longer. Colours—superiorly gray,

becoming white on the abdomen. On the upper part of the side a festooned band intersects the lateral-line, or a

number of short vertical gray bands (up to 22) cross it. Ventrals whitish : the other fins yellowish with fine

black points, most numerous towards their margins.

Habitat.—Red Sea, east coast of Africa, seas of India to the Malay Archipelago and beyond. Attaining

at least 5 feet in length.

2. Sphyrsena acutipinnis, Plate LXXIX, fig. 1.

B. vii, D. 5
I

1, P. 15, V. 1/5, A. i, C. 17, L. 1. 120, L. tr. 14/18.

Length of head Si, of caudal 6i height of body 9i, width of body 10^ in the total length. Eyes-

diameter 1/6 of length of head, 2^ diameters from end of snout, and 1^ apart. The height of the head equals

its postorbital length, whilst its width is a little less. Lower jaw considerably produced beyond the

upper, which is truncated anteriorly, there is a small fleshy knob at the end of the mandible. The maxilla

does not extend so far as to below the anterior edge of the eye. Angle of preopercle rounded :
opercle ends

in a single fleshy point. Teeth—about 18 on each limb of the lower jaw, half of which are of moderately

large size, a large fang anteriorly in the lower and two in the upper jaw, thr-ee large teeth on the

palate. Fins—first dorsal commences very slightly nearer the end of the lower jaw than it does to the base of

the caudal, it arises opposite the end of the pectoral, and a little anterior to the origin of the ventral.
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the interspace between the two dorsal fins equals half the length of the head. Pectoral equal to 10^ in the
total length. Caudal deeply forked. Scales—12 rows between the lateral-line and the base of the first dorsal
fin : some on opercles. Colours—dark leaden superiorly, becoming dull white beneath. Fins stained
with gray.

This species is allied to S. Foster!, C. V., but the pectoral arises in S. Fosteri, heh'nd the root of

the ventral. In Cuv. and Val. it is said that the ventral and fii-st dorsal are opposite the end of the pectoral,

and in Vol. vii.'that the eye is very large, which latter is not the case in the specimen I have described.

Habitat.—The specimen figured is 20 inches in length, and from Sind.

3. Sphyraena Commersonii.

Cuv. and Val. iii, p. 352 ; Bleeker, Perc. p. 55, Java, p. 425, and Sphyr. p. 15 ; Giinther, Catal. ii, p. 338.

Sphyrcena Diissumieri, Cuv. and Val. vii, p. 508 ; Giinther, Catal. ii, p. 339.

B. vii, D. 5
I

1, P. 14, V. 1/6, A. i C. 19, L. 1. 90-95, L. tr. 11/16.

Length of head 3f to 4, of caudal 6|, height of body 7|- to 9 in the total length. J?7/es—diameter from
5 in the young to 7^ in the length of the head, 2|- to 3f diameters from end of snout, and from 1 to If apart.

Height of head equals about 1/2 its length, and its width not quite 1/3. The maxiUa reaches to
beneath the front edge or first third of the eye : lower jaw the longer, with a fleshy tubercle at the end of the
symphysis. Angle of preopercle obliquely rounded : opercle with two points. Teeth—in the upper jaw smaller
than those in the lower, which consist of from 20 to 22 : about six large ones in the anterior portion
of the palatines. Fins—the first dorsal commences above the ventral and opposite the last foui'th or even the
end of the pectoral, the interspace between the two dorsal fins is from 5 to 6^ in the total length. Colours—
bluish above, silvery beneath : dorsal, caudal, and anal black, with white tijjs.

Hahltat.—Seas of India to the Malay Archipelago and beyond. Bleeker's specimens of S. Commersonii
are identical with S. Dussumieri in the British Museum and in my own collection. All have two, not one,

opercular points. It attains at least 4-j- feet in length.

4. Sphyrsena obtusata, Plate LXXI, fig. 5.

.'' .'' Sphyrcena Chinensis, Lacep. v, p. 321, t. 10, f. 2.

Sphyr(ena obtusata, Cuv. and Val. iii, p. 360; Bleeker, Sphyr. p. 17, and Batjan, p. 364; Cantor, Catal.

p. 24; Temm. and Schleg. Fauna Japon. pi. 13, i. 2; Jerdon, M. J. L. and Sc. 1851, p. 140; Giinther,

Catal. ii, p. 339 ; Kner, Novara Fische, p. 140 ; Klunz. Verb. z. b. Ges. Wien, 1870, p. 820.

Sphyrcena flavicauda, Riipp. N. W. Fische, p. 100, t. 26, f. 3.

B. vii, D. 6
I

i, P. 14, V. 1/6, A. i, C. 17, L. 1. 90, L. tr. 9/17, Case. pyl. about 24.

Length of head 3^^, of caudal 6j, height of body 61 (8 ?) in the total length. Eyes—diameter 4i

in length of head, 1^ diameters from end of snout, and a little more than 1/2 a diameter apart. Height of head
equals 4/9 to 2/5 of its length. The maxilla reaches to nearly or quite below the fi'ont edge of the eye. A
slight fleshy knob at end of lower jaw. Preopercle nearly rectangular, with its angle a little produced,
the opercle terminating in a single flat membranous point. Teeth—about 20 on either ramus of the lower jaw,

the 9 or 10 posterior ones being the largest, with an anterior central fang : one or two large fangs
anteriorly in the upper jaw : and three large fangs in front of palatines, followed by a single row of small teeth.

Fins—the posterior end of the opercle is midway between the centre of the eye and the commencement
of the first dorsal fin, which last arises over the last fourth of the pectoral and a little behind the ventral, which
is inserted under the middle of the pectoral. The interspace between the two dorsal fins equals half

the length of the head. Caudal not so deeply lobed as in S. jello, the central rays being 1/2 or less than the
length of the longest outer ones. Scales—extended over the opercles and cheeks. Colours—grayish-green
superiorly, whitish along the abdomen, the gray descends in a festooned edge below the lateral-hue. Pectorals

grayish, the other fins yellowish.

The figure of iS'. Chinensis, Lacep., shows the first dorsal fin rather more advanced than exists in

S. obtusata. The fish figured in the Fauna Japonica has a shorter head and a much longer interspace

between the two dorsal tins than is seen in the species described above : but the specimen from which the
drawing was made belongs to tliis species.

Habitat.—Seas of India to the Malay Archipelago and Australia : the specimen figured is from Madras.
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Family, XXXIII—ATHERINIDiE, Gunther,

Branchiostegals five or six: pseudobranchise. Four gills: gill-opening wide. Body more or less

elongated and somewhat sub-cylindrical. Eyes lateral. Gape of mouth of moderate width
:
cleft not very

deep. Teeth minute. Two dorsal fins, not joined, the spines of the first feeble, and less in number than the

rays of the second, which is similar to the anal : ventral abdominal, with one spine and five rays. Scales of

medium size, cycloid. Lateral-line indistinct. Pyloric appendages, if present, few. Air-vessel present.

Vertebrae numerous in the abdominal and caudal portions.

Geographical distributmi.—These pretty little fishes, with a burnished silvery lateral band, are distributed

in nearly all the seas of temperate and tropical regions, they are captured in numbers along the coast, and also

in estuaries and tidal rivers when not far removed from the sea."

CTses.—Although so small, being rarely 3 inches in length, they are dried in the sun and exported to

distant markets. l^Iany are imported into the Western coast of India from the Arabian Gulf, but these before

being sun-di-ied are evidently soaked in brine.

Genus, 1

—

Atheeina, Artecli.

Body someivhat sub-cylmdrical, loiih sliglithj compressed sides. Snout more or less oUu.se, with the deft of the

mouth oUique, extending backwards to at least as far as to lelmu the anterior edge of the orbit. Teeth very minute,

hut usually present on jaws, palate, and tongue. Ventrals some distance posterior to the pectorals. Scales of moderate

size. Air-vessel present. Pyloric appendages, when present, few. Ova comparatively very large. A silvery lateral

band.

SYNOPSIS OP SPECIES.

a. Teeth on palate.

1. Atherina pinguis, D. 5-6
| -j^, A. ^-^l^, L. 1. 42-45. East coast of Africa, seas of India, Malay Archi-

pelago, and beyond.

2. Atherina Forshalii, D. 5-6
| ^.^s, A. Tj-Ti^ L. 1. 40. Red Sea, East coast of Africa, seas of India to

the Malay Archipelago.

3. Atherina d'nodecimalis, D. 5 ]

i, A. -jL, L. 1. 35. Ceylon and Malay Archipelago.

b. No palatine teeth.

4. Atherina melanostigma, D. 5
| iV, A. -jij, L. 1. 37. Madras.

A. Teeth on palate.

1. Atherina pinguis.

Atherina hepsetus, Forsk. p. 69 (not Linn.).

Atherina pinguis, Lacep. v, p. 372, pi. xi, f . 1 ; Bleeker, Act. Soc. Ned. Ind. viii, and Sumatra, viii, p. 24

;

Giinther, Catal. iii, p. 399 ; Klunz. Verb. z. b. Ges. Wien, 1870, p. 833.

Atherina affinis, Benn. Proc. Zool. Soc. 1831, i, p. 166.

Atherina pectaralis, Cuv. and Val. x, p. 447.

B. vi, D. 5-6
I tt, P. 16, V. 1/5, A. -nr'Tir, C. 17, L. 1. 42-45, L. tr. 7, Vert. 20/23.

Length of head 4^ to 4f, of caudal 5i, height of body Sf in the total length. Eyes—diameter 215 of

length of bead, 1/2 a diameter from end of snout, and 1 apart. The width of the head equals two-thirds of its

length, and its height equals its length excludincn the snout. Upper jaw overlapping the lower : the maxilla

reaches to below the first fourth of the eye. Tee^/i—distinct in the jaws, vomer, and palatines. Ftns—the

posterior end of the opercle is midway between the snout and base of the first dorsal fin. Colours—the silvery

lateral band includes the whole of the third and upper quarter of the fourth rows of scales : a blackish mark on

the upper cdsje of the eye, also on posterior end of the pectoral and caudal fins.

"The "abdominal and caudal portions of the vertebral column are nearly of equal length : the apophyses

of the anterior caudal vertebrae do not form a canal for the air-bladder, as in A. hoyeri and other species.'

Gunther, 1. c.
.

Eahitot.—'EAsi coast of Africa, seas of India to the Malay Archipelago and beyond. It attains at least

h\ inches in length.
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2. Atherina Torskalii, Plate LXXI, fig. 4.

Atherina Forskalii, Riipp. N. W. Fische, p. 132, t. 33, f. 1 ; Cantor, Catal. p. 103 ; Jerdon, M. J. L. and
Sc. 1851, p. 140; Giiuther, Catal. iii, p. 397 ; Day, Fish. Mai. p. 135.

Ko-re-dah, Andam.

B. vi, D. 5-6
I
^Jrs, P. 17, V. 1/5, A. tt-tt. C 15, L. 1. 40, L. tr. 6-7.

Length of head 4^, of pectoral 8, of caudal 4 to 6, height of body 6 to 6 j in the total length. Eyes—
diameter 2/5 of length of head, 1/3 of a diameter from end of snout, and 1 apart. Height of head equals its

length excluding the snout, whilst its width is slightly less. Abdominal profile more convex than that of the

back. Cleft of mouth oblique, the maxilla reaches to below the first third of the eye : jaws of about equal

length anteriorly, or the lower slightly the longer. Two or three large pores open along the upper margin of

the opercle. Teeth—distinct in jaws and on vomer and palatines. Fins—the first dorsal commences rather

nearer the base of the anal than that of the ventral, the posterior end of the opercle is midway between the end
of the snout and the base of the first dorsal fin. Pectoral inserted above the centre of the depth of the body

:

caudal rather deeply lobed. Scales—with smooth edges. Colours—silvery, with the upper surface of the head
and back of a pale sea-green, with numerous fine black points : the silvery lateral band includes the whole
of the third and the upper half of the fourth row of scales : cheeks and opercles silvery : muzzle and lips

blackish : edges of dorsal, pectoral, and caudal with fine black spots.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago. It only reaches to a
few inches in length, and is most commonly captured on the shores of India during the cold season. It is one
of several genera, some species of which are indiscriminately termed "whitebait" by Europeans, and are

dressed for the breakfast table.

Jerdon observes " Mottechi, Tam. sometimes Motti kola Tcende."

3. Atherina duodecimalis.

Cuv. and Val. x, p. 458 ; Bleeker, Riouw. p. 485 ; Giinther, Catal. iii, p. 400.

B. vi, D. 5
I

1 P. 15, V. 1/5, A. J-, C. 17, L. 1. 35.

Length of head 4 to 4f, of pectoral Sj, of caudal 5i, height of body 5;- in the total length. Eijes—

•

diameter 1/2 length of head, l/2 diameter from end of snout, and 3/4 apart. Teeth—distinct. MasUla extends

to below the middle of the orbit. Fins—first dorsal commences midway between the base of the ventral

and anal. Anal arises anteiior to the base of second dorsal : caudal forked : lower lobe the longer. Scales—
cycloid. Colours—silvery, with a silver band along the third row of the scales, and a green band above

it : no black dots on body : dorsal and caudal fins grayish.

Habitat.—Ceylon and Malay Archipelago, to at least 3|- inches in length.

B. No j^alatine teeth.

4. Atherina melanostigma.

B. vi, D. 5
1

Jj, P. 15, V. 1/5, A. ^\, C. 17, L. L 37, L. tr. 7.

Length of head 4j, of caudal 6i, height of body 5|- in the total length. Eijes—diameter 2/5 of length of

head, 1/2 a diameter from end of snout, and 1 diameter apart. The height of the head equals its

length excluding the snout, its width is slightly less. Cleft of mouth very oblique, the maxilla reaches to below

the front edge of the eye : the lower jaw is rather broad anteriorly and a little shorter than the upper.

Teeth—in jaws minute, none on the vomer or palate. jPmis— dorsal spines feeble, the fin commences midway
between the bases of the ventral and anal, the hind edge of the opercle is half-way between the snout and
the base of the dorsal fin. Scales—edges a little rough, 16 rows anterior to the base of dorsal fin.

Colours—a well-marked silvery band is confined to the third row of scales : there are many fine black dots along

the back, especially on the edges of the scales, and a few in the lower half of the body. Base of pectoral

densely dotted with black. A dark spot on the upper edge of the eye, another at the upper edge of the base

of the caudal fin, which is also dark edged posteriorly. A dark line along the scales at the base of the

anal fin.

Habitat.—Madras, to 3 inches in length.

2 T
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Family, XXXIV—MUGILID^.
Branchiostegals from four to six : pseudobranchiae. Gill-openings wide : gills four. Form of body-

oblong, compressed, whilst the head and anterior portion may be depressed. Eyes lateral, with or without

adipose lids. Mouth narrow or of moderate width. Opercles usually unarmed. Teeth very fine, sometimes

absent. Two dorsal fins, the first consisting of four stiff spines : anal slightly longer than the second dorsal

:

ventral abdominal and suspended from an elongated shoulder bone, it consists of one spine and five rays.

Scales cycloid, rarely ctenoid. Lateral-line absent. Pyloric appendages generally few. Vertebra 24.

In the marine forms of mullets the scales are usually cycloid or very feebly ctenoid, but in those species,

M. corsula, M. cascasia, and M. HamiltotiH, which mostly or entirely reside in fresh water the scales are strongly

ctenoid, and the two last have only two ciecal appendages.

These fishes are extensively distributed throughout the seas of India, some ascending tidal rivers or

being found in estuaries. The young, as a rule, appear to enter large rivers and such congenial places. As

regards the strictly fresh-water forms they seem to be confined to the larger rivers, as the Ganges, Jumna, and

Irrawaddi.

As a rule these fishes in their fresh state are esteemed as food by both Europeans and natives, they are

also extensively salted and sun-dried. In Canara an oljjection was raised to eating them, on the gi-ound tliat

their heads much resembled those of snakes.

As mullets putrefy very rapidly in hot climates, especially if large, tlie wliole of their bodies become

distended witli gases.* This appearance may be persistent if the fish is not opened.

Genus, 1—MuGiL, Artedi.

Branchiostefjals from four to six : psmdohrancMcE. Eyes ivith or without an adipose lid. Mouth more or

less transverse, icith a slialloio cleft, and the anterior edge of the mandible sharp. Teeth, when present, minute.

Pijloric appendages generally few (2-10). Upper portion of the stomach very muscular.

Fishes of this genus may for convenience be divided into those which possess, or are deficient in,

adipose eyelids. In some the second dorsal commences opposite, anterior or posterior to the origin of the anal,

wlnlst an elongated axillary scale may be present or absent. Usually fishes in this genus have eight or nine

branched rays in the anal tin, counting the last divided to its base as one, but in some species, as J/, parsia,

either number may be found.

SYNOPSIS OF SPECIES.

A. Vt'ith adipose eyelids well developed.

1. Mugil speigleri, A. f, L. l.f 40-42, L. tr. 11-12. Broad posterior eyelid. Head 4} to 5, height of body

4f to 5 in the total length. Eyes 2/7 of length of head, 3/4 of diameter fi-om end of snout. Extremity

of maxilla visible. Anterior fourth of anal before second dorsal. A long axillary scale, 22 rows before dnrsal

fin : twelfth and twenty-fifth scales of lateral-line correspond to origins of first and second dorsal fins. Dark

axillary spot.

2. Miigll cunnesius, A. f, L. 1. 35, L. tr. 12. Broad posterior eyelid. Head .5i height of body 4}^ in the

total length. Eye 31 to 4 in length of head, 2/3 of a diameter from end of snout. Extremity of maxilla just

visible. Anal commences rather anterior to second dorsal. A long axillary scale. Eighteen rows before dorsal

fin : tenth and twentieth scales of lateral-line correspond to origins of first and second dorsal fins.

3. Miigil oarinatus, A. |-, L. 1. 34-36, L. tr. 11. Broad posterior eyelid. Head 4^ to 4^, height of body

5 to 51 in the total length. ' Eyes il in length of head, 1 diameter from end of snout. Extremity of maxilla

visible'. Anal commences slightly anterior to second dorsal. No long axillary scale: 24 or 25 rows

before dorsal fin : ninth and twenty-first scales of lateral-line correspond to origins of first and second dorsal

tins. Base of pectoral dark.

4. Miigil 2daHiceps, A. f, L. 1. 33-35, L. tr. 11. Broad posterior eyelid. Head 4| to 5, height of body

5| to 6 in the total length. Ejes 6^ to 7 in length of head, I.l diameters from end of snout. End of maxilla

visible. Anal commences slightly anterior to the second dorsal. No long axillary scale : 20 rows before dorsal

fin : tenth and twenty-first scales of lateral-line con-espond to origins of first and second dorsal fins. A dark

line along each row of scales.

6. Mucjil parsia, A. -g%, L. 1. 34-35, L. tr. 11-12. Broad posterior eyelid. Head 5 to 5^, height of body

* A solution of carbolic acid added to the spirit appears very useful in partially or entirely preventing this,

t By L. 1. in Mullets is meant the number of rows of scaler from the a.\illa to the base of the caudal fin, as no true

lateral-line exists.
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4i to 41 in the total length. Eyes 3^ in length of head, 3/4 of a diameter from end of snout. End
of maxilla visible. Anal commences slightly anterior to the second dorsal. No long axillary scale, 21 or 22
rows before dorsal fin, eleventh and twenty-second scales of lateral-line correspond to origins of first and second
dorsal fins.

6. Mtigil belanah, A. |, L. 1. 34-35, L. tr. 10. Broad posterior eyelid. Head 5i, height of body 5i in
the total length. Eyes 4| in length of head, 1 diameter from end of snout. Extremity of maxilla visible.
Anal commences slightly anterior to the second dorsal. No long axillary scale, 18 rows before dorsal fin,

eleventh and twentieth scales of lateral-line correspond to origins of first and second dorsal fins.

7. Mtigil poicilus, A. a, L. 1. 30-33, L. tr. 10-11. Moderately wide posterior eyelid. Head 4f to 5, height
of body 5 in the total length. Eyes 3| to 3f in length of head, 3/4 of a diameter from end of snout! Extremity
of maxilla visible. Anal commences slightly anterior to second dorsal. No long axillary scale, 20 to 22 rows
before dorsal tin, tenth and twentieth scales of lateral-line correspond to origins of first and second dorsal fins.
Each scale with a black depressed spot in its centre, or else a dark band.

8. Mugil Eelaartii,_A. |, L. 1. 33, L. tr. 10. Broad posterior eyelid. Head 5, height of body 4| to 5 in
the total length. Eyes 4 in length of head, nearly 1 diameter from end of snout. Extremity of maxilla visible.
Anterior 1/3 of anal before origin of second dorsal. A long axillary scale, 19 rows before dorsal fin, tenth and
twentieth scales of lateral-line correspond to origins of first and second dorsal fins.

9. Mugil Jerdoni, A. |, L. 1. 31-32, L. tr. 10. Broad posterior eyelid. Head 5 to 5^, height of body
5_in the total length. Eyes 3|- in length of head, 1/2 a diameter from end of snout. Extremity of maxilla
visible. Anterior 1/2 of anal before second dorsal. No elongated axillary scale, 18 rows before dorsal fin, tenth
and nineteenth scales of lateral-line correspond to origins of first and second dorsal fins.

10. Mugil Dussmnieri, A. |, L. 1. 29-31, L. tr. 12. Broad posterior eyelid. Head 5 to .5|-, height of body
4i to 5 in the total length. Eyes 4 to 4i in length of head, 3/4 to 1 diameter from end of snout. Teeth in
upper jaw. Extremity of maxilla visible. Anterior 1/2 of anal before origin of second dorsal. No lono- axillarv
scale, 18 rows before dorsal fin, ninth and twentieth scales of lateral-line correspond to origins of first and
second dorsal fins.

11. Mugil subviridis, A. |, L. 1. 30, L. tr. 11. Broad posterior eyelid. Head 5, heiglit of body 4f in the
total length. Eye.s 4 in length of head, 3/4 of a diameter from end of snout. No teeth in jaws. Extremity of
maxilla visible. Anterior 1/2 of anal before origin of second dorsal. No long axillary scale, 20 rows before
dorsal fin, tenth and twentieth scales of lateral-line correspond to origins of first and second dorsal fins.

12. Mugil oeur, A. |, L. 1. 42-44, L. tr. 14. Broad anterior and posterior eyelids. Head 4^ to 4f, height
of body 6| to Sf in the total length. Eyes 4j in length of head, 1 diameter from end of snout. ' Extremity of
maxilla scarcely ^dsible. Anal commences opposite origin of second dorsal. A long axillary scale, 23 rows
before dorsal fin, twelfth and twenty-fifth scales of the lateral-line correspond to origins of first and second
dorsal fins. An oblique blue band over the base of the pectoral fin.

B. No adipose eyelids.

13. Mugil corsnla, A. f , L. 1. 48-52, L. tr. 15. Head 4^ to 4|, Iieight of body 6 to 61 in the total length.
Eyes elevated, 1/7 in length of head, 1 diameter from end of snout. Extremity of maxilla visible. Anal about
1/2 in front of origin of second dorsal. No long axillary scale, 28 rows before dorsal fin, sixteenth and thirty-
fourth rows of the lateral-line correspond to the origins of first and second dorsal fins. Ascends rivers.

14. Mugil HamiUonii, A. f, L. 1. 44, L. tr. 18. Head 4^ to 4i, height of body 4^ to 5 in the total
length. Eyes 3^- to 4 in length of head, 1 diameter from end of snout. Opercle with a spine. Extremity of
maxilla visible. Anal with its first third before the origin of the second dorsal. No long axillary scale,

34 rows before dorsal fin, seventeenth scale of the lateral-Une corresponds to the origin of the first dorsal fin!

Fresh waters of Burma.
15. Mugil seheli, A. |, L. 1. 42-43, L. tr. 13-14. Head 4f to 5, height of body 4f to 5^ in the total

length. Eyes 3^ to 4 in length of head, 1/2 a diameter from end of snout. Extremity of niaxilla usually
concealed. Anal commences slightly before the second dorsal. A long axillary scale, 21 or 22 rows before the
dorsal fin, twelfth and twenty-fourth scales of lateral-Une correspond to the origins of first and second
dorsal fins.

16. Mugil crenilabris, A. f, L. 1. 41, L. tr. 13. Head 4f to 6, height of body 4f to 5 in tlie total length.
Eyes 3i in length of head, 3/4 of a diameter from end of snout. Lips thick, ci-cnulated. Anal commences
opposite the second dorsal. No long axillary scale, 20 rows before dorsal fin, thu-teenth and twenty-fourth scales
of lateral-line coiTcspond to origins of first and second dorsal fins. A black spot in axilla.

17. Mugil cascasia, A. ^^^, L. 1. 36-39, L. tr. 16-18. Head 4^, height of body U to SJ in the total
length. Eyes 3^- to 4 in length of head, 3/4 to 1 diameter from end of snout. Anal" commences under origin
of second dorsal. No long axillary scale, 16 rows before dorsal fin, seventh and twenty-fourth scales of lateral-
line correspond to origins of first and second dorsal fins. Rivers of Eastern Bengal, and N. W. Provinces, also
Assam.

18. Mugil ccf^ruleo-maculatus, A. |, L. 1. 38, L. tr. 12. Head 5 to 5f , height of body 4^ to 4f in the total
length. Eyes 4 in length of head, 1 diameter fi-om end of snout. Anal commences under origin of second
dorsal. A long axillary scale, 21 rows before dorsal fin, twelfth and twenty-fourth of lateral-line correspond to
origins of first and second dorsal fins. A dark axillary spot.

2 T 2
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19. Mitgil amantlu.f, A. i, L. 1. 36, L. tr. 12. Head 4^, height of body 4^ in the total Icnpth. Eyes
4 in k'noth of head, 1 diameter from end of snout. Anal commences slightly in advance of second dorsal. No
long axillary scale, 18 rows before dorsal fin, eleventh and twenty-foui'th of lateral-line coiTcspond to orig-ins of
first and second dorsal tins.

20. Miigil labiosus, A. |, L. 1. 36, L. tr. 11-12. Head 4'- to .5. height of body 4^ in the total length.
Eyes 3 in length of head, 3/4 of a diameter from end of snout. Lips thick, crenulated along their free edges.
Anal with its first half before the second dorsal. No elongated scale in axilla, twelfth and twenty-fouj-th of
lateral-line correspond to origins of first and second dorsal fins. A dark spot at base of pectoral fin.

21. Mugil Borneensis, A. |, L. 1. 34, L. tr. 11. Head 4|, height of body 4^ to 4f in the total length.
Eyes 3| to 4 in the length of head, 1 diameter from end of snout. Anterior third of anal before origin of second
dorsal. A short angular scale in axilla, 21 rows before dorsal fin, eleventh and twenty-third of lateral-line

correspond to the origins of the first and second dorsal tins.

22. Mugil olivaceus, A. a, L. 1. 34, L. tr. 11. Head 5^, height of body 4f in the total length. Eyes
4 in length of head, nearly 1 diameter from end of snout. Anterior 3/4 of anal before origin of second dorsal.

A short angular scale in axilla, 21 rows before dorsal tin, eleventh and twenty-second of lateral-line coiTcspond
to origins of first and second dorsal fins.

23. Mugil Buchanani, A. a, L. 1. 34-3.5, L. tr. 12. Head 4j, height of body 4f in the total length. Eyes
4 in length of head, 3/4 of a diameter from end of snout. End of the maxilla not visible. Anal commences
l)elow the origin of the second doi'sal. A short angular scale in axilla, 19 rows before dorsal fin, eighth and
nineteenth scale of lateral-line correspond to the origins of the two dorsal fins. A dark axillary spot.

24. Mugil Troschellii, A. f , L. 1. 31-33, L. tr. 11. Head 4| to 6, height of body 4f to 6 in the total length.
Eyes '31 in length of head, 1 diameter from end of snout. Anterior thii-d of anal before the origin of the second
dorsal. A short angular scale in axilla, 18 or 19 rows before the dorsal fin, ninth and nineteenth rows of the
lateral-line correspond to the origins of first and second dorsal fins. A darkish spot in axiUa.

25. Mugil oligolepis, A. f, L. 1. 26-28. Head 4f, height of body 3t in the total length. Eyes 3i in

length of head, 1 diameter from end of snout. First third of anal before the origin of the second dorsal. No
elongated axillary scale, 17 rows before the dorsal fin, ninth and seventeenth scales of the lateral-line correspond
to the origins of the first and second dorsal fins.

26. Mugil Waigiensis, A. |, L. 1. 26-27. Head 4| to 5, height of body 5 to 5|- in the total length. Eyes
4j to 4i- in length of head, 1 to IJ- diameters from end of snout. Eirst third of anal before the origin of the
second dorsal. No elongated axillary scale, 1.5 or 16 rows before the dorsal fin, eighth and seventeenth of the
lateral-line correspond to the origins of the first and second dorsal fins. Most of the fins deep black.

1. Mugil speigleri, Plate LXXIV, fig. 1.

Bleeker, Nat. Tijds. Ned. Ind. xvi, p. 27'.', and Act. Soc. Sc. Ned. Ind. vi, Borneo, xiii, p. 58; Ciinther,

Catal. iii, p. 436.

/Mugil axillaris, Kner, Novara Fische, p. 227.

Mugil suppositus, Day, Fish. Malabar, p. 143 (not Giinther).

B. vi, D. 4|, P. 16, V. 1/5, A. I, C. 14, L. 1. 40-42, L. tr. 11-12, Ca;c. pyl. vi.

Length of head 4f to 5, of caudal 5^, height of body 4|- to 5 in the total length. Eye—with a broad
posterior and a moderately wide anterior adipose lid, the former covering two-thirds of the width of the iris,

diameter of eye 2/7 of length of head, 3/4 of a diameter from end of snout, and If apart. The width of the
head equals 2/3 of its length. Interorbital space rather convex and equal to about half the length of the head.
Preorbital scaled, curved, not emarginate and very finely serrated at its outer extremity : the end of the
maxilla uncovered. The mandibles meet at an acute angle, are not notched, but end in a knob which is

received into a corresponding depression in the upper jaw. Uncovered space below the chin long, narrow, and
pointed. Uppier lip rather thick, oblique, and forming part of the end of the snout : a deep transverse groove
before the vomer. Teeth—a few minute ones in the lower jaw. Fins—dorsal spines w-eak, the fin commences
midway between the base of the caudal tin and end of snout, or slightly nearer to the latter, its first spine

strongest, equal to half the length of the head, but not quite so high as the second dorsal, which latter is

emarginate superiorly and covered with fine scales, its base is nearly as long as its height. Pectoral situated

above the centre of the depth of the body, and nearly or quite as long as the head. Ventral arises on a vertical

line, midway between the bases of the pectoi'al and first dorsal fins. Anal rather higher than the second dorsal,

its anterior fovirth is vertically before that tin, its base is nearly as long as its anterior portion is high, its lower
edge concave, third anal spine 1/3 the length of the head, and 1/4 longer than the second. Caudal lunated.

Scales—cycloid, rounded jiosteriorly, many fine ones over soft dorsal, anal, and basal half of the caudal
tins. A long, pointed, axillary scale, one also at first dorsal and ventral, 22 rows between snout and base of
first dorsal tin, the tirst and second dorsals arise above the twellth and twenty-fifth scales of the lateral-line.

Free portion of the tail in its least depth equals half the length of the head. Colours—grayish along the back,
sOvery in the lower two-thirds of the body, sides of the head golden : tips of both dorsals blackish : extremity
of caudal gray : a dark spot at the upper edge of the base of the pectoral.

Habitat.—Seas of India to the Malay Archipelago. The specimen figured (life -size) is from
Bombay.
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2. Mugil cunnesius, Plate LXXIV, fig. 3.

Mugil Jcurmesee, Russell, Fisli. Vizag. ii, p. 65, pi. 181.

Mmjil cunnesius, Cuv. and Val. xi, p. 114 (? Riipp. N. W. Fische, p. 131) ; (Cantor, Catal. p. 100, not syn.)
;

Bleeker, Banka, p. 454, and Sumatra, p. 8 ;
(Giinther, Catal. iii, p. 434, not .syn.).

? Mugil squamipinnis, Swainson, Fishes, ii, p. 414.

Mugil longimanus, Giinther, Catal. iii, p. 428.

Mugil engeli, Day, Fish. Malabar, p. 139 (not Bleeker).

B. vi, D. 4
I

i, P. 16, V. 1/5, A. |, C. 14, L. 1. 33-35, L. tr. 12.

Length, of head 5j to 6J, of caudal h^, height of body 4^ in the total length. Eye—-with a broad posterior
adipose Ud reaching 2/3 across the ii-is, also a nai-row anterior one, diameter 2/7 to 1/4 of length of head, 2/3 of
a diameter fi'om end of snout, and 1-^- apart. Width of head equals its length behind the front edge or middle
of the eye, and its height is about the same. Preorbital bent not notched, finely serrated inferiorly
and denticulated at its extremity, the end of the maxilla is entirely concealed or just visible, the depth of the
cleft of the mouth equals half the width of the gape. Mandibles meet at an acute angle, where tliey are notched
upper lip thin and placed obliquely so that it does not form a poi'tion of the end of the snout. Uncovered
space below the chin naiTow and lanceolate. Teei/i!—minute in both jaws. Fins—first dorsal commences
rather nearer the snout than the base of the caudal, its spines are moderately strong and equal the leno-th of the
head behind the middle of the eyes, but are not quite so high as the second dorsal fin. Second dorsal
commences over the commencement of the second-third of the anal, the length of its base equals 2/3
of its height. Pectoral arises above the middle of the depth of the body and is as long as the head. Anal as
high as the second dorsal, and 1/4 higher than long at its base, third anal spine nearly half as long
as the head. Caudal lunated. Scales—18 rows between the snout and base of first dorsal fin, the tenth and
twentieth of the lateral-line correspond with the origins of the two dorsal fins. Scales on preorbital,
second dorsal, anal, and caudal fins : an elongated axillary scale well-developed. The least depth of the free
portion of the tail equals 4/7 of the length of the head. Colours—silvery, darkest above, with a dark spot in

the axilla.

I have specimens from Orissa slightly differing in that the eye is 1 diameter from the end of snout, and
the upper lip forms the end of the profile.

Habitat.—Red Sea, seas of India, to the Malay Archipelago and beyond. The one figured (life-size) is

from Bombay. It attains a large size.

3. Mugil carinatus, Plate LXXIV, fig. 2.

(Ehrenb.) Cuv. and Val. xi, p. 148 ; Day, Fish. Malabar, p. 145.

B. vi, D. 4
I

1, P. 1.5, V. 1/5, A. |, C. 14, L. 1. 34-36, L. tr. 11.

Length of head 4j to 4^, of caudal 4| to 6i, height of body 5 to 5i in the total length. Eye—with a
'

broad posterior adipose lid nearly reaching the pupil, and a narrower anterior one, diameter 4i in the lenoth
of head, 1 diameter from end of snout, and 1^ apart : the interorbital space nearly flat and equal to
nearly 1/3 of the length of the head. Width of head equals its length behind the eye. Preorbital scaleless,

moderately bent and serrated along the last portion of its inferior and hind edges, the end of the maxilla
uncovered. Ends of the mandibles form an acute angle which is unnotehed, and inferiorly havino- the
origin of a large gland on either side : uncovered space below the chin of moderate width, rather rounded
anteriorly and pointed postei'iorly. Upper lip rather thick and forms the end of the snout. A transverse
groove before the vomer. Teeth—distinct in the upper jaw, none in the lower. Fwis—dorsal spines weak, and
of about equal strength, the fin commences very sliglitly nearer the snout than the base of the caudal fin, the first

dorsal spine equals the length of the head behind the eye, and is one-third higher than the second
dorsal fin, which latter is emarginate and one-third higher than long at its base. Pectoral as long as the head
behind the middle of the eye. Ventral arises on a vertical line midway between the bases of the pectoral and
first dorsal fins. Anal as high as the spinous dorsal and 1/3 higher than long at its base, it commences slio-htly

before that fin : third anal spine 2/7 of the length of the head and 1/4 longer than the second. Caudal
lunated. Scales—24 or 25 rows between the first dorsal fin and the snout, the first and second dorsal fins

arise above the ninth and twenty-first scales of the lateral line : some fine ones over the front portion of the
soft dorsal and anal fins, no enlarged one in the axilla. The scales from the base of the first dorsal fin

to the occiput form a short of keeled ridge. Free poi'tion of the tail equal to 2/5 of the length of the head.
Colours—grayish above, silvery on the sides and below, cheeks golden, numerous fine black spots on the head,
both dorsals and caudal fins, base of pectoral also with some spots.

In one of the type specimens the length of the caudal fin is 4i, height of body 4} in the total leno-th.

Habitat.—Red Sea and seas of India. The one figured (life-size) is from Bombay.
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4. Mugil planiceps.

Mugil cephalus ? Ham. Bucli. Fish. Ganges, pp. 219, 381.

Miiifil fliimcefs, Cuv. and Val. xi, p. 122; Bleeker, Beng. en Hind. p. 101 ; Giinther, Catal. iii, p. 428
;

Kuer, Novara Fische, p. 225.

Mugil cephalotus, Cantor, Catal. p. 95.

M-urjil Dussumieri, Bleeker, Java, iv, p. 339.

Bangon, Beng.

B. vi, D. 4
I I, P. 17, V. 1/5, A. |, C. 17, L. 1. 33-35, L. tr. 11, Csec. pyl. v.

Length of head 4| to 5, of caudal 5^-, height of body 5^ to 6 in the total length. Eije—with a wide
jiosterior adipose lid almost extending to the pupil, and a narrow anterior one, diameter Gi to 7 in

the length of the head, \\ diameters from end of snout, and nearly 3 apart. Interorbital space flat, and its width

equal to a little more than half the length of the head excluding the snout. Height of head not so

long as its postorbital portion, whilst its width equals its length behind the middle of the eyes, or even of its

entire length in large specimens. Head flattened superiorly : the depth of the cleft of the mouth equals half

the width of its gape. The upper lip forms the end of the snout. The end of the maxiUa is not hidden by the

preorbital, which last is bent but not notched, serrated along its lower and posterior borders. Uncovered space

<3n chin long, cuneiform above, pointed behind. Teeth— in the upper jaw minute. Fins—dorsal spines strong,

the fin commences midway between the front edge of the eye and the base of the caudal fin, its origin

corresponds to the tenth scale of the lateral-line, the height of the spines is 2/3 of that of the body, and equal

the height of the second dorsal. Pectoral extends to the eighth scale of the lateral-line, its root is in

the middle of the depth of the body. The first three anal rays are on the vertical before the second dorsal fin.

Caudal emarginate. Scales—20 rows between the snout and base of first dorsal fin : the tenth and twenty-first

Stomach and CjECAL Appendages, small Intestine turned upwards.

scales of the lateral-line correspond to the origin of the first and second dorsal fins : no enlarged axillary one :

small ones present on the vertical fins. Cffical appendages five, as shown in the woodcut. Free portion of the
tail in its least depth equals 2^ in the length of the head. Colours—greenish-brown superiorly, wdth a dark line

along each row of scales.

Habitat.—Seas, estuaries, and tidal rivers of India to the Malay Archipelago and China. It attains at

least a foot-and-a-half in length. It is common in the Hooghly at Calcutta.

5. Mugil parsia, Plate LXXV, fig. 2.

Ham. Buch. Fish. Ganges, pp. 215, 380, pi. xvii,f. 71 ; Cuv. and Val. vi, p. 144; (Bleeker, Nat. Tij. Ned.
Ind. 1852, p. 166 not Syn.) ; Giinther, Catal. iii, p. 426 ; Day, Fish. Malabar, p. 142.

Mugil Cantoris, Bleeker, Beng. en Hind. p. 100 ; Giinther, Catal. iii, p. 430 ; (? Kner, Novara Fische,

p. 225).

Tarui, Beng.

B. vi, D. 4
I I, P. 14, V. 1/5, A. J^, C. 14, L. 1. 34-35, L. tr. 11-12, Cajc. pyl. v.

Length of head 5 to 5^, of caudal 6, height of body from 4J to 4^ in the total length. Eije—with a
well developed posterior adipose lid extending two-thirds of the distance across the iris, diameter of eyes

2/7 of length of tbe head, 3/4 of a diameter from end of snout, and 1|- apart. Height of the head almost equals

its length, its width equals its length behind anterior third of the eye. Upper surface of head slightly

convex, snout rather depressed, upper lip thin and placed obliquely, so that only its central portion forms part

of the end of the snout. Preorbital bent not notched, serrated, and does not quite conceal the end of the
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maxilla. Mandibular angle somewhat olstuse, the cleft of the mouth equalling half the width of the gape

Uncovered space on chin very narrow, lanceolate. A .shallow groove before the vomer. Teetli—visible in the

upper jaw. Fins—the first dorsal commences midway between the snout and the base of the caudal,

its first two spines, which are not very strong, are of about the same length, and equal the length of head behind

the posterior third of the orbit. Second dorsal 1/3 higher than its base is long, its origin is a little posterior to

that of the anal. Pectoral as long as the head excluding the snout, and reaching to the eleventh or twelfth

scale of the lateral-line, third anal spine 3/7 of the length of the head. Scales—each with distinct longitudinal

lines, rather angular and slightly ctenoid, 21 or 22 rows between the snout and base of first dorsal fin
;
the

eleventh and twenty-second scales of the lateral-line correspond to the origin of the first and second

dorsal fins : no elongated axillary one, some fine ones over the second dorsal and anal fins. Free portion of

the tail at its least depth equals the length of the head behind the middle of the eye. Colours— a. golden

spot on the upper portion of the opercles, sometimes dark in the axilla, a narrow dark edge to both

dorsal fins, most distinct in the second : caudal with a yellowish base and dark extremity.

Habitat.—Seas and estaaries of India : attaiuing 5 or 6 inches in length. The one figured (life-size) is

from the Hooghly at Calcutta.

6. Mugil belanak, Plate LXXIV, fig. 5.

Bleeker, Java, iv, p. 337; Giinther, Catal. iii, p. 427.

B. vi, D. 4
I

i, P. 15, V. 1/5, A. f , C. 16, L. 1. 34-35, L. tr. 10.

Length of head 5|-, of caudal 6, height of body 5^ in the total length. Eije—with a broad posterior

eyelid which reaches half way across the iris, diameter of eye 2/9 of length of head, 1 diameter fi-om end of

snout, and 2 apart. Interorbital space slightly convex, and equal to 2^ in the length of the head. Width of

the head equals its length behind the middle of the eye, its height equals its width. Preorbital deeply notched,

serrated both inferiorly and posteriorly, the end of the maxilla is uncovered. The mandibles meet at rather an

acute angle, where they are notched : uncovered space at chin rapidly narrows posteriorly, rounded anteriorly.

Upper lip of moderate thickness, its upper portion forms part of the end of the snout. A groove before the

vomer. Cleft of mouth equals half of its width. Teeth—distinct in the upper jaw. Fins— dorsal spines strong,

the fin arises midway between the end of the snout and the base of the caudal, its second spine the longest

and equal to half the height of the body, but 1/4 shorter than the height of the second dorsal fin, which latter

commences slightly behind the anterior origin of the anal, both densely scaled. Pectoral as long as the head

behind the middle of the eye. Third anal spine equals 1/3 of the length of the head. Scales—18 rows between

snout and origin of first dorsal fin : first and second dorsal fins arise respectively above the eleventh and

twentieth scales of the lateral-line. No enlarged axillary scale. Free portion of tail equals the length of the

head behind the middle of the eye. Colours—silvery, darkest along the back.

Habitat.—Seas of India to the Malay Archipelago. The specimen figured (life-size) is from Bombay.

7. Mugil poicilus, Plate LXXV, fig. 4.

Day, Proc. Zool. Soc. 1865, p. 33, and Fish. Malabar, p. 140, pi. ix.

Mugil cunnumboo, Day, Fish. Malabar, p. 141.

B. vi, D. 4
I

i, P. 15, V. 1/5, A. |, C. 14, L. 1. 30-33, L. tr. 10-11, Csec. pyl. v.

Length of head 4| to 5, of pectoral 7, of caudal 5 to 5|, height of body 5 in the total length. Eye—
with a moderately broad posterior adipose lid and a narrow anterior one, diameter 3^ to 3f in length of

head, 3/4 of a diameter from end of snout, and 1-^ to If apart. Width of the head equals its height,

and its length behind the middle of the eyes. Interorbital space nearly flat. The anterior portion of

the snout is formed by the upper lip which is thin. The depth of the cleft of the mouth equals half the

extent of the gape. Extremity of the maxilla not concealed by the pireorbital which is scaled, angularly

bent and sen-ated. Uncovered space on chin, elongated and tongue-shaped. A transverse groove in front

of vomer. Teeth—fine ones in the upper jaw, minute in the lower. Fins—the first doi'sal commences
above the tenth scale of the lateral-line, has from 20 to 22 rows between it and the snout, and is somewhat
nearer the base of the caudal than the end of the snout, its spines are strong, as long as the head behind the

eyes, and 1/8 higher than the rays of the second dorsal. Second dorsal commences slightly behind the origin of

the anal, above the twentieth scale of the lateral-line, and is one-third higher than long at its base. Caudal

emarginate. Scales— slightly ctenoid, no elongated one in the axilla, or along the base of the first dorsal fin,

fine ones over second dorsal, ^nal, and caudal fins. The least depth of the free portion of the tail equals the

length of the head behind the eyes. Colours—grayish, shot with purple and silver, becoming lighter on the

sides and below, each scale has usually a deep central black spot : fins stained with gray.

M. cunnumboo is the same fish, but without the black spots, having instead brownish stripes along each

row of scales, it is the adult form, but in some of my specimens two-thirds grown, a very few black spots are

apparent.

Habitat.—Bombay and the Western coast of India, more especially in the cold months. The one figured

(life-size) is from Bombay. It attains at least 2 feet in leng-th.
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8. Mugil Kelaartii, Plato LXXV, fig. 1.

Gunther, Catal. iii, p. 429.

B. vi, D. 4
I

i, P. 15, V. 1/5, A. |, C. 17, L. 1. 33, L. tr. 10.

Length of head 5, of caudal 5^, height of body 4^ to 5 in the total length. Eye—with a broad posterior
adipose hd nearly reaching the pupil, and a narrow anterior one, diameter of eye 1/4 of length of head, nearly
1 diameter from end of snout, and If apart. The width of the head equals its length behind the middle of the
eyes, and its height equals its length excluding the snout. luterorbital space convex and its width equals 3/7
of the length of the head. Profile from occiput to snout rather convex. Preorbital bent, having a slight notch,
serrated iiiferiorly and posteriorly, and leaving the extremity of the bent maxilla visible. Upper lip rather thin,
placed obUqucly so that it does not form a portion of the anterior edge of the snout. Mandibles meet at a right
angle, are notched at their extremity, and have a knob above the symphysis. The extent of the cleft equals
half the width of the gape. Uncovered portion of the chin long, narrow, lanceolate, and constricted on either
side about its middle. A shallow groove before the vomer. Teeth—minute in the lower jaw. Fins—first dorsal
commences midway between the end of the snout and the base of the caudal, its spines are of moderate strength,
equal 3/5 of the length of the head, and are nearly as high as the second dorsal. Length of the base of the
second dorssal equals 2/3 of its height. Pectoral inserted above the middle of the depth of the body. Anal has
its anterior 1/3 in advance of the origin of the .second dorsal. Caudal emarginate, its central rays as long as
the postorbital portion of tlic head. Scales—an elongated pointed one in the axilla : 19 rows of scales between
the snout and base of the first dorsal fin, the tenth and twentieth of the lateral-liue correspond to the origins of
the first and second dorsal fins : second dorsal, anal, and caudal densely scaled. Free portion of the tail in its

least depth corresponds to tlie length of the postorbital portion of the head. Colours—silvery, becoming
lighter on the sides and beneath, a darkish spot in the axilla : tips of both dorsals and caudal dark.

Habitat.—Seas of India, Philippines. The one figured (life-size) is from Madras.

9. Mugil Jerdoni.

Mugil Sundanensis, Day, Fish. Malabar, p. 138 (not Bleeker).

B. vi, D. 4
I

i, P. 16, V. 1/5, A. A C. 15, L. 1. 31-32, L. tr. 10.

Length of head 5 to 5i, of caudal 5, height of body 5 in the total length. Eye—with a broad posterior
adipose lid almost reaching to the pupil, and a narrow anterior one, diameter 3i in the length of head, 1/2 a
diameter from end of snout, and li diameters apart. luterorbital space sliglitly convex, and its width equal to

2^ in the length of the head. The height of the head equals its length behind the first tliird of the eye : its

width is slightly less. Preorbital strongly bent and serrated, leaving the end of the bent maxilla \'i3ible.

Mandibles meet at a somewhat obtuse angle, and are notched, the depth of the cleft of the mouth equals half
the extent of its gape : uncovered space at chin narrow, rounded anteriorly, pointed posteriorly. Upper lip of
moderate thickness, it forms the end of the snout in the median line. A slight gi-oove in front of vomer.
Teeth—distinct in the upper jaw. Fins—first dorsal commences slightly nearer to the snout than it does to the
base of the caudal fin, its spines are stout, the longest equals 2/3 of the height of the body below them and are
slightly higher than the second dorsal. Pectoral inserted above the middle of the depth of the body, and is as
long as the head excluding the snout. The anal is of the same height as the second dorsal, its anterior 1/2 is

before the origin of that tin, third anal spine from 3/7 to 2/5 of length of head. Scales—18 rows between the
snout and base of first dorsal fin, the tenth and nineteenth correspond to the origins of the first and second
dorsal fins. No elongated axillary scale : second dorsal, anal, and caudal densely scaled. Free portion of the
tail in its least depth equals the length of the postorbital portion of the head. Colours—steel blue along the
back, becoming silvery white on the sides and below. Cheeks tinged with yellow, a black spot over the centre
of the eye. Both dorsals with their extremities rather stained with gray, caudal and pectoral dark edged : a
rather indistinct spot of gray in the axil of the pectoral fin, sometimes a diflhised dai-k-bluish spot on opercle :

ventrals and anal white.

I have named this species after the late Dr. Jerdon, who both directly and indirectly assisted in clearing
up many disputed facts in the Ichthyology of India.

This species is near M. Kelaartii, but has a larger eye and a different disposition of its second dorsal and
anal fins, &c. M. engeli also appears to closely resemble it, but has an elongated axillary scale, dorsal spines
slender.

Habitat.—Seas of India to at least 6 inches in lenerth.

10. Mugil Dussumieri, Plate LXXIV, fig. 4.

Mtigil albula ? Ham. Buch. Fish. Ganges, pp. 218, 380 (not Bonn.) and If. Zfcm, MSS.
Muyil Dussumieri, Cuv. and Val. xi, p. 147.

Mugil subviridis, Giinther, Catal. iii, p. 423, (? Cuv. and Val.)
Mugil nepalensis, Giinther, 1. c. p. 424.

B. vi, D. 4
I

1, P. 16, V. 1/5, A. |, C. 15, L. 1. 29-31, L. tr. 12.

Length of head 5 to 5^, of caudal 5^, height of body 4^ to 5 in the total length. Eyes—with a broad
posterior and narrow anterior adipose lid, diameter of eye 4 to 4^- in length of head, 3/4 to 1 diameter from end
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of snout, and 2 apart. The greatest widtli of tlie liead equals its lieiglit, or its length excluding the

snout. The profile from the first dorsal fin to the snout nearly horizontal. Preorbital scaled, bent, emarginate,

and denticulated both inferiorly and posteriorly: the end of the maxilla is not concealed. Upper lip

moderately thin and forms a portion of the front end of the snout. The mandibles form an obtuse angle, the

uncovered space on the chin is lanceolate : gape of mouth twice as broad as the cleft is deep. Teeth—distinct

in the upper jaw. Fins—the first dorsal commences midway between the front edge of the eye and the base of

the caudal fin, its spines are strong, the first the longest and strongest, equaUiug the length of the head behind

the middle of the eye, and rather higher than the second dorsal. Pectoral inserted above the middle

of the depth of the body, as long as the head excluding the snout, and reaching to the seventh scale of the

lateral-line. Anal having its anterior half situated before the commencement of the second dorsal, its

third spine equals 3/8 of the length of the head, and is 1/4 longer than the second. Caudal emarginate.

Scales—their exposed portion angular, no enlarged elongated one in the axilla, but one at the first dorsal and

ventral fins : 18 rows of scales between the snout and the base of the first dorsal fin : the ninth and twentieth

scales of the lateral-line correspond to the oi'igins of the first and second dorsal fins : second dorsal,

anal, and caudal densely scaled. Free portion of the tail in its lowest portion equalUng 2/3 of the length

of the head. Colours—dull greenish superiorly, becoming lighter on the sides and beneath : outer edge of

caudal dark.

Hamilton Buchanan has left a MS. figure of this species, which is closely allied to, if not identical with,

M. subviridis, C. V. : the latter however has no teeth in the jaws in the typical specimen which is at Paris.

Habitat.—Seas of India, entering fi-esh water. The specimen figured is from the Hooghly at Calcutta.

11. Mngil subviridis.

Cuv. and Val. xi, p. 115 ; Day, Fish. Malabar, p. 138.

B. vi, D. 4
I

i, P. 16, V. 1/5, A. |, C. 15, L. 1. 30, L. tr. 11.

Length of head 6, of caudal 6i, height of body 4f in the total length. iJye—with a broad posterior and

narrow anterior adipose Hd, diameter of eye 1/4 of length of head, 3/4 of a diameter from end of snout, and

If apart. Preorbital strongly bent and serrated, the end of the maxilla visible. Uncovered space

below the chin narrow and lanceolate. Teeth—absent. Fins—20 rows of scales between the snout and

first dorsal fin. Pectoral reaches to the seventh scale of the lateral-line. Scales—exposed portion angular,

tenth and twentieth scales of lateral-line correspond to the origins of first and second dorsal fins. Second

dorsal and anal densely scaled. No elongated ax diary scale. Colours—as in M. Dussumieri.

Habitat.—The type specimen of Cuv. and Val. described above was from the Ganges.

12. Mugil oeur, Plate LXXV, fig. 3.

Mugil oAr, Forsk. p. 74 (109, c.) ; Riippell, N. W. Fische, p. 131.

Mugil cephalus, Russell, Fish. Vizag. ii, p. 64, and Bontah, pi. 180.

Mugil cephalotus, Cuv. and Val. xi, p. 110 ; Cantor, Ann. and Mag. Nat. Hist, ix, 1842, p. 484 (not Catal.

Malay. Fish.) ; Eyd. and Soul. Voy. Bonite, Zool. i, p. 175, pi. 4, f. 4 ; Giinther, Catal. iii, p. 419 ;
Kner,

Novara Fische, p. 224 (Bleeker, Fish. Madagas. p. 45, t. 2, f. 1, not synon.).

Mugil Japonicus, Tern, and Schleg. Fauna Japon. p. 134, pi. 72, f. 1 ;
Richards. Ich. China, p. 247

;

Bleeker, Japan, p. 41.

Mugil macrolepidotus, Richards. Ich. China, p. 249.

Mugil bontah, Bleeker, Beng. en Hind. p. 48.

Mugil cunnerius, Day, Fish. Malabar, p. 136, (not Cuv. and Val.).

Mugil oeur, Klonz. Verh. z. b. Ges. Wien, 1370, p. 829.

B. vi, D. 4
I I, P. 15. V. 1/5, A. |, C. 15, L. 1. 42-44, L. tr. 14.

Length of head 4i- to 4|, of caudal 4f , height of body 5i to 5| in the total length. Eyes—with broad

anterior and posterior adipose lids, both of which reach the pupU, diameter 4| in length of head, 1 diameter

from end of snout, and 2| apart. Interorbital space flat and its width equal to half the length of the

head : the dorsal profile from the snout to the base of the first dorsal fin is nearly horizontal. The greatest

width of the head equals its length behind the middle of the eyes. Preorbital scaled, neither notched nor bent,

its lower and posterior edges serrated, the maxilla only visible as a narrow strip or even qiiite concealed.

Upper lip thin, and in the mesial line forms the front end of the snout. The mandibles join at a right angle, are

notched at their point of junction and have two small open glands beneath them. Uncovered space on chin

rather broad and rounded anteriorly, narrow and lanceolate posteriorly. The extent of the cleft of the mouth

is a little more than half the width of its gape. Tee</i—distinct in both jaws. Fins—the first and second dorsal

fins commence above the twelfth and twenty-fifth scales of the lateral-line. The origin of the first dorsal is

midway between the end of the snout and the base of the caudal, its spines are rather strong, the first is as long

as the head behind the eye, and sligh.tly exceeds the height of the second dorsal, the extent of the

base of which last fin equals three-fourths of its height. Pectoral situated above the middle of the depth of the

body, as long as the head behind the eye and extending to the eleventh scale of the lateral-line. Anal arises

opposite the second dorsal, is of equal height, but its base is slightly longer, both fins ai-e emarginate. Caudal

with pointed lobes. Scales—rounded, a rather large pointed axillary one and another along the base cf the first
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dorsal. Aliout 23 rows of sc-ales between the snout and origin of tlie first dorsal fin : few or none on
second dorsal and anal fins. Free portion of the tail, iu its least depth, equal to 2J in the leno-th of the head.
Colours—grayish along the back, becoming silvery on the sides and beneath, a dark line alonij each rcjw
of scales in the upper half of the body. Cheeks golden. Pectoral fin with an oblique, deep blue"band across
its base, having its outer tliird dai-k with a light margin. Second dorsal and caudal gray : anal yellowish with
a dark mark along its centre, and a light edge. Some specimens have a black edge to caudal tin and appear
very similar to M. Burhoniciis, C. V.,* height of body 4J in the total length.

This species is identical with M. cephalotus, C. V., which was identified with Forskal's M. oeur. 1

have obtained it along the IMeckran coast.

The season foi' capturing these fishes along the western coast of India commences about the middle of
November, when they swarm close inshore in order to enter estuaries and the mouths of large rivers to deposit
their ova, they continue very numerous until about February. Tlieir roes are collected and dried in the sun
with or without tlie use of salt.

Habitat.—Red Sea, seas of India to China and Japan. It attains at least 3 feet in length. The
specimen figured (life-size) is from Bombay.

B. Kg adipose eyelids.

13. Mugil corsula, Plate LXXI, fig. (3.

Ham. Buch. Fish. Ganges, pp. 221, 381, pi. 9, f. 97; Cuv. and Val. xi, p. 119 ; Bleaker, Beng. en Hind,
p. 101; Eyd. and Soul. Voy. JBonite, Zool. i, p. 172, pi. 4, f. 2 ; Giinther, Catal. iii, p. 4(30.

Kalcmida, Ooriah ; Hurd-wah-re, Punj. ; Corsula and In-ge-lee, Beng. ; Undala, Hind. ; Nga-::en, Burma.

B. vi, D. 4
I ^^s, P. 15, V. 1/5, A. |, C. 15, L. 1. 48-52, L. tr. 15, Ckc. pyl. ii.

Length of head 4;V to 4f, of pectoral 5|, of caudal 6, height of body 6 to 6k in the total length.
Eyes—without adipose lids, elevated, their upper margin being above the level of the flat, interorbital space,
diameter 1/7 of length of head, 1 diameter from end of snout, and 1 to H apart. Greatest width of the head
equals its postorbital length and its height equals a little more. Head depressed, dorsal profile nearly horizontal.
Mouth angular, the upper jaw the longer and overhung by the snout. Preorbital not notched, sen-ated, and
does not conceal the end of the maxilla which reaches to below the middle of the eye. Upper lip thick.
Teeth—a single row of fine ones in either jaw. Fins—the fii'st dorsal commences above the sixteenth scale of
the lateral-line and somewhat nearer to the base of the caudal than the end of the snout, it has
about 28 rows of scales between it and the snout, its spines are about 1/2 as long as the head excluding the
snout. The second dorsal arises above the thirty-fourth scale of the lateral-line : ana! with its first seven ravs
anterior to the second dorsal. Caudal slightly emarginate. Scales—finely ctenoid, with a slightly raised line
along the centre of each : a few on the second dorsal, anal, and caudal fins. No elongated axillary scale.
(Jolours—dull brown superiorly, becoming lighter along the abdomen, dorsal and caudal fins stained with gray.
Eyes of a golden colour. Peritoneum black.

These fish swim with their eyes just above the surface of the water, giving the appearance of a number
of tadpoles. Immediately they are disturbed they dive down with great rapidity.

Habitat.—Rivers and estuai-ies of Bengal and Burma, found far above tidal influence in the fresli

water. It attains a foot-and-a-half or more in length, and is excellent eating. The one figured (life-size) is

from Calcutta.

14. Mugil Hamiltonii, Plate LXXV, fig. 5.

Day, Proc. Zool. Soc. 1869, p. 614.

B. vi, D. 4
I

i, P. 13, V. 1/5, A. |, C. 15, L. I. 44, L. tr. 18.

Length of head 4i to 4-1-, of caudal 5, height of body 4i to 5 in the total length. Eyes—without adipose
lids, diameter 2/7 to 1/4 of length of head, 1 diameter from end of snout, and li apart. Height of head equals
its length excluding the snout, its width equals rather more than its postorbital length. Interorbital space
slightly convex, its width equal to one-third of the length of the head. Month rather wide, its cleft equal to
half its gape, the mandibular angle somewhat obtuse. Lips rather thin, the upper forming the end of
the snout : the maxilla bent but not quite concealed by the preorbital, which latter is not notched but strongly
denticulated, with from 10 to 16 strong teeth, the five at its posterior edge being almost spinate. The distance
between the nostrils equals half a diameter of the orbit. Uncovered space on chin very narrow and lanceolate.
Opercle with a strong spine. Teeth—none ^^sMe. Fins—the first dorsal arises midway between the anterior
edge of the eye and the base of the caudal fin, above the seventeenth scale of the lateral-line, its longest spine
equals the distance between the middle of the eye and the end of the opercle : second dorsal as high as the first,

it commences over the anterior third of the anal. Pectoral as long as the head excluding the snout. Caudal
rather deeply lunated. Scales—no enlarged one in axilla, they are strongly ctenoid, with a raised Kne along
each

: 34 rows between the snout and base of first dorsal fin : some large ones along the base of the first dorsal

:

* M. Borionicxis. C. V., has L. 1. 42, L. tr. 15, the dorsals arise as in If. oeur, but the height of the body is 4^ in the total
length, and the second dorsal Ls rather higher tliau the lirst.
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a few on the vertical fins. The least depth of the free portion of the tail equals half the length of the head.

Colours—silvery, shot with gold, of a leaden colour along the upper half of the body.

Habitat.—Rivers of Burma to about 4i inches in length.

15. Mugil seheli.

Forsk. p. 73; Cuv. and Val. xi, p. 148 ; Klunz. Verli. z. b. Ges. Wien. 1870, p. 827.

Murpl axillaris, Cuv. and Val. p. 131 ; Bleeker, Sumatra, ix, p. 3 ; Giinther, Catal. iii, p. 441 ;
Day, Fish.

Orissa. P. 'Z. S. 1869, p. 300.

? Mugil cylindricus, Cuv. and Val. xi, p. 132 ; Bleeker, Sumatra, ii, p. 266.

Mugilparsia, Bleeker, Nat. Tijd. Ned. Ind. iii, 1862, p. 166, (not Ham. Buch.).

Magi, Ooriah.

B. vi, D. 4
I I, P. 15, V. 1/.5, A. %, C. 16, L. 1. 42-43, L. tr. 13-14.

Length of head 4| to .5 (6|), of caudal .5|, height of body 4f to 5i- in the total length. Eyes~^v.'ithont

adipose lids', diameter 3^ to 4 in the length of head, 1/2 a diameter from end of snout, and 1^ to 2 diameters

apart. The width of the head equals its length behind the first third of the eye.its height equals it length

excludino' the snout. Preorbital scarcely emarginate, denticulated at its extremity : the end of the maxilla

visible, sometimes concealed : upper lip forms the end of the snout. Fins—the first dorsal commences midway

between the snout and the base of the caudal fin, it is not quite so high as the second, which last is a little

lower than the anal. Pectoral nearly as long as the head. Anal commences slightly before the second dorsal.

Caudal emarginate. Scales—21 or 22 between the snout and base of first dorsal fin, the twelfth and twenty-

fourth scales°of the lateral-line correspond to the origins of the first and second dorsal fins, soft dorsal and anal

scaly. A long axillary scale. Free portion of the tail in its least depth equals 1/2 the length of the head.

Colourssilveiy, with a bluish-green tinge along the head and back : a black mark in the axilla. Ventrals

white.

Eahitat.—From the Red Sea through those of India to the Malay Archipelago. It attams at least a foot

in length.

16. Mugil crenilabris.

Forsk. Desc. An. p. 73 ; Cuv. and Val. xi, p. 123 ; Riipp. N. W. Fische, p. 132 ;
Giinther, Catal. iii, p. 458 ;

Kner, Novara Fische, p. 228; Klunz. Verh. z. b. Ges. Wien, 1870, p. 826.

B. vi, D. 4
I

i, P. 17, V. 1/5, A. ^, C. 16, L. 1. 41, L. tr. 13.

Length of head 4| to 5, of caudal H, height of body 4J to 5 in the total length. %e.s—without adipose

lids, diameter 3\ in length of head, 3/4 of a diameter from end of snout, and If apart. Profile from upper edge

of snout to base of first dorsal fin nearly horizontal : snout obtuse, projecting beyond the mouth. Preorbital

bent, not notched, serrated posteriorly : the end of the maxilla just visible. Upper lip very thick, forming the

end of the snout, and having about five rows of soft tubercles along its lower fourth, the inferior of which are

branched at their extremities : lower lip thick, reflected, deficient opposite the notched sjnnphysis, it is thickly

studded with tubercles along its upper exposed sui-face. Mandibles meet at rather an obtuse angle. Free space

beneath the chin narrow. Teeth—none visible. Fins—first dorsal commences midway between the front edge

of the eye and the base of the caudal fin, its spines are not strong, as long as the postorbital length of the head

and 3 '4 the height of the second dorsal. The length of the base of the second dorsal equals 2/3 of its height.

Pectoral nearly as long as the head, it reaches to the fifteenth scale of the lateral-line and is inserted above the

middle of the depth of the body. Anal arises opposite the second dorsal, the length of its base equals 2/3 of its

heio-ht, which latter equals that of the second dorsal. Caudal deeply forked, its central rays equal the length of

the°head behind the last third of the eye. Scales—20 rows between the snout and base of the first dorsal :

thirteenth and twenty-fourth scales of the lateral-line correspond to the origins of the first and second dorsal

fins : second dorsal, anal, and base of caudal scaled. No enlarged axillary scale. Free portion of the tad as

long as the head behind the last third of the eye. CoZoitr-s —greenish-brown along the back, becoming dull white

on the sides and below. A black spot superiorly at the base of the pectoral.

Habitat.—Red Sea to the Andamans and Nicobars. I captured one specimen 4^ inches m length at the

Andamans.*

17. Mugil cascasia, Plate LXXV, fig. 6.

Ham. Buch. Fish. Ganges, pp. 217, 380; Cuv. and Val. xi, p. 145.

Cuch-se or Buah, Punj.

B. vi, D. 4
I
\, P. 15, V. 1/5, A. -^l^, C. 14, L. 1. 36-39, L. tr. 16-18, C^c. pyl. ii (short).

Length of head 4i, of caudal 5^ to 6, height of body 4i to 5^ in the total length. J57yes—without adipose

lids, diameter 3Mo 4 in length of head, 3/4 to 1 diameter from end of snout, and 1^ apart. Head_ flattened

superiorly, its greatest width equals its length behind the middle of the eves, its height equals its length

excluding the snout, and the width of the interorbital space 2| in the length of the head. Mouth wide, its cleft

• In my paper on the Fishes of the Aml.imnn islands, P. Z. S. 1870, p. 68.'>. for Ibigil macrochllus, Bleeker, M. labiosus

and M. crenilabris, should be substituted, the remarks respecting thciu as food belong t) M. coiraleo maculatu,!.
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beincr only one third of the extent of its gape : the mandibular angle vei-y obtuse. Upper lip placed obliquely

so that it does not form a part of the front of the snout. The end of the maxilla is partially concealed by the

preorbital, which is large, slightly bent, serrated along its lower margin and with three spinate denticulations at

its posterior extremity. Opercle with a strong spine. Uncovered space on chin somewhat lanceolate. Teeth—
minute, but present in both jaws. Fins—the first dorsal commences much nearer to the snout than to the base

of the caudal fin, its origin is above the seventh scale of the lateral-line, there are 16 rows between it and the

snout, its second spine the longest, equalling the length of the head excluding the snout and 1/3 higher than the

second dorsal. The second dorsal arises above the twenty-fourth scale of the lateral-line and opposite the anal,

the third anal spine equals 3/7 of the length of the head. Pectoral as long as the head excluding the snout,

situated in the middle of the depth of the body, and having a short, angular, somewhat large but not elongated

axillary scale. Caudal lunated. Scales—very strongly ctenoid, having a slightly raised line along each : a few

over the bases of the vertical fins. The least depth of the free portion of the tail equals half the length of the

head. Colours—yellowish olive along the top of the head, grayish on the back and upper third of the side, and

with many fine black dots, silvery white in its lower two-thirds. Uncovered space on chin, eyes, base of pectoral,

and centre of base of caudal, gamboge yellow : cheeks silver}' : fins uncolourod.

Habitat.—Upper waters of Ganges and Jumna rivers, and certainly as low down as Patna : also in the

Brahmapootra. It does not appear to exceed 4 inches in length, and is considered very bad eating. The

specimen figured (life-size) is from Delhi.

18. Mugil coeruleo-maculatus.

Lacep. V, pp. 385, 389 ; Cuv. and Val. xi, p. 128 ; Bleeker, Riouw. p. 48-i, and Sumatra, ix, p. .")

;

Giintlier, Catal. iii, p. 44-5.

B. vi, D. 4
I I, P. 17, V. 1/5, A. |, C. 14, L. 1. 38, L. tr. 12.

Length of head 5 to 5|, of caudal 5, height of body 4j to 4| in the total length. Eyes—without adipose

lids, diameter 1/4 of length of head, nearly 1 diameter from end of snout, and 2 apart. Interorbital space

slightly convex, its width about eqitaUing 1/2 the length of the head. Width of the head equals its length

excluding the snout, its height equals its width. Upper lip thick, placed obliquely so that it does not form a

part of the front end of the snout. Preorbital not notched, sen-ated posteriorly, maxilla hidden. Uncovered

portion of chin very narrow. Teeth—minute. Fins—first dorsal commences midway between the snout and

the base of the caudal, its spines are stout, not quite so high as the second dorsal, but equalling the length of

the postorbital portion of the head : second dorsal commences opposite the anal, they are of equal height and

scaled. Pectoral as long as the head excluding the snout. Caudal lunated, its central rays more than half the

length of the longest outer ones. Scales—cycloid, 21 rows between the snout and base of the first dorsal fin,

thetwelfth and twenty-fourth of the lateral-line correspond to the origins of the first and second dorsals. An
elongated, pointed scale in the axilla. Free portion of the tail in its lowest part equals the postorbital length

of tiie head. Colours—silvery, becoming light on the sides and beneath, a black spot at the upper edge of the

base of the pectoral fin.

Bahitat.—Mauritius, and from Bombay through the seas of India to the l^Ialay Archipelago. At

the Andamaus I have taken it up to 13 inches in length, but it is said to grow very nmch larger.

19. Mugil amarulus.

Cuv. and Val. xi, p. 133.

B. vi, D. 4
I I, P. 16, V. 1/5, A. f, C. 15, L. 1. 36, L. tr. 12.

Length of head 4^, of caudal ^, height of body 4^ in the total length. Eyes—without adipose lid.s,

diameter 1/4 of length of head, 1 diameter from end of snout, and I4 apart. The greatest width of the head

equals its length behind the middle of the eyes, and its height equals its length excluding the snout.

Preorbital strongly bent and serrated, leaving the end of the maxilla visible : the mandibles form rather an

obtuse angle, are notched at their point of junction, and have a distinct knob : the extent of the cleft is 2/5 that

of the width of the gape. Upper lip moderately thick, placed obliquely so as not to form end of the snout.

Uncovered space below the chin narrow, and constricted in its middle. A groove before the vomer. Teeth—
minute in the lower jaw. Fins—dorsal spines weak, the fin commences midway between the front edge of the

eye and the base of the caudal fin, the length of the spines equals the extent of the postorbital portion

of the head : second dorsal rather higher, whilst the extent of its base equals 2/3 of its height. Pectoral

inserted above the middle of the depth of the body, its length ecpials that of the head excluding the

snout. Anal arises slightly in advance of the second dorsal than which it is rather higher, the length of its

base equals 3/4 of its height, its third spine is 3^ in the length of the head. Caudal lunated, its central rays

equal the postorbital length of the head. Scales—a short pointed one in the axilla, 18 rows between the snout

and base of first dorsal fin, the eleventh and twenty-fourth of the lateral-line correspond to the origins of the

first and second dorsals. Second dorsal and anal thickly scaled. Free portion of the tail in its least depth

equals the postorbital length of the head. Colours—bluish superiorly, becoming light on the sides and beneatli,

a dark spot at the upper edge of base of pectoral fin : cheeks with a golden tinge : caudal with a dark

outer edge.
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The foregoing description is (vrifh an exception to be noted) from one of C. and V. types (2| inches in

length) in the Paris Museum. I obtained a specimen 4i inches long in Sind, which has a spot at the base ot

the pectoral fin, but the presence or absence of such a mark is not invariable in M^igils.

Habitat.—Seas of India to Java.

20. Mugil labiosus.

Cuv. and Val. xi, p. 125 ; Bleeker, Timor, ii, p. 213, and Sumatra, is, p. C ;
Glinther, Catal. iii, p. 454 ;

Xlunz. Verb. z. b. Ges. Wien, 1870, p. 830.

B. vi, D. 4 II, P. 15, V. 1/5, A. |, C. 15, L. 1. 36, L. tr. 11-12.

LentHh of head 4^ to 5, of caudal oi, height of body 41 in the total length. %es—without adipose lids,

diameter l73 of length of head, 3/4 of a diameter from end of snout, and l-i- diameters apart. The gi-eatest

width of the head equals its length excluding the snout, whilst its height is a little more. Interorbital space

flat. Profile from snout to dorsal fin rather steep. Preorbital has a very large and deep notch on its anterior

surface, it is as deep as the extremity of the bone is broad
;
preorbital smooth except its posterior extremity,

which is serrated : extremity of the maxilla visible. Free space below the chin long, narrow, lanceolate, and

with a row of glands along eitlier side. Upper lip forming the end of the snout, thick and fringed

:

lower lip also thick and fringed, except opposite the symphysis where it is deficient, these fi-mges decrease

with ao-e On the lower surface of the head is a triangular scalelesa spot, the base formed by the

lower iaw, the apex being below the middle of the eyes, teeth—absent. Fins—the first dorsal commences

midway between the hind edge of the eye and the base of the caudal fin, it is rather higher than the

second dorsal. Second dorsal commences over the middle of the anal fin. Pectoral reaches to the eleventh

scale Caudal emarginate. ,S'c«Zes—cycloid, densely covering the vertical fins, the twelfth and twenty-fourth

scales of the lateral-line correspond to the origins of the first and second dorsal fins
: 22 rows between snout

and base of first dorsal. Free portion of the tail in its least depth equals the length of the head behind

middle of the eyes. Co/o«rs—dark gray above, becoming dull white on the sides and beneath
:
a dark

black spot at base of pectoral fin.

The fringes to the lips existing in my small specimen appear to be absent in the adult stage.

Habitat.—SY>ecimens from 3^- to 4f inches in length were taken at the Andamans. It extends from

the Red Sea, through those of India to the Malay Archipelago.

21. Mugil Borneensis, Plate LXXVI, fig. 1.

Bleeker, Nat. Tijds. Xed. Ind. ii, 1851, p. 201, and Borneo, xiii, p. 55 ; Glinther, Catal. iii, p. 448.

Mugil adustus, Bleeker, 1. c. 1853, p. 503.

B. vi, D. 4
I I, P. 15, V. 1/5, A. |, C. 17, L. 1. 34, L. tr. 11.

Lenn-th of head 41 to 41, of caudal 5, height of body 4^ to 4a in the total length. i;ye.5—without adipose

lids, diameter 3^ to 4 in length of head, 3/4 to 1 diameter fi-om end of snout, and I^ diameters apart.

The greatest width of the head equals its length behind the middle of the eye, and its height equals its length

excluding the snout. Preorbital scaled, slightly emarginate, serrated interiorly, posteriorly it is ti-uncated and

denticulated : extremity of the maxilla visible. Upper lip moderately thick and forms part of the anterior

profile : lower lip not notched above the symphysis but with a tubercle. The mandibles join at rather an acute

angle, the extent of the cleft is 4/9 that of the gape : the uncovered space below the chm narrow

and lanceolate. A groove before the vomer. Tee^/i—fine ones in the upper jaw. Fins—the first dorsal

commences midway between the front edge of the eye and the base of the caudal fin, it is not quite so high as

the second dorsal, its first spine the strongest, as high as the second and equal to the length of the head behind

the middle of the eye. Second dorsal commences over the anterior third of the anal, its height nearly double

the length of the base. Anal as high as second dorsal, its base much longer, its first-third is anterior to it :

in some of Dr. Bleeker's specimens the first two-thirds of the anal is anterior to the origin of the second dorsal.

Pectoral as long as the head excluding the snout. Caudal lunated. Scales—with their exposed portion

rounded, 21 rows between snout and first dorsal fin : eleventh and twenty-third of lateral-line correspond to the

oritrins of the first and second dorsal fins. A short, scarcely pointed scale in axilla. Second dorsal and anal

with fine scales. Free portion of tail equals about haK the length of the head. CoZo-itrs—silvery, both dorsals

and caudal with dark outer edges.

Habitat.—Seas of India, Calcutta to the Malay Archipelago.

22. Mugil olivaceus.

B. vi, D. 4
I

1, P. 15, V. 1/5, A. |, C. 17, L. 1. 34, L. tr. 11, CVc. pyl. iv.

Length of head 5^, of caudal 5, height of body 4f in the total length. Ev/c.9—without adipose lids,

diameter 1/4 of length of head, neai-ly 1 diameter from end of snout, and If apart. The gi-eatest width of the

head equals its length without the snout, whilst its height is a little less. Preorbital slightly emarginate,

truncated posteriorly, and serrated : the end of the maxilla visible. Upper lip moderately thu'k and forming end

of snout. Depth of the cleft of the mouth equals half the extent of its gape, lower lip notched, and a tubercle

above the symphysis of the lower jaw. Uncovered space below the chin rather narrow and lanceolate.



358 ACANTHOPTERTGII.

No groove before the vomer. TedJi—'m the upper jaw. Fins—.spines of first dorsal strong, arising rather
nearer the base of the caudal fin than the end of the snout, as high as the second dorsal or the length of the
head behind the middle of the eyes. Second dorsal about twice as high as its base is lono-. Pectoral
as long as the head excluding the snout. Anal 3/4 as long as high, -with its first 3/4 in advance of the second
dorsal, which fin it equals in height. Caudal emarginate. Scales—with their exposed portions formino' half an
irregular hexagon, 21 rows between the snout and base of dorsal fin, eleventh and twenty-second of
the lateral-line coiTespond to the origins of the first and second dorsal fins. Scales on second dorsal and anal.

A short angular one in the axilla. Free portion of tail equals the postorbital length of the head. Colours—
olive along the back, lighter on the sides and beneath : a diill blotch in the axilla, second dorsal and caudal
dark externally, anal white.

Habitat.—Seas of India, ascending rivers.

23. Mugil Buchanani.

Bleeker, Beng. en Hind. p. 99.

Miirjil Ceylonensis, Giinther, Catal. iii, p. 446.

B. vi, D. 4
I I, P. 15, V. 1/5, A. f, C. 14, L. 1. 34-35, L. tr. 12.

Length of head 41, of caudal 4!, height of body 4J in the total length. Eyes—without adipose Uds,
diameter 1/4 of length of head, 3/4 of a diameter from end of snout : the width of the interorbital space equals
2/5 of the length of the head. Profile from dorsal fin to snout descends in rather a curve : interorbital space
slightly convex. Snout obtuse, upper lip thin and forming the end of snout. Preorbital with a slight notch,
its extremity rounded and denticulated, end of maxilla concealed. The mandibles form an obtuse angle, the
depth of the cleft equalling 1/3 of the extent of the gape. Uncovered space below the chin verv narrow.
Fins—first dorsal somewhat nearer base of candal than end of snout, its spines equal the length of the postorbital

portion of the head, and are 1/3 shorter than the rays. Second dorsal twice as high as long, it and the
anal arise opposite each other and are of equal height. Pectoral inserted above the middle of the depth of the
body, it is nearly as long as the head, and reaches the ninth scale of the lateral-line. Caudal deeply forked.
Scales—not angailar, 19 rows between the snout and base of the first dorsal fin, the eighth and nineteenth scales

of the lateral-line correspond to the origins of the first and second dorsal fins. Second dorsal and anal
scaled. A short, pointed, axillary scale. Free portion of tail in its least depth equals half the length of the
head. Colours—greenish superiorly, becoming silvery on the sides and beneath, a dark spot superiorly at the
base of the pectoral fin.

Dr. Bleeker showed me his type of this species which agrees with M. Ceylonensis.

Habitat.—East coast of Africa, seas of India, ascendimr rivers. It attains above a foot in length.

24. Mugil Troschellii.

Bleeker, Nat. Tijds. Ned. Ind. xvi, p. 277, and Sumatra, viii, p. 80 ; Giinther, Catal. iii, p. 448.

B. vi, D. 4
I

1, P. 15, V. 1/5, A. I, C. 15, L. 1. 31-33, L. tr. 11, Crec. pyl. iv.

Length of head 4f to 5, of caudal 5 to 5^, height of body 4|- to 5 in the total length. Eyes—without
adipose lids, diameter 2/7 of length of head, nearly 1 diameter from end of snout, and 1^ apart. Interorbital

space nearly flat, its ^vidth equals 2j in the length of the head. Height of head equals its length behind the
front edge of the pupil of the eye, whilst its width is rather less. Preorbital scaled, emarginate, and strongly
serrated along its lower and posterior edges : maxiUa bent, and its end uncovered. Upper lip moderately thick
and forming the end of the snout. Slandibles meet at an obtuse angle, cleft of the mouth equals 2/6
of the extent of the gape. Uncovered space below the chin narrow, elongated, rounded anteriorly, and
constricted along the sides. Teeth—distinct in the upper jaw. Fiiis—dorsal arises midway between the front

edge of the eye and the base of the caudal, its spines are rather strong, equal 3/5 of the length of the head, and
are as high as the second dorsal. Second dor.sal twice as high as long, emarginate. Pectoral nearly as long as
the head excluding the snout. Anal has its anterior third or half in front of the base of the second dorsal, it is

1/4 higher than its base is long, its lower edge emarginate. Caudal lunated. Scales—18 or 19 rows
between snout and base of first dorsal fin : ninth and eighteenth scales of the lateral-b'ne correspond to the
origins of the first and second dorsal fins. Second dorsal and anal scaled. A short scale in the axilla.

Free portion of the tail in its lowest part eqiials half the length of the head. Colours—silvery, sometimes
a darkish spot at the upper edge of the base of the pectoral fin.

Habitat.—Seas of India to the Malay Arcliipelago.

25. Mugil oligolepis, Plate LXXVI, fig. 2.

Bleeker, Nat. Tijds. Ned. Ind. 1858, p. 275, Act. Soc. Ned. Ind. vi, Borneo, xiii, p. 40
;
Gunther, Catal.

iii, p. 449.

B. vi, D. 4
I

i, P. 15, V. 1/5, A. |, C. 16, L. 1. 26-28, L. tr. 10.

Length of head 4f, of caudal 4|, height of body 3f in the total length. Eyes—without adipose lids,

diameter 2/7 of length of head, 1 diameter from end of snout, and 1^ apart. Interorbital space nearly flat, and
its width equal to the length of the postorbital portion of the head. Height of head equals its length excluding

the snout, its width a little less. Dorsal profile from above pectoral fin to the snout rather steep. Preorbital
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strongly bent, but scarcely notclied, it is serrated at its posterior extremity: end of maxilla just visible.

Uppe? lip thin, it foi-ms the end of the snout. Depth of cleft of mouth equal to 1/3 of the width of the gape.

Uncovered space below the chin narrow and lanceolate. Teeth—not visible. Fins—the first dorsal commences

between the anterior edge of the eye and the base of the caudal fin, its first spine strong and equal to the length

of the head excluding the snout, it is rather higher than the second dorsal. Second dorsal 1/3 higher

than long, it commences behind the first third of the anal, whilst the latter Ls higher than the second dorsal.

Pectoral as long as head without the snout. Caudal emarginate. Scales—17 rows before the dorsal fin
;
ninth

and seventeenth scales of lateral-line correspond with the origins of the two dorsal fins. No enlarged one m
axilla. Free portion of tail, its least height equals the postorbital portion of head. OoZottrs—silvery.

Habitat.—Senii and estuaries of India to the Malay Archipelago. The specimen figured is from the

Sunderbunds near Calcutta.

26. Mugil Waigiensis, Plate LXXlll, fig. 4.

Mugil, Russell, Fish. Vi/.ag. ii, p. GG, and Peddaraki sovere, pi. 182.

Mngil pedrmd-i, Cuv. and Val. xi. p. 137 ;
Bleeker, Beng. en Hind. p. 48.

Mi>qil Wai</ie,isis, Quoy and (3aim. Voy. Freyc. Poiss. p. 337, pi. 69, f. '2
;
Bleeker, Nat. Tijd. Ned. Ind.

xvi, p. 276, Atl. Mugil. t. 2, f. 2, Act. Soc. Indo-Ned. to, Borneo, xiii, p. 43 ; Giinther, Catal. iii, p. 435
;
Day,

Fish. Malabar, p. 144 ; Kner, Novara Fische, p. 226.

Mugil tymcrolepidotus, RLipp. Atl. Fische, p. 140, t. 35, f. 2; Cuv. and Val. si, p. 134; Cantor,

Catal. p. 95.

Mugil melanochir, (Kuhl and v. Hass.) ; Cuv. and Val. xi, p. 143 (young) ;
Bleeker, Borneo, vi, p. 423.

B. vi, D. 4
I
7?^, P. 17, V. 1/5, A. I, C. 15, L. 1. 26-27, L. tr. 9, C^c. pyl. x. Vert. 11

|

13.

Length of head 4-| to 5, of caudal 6, height of body 5 to 5j in the total length. %es—without

adipose lids" diameter 4i to 4J- in length of head, 1 to H diameters from end of snout, and 2 apart. The width

of the interorbital space equals the length of the postorbital portion of the head. General apjiearance short and

stout with a depressed- head. Height of head equals its postorbital length. Snout obtuse, the centre

of the upper lip forming the end of the snout : the mandibles form a very obtuse angle : the maxilla

reaches to below the front third of the eye. Preorbital bent, not notched, but strongly serrated, the

lower extremity of the maxilla visible. Uncovered space on chin naiTow and lanceolate. Teeth—fine ones in

the upper jaw. Fins—the first dorsal commences midway between the anterior edge of the eye and the base of

the caudal fin, its spines are stout, the second the longest and nearly equal to 1/2 the height of the body, but

onlv 2/3 as liigh as the second dorsal : the origins of the first and second dorsal fins correspond to the

eighth and seventeenth scales of the lateral -line. Pectoral as long as the head excluding the snout. Anterior

third of anal before the origin of the second dorsal, the two fins of equal height.
_

Caudal slightly emarginate.

Scales—some are minutely ctenoid, they are extended over the vertical fins : no distinctly elongated one in the

axilla : 15 or 16 rows between snout and base of first dorsal. Lowest depth of free portion of the tail

equals the length of the head behind the middle of the eyes. Cffical appendages bifurcated.' C'(-?oi(rs—brownish

above, becoming dull white below, a dark streak along each row of scales : fins generally deep black.

Hahitat.—¥rom the Bed Sea, through those of India to the Malay Archipelago, China, and beyond. It

ascends rivers during the rainy season as high as the tides reach. It attains a foot or more in length, and is

good eating. The one figured (life-size) is from Bombay.
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Family, XXXV—AULOSTOMATEID^E, Cantor.

FldHJarkhB, pt, Mull,; Auhdomatoidei, pt., Sleeker.

Branchiostegals five to seven : pseudobranchiae. Gills four. Form of body elongated
:

the anterior

bones of the skull produced, forming a long tube, and having a small mouth at its anterior extremity Teeth

small. Spinous dorsal, when present, formed of isolated spines: soft dorsal and anal of moderate length:

ventrals abdominal with six rays, no spine, and separated from the pubic bones which are attached to

the humeral arch. Scales small or none, but parts of the skeleton or else dermal productions may

be in the form of external plates. Air-vessel large. Pyloric appendages few. Vertebras numerous.

Dr Giinther observes that in AulostomateMce " the ventrals have an abdominal position in consequence of

the prolongation of the pubic bones, which are attached to the humeral^ arch." In the Centnscidm on the

contrary we find the " ventral fins truly abdominal, imperfectly developed."

Genus, 1—^FiSTULARiA, Linnceus.

Solenosfomus, sp. Klein and Gronov. ; Cannorlnjnchus, Cantor.

Branchiostegals seven. Mouth slightly cleft. Dorsal and anal fins composed entirely of undivided ray!:

:

caudal forked, with one or two of its central rays very elongated and filiform. No scales, hut some bony casmg

behind the head above and below.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Fistularia serrata, D. 13-15, A. 14-15. Immaculate.

1. Fistularia serrata, Plate LXXVI, fig. 3.

Fistularia tabaccaria, White, Voy. Bot. Bay, p. 29G, f. 2 ;
Linn. p. 515

„ .^.
, ^, .. „

Fistularia tabaccaria, var. Bl. viii, p. 130, t. 387, f. 2, 3 ; Bl. Schn. p. 114 ;
Russell, Fish. Vizag. n, p. o8,

and Goorum, pi. 173. .^ -_ t-'- i noo -v^

Fistularia serrata, Cuv. Reg. Anim. : Giinther, Catal. in, p. 633; Kner, Novara Fische, p. 238; Klunz.

Verb. z. b. Ges. Wien, 1871, p. 515.
^ , ^, . „.n m i c 1,1 x- t

Fistularia immaculata, Cuv. Reg. Anim. ; Richards. Ich. Chma, p. 247; Tem. and Schleg Fauna Japon.

Poiss p 320 • Bleeter, Amb. and Ceram. p. 281, and Japan, p. 11 ; Jerdon, M. J. L. and be. 18.)1, p. 140.

Fistularia Commersonii, Riipp. N. W. Fische, p. 142 ;
Peters, Wiegm. Arch. 1856, p. 268.

Cannorhynchus immaculattis. Cantor, Catal. p. 211.
^

CannorhynchiLS serratus, Bleeker, Arou. 1873, p. 3, and Fish. Madagascar, p. /4.

B. vii, D. 13-16, P. 13, V. 1/6, A. 14-15, C. 10/1/10.

Lentrth of head 2/5 to the end of tail (excluding the filament). Eyes—l} diameters in the postorbital

portion of the head. A serrated ridge from the anterior superior angle of the eye to the nostril J'iw.s—the

kvs undivided. Colours—hroy^n, dii'^y white beneath : occasionally light spots on the back and sides.

At the Andaman islands 1 found this fish frequenting the most muddy localities ; it is common at Madras.

Dr. Le Vaillant has lately (1874) shown that the elongated central ray from the tail fin of this fish has

been employed in the manufacture of the interesting Serranus phaeton, Cuv. andVal.ii, p. 310, pi. 34; Gcinther,

Catal. i, p. "100, distinguished from all others of the genus by the presence of a deeply forked caudal fin, having

the middle ray much elongated.
„ ^ ,. , 1,, , » 1 • 1 nx.- 1

Babitat.—Y-com the East coast of Africa, through the seas of India to the Malay Archipelago, China, and

New Holland.
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Family, XXXYI—CENTRISCID^, pt. Bleeher.

Fistularia, pt. Muller : Amphisiloidei, pt. Bleeker.

Branchiostegals three or four ; pseudobranchise. Gills four. Form of body oblong, or elevated and

compressed : the anterior bones of the skull produced, forming a long tube, and having a small mouth at its

anterior extremity. Teeth absent. Tvro dorsal fins, the first short and having one of its spines strong
:
the

soft dorsal and anal of moderate extent : ventrals abdominal, spineless, and rudimentary. Scales, if present,

small : the body usually covered viiih a cuirass or ossifications which are not confluent with one another.

Air-vessel large. Pyloric appendages absent. Vertebrae few.

Genus, 1

—

Amphisile (Klein) Cuv.

BrancUostegals three or four : pseudohrancMce. Gill-openings of moderate width. Body elongated and

strongly compressed. A dorsal cuirass formed by partialis of the skeleton. Teeth absent. Two dorsal fins situated far

back : ventrals rudimentary. Air-vessel large. Pyloric appendages absent.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Amphisile scutata, D. 3/10-12, A. 12. Silvery.

1. Amphisile scutata, Plate LXXVl, fig. 5.

Centriscus scutaius, Linn. Syst. Nat. i, p. 415 ; Bl. i, p. 57, t. 123, f. 2 ;
Gmel. Linn. p. 1460 ;

Bl. Sclin.

p. 113 ; Lacep. ii, p. 88, i, pi. 19, f. 2 ; Shaw, Zool. v, p. 458, pi. 181, Gronov. ed Gray, p. 138
;
Bleeker, Fish.

Madagascar, p. 75.
„ r. t i ti- t t j <? loci

Amphisile scutata, Cuv. Reg. Anim. : Guer. Icon. Poiss. pi. 45, f. 3 ; Jerdon, M. J. L. and be. 1851,

p. 140 ; Giinther, Catal. iii, p. 525 ; Liitken, Vid. Medd. ntch. F5ren. kjob. 1865, p. 213 ;
Klunz. Verb. z. b.

Ges. Wien, 1871, p. 516.

B. iii, D. 3 1
10-12, P. 10, V. 3, A. 12, C. 10, Vert 6/14.

Length of head 31, height of body 7 in the total length. Eyes—I^ diameters in the postorbital length

of the head • interorbital space concave. Body strongly compressed, the head anteriorly ending m a long

tubular snout, having a small terminal mouth. The dermal skeleton ends posteriorly in a long spine, close

beneath which are the three spines of the first dorsal fin, below tliese again is the second dorsal, whilst the

caudal appears on the lower surface of the body just beliind the anal. Pectoral about midway between the end

of the snout and the base of the first dorsal spines. Ventrals rudimentary and situated on the cutting abdominal

edge below the third rib. Colours—whitish, shot with pink.

Liitken (Ich. Not. 1866) considers Amphisile macrophthalmus, Steind. as a synonym of the A. scutata.

Whilst the A. scutata, Steind. he believes to be A. strigata, Giinther.

Habitat.—Seas of India to China. The one figured (life-size) is from Madras, where they are not

uncommon.

3 A
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Family, XXXVII- OPHIOCEPPIALID^* Blechcr.

Lali/rinthict, pt. CuV.

Branchiostegals five: pseudobranchise absent. Gills four. Body elongated, subcylindrical anteriorly

:

head depressed, having superiorly somewhat plate-like scales. Eyes lateral. Gill-openings wide, the

membranes of the two sides being connected beneath the isthmus. A cavity exists above and accessory to the

true gill cavity, but although some thin bony lamina are present, no suprabranchial organ is developed.

Teeth in the jaws, vomer, and palate, some of which may be conical. A single, long, spineless dorsal fin, and
a similarly constructed though shorter anal. Ventrals thoracic (OpJiinri-phalH^) or absent ((7(((/(«f/J, when
present consisting of six rays, the outer of which is unbranched and sometimes articulated at its extremity.

Scales of large, moderate, or small size. Lateral-line abruptly curved or almost interrupted. Air-vessel

present. Pyloric appendages, when present, few.

The Ophiocephalidce having hollow cavities in their heads, and an amphibious mode of respiration, are

able to exist for lengthened periods ont of their native element, and can ti'avel some distance over the ground,

especially vvlien moist. Jugglers both in India and China exhibit these fishes walking on the land, and children

amuse themselves by making them crawl alonpf. " In China they are often carried alive in pails of water and
slices are cut for sale as wanted : the tisb selling dear whilst it retains life, while what remains after death is

considered as of little value."f
Owing to the breadth of their liodies, they are able to progress in a seqientine manner, chiefly by means

of their pectoral and caudal fins, first one of the former being advanced and then its fellow. They are

exceedingly difficult to retain in aquaria, unless the top is covered over, as otherwise tliey manage to escape and
proceed on tlicir travels.

The diiierent species are somewhat difficult to distinguish from one another, owing to their similarity in

colour, the change of livery according to age and locality, and the slight variation in the number of fin rays

and scales. The young as a rule are of a more or less orange or scarlet colour, and light longitudinal bands

appear to be usually restricted to the immature. Those residing in brackish waters have a purplisli tinge.

These fishes appear to be monogamous, some breeding in grassy swamps or the edges of tanks : some in

wells or stone-margined receptacles for water : and others again in holes in the rivers' banks. The 0. striafita

in MysoreJ is said to construct a nest with its tail amongst the vegetation near the edges of the tanks, whilst

it bites off the ends of the weeds which grow in the water. Here the ova are deposited, the male keeping

guard, but should he be killed or captured, the vacant post is filled by his partner.* \Yhen very young the fry

of all these species keep with and are defended by their parents, but as soon as they are sufficiently strong to

capture prey for themselves, they are driven away to seek theii' own subsistence : those which are too obstinate

to leave, being, it is believed, eaten by their progenitors.

The varieties which live in tanks and swamps delight in residing at their shallow and grassy edges, so

that they can take in with ease their modicum of air for the purpose of breathing, or capture any frog that may
incaution.sly venture too close to their lair.

These fishes apear to be well adapted for pisciculture, as some grow to a large size, whilst all are good
eating. The smallest, 0. gachua, attains about a foot in length and thrives in almost any situation. They are

rather voracious, but appear to consider a frog, mouse, or rat as luscious a morsel as a fellow fish. They assist

ill keeping water pure by destroj'ing either animal or vegetable substances which may come in their way.

As regards the facility with which tliese fishes may be conveyed long distances alive, good illustrations

are afforded by the following occurrences. On July I9th, I80G, I was bringing some of the 0. yachua from the

plains to the hills, and a cooly accidentally turned one out of the can of water at 5..')5 p.m., when
the temperature of the air was 69°, it was not discovered until 8'46 p.m., when the fish was found alive and

well on the gravel walk outside the house. On another occasion I was conveying nine from Coonoor to Ooty

in an eartlien vessel of water in which the temperature was 76'
; the transit occupied from 12 a.m. to 4-4.5 p.m.

during which period the water ex]>erienced a full of 21°, but the fish were not affected thereby. I carried one

of these fish in a wet pocket handkercliief from Kullaar to WeUington, or an ascent of about 5000 feet, which

took four hours in accomplishing, and it did not seem much the worse for its trip.

Judging from their habits in an aquarium some of the OphioccphnU prefer dirty to clean water, perha])s

for pnrpo.se of concealment. When they have stin-ed up all the sediment and exuded a quantity of mucus they

appear to bo delighted, their colours become much more vivid, and they ascend to their favourite resort, lying

* Blcicli tliTis imnifd tlm {^oun.s owing to their Iieads h.avina: a rcscTiililimce to tliose of scqients. Cuvier romarkoci flint if it

were po.-jsililo to iulniit tliut aiiuinnlous beings e.xisted in nature, tliere would be none tliat might more justly be considered such than

the.^e tishc'S.

f IlaniiUoL Buchanan, Fis/it'S o/ Garjyfs, p. 59. J Colonel Puckle.
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amongst the vegetation just beneath the surface of the water. As soon as clean water is given them

they become excited as if they imagined the time had arrived when they should change their abode.

Amongst the fish which I have personally seen exhumed from the mud, where a tank had dried up, were

some Ophiocephali, whilst they are also among the fish recorded by the natives of India as descending with the

downpours of rain.
^

Geographical distrihution.—Fresh-water fishes distributed throughout India, Burma, Ceylon, and the

east, from elevated localities, and the most inland districts, to within the influence of the tides. They inhabit

both ponds and rivers, and are able to change their place of abode by traversing moist pieces of
_

ground

intervening between one piece of water and another. They possess an accessory cavity to the gills, and

are able to respire direct from the atmosphere.

p-jes.—All these fishes are useful as food, those which inhabit rivers being better flavoured than the

others which live in sluggish or stagnant water. Some classes however object to them on account of

the resemblance their heads bear to those of serpents, (see p. 346 ante.).

Genus, 1

—

Ophiocefhalus, Bloch.

Ventral fins present. Pyloric appendages ttvo. Definition otherwise as in the family.

Although I have given nine species of Ophiocephalus as found in India, I am doubtful whether two, viz.,

0. leucopunctcSus* and perhaps 0. pseudomardius might not be considered as varieties of 0. marulius.

SYNOPSIS OF SPECIES,

1. Ophiocephalus maruUu.s, D. 45-55, A. 28-36, L. 1. 60-70, L. tr. {\ or ft Orange, banded, having white

spots and a black light-edged ocellus at root of caudal fin. Throughout India to Chma.

2. Ophiocephalus leucopunctatus, D. 47-53, A. 28-35, L. 1. 59-60, L. tr. j*-^ or -^. Orange, banded, having

white spots, no caudal ocellus. Dcccan and sea coasts of India to China.

3. Ophiocephalus pseadomarulius, D. 52, A. 35, L. 1. 64, L. tr. j%. Orange, banded, a black spot at

base of caudal. India.
, r./r ,. i L^ c i. ^

4. Ophiocephalus harca, D. 47-52, A. 34-36, L. 1. 60-65, L. tr. ^V- Central 2/5 of length of pectoral.

Dark violet, spotted, as are also the fins. Large rivers of Bengal.

6. OpUocephalus micropeltes, D. 43-46, A. 27-30, L. 1. 95-110, L. tr. Jj- Young scarlet with two black

bands, adults gray spotted with black. Western coast of India to Siam and the Malay Archipelago.

6. Ophimephalus striatus, D. 37-45, A. 23-26, L. 1. 50-57, L. tr. t^ or ^l Dark gray, passing m stripes

into the white of the abdomen. India to China.

7. Ophiocephalus Stewartii, D. 39-40, A. 27, L. 1. 47-50, L. tr. a4. Ventrals 1/3 as long as pectoral.

Purplish, spotted with black. Cachar and Assam.

8. Ophiocephalus gachva, D. 32-37, A. 21-23, L. 1. 40-45, L. tr. f .
Ventrals 2/5 as long as pectoral.

Pectoral fin banded, vertical fins edited with red. India, Burma, and Andamans.

9. Ophiocephalus punctatus, D. 29-32, A. 21-23, L. 1. 37-40, L. tr. V- Spotted or banded, vertical fans

dark with a light edge. India and Burma.

1. Ophiocephalus marulius, Plate LXXVI, fig. 4 (young).

Ham. Buch. Fish. Ganges, pp. 65, 367, pi. 17, f. 19 ; Cuv. and Val. vii, p. 432 ;
Bleeker, Beng. en Hind,

p. 42 ; Jerdon, M. J. L. and Sc. 1848, p. 146
; Giinther, Catal. iii, p. 478 ; Day, Fishes of Malabar, p. 146.

.'' Ophiocephalus Theophrasti, Val. in Jacq. Voy. Ind. Or. pi. xiii, f. 1.

Ophiocephalus aurolineatus. Day, Proc. Z. S. 1870, p. 99 (young).

Eoovina murl, Can. ; Pu verarl, Tarn. ; Pu nmrl. Hind. ; Pula chapa, Tel. ;
Choaree verarl and Ourami,

Mai. ; Kuhrah, 8awl and Dotvlah, Punj. ; Nga-yan-dyne, Burm. ; Ha-al, Assam.

B. V, D. 45-55, P. 18, V. 6, A. 28-36, C. 14, L. 1. 60-70, L. tr. J-^"^ ",- Jill.
1 3-1 1

Length of head from 4 to 5, of caudal 6 to 7i, height of body 7 to 7i in the total length. Eyes--

diameter 1/7 (1/5 in the young) of length of head, 1 to U diameters from end of snout, and also apart. The

greatest width of the head equals 1/2 or 2/3 of its length, and its height equals 1/2 its length excluding

the snout. The maxilla extends 1/2 a diameter of the eye behind the orbit. Teeth—in numerous vilhform rows

in jaws, vomer, and palate, whilst a posterior row of about 12 large conical teeth exists on either ramus

of the mandibles. J'ms—dorsal and anal somewhat lowest anteriorly. Pectoral rather more than 1/2 as long

as the head but not reaching to above origin of anal: ventral 2/3 as long as pectoral. /SV-rtJes—about

ten rows between the orbit and the angle of the preopercle. The plate-like ones on the summit of the head of

moderate size : 16 rows between snout and base of dorsal fin : 10 between eye and angle of preopercle.

Scales on the head are roughened by raised lines, which surround in an angular course a central spot, on the

body the outer edge of the scales are smooth. Lateral-line—^rst passes along 16 or 18 rows of scales,

then descends for two rows, and subsequently passes direct to the centre of the caudal. Colours—Ya\-j both

with age and the water they reside in. Back grayish green, the immature with a brilliant orange band passing

* Sec remarks respecting hybrids, p. 364.
,
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from the eye to tlie middle of the caudal fin, but in the more mature there are five or sis cloudy bands

descendinr/to below the lateral-line : abdomen orange, the bases of each scale darkest
:
on the posterior third

of the body on the dorsal, anal, and caudal fins are pearly-white spots, and there is general y a large black

ocellus at the upper part of the base or first-third of the caudal fin, which latter is gray, ventrals orange.
_

"In the lower parts of Bengal, the persons dedicated to religion, from some old prejudice, thmk

itunlucky to say that it (0. »»"«//««) is either good or bad" (Ham Buck.)
, , ,. . ,. ,,

" Some of the Karens in Burma regard these fishes with superstitious awe, and abstain from eating them.

They have a legend that they were fo'rmerly men, changed into fish for their sms, and the Karens ot

Tavov say, ' if pe'ople eat them, they will be transformed into lions.' " (Mason).
^
H,,mat--Fve!^h waters, principally rivers, from Ceylon and India to China :

attaming as much as four

feet in length. Colonel Puckle observes " that they are very savage, protecting their young with great

boldness." They take a live bait pretty well.

2. Ophiocephalus leucopunctatus, Plate LXXVII, fig. 1.

?
pi. 173.

OpUoceplalus pundatm, Russell, Fish. Vizag. ii, p. 48 (not Bloch), and -So^wara^, pi

OphiocepLlus leicopunctatus, Sykes, Trans. Z. S. ii, p. 352, pi. bO, f. 3 ;
Bleeker Beng. en Hmd. p. 42.

rOpMocephalus smoarah, Cuv. and Val. vii, p. 426 ;
Bleeker, Beng. en Hmd. p. 42.

,„ p.. ,,

Opiwceilalus grandinosus, Cuv. and Val. vii, p. 434, pi. 203 ;
Bleeker, Beng. en Hmd. p. 42

;
Gunther,

Catal. iii, p. 478.

B. V, D. 47-53, P. 18, V. G, A. 28-35, C. 14, L. 1. 59-60, L. tr. ^:fi or x|:fr-

Length of head 4, of caudal C, height of body 7 to 7^ in the total length. 2?^es-diameter 8 in length

of head, H^diameters from end of snout, and Ii to 2 apart. The width ot the head equals 4/7 of its length,

and itshei<.ht equals 1/2 its length excluding the snout. The maxilla extends to 1/2 a diameter of the eye

behind the orbit Teeth-a^ooui ten conical, widely separated teeth exist m the lower jaw Fms-doi-sal

commences over the end of the opercle, it reaches nearly or quite to above the anal : ventral 2/3 as long as the

pectoral Caudal fan-shaped. ,S'«<7es-as in 0. maruUu><, 16 rows between snout and base of dorsal fin, the

nlate like ones on the summit of the head of moderate size : ten rows between eye and angle of preopercle.

kfoure—back grayish-green, descending in bars on to an orange abdomen : numerous ^^lllte spots on the body

sometimes with a ijlack margin : caudal and posterior portions of the dorsal and anal black, with numerous

^Whether this fish should be considered more than a local variety of 0. marulius may be questioned, both

are found alono- the sea coasts of India, and the former also in the Deccan Dussumier brought it from

Alalabar and I found it was not uncommon in Canara, even more so than the 0. marnhus. In Bengal proper,

Burma, 'and inland districts, except the Deccan, this form, wanting the ocellus on the tail, appears to be

'"'"'''''^'l have a stuffed specimen 10 inches long, which appears intermediate between the 0. marulius

0. leucopnnctatm and 0. pseuJomurullns, L. 1. G4, L. tr. ^:h,, head 4 J cauda 0^, height of body b m the total

length. Colours as in 0. Umopwndatus except the end ot the dorsal hn is coloured as m Ham Buch. figure of

^wrnlil and the caudal is transversely barred in zigzag lines, leavmg an indistinct ocellus at the upper edge of

its base it appears to me as if it weve a hybrid between 0. mamJins and 0. stnatus, and may be O. pseudomaruhus.

Hahitat—Coromandel and Western coasts of India, also in some of the rivers ot the Deccan
:_

it appears

to be found in China.* It attains 3 feet or more in length. The one figured is from a Malabar specimen.

3. Ophiocephalus pseudomarulius.

Giinther, Catal. iii, p. 478.

B. V, D. 52, P. 17, V. 6, A. 35, C. 15, L. 1. 64, L. tr. ^Jllo-

Leno-th of head 3^, height of body 4| in the total length to the base of the caudal fin.f %es—diameter

7 in lenoth^of head, 1 diameter from end of snout, and If apart. The gi'eatest width of the head equals rather

more than 1/2 its length, and its height equals 1/2 of its length excluding the snout The maxilla reaches to

bevond the vertical from the hind edge of the eye. Teetk—im inner row of six or eight rather widely separated

conical ones in the lower jaw. i^^MS-dorsal commences above the base of the pectoral, its post^erior rays are

the highest and they exceed those of the anal. Pectoral [1/2 as long as the head: ventral 3/4 of pectoral.

J

Scales—the plate-hke ones on the summit of the head of moderate size, 16 rows between snout and base ot dorsa

fin • 10 between eye and angle of preopercle : those on the head roughened m lines which externally are paraUel

with their outer edges, whilst those on the body are roughened in arched ridges which converge to a line along

the centre of eachfthe outer edge of those on the body smooth. Colours—gT&j superiorly, becommg lighter

• Since the above wtis written I have seen a fine specimen in the British Museum from the Canveiy River.

t The sin'le stuffed specimen in the British Museum being nmch damaged the length ot tl>e caudal hn (of which not half

remains^ Ms been ondtted. Tlie pectorals and ventrals are likewise broken, wliilst the dorsal and anal .are dr.e.l down to the body so

thThi-runahlc ?o count them, Dr. Giinther's enun.cration has been copied. The proportions witlun brackets are likewise from Dr.

Giiuther's original description.
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along tlie sides and beneath. " A black, white-edged ocellus, superiorly on the basal portion of the caudal
fin," Giinther, I. c. See remarks under O. leucoputictatus (p. 364).

Habitat.—India, originally received from the East India Museum as 0. wrahl.

4. Ophiocephalus barca, Plate LXXVII, fig. 2.

Ham. Buch. Pish. Ganges, pp. 67, 367, pi. 35, f 20; Cuv. and Val. vii, p. 436; McClell. C. J. N. H. i,

p. 427, pi. xi, f. 3; Bleeker, Ben. en Hind. p. 42 ; Giinther, Catal. iii, p. 477.

? Ophiocephahis nigricans, Cuv. and Val. vii, p. 431 ; Giinther, Catal. iii, p. 477.

Bora chung, Russell, J. A. S. of Beng. viii, 1839, p. 551.

Ophiocephalus ainphihius, McCleU. C. J. N. H. v, p. 275 ; Bleeker, Beng. en Hind. p. 42.

B. V, D. 47-52, P. 16, V. 1/5, A. 34-36, C. 19, L. 1. 60-65, L. tr. VI

•

Length of head 4 to 41, of caudal 4 j to 5j, height of body 5^ to 7| in the total length. Etjes—diameter
7 to 71 in length of head, from \\ to 2 diameter.s from end of snout, and 2 apart. Height of head not so great

as its width which equals that of the body, and almost the length of the postorbital portion of the head. The
posterior extremity of the maxilla reaches to nearly 1 diameter behind the hind edge of the eye. Teeth—
amongst the small ones are a few widely separated conical ones in an inner row in the lower jaw, two or three

large ones on vomer, and a few on the palatines. Fins—dorsal commences above the posterior extremity of the

opercle and is almost 3/4 as high as the body. Pectoral does not quite reach to above the commencement of the

anal fin, while the ventral is 2/5 of its length. Anal similar to dorsal. Caudal rounded. Scales—plate-like

scales of moderate size on the summit of head, 15 rows between snout and base of dorsal fin, nine rows between
eye and angle of preopercle. The scales are roughened in lines, forming irregular arches and springing from
the centre of the base or middle of each scale. Those on the anterior posterior of the body are rather smaller

than those in its posterior portion. Colours—dark violet superiorly, becoming dull white shot with purple

beneath, the whole of the back and sides covered with large black blotches, some also exist on the dorsal, caudal,

and anal fins, each of which have a red edge : pectorals reddish, with numerous black spots.

The type of 0. amphibius, I. c. 17 inches long, has a few more scales, L. 1. 8<), L. tr. 8/17. Length of

head 5, height of body 7 in the total length. Eyes—diameter 6 in length of head, 1 diameter from end of

snout, and 1^ apart. Otherwise as above. The specimen in the Calcutta Museum is from Bootan.

Habitat.—Large rivers of the Bengal Presidency, portions of the North Western Provinces, and Assam.
It attains three feet in length. The specimen figured is 13 inches long, and from Calcutta. " It inhabits

perpendicular banks, in holes dug like those of the MaHin (Hirundo). In these it lurks, watching for its prey,

with its head out." (Ham. Buchanan).

5. Ophiocephalus micropeltes, Plate LXXVII, fig. 4.

(Kuhl. and v. Hass.), Cuv. and Val. vii, p. 427; Bleeker, Verh. Bat. Gen. xxxiii, Labyr. p. 12 ; Giinther,

Catal. iii, p. 482.

Ophiocejyhalus serpentinus, Cuv. and Val. vii, p. 420 ; Griff, in Cuv. An. King, x, pi. 52, f. 2.

Ophiocephalus diplogramme, Day, P. Z. S. 1865, p. 36, and Pish. Mai. p. 147, pi. x (young).

B. V, D. 43-46, P. 15, V. 1/5, A. 27-30, C. 15, L. 1. 95-110, L. tr. y|:f^. Vert. 53.

Length of head o\ to 3f, of caudal 6^ to 7^, height of body 6 to 6^ in the total length. Eyes—
diameter 8^ in length of head, (7 in the young), 2 to 3 diameters from end of snout, 2 to 2i apart. Width of

head equals 4/7 of its length, its height equals nearly 1/2 its length. The maxilla reaches to rather behind the

hind edge of the eye : lower jaw slightly the longer. Teeth—a widely separated row of conical ones in the lower

jaw, vomer, and palatines. Fins—dorsal commences above the last foui-th of the opercles, is of equal height to the

anal or 1/2 the height of the body. Pectoral reaches to above the commencement of the anal : ventral about half

as long as the pectoral, it has a distinct although weak unarticulated spine and five rays. Caudal fan-shaped.

Scales—those on the upper surface of the head, although plate-like, are comparatively small, 22 rows between
the snout and base of dorsal fin, 16 or 17 between the eye and angle of the preopercle. The scales are

roughened in lines which on the head are more or less parallel with the outer margin of each scale, along the

body they are arched. Lateral-line—descends gently to a little behind the end of the pectoral fin when it

becomes straight. Colours—vary considerablj', in the aclult gi'ayish-brown, with the head, back, and sides

sprinkled with small brown spots. Dorsal fin gray, with three or four narrow dark bands and a white outer

edge : anal gray, with a white margin. Caudal gray, spotted with black, and having a narrow white outer

edge. In the young, and up to 12 or 14, or even to 18 inches in length, the back is grayish, sides of an orange
scarlet : a black band goes through the eye to the upper half of the caudal fin, and a second from the angle of

the mouth to its lower half. In some, vertical bars are also present.

The ditference in colour in these two varieties makes it almost incredible that they can be the same
species, but not only have I examined a large number of specimens from Malabar and Canara, but seen similar

instances at Berlin, and the Hague. The change of colour is not simply due to size, the immature livery being
sometimes retained in very large specimens.

Habitat.—Malabar and Western coast of India, Siam to the Malay Archipelago. It attains at least three

feet in length. The specimen figured (15 inches long) «as from Trichoor in Malabar.
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li;:

Bloch, t. 359

Cuv. and Val.

Bl. Sclm. p.

vii, p. 417, ]

6. Ophiocephalus striatus.

Shaw, Zool. iv, p. ."i30
; Russell, Fisli. Vizaw.

Fishes, ii, p.

Cantor, Catal. p. 92 ; Jerdon,

238 ; Shaw, Zool. iv, p. .i30
;
Russell, Fish. Vizag. ii, p. 47, and Muttah, pi.

1. 202, 206 ; Swainson, Fishes, ii, p. 237 ; Bleeker, Beng. en Hind, p. 42
;

M. J. L. and Sc. 1848, p. 146 ; Giinther, Catal. iii, p. 474 ; Kner, Novara Fische,

J).
234 ; Dav, Fish. Malabar, p. 148.

Ophiocephalus wrahl, Lacep. iii, p. 552 ; Ham. Buch. Fish. Ganges, pp. 60, 367, pi. 31, f. 17.

OjMocephalus chena, Ham. Buch. 1. e. pp. 62, 367.

Mornd, Murl, Dheri mnrl, Hind. ; Sol and Chena, Beng. ; Verarl and Wrahl, Mai. ; Verarlu and Currupti

vcmrl, Tarn.; Soivarah, Tel. ; /b'o^ti, Ooi-iah ; Koochiiia muii, Cannrese; LooWn, Singhalese
; Nga-ain-di, Mngh.

B. V, D. 37-45, P. 17, V. 6, A. 23-26, C. 13, L. 1. 50-57, L. tr. |*-' or -J:^, Vert. 13
|

39.

Length of head 3\ to 4, of caudal 6, height of body 6 to 8 times in the total length. J?ye.s—diameter

1/6 to 1/7 of length of head, 1 diameter from end of snout, and Ij apart. Greatest width of head 1/2

to 4 '9 of its leno-th, its height equals 1/2 its length excluding the snout. Lower jaw the longer : the maxilla

reaches to below the hind edge of the eye, or even 1 diameter behind it. Teeth—an inner row of conical ones

in the lower jaw, and cardiform ones on the palatines. Fins—the pectoral does not quite reach to above the

nrio-in of the anal. Scales—the plate-like ones on the sumnait of the head large and irregularly shaped,

from 18 to 20 rows between the snout and the origin of the dorsal fin : nine rows between the eye and angle of

the preopercle. The number of rows between the lateral-line and the dorsal fin appears subject to variation,

some from the East Indian Archipelago and Philippines having only L. tr. |:|-, and fewer rows between the

snout and base of the dorsal fin,* have been termed 0. vaijus, Peters. (Monats. Akad. Berlin, 1868, p.

260.) The scales on the head are roughened in lines parallel to their margins, on the body they are arched

towards the centre of each. Lateral-line—curves downwards below the twelfth dorsal ray. Colours—dark

grayish or blackish superiorly, becoming dirty-white or yellowish-white beneath : cheeks and lower surface of

the mouth streaked and spotted with gray : bands of gray or black from the sides to the abdomen. Some spots

and bars at the posterior end of the dorsal iin : ventrals and anal grayish, with some whitish lines or

spots alonw the base of the latter. In the young there is occasionally a lai'ge black ocellus at the end of the

base of the dorsal fin, and the body may be destitute of any marks.

In Burma the Telaings have a ceremony with one of these fish, said to be very efficacious in cases

of sickness. The patient promises that either at the present time or subsequent to his recovery he will propitiate

the spirit which he has offended. A Nga-yan (Ophiocephalus striatus) is brought, and the sick person has to

pass a string through its nostrils in the same way that a cord is passed through the nose of a bullock. A circle

is then formed of the relatives, they dance round this fish, which is also dragged after them, and other oiferings

are then made.
Hahifat. Fresh waters throughout the plains of India, Ceylon, Burma, to China and the Philippines,

especially delighting in swamps and grassy tanks : they attain 3 feet or more in length. They take a bait

very readily, especially a frog, and are said to rise to the salmon fly.

Stomach and C^cal Appendages of Ophiocephalus striatus.

* Since the aliove was in Upe I bave looked over some of Dr. Bleeker'e specimens of 0. striatals, they have either tlirec or four

entire and two half rows between the hueral-line and base of first dortal ray. Some of mine from India have the same nnmbcr, otliers

liave even five and six entire and two half rows at the same spot.
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7. Ophiocephalus Stewartii, Plate LXXVII, fig. 3.

Ophioeephalus Stewartii, Playfair, P. Z. S. 1867, p. 14, pi. 3.

Sen-ga-lee, Assam.

B. V, D. 39-40, P. 17, V. 6, A. 27, C. 14, L. 1. 47-50, L. tr. *f5-''.

Length of head 4, of caudal 5^, height of body 7 to 8 in the total length. %es—diameter 6i in length

of head 1^ diameters from end of snout, and 2 apart. The greatest width of the head equals its length behmd

the eyes, and its height equals 4/9 of its length. The maxilla reaches to rather beyond the hind edge

of the eye. Teeth—some conical ones in the lower jaw, also on the vomer and palate. Fms—the dorsal

commences over the base of the pectoral fin, is 2/3 as high as the body and higher than the anal. Pectoral as

lono- as the postoi-bital length of the head, and extends to nearly or quite above the commencement of the anal

;

ventral about 1/3 as long as pectoral. Scales—the plate-like ones on the upper surface of the head rather large,

13 rows between the snout and the base of the dorsal fin, five between the eye and angle of the preopercle :

those on the upper surface of the head roughened by lines almost surroundmg a central spot, whilst

those on the body are arched. Co/okcs—purplish-black superiorly, becoming lighter on the sides and beneath :

many of the scales on the body with a round black mark. Fins dark, the pectoral m the young yellow m its

lower half with a blue basal spot, external to which it has several vertical black bands, dorsal edged

with yellow.
. -, ^ ^ ^ ,i m,

Habitat—Cuchav and Assam, in both running and standing water, to about 10 inches m length, ihe

specimen figured (life-size) is from Assam.

8. Ophioeephalus gachua.

Ophioeephalus hora motta, Russell, Fish. Vizag. ii, p. 49.

Ophioc.ei,hali,s gachua, Ham. Buch. Fish. Ganges, pp. 68, 367, pi. 21, f. 21 ;
Bleeker, Beng. en Hind,

p. 42; Giintber, Catal. iii, p. 471; Kner, Novara Fische, p. 233; Day, Fish. Mai. p. 149; Peters.

Monats. Akad. Berlin, 1868, p. 2G2, (var. ilIa7acceHSi>;.
,, tt i c io.q i^c

Ophioeephalus cora-mota et fiisciis, Cuv. and Val. vii, p. 4]4 ; Jerdon, M. J. L. and be. 1«4H, p. 14,b.

Ophioeephalus marginatus,'Cav. and Val. vii, p. 411 ; Val. in Jacq. Voy. Ind. On. pi. 13, f. 2 ;
Jerdon,

M. J. L. and Sc. 1848, p. 145.

Ophioeephalus limhatus, Cuv. and Val. vii, pi. 201 ; Swainson, Fishes, ii, p. 23/.

Ophioeephalus montanus, McClell. C. J. K H. ii,^p. 583 ; Bleeker, Beng. en Hmd. p. 42.

OpMoeephalus helaartii, Giinther, Catal. iii, p. 472.
/-> - ,

Bheri dhoh. Hind. ; Kaniru, Mai. ; Para korava. Tarn. ; Mah korava, Can. ; Chenga or ( hayung, Oonah
;

Boarrah, Punj. ; Chen-gah, Assam.

B. V, D. 32-37, P. 15, V. 6, A. 21-23, C. 12, L. 1. 40-45, L. tr. frf.

Lencrth of head 3^ to 4^, of caudal 5i to 6, height of body 6 in the total length. ^Bi/es—diameter 1/6 of

leno-th of head, ] diameter fi-om end of snout, and from \\ to Ii apart. The greatest width of the head equals

its "^length behind the eyes, and its height equals 4/9 of its length. The maxilla reaches to below the

hind edge of the orbit. Teeth—atl inner row of widely separated conical ones in the lower jaw, some also <iu

vomer and palatines. Firas—pectoral as long as the head behind the eyes, ventral 2/5 length of pectoral.

_

Scales— hron-A and irregular on the summit of the head : four or five rows between the orbit and the angle of

the preopercle: 12 between snout and base of dorsal fin. Those on the head roughened by circular

liijes, which externally are parallel with their outer edge, whUst the lines on the scales of the body are m the

form' of arches. LateraUine-heuAs downwards after proceeding about 12 scales. 6'o?o«cs—difi'er materially,

according to the water in which they reside : usually greenish, lighter beneath : dorsal, caudal, and an:i,I

slate-coloured, with an orange margin: pectoral with a black base, transversely barred (except m some

Andaman specimens), and having a slight reddish or orange edge. In the young there is often a large ocellus

with a light edge on the last five dorsal rays : caudal barred. Occasionally it is spotted with white, or even

orange, (0. aurantiacus). Ham. Buch. Fish. Ganges, pp. 69, 368, pi. 23, f. 22.

0. Kelmvrti :—Giinther cUvided this Ceylon form from 0. gachua, " difiering from it by its longer caudal

fin," (it is 5f in the total length). Dr. Giinther (Zool. Record. 1865, p. 194), observed " O. Kelaartn is not the

young of 0. 5ra.c/(((a as suggested" : which assertion I think is eiToneous.
r< j

Hahitat.—Fresh waters throughout India, Ceylon, Burma, and the Andamans, also near Gwadur on the

Meckran coast. This fish is often found thriving at the bottom of wells, and in fact may be taken from the

waters of the plains to those in very high elevations. It attains at least 13 inches in length, is very voracious,

and may often be captured in little watercourses, into which it has pursued the Eaplochlli and other small fish.

9. Ophioeephalus punetatus, Plate LXXVIII, fig. 1 {variety).

Bloch, t. 358 ; Cuv. and Val. vii, p. 404 ; Bleeker, Beng. en Hind. p. 42 , Jerdon, M. J. L. and Sc. 1848,

p. 145 ; Giinther, Catal. iii, p. 469 ; Kner, Novara Fische, p. 233 ;
Day, Fish. Mai. p. 151.

Ophioeephalus karrouvei, Lacep. iii, p. 552.

Ophioeephalus lata. Ham. Buch. Fish. Ganges, pp. 63, 637, pi. 34, f. 18.

Ophioeephalus Indicus, McClell. Cal. Journ. N. H. ii, p. 583 ; Bleeker, Beng. en Hind, p. 42.
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OjMocephaJws affinis, Giintlier, Catal. iii, ]i. 470.

Fhool dhoh. Hind. : Korava, Tam. : Beli-liorava, Canarese : Muttah, Tel. : Gorissa and Gitrrie, Ooriah and
Assam: Dulloonrja, Punj. : Nga-ain, Mugli. : JJhoalee, Sind: Blach caboose, of Europeans.

B. V, D. 29-32, P. 17, V. 6, A. 21-23, C. 12, L. 1. 37-40, L. tr. V h
Length of head 3^ to 3f, of caudal 5^ to Gl, height of body Si to 7 in the total length. Eyes—diameter

7 to 8-1- in length of head, 1 to 1|^ diameters from end of snout, and If to 2 apart. The greatest width of the
head equals from 3/5 to 4/7 of its length, its lieight equals half its length. Lower jaw the longer, the maxilla
reaches to below or behind the hind edge of the eye. Teeth—a posterior row of four or hve conical ones in the
lower jaw. Fins—pectoral equals half the length of the liea'd or even more, and reaches to above the origin of
the anal : ventral is 3/4 as long as the pectoral. The dorsal is 2/3 the height of the body, and a little higher
than the anal. Scales—on the summit of the head large and of irregidar shapes : 12 rows between snout and
origin of dorsal fin : five rows between the eye and the angle of the opercle. Those which are on the top of the
liead are roughened in lines which are parallel with their outer edges, but on the body they are more horizontal.

Lateral-line—with a slight curve above the fourth anal ray. Colours—vary with the water they reside in. Back
irreenish, becoming yellow on the sides and abdomen, with a dark stripe along the side of the head : sevei-al

hands from the back pass downwards to the middle of the body. Fins spotted, the caudal and the vertical ones
witii a naiTow light edge, and dark basal band : ventrals white or gi'ay. Some have scattered black spots over
the body and head, and this appears most common near the sea, and in the breeding season, whilst they are
absent from the young.

Those without spots, but having more or less oblique bands,* sometimes short at other times more
continuous, have been termed 0. kurrouvei, Lacep. 0. Indicus, McClelland, and 0. affinis, Giinther. Jerdon, I. c.

observed, " I have not seen au}- spotted in the manner described by authors."

Personally I have found that placing those with spots in an aquarium, these marks have frequently faded
away, on the other hand, in some banded ones, spots have appeared subsequent to their confinement in a globe of
water. I have taken females (spotted and unspotted) containing well developed ova.

Habitat.—Fresh-waters, generally in the plains, preferring the stagnant to the running. They attain to
about a foot or a little more in length. I found a female, in Februarj-, contained upwards of 4,700 large besides
some small ova. The one figui-ed (life-size) is from Calcutta, and is of purplish colour, due to the brackish
water from which it was taken.

Genus, 2—CniNXA, Gronovius.

Differsfrom Ophiocephalus in being deficient in ventral fins, and having no cacal appendages.

Geographical distribution.—Ceylon and China.

It is not uncommon in India to find specimens of Ophiooephalus gachiia having a ventral fin deficient, but
I have not observed both wanting.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Channa Orientalis, D. 34, A. 22, L. 1. 41. Dull green, with spots and a barred pectoral fin. Ceylon.

1. Channa Orientalis, Plate LXXVIII, fig. 2.

Channa, Sp. Gronov. p. 135, t. 9, f. 1.

Channa Orientalis, Bl. Schn. p. 496, t. 90, f . 2 ; Giinther, Catal. iii, p. 483.

Channa Indica, Gronov. ed. Gray, p. 100.

B. v, D. 34, P. 14, A. 22, C. 14, L. 1. 41, L. tr. ^'4^ Cffic. pyl. 0.^

Length of head 3| to 4J, of caudal 5^, height of body 6i to 8 times in the total length. Eyes—diameter

1/5 of length of head, 1 diameter from end of snout, and 1^ apart. The greatest width of the head equals its

length behind the middle of the eyes, and its height equals half its length. The posterior extremity of the maxilla

reaches to behind the orbit. Teeth—some enlarged ones in the lower jaw. Fins—the pectoral equals the

length of the postorhital portion of the head. Scales—wath longitudinal striated and raised lines. Colours—of

a dirty greenish superiorly, becoming dull white or brown on the sides and beneath, there appear to be some
darkish spots on the body and fins. Pectoral with vertical bars on its basal third.

Habitat.—Fresh-waters of Ceylon. The one figured (life-size) is from the collection in the British

Museum.

* I have specimens of an almost uniform colour.
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Family, XXXVIII—LABYRINTHICI, pt, Cuvier.

Andbantidce, pt, Richardson ; SinrohrancMdce, pt., Swainson ; LahijrintMbranclui, pt., Owen.

Osphrumenoidei, Bleeker.

Branchiostegals from four to six: pseudobranchise rudimentary or absent. Gills four. Body

compressed, oblong, or elevated. Eyes lateral. Gill-opeuing rather narrow, the membranes united below

the isthmus. Above the third or upper portion of the first branchial arch exists a cavity, in which is

contained an elaborate apparatus consisting of thin laminae of bone, covered by a vascular mucous membrane,

and which is employed for respiratory purposes.* The number of dorsal and anal spines variable : ventrals

thoracic. Scales ctenoid and of moderate size. Lateral-line interrupted or absent. Air-vessel present

or absent. Pyloric appendages when present few.

Professor Peters (]!iIonats. Akad. Berlin, 1808, p. 2.50) includes OpMocepJialidai and Lucioeephalid<B

in this Family.

Georjrafhical distnhviwn.—'Fresh water and estuary fishes of Asia and South Africa. They are capable

of living a considerable period out of their natural element, as they are able to respire atmospheric air, either

directly^'or else in solution in water. They consist of both vegetable and animal feeders, are often domesticated

and acclimatized in other countries. When domesticated they are subject to considerable variations in form,

also in the number of their spines and rays.

Ifges^—Ml are considered as good for eating, some are even reputed to have medicinal stimulating

properties, whUst due to their li\'ing long after removal from the water, they are capable of being brought

to the mai'kets in a fresh and wholesome condition.

SYNOPSIS OF GENERA.

A. Teeth on the palate.

1. Anahas. Opercles and preorbital serrated : vomerine teeth. India, Burma, Ceylon, and the East.

B. Fixed teeth in the jaws, palate edentulous.

2. Pohjacanthus. Dorsal and anal spines numerous : ventrals long : caudal rounded. India and Ceylon.

3. Osjjhromenus. Dorsal spines in varying numbers (2-13), as are also the anal (7-14) : outer

ventral ray filiform. India, China, and the East.

4. Trichogaster. Ventral fin a single filiform ray. India.

Genus, 1

—

Anabas, Cuvier.

BraneMostegals six : pseudolraiicliice absent. Superhrancliial organ well-developed.^ BrancMal arches with

toothed tulerdes. Mouth rather small. Opercles and preorUtal serrated. Teeth villiform^ in jaws and on the

anterior and posterior extremities of the vomer : none on the palatines. Dorsal fin single, the spinous portion of greater

extent than the soft : anal spines numerous, but less than those of tlie dorsal. Scales ctenoid, rather large. Lateral-

line interrupted. Air-vessel bifid posteriorly tdth either extremity produced. Pyloric appendages few or absent.

Geographical distribution.—Yresh water and estuary fishes. They are found from India to the Malay

Ai'chipelago and the Philippine Islands. They are most numerous in the Maritime provinces, and the

deltas of the larger rivers.

ITscs.—The fishes of this genus rarely exceed eight inches in length, but are highly esteemed as

nourishing food, whilst owing to their vitality being very gi-eat, they can be conveyed alive for long distances.

The boatmen on the Ganges carry them in moist earthern pots, killing and cooking them as required. They are

rather voracious fishes, readily taking a worm as a bait.

These fishes have been reputed to climb trees, and Lieutenant Daldorf reported having captured one five

feet from the ground, from the cleft of a palmira tree, the leaves of which commence from the bottom of its

stem. They migrate during the rainy season from pond to pond : and have also been found a;stivating during

the hot months.
Accidents are constantly occurring, duo to native fishermen killing these fishes by^ breaking their

vertebral column by a bite, as is done by sportsmen in Europe by striking their heads against their boot. Whilst

the fish is in the fisherman's mouth for this humane purpose (as it is covered by a slimy, slippery secretion)
,_
it

occasionally slips into his throat, and then owing to its spiny character it cannot be withcbawn without extensive

laceration of the patient's mouth. Although the following treatment may appear somewhat disgusting it is

* Obsei-vations on this mode of respiration are deferred until the Siluridai come under consideration.

t The superbranchial organ consLsts of thin Ijony lamina; placed one above the other, decreasing in size superiorly, and

increasing in number with age. At first the edges of these lamiuis are smooth, but as the fish get older they become undulated.

3 B
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most successful. Should the fish be still alive cut off the projecting or caudal portion, causing it to
die of hasmorrhage. TVTien dead the parts easily reached may be removed, but any force being employed is most
injudicious. An elastic catheter, if necessary, may be passed past tlie fish in order to feed the patient, but the
decay of the animal is most rapid, whilst a little smell more or less is immaterial to a native of the East.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Analas scandens, D. \lj\^, A. -f:!^, L. 1. 28-32, L. tr. 15-lG, Ca?c. pyl. 0—3. India and the East.

A. Teeth on the palate.

Anabas scandens, Plate LXXVIII, fig. 3.

Perca scandens, Dald. Trans. Linn. Soc. iii, 1/97, p. 02.
Aidlilas testudineus, Bloch, t. 322.

Amphiprion testudineus et scansor, Bl. Schn. pp. 204, 570.
Lutjanus testudo et scandens, Lacep. iv, pp. 235, 231'.

Biiarus testudineus et sciindens, Shaw, Zool. iv, pp. 471, 475.
Cojus cohojius, Ham. Buch. Fish. Ganges, pp. 9«, 370, id. 13, f. 33 ; Taylor, Brewsters, Edin. Journ. Sc.

1831, V, pp. 34, 36.

Analas testudineus, Cuv. Eeg. Anim. ; Peters. Monats. Akad. Berlin, 18G8, p. 259.
A'nahas scandens, Cuv. and Val. vii, p. 333, pi. 193 and 205 ; Cuv. Reg. An. 111. Poiss. p. 74, f . 1 ; Swainson,

Fishes, ii, p. 237 ; Cantor, Ann. Nat. Hist, is, p. 28, and Catal. Malay. Fishes, p. 82 ; Richards. Ich. China,
p. 250; Jcrdon, Madr. J. L. and Sc. 1849, p. 144; Bleeker, Verh. Bat. Gen. xxiii, p. 8, and Java, iv, p. 329;
Giinther, Catal. iii, p. 375; Kner, Novara Fische, p. 217; Day, Fish. Malabar, p. 132.

Analas s2}inosus, Gray and Hardw. 111. Indian Zool. pi. 89, f. 1.

Anahas ti-ifoliatus, Kaup. Wieg. Ai-ch. 18G0, p. 124, t. 6, f. A.
TJndee-collee, Mai. ; Pauni-eyri, Tarn. ; Coi, Beng. Assam, and Ooriah ; Nga-pri, Mugh ; N<ja-l>jays-ma,

Burm. ; Kavaya or Kwwlty-ya, Sing.

B. vi, D. V_->J, P. 15, V. 1/5, A. flJJ, C. 17, L. 1. 28-32, L. tr. 3-4
|
9-10, Vert. 10/lG, Ca;c. pyl. 0-3.

Length of head 3J to 3|, of caudal 5^- to 6|, height of body 3 to 4 in the total length, i/yes—diameter
4Mo 5 in length of head, 3/4 to 1 diameter fi-om end of snout, and from If to 2 apart. The greatest width of
the head ncaidy equals its height, or its length excluding the snout. Lower jaw slightly the longer,
the maxilla reaches to beneath the middle of the orbit. Preorbital strongly denticulated, the anterior four or
five denticulations are directed more or less forwards, and the front one is the longest : posterior edge of opercle,
also of sub- and inter- opercles strongly spinate, shoulder scale generally with two or three denticulations.
Teeth—villiform in the jaws, with the outer row rather the largest ; a small patch on the front end of
the vomer, which are slightly obtusely conical but small, none on the palatines. Fins—the length of the base
of the spinous portion of the dorsal fin is 5/G of that of the length of its entii-e base, soft portion liigher than the
spinous. Scales—three entii-e and two half rows between the lateral-line and the commencement of the base
of the dorsal fin, some over soft dorsal, caudal, anal, and base of pectoral. Lateral-line—inten-upted about the

, seventeenth scale. Ccecal appendages—usually three, but I took some specimens in jNIatb-as which were destitute
of any.

^
Colonrs—rifle gi-een, becoming lightest on the abdomen. During life there are usually four

wide vertical body bands, and a dark stripe from the angle of the mouth to the preopercle. The young have a
black blotch on the side of the base of the tail, surrounded by a light, sometimes yellow, ring ; usually they
have a black spot at the end of the opercle, and sometimes another at the base of the pectoral.

Variety.— I obtained in the Ganjam district a specimen of this fish of an orange colour, which the
fishermen asserted was not an uncommon occurrence and not depending solely upon the water the fish resided
in. At the present time, after it has been nearly ton years in spirit, the orange colour is visible.

Analas oligolepis, Giinther (? Bleeker) Catal. iii, p. 37G, from Ceylon and India, is considered to differ as
having D. 'V*' ^- ^- 27. I have specimens from India which have only 28 large scales along the lateral-line,

and two in the Calcutta Museum have D. l«, L. 1. 2G, and it appears to me that a regular gradation exists fi-om
that number to 32.*

This fish being extensively employed for stocking ponds, considerable differences are found as
to its proportions, the Bengal forms as a rule being rather more elongated than those of Madras.

Habitat—Estuaries and fresh waters of India, Ceylon, and" Burma, to the Malay Archipelago and
Philippines. The one figured is from Calcutta. They attain at least 8| inches in length, the breeding season
is about J une and July.

* It is a siilijcct deserving extended investigation, as to how far the nnmlier of spines and rovs of the dorsal and anal fin.s

differ in each species of Indian fresh water Acanthopterygian fishes. A rather wide latitnde exists in Anahas, Folyacanthus,
Trichoyaster, Osphromenus, and OpMocej^halv.s, and to a lesser extent in Etroplus. The number of scales along the lateral-line seem.s
also to be subject to variation in Folyacanthus. whilst in Ophioce2^halus in some the number apiiears constant between the lateral-line
and first dorsal spine (as 0. micropeltes, 0. Stewartii, and 0. c/achua), in others iucoiistant (as 0. marulius, 0. Uucox'unctatus, and
U. si/riatusj.
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B. Fixed teeth in jaws, palate edentulous.

Genus, 2—PoLTACASTHUs, (KiM. and v. Hass.) Cuv. and Vol.

Brancliiostegals six : pseudohraricUos glandtdar or absent. Body ohlong, compressed. Moutli, small^ and hut

little protractile. Opercles spineless. Teeth small and fixed in the jaws, pialate edentulous. Borsal fin single, the

spiiwus portion of much greater extent than the soft : the anal of a similar description ; ventral with mie_ spine and

five ivell-developed rays, some of which are usually elongated. Scales rather large, ctenoid. Lateral-line interrupted,

and may he partially or even entirely ahsent. Air-vessel simple. Pyloric appendages, when present, few.

Geor/raphical distrihation.—rresh waters and estuaries along the coasts of India and Ceylon, but usually

not far uiland. Occasionally, according to Dr. Jerdon, wounds £i-om their spines inflict a most severe bui-ning

pain, wliich lasts for two or three hours.

Uses.—Although their size is minute, the lower classes of the natives employ them for food.

SYNOPSIS OF SPECIES.

1.' Pohjacanthus cupanus, D. »f:|S A. \%Z\i, L. 1. 29-32, L. tr. ji-g. Greenish, barred, having a scarlet

ventral ray. India.
'2. Folyacanthus signatus, D. V-t</. A. W-'rh L- 1- 20, L. tr. 4/9. Olive. Ceylon and Java.

1. Polyacanthus cupanus, Plate LXXVIII, fig. 4.

Cuv. and Val. vii, p. 357; Giinther, Catal. iii, p. 331; Kner, Novara Fische, p. 218 ; Day, Fish, of

Malabar, p. 134, tt , 7 • rr 1

Caringanah and Wunnuttee, Mai. : Pminah, Tarn. : Ta-hut-ti, Can. and Mai. : Reh-bu-ti, iel.

B. Yi, D. H:i% P- 1')' V. 1/5, A. '|:H, C. 13, L. 1. 29-32, L. tr. ^%.

Length of head 1/4 to 1/5, of caudal nearly 1/4, height of body 1/4 of the total length. Eyes—dJmMeiev

1/4 to 1/5 o^f length of head, 1 diameter from end of snout and apart. Preorbital serrated. Posterior half, and

the angle of the preopercle finely serrated, as are also the sub-opercle and posterior half of the inter-opercle.

Teeth—c&vAiiovxa in jaws, none on vomer or palatines. J'Mts—dorsal spines not so high as the rays, the soft

dorsal and sometimes the anal rather elongated, caudal wedge-shaped. Lateral-line— in the form of a smgle

round hole in each scale, has three entire and two half rows of scales between it and the base of the first dorsal

spine, it ceases about the fourteenth scale. CoZokw—rifle-green, with the prolonged ventral ray scarlet
:
caudal

barred in spots, as is also the dorsal more especially in its soft portion : a round dark spot at the base of the

caudal, and numerous small ones on the head. Fac/efj/—rose-coloured -with two horizontal black bands,-^ one

from above the orbit to the upper part of the caudal fin, the second from the angle of the mouth through the

eye to the lower part of the same fin : head and cheeks spotted. The colour reminds one of the young of the

Ophioeephalus micropeUes (see page 365), and appears somewhat to resemble P. Deissneri, Bleeker.

mdjitat.—M.sAahii.v and Coromandel coasts, often found in ditches, paddy fields, and shallow waters,

o-enerally within or not far removed from tidal influence, but I have likewise taken it in the Bowany at

Mettapo'lliam and also along the base of the ghauts in Canara. It lurks under stones, or amongst weeds, and

becomes very tame in an aquarium. It gi-ows to about three inches in length.

2. Polyacanthus signatus.

Giinther, Catal. iii, p. 379.

B. ^-i, D. ^f:H, P- 11. V. 1/5, A. iiiif, C. 14, L. 1. 29-32, L. tr. 4/9, Vert. 10/16.

Leng-th of head 3f to 4^, of caudal 3^ to 4, height of body 3^ to 3i in the total length. %es—diameter

4i. to 5 in the length of head, 1 diameter from end of suout, and 1 apart. Lower edge of preorbital veiy finely

serrated : angle of preopercle finely serrated, the other opercles entire. The maxilla reaches to below the front

edcre or first third of the eye. Teei/t—villiform, the outer row in the jaws rather enlarged, some specimens have

a caniniform tooth on either side of the middle of the lower jaw. i-'/jis—dorsal spines stout, rather short,

increasing in length to the last : soft portions of the dorsal and anal elongated and pointed due to the

prolongation of their central rays : outer ventral ray prolonged into two filaments. Caudal with its central

rays the longest. ia«em?-/uie—sub-inten-upted. G'o?oh/-s—reddish olive in spirit : probably greenish during

life : a rouncl blackish spot on the middle of the base of the soft dorsal.

Habitat.—Ceylon and Java, attaining at least 5 inches in length.

Genus, 3

—

Ospheomenus, (Commerson) Lacepcde.

Trichopus, Lacep. : Ctenops, McClelland : Trichopsis, Kner.

Branchiostegals, six. Body, moderately elevated, compressed. Opercle without a ^spine : opercular pieces

serrated in the immature. A superhranchial organ. Mouth small, ohlique, protractile. Small and fixed teeth in

* These bamU appear to be mo.-th- seen in the young in the Canara district, whilst their cheeks have well marked black spots.

3 B 2
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the jaws, none on the palate. One dorsal fin, its spinotis portion sometimes in excess (2-14) hut generally less in extent

than its sofi part. Anal spines in varying numbers (5-14). Outer ventral ray long, filiform, the remainder being

generally rudimentary. Scales ctenoid, and of moderate size. Lateral-line, when present, uninterrujited. Air-vessel

present. Pyloric appendages tivo.

Geographical distribution.—One species has been introduced into India : and another is found in Assam,

N.E. Bengal, Sikkim. and Nepal. The imported species, 0. olfa.c, is of excellent flavour, attaining to 201bs. or

upwards in weight, well adapted for pisciculture, and capable of being extensively spread in tropical and extra-

tropical regions. It has been naturalized in the ]SIau.ritius and Cayenne : in 18G4 some were imported into

Australia, and in 1866 into Madras and on to the Nuilgherry bills. Commerson who observed it in the

Mauritius in 1770, states that he never eat any fish more exquisite in flavour whether from the sea or fresli

water : he also added that in Batavia the Dutch reared them in large earthen pots, changing the water daily

and feeding them on nothing but fresh water plants, especially the Pistia nutans.

General Hardwicke (Zool. Journ. iv, p. 309), gives an account of the breeding of this fish, apparently

monogamous : he observes, they commence at six months of age, whilst their fecundity is astonishing. During the

breeding season they frequent the sides of tanks, where shelter is afibrded them by the grasses and weeds

growing in the water. For several days they are very active, passing in and out of their grassy cover, and in

some places thickening it, by entangling all trailing shoots, and forming what is generally considered the spot

under which the ova are deposited. They continue to watch this place with the gi-eatest vigilance, di-iving away
any interloping fish, and at the end of a mouth numerous fry appear, over which the old gouramies keep watch

many days.

Uses.—As already observed they are excellent as food, but must not be allowed access to foul substances

or they will consume them, and may thus be rendered unwholesome.

SYNOPSIS or SPECIES.

1. Osphromenus olfax, D. H-tt- ^- Tf'if. L. 1. 30-38, L. tr. Vl". China, fresh waters of the Malay

Archipelago, introduced into the IMauritius, Cayenne, and India.

2. Osphromenus nohilis, D. f:§, A. -s-g-rj^ L. 1. 28-31, L. tr. {•.j. Brown, with three irregularly interrnpted

silvery longitudinal bands. N.E. portions of Bengal and Assam.

1. Osphromenus olfas, Commerson, Plato LXXIX, fig. C.

Osphromenus gourami, Lacep. iii, p. 117, pi. iii, f. 2.

Trichopodus mentiun, Lacep. iii, p. 125, pi. iii, f. 3.

Trichopiis gourami and satyras, Shaw, Zool. iv, pp. 388, 391, pi. 55.

Osphromenus olfax. Hard. Zool. Journ. iv, p. 309, pi. 36 ; Cuv. and Val. vii, p. 377 ; Swainson, Fishes, ii,

p. 23G ; Richards. Ich". China, p. 251 ; Bleeker, Verb. Bat. Gen. xxiii, p. 10 ; Cantor, Catal. p. 88 ; Giiuther,

Catal. iii, p. 382 ; Peters, Monat. Akad. Berlin, 1868, p. 260.

Osphromenus gourami, Cnv. and Val. vii, p. 377, pi. 198 (immature).

B. vi, D. wm, P. 15, V. 1/5, A. T|:if, C. 16, L. 1. 30-38, L. tr. '^, Vert. 12/18-19.

Length of head 1/4, caudal 1/6, height of body 1/3 of the total length. i?j/es—diameter about 1/4 of

length of head, l-i- diameters from end of snout and 2 apart. Body oblong, elevated and compressed, the

abdominal profile more Cf)nvex than the dorsal, and a slight concavity over the orbit. The posterior extremity

of the maxilla extends to beneath the anterior edge of the orbit. In the immature the preorbital finely and evenly

serrated, as is also the lower margin of the preopercle. Fins—dorsal spines increasing in length and strength

to the last, the sixth and seventh'rays the longest : first or second anal ray sometimes produced in the immature ;

pectoral and caudal rounded: first ventral ray reaches the base of the caudal. Colours—greenish-brown,

becoming lighter on the abdomen: four or five vertical bands extend from the back to the abdomen in the

immature : a reddish-brown tinge on the lower surface of the head and chest : base of pectoral tin black in the

young ; where glands open on the head there are black spots or stars.

Habitat.—China, and fresh waters of the Malay Archipelago. Naturalized in Slauritius, Cayenne,

Austraha, and introduced into some parts of India, viz. near Calcutta, Madras, and the Neilgherries. Attains

20 lbs. or more in weight and is excellent eating when kept in clean water. The specimen figured is one from

the Neilgherry hills, and is 11^ inches in length.

2. Osphromenus nobilis, Plate LXXVIII, fig. 5.

Ctenops nohilis, McClelland, Cal. Journ. Nat. Hist, v, p. 281, pi. 21, f. 1.

Trichopodus 7iohilis, Cantor, Malayan Fishes, p. 91.

Osphromenus nohilis,* Day, Proc. Zool. Soc. 1869, p. 519.

B. vi, D. f:f, P. 12, V. 1/5, A. -^%^, C. 16, L. 1. 28-31, L. tr. 6/12, Ckc. pyl. 2.

* Dr. Giiuther recorded :
" Osphromemis. Surfreou Pay describes wliat lie states to be the Ctenops 7iohilis of McClelland,"

(Zool. Record, 1869, p. 133). The only specimen of thi< fish which I have sec-u in any Cuutiueutal Museum was at Berlin, it had been

received in exchange I'rom the British iluseuiu as " Osphromeniis olfa.c, yuuug, India."
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Length of head 3| to 4, of caudal 4 to 41, height of body 3 to 3i in the total length, i/j/es—diameter

3J in length of head, l| diameters from end of snout, and also apart. Body compressed : head acute, rather

depressed, with the lower jaw the longer. The posterior extremity of the intermaxillaries reaches to opposite

the front edge of the eye, the maxilla 4/5 of the same distance. Preorbital rather large and coarsely

serrated, as is also the lower edge of the preopercle. Teeth—villiform, with some rather enlarged ones in the

jaws. Fins—dorsal small, and situated in the posterior third of the length of the body. Pectoral rather above

half the length of the head. Outer ventral ray prolonged in some specimens. Anal commences from

close behind the end of the ventral spine and is continued almost to the caudal, fi-om which it is separated by a

. notch, its spines increase in length posteriorly. Scales—ctenoid, extending over the bases of the vertical fins.

iaferaZ-Znie—when present in the form of a simple orifice in the centre of each scale : occasionally it becomes

more tubular towards the caudal region. An accessory cavity to the gills exists above and behind the branchi».

Colours—brown, a silvery white band, usually interrupted, passes fi-om the eye to the centre of the

base of the caudal fin , a second similar one extends from the pectoral along the side, and a third at the base

of the anal. Sometimes there is a black light-edged ocellus at the upper part of the base of the caudal fin.

Hahitat.—Rxxevs of N. E. Bengal and Assam, extending into those of the hOls. It attains at least

4 inches in length. The one figured (life-size) was from Assam.

Genus, 4

—

Tkichogaster, Bl. Schn.

Colisa, Cuv. and Val.

BrancMostegals five, branchial arches with toothed tubercles. Opercle entire: preopercle usually serrated.

Cleft of mouth small, jaws little protractile. A single dorsal fin, the spinous portion more developed than the soft

:

anal similar, but of greater extent. Ventral consisting of a single elongated filiform ray. Teeth small m the jaws,

vomer and palatines edentulous. Lateral-line, when present, interrupted. Air-vessel divided posteriorly into two

portions. Pyloric appendages few. Intestines with many convolutions.

The numbers of the spines and rays in both the dorsal and anal fins are subject to considerable variation

in the species of this genus, whilst the character of the caudal is not invariably identical in all specimens of the

same species. The sub-opercle may be serrated or entire in the same species. The lateral-Hne has been said to

be present in some, absent in others : on this however undue stress has been laid. In examining 20

well-marked, banded Trichogaster chunas, it was found as follows :—in some anteriorly in the form of well-

marked tubes, or else they were moderately developed : in others the tubes were absent or represented by a

circular spot in the centre of the scale. The tube being the most highly developed form, when less so

the round orifice which even may be entu-ely absent, and as all these three varieties are found_ in T. chima, the

character of the lateral-line can hardly be considered a siifficient diagnostic distinction for species.

Oeographical distribution.—Large rivers and waters in their vicinity throughout SLnd, the Punjab,

N. W. Provinces, Bengal, Assam, and Burma, but appear to be absent in India, south of the Kistna river

throughout the Madras Presidency, along the western coast, and Ceylon.

Although Bloch and Cuv. and Val. remark upon the existence of these fishes at Pondicherry

and Tranquebar, I cannot help thinking some error as to locality has been recorded. The late Dr. Jerdon

informed me that he had never seen any in southern India, the Macb-as ]\Iuseum does not possess any, and I

have searched in vain for specimens at the two localities given above, where the native fishermen were

unacquainted with any fishes resembling the coloured drawings of a Trichogaster.

Ham. Buch. distinguishes the following six species of Trichogaster

:

—colisa, bejeus, cotra,laUus, sola, and

chuna. His MS. figure of bejeus is however so similar to his published colisa, as to leave but little doubt that

the two are varieties of one species, the former is said to have D. y, A. \^, the latter to possess D. -ff, A. -i-f-

The T. cotra is stated to have D. y, A. \^, and appears to be the young of the first species. T. lalius seems

to be a well marked form, whilst T. sola may be a variety of the black banded T. chma.

SYNOPSIS OF SPECIES.

1. Trichogaster chuna, D. ^}:i^, A. ffltj- Caudal slightly emarginate. A dark or black band from the

eye to the caudal fin. Bengal and Assam.
2. Trichogaster hibiosus, D. V> ^- 'tf*- Lips very thick and covered with papillse as in Labeo. Soft

dorsal elongated and pointed. Eight or ten bands on the sides. Bui-ma.

3. Trichogaster fasciatus, \\jW A. i^iZ^. Caudal notched or cut square. Body banded. Large rivers

of Sind, India, and Burma, except Madras, south of the Kistna.

4. Trichogaster lalias, D. »|-:i% A. iilff. Vertical fins densely scaled. Vertically banded with scarlet

and azure blue bands. Indus, Ganges, and Jumna rivers.

1. Trichogaster chuna, Plate LXXIX, fig. 3.

Trichopodus chuna. Ham. Buch. Pish. Ganges, pp. 121, 372.

Colisa chuna, Cuv. and Val. vii, p. 368.

Trichogaster chuna, Day, Proc. Zool. Soc. 1869, p. 520.

Bah-say-lee or Bainsa-saylee, Assam.

B. V, D. if:i% P. 9, V. 1, A. ii:|f, C. 15, L. L 27-29, L. tr. 5/10..
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Length of head from 3| to 4, of caudal 45 to 4}, height of body 2| to 2f in the total leng-th. Eyes—
rliameter 2f to 3 in length of head, 1/2 to 3/4 of a diameter from end of snont, and 1 apart. Preorbital and
lower edge of preopercle serrated. Maxilla reaches to below the front ncstril. Profile very slightly concave
over orbits : snout obtuse. Fins—dorsal fin commences midway between end of snout and base of first ray, its

spines increasing in length to the last, which equals the postorbital length of the head, and is 2/3 as

high as the soft dorsal which is longest in its middle. Pectoral as long as the head. The ventral ray reaches

to the posterior extremity of the anal. Caudal sUghtly emarginate. Scales—ctenoid, about 19 rows between
first dorsal spine and the snout, they are but sHghtly extended over the soft portion of the anal fins

and form a short sheath for the spines. Lateral-line—present. Colours—of a dull greenish, becoming
lighter along the abdomen : a dark, sometimes black, baud from the eye along the side to the lower half of the

base of the caudal fin. A dark band in the upper thu-d of the dorsal fin, and another on the back
along the base of that fin : anal banded similarly to the dorsal, and hkewiso with a dark band along the bases

of its soft portion. Caudal sometimes with a black spiot at its base, whilst its last third is rather dark,

occasionally with two or three transverse bands.

Out of 20 specimens seven had 18, the remainder 17 dorsal spines : of the anal spines, five had 20,

ten had 19, three had 18, and two had 17 ; those captured nearest the sea had, as a rule, the most spines.

Habitat.—The Brahmapootra from Upper Assam at Debrooghur to the Hooghly at Calcutta. It is

termed " Chuna kholisha at Goalpara," (H. B. MSS.). The Trichopodus sola, H. B. Pishes of Ganges, p. 120,

appeal's to be a variety of this species, and is termed " Jjillc sonrjtah and Icalah at Goalpara," (H. B. MSS.) Out
of 20 specimens the largest is 1'8 inches in length.

2. Trichogaster labiosus, Plate LXXIX, fig. 4.

B. V, D. V, P- 10, V. 1, A. i^s^ C. 15, L. 1. 30, L. tr. 5-G/12.

Length of head 4j, of caudal 4^, height of body 2| to 3^ in the total length. Etjes—diameter 3i in

length of head, 1 diameter front end of snout, and \\ apart. Preorbital denticulated. Preopercle very slightly

rounded at its angle, its lower limb rather strongly serrated : sub-opercle when serrated very slightly so.

Maxilla reaches to below the anterior nostril. Lips very thick and covered with papillae (as in Labeo).

Teeth—present in the jaws. Fins—dorsal spines increase in length to the last, which is 2/5 of that of the head,

soft dorsal jaointed, its third to fifth rays being elongated, and from two to three times as long as the last spine.

Anal commences below the base of the pectoral, its soft portion elongated, but not to so great an extent as the
soft dorsal. Caudal wedge-shaped, the central rays being- the longest. Scales—a few over the base

of the anterior anal spines, increasing in number posteriorly, whilst the soft portion of the fin is densely scaled :

fewer scales on soft dorsal. Colours—greenish superiorly, becoming lighter beneath, from eight to ten
oljliquely vertical dark bars on the sides. A light yellowish red band proceeds from the eye across the lower
jaw behind the lip, whilst posteriorly it has a dark edge. Fins dark, outer edge of anal yellowish-red.

Ilabitat.—Burma, foiind in the Irrawaddi at Rangoon, and certainly as high as Mandalay. The specimen
figured (Hfe-size) is from Rangoon.

3. Trichogaster fasciatus, Plate LXXVIII, fig. 6.

Triclinrjaster fasciatus, Bl. Schn. p. 1G4, t. 36 ; Giinther, Catal. iii, p. 387 ; Day, Proc. Zool. Soc.

18(39, p. 520.

Trichopodus colisa, lejeus, and cotra, Ham. Buch. Fish. Ganges, pp. 117, 118, 119, 120, pi. 15, f. 40;
Taylor, Brews. Edin. Journ. Sc. 1831, v. pp. 34, 37.

Colisa vxilcjaris, bejeus, cotra, and Povticeriana, Cuv. and Yal. vii, pp. 362, 365, 366, 370, pis. 196, 205.

Polyacanthus fasciatus, Cuv. and Val. vii, p. 369.

Colisa vulgaris, Swainson, Fishes, ii, p. 235 ; Bleeker, Yerh. Bat. Gen. xxv, Beng. en Hind. p. 94.

Colisa fasciata and Ponticeriana, Jei'don, M. J. L. and Sc. 1848, p. 145.

Kussuah and Coilia, Ooriah ; Pommdi, Tel. ; Kiin-fjee, Punj. ; Pich-ru, Sind. ; Koh-lee-hona, Assam.
;

Nga-pm-thick-kouk and Nga-phyin-thaleb, Burm.

B. V, D. VW, P- 10, V. 1, A. fj:i^-, C. 15, L. 1. 29-31, L. tr. -^h^, Ctec. pyl. 2.

Length of head 3f to 4^, of caudal 4^ to 5^, height of body 21 to 3i in the total length. Eyes—
diameter 3j to 3^ in length of head, 3/4 to 1 diameter from end of snout, and 1| to If apart. Preorbital

denticulated in the young, only its lower edge in the middle aged, whilst in the adults it may be entire : lower
limb of preopercle serrated, and sometimes a few serratures on the sub-opercle. Fins—dorsal spines of

moderate strength, the last the longest and equal to the postorbital length of the head, the soft portion in some
is rounded, in others more pointed and even 1/4 longer than the last spine, soft anal resembles the soft dorsal

:

caudal notched or cut square. Scales—there are few on the vertical fins of Assam specimens, more on those

from Calcutta or Ganjam. Colours— superiorly greenish, becoming dirty white below : a green spot on either

gill cover : eyes red : fourteen or more orange bands descend obliquely downwards and backwards from the

back to the abdomen : ventral fin edged with red and variegated with black, green, and white : dorsal and
caudal fins spotted with orange. Immature specimens with a black spot at the root of the caudal fin.
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The Assam variety has higher dorsal spines and a more pointed soft dorsal and anal fin, which

are like-wise less scaled, than in those from Calcutta.

18 Assam specimens—1 had 17, 13 had 16, 4 had 15 dorsal spines ; 3 had 17, 10 had 16, 5 had 15 anal spines.

4 Calcutta „ — 1 „ 16, 3 „ 15 „ „ ; 1 „ 17, 2 „ 16, 1 „ 15 „ „

4Ganjam „ —2 „ 17, 2 „ 16 ; 1 „ 18, 3 „ 1" " "

The Assam variety appears to be T. bejeus. H. B., and is T.fasciatus, var. Playfair, (P. Z. b. ieb/, p. io;

from Cachar. T. cotra, H. B. (^Sada kJwUsha, Goalpara, H. B. MSS.) may be the young, it is said not to exceed

2 inches in length, and to have transverse blue bars on the sides. D. 17
|
18, A. 19

|

16.
, ^

Eahitat.—The Coromandel coast as far south as the river Kistna, the estuaries of the Ganges,

Cachar, and Assam, Punjab, N. W. Provinces, and Sind, British and upper Burma :
attaining to 5 inches

in length.

It is dried in places in India, whilst in Burma it is frequently made into Ngapee.

4. Trichogaster lalius, Plate LXXIX, fig. 5.

Trichopodm lalius. Ham. Buch. Fish^ Ganges, pp. 120, 372.

Colisa lalius, Cuv. and Val. vii, p. 366.

Colisa unicolor, Cuv. and Val. vii, p. 368.

Trichogaster unicolor, Giinther, Catal. iii, p. 388.

Trichogaster lalius. Day, Proc. Zool. Soc. 1869, p. 520.

Kung-gee, Punj.

B. V, D. if;i°, P. 10, V. 1, A. H:«. C. 15, L. 1. 26-28, L. tr. 4i-5i/10.

Length of head 34 to 3i, of caudal 4i to H, height of body 2^ to 2i in the total length. Eges--

diameter 3i to 3* in length of head, 3/4 of a diameter from end of snout, and 1 apart. Profile over eyes rather

concave. Preorbital denticulated : lower limb of preoperole sen-ated, sub-opercle entire. TeefA—present in

iaws. Fins—AovsaX spines increase in length to the last, the soft dorsal and anal rounded, not produced.

Caudal rounded, in large specimens cut square, or even very shghtly notched. ScaZes-covering the

soft dorsal, and very densely the soft portion of the anal, they form a high sheath to the anal spines

CoZowrs-vertically banded with scarlet and light blue, half of each scale being of either colour. Dorsal and

caudal fins barred in scarlet dots. Anal with a dark band along its base, and a red outer edge.

In the cold season at Calcutta these lovely little fishes are often sold alive in bottles of water, and they

thrive pretty well in an aquarium. The specimens of T. unicolor at Paris appear to belong to this species._

Habitat.—Ganges and Jumna rivers, very common at Calcutta, also in Sind : it attains nearly 2 inches

in length. It is termed " Lai khoUsha at Goalpara," (H. B. MSS.)

STOMACH AND c^CAL APPENDAGES OF ChrysopTirys daUia.

appear:

as a distinct species, -which appears to correspond with C. ccdmnara (Tariety). Douhtless there are two,
f^"'"?'

/""=;' ^;,,/J „, .,

species, however the only fom I have iskm at Calcutta is that figured, which I think agrees with H. Buchanan 3 type captured at tne

same place.
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Family, XXXIX—TEACHYPTEEID^, pL, Swainson.^^

Trcnaiidei, pt. CuV. : Gijmnetridir, pt. Swainson.

Branchiostegals six : pseudobranchiaB present. Body elongated, and strongly compressed. Gill openings

wide : gills four. Eyes lateral. Cleft of mouth slight. Dentition feeble. A single dorsal fin occupying the

whole of the back, having a detached anterior portion, the whole composed of rays that are neither branched

nor articulated : anal absent : caudal not in the longitudinal axis of the fish, or else rudimentary : ventrals

thoracic. Scales absent. Pyloric appendages numerous. Vertebrae many. Bones soft.

Genus, 1

—

Regalecus, Briinn.

Gymnetriis, Bl. Schn.

Definition as in the family, liJceivise the ventral in the form of a sinc/le filament with a dilated extremity.

Caudal fin, if present, minute.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. D. 4-5/320. Silvery. Coromandel coast of India.

1. Regalecus Russellii, Plate LXXIX, fig. 2.

Gymnetrus, Russell, Fish. Vizag. i, p. 28, pi. xl.

Gymnetrus Eussellii, Shaw, Zool. iv, p. 195, pi. 28 ; Cuv. and Val. x, p. 377.

Xiphicthis EusseUii, Swains. Fishes ii, p. 46; Jerdon, M. J. L. and Sc. 1851, p. 139 (not synom.)

Begalecus russellii, Giinther, Catal. iii, p. 311.

B. V, D. 4-5/320, P. 11, V. 1, C. 4.

Body lanceolate, sword form, smooth, without scales. Mouth small, oblique, jaws extractile, the upper

slightly the longer. Teef/i—absent. Fins—iom or five rays on the head at first distinct, subsequently uniting

and forming a long filament : second dorsal extends from the neck to near the caudal fin, the_ central rays the

longest. Pectoral short. Caudal distinct fi'om the dorsal, consisting of four rays united into one filament.

iS'ccyZes—absent. Colours—a pale silver, but the sUvering comes off upon handling: dorsal fin with a

dark edge.

The fish described and figured by RusseU was captured on the outside of the surf at Vizagapatnam,

March, 1788, and does not appear to have been subsequently observed.

ZfaiiYn^—Vizagapatnam, grows to two feet eight inches in lengtb. The figure is after RusseU.

* Swainson, 1839 (Fishes ii, p. 47) instituted this family : Giinther, 1861 (Catal. iii, 300) adopted the same name but omitted

any reference to Swainson, as a conseqnence the nomenclature (see Carus and Gerstaeclier, Pisces, p. 546), has been erroneously credited

to the latter of those two ichthyological authors.
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Family, XL—GLYPHIDODONTID^,* Cantor.

Scicwioidei, pt, Cuv. ; Labroidd ctenoidei, Miiller; Ctenolabridm, Owen; Pomacentrida:, Giinther.

Branchiostegals from five to seven : pseudobranchise present. Gills three and a half. Eyes lateral.

Body more or less short and compressed. Bones of head variously armed or smooth. Teeth in jaws

feeble, palate edentulous : inferior pharyngeal bones coalescing, with or without a median longitudinal

suture. Some of the dorsal, anal, and ventral rays unarticulated, forming spines. A single dorsal fin with

the spines equal in number to or somewhat less than the rays, very rarely more : the soft anal similar to the

soft dorsal, and with two or three spines : ventrals thoracic, with one spine and five rays. Scales ctenoid.

Air-vessel present, and destitute of any pneumatic duct. Pyloric appendages few.

GeograiMcal distribution.—Seas of India and tropical seas. A few extending into estra tropical regions.

SYNOPSIS OF GENERA.

1. AmfMprion. Opercles and preorbital serrated or denticulated. Teeth in a single row. Indian Ocean

and beyond. . .

2. Premnas. Opercles serrated: preorbital armed with one or two spines, ieetli m a single row.

Seas of India to the Malay Archipelago and beyond. m . • -n-p
3. Tetradrachmum. Preopercle serrated, and sometimes the preorbital. Teeth m a villiform band.

Red Sea, east coast of Africa, seas of India to the Malay Archipelago and beyond.
_

4. Pomaceiitrus. Preopercle serrated, and sometimes the preorbital. . Teeth m a single row. Red Sea,

east coast of Africa, seas of India to the Malay Archipelago and beyond.

6. Ghjphidodmi. None of the opercles serrated. Teeth in a single row. Red Sea, east coast of Africa,

seas of India, to the Malay Archipelago and beyond.
, r i ,

6. EeUastes. None of the opercles serrated. Teeth conical. Tropical seas, also found in the

Mediterranean.

Genus, 1

—

Amphiprion, Bl. Sclin.

Comdnus, sp. Gronov. ; ProcMlus, (Klein), Cuv.

Branchiostegals five : pseudobranchioe. A II the opercles and preorbital are denticulated, the teething on the

opercle and snhopercle being almost spinate. Teeth in the jaws in one row, conical and small. Scales^ of moderate

or rather small size. Dorsal fin ivith from 9 to 11 spines : anal with two. Lateral-line ceases in a tubular

form below the end of the dorsal fin, or is cmitinued lower down in the form of a simple orifice in each scale.

Air-vessel piresent. Pyloric appendages few.

The fishes forming this Genus have as a rule very vivid and decided colouring, vertical bands of a more

or less white tint being present in the majority. It appears very probable that some of the species founded on

colours, are merely varieties. The caudal fin seems more rounded in the young than in the adults.

Geographical distribution.—Red Sea, east coast of Africa, seas of India to the Malay Archipelago

and western portions of the Pacific.

SYNOPSIS OP SPECIES.

1. Amphiprion ephipipium, D. \srJLX^ A. „?t-j, L. 1. 50-5.5, L. tr. 7/18. Dull yellow, with a dark blotch

on the side. Andamans to the Malay Archipelago and beyond.

2. Amphiprion frenatus, D. \%-_\\, A. -^^-"t^, L. 1. 50-55, L. tr. 7/18. Dull yellow, with a dark blotch on

the side and a narrow white band from the nape over the opercles. Andamans to the Malay Archipelago

and beyond. , • , , i n

3. Amphiprion Seboi, D. \^ZW, A. j^?t3. L. 1. 50-55, L. tr. 6/18. Dark, with two white bands, one from

nape over opercles, the second from the middle of dorsal fin down the side, it is also continued along the ujiper

third of the soft dorsal. End of free portion of tail and caudal tin yellow. Andamans to the Malay

Archipelago and beyond.

4. Amphiprion Glarldi, D. if, A. W- L. 1. 55, L. tr. 6-7/19. Dark, with three white cross bands : snout,

chest, pectoral, and caudal yellow. Ceylon to the Malay Archipelago and beyond.

* Miiller seijarated .is Fharyngognathi, the families haying the inferior pharyngeal bones combined as in Pormcentridce,

Labrido! and Chromides, from the rest of the Acanthopterrgians, a division which does not hold good on a more extended investigation.

Thus, Genus Gerres was found to have these bones as in the Pharyugognathi, but Kiier (Wien. Sitz. Iviii, p. 301) has ob=i-rved

that Gerres macrosoma is an exception, having them separated, .and Professor Peters has recorded the same tact in G. jjlitimer*

and several East Indian species. They are coalesced in some of tlie GoUid(s, not so in others.

C
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5. Amflufirion joercula, D. ifrH, A. —''r^, L. 1. 60-60, L. tr. 7-8/21-23. Yellow, with three white,

black-edgod cross bands. Pectoral and caudal j'ellow, with a white edge having a black base. Seas of India

to the Malay Arcliipelago and beyond.

6. Amphiprioti hifaseiatum, D. y-j-Vs", A. Tir^Ta-, L. 1. 50-5.5, L. tr. 6/19. Dark, with two milk-white cross

bands. Caudal with a white upper and lower edge. Andamans to the ilalay Archipelago and beyond.

7. Ampliq^wn akalhqnsus, D. -j^f-Vg-, A. t/t*'' ^- '• ^*^' ^- *'"• 6/24. Orange, with a blue band from the

snout to the dorsal fin : scales on body with a light spot. Andamans to the Malay Archipelago.

1. Amphiprion ephippium, Plate LXXX, fig. 1.

Lutjanus eijMppitmi, Bl. iv, p. 121, t. 201, fig. 2 ; Lacep. iv, pp. 229, 230.

Amphijm'rm ephippium, Bl. Schn. p. 200 ; Cuv. and Val. v, p. 386 ; Schleg. Overz. Amp. &c. Verh. Nat.

Gen. Overz. Bezitt. p. 18; Bleeker, Batoe, p. 321 ;
Giinther, Catal. iv, p. 10 ; Day, Proc. Zool. Soc. 1870, p. 695.

C'oracinus insignitus, Gronov. Syst. ed. Gray, p. 57.

B. V, D. ia:H, P- 19, V. 1/5, A. t^'^^, C. 15, L, 1. 50-55, L. tr. 7/18, Ckc. pyl. 2.

Length of head ?A to 3J, of caudal 5^ to 5^, height of body 2^ to 25 in the total length. Eyes—
diameter l/-i of length of head, 1 diameter from end of snout, and \\ apart. The maxilla reaches to below the

first third of the eye. Preopercle serrated, suborbital ring of bones, opercle and sub-o])ercle denticulated.

Fins—dorsal spines of moderate strength, and nearly as high as the rays, there being no notch between the

two portions : caudal more rounded in the immature than in the adult. Lateral-line—the tubular portion ceases

after passing along about 36 scales, reappearing some rows lower down in the form of a round hole in each

scale. Colours—of a dull yellow, with a dark blotch on the side which runs into the general colour, the outer

edge of the ventral brown.
Habitat.—Andamans and Nicobars, to the Malay Archipelago and Australia. The specimen, figured

life-size, was brought from the Nicobars by the late Dr. Stoliczka.

2. Amphiprion frenatus, Plate LXXX, fig. 2.

Brevoort, Amer. Exp. to China and Japan, p. 2G3, pi. vi, f. 4 ; GUI, Proc. Acad. Xat. Sc. Phil. 1800,

p. 148.

Ampltipn-ion tricolor, Giinther, Catal. iv, p. 8; CasteLaau, P, Z. S. Yict. ii, p. 92.

B. V, D. \%IW, P. 19, V. 1/5, A. i^^T^, C. 15, L. 1. 50-55, L. tr. 7/18.

The proportions are as in the last species (A. epliippimn). Colours—of a brownish orange hue,

becoming lightest on the abdomen and free portion of the tail : a blackish blotch descends from below the last

five dorsal spines and first few rays to the middle of the sides. A pearl coloured or bluish band of varying

width passes from the nape over the oporcles : ventrals externally blackish.

Although I have placed this fish as distinct from A. ephppium, it seems not unlikely that it is

merely a variety. Amongst the fishes I took at the Andamans were several of the young having the white

ocular band, whilst all the adults were without it, being A. epliippium. Since then I have seen several adults

with the light band, but I am not sure whether such may not be the livery of the immature retained

in the adult stage.

Uahitat.—Madagascar, Andamans, to the Malay Archipelago, Australia, &c.

3. Amphiprion Sebae, Plate LXXX, fig. 3.

Seba, iii, p. 70, t. 26, f. 24.

Arnphiprion Sebw, Bleeker, Batav. p. 478 ; Giinther, Catal. iv, p. 4.

B. V, D. if-.H, P- 20, V. 1/5, A. T^\^, C. 15, L. 1. 50-55, L. tr. 6/18.

Length of head 4 to 4i, of caudal 5^, height of body 2f to 3 in the total length. Eyes—diameter 3^
in length of head, 1 diameter from end of snout, and also apart. The maxilla reaches to below the

front third of the eye. Suborbital ring of bones and preopercle serrated : opercle and sub-opercle denticulated.

Fins—dorsal spines of moderate strength, increasing in length to the fourth, which equals about 1/3 of

the length of the head, posteriorly they decrease so that the fin is deeply notched, soft dorsal 1/3 higher than

the spinous. Caudal cut square, or rather emarginate in the adult. Lateral-Hue—interrupted after about

the thirty-eighth scale. Colours—brownish-black, with two milk-white cross bands, the anterior goes

fi'om over the nape to the sub-opercle, touching the orbit anteriorly and covering most of the opercle posteriorly.

The second band goes from the three last dorsal spines and four first rays, ending inferiorly a little in

front of the vent, superiorly it covers the upper third of the soft dorsal fin : end of free portion of the tail and

caudal fin canary-yellow. A young specimen 3/4 of an inch in length had the snout, muzzle, and chest dull

yeUow, pectoral greenish, its base black.

Hahitat.—Andamans to the Malay Archipelago. The specimen figured (life-size) was taken at the

Andamans ; both it and another of equal size captured at the same time had D. \\.

4. Amphiprion Clarkii.

? Antliias polymnns, Bloch. t. ccexvn, f. 1. ^
Aiithias Clarkii, Bennett, Fish. Ceylon, p. 29, pi. 29.
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AmpUpnon xantliurus, Cuv. and Val. v, p. 402 ; Bleeker, Batav. p. 480 ;
Jerdon, il. J. L. and S. 1851,

p. 133; Giinther, Catal. iv, p. 5.
,-i-- , r^

Ampliiprion Clarldi, Cuv. and Val. is, p. 504 ; Peters, in Wieg. Archiv. 1855, p. 2bo ;
Gunther, Catal.

iv, p. 5 ; Kner, Novara Fisclie, p. 240.
, ^ , .

ximpliipnon hicinctus, Riipp. Atl. p. 139, t. xxxv, f. 1 ; Cuv. and Val. is, p. 505 ;
Gunther, Catal. iv, p. b;

Playfair, Fish. Zanz. p. 80 ; Klunz. Fische, d. Roth. Meer. Verh z. b. Ges. Wien, 1871, p. 518.

Amphiprion Japonicus, Schleg. Faun. Japon. Poiss. p. 66.

Amphiprion cliri/sargus, Richardson, Ich. China, p. 254.

Prochilus clarldi, Bleeker, Bintang, 1868, p. 4.

Prochilus xanthurus, Bleeker, Madagascar, p. 85.

B. V, D. it, P. 19, V. 1/5, A. ^, C. 15, L. 1. 55, L. tr. 6-7/19.

Length of head 4i, of caudal 4^ to 4f, height of body 2i to 2t in the total length. J?(/es—diameter 3 to

3h in length of head, 1 diameter from end of snout, and 1^ apart. Dorsal profile more convex than the

abdominaf. Preorbital and suborbital ring of bones denticulated : vertical limb of preopercle likewise

serrated : opercle and sub-opercle spinate, also in two distinct patches on the opercle. The maxilla reaches to

under the anterior edsre of the orbit. Teeth—ia a single conical row in both jaws. J'jjjs—dorsal spines strong

and lower than the rays, the fin is scarcely notched : caudal lobed, the upper slightly the longer. Sccdes—

some over the soft dorsal and anal fins. Lateral-Uiie—tubes cease opposite the posterior extremity of

soft dorsal fin. Colours—light brown, with three milk-white cross bands, the first passing fi-om m front

of the dorsal fin, over the opercles just touching the posterior edge of the orbit, and is continued on to the inter-

and sub-opercles : the second, commencing at the base of the last five dorsal spines, passes to the front of the

base of the anal fin : the third crosses the free portion of the tail. Snout, chest, pectoral, and caudal yellow.

Eabitat.—'Red Sea, Ceylon, to the Malay Ai-chipelago and beyond.

5. Amphiprion percula, Plate LXXX, fig. 4.

Anthias polynema, var. Bloch. t. cccxvi, f. 3.

Lutjanus polymnus, var. Lacep. iv, p. 224.

Lutjanus percula, Lacep. iv, pp. 239, 248.
^ a n i /->

Amphiprion percida, Cuv. and Val. v, p. 397 ; Bleeker, Amb. and Ceram, p. 287 ;
Schlegel, Overz.

Amphip. &C. Verb. Nat. Gen. Ned. Overz. Bezitt. ]). 19 ; Steind. Verb, zool-bot, Ges. Wien, 18G1, p. /8

;

Gunther, Catal. iv, p. 7 ; Kner, Novara Fische, p. 241 ; Day, Proc. Zool. Soc. 1870, p. 695.

Amphiprion tunicatus, Cuv. and Val, v, p. 399, pi. 132, f. 2 ; Less. Voy. Coq. Poiss. p. 192, pi. xxv, t. 3.

Amphiprion ocellaris et melanurus, Cuv. and Val. v, pp. 399, 400.

Ed-ole-jo-do-dah, Andam. or "Turtle's stomach," because they are generally found mside Actiniw, which

are looked upon as those organs.

B. V, D. \%:U, P. 17, V. 1/5, A. ^'.-j^, C. 15, L. 1. 50-60, L. tr. ^:hi-

Length of head 3f to 4, of caudal 4 to 4|, height of body 2| to 3 in the total length, i/yes—diameter

3i to 4 in length of head, 1 diameter from end of snout, and also apart. Opercle and subopercle strongly

denticulated : suborbital ring of bones spinate. The maxilla reaches to below the front edge of the eye.

Fins—doraal spines strong, the second to the fourth the highest, but not equalling the soft dorsal.
^
Caudal

wedge-shaped or rounded. Lateral-line—ceaaes below about the fourth dorsal ray, and from the thirtieth to

thii-ty-fourth scale. Colours—groundi colour bright yellow, with three broad milk-white cross bands having a

black edging, the anterior being convex, the convexity being forwards over the hind part of the head._ The

centre one from the middle of the dorsal fin to the vent, and the posterior one over the free portion of

tail. Pectoral and caudal deep yellow or brownish yellow, ha^'ing a broad white edge which has a narrow

black base: dorsal and anal yellow with a white edge having a black base: ventral yellow, with a black

extremity. In some specimens the posterior white "band on the body is continued along either side of

the caudal fin. \ c
Hahitat.—Seas of India to the Malay Archipelago and beyond. The specimen figured (hfe-size) is ti-om

the Andamans, where it was taken from inside an Actinia.

6. Amphiprion bifasciatum.

Anthias hifasciatus, Bloch, t. cccxvi, f. 2.

Amphiprion hifasciatus, Bl. Schn. p. 204 ; Cuv. and Val. v, p. 392 ; Schleg. Overz. Amp. m Verh. Nat.

Gen. Overz. Bezitt. p. 18 ; Bleeker, Amb. and Ceram. p. 282 ; Giinther, Catal. iv, p. 3.

Holocentrus hifasciatus, Bl. Schn. p. 567.

Lutjanus jourdin, Lacep. iv, pp. 191, 235.

Amphiprion laticlavius, Cuv. and Val. v, p. 394, pi. 132, f. 1 ;
Swainson, Fishes, ii, p. 217.

B. y, D. Ti-Vr. P- 15. V. 1/5, A. ^?Ta, C. 17, L. 1. 50-55, L. tr. 6/19.

Length of head 4 to 4^, of caudal 4* to 5, height of body 2i to 2f in the total length. E(/e.?—diameter

1/4 of length of head, 1 diameter from end of snout, 1^ apart. Preorbital and preopercle strongly denticu-

lated : preopercle serrated : opercle and subopercle spinate. Lateral-line—tubes cease opposite the middle of

the soft dorsal. CoZoztrs—brownish-black, with two milk-white cross bands : the anterior from the nape passes

3 c 2
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over the opercles, just toucLing the posterior edge of the orbit : the second from the last three spines and first

few dorsal rays is continued downward to tlie middle of the body, and backward to the summit of all the dorsal

rays : caudal black, with a white upper and lower edge.

It is suggested that A. intermedius, Schlegel, is a variety of this species, differing in colour it being
brownish, with a curved milk-white band from the nape over the opercle and subopercle : a second from the

last few dorsal spines to in front of the base of the anal, it is rather produced superiorly and posteriorly : a third

over the free portion of the tail. Fins brownish, edged witli black, and tipped with white. In one of the two
specimens in the Calcutta Museum, the pectoral has a black extremity with a white edge.

Mahitat.—Andamans to the Malay Archipelago and beyond.

7. Amphiprion akallopisus.

Sleeker, Sumatra, ii, p. 281, and Groot Oby. j). 438 ; Giinther, Catal. iv, p. 10.

B. V, D. ^V-Vf- P- 19. V. 1/5, A. ^\-,, C. 15, L. 1. 60, L. tr. 6/24.

Length of head 3^ to 4j, of caudal 4^ to 5i, height of body 2f to 3 in the total length. Eyes—diameter

3| in the length of head, 1 diameter from end of snout, and also apart. All the opercles and suborbital ring of

bones coarsely denticulated. Fins—dorsal spines of moderate strength, short, increasing in length to the fourth,

a notch between the spinous and soft portions. Caudal rounded. Colours—orange, brightest on the head, chest

and base of caudal fin : a blue band runs from between the orbit to the dorsal fin where it divides into two, half

going along either side of the base of the fin. Scales on body with a light spot.

In a specimen 1'5 inches long from the Andamans the preopercle is entire.

Habitat.—Andamans to the Malay Archipelago.

Genus, 2

—

Peemnas, Cuv.

Bmnchiostegals five or six : pseudobrmichice. All the opercles serrated : a long strong spine at the posterior

edge of the preorhital. Teeth in a single row, conical and small. Dorsal ivith 9 or 10, a7ial with 2 spines. Scales

Iif moderate sise. The lateral-line ceases below the end of the dorsal fin. An air-vessel. Pyloric appjendages three.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Premnas Uaculeatus, Bloch, D. /f-A) ^- tt^tt. L. 1. 50-60.

1. Premnas biaculeatus, Plate LXXX, fig. 5.

Chcetodon biaculeattis, Bl. t. 219, f. 2.

Lutjanus trifasciatus, Bl. Schn. p. 568.

Holacantlms biactdeatus, Lacep. iv, pp. 528, 537.

Molocentrus Sonneratii, Lacep. iv, pp. 344, 391.

Scorpicena aculeata, Lacep. iii, pp. 258, 268.

Premnas trifasciatus, Cuv. and Val. v, p. 405.

Premnas semicinctus, Cuv. and Val. v, p. 409, pi. 133, f. 1 ; Swainson, Fishes, ii, p. 217.

Premnas unieolor, Cuv. and Val. v, p. 410.

Premnas biaculeatus, Bleeker, Banda, iii, p. 105 ; Giinther, Catal. iv, p. 10.

B. V, D. t6?tV-to. P- 19, V. 1/5, A. „?^, C. 15, L. 1. 60-70, L. tr. 14/35, Cffic. pyl. 3, Vert. 12/14.

Length of head 4, caudal 4j, height of body 2f in the total length. Eyes—diameter a little above

3J to 4 in length of head, 1 to Ij diameters from end of snout, and 1 apart. Preorbital armed with two
strong spines, one of which commences o])posite the anterior third of the orbit, the largest below its posterior

third, the longest reaches the opercle. Preopercle rounded, its vertical border serrated, as is also the lower

edge of the subopercle. Fins—fom'th dorsal spine longest, and the second of the anal. Lateral-line—ceases in

a tuliular form opposite the third dorsal ray. Colours—black or chestnut-brown, fins edged vrith black. A
broad white band margined with black passes over the occiput and on to the opercles and subopercle : a

second from the three last dorsal spines to in front of the base of the anal : a third over the free portion of the

caudal.

This fish is said to use Actinim as a hiding place (De Cresp. Proc. Zool. Soc. 1869, p. 248).

The specimen figured (life-size) is fi'om the Malay Archipelago, and for it I am indebted to Professor

Schlegel and Dr. Hubrecht of Leyden.
Habitat.—Seas of India to the Malay Archipelago and beyond.

Genus, 3

—

Teteabeachmum, Cantor.

Pascyllus,* Cuv.

Branchio.stegals five : pseudobranchiiB. Preopercle, a^id occasionally the preorbital are serrated. Teeth villi-

form, in a narrow hand, the outer being somotvhat the larger. Dorsal with 12 or 13, anal ivith 2 spines. Scales large

(/r of moderate size. Lateral-line ceases in a tubular form below the soft dorsal, hut is continued along the central

row of scales as a circular hole in each. Air-vessel large. Pyloric appendages two or three.

• Preoccupied by Latreille (1796), ColeoiAera.
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SYNOPSIS OF SPECIES.

1. Tetradrachmum marginatum, D. tt-T6. ^- TT-rj. ^- 1- 25-26, L. tr. 3/12. Bluish, witli a dark zone

from the front dorsal spines to the ventral fin : scales on head and body with a blue spot. Red Sea, East coast

of Africa, seas of India to the ]\falay Archipelago and beyond.

2. Tetradrachmtan aruanum, D. f|, A. W. L. 1. 2.5-27, L. tr. 3/11. White, with three vertical black

bands. Red Sea, East coast of Africa, seas of India to Polynesia.

1. Tetradrachmum marginatum, Plate LXXIX, fig. 7.

Pomacentms marginatus, Riipp. Atl. Fische, p. 38, t. viii, f. 2.

Bascyllus marginatus, Cuv. and Val. v, p. 439, pi. 133, f. 2 ; Lefebvre, Voy. Abyss, vi, p. 231 ; Guer.

Menev. Iconog. iii, pi. xix, f. 6 ; Steind. Verb, zool-bot, Gcs. Wien, 1861, p. 77 ;
Giinther, Catal. iv, p. 14

;

Klunz. Fische Roth. Meer. Verb. z. b. Ges. Wien, 1871, p. 520.

Bascyllus xantlwzona, Bleeker, Banda, i, p. 247 ; Giinther, Catal. iv, p. 14.

Pomacentre gros yeux, Lienard, Dix. Rapp. Soc. Hist. Nat. Maur. p. 34.

Tetradrachmum aanthozona, Bleeker, Fish. Madagascar, p. 85.

B. V, D. ^.^^3, P. 17, V. 1/5, A. ^'„, C. 17, L. 1. 25-26, L. tr. 3/12.

Length of head 3? to 4, of caudal 3f to 4, height of body If in the total length. .E^es—diameter

2\ in length of head, 1/2 to 3/4 of a diameter from end of snout, and 1 apart. Body strongly compressed : the

profile, omitting the caudal, is nearly orbicular. Preorbital narrow, the suborbital ring and hind edge

of preopercle serrated. Fins—dorsal spines from the second to the last of about equal length : caudal slightly

emarginate. Colours—Bluish. A dark band passes from in front of and below the first two dorsal spines,

through the base of the pectoral to the ventral. Snout dark. Every scale on the head with bright blue spot

edged with black, also those on the chest and lower two-thirds of the body : a few on the U])per third of

the body likewise similarly spotted. Soft dorsal and caudal yellow : spinous dorsal, ventral, and anal black.

A small specimen of this species was di-edged off the Andamans by Mr. Wood- Mason. The one figured

was given me for that purpose by Dr. Bleeker.

Habitat.—Red Sea, east coast of Africa, Andamans, to the Malay Archipelago, China, and beyond.

2. Tetradrachmum aruanum, Plate LXXX, fig. 6.

Chcetodon arcuatus, Linn. Mus. Ad. Fried, t. xxxiii, fig. 8, and Syst. Nat. p. 1243 ;
Shaw, Zool. iv,

pp. .341 and 348.

Clmtodon aruanus, Bloch. iii, p. 62, t. cxcviii, f. 2 ; Bl. Schn. p. 220; Shaw, Zool. iv, p. 348.

Chcetodon abu dafar, Porsk. p. 16.

Lutjaniis aruanus, Lacep. iv, p. 720.

Pomacentrus aruanus, Riipp. Atl. Fische, p. 39.

Chcetodon araneus, Bennett, Pish. Ceylon, p. 17, pi. xvii.

Bascyllus aruanus, Cuv. and Val. v, p. 434 ; Bennett, Life of Raffles, p. 688 ; Riipp. N. W. Fische,

p. 129; Bleeker, Banda, i, p. 246, iii, p. 108; Giinther, Catal. iv, p. 12; Kner, Novara Fische, p. 241 : Klunz.

Fische Roth. Meer. Verb. z. b. Ges. Wien, 1871, p. 519.

Tetradrachmum arcuatum, Cantor, Catal. p. 241 ; Bleeker, Bintang. 1868, p. 4.

B. V, D. \i:\i, P. 17, y. 1/5, A. ^^.^, C. 15, L. 1. 25-27, L. tr. 3/10-11, Ciec. pyl. 3, Vert. 12/14.

Length of head 4, of pectoral 4, of caudal 4| to 5, height of body 2^ in the total length. Eyes—
diameter 2/5 of length of head, 1/2 a diameter from end of snout, and 1 apart. The maxilla reaches

to below the anterior fourth of the orbit. Preorbital, pre- and sub- opercles serrated. Shoulder-bone also

serrated. Jl^i7!s—third dorsal spine the longest, as is also the second of the anal. Colours—pearl-white, with

three vertical black bands, the anterior descending from the three first dorsal spines through the eye oyer the

snout to the under surface of the lower jaw : "the second from the sixth to the ninth dorsal spines to

the ventral fins, which are black : the third from the base of the soft dorsal to the anal : caudal dark, light

posteriorly.

Hctliitat.—Eastern coast of Africa through the seas of India to Polynesia, &c. : it is numerous at the

Andamans, Nicobars and Burmah, but much rarer in Western than in Eastern India.

Genus, 4

—

Pomacentehs, (Lacep.) Cuv.

Pristotis, Riipp. : Lepidozygus, Giinther.

Branchiostegcds four or five : pseudohrancMce. Preopercle and usually infraorlltal ring serrated. Teeth

small, compressed : the crowns smooth or emarginated. Borsal with 12 or 13, ancd with 2 spines. Scales rather

large. Lateral-line ceases below the soft dorsal fin. Air-vessel present. Pyloric appendages few.

Geegraphical distribution.—Tropical seas of both hemispheres.
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SYNOPSIS OF SPECIES.

1. romaccntrus triUnealus, D. f|, A. ^, L. 1. 28, L. tr. 3/9. One or two blue spots on eacli scale.

Ttree to five blue vertical lines on tlie foreliead. A dark spot on operclcs, another across free portion of the

taO, a third on the first third of the soft dorsal in the young. Red Sea to the Malay Archipelago and

2. Pomacentrus trimaculatus, D. yJ-Vr- A-. tt-tt. ^- 1- 27-28, L. tr. 4'9. Greenish yellow, -with the scales

on the head spotted with bluish : three black blotches on the back, descending on to the sides. Two blue lines

iK'tween the eyes, and a light band over the nape. Andamans to the JSIalay Archipelago.

3. Pomacentrus hlfasciatus, D. i^, A. ya?^, L. 1. 28, L. tr. 3/9. Yellowish, with two black bands

descending from the back to the sides. Andamans and Malay Archipelago.

4. Pomacentrus BavkaneHsis, D. ^, A. rr-rs- L. 1. 26-28, L. tr. 3/9. Two blue Unes along forehead, two

more thi-ongh the eye. Scales on body with blue spots. A black white-edged spot from second to sixth dorsal

rays and usually another across the free portion of the tail. Andamans to the Jlalay Archipelago.

6. Pomacentrus Uttoralus, D. i|, A. y\, L. 1. 27, L. tr. 3|/9. Olive, with blue spots on the scales. A
black spot at commencement of the lateral-line, another at base of pectoral fin, and a tlurd across the free

portion of the tail. Andamans to Australia.

6. Pomacentrus Jerdoni, D. if; A. ^, L. 1. 34, L. tr. 5/11. Olivaceous, blue spots on gill-covers and also

on scales of sides. A black spot at base of pectoral. Madras.

7. Pomacentrus alhnfasckdus, D. ^ Vj ', A. yg^^, L. 1. 26, L. tr. 3/9. Olive, bluish spots on head, a broad

vertical yellowish band below last dorsal spines, a round black spot edged with white at base of pectoral.

Andamans to the Malay Ai-chipelago.

8. Pomacentrus imnctatus, D. \Y.\-%, A. -j^^^, L. 1. 27, L. tr. 3^/10. Bluish dots on head and body : a

l)lack spot edged anteriorly with white across the base of the last six dorsal rays. Red Sea to the ilalay

Archipelago. .
,

9. Pomacentrus laUatus, D. -^J^, A. -^'i^, L. 1. 28, L. tr. S^IOJ. Lips very thick. Brownish, with

dark fins. Blue spots on some of the scales of the head and body. Andamans and Nicobars.

1. Pomacentrus trilineatus.

(Ehrenb.) Cuv. and Val v, p. 428 ; Giinther, Catal. iv, p. 25 ; Klunz. Fische Roth. Meer. Verh. z. b. Ges.

Wien, 1871, p. 522.
. . o .

Pomacentrus hiocellatus, Riipp. N. W. Fische, p. 12/, t. xxxi, f. 3 (younfj).

B. V, D. if, P. 17, V. 1/5, A. T^, C. 17, L. 1. 28, L, tr. 3/9.

Length of head from 4 to 4^, of caudal 5i, height of body 2f in the total length. E'f/es—diameter 2| in

lenoih of head, 3/4 of a diameter from end of snout, and 1 apart. The greatest depth of the preorbital equals

hall a diameter of the eye. Suborbital ring of bones below the eye serrated, and two strong denticulations on

the first bone. Two opercular spines. CoZowrs—olivaceous : caudal yellow : each scale with one or two blue

spots : three to five blue lines on the forehead, the outer of which are continued on to the nape, and sometimes

along the base of the dorsal fin. A dark round spot on the opercle : a black spot margined with blue across

the Free portion of the tail. The immature have a similar spot on the anterior third of the soft dorsal.

EaUtat.—^Qdi Sea, East coast of Africa, Andamans, Kicobars, to the Malay Archipelago and beyond.

2. Pomacentrus trimaculatus, Plate LXXX, fig. 10.

Cuv. and Val. v, p. 441 ; Schlegel, Overz. Amph. in Verh. Nat. Ges. Ned. Ind. Overz. Bezitt, p. 20, t. iv,

f. 4; Blceker, Batav, p. 481 ; Giinther, Catal. iv, p. 19 (not Riippell, Atl. Fische, p. 39, t. viii, f. 3).

B. V, D. ^\^, P. 17, V. 1/5, A. y^^y^, C. 17, L. 1. 27-28, L. tr. 4/9.

Length of head 41 to 4|, of caudal 41 to 4|, height of body 3 to 3^ in the total length, i/yes—diameter

3 to 3i in length of head, 1 diameter from end of snout, and also apart. Preorbital entire, the suborbital ring

of bones below the eye serrated, as is also the vertical edge of the preopercle. Greatest de]ith of the preorbitiil

equals rather above 1/- t^ie diameter of the eye. Fins-ihe posterior dorsal spines are slightly longer than the

middle ones caudal emarginate. Scales—a, row of small ones along the bases of dorsal and anal fins. Colours

—oreenish-yellow, with three black blotches over the back, the first passing over the head from the origin

of^the dorsal fin to the snout: the second from between the seventh and tenth dorsal spmes descends

to below the lateral-line : the third from the middle of the soft dorsal also to below the lateral-line.

A lio-ht band passes over the nape, and two narrow blue bands go from one orbit to the other, these divide

the "anterior blotch into three portions. A light blue line along the suborbital ring of bones and spots on

the scales covering the cheeks, and at the bases of dorsal and anal fins. Dorsal and caudal with a narrow dark

edge, anal with a broad dark outer margin, having one or two narrow blue lines along its I'ase
. . . „

jffaiiYai.—Andamans to the ilalay Archipelago and beyond. The specimen figured (life-size) is Irom

the Andamans, where the species is not uncommon.
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3. Pomacentrus bifasciatus.

Bleeker, Floris, p. 330 ; Giinther, Catal. iy, p. 18.

B. V, D. J-J, P. 17, V. 1/5, A. T^?^, C. 17, L. 1. (25) 28, L. tr. 3/9.

Length of head 4, of caudal 4, height of body 2-§- in the total length. Eyes—diameter 2|- in length of

head, 2/3 of a diameter from end of snout, and 1 apart. Preorbital and suborbital ring of bones entire, vertical

limb of preopercle serrated. Greatest depth of preorbital is not equal to 1/2 a diameter of the eye. Colours—
yellow, with a curved blue line on the preorbital : a black band from the nape over the opercles, and a second
from the last dorsal spines, descending from the fin and going to below the lateral-line. Fins yellow, except a
black mark on the dorsal being the commencement of the second band.

I captured a single specimen 1'8 inches in length at the Andamans.
Habitat.—Andamans and Malay Archipelago.

4. Pomacentrus Bankanensis.

Bleeker, Sumatra, iii, p. 513 ; Giinther, Catal. iv, p. 2(3.

Pomacentrus tceniops, Bleeker, Banka, ii, p. 729 (not Cuv. and Val.).

B. V, D. if, P. 16, V. 1/5, A. „?TT, C. 17, L. 1. 20-28, L. tr. 3/9.

Length of head 3^, of caudal 4i, height of Ijody 2^ to 2| in the total length. Eyes—diameter 2f in

length of head, 1/2 to 3/4 of a diameter from end of snout, and 2/3 to 1 diameter apart. Preorbital narrow, entire:

suborbital ring serrated in the adult, entire in the immature : postei'ior limb of preopercle serrated. Fins—the
dorsal sjaincs increase in length posteriorly : caudal slightly emarginate. Colours—brownish, two narrow blue
lines along the forehead anteriorly converging on the snout and posteriorly extended on to the back : two more
through the eye to the maxilla. A dark blue mark on the opercle : and a line of blue spots along the cheeks
below the suborbital ring of bones : each scale with a blue spot, and a black white-edged ocellus at the base of

the second to the sixth dorsal rays, and sometimes another across the back of the free jjortion of the tail behind
the base of the dorsal fin. Ventral nearly black.

P. tripunctatus, Cuv. and Val. v, p. 421, a species of which I have not seen the type, appears closely

allied to, if not identical with, the above.

Habitat.—Andamans and Nicobars to the Malay Archipelago and beyond.

5. Pomacentrus littoralus.

(Kuhl. and v. Hass.) Cuv. and Val. v, p. 425 ; Sclilegel, Overz. Amph. &c. in Verh. Nat. Gen. Ned.
Overz. Bezitt. p. 20, t. iv, f. 3 ; Bleeker, Batav. p. 483 ; Giinther, Catal. iv, p. 32.

Pomacentrus pristiger, Cuv. and Val. ix, p. 506.

Pomacentrus hogolenensis, Hombr. and Jacq. Voy. Pole Sud, Poiss. p. 47, pi. v, f. 3.

Pomacentrus hatunko, Bleeker, Timor, p. 169.

B. V, D. -H, P- 18, V. 1/5, A. tV, C. 15, L. 1. 27, L. tr. 3i/9.

Length of head 4i, of caudal 4j, height of body 2| in the total length. Eyes—diameter 3^ in length of

head, 1 diameter from end of snout, and also apart. Greatest depth of preorbital equals 1/2 the diameter of the
eye. Suborbital ring of bones seiTated, the anterior denticulation being the strongest : preopercle serrated

along its vertical limb. Fins—dorsal spines increase in length posteriorly : caudal with rounded lobes.

Colours—olive, with vertical or round bluish spots on the scales. A black spot at the commencement of the
lateral-line, another at the base of the pectoral fin, and a third over a free portion of the tail behind the end of
the dorsal fin.

Habitat.—Andamans to the Malay Archipelago and Australia.

6. Pomacentrus Jerdoni, Plate LXXK, fig. 7.

Day, Proc. Z. S. 1873, p. 237.

B. iv, D. fl, P. 17, V. 1/5, A. ^V. C. 17, L. 1. 34, L. tr. 5/11.

Length of head 5, of caudal 4 to 4^, height of body 3| in the total length. Eyes—diameter 1/3 of length
of head, 3/4 of a diameter from end of snout, and 1 apart. Preorbital entire, much longer than deep. Pre-
opercle finely seiTated on its vertical margin, more coarsely at its angle : opercle with two spines : angle of

opercle slightly serrated as well as the contiguous portions of the subopercle : the infraorbital ring narrow,
entire, and scaleless. Teeth—compressed into a single row of about thirty. Fins—dorsal spines increase in

length posteriorly : soft dorsal and anal pointed : caudal lobes, especially the upper, produced : second anal

spine longest and strongest : the ventral reaches the anal : pectoral rounded, as long as the head without the

snout. Lateral-line—its tubular portion ceasing below the end of the soft dorsal. Colours—olive, becoming
light below : seven rows of light blue spots running across the gill cover, one row along the suborbitals, and
one over the snout. A row of light lines along the centre of the scales on the sides. A black spot at the base
of the pectoral. Fins dark coloured. Base of caudal and the anal barred with fight lines.

The pseudobranchias are well developed. This is probably the species mentioned but not named by Dr.
Jerdon (M. J. L. and Sc. 1851, p. 133), and which he obtained at Madras.
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This fish is very closely allied to P. tapeinosoma, Bleeker, or Lepidozygus tapeinosoma, Giinther.

Habitat.—Madras, to 6 inches in length.

7. Pomacentrus albofasciatus, Plate LXXX, fig. 9.

Schlegel, Overz. Amph. &c. in Verh. Nat. Gen. Ned. Overz. Bezitt. p. 21 ; Giinther, Catal. iv, p. 19.

Pomacmtrus leticopleura, Bleeker, Sumatra, iv, p. 85.

B. V, D. '»tVS P- 17, V. 1/5, A. X3?„, C. 17, L. 1. 2G, L. tr. 3/9.

Length of head 4^, of caudal 4|, height of body 3j in the total length, i/ye.s—diameter SJ in length of

head, 1 diameter from end of snout, and Ij apart. Preorbital entire, suborbital ring of bones below the eye

serrated, as is also the hind edge of preopercle. The greatest depth of the preorbital nearly equals the diameter

of the eye. Colours—dark olive, -with bluish spots on the cheeks : a curved blue line below the eye, and a broad

vertical yellowish band underneath the last dorsal spines : sometimes a black spot on the base of the last few

dorsal rays, and a round one edged white at the base of the pectoral.

Habitat.—Andamans to the Malay Archipelago. The specimen figured (life-size) was brought from the

Nicobars by the late Dr. Stoliczka.

8. Pomacentrus punctatus, Plate LXXX, fig. 8.

Quoy and Gaim. Voy. Uranie. Zool. p. 395, pi. 64, f. 1 ; Riipp. Atl. Fische, p. 37 ;
Cuv. and Val. v,

p. 429 ; Bleeker, En. Spec. p. 87 ; Gunther, Catal. iv, p. 29 ;
Klunz. Fische, Roth. Meer. Verh. z. b. Ges. Wien,

1871, p. 622.

Pomacentrus cyanospilus, Bleeker, Ceram, ii, p. 709 ;^Giinther, Catal. iv, p. 30 ;
Kner, Novara Fische, p. 242.

Pomacentrus p)rosopotcemoides, Bleeker, Amb. and Ceram. p. 286.

B. V, D. l?-:i|, P. 16, V. 1/5, A. t3»„. C 15, L. 1. 27, L. tr. Si/lO, Ca;c. pyl. 3.

Length of head 3^ to 3|, of caudal 4^, height of body 2| in the total length. JJf/c.s—diameter from

3 to 3| in the length of head, 1 diameter from end of snout, and also apart. Preorbital in the adult nearly as

deep as long, and equal to the diameter of the eye : in the immature its depth is not nearly as great. The hind

edge of the'^preorbital, the suborbital ring, and the posterior margin of the preopercle serrated. The maxilla

reaches to below the hind nostril. Fi'«s—dorsal spines moderately strong, subequal m height but lower than the

soft dorsal which is pointed. Caudal emarginate. Lateral-line—the tubes cease below the last dorsal spine.

Co^owrs—grayish-brown, head with irregular bluish-white dots and one on each scale of the body. A black

spot margined anteriorly and superiorly with white, exists across the base of the last six dorsal rays, and is

usually also continued on to the back of the free portion of the tail behind the base of the dorsal fin.

Occasionally a dark spot in the axil of the pectoral fin.
t-., r. i

• •
-i i

In Forster's Desc. Anim. (Lichtenstein Ed.) p. 227, Chetodon licidus, Forst. and Bl. fechn. is said to be

identical with Pomacentrus punctatus.
• r. i

Habitat.—Red Sea, IMauritius to the Andamans, Nicobars and ]\Ialay Archipelago. The specimen figured

(life-size) is from the Andamans.

9. Pomacentrus labiatus, Plate LXXXI, fig. 2.

B. V, D. ^^, P. 17, V. 1/5, A. „=„, C. 17, L. 1. 28, L. tr. 3J/10i

Leno-th of head 3f , of caudal 5, height of body 2Hii the total length. Eyes—diameter 3 to 3i in length

of head, 1 "diameter from end of snout, and also apart. Suborbital ring of bones rough, scarcely serrated,*

preopercle very finely serrated or even entire : preorbital scaleless, its greatest depth equal to half the diameter

of the eye. Maxilla reaches to nearly below the front edge of the eye. Lips very large, thick, covered with

papilte, and reflected all round the mouth. Teef/i—minute, compressed. J'iws—dorsal spines of moderate

streno-th, of about equal height, not equalling the soft dorsal which is pointed. Ventral reaches the anal.

Upper lobe of caudal usually "slightly the longer. Lateral-line—the tubular portion ceases under the commence-

ment of the soft dorsal fin. Colours—hiw\n, lightest on the chest and lower surface of the head : fins black.

Blue spots on some of the scales of the head, and usually one on the centre of each scale m the row above the

lateral-line.

This species is distinguished from any others recorded from India by its enormously developed lips.

Habitat.—Andamans and Nicobars, to 3| inches in length.

Genus, 5

—

Gltphidodon, (Laa'pede), Cuvier.

Euschistodus, Dischistodus, Hypslpops, Pomatoprion, Microspathodon, Gill.

Branchiostegals five or six : pseudobra7icMm. Body slwrt, compressed. Cleft of mouth small. Opercles

entire. Teeth compressed and in a single row, sometimes the alternate ones being similar. A single dorsal fin with

tlie spines rather more or less, or equal in number to the rays : anal ivith two s^ii'me*. Scales of moderate size.^ The

tuMdar portion of the lateral-line ceases belmv the end of the dorsal fin, but is continued in the form oj minute circular

orifices. Air-vessel j^resent. Pyloric appendages feiv.

* Tliis fish in some specimens (always perhaps in the young) has no serrations in the bones of the head, in others the sub-

orbital ring is roughened and the preopercle is finely serrated.
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SYNOPSIS OF SPECIES.

1. GhjpUdoilon sordidus, D. ^J.^^, A. ^^i-^, L. 1. 2'J, L. tr. 4/12. Preorbital deep. Middle dorsal spinea

tlie longest. Five dull bands on the sides, a sixth over the tail. Red Sea to China.

2. Ghjplddodon leucopleura, D. ff, A. yV, L- 1- 28, L. tr. 4/14. Preorbital deep. Middle dorsal spmes

the longest. Vertical bands : a deep black blotch over free portion of the tail. Andamans.

3. Glyphidodon Cochinensls, D. yJ_L_, A. to'tt. L- 1- -«> L. tr. 3/8. All the vertical fins produced. Deep

black. Seas of India to the Andamans.
4. Glyphidodon notatus, D. ^i_\^, A. ^?t^, L. 1. 28-30, L. tr. 4i/12. Five narrow white . vertical bands.

Andamans.
5. Glyphidodon septemfasciatus, D. if, A. yV. L. 1. 29, L. tr. 3/11. Preorbital deep. Height of body

2f in the total length. Seven vertical bands. Seas of India to China.

6. Glyphidodon ccelestinns, D. if, A. t^^tt' L. 1. 29, L. tr. 4^/12. Preorbital of moderate depth. Height

of body 2f in the total length. Five vertical black bands. Red Sea to Polynesia.

7. Glyphidwlmi Bengalensis, D. yJ_a^, A. yt-t^, L. 1. 29-30, L. tr. 4/11. Preorbital deep. Height of

body 2^ in the total length. Seven vertical bands. Seas of India to the Malay Archipelago and beyond.

8. Glyphidodon antjerius, D. yi_L. A. y^?^, L. 1. 26-28, L. tr. 2^/9. Colours various. One or two

black spots on dorsal fin, usually a blue band along upper portion of body. Red Sea to Malay Archipelago and

beyond.
9. Glyphidodon leucogaster, D. yJ

^s- A. y^^^j, L. 1 26-28, L. tr. 3/12. Upper edge of dorsal and outer

two-thii'ds of anal black, the rest yellow. A black spot at base of pectoral. Red Sea to the Malay Archi-

pelago.

10. Glyphidodon modestus, D. \i, A. yV, L. 1. 23-24, L. tr. 2^/8. Tellowish-olive, vertical fins stained

gray externally. Andamans to China.

11. Glyphidodon Sin den, in, D. y^.^^, A. yy^y^, L. 1. 26, L. tr. 3|/10. Violet, each scale with a blue spot.

Soft dorsal, anal, and caudal yellow. Kurrachee in Sind.

1. Glyphidodon sordidus, Plate LXXXIII, fig. 1.

Chaetodon sordidus, Forsk. p. 62, No. 87 ; Bl. Schn. p. 230.

Poinacanthus sordidus, Lacep. iv, p. 519.

Chcetodon calamoia poia, Russell, Fish. Vizag. i, p. 67, pi. 85.

Gly^MsodoH sordidus, Uiipp. Atl. Fische, p. 34, t. viii, f. 1 ; Cuv. and Val. v, p. 466 ;
Bleeker, Beng. en

Hind. p. 52, Labr. Cten. p. 10 ; Jordon, M. J. L. and Sc. 1851, p. 133 ; Giinther, Catal. iv, p. 42 ;
Kner, Xovara

Fische, p. 245 ; Klunz. Fische R. :M. Verb. z. b. Gcs. Wien, 1871, p. 525.

Glyphisodon gigas, Lienard. Dix. Rapp. Soc. Hist. Nat. Maur. p. 35.

Glyphidodon Adenensis, Giinther, Fish. Zanz. p. 83, pi. xi, f. 1.

Chdk-mud-dah, Andam. : Calamoia pota, Tel.

B. V, D. yJ_i^, P. 17, V. 1/5, A. ,^?y3, C. 15, L. 1. 29, L. tr. 4/12, Ca3C. pyl. 3, Vert. 12/14.

Length of head 4 to 4^, of caudal 4f , height of body 2^ in the total length, i/j/es—diameter 4 in length

of head, li diameters fi-om end of snout, and IJ apart. Greatest widtli of the preorbital, which has an

unnotched edge, nearly equals the diameter of the eye, whilst the suborbitals are about half as wide. The

profile from the snout to the first dorsal fin ascends abruptly. Teeth—about 36 in the upper jaw, their

crowns are notched. Fins—the fifth to the seventh dorsal spines the longest : soft dorsal higher than long :

caudal forked. Colours—yellowish-olive, the fins being of a darker colour. Five dull bands, broader than the

ground colour, descend from the dorsal fin to the sides, and a sixth, which is nearly black, goes over the free

portion of the tail. A black spot at the base of the pectoral. A row of black spots across the nape.

Habitat.—Ued Sea, East coast of Africa, seas of India to China. The specimen figured (life-size) was

taken in Sind.

2. Glyphidodon leucopleura, Plate LXXXIII, fig. 4.

B. V, D. if, P. 17, V. 1/5, A. i\, C. 15, L. 1. 28, L. tr. 4/14.

Length of head 3|, of caudal 4^, height of body 2f in the total length. Eyes—dinmeter 2^ in length of

head, 1/2 a diameter from end of snout, and 3/4 of a diameter apart. The greatest depth of the preorbital

equals 1/3 of the diameter of the orbit, the suborbital ring of bones is very narrow. Teeth—in a single row,

small, compressed, and with notched summits. Fins—the third to the sixth dorsal spines considerably longer

than the last : soft dorsal angular. Caudal slightly lobed, lobes pointed. Scales—superiorly extend forwards to

nearly as far as the front edge of the eye, none on the spinous portion of the dorsal fin. Colours—brownish, with

a dark, almost black, band from the first half of the dorsal fin descending to the ventral : several narrow whit«

vertical bands from the back to the abdomen. A black spot, edged with white, on the free portion of the tail

just behind the end of the dorsal fin and extending upwards on to the bases of the last three dorsal rays.

Ventral and anal black. Caudal yellowish, with dark outer edges.

Habitat.—Two specimens, of about the same length, (figured life-size) from the Andamans.
3 D
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3. Glyphidodon Cochinensis, Plate LXXXI, fig. 1.

Day, Proc. Zool. Soc. 1865, p. 38, and Fish. Malabar, p. 156, pi. xii.

B. V, D. ri-\., P- 15- V. 1/5, A. ro'_^, C. 15, L. 1. 28, L. tr. 3/8.

Length of head from 5i to 6, of caudal 2i to 3, height of body ^ in the total length. i?i/ej—diameter

3 to 3i in length of head, 3/4 of a diameter from end of snout, and 1 apart. Preorbital nan-ow, about 1/3 width

of orbit, suborbital ring of bones of nearly equal width. Teeth—about 40 in the upper jaw, in a single

compressed row, all have their summits notched. Fins—Roit portions of dorsal, anal, and caudal lobes much

elongated, dorsal spines moderately strong, sub-equal in length from the third. C'oioitrs—purplish-black, rather

lighter on the abdomen, edges of scales sometimes -svith a lighter tinge : pectoral not so dark as other fins.

Ealitat.—Cochin and the Andamans. The one figured (life-size) is from the Andamans.

4. Glyphidodon notatus, Plato LXXXllI, fig. 5.

Day, Proc. Zool. Soc. 1869, p. 521.

B. V, D. ,i.H, P. 19, V. 1/5, A. ^'„, C. 17, L. 1. 28-30, L. tr. 4^/12.

Length of head 4 to 41, of caudal 4 to 4^, height of body 2^ in the total length, ^yes—diameter 3 in

the length of the head, 3/4 of a diameter from end of snout, and 1 apart. Greatest depth of the preorbital

equals 1/2 the diameter of the eye, the suborbital ring is unnotched and posteriorly decreases rapidly m width.

Greatest width of the head equals half its height. Teef/i—narrow, compressed. Fuis—thwd to sixth

dorsal spines the longest in the fin, rays much longer than the spines : caudal deeply forked. .St-aZes—extend

forwards on the summit of the head to opposite the front edge of the eyes. Colonrs—ohYo bro^\Ti, lightest

interiorly, five narrow white bands pass from the back down the sides, the first from the first dorsal

spine to 'the base of the pectoral fin : the second from the third spine to the middle of the ventral
:
the third

from the seventh spine to the commencement of the anal : the fourth from the tenth to the middle of the anal :

and the fifth over the free portion of the tail. A black spot at the base of the pectoral: t-audal yellowish.

Hahitat.—Andamans, to 3j inches in length.

5. Glyphidodon septemfasclatns, Plate LXXXI, fig. 7.

Cuv. and Val. v, p. 4G3 ; Bleeker, Sumatra, i, p. 582 ;
Giinther, Catal. iv, p. 40.

B. V, D. \i, P. 17, V. 1/5, A. tV. C. 17, L. 1. 29, L. tr. 3/11.

Length of head 4^, of caudal 5, height of body 25 in the total length. iJ^es—diameter 3^ in length of

head, l\ diameters from end of snout, and I5 apart. The gi-eatest depth of the preorbital, which is ncit

notched, equals 3/4 of the diameter of the eye : whilst that of the suborbitals (below tlie eye) equals '-/S.

Fi'/w—dorsal spines of moderate strength, the fourth to the sixth being the longest. Soft dorsal angular, the

fifth ray being the longest : caudal lobes broad, not very greatly emarginate. Scales—ow tlie head reach to

opposite the middle ot^the eye. Cofc^ws—greenish-olive, with seven dark cross bands wider than the ground

colour : the first, which is indistinct, from the summit of the head to the preopercle : the second fi-om in front

of the dorsal fin to the base of the pectoral : the thii-d, fourth, and fifth from the spinous dorsal
:
the sixth trom

below the soft dorsal, and the seventh over the free portion of the tail. Spinous dorsal with a black edge and

a yellowish band below it. A black spot at base of pectoral.

Habitat.—Seas of India to China. The specimen figured (life-size) is from Bombay.

6. Glyphidodon caelestinus, Plate LXXXIII, fig. 2.

Chcetodmi saxatilis, Forsk. p. 62 ; Bl. t. ccvi_, f. 2 (not Linn.).

Lahnis sexfasciatus, Lacep. iii, p. 477, pi. xis, f. 2.

Chcetodon ralitl jiotali, Russell, Fish. Vizag. i, p. Q7, pi. 86.

Chcetodon TtjncMtti, Benn. Fish. Ceylon, p. 25, pi. 25. ^ ^. „ ,

GhjpJmodon saxatilis, Riipp. Atl. Fische, p. 35, and N. W. Fische, p. 126; Klunz. Fische, E. M. \erh.

z. b. Ges. Wien, 1871, p. 524.

Amph.
Jerdon, ^.i,iv.i. „. a^. i.iiv. .^^. ^,-^^, i- ^«.^ , ^.j ^.., ^ — -*--. .-, , ,x- . f i,

Ghjl,l,isodon cmlestinns (Soland.) Cuv. and Val. v, p. 464, pi. 135, and ix, p. 508; Swainson, i>isties,

ii, p. 216 ; Richards. 1. c. ; Bleeker, Beng. en Hind. p. 52, and Labr. Cten. p. 15 ;
Guer.-Mcuev. Iconog. 111,

pi. xix, f. 8 ; Giinther, Catal. iv, p. 38 ; Kner, Novara Fische, p. 244.

Glyphisodon Tt/rwhitti, Richards. 1. c.

Ghjphisodon quadrifasciatHS, et Waigieiuis, Bleeker, Labr. Cten. p. 17, and Batav. p. 484.

9Ajoogon qtdnquevittatus, Blyth, Proc. Asi. Soc. Bengal, 1858, p.

Sparus fasciatus, Gronov. ed. Gray, p. 60.

B. V, D. H, P- 1^ V- 1/5, A. ^h^, C. 17, L. 1. 29, L. tr. 41/12.

r^.
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Tiength of head 4i of caudal 4i, height of body 2| in the total length, i/i/es—diameter 3| to 3| in

leno-th of head, 3/4 of a diameter from end of snout, and 1 apart. The greatest depth of the preorbital equals

2/3"of the diameter of the eye, the suborbital ring very narrow. Teei/i—about 40 m the upper jaw, narrow

and notched. J'mw— dorsal spines increase in length posteriorly, soft dorsal pomted, its fourth and faith rays

Iwing the longest. Caudal deeply forked. Scales—on the head extend forwards to opposite the front edge ot

the eye. CoZoar^—olive-brown, with five vertical dark cross bands that are narrower than the interspaces

between them, the first descends from the first spine to the shoulder : the second from the fourth and fitth

spines : the third from the tenth and eleventh : the fourth from the last dorsal spmes to tho front edge ot the

anal : and tho fifth across the free portion of the tail, being continued on to the last dorsal rays. A dark spot

at the base of the pectoral fin. Outer edge of caudal usually black.

EahHaL—Vrom the Red Sea and east coast of Africa, through the seas of India to the Malay

Archipelago and Polynesia. The one figured (life-size) was from Bombay.

7. Glyphidodon Bengalensis, Plate LXXXIII, fig. 3.

? Chcetodmi Henyalensls, Bl. t. ccxiii, f. 2.

iaicMs TOac)-o(/aster, Lacep. iii, p. 430, 477, pi. six, f. 3.
-, t , /^^ n

Ghjphisodon Bengalensis, Cuv. and Val. v, p. 458 ; Bleeker, Beng. en Hmd. p. 52, and Labr. Cten. p. 11.

GhjpMdodon Bengalensis, Giinther, Catal. iv, p. 41 ; Kner, Novara Fische, p. 244.

CMlc-mud-dali, Andamanese.

B. V, D. Ti-Vs. P- 17. V. 1/5, A. TT=^, C. 15, L. 1. 29-30, L. tr. 4/11.

Length of head 4i, of caudal 4i, height of body 2^ in the total length. I?2/es—diameter ?,\ in length of

head 1 diameter from end of snout, and l\ apart. Profile from snout to base of dorsal fin almost semicu-cular.

Greatest depth of the preorliital equals the diameter of the eye ; the suborbital ring, above the angle of

the mouth, equals 3/4 of a diameter of the eye. Teeth—hi a single compressed row, having the crowns notched.

Fins—the third to the sixth dorsal spines rather longer than the last ; soft dorsal angular, the fourth and fifth

rays being the longest. Caudal forked, lobes pomted. Scales—on the summit of the head reach forwards to

opposite the middle of the eyes. Colours—oi a dull greenish-olive, with seven vertical dark bands extending

downwards from the back, the first across the head, the second across the neck, four below the dorsal

fin and one across the free portion of the tail. A dark edge to spinous dorsal, a dark spot at base of pectoral,

and two bands along anal fin.
, ^, „ i /,-;• \ • -. ii

Eahltat.—Se&s of India to the Malay Archipelago and beyond. The one figured (life-size) is from the

Andaman islands.

8. Glyphidodon antjerius, Plate LXXXI, figs. 4 and 5.

C7tcciocZort.BroM)?irf(7(/u', Bennett, Fish. Ceylon, p. 8, pi. viil.
_

Glyphisodon antjerius, (Kuhl. and v. Hass.) Cuv. and Val. v, p. 481 ;
Bleeker, Kokos iv, p. 454 ;

Giinther, Catal. iv, p. 60 ; Kner, Novara Fische, p. 245 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. .yl7.

GlypJdsodon unimaculatus, Cuv. and Val. v, p. 478; Schleg. Overz. Amph. &c. m Verh. Nat. Gesch. JNed.

Overz. Bezitt. p. 23, t. vi, f. 1 ; Bleeker, Sumatra, ii, p. 284
;
Giinther, Catal. iv, p. 61-

ooa cj 1 1 i

Glyphisodon blocellatus, Cuv. and Val. v, p. 482 ;
Quoy. and Gaim. Voy. Uranie, Zool. p. 3b.t

;
bchlegel.

1. c. p. 24, t. vi, f. 4 ; Bleeker, Sumatra, ii, p. 286 ; Less. Voy. Coq. Zool. Poiss, p. 188 (two black spots on

Glyphisodon zonatus, Cuv. and Val. v, p. 483; Schleg. 1. c. p. 24; Peters, Wiegm. Arch. 1855 p. 266.

Glyphisodon punctulatus, Cuv. and Val. v, p. 484 (two dorsal spots, many blue spots, no blue line on

°'^
^^Glyphisodon Brownriggii, Cuv. and Val. v, p. 484 ; Bleeker, Beng. en Hind. p. 52 ;

Kner, Novara Fische,

p. 245.

Glyphisodon andjerius, Schleg. 1. c. p. 24, t. vi, f. 3. •

Glyphisodon Bossii, Bleeker, Kokos, p. 48 (most of body markings absent).

Glyphisodon Balinensis, Bleeker, BaU, p. 9.

Glyphidodon fasciatus,Gunt'her, Catal. iv, p. 51 (blue transverse spot on body).

B. V, D. T^.Va, P- 17, V- 1/5, A. „?T3, C. 17, L. 1. 26-28, L. tr. 2|/9.

Lenn-th of head 4i to 41, of caudal 5, height of body 2| to 3 in the total length. Eyes—diameter 3 to

M in lenoth of head, 3/4 to 1 diameter from the end of snout, and 1 apart. Preorbital rather broad, its

irreatest depth equal to about 1/2 a diameter of the eye : suborbital ring naiTow. TeefA—narrow and m two rows.

Fins—voster'ior dorsal spines somewhat the longest : soft dorsal and anal angular. Caudal shghtly forked.

Scales—on the summit of the head, are continued forwards to opposite the front edge of the eyes. Colours—

exceedingly various, the markings being partially or entirely absent in some specimens, and that not merely

due to acre. Cerulean blue above the lateral-line, this colour extending on to some scales along the base

of that fin, and ending at the end of the soft dorsal by surrounding one (sometunes two) black blotches, the black

blotches on the dorsal fin are sometimes absent. A blue line is generally continued along the supraorbital

region ioining another from the opposite side across the snout. A median blue or dark band occasionally is

seen alono- the occiput. Two blue bands along the eye, and one from the eye to the angle of the mouth : another
° 3 D 2
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alone the suborbital ring of bones, and one or two along tlie cbceks. In some specimens there is a spot of blue

on many of the scales of the bod3'.

lliiljitat. —From the Red Sea through those of India to the Malay Archipelago and beyond. The

specimens figured (life-size) are from the Andamans.

9. Glyphidodon leucogaster, Plate LXXXI, fig. 3.

Bleeker, Labr. Cten. p. 2G; Gunther, Catal. iv, p. 46; Klunz. Yerh. z. b. Ges. Wien, 1871, p. 523.

B. V, D. xi.^3, P. 17, V. 1/5, A. T^^^, C. 17, L. 1. 2G-28, L. tr. 3/12.

Length of head.4|, of caudal 4^, height of body 2\ in the total length. Eyes—diameter 2f in length of

head, 2/3 of a diameter from end of snout, and 1^ apart. Preorbital with a shallow notch, its greatest width

equals nearly 1 diameter of the eye : suborbital ring narrow. Teeth—narrow, about 4G in the upper jaw.

j'/^js—dorsal spines, after the second, subequal in length : soft portion of dorsal rather jiointed. Second anal

spine as long as the head excluding the snout, the soft portion of the fin rounded. Caudal forked with pointed

lobes. Scales—extend forward on the top of the head to the snout, they also cover the preorbital and suborbitals.

Colours—olive-brown, becoming lighter on the sides and yellowish on the abdomen. Upper edge of dorsal and

outer two-thirds of anal black, the rest of the fin and the ventral yellow. Outer margin of caudal dark. A
black spot at base of pectoral fin.

EabHat.—'Reil Sea, East coast of Africa, Nicobars to the Malay Archipelago. The one figured (life-size)

is from the latter locality, for it I have to thank Professor Schlegel and Dr. Hubrecht of Leyden.

10. Glyphidodon modestus, Plate LXXXI, fig. C.

Schleg. Overz. Amphr. &c. in Verh. Nat. Gesch. Ned. Overz. Bezitt. p. 23, t. vi, f. 2 ; Bleeker, Sumatra,

ii, p. 285 ; Giinther, Catal. iv, p. 55 ; Kjier, Novara Fische, p. 246.

B. V, D. \i, P. 18, V. 1/5, A. iV, C. 15, L. 1. 23-24, L. tr. 2i/8.

Length of head 4^, of caudal 5, height of body 3^ in the total length. I^yes —diameter 2f to 3 in length

of head, 2/3 to 3/4 of a diameter from end of snout, and 1 apart. The greatest depth of the preorbital is a

little more than half the diameter of the eye, posteriorly the suborbital ring of bones rapidly narrows. Teeth—
compressed, notched at their extremities, and about 36 in the upper jaw. jPi?!S—the dorsal spines gradually

increase in length to the last, soft dorsal and anal somewhat rounded, caudal slightly cleft and having rounded

lobes. Scales—extend forward on the top of the head to opposite the front edge of the eye : none on the

preorbital or suborbital ring of bones. Colours—yellowish-olive, becoming lighter on the sides and beneath :

the outer third of dorsal and anal fins grayish : a brownish dot superiorly at the base of the pectoral fin.

Habitat.—Andamans through the seas of India to China. The one figured (life-size) is from the

Andamans.

11. Glyphidodon Sindensis, Plate LXXXII, fig. 2.

Day, Sea Fisheiy Report, 1873, Appendix, p. cclxiii.

B. V, D. ^.-V^, P. 11», V. 1/5, A. „^„, C. 15, L. 1. 26, L. tr. 3^/10.

Length of head 3| to 4, of caudal 4^ to 4|, height of body 2| to 3 in the total length. %<;s—diameter 3 in

length of head, 1/2 a diameter from end of snout, and 1 apart. Preorbital in its widest part not equal to 1/3 of the

diameter of the eye, suborbital ring of bones narrow. Teeth—in a narrow row, about 50 in the upper jaw, their

summits notched. Fins— dorsal spines increase to the fourth, all the posterior ones about equal : soft dorsal rather

produced in its centre : caudal forked, upper lobe the longer, and may be produced, more especially in the

young : pectoral rounded, as long as head without the snout : soft dorsal and anal scaled. Scales—on the

summit of the head extend forward as far as the snout, also on pre- and sub-orbitals. Colours—deep violet,

extending on to the dorsal and anal fins : pectoral hyaline with a dark mark at its base : ventral nearly black :

the posterior extremities of the dorsal and caudal canary yellow : all the scales on the upper part of the body

and free portion of the tail with a light blue central spot. Some blue lines about the head in the young, which

has also the free portion of the tail yellow and the chest light coloured.

Habitat.—Numerous in the harbour at Kui-rachee in Sind. The one figured (life-size) is from that

locality, where I did not obtain them larger.

Genus, 6

—

Heliastes, Cuv. and Val.

Furcaria, Poey.

Branchiostegals five : pseiidohraiwhice. All the opercles entire. Teeth in the Jaws conical, in a narrow and

irregular mo. Scales of moderate size. Dorsal fin with 12 to 14 spines : anal with two.
_

Lateral-line in a talalar

form not continued heyond the end of the base of the dorsal fin. Air-vessel piresent. Pyloric appendages two.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Heliastes Iqndurus, D. f^Iff, A. ~-^, L. 1. 26-27. Olive, scales with a blue dot. East coast of Africa

to the Malay Archipelago and beyond.
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1. Heliastes lepidurus, Plate LXXXII, fig. 1.

Eeliases lepidurus, Cuv. and Val. v, p. 498 ; Bleeker, Ich. Sumb. Journ. Ind. Arch. 18-48
;
Giinther,

Catal. iv, p. 63.

Gb/phisodon Bandanmisis, Bleeker, Banda, i, p. 248.

Heliases frenatus, Bleeker, Ceram. p. 710 (not Cuv. and Val.).

Seliases ccBruleus, Bleeker, Kokos, iv, p. 45.5 (not Cuv. and Val.).

GlypTddodon atiahatoides. Day, Proc. Zool. Soc. 1870, p. G96.

B.'v, D. ii:i|., p. 15, V. 1/5, A. ^, C. 17, L. 1. 20-27, L. tr. 21/9.

Length of head 4 to 4}, of caudal 4f , height of body 2| to 3 in the total length. Eijes—&ia,iaeiev 3 in

length of head, 3/4 to 1/2 of a diameter from end of snout, and 1 apart. Greatest width of preorbital 1/3 of

that of the orlsit. Teeth—in a single row. Fins—ihivA to fifth dorsal .spines the longest : caudal deeply forked.

tScaies—on preorbital and suborbitals, they extend on the summit of the head to the snout. C'ofottr.s—olive, each

scale with a blue dot : a blue line from the eye across tjie preorbital, a blue spot at the commencement of the

lateral-line : dorsal dotted with blue, and having a dark edge : anal dotted with yellow and also with a dark

margin : caudal with a brownish longitudinal band along either lobe. A dark axillary spot on the pectoral :

ventrals green.

I found this fish very abundant about the coral reefs of the Andaman islands. As soon as the water was

splashed they appeared to retire for safety to the branching coral where no large fish could follow them, and

they allowed great pieces to be removed from the water without venturing to leave their retreat.

Habitat.—East coast of Africa, Andamans, Malay Archipelago and beyond.
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Family, XLI—LABPJD^, Cuv.

LahroiiM cydoldei. Mull.; Scaroiilei, Cantor; Cydolabridce, Owen.

Branchiostegals five or six : pseudobrancliiaB. Gills three and a half. Body oblong or elongated.

Teeth in the jaws, palate edentulous : lower pharyngeal bones anchylosed along the median line into one

without any median suture. A single dorsal fin with usually as many or more spines than rays : the anal

rays usually similar to those of the dorsal: ventral thoracic, with one spine and five rays. Scales cycloid.

Lateral-line complete or interrupted. Air-vessel present. No coecal sac to the stomach. Pyloric appendages

absent.

These fislies appear to be entirely marine and mostly confined to the seas of tropical and temperate

recrions Many of them are adorned with gorgeous colours, being generally abundant in the neighbourhood of

rocks and coral reefs. Some are provided with excessively strong teeth to enable them to crush the shells

of the marine molluscs, and a few have an additional pointed tooth at the angle of the mouth which is

supposed to be employed for pressing a shell against the crushing front and lateral teeth.

SYNOPSIS OF GENERA.

1 Chcerops. Cheeks elevated. Anterior teeth conical and free, the lateral ones more or less confluent

into a ridg«. D. ia. Scales large, small ones on cheeks. Lateral-line continuous. Red Sea, through those

of India to Australia.
. . t^ , r vi x i / i

2 Cossvphus. Anterior teeth conical and free : a posterior canine. Dorsal fin with twelve (rarely

thirteen) spines. Cheeks and opercles scaly, also base of soft dorsal. Lateral-line continuous. Red Sea,

throughout those of India to Australia and beyond.
_

3. Lah-oides. Anterior teeth forming a pair of curved fangs m either jaw. Dorsal fan with nine spmes.

Cheeks and opercles scaly. Lateral-line continuous. Red Sea, seas of India to the Malay Archipelago.

4 GJmlinus Anterior teeth conical and free. Dorsal fin with nine or ten spines. Cheeks and opercles

scaly. Lateral-line interrupted. Red Sea, East coast of Africa, seas of India to China and beyond.
_

^

5 Epilulus. Lower jaw produced backwards. Anterior teeth conical and free. Dorsal fan with nine

spines Clieeks and opercles scaly. Lateral-line interrupted. Seas of India to the Malay Archipelago.
'

6 Anampses Two compressed and cutting anterior teeth in either jaw. Dorsal fin with nine spmes.

Head scaleless Lateral-line continuous. Red Sea, seas of India to the Malay Archipelago and beyond.

7 Heimipimnus. Anterior teeth free and conical. Dorsal fin with nine spines. Cheeks with a row of a

few small scales Lateral-lino continuous. Red Sea, seas of India to the Malay Archipelago and beyond.

8 fStethojulis. Anterior teeth conical and free : a posterior canine. Dorsal fin with nine spmes. Head

scaleless. Scales on chest at least as large as those on the body. Lateral-hne continuous. Red Sea, seas of

India to the ]\Ialay Archipelago and beyond.

ft riotyqlossus Anterior teeth conical and neither bent backwards nor outwards : a posterior canine.

Dorsal fin with nine spines. Head scaleless. Scales on chest smaller than those on the body. Lateral-line

continuous. Red Sea, seas of India to the Malay Archipelago and beyond. ^ , ^ .,, . . ^,

10 Novacula Anterior teeth conical and free : no posterior canine. Dorsal fan with nine spmes, the

two first of which are sometimes semi-detached from the remainder. Head scaleless or with a few rudimentary

scales on the cheeks. Lateral-line interrupted. Seas of India, intertropical seas and beyond.
_

11 Jiilis. Anterior teeth conical and free : no posterior canine. Dorsal fin with eight spmes. Head

scaleless Lateral-hne continuous. Red Sea, seas of India, also tropical and adjacent ones.
-r^ , ^

l'> Gompliosus Snout produced. Anterior teeth conical and free : no posterior canine. Dorsal fan

with eight spines. Head scaleless. Lateral-line continuous. Red Sea, seas of India to the JMalay Archipelago

'^'^\?j^
Cheilio. Body elongated : anterior teeth conical and free: no posterior canine. Dorsal fin with

nine spines. Head scaleless, or a few scales on opercle. Lateral-line continuous. Red Sea, seas of India to

the Malay Archipelago and beyond.
, „ . , . o i n ii,

14 Con's Anterior teeth conical and free. Dorsal fin with nine spines. Scales small, none on the

head. Lateral-line continuous. Red Sea, seas of India to Australia and beyond: also found in the

ilediterrancan. . . t^ , -.i • • c i

15 Gymolutes. Anterior teeth conical and free : no posterior canmo. Dorsal with nine spines. Scales

small none on head. Lateral-line intermptcd. East coast of Africa, seas of India to the Malay Archipelago.

16 Pseudodax. Anterior teeth broad and with cutting lateral edges. Dorsal with eleven spines.

Scales of moderate size on cheeks and opercles. Lateral-line continuous. Nicobars to the :Malay Archipelago

and beyond.
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17. Scarklithys. Teeth in one row anteriorly soldered together, row in mandibles oljlique. Dorsal with

nine spines. Scales large, a row on cheek. Lateral-line continuous. Red Sea, seas of India to the Malay

Archipelago and beyond.

18. Gailyodon. Teeth anteriorly imbricated. Dorsal fin with nine, anal with two spines. Scales

large, a single row on cheeks. Lateral-line strongly bent or interrupted. Red Sea, seas of India.

19. I'seudoscarus. Upper jaw slightly projecting beyond the lower. Anterior teeth soldered together in

quincuncial order. Dorsal fin with nine, anal with two or three spines. Scales large, two or more rows on the

cheeks. Lateral-line continuous. Tropical seas.

Genus, 1

—

Chjirops, Hujjpell.

Cossyjohus, sp. Cuv. and Val. ; Clwirodon and Gossyjilwdes, Bleeker ; Hypsigenys, Giinther.

Branchiostegals five or six : psetcdohranchicc. Budy oUong, compressed. Snout oUuse. Preoperde serrated

or entire. The four anterior teeth conical and free, whilst tlis lateral ones are rnore or less confluent in an osseous

ridge, a posterior canine tooth, occasionally tiuo, may lepreseyit; inferior phanjngeal teeth not confluent or pavement,

nice. A single dorsal fin with more spines (thirteen) than rays (seven) : anal with three spines and^ more rays

than the soft dorsal (9-10). Scales large : cheeks high, covered tuith small scales, which tisually are not imhricated :

opercles scaled. Vertical fins with scaly bases : no enlarged row at base of caudal. Lateral-line continuous.

Geographical distribution.—From the Red Sea and East coast of Africa through the seas of India to the

Malay Archipelago and Australia.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Chmrops anchorago, D. 13/7, A. 3/9, L. 1. 29-3(J. Red spots over the cheeks : a white vertical band

down the sides from the bases of the fourth to the sixth dorsal spines. Andamans to the Malay Archipelago.

1. Chserops anchorago, Plate LXXXII, fig. 5.

Sparus anchorago, Bloch. v, p. 108, t. 276 ; Bl. Schn. p. 276.

Gossyphus anchorago, Trosch. Wiegm. Arch. 1840, p. 279.

Chasrops anchorago, Giinther, Catal. iv, p. 95.

B. vi, D. V, P. 15, V. 1/5, A. 3/9, C. 14, L. 1. 29-30, L. tr. 3|/9.

Length of head 3i to Sf, of caudal 6| to 7, height of body 3^ to 3^ in the total length. Eyes—high up,

diameter 4^ to 5 in the length of head, 2 diameters from end of snout, and IJ apart. Profile from eye to snout

rather abrupt. Height of head equals its length. Preopercle finely serrated. Teeth—a, posterior canine m
adults. Scales—o-a cheeks numerous, but scarcely imbricated. Colours—cheeks brownish, shot with yellow,

and covered with scarlet spots. Back brownish, with a white vertical band descending from the bases of about

the fourth to the sixth dorsal spines to below the last third of the pectoral : a light band over the free portion

of the tail behind the base of the dorsal fin. In some specimens there are two to four wide dark cross bands.

Dorsal fin with two dark bands and another descending down the first four rays to the back :
posteriorly, it

is yellow and edged superiorly with orange : the other iius yellowish, a band along the ventral and sometmies

a brown base to the pectoral.
. . . , . , . ,

Professor Peters Monats, Ak. Wiss. Berlin, 18G8, p. 270, observes that this species is identica,l with

G macrodoH, Blocker, or Labrus macrodontus, Lacep. iii, pp. 451, 522 ; Cuv. and Val. xiii, p. 98 ;
Cluerops

meleagris, Riippell, Verz. Mus. Senck. Fische, p. 20 ; Gossyphus macrodon, Bleeker, Labr. p. 10 ;
Gherops

macrodon, Giinther, Catal. iv, p. 94 ; Kner, Novara Fische, p. 248.
i

• o t;~
•

-u

Ha&itoi.—Andamans to the Malay Archipelago. It attains a large size, the one figured is 8-5 inches m
length.

Genus, 2

—

Gossyphus,* Ctmer and Val.

Harpe, Lepidoplois, and Fimelometopon, Gill.

Branchiostegals six : pseudobranchiai. Body oblong, compressed. Snmd more or less pointed. Preopercle

serrated or entire. The four anterior teeth conical and free : the lateral teeth in a single roiv, luhdst a posterior canine

is as a rule present : inferior pharyngeal teeth not confluent or pavement-like. A single dorsal fin ivith more spines

(11-13) than rays (9-11) : the anal imth three spines ami more rays (10-14) than the soft dorsal. Scales of

moderate size, those on the cheeks and opercles imbricated : the bases of the veHical fins scaled. No enlarged roio of

scales at the base of the caudal fin. Lateral-line continuous.

Geographical distribution.—Bed Sea, East coast of Africa, seas of India to the Malay Archipelago, and

nearly all intertropical and adjacent seas.

The coloui-s would seem to be subject to considerable variation in the same species. As a rule we find

the dorsal fin has only twelve spines.

• Gossyphus as a Generic name has been frequently employed : by Fabr. in Coleop. 1792 ; Dumeril in Birds, 1802 ;
Val. in

Fishes, 1839 ; and ten years later by McClelland, who instituted this Generic term for a mutilated specimen of Clanas.
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SYNOPSIS OF SPECIES.

1. Cossyplus axillaris, D. i-fj) -^- A"i ^j. 1. 34. Orange red, darkest superiorly, as a rule a Ijlack spot at

base of pectoral and on the first few rays of dorsal and anal fins. Madagascar, Mauritius, seas of India.

2. Ciisft/phii.s Diana, D. ^-f, A. yo-ti?' -'-'• 1- 32-33. Reddish, three white spots between the lateral-line

and base of dorsal fin : a small black spot at end of lateral-line, some dark spots on scales in last portion of the

body above the lateral-line. ^lozambique, Mauritius, seas of India to the ilalay Archipelago.

1. Cossyphus axillaris, Plate LXXXII, fig. 3, {varidij.)

Lnhrus axillaris, Benn. Proc. Zool. Soc. 1831, p. 166.

Cossyphus axillaris, Cuv. and Val. xiii, p. 131, pi. 371 ; Giinther, Catal. iv, p. 103 ;
Klunz. Verh. z. b.

Gas. Wieu, 1871, p. 549.

CossijjiliHs NeiUi, Day, Proc. Zool. Soc. 18G7, p. 5G0 (variety).

MooiijilU, Tamil.

B. vi, D. I-J, P. IG, V. 1/5, A. fV. C. 14, L. 1. 34, L. tr. 5/12.

Length of head 4, of caudal 7 to 8, height of body 3| to 4 in the total length. Eyes—diameter 4 to 4 j in

length of head, l-i- to If diameters from end of snout, and 1\ apart. The greatest height of the head equals its

length behind the posterior nostril. Upper lip thick and with a broad anterior fold. Preopercle finely

serrated. Teeth—a posterior canine present. Fins—caudal truncated or slightly emarginate. Colours—head
and upper two-thirds of the back orange red. Fins yellow, with a black base to the pectoral, and a black

blotch on the upper two-thirds of the first few dorsal and anal rays.

Variety.—A. Amongst Sir W. Elliott's drawings is one of this fish, in which the black markings are seen

in the form of deep orange blotches.

Variety.—B. {C. Neilli). A second variety (of which the specimen from which it was figured has
been preserved), shows the head and upper two-thirds of the body as far as the middle of the dorsal fin of a

deep oi'ange red, as is also the first half of the soft anal, the posterior half of both these fins yellow. Caudal
and free portion of the tail orange scarlet, (not so in my specimens). Pectoral flesh-coloured, lips reddish.

The series appears to conclusively prove that the colours of this species are subject to great variation.

The one figui-ed (life-size) is of the second variety {G. Neilli), and from ]Madras.

The species adverted to by Jerdon, M. J. L. and Sc. 1851, p. 135, are as follows :

—

MoonjiUi, Tarn, is

G. axillaris variety Neilli: Kul moonjilU is C. Diana.

Habitat.—Madagascar, Mauritius, seas of India to New Hebrides.

2. Cossyphus Diana, Plate LXXXVII, fig. 3.

Lahrus Diava, Lacep. iii, pp. 451, 522, pi. 32, f. 1.

Cossyphus Diana, Cuv. and Val. xiii, p. 127; Peters. Fische Moss. Pr. Ak. Berl. 1^55, p. 451 ; Blceker,

Sumatra, vii, p. 86, and Atl. Ich. i, p. 159, t. 38, fig. 1 ; Giinther, Catal. iv, p. 104 ; Klunz. Verh. z. b. Ges.

Wien, 1871, p. 549.

Lahrus leucosticticus, Bennett, Proc. .Zool. Soc. 1831, p. IGG.

Coss^jphus spilotes, Guich. in Maillard, Notes on the Isle of Reunion, App. p. 14.

B. vi, D. {1-, P. 16, V. 1/5, A. To^^, C. 14, L. 1. 32-33, L. tr. 4/12.

Length of head 3i- to 3|, of caudal 6, height of body 3j in the total length. Eyes—diameter 1/5

of length of head, 2 diameters from end of snout, and li apart. Snout produced, rather pointed : lips thick and
broad : preopercle finely serrated. Teeth—a posterior canine in either jaw. Fins—no elongated ventral ray

:

caudal tr^^ncated. Colours— reddish, three large white spots between the lateral-line and the base of the dorsal

fin, two being below the spines and one beneath the rays. Dark spots on the end of the scales from the

commencement of the soft dorsal to the caudal above the lateral-line : a black spot at the posterior end
of the lateral-line : fins diaphanous.

Some specimens have a white spot before the commencement of the lateral-line. Others show a large

black spot upon the ventral, and two more on the anal fins.

Hahitat.—Seas of India : a specimen 51 inches long exists in the Calcutta ]\Iuseum, taken in the Indian

Ocean. There is also a figure of this species amongst Sir Walter Elliot's drawings, it was captured at Waltair.

The one figured (life-size) is from the Malay Archipelago, and for it I am indebted to Dr. Hubrecht
of the Leyden Museum.

Genus, 3

—

Labeoides, Bleeker.

Diproctacanthus, Bleeker ; Fissilahrus, Kner.

Branchiostegals five : piseudohranchim. Body oblong, compressed. Gill-membranes attached to the isthmv?.

Snout pointed, lipts prominent, one of them having a notch anteriorly. Preopercle entire. A band of small teeth in,

the jaws, with a pair of curved canines in- either jaw, the upper pair being received between the lower ones when the

mouth is closed : a posterior canine tooth: inferior pharyngeal teeth not confluent vr piavement-lihe. A single dorsal
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fin with iisualhj less spines (9) than rays (9-12) ; anal with two or three spines, and rays nearly similar to those of

the dorsal (9-10). Scales on body oj moderate size, they are extended over the opercles, oheelcs and hase of the vertical

fins: no enlarged row at base of caudal fin. Lateral-line continuous.

Geographical distribution^—Red Sea, seas of India to the Malay Archipelago.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Labroides dimidiatus, D, yo^T^-. -^- To. L. 1. 4G-50, L. tr. 4/15. Lips notched. A black band from the

eye to the tail, widening posteriorly and covering the caudal fin, except its angles. Red Sea and seas of India

to the !Malay Archipelago.

1. Labroides dimidiatus, Plate LXXXVII, fig 1.

Labrns latovittatus, Rlipp, N. W. Fische, p. 7, t^ ii, f. 2, (not Lacepede).

Cossyphus dimidiatus, Cnv. and Val. xiii, p. 136.

Labroides latovittatus, Bleeker, Amboina, viii, p. 73, and Atl. Ich. i, p. 155, t. 44, f. 1.

Labroides dimidiatus, Giinther, Catal. iv, p. 119.

Fissilabrus latovittatus, Kner, Char, et Syst. Labr. p. 14.

B. Y, D. To?TT, P. 13, V. 1/5, A. A> C. 14, L. 1. 46-50, L. tr. 4/15.

Lensjth of head SJ to 3J, of caudal 5, height of body 3^ to 4 in the total length. Eyes—diameter 1/4

of length of head, 1 diameter from end of snout, and 1^ apart. Opercles entire. The lips emarginate

anteriorly. Height of head equals about If in its length. Fins—third anal spine the longest: caudal

cut square. Lateral-line—curves opposite the posterior end of the dorsal fin. Colours—nearly white, with a

black band through the eye to the upper thii-d of the base of the caudal fin when it bends slightly to reach the

centre of that fin: a black band along the anal, which passes to the caudal and joins the upper _
band

at the end of that fin : a dark band along the dorsal fin. Two specimens, captured at Waltair, exist in Sir

Walter ElUot's collection : the figure is taken from one of them. My Andamanese specimen has twelve dorsal

rays, the last being divided into two : it has also two posterior canines in either jaw.

Habitat.—Red Sea, Coromandel coast of India, Andamans to the Malay Archipelago.

Genus, 4

—

Cheilincs, (Lace'p.) Cuvier.

Oxyclieilinus et Crassilabrus, Gill.

Branchiostegals five. Body oblong, compressed. Preopercle entire. Lower jaw not produced baclnvards.

Teeth in one roiv, two canines in either jaw, none being directed outwards : no posterior canine : inferior p)har]jngeal

teeth not confluent or paveinent-lilce. A single dorsal fin, the number of spines (9-10), being about equal to the rays

(9-11). Anal with three spines, the third being the longest, its rays rather less (8-9) than those of the dorsal.

Scales large (20 to 23 in a longitudinal rOw), two rows on the cheeks, the last three at the base of the caudal Jin

enlarged. Lateral-line interrupted.

Georiraphical distribution.—Ucd. Sea, and east coast of Africa through the seas of India to the Malay

Archipelao-o, China, and beyond.
SYNOPSIS OF SPECIES.

1. Cheilinns chlorurus, D. V", A. |, L. 1. 22. Caudal trilobed, sometimes rounded in the young. Olive

brown, checks with yellow spots and streaks. Ventral, anal, and caudal with small yellow dots. Bay

of Bengal to Malay Archipelago and beyond.

2. Gheilinus trilobatus, B. t%, A. f, L. 1. 20. Caudal rounded except in the adult, when it is trilobed.

Grayish-brown, with red spots and stripes on the head. Seas of India to the Malay Archipelago and beyond.

3. Cheilinus fasciatus, D. -f^, A. |, L. 1. 21-23. Yellowish, with six or seven dark vertical bands. Seas

of India to the Malay Archipelago and beyond.

1. Cheilinus chlorurus, Plate LXXXII, fig. 6.

Sparus chlorurus, Bloch, v, p. 24, t. 260 ; Bl. Schn. p. 269 ; Lacep. iv, pp. 55, 163.

ThitUiurus Blochii, Swainson, Fishes, ii, p. 230.

Cheilinus gattatus, Bleeker, Labr. Cycl. p. 36.

Cheilinus decacanthus, Bleeker, Banda, i, p. 256.

Cheilinus chlorurus, Cuv. Regno, Anun. ; Bleeker, Atl. Ich. i, p. 65, t. 27, f. 3 ;
Giinther, Catal. iv,

p. 128 ; Kner, Novara Fische, p. 251.

B. V, D. V, P- 11> V- 1/5, A. f, C. 12, L. 1. 22, L. tr. 2/8.

Length of head 3f , of caudal 4^, height of body 3 in the total length. Eyes—diometev 4J in the length

of head, if diameter from end of snout and also apart. The maxilla reaches to below tlie front edge of the

orbit. Teeth—canines of moderate size. Fins—ventral reaches the anal rays : outer caudal rays produced,

causing the fin to appear thres lobed : sometimes rounded in the young. Lateral-line—tubes much branched.

Colours—olive-brown, with round yellow spots on the cheeks, and a streak of the same colour from the eye to

3 E
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the ano-Ie of the moutli : body sparingly dotted with yellow, a yellow mark covers the last few dorsal rays

and is continued on to the back of the free portion of the tail : spinous dorsal olive, with red edges, and spmes

with brown dots : soft dorsal reddish : anal, ventral, and caudal with small yellow dots.

In the " Fishes of Zanzibar," the authors observe of Clteilinus iJtuidatus, Bennett, Proc. Zool. Soc. _i,

p. 1G7=C'. jnindtdatiis, C. V. siv, p. 87, pi. 396, " this species is very closely allied to C. clilorurus, Bl., and it

may be regarded as the western representative of that fish" (p. 89).

Hahitat.—BAj of Bengal to the Malay Archipelago and beyond. The specimen figured is from

the Andamans, and is 77 inches in length.

2. Cheilinus trilobatus, Plate LXXXII, fig. 4.

ChnUtms trilohatus, Lacep. iii, pp. 529, 537, t. 31, f. 3 ; Cuv. Reg. An. Poiss. pi. 86, f
.
2 ;

Riipp. Atl.

Fische, p. 22 ; Cuv. and Val. siv, p. 79 ; Bleeker, Labr. p. 34, and Atl. Ich. i, p. 66, t. 27, f. 2 ;
Gunther, Latal.

iv, p. 126 ; Kluiiz, Verb. z. b. Ges. Wien, 1871, p. 553.

Lahrus triluhatus, Shaw, Zool. iv, p. 487.
. n^ ^'

CheHlnus siwwsus, Quoy and Gaim. Voy. Uranie, Poiss. p. 278; Cuv. and Val. xiv, p. 9o, (unmaturc).

Cheilinus rivulatus, Cuv. and Val. xiv, p. 86.

Cheilinus nebulosus, Richards. Ich. China, p. 261.

Cheilinus tetrazona, Bleeker, Sumatra, ii, p. 293.

B. V, D. tV, P- 12, V. 1/5, A. f, C. 13, L. 1. 20, L. tr. 2i/7.

Length of head Sf, of caudal 7, height of body 3|- in the total length. J?yes—diameter 5| in the length

of head, if diameters from the end of snout and also apart. Profile over snout rather concave. The maxilla

reaches rather above 1/2 way to below the orbit. Tee<7(—canines rather small. F/»s—ventral does not

reach the anal: caudal ' rounded except in some large specimens, when it is usually trilobed._ The figurem

Lacepede shows the caudal deeply trilobed. Lateral-line—tixhules branched. CoZowrs—grayish-browu, with

red spots and narrow stripes on the head, the last being mostly before and below the eyes : some of the

scales on the body with red spots. Vertical fins green, dorsal and anal having red margins : a dark spot at the

base of the middle dorsal rays, sometimes extending to the posterior one.

In Cuv. and Val. siv, p. 85, Sjiarus chlorurus, Bl. is considered identical with this species.

Eahitat—'Red Sea, East coast of Africa, Andamans to the Malay Archipelago and beyond. The one

figured is 9i inches long, and from the Andamans. It grows to at least three feet in length.

3. Cheilinus fasciatus, Plate LXXXIV, fig. 1.

Spams fasciatus, Bloch, v, p. 18, t. 257 ; Bl. Schn. p. 209 ; Lacep. iv, pp. 39, 127 ;
Swainson, Fishes, ii,

p. 229.

Lnhrns enneacanthis, Lacep. iii, pp. 433, 480.
^ .^^ , . -,_ „..

Cheilinus fasciatns, Cuv. Reg. Auim. ; Riipp. Atl. Fische, p. 23 (pt.) ; Cuv. and \al. siv, p. 92 ;
Rupp.

N. W. Fische, p. 18; Swainson, Fishes, ii, p. 299; Bleeker, Labr. p. 31, and Atl. Ich. ^i, p. 67^, t. 20, t. -;

Giinther, Catal. iv, p. 129 ; Kner, Novara Fische, p. 251 : Klunz. Verb. z. b. Ges. Wien, 1871, p. 555.

B. V, D. tV, P. 12, V. 1/5, A. I, C. 13, L. 1. 21-23, L. tr. 2/7, Vert. 10/13.

Length of head Si, of caudal 4f , height of body 3 to SJ in the total length, i/j/es—diameter 5 in the

lenc-th of head, 2 diameters from the end of 'snout and also apart. The greatest height of the head equals its

length. The outer end of the maxilla is curved forwards as a hook-like process into the concavity ot

wh'fch the outer extremity of the premaxillary is received. Fins—xentral rounded, not reaching to the anal :

caudal truncated, having its upper and lower rays produced. LatcniUine—tnhules unbranched. Colours-

yellowish, with six or seven dark or black bands : black spots on the nape, opercles and pectoral region,

a'«o some scattered over the body. Caudal with a crescentic vertical black band, and a black posterior edg'e,

a ifew narrow dark liands between the two. Dorsal with a light edge having a dark base, some of the body

bands are extended on to this fin. A large black blotch on the ventral.
-ni i

•

Balitnt.—ReA. Sea, through those of India to the Malay Archipelago and beyond. Bloch s specimen

from the Indian Ocean is still preserved in spirit in Berlin. The specimen figured is 8-3 inches m length, and

from the Malay Archipelago : I am indebted for it to Dr. Hubrecht of the Leyden Museum.

Genus, 5

—

Epibulus, Cnvier.

Branrhiosteqals five. Body ohlonrj, compressed. Freopercle entire. Mouth verij protractile, the ascending

processes of the premaxillaries, cdso the mandibles and tympanies, being elongated. Teeth m one row ami two caimms

in either jaw, but no posterior canine : inferior pharyngeal teeth not confluent or pavement-like. A single dorsal fin

with less spines (9) than rays (10) : three anal spines, the rays less numerous _
than those of the dorsal, bcales

large, two rows on the cheeks, three enlarged ones at base of caudal fin. Lateral-line interrufted.

Geographical distribtd ion.—Sens of India to the ]\Ialay Archipelago.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Epihidus striatus, D. /„, A. |. L. 1. 19, L. tr. 2/7. Vertical narrow white bands. Andamans.
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1. Epibulus striatus, Plate LXXXVII, fig. 2 (f).

Day, Proc. Zool. Soc. 1870, p. 697.

B. V, D.
-j-'ij,

P. 11, V. 1/5, A. I, C. 13, L. 1. 19, L. tr. 2/7.

Length of head above 2/5, of caudal 2/11, height of body 2/5 of the total length. Eijcs—diameter 2/7 o£

length of head, 1 diameter from end of snout and apart. The posterior extremity of the lower jaw extends to

below the hind edge of the orbit, and the ascending processes of the premasiUaries to opposite the posterior

third of the orbit. Fins—not elongated: the interspinous membrane prolonged beyond the spines ot both tUo

dorsal and anal fins. Lateml-Une—mterru-pted opposite the middle of the soft dorsal. Colours—a, white line

between the orbits, and two more on the head, the first of which runs fi-om the eye to the snout
:
the second

descending from the orbit meets one from the opposite side. Body grcemsh-brown, with fave narrow milk-

white vertical bands, the first from the opercles to before the ventral tins, the next from the second dorsal s-pme

to the end of the ventral fin, the third from the centre of the dorsal spines to the base of the anal, the fourth from

the end of the dorsal fin to the end of the anal, the fifth round the free portion of the tail, feoft dorsal and

termination of the anal white, the remainder of the fins dark coloured.
i n i

fl-fffc/irti.—Andamans, where a single specimen 1^ inches m length was captured, it is figured

twice Hfe-size.

Genus, 6

—

Anampses, Guvier.

BranrJiiostegah six : lady oblong, compressed. Preopercle entire. Teeth in jaws in one row, the two front

ones in each being prominent, directed forwards, and compressed, with cutting edges : no_ posterior canine tooth :

inferior pharyngeal teeth not confluent or pavement-like. A single dorsal Jin, the spines {9) being less than

the rays (12) : anal luith three spines, and the same number of rays as the dorsal. Scales from ratlier large to a

medium size : none on the head, no enlarged row at base of caudal fin. Lateral-line continuous

.

Geographical distribution.—Bed Sea, east coast of Africa, through the seas of India to the Malay

Archipelago and beyond. „„.,„-,^ ° SYNOPSIS OF INDIVIDUAL SPECIES.

1. Anampses ccernleo-pnnctalus, D. -,%, A. j\, L. 1. 27, L. tr. 4/10. Blue lines from eyes, body and fins

spotted with blue. Andamans to the Malay Archipelago and beyond.

1. Anampses cosruleopunctatus, Plate LXXXVII, fig. 4.

? Anampses diadematus, Riipp. N. W. Fische, p. 21, t. vi, f. 3; Giinther, Catal. iv, p. 137 ;
Klunz. Verb,

z. b. Ges. Wien, 1871, p. 533.
, , ^^ , . ^ n r>< a

Anampses cceruleopunctatus, Riipp. Atl. Fische, p. 42, t. x, f . 1 ; Cuv. and Val. xiv p 5 ;
Cuv. Reg. Anim.

111. Poiss. pi. 87, f. 2 ; Bleeker, Atl. Ich. i, p. 1U4, t. xxiv, f. 2 ; Gimther, Catal. iv, p. 135 ;
Klunz. Verb. z. b.

Ges. Wien, 1871, p. 634.

B. vi, D. J.r, P. 12, V. 1/5, A. ^, C. 13, L. 1. 27-28, L. tr. 4/18, Vert. 11/15.

Length of head 3i, of caudal 7, height of body 3 in the total length. £';/a?-cIiameter 5 in length of

head, \h diameters from end of snout, and 2 apart. The height of the head equals its length behind the angle

of the mouth. The maxilla reaches half-way to below the orbit. Cofe^ws—reddish-brown, several bluish

vertical lines radiate from the orbit : each scale on the body with a blue spot surrounded by a dark ring fans

reddish, the dorsal with three rows of blue spots, the anal with two or three, the caudal likewise blue spotted,

all these fins with Hght edges. The spots on the middle of the body are sometimes apt to assume the

appearance of vertical lines.
. j j. •

j-i t a

Two specimens to 7 inches in length exist in the Calcutta Museum, being those referred to m the J. A.

Soc. Bene:. 18G0, as presented by Mrs. Edwards from the Andamans. '
. , . , i , i

UMtat.—Ued Sea, east coast of Africa, Mauritius, seas of India to the Malay Archipelago and beyond

1 am indebted to Dr. Sauvage and the oflicials of the Jardin des Plantes in Pans for the specimen fagureU, it

came from the Marquesas.
Genus, 7

—

Hemigtmnus, Giinther.

Ealichceres, sp. Riippell : Tantoga, sp. Cuv. and Val. : Enjchthys and Eemiulis, Swainson.

Branchiostegals six : body oblong, compressed. Preopercle entire : lips very fleshy. Teeth in a single row,

two canines anteriorly in either 'jam, the lower ones being received when the mordh is closed between tlie upper pair

:

generally a posterior caning: inferior pharyngeal teeth not confluent or pavement-lihe. A single dorsal fln witli less

spines (9) than rays (11): anal with three spines and the same number of rays (11) as the soft dorsat. bcales

large, none on the opercles, but a strip of very small ones on the cheek : mo enlarged row at base of caudal fln. Lateral-

line continuous.

Geographical distribution.—Bed Sea, east coast of Africa, seas of India, to the Malay Archipelago

and Australia.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Hemigymnus melapterus, D. ^, A. ^\, L. 1. 29, L. tr. 5/14. Scales dotted with blue. East coast of

Africa, seas of India to Australia and beyond. o oO E ^
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2. Hemigymnus fascratus, D. ^, A. -A-, L. 1. 28-29. Bluish, witli wide vertical bands. Red Sea, seas

of India to tlie Malay Arcliipelago.

1. Hemigymnus melapterus, Plate LXXXIV, fig. 2.

Lahrus melapterus, Bl. t. 285 ; Bl. Schn. p. 247 (L. melampterus)

.

Tautoga melapterus, Cuv. and Yal. siii, p. 311 ; Bleeker, Verli. Bat. Gen. xxii, p. IG ; Richards. Ann.

and Mag. 1843, xi, p. 358.

Ilemiulis melapterus, Swainson, Fishes, ii, p. 228.

Bemigymims melanopterm, Gunther, Catal. iv, p. 139 ; Kner, Novara Fische, p. 2oZ.

Lalriddhys hicolor. Day, Proc. Zool. Soc. 1870, p. 69G (young).

B. vi, D. ^, P. 13, V. 1/5, A. ^, C. 15, L. 1. 27-29, L. tr. 5/14.

Leno:th of head 3^ to 3|, of caudal 6 to 6i, height of body 2| to 3^ in the total length. £//es—diameter

4 in the young, to 6 or Gi in the length of head in the adult, 2 to 3 diameters from end of snout, and 1^ to 2

apart. Lips very thick, the lower one notched in the middle, and each lateral portion pendant like a wattle.

Teeth—a posterior canine is irsually present but concealed by the skin. ,SV-a/e«—about three rows of very small

ones on the cheeks. Colours—bluish, brown above, becoming yellowish beneath : a dark mark behind the

orbit scales dotted with blue : dorsal and anal light at their external third, followed by bluish band, external

to which they are darker: caudal dark. In the young, the body behind a line from the commencement ot

the dorsal to the base of the anal, dark violet, some of the lower scales being blue spotted :
anterior to this

nearly white beneath, but darker along the top of the head, whilst most of the scales have more or

less dark spots.
. i

• r i

n:ahitat.—Za.nzihar, Andamans, to the Malay Archipelago and Australia. The one figured is trom the

Andamans, where it is very common, and attains a large size.

2. Hemigymnus fasciatus.

Mullns fasciatus, Thunb. Reise nach Japan, iv, p. 351, t. 314.

Lahrus fasciatus, Bl. t. 290 ; Bl. Schn. p. 249.

Sparus zeneplwrus et meaco, Laccp. iv, pp. 155, IGO.

Lahrus fuliginosus et melapteronotns, Lacep. iii, pp. 437, 450, 492, 493, and 51G.

EalicJueres sexfasciatus, Riipp. N. W. Fische, p. 18, t. v, f. 3.
__

Bcarus quinquefasciatus, Bennett, Fish. Ceylon, p. 23, pi. xxiii.

Tautoga fasciata, Cuv. and Val. xiii, p. 303, pi. 379 ; Bleeker, Batav. p. 484 ;
Jerdon, M. J. Sc.

1851, p. 135.
.*" Tautoga Mertensii, Cnv. and Val. xiii, p. 308.

Tautoga sexfasciata, Cuv. and Val. xiii, p. 309.

Cheilinus Bhchii, Cuv. and Val. xiv, p. 108.

ErycMhys quinquefasciatus, Swainson, Fishes, ii, p. 226.

Cheilinus fasciatus, Swainson, Fishes, ii, p. 229.

? Tautoga leucomos, Bleeker, Biliton, iv, p. 239.

Eemigymmis fasciatus, Gunther, An. Nat. Hist. 1861, p. 38G, and Catal. iv, p. 138; Bleeker, Atl. Ich. i,

p. 141, t. xlvi, f. 2 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 547.

Hemigymnus se.rfasciatus, Giinther, Catal. iv, p. 139.

? Bemigijmnus leucomos, Bleeker, Atl. Ich. p. 142, t. xliv, f. 6 ;
Giinther, Catal. iv, p. 139.

Panoo-girawah, " Worm parrot," Cingalese.

B. vi, D. ^, P. 14, V. 1/5, A. A, C. 14, L. 1. 28-29, L. tr. 5/11.

Lensj-th of head 3j to 4, of caudal 6 to Gi, height of body 3| to 3i in the total length. J?^/es—diameter 5

to in lentrth of head, nearly 3 diameters from end of snout. Lips very thick, folded
;
the lower one notched

in the centre and pendant like a wattle. Tee<7i—small ones sometimes present at the angle of the mouth.

P;-,j,,_caudal truncated. Scales—a band of small ones across the cheeks. CoZomw—bluish, with broad

rivulated red bands on the head, and a brown spot behind the eye : these marks appear to be sometimes absent.

Five vertical brownish cross bands, wider than the ground colour, descend from the back to the abdominal

surface. Dorsal and anal brownish, the lower with blue spots and a blue edge, having a red band below it :

anal with two blue longitudinal bands. Caudal brownish, with a blue vertical band. Pectoral yellowish.

Outer two-thirds of ventral dark.

Habitat—Red Sea, east coast of Africa, seas of India to the Malay Archipelago.

Genus, 8

—

Stethojulis, Gunther.

Julis, sp. Cuv. and Val.

Branchiostegals six: lody oblong and compressed. Preopercle entire: no anterior canine teeth; a posterior

canine : inferior pharyngeal teeth 7wt conjiuent or pavement-lilie. A single dorsal fin ivith less spines (9) than rays

(11) : anal ivith three spines and the same number of rays as the soft dorsal. Scales of moderate size : none on tlie

head : no enlarged roiv at base of caudal fin. Lateral-line contiimous.

Geographical distribution.—East coast of Africa, seas of India, to the ^Malay Archipelago and beyond.
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SYNOPSIS or INDIVIDUAL SPECIES.

1. Stethojulis strigiventer, D. -jS,-, A. -^, L. 1. 20-27. A brown white-edged band from tbe snout to below

the eye : lines and dots along the sides. A black spot on last dorsal i-ay, another generally at the base of the

caudal fin. Seas of India to the Malay Archiioelago,

1. Stethojulis* strigiventer, Plate LXXXIV, fig. 7.

Julis strigiventer, Bennett, Proc. Zool. Soc. 1832, p. 184 ; Cuv. and Val. xui, p. 468 ; Bleeker, Banda, i,

p. 251; Peters, Monats. Ak. Wiss. 1855, p. 434.

HaUehceres strigiventer, Kner, Labr. p. 12.

Stethojulis strigiventer, Giinther, Annal. and Mag. Nat. Hist. 18G1, p. 386, and Catal. iv, p. 140; Bleeker,

Atl. Ich. i, p. 135, t. 43, f. 1 ; Kner, Novara Fische, p. 253.

B. vi, D. j\, P. 15, V. 1/5, A. tV. C. 14, L. 1. 26-27, L. tr. 2/9.

Length of head 3^ to 3f , of caudal 55, height of body 4 to 4^ in the total length. S^es—diameter 4 to

ih in the length of head, li to 2 chameters from the end of snout, and li apart. Fius^ventral rather short,,

caudal rounded. Colours—light bro-^vn, becoming yellowish on the abdomen : a brown band having a white

lower edo-e passes from the snout and angle of the mouth below the eye to the opercle : several longitudinal

yellow lines and some black dots along the sides, especially in the lower half of the body : a black spot on the-

last dorsal ray, another at the base of "the caudal fin, which last mark is apparently sometimes absent.

In " the Fishes of Zanzibar" a variety is given as follows :
" bright green : lower part of the sides with

several pale-green longitudinal Imes, on which there are some black dots. A blue, brown-edged band from

mouth, below eye, to operculum : sometimes an ocellated spot at the end of the dorsal and on the upper part of

the base of the caudal."

Habitat.—From East Africa through the seas of India to the Malay Archipelago and China. It is very

abundant at the Kicobars and Andamans, from the latter of which localities the specimen figui-ed was obtained.

Genus, 9

—

Plattglossus, (Klein), Giinther.

Halichmros, sp. Riippell ; Julis, sp. Cuv. and Val. ; Maoropharyngodon, Giintheria, and Bemitaidoga,-

Bleeker ; Chcerojulis, Gill.

Bodij ohlong, compressed. Anterior teeth conical, bid neither bent outwards nor bacJcwards : a posterior

canine : iriferior pharyngeal teeth juit confluent or pavement-like. A single dorsal fin with less spines (9) than

rays (10-14) : arial with three spines and'about the same number of rays (11-14) as the soft dorsal. Scales rather

large: those on the thorax smaller than on the remainder of the body:, none on the head (except a feto rudimentary

ones behind the eye in two or more species), no enlarged rovj at base of caudal fin. Lateral-line continuous.

Geographical distribution.—Red Sea, seas of India, and generally tropical and adjacent seas.

SYNOPSIS OF SPECIES.

1. Platyglossus notopsis, D. J^-, A. ^, L. 1. 27-29. Two black spots on dorsal fin, the first between fii-st

and second spines, the largest between third and sixth rays. Andamans to the Malay Archipelago.

2. Platyglossus HyHlii, I>. t-j-tt. -^- A. ^- 1- 27-28. Two brownish-black longitudinal bands..

Andamans to the Malay Archipelaigo.

3. Plati/glossiis marginatus, D. yi-ts^ ^- -rr. ^- 1- 27. Undulating green streaks edged with blue on head

and anterior half body, and streaks on vertical fins. Red Sea, through seas of India to the Malay Archi-

pelago.

4. Platyglossus Bmsumieri, D. ^, A. ^, L. 1. 28-29. Bluish-green, scales chequered with dull purplish

red. A black spot at base of pectoral.
' A bluish ocellus between fiith and seventh dorsal spines. East coast of

Africa, seas of India to the Malay Archipelago and beyond.

5. Plati/glossios leparensis, D. yV. -A- fV, L. 1. 26-28. Brown streak from eye to snout, and a silvery band,

from eye to tail, with four and five more below it. Two spots on dorsal fin. Andamans to ths Malay Archi-

pelago.

6. Platyglossios hortulanus, D. yt-tz-. ^- rr. L. 1. 28. Broad bluish streaks on the head, and bluish spots

on first part of the back. From one to three yeUow spots on back below the base of the dorsal fin. Red Sea,

seas of India to the Malay Ai-chipelago and beyond.

• JvMs Finlaysordi, Cuv. and Val. xiii, p. 471, may be a Stethojulis. The description was made from a drawing, executed in

Siam by Major Finlayson. The colours are greenish. Commencing at the corner of the mouth and passing Ijcloiv the eye is a light

bro%Tn lateral band covered with deeper coloured spots. The dorsal light pink, bordered with red. having a red spot at the base of each

spme and ray : the anal is figured as similar, but the basal spots are not distinct in Sir W. Elliot's figure. Caudal bluish, with three

oblique bands on either lobe. There is also a row of red spots between the lateral liand and the back in Sir W. Elliot's figure. Under

surface of the head silvery, with a tinge of orange. Amougst Sir W. Elliot's drawings of fishes I found one which agrees with Major

Finlayson 's, it is marked julis.

Habitat.— Siam (not Ceylon) is- noted on the original drawing, and Madras. See Jerdoc, M. J, L. and Sc. 1.S31, p. 135.
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7. Platijglossus Jcawarin, D. -^^t ^- tVi ^j. 1- 28-29. Head witli blue lines and spots. Eacb scale below

lateral-line with a central rosy spot forming longitudinal bands. A black spot from last dorsal spine to second

ray. Andamans to the ]\Ialay Archipelago.

8. I'latij'jhssxis nelulosus, D. y"y, A. -^, L. 1. 2S. Body with light and dark blotches and spots. Two
lilack spots on dorsal fin. Red Sea and seas of India to the Malay Archipelago.

9. Platyglosms scapularis, D. y"y, A. -^, L. 1. 27. A broad red, blue-edged band from the shoulder to the

back of the tail. Red Sea, seas of India to the Malay Archipelago.

10. Platijglossus himaculatus, D. ^, A. y\, L. 1. 27. Violet bands radiating from the eye. A black

nhite-edged spot under the ninth or tenth scales of the lateral-Una. Red Sea, East coast of Africa, seas of

India.

1. Platyglossus notopsis, Plate LXXXIV, fig. 4.

Julis notopsis, (Kuhl. and v. Hass.) Blccker, Sumatra, ii, ji. 290.

.'' Julis notopsis, Cuv. and Val. xiii, p. 48.5.

• Julis phaiopus, Bleeker, Sumatra, ii, p. 291 (old age).

Platyglossus notopsis, Bleeker, Labr. p. 11, and Atl. Ich. i, p. Ill, t. xli, figs. 1 and 2 ;
Giinther, Catal. iv,

p. 154.

B. vi, D. -j"5-, P. 13, V. 1/.5, A. W- C. 14, L. 1. 27-29, L. tr. 3,11.

Length of head 4 to 4^, of caudal 6 to (j\, height of body Z\ to 3f in the total length. i?;/e.?—diameter

'.^ in length of head, about 1 diameter from end of snout and also apart. Fins—dorsal spines two-thiixls the

height of the rays : caudal rounded. Colours—purplish-brown, with four or five red longitudinal bands. Two
black ocelli on the dorsal fin, largest in the young : the smaller one between the first and second spines : the

larger between the third and sixth rays, and being encircled by a light ocellus, there are one or two rows of

round light spots on the fin posterior to the large black one : caudal with a yellow band at its base, and yellow

edges. The young are much darker than the adults, having light longitudinal narrow lines and three white

spots on the back, the anterior of which is usually continued on to the dorsal fin between the sixth and seventh

spines : the third spot is on the summit of the free portion of the tail.

Hahitat.—Audamans to the Malay Archipelago. The one figured is life-size.

2. Platyglossus Hyrtlii, Plate LXXXVIII, fig. 1.

Julis mala, pt. Cantor, Catal. p. 238 ; Jerdon, M. J. L. and Sc. 18G1, p. 135.

Julis (Halichferes) Hyrtlii, Bleeker, Manado. p. 60.

Halichreres Hyrtlii, Bleeker, Labr. p. 280, and Atl. Ich. i, p. 121, t. 39, f. 2.

Platyglossus hyHclii, Giinther, Catal. iv, p. 149.

Platyglossus Hyrtlii, Peters, Mouats. Akad. Wiss. Berlin, 1868, p. 270.

Platyglossus hifasciatus, Steind. Verb. z. b. Ges. Wien, 1866, p. 477, t. v, f. 2.

B. Ti, D. t/_t3, p. 14, V. 1/5, A. i^, C. 14, L. 1. 27-28, L. tr. 2/12.

Length of head 4i- to 4|, of caudal 7, height of body 4i to 5 in the total length. Ei/es—diameter 5 in

length of head, nearly 2 diameters from end of "snout, and 1| apart. J'r/ts—caudal rounded. Co/om)-s—olive

colour along the back, becoming white along the abdomen : two brownish-black longitudinal bands : the superior

united on the snout with that of the opposite side, is continued along the side of the base of the dorsal fin : the

inferior commencing on the snout passes through the eye to the centre of the base of the caudal fin where it

ends in a black spot, in its course it is inten-upted on the opercle by a bright red spot. Dorsal fin anteriorly

with two, posteriorly with tln-ee rows of spots, the reticulations forming which are very distinct between the

first and third spines. Caudal similarly reticulated. Pectoral with a dark spot superiorly at its base.

Amongst my Andamanese fish is one of the young of tliis species 1 inch in length. For the specimen

fio'iircd, which is from the Malay Archipelago, I am indebted to Dr. Hubrecht of Leyden.

Habitat.—Audamans to the JMalay Archipelago.

3. Platyglossus marginatus, Plate LXXXIV, figs. 5 and 6 (variety.)

HalicluBreS marginatus, Ru]))i. N. W. Pische, p. 16.

Julis marginata, Cuv. and Val. xiii, p. 490.

Julis annularis, (Kuhl. and v. Hass.) Cuv. and Val. xiii, p. 482 ; Kner, Labr. p. 12 ; Bleeker, Sumatra,

1853, p. 518.

Platyglossus annularis, Bleeker, Proc. Zool. Soc. 1861, p. 411.

Platyglossus marginatus, Bleeker, Labr. p. 283, and Atl. Ich. i, p. 109, t. xli, f. 3; Giinther, Catal. iv,

p. 160 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 545.

B. vi, D. y^'yj, P. 13, P. 1/5, A. ^, C. 15, L. 1. 27, L. tr. 3.}/10.

Length of head 4J to 4|, of caudal 6.i, height of body 3^ to Sf in the total length. J^yes—diameter

41 to 5 in the length of head. If to 2 diameters from end of snout, and fi apart. Dorsal profile somewhat

concave above the orbits, i^/us—caudal shghtly rounded. CoZomcs—blackish-green : head and anterior part of

the body with undulating grass-green streaks edged with blue. K'umeixsus red blue-edged streaks and spots on
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the vertical fins, -u-liicli have blue margins : a large vertical green crescent-shaped mark covered with light

spots on the middle of the caudal fin, basal half of pectoral black. Variety.—A specimen (fig. G) captured at

the Andamans has the marks on the head and body deep brown, whilst the crescentic band on the

caudal fin envelopes the whole of it except its outer angles, and instead of its being covered with light spots

it has brovm undulating vertical bands. The black base to the pectoral is absent.

Eahitat.—Red Sea, through the seas of India to the Malay Archipelago. Figure 5 is from a specimen

captured in the Malay Archipelago, and for it I am indebted to Dr. Hubrecht, of Leyden. Figure 6 is from the

variety I obtained at the Andamans. Both are life-size.

4. Platyglosus Dussumieri, Plate LXXXV, fig. 1.

Lahrus, Seba, iii, p. 94, t. 31, fig. 2.

.'' Lahrus nigrescens, Bl. Schn. p. 263.

Lahrus salmee nioia, Russell, ii, p. 15, pi. 120.

Julis Bussuynieri, Cuv. and Val. xiii, p. 478, pi. 387 ; Cantor, Catal. p. 23G ; Jerdon, M. J. L. and Sc.

1851, p. 135.

Jidis exornatus, Richards, Ich. China, p. 258.

Julis (Malichceres') notophtludmus, Bleeker, Labr. p. 20.

.hd'is (HalichceresJ viola, Bleeker, En. pise. Ind. Arch. p. 98.

Halichreres nigrescens, Bleeker, Atlas Ichthyologique, i, 118, t. 37, f. 4.

HalicJueres Buss^miieri, Giinther, Ann. Nat. Hist. 18G1, p. 386.

Platyglossus Dussumieri, Giinther, Catal. iv, p. 143 ; Kner, NovaiU Fische, p. 254.

Platyglossus nigrescens, Day, Fish. Malabar, p. 157.

Kullaray nieen, Mai.

B. vi, D. A, P. 15, V. 1/5, A. ^, C. 15, L. 1. 28-29, L. tr. 3/10.

Length of head 4 to 4j, of caudal 6i, height of body 4 to 4^ in the total length. Eyes—diameter 5 iu

length of head, l^ diameters from end of snout, and 1 apart. Fins—dorsal spines slender : first ray of ventral

prolonged : caudal rounded. Colours—green, with some irregular violet bands between the eyes, and one from

them to the snout : two or thi-ee pass over the opercles : back bluish, chequered with dull purplish red. A black

spot with a light anterior edge at the base of the pectoral. Dorsal and anal greenish, with an oval yellow spot

between the base of each ray, and another near their summits, the soft portions with a broad purplish external

margin : a blackish ocellus, with a yellow edge, between its fifth and and seventh spines. Caudal with a broad

blue transverse band having red spots, its angles being orange with a red base.

Habitat.—East coast of Africa, seas of India, to the Malay Ai-chipelago and beyond.

5. Platyglossus leparensis, Plate LXXXIV, fig. 3.

Jidis (Halicliaires) leparensis, Bleeker, Banka, iii, p. 730.

HaUchoires lejmrensis, Bleeker, Syn. Labr. p. 287, and Atl. Ich. i, p. 119, t. xlii, f. 5.

Platyglossus leparensis, Giinther, Catal. iv, p. 156.

B. vi, D. 3%, P. 14, A. tV, C. 15, L. 1. 26-28, L. tr. 3i/8.

Length of head 4, of caudal 6, height of body 4^ to 4^ in the total length. Eyes—diameter 4i in the

length of head, li diameters from end of snout, and 1 apart. Fins—caudal rounded. Colours—a broad brown
streak from the eye to the snout, and a brown spot behind the orbit, which is continued, but in a lighter shade,

to the tail : four narrow curved yellowish lines on the upper portion of the opercle. Body vertically banded.

A narrow silvery line from the eye to the caudal fin, and below it four or five more : many of the scales with

brown spots, espiecially those above the lateral-line. Dorsal fin with one or two I'ows of light round spots : two

black ocelli on the dorsal fin, the anterior between the first two spines, and the posterior between the first two

or three rays,. occasionally a third posterior one, on the upper third of the base of the caudal fin on the free

portion of the tail : caudal fin yellowish red.

Habitat.—Andamans to the Malay Archipelago. The one figured is life-size.

6. Platyglossus hortulanus, Plate LXXXV, fig. 3.

Lahrus hortulamis, Lacep. iii, p. 51(>, t. xxix, fig. 2.

Lahrus centiquadrus, (Commers.) Lacep. iii, p. 493.

Sparus decussatus, Bennett, Fish. Ceylon, p. 14, jjI. xiv.

Halichceres eximius, Riipp. N. W. Fische, p. 16, t. v, f. 1.

Julis Jiortidanus, Cuv. and Val. xiii, p. 430 ; Bleeker, Batav. iv, p. 484.

Julis decussatus, Cuv. an_d Val. xui, p. 433.

Ichthycallus decussatus, Swainson, Fishes, ii, p. 232.

Eemitautoga centriquadra, Bleekei", Proc. Zool. Soc. 1861, p. 413, and Atl. Ich. i, p. 139, t. sxxii, f. 3.

HalicJueres hortidanus, Giinther, Labr. Ann. Xat. Hist. 1861, p. 386.

Platyglossus hortulanus, Giinther, Catal. iv, p. 147; Klunz. Verb. z. b. Ges. Wien, 1871, p. 546.

Hembili-giraivah, " Basket-parrot," Cingalese.

B. vi, D. ^;t»j^, p. 15, V. 1/5, A. tV, C. 15, L. L 28, L. tr. 2i-/9, Vert. 10/15.
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Leno-tli of head 3f to 4, of caudal 61 to 7, height of body 3^ in the total length. J?(/es—diameter 5 in

the leno-th of the head, 2 diameters fi-om the end of snout, and li apart. F('ns—caudal truncated. Colours^—
yellowish-brown : broad bluish oblique bands on the head, and the anterior portion of the back with bluish

spots. One (may be two or three) yellow spot on the back below the fourth dorsal spine, and sometimes

a black spot behind it. Oblique brown streaks on the dorsal fins, sometimes enclosing spaces : a black

axillary spot, usually another at the upper part of the base of the caudal, on which brown spots, or vertical

bands, may be present or absent : anal with longitudinal bands. In young specimens the dark blotch on the

liack, just"behind the anterior light one, is black : whilst below the last dorsal rays and behind the second white

siiot on the back, a dark mark is rather well developed.

JIaVdat.—YTom. the Red Sea and east coast of Africa to the Andamans, Malay Archipelago, and

Polynesia. The specimen figui-ed (8-2 inches in length) was from the Andamans.

7. Platyglossus kawarin.

Jnlis (Ealkliceres) Icatoarin, Bleeker, Timor, p. 172.

EaUchccres Jcmvarin, Bleeker, Syn. Labr. p. 286, and Atl. Ich. i, p. 121, t. 41, f. 4.

PlcUi/rjlossus Icaivarin, Giinther, Catal. iv, p. 152.

B. vi, D. A, P- 14, V. 1/5, A. A, C. 14, L. 1. 28-29.

Length of head 3^ to Sf , of caudal 51, height of body 3| in the total length. i://es—diameter U in the

length of head, 2 diameters from the end of snout, and 1 apart. F//ts—caudal slightly rounded. Colours—head

with a bluish band from the eye to the .snout : a second passes from the angle of the mouth along the posterior

edcre of the orbit to the upper part of the head : a third from the interopercle : a blue blotch on the centre of

the opercle, and a wide light-blue band above : some blue spots on the summit of the head. Colours below the

lateral-line are lilue, each scale having a central rosy spot, forming seven longitudinal bands. Dorsal and anal

fins blue, with three rows of round reddish spots, and a black spot on the last dorsal spine and first and second

rays : caudal yellowish, vrith a dark edge.

Eahitat.—Andamans to the Malay Archipelago.

8. Platyglossus nebulosus, Plate LXXXV, fig. 2.

Julis nehdosus, Cuv. and Val. xiii, p. 461.

Julis (Halidtmres) Eeichei, Bleeker, Sumatra, i, p. 43.

Halichares Eeichei, Bleeker, Atl. Ich. i, p. 116, t. 37, f. 1.

Platycjlossiis nebulosus, Giinther, Catal. iv, p. 151 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 544.

B. vi, D. ^, P. 14, V. 1/5, A. ^, C. 14, L. 1. 28, L. tr. 3/12.

Length of head 3f , of caudal 5f , height of body 3f in the total length. Syes—diameter 4 in the length

of head, 1^ diameters from end of snout, and 1 apart. i^('».s—caudal rounded. Colours—olivaceous : several

violet bands on the head, one on the cheek being curved, but not completing a circle : the opercular lobe

violet : a dark band passing from it to the tail, in its course it gives off several superior and inferior short

processes, between which are silvery spots, and there are more along the base of the dorsal fin : some oblique

silvery streaks are covered by the pectoral fin. A minute spot sometimes present between the two first dorsal

spines, and a larger one between the first two rays : two or three red ocelli margined with blue between the

dorsal spines and oblique violet bands ascending forwards : anal with a band along its centre and ocelli at its

T)ase : caudal occasionally with lilack dots.

Habitat.—Ued Seas and seas of India to the Malay Archipelago. For the specimen figured, from the

Malay Archipelago, I am indebted to Dr. Hubrecht of Leyden.

9. Platyglossus scapularis, Plate LXXXV, fig. 4.

Jnlrs scapularis, Benn. Proc. Zool. Soc. 1831, p. 167.

? Julis Ceylonensis, Benn. I.e. 1832, p. 183.

Halichares coiruleovittatus, Rupp. N. W. Pische, p. 14, t. iv, f. 1 (cariefij).

Julis coiruleovittatus, Cuv. and Val. xiii, p. 466 ; Peters, Monats. Akad. Berlin, 1855, p. 454.

Julis elerjans, (Kuhl. and v. Hass.) Cuv. and Val. xiii, p. 467 ; Kuer, Labr. p. 12 ; Bleeker, Amb. and

Ceram, p. 289.

Julis LescJienaultii, Cuv. and Val. xiii. p. 453.

Julis phaiotcenia, Bleeker, Banda, p. 322.

Guntheria cceruleovittnta, Bleeker, Proc. Zool. Soc. 1861, p. 613, and Versl. Akad. Wet. Amst. xiu,

p. 291, and Atl. Ich. i, p. 137, t. 32, f. 2.

Platijrjlossus scapularis, Gunther, Catal. iv, p. 146; Klunz. Verb. z. b. Ges. Wien, 18^1, p. 545.

? Platyglossus Ceylonensis, Gunther, I.e. p. 158.

B. vi, D. 3L P- 15, V. 1/5, A. tV, C. 15, L. 1. 27, L. tr. 21/10.

Length of head 3^ to 4^, of caudal 8, height of body 3f to 4 in the total length. Eyes—diameter 4\ to 5

in the lemrlh of head, 2 diameters from end of snout, aAd 1^ apart. Fins—outer ray of ventral elongated :

caudal rounded. Cohmrs—a broad red blue-edged band ]msses from the snout to the eye : a second irregular

one goes obliquely upwards from the eye to the wide lateral band, which, of a brownish violet colour, passes
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from the shoulder to the back of the taO : a red streak extends from the axilla to the abdomen, many of the scales

on the body -vvith blue spots : dorsal and anal margined with a green blue-edged band. Caudal with reddish-

violet transverse bands.

The colours in P. Ceylonensis are given thus :
" Yellow, head gray ri-snilated with yellow : a yellow

interrupted band along the lateral-line : another lateral band of the same colour, edged with blae, i-uns along

the side and emits numerous short processes towards the belly : an oblique yellow streak across the base of the

pectoral to the belly : vertical fins yellow : a band along the base of the dorsal edged with blue inferiorly: an

oblique blue streak behind the base of each dorsal ray, a second behind its middle, and a spot of the same

colour behind its top : anal fin with two blue bands : caudal with three irregular transverse rivulated blue

bands."

Habitat.—Eed Sea, East coast of Africa, seas of India to the Malay Archipelago. The specimen figured

is from the Andamans, it is C'8 inches in length.

10. Platyglossus bimaculatus, Plate LXXXV, fig. .5.

Haliclueres Umaeulatus, Riipp. N. W. Fische, p. 17, t. v, f. 2.

Julis bimaculatus, Cuv. and Val. xiii, p. 491.

Phtfyjiossus bimaculatus, Giinther, Catal. iv, p. 157 ; Klnnz. Verb. z. b. Ges. Wien, 1871, p. 545.

B. vi, D. ^, P. 13, V. 1/5, A. ^, C. 14, L. 1. 27, L. tr. 4/9.

Length of head 4, of caudal 9, height of body 4 in the total length. Eyes—diameter 5 in length of

head, 2 diameters from end of snout, and 1| apart. Fins—caudal truncated with its outer rays slightly

produced. Colours—yellowish, greeni.sh round the lower edge of the eye, with violet-coloured bands radiating

from it : a broad dark green band passes from the eye to the base of the caudal, and a row of light spots above it.

A triangular black spot, edged with white, exists on the ninth or tenth scales of the lateral-line, and is

continued downwards in a more diffused form. Upper edge of dorsal fin yellow, having a naiTOw, purplish,

intramarginal line, its lower two-thirds reddish, with two rows of round bluish spots edged with yellow : a

dark wide band along the middle of the anal. Caudal vertically rivulated with green, and having a light edge.

This species may be variously coloured : the ocelli on the vertical fins becoming bands and vice versa.

Habitat.—Red Sea, East coast of Africa, and seas of India. The specimen figured is from Madi-as, and

the only one obtained ; it is 8 inches in length.*

Genus, 10—NovAcuLA, Cuv. and Val.

XyricMJiys, sp. Cuv. and Val.

Branckiostegals six : body oblong, compressed : tJie head also compressed, having its upper edge sharp or

Muse. Anterior teeth conical : no posterior canine : inferior pharyngeal teeth not confluent or pavement-like. Dorsal

fin single feith less spines (9) than rays (12), the two first dorsal spines sometimes more or less separated from the

others. Scales rather large : head may be entirely scaleless, or the cheeks with two or more rows of small ones, no

enlarged row at base of caudal fin. Lateral-line interrupted.

Tliis Genus haa been sub-divided into the following sub-genera

:

1. The two first dorsal spines more or less separated from the remainder of the fin.

A. Cheeks wdthont or with merely a few rudimentary scales. Iniistius, GiU.

a. Upper edge of the head sharp. Xirichthys, Bleeker.

6. Upper edge of the head rather obtuse. NovaculicMhys, pt. Bleeker.

B. Cheeks scaled. Hemipiteronotus, Bleeker.

2. No anterior division of the dorsal fin.

C. Cheeks without or with merely a few rudimeiitaiy scales. Xirichthys et Malacocentrus, Gill.

a. Upper edge of the head sharp. Novacula, Bleeker.

b. Upper edge of the head rather obtuse. Nwaculiehthys, pt. Bleeker.

D. Cheeks with two or three rows of scales. NovaculicMhys, pt. Bleeker.

E. Cheeks scaled.

Geographical distribution.—Red Sea, seas of India, and generally into tropical seas and beyond.

SYNOPSIS OP SPECIES.

1. The two first dorsal spines more or less separated from the remainder of the fin.

*Platyglossus purpureo-lirieatus.

Julis fmrfureo-lineaiiis, Cuv. and Val. xiii, p. 471.

This species, described from a drawing by Major Finlayson, is thus defined : Colours—green, with Tiolet streaks on the back,

on the middle of the body and on the borders of the dorsal and anal fins
;
pectoral yellow : head yellowish, spotted with violet : the

candal with small red streaks : the base of the dorsal spotted with very vivid red.

Bahitat.—Siam, ? Ceylon.

3 F
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A. CheeTcs without or with merely a few nidimentarij scales.

1. Novamla rufa, D. 2
| tV- ^- A. L. 1. 20. Two rows of minute scales below and beHnd the eyes.

Reddish, caudal with reticulated gray lines. Madras.

B. Cheehs more or less scaled.

2. Novaculaperdadadyla, T>. 2
\
^, A. tV, L. 1. 28. Eight or nine rows of scales descend from the eye

to behind the angle of the mouth. Reddish-brown, with a row of spots behmd the eye : a dark spot on side :

dorsal and anal fins with oblique blue markings. Bombay to China.
^ , , j

3. Nuvacida punctulata, D. 2 | -^, A. tV, L. 1. 27. Eight rows of scales descend from the eye to behind

the angle of the mouth. Reddish-bro^Ti, no spots behind the eyes : most of the scales with a red base and blue

streak : anterior profile blue. Fins with bluish lines. Seas of India to China.

1. Novacula rufa, Plate LXXXV, fig. 6.

? Xiriehthjs cyanifrons, Cnv. and Val. xlv, p. 46; Bleeker, Beng. en Hind. p. o-i.

? Novacula cyanifrons, Giinther, Catal. iv, p. 171.

Novacula rufa. Day, Proc Zool. Soc. 1873, p. 238.

B. vi, D. 2
I tV. P- 14, V. 1/5, A. tV- C 14, L. 1. 2G, L. tr. .5/13.

Length of head 2/7, of caudal 1/8, height of body nearly 1/3 of the total length. i:yes-h.\g\ up, above

2 diameters from end of snout : some small scales behind and below the orbit. Body strongly compressed, dorsal

profile nearly vertical : upper and anterior edge of head sharp. J'-vis-two first dorsal spines produced, and

a deep notch in the intersplnoas membrane between them and the rest of the fin :
spines as long as snout.

Outer ventral ray produced, the fin reaches 2/3 of the distance to the base of the anal.
_

CuZo«w-rosy becoming

yeUowish on the abdomen : the fins yellowish, except the caudal, which has dark grayish reticulated bands

Specimens fi-om PondicheiTy marked Xiriehthjs cyanifrons, which I saw m Pans, appeared to be identical

with the species described above, with the exception of longer ventrals :
they had a few scales as seen m rnja but

some other specimens marked as from Bombay were destitute of these scales. N. Celehca, Bleeker, judgmg

from the specimen in the British :Museum, appears closely allied to this species.

Hahitat.—Seas of India. The specimen figui-ed (life-size) is from Madras.

2. Novacula pentadactyla.

Coryphmnapentadactyla, Linn. Syst. i, p. 446; Bloch, t. 173; Gmel. Linn. p. 1191
;
Bl. Schn. p. 294.

Heinipteronotiis qidnmie-maculatHS, Liice-p.iu, -p. 215.
-di i -n i

Novacula pentadactyla, Cuv. and Val. xiv, p. 69, pi. 39.5 ; Richard. Ich. Chma, p. 20l
;
Bleeker, Bengal

en Hind. p. 54, and Celebes, p. 222 ; Giinther, Catal. iv, p. 177.

Novacula s&v-maculata, Cuv. and Val. xiv, p. 72.
. i a f a

Hemipteronotus pentadactylus, Bleeker, Labr. p. 294, and Atl. Ich. i, p. loO, t. xxx, t. 4.

B. vi, D. 2
I tV, P- 12, V. 1/5, A. A, C 12, L. 1. 28.

Length of head 4 to 4i, of caudal &\ to 6f, height of body 3| in the total length. iJ.vas-high up, 1/2

a diameter from the dorsal profile, 4^ diameters in length of head, 2 to 2\ diameters from end of snout.

Heio-ht of head hardly exceeds its length. Profile from snout to forehead nearly vertical. Preorbital m the

aduft, equals in height about 2 diameters of the eye. Fins-t\^e first two dorsal spines remote from the rest,

thin, flexible, longe? than those in the remainder of the fin, and with the mterspmous membrane cleft almost to

its base. Outer ventral ray rather elongated. Caudal rounded. BcalesS to 9 rows descending from the

eye to behind the an-le of the mouth. Colours-^gU reddish-brown, a row of five or six round red spots

behind the eve, most of the scales on the bodv with a red basal spot : a blackish blotch on the side of the body

iust below the lateral-line above the end of the pectoral fin, and a reddish blotch inferior to the black one.

Oblique narrow blue lines on the dorsal fin, two horizontal ones along the anal, and several vertical ones

m'lhttat.-Yvom Bombay through the Malay Archipelago to China. A specimen from Bombay exists in

the Paris Museum.

3. Novacula punctulata, Plate LXXXVIII, fig. 2.

Cuv. and Val. xiv, p. 73 ; Giinther, Catal. iv, p. 177 (? Bleeker, N. pentadacjyla Labr. p. 22).

XyricUhys cyanifrons, Jerdon, M. J. L. and Sc. 1851, p. 135 (not Cuv. and Val.).

B. vi, D. 2
I

^L, p. 11, V. 1/5, A. A, C. 14, L. 1. 27, L. tr. 4/13.

Length of head 4|, of caudal 6i, height of body 4i in the total length.
_ f

//e'-l^'?!i ^P' ^l^^.f

3 diameters from the end of snout. Profile from snout to forehead very abrupt. Height of head exceeds its

len^h bv one-third. Fins-t^o first dorsal spines separated by a cleft from the remainder of the fin
:
ventral

reaches the anal when laid flat. Caudal rounded. S«,?es-cheeks covered mth about 8 rows. Colour^

brownish, with a dark spot on the side above the end of the pectoral fin, most of the scales on the body with a

blue spot or streak, and reddish base : anterior profile bluish : fins oi-ange, two blue bands along the dorsal, and

three along the anal fins, also numerous oblique grayish bands : vertical blue bands on the cauaui.
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Tlie specimen is from Sir W. Elliot's collection, it was captured at Madras, April, 1852. The water-

colour drawing of it is termed as above by Jerdon. Its native name is given as CMlacha-sani-muyya, Tamil.

In Cuv. and Val. the fins are said to be destitute of marks, but I think there can be little doubt that the

species are identical.

Habitat.—Seas of India to China.

Genus, 11—JuLis, sp. Cuv. and Val.

BrancJnostegals six : body oblong and compressed ; snout not produced. Anterior teeth conical : no posterior

canine tooth ; inferior pharyngeal teeth not confluent or pavement-like. A single dorsal fin ivith less spines (8) than

rays (11-14) : anal vjith tioo or three spines and about tite same number of rays as the soft dorsal (11-14). Scales

large: none on the head : no erdarged row at tlie base of the caudal fin. Lateral-line continuous.

Geographical distribution.—Red Sea, seas of India, tropical and adjacent seas.

SYNOPSIS OF SPECIES.

1. Julis dorsalis, D. ^, A. ^, L. 1. 26-29. Broad red bands radiate from the eye : six vertical black

cross bars along the back, and a black spot at base of pectoral fin. A red band along the side. East coast of

Africa, seas of India to the Malay Ai-chipelago.

2. Jidis lunaris, D. -f^, A. y\, L. 1. 28. Oblique red bands on head, body green, each scale with a

vertical red streak. Red Sea, seas of India to Malay Archipelago.

3. Julis amblyceplialus, D. ^, A. Vf > L. 1. 27. Blue dark-edged lines across the cheeks, a dark

triangular spot at base of pectoral. Ceylon to the Malay Archipelago.

4. Julis Hebraica, D. -/y, A. -^, L. 1. 27-28. Greenish, scales with a dark vertical mark. Violet bands

pass from the eye, and a bufi' dark-edged cross-band goes from two fir'st dorsal spines to the ventral fin : a dark

spot between first and third dorsal spines. Red Sea, seas of India, and beyond.

5. Julis purpurea, D. -jSj, A. -Jj-, L. 1. 27-28. Colours vary, usually green or blue, with or without red

bands radiating from the eye. Two or three red or violet bands along the side, sometimes joined by cross bands

of the same colour. Red Sea, seas of India, to the Malay Archipelago and beyond.

6. Julis Janseni, D. j\, A. ^, L. 1. 28. Yellow, with from three to five vertical black bands : a black

spot on first two anal rays. Andamans to the Malay Archijaelago and beyond.

1. Julis dorsalis, Plate LXXXV, fig. 7.

Sparus HardivicTcii, Bennett, Fish. Ceylon, p. 12, pi. xii (not Julis HardwicJcii, Gray).

Julis dorsalis, Quoy and Gaim. Yoy. Astrol. Zool. iii, Poiss. p. 713, pi. xv, f. 6 ; Cuv. and Yal. xiii,

p. 449 ; Richard. Ich. China, p. 259 ; Bleeker, Beng. en Hind. p. 62, and Amboina, iii, p. 564, and Atl. Ich. i,

p. 94, t. 34, f. 4 ; Peters, Monats. Ak. Berlin, 1855, p. 454 ; Giinther, Ann. Nat. Hist. 1861, p. 387, and Catal.

iv, p. 190.

Julis semifasciatus, Cuv. and Yal. xiii, p. 448.

Clorichthys Mardwickii, Swainson, Fishes, ii, p. 232.

Julis urostigma, Bleeker, Sumatra, ii, p. 287 (young).

Mal-girawah, "Flower-parrot," Cingalese.

B. vi, D. i\, P. 14, Y. 1/5, A. t\, C. 15, L. 1. 26-29, L. tr. 3/11.

Length of head 3f , of caudal 5-1-, height of body 3f in the total length. Eyes—diameter 4| to 5 in the

length of head, I5 to 2 diameters from end of snout, and 1^ to l-i- apart. Fins—caudal lobes somewhat

produced. Golottrs—greenish, becoming silvery along the abdomen. Broad red bands radiate from the eyes :

six vertical black cross bars along the back, extended on to the middle of the body : a black spot in the axilla

:

a red band along the side to the tail : usually a black, or a very dark blue band on the dorsal fin, the anal with

a black spot anteriorly : caudal with a grayish semilunar band in its last half.

Habitat.— 'E.ist coast of Africa, seas of India, to the Malay Archipelago and beyond. The specimen

figured (life-size) is from the ^Moluccas, and I am indebted for it to Dr. Hubrtcht, of Leyden.

2. Julis lunaris, Plate LXXXYI, fig. 1.

Lahrus lunaris, Linn. Syst. Nat. i, p. 474 , Gmel. Linn. p. 1284 ; Bl. Schn. p. 242 ; Lacep. iii, pp. 427,

467 ; Gronov. ed. Gray, p. 82.

Scarus gallus, Forsk. Desc. Anim. p. 26.

Labrus zeylanicus, (Forst.) Pcnn. Ind. Zool. p. 56, pi. xvi ; Gmel. Linn. p. 1287; Bl. Schn. p. 246;

Lacep. iii, pp. 427, 472.

Lahrus viridis, Bl. v, p. 129, t. 282 ; Bl. Schn. p. 243 ; Lacep. iii, p. 454.

Labrus gallus, Linn. Gmel. p. 1284 ; Bl. Schn. p. 245.

Osphromenus gallus, Lacep. iii, p. 122.

Julis HardtvicJcii, Gray and Hardwicke, Ind. Zool. Fish, t. ix, f. 1.

Julis porphyrocephala, Benn. Proc. Zool. Soc. ii, 1832, p. 183.

Julis lunaris, Cuv. and Val. xui, p. 409 ; Jerdon, M, J. L. and Sc. 1851, p. 135 ; Bleeker, Beng. en Hind,

p. 52, Labr. p. 6, and Atl. Ich. i, p. 90, t. 33, f. 5 ; Giinther, Catal. iv, p. 180; Kner, Novara Fische, p. 256;
Klunz. Verb. z. b. Ges. Wien, 1871, p. 635.
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Julis meniscus et Mertensii, Cuv. and Val. xiii, pp. 415, 421.

JuKs trimaculatus, Riipp. N. W. Fische, p. 13, young (not Quoy and Gaim.).

Ghloriichthys lunaris and Hardwiclcii, Swainson, Fishes, ii, p. 232.

Julis Oelebicus, Bleeker, Celebes, viii, p. 313 (yming).

Jttlis luteseens (Soland.) Zool. Beech. Voy. Fishes, p. 65, pi. six, f. 2.

B. vi, D. Jj, P. 14, V. 1/5, A. T-V. C. 14, L. 1. 28, L. tr. 2|/10.

Length of head 4|- to 4i, of caudal 4 j to 5i-, height of body 4 to 4i- in the total length. Eyes—diameter
5 in the length of head, If diameters from the end of snout, and 1 apart. Fins—caudal deeply lunated in the
adult. Colours—head violet, with several oblique reddish bands : body green, each scale with a vertical red
streak, forming bands : an oblong reddish-violet spot on the pectoral. Dorsal red, with a blue and yellow
margin : anal violet, with a yellow edge : caudal yellow, its base and lobes green. The young have a black

spot at the base of the second to the fourth dorsal rays, and some light blotches along the back, also a black spot

at the root of the caudal fin.

Habitat.—Red Sea, east coast of Africa, to the Malay Archipelago and beyond. The specimen figured

(life-size) is from the Andamans

.

3. Julis amblycephalus.

Bleeker, Malang, p. 83, and Atl. Ich. i, p. 90, t. xxxiii, f. ; Giinther, Catal. iv, p. 182.

B. vi, D. ^5, P. 14, V. 1/5, A. V?, C. 14, L. 1. 27, L. tr. 2/9.

Length of head 4*^ to 5, of caudal G, height of body 5 to 5^ in the total length. J5?yes^diameter 3 to 3^

in length of head, \\ diameters from end of snout, and 1 to 1|- apart. Fins—outer caudal rays produced.
Colours—the upper two-thirds of the head and body olive brown, each scale having a vertical streak : the lower
third of the body white : a narrow blue dark-edged line passes from the lower angle of the orbit to the axilla :

a second across the angle of the preoperclo : a broad triangular spot exists in the axil of the pectoral, which fin

is yellow with a blackish extremity. Dorsal fin dark anteriorly, becoming a little lighter posteriorly, the soft

portion having a narrow white edge : caudal lobes dark olive.

Habitat.—Ceylon to the Malay Archipelago.

4. Julis Hebraica, Plate LXXXVI, fig. 2.

Lahrus Hebraicus, Lacep. iii, pp. 455, 52G, plate 29, f. 3.

? Labrus argentatus, var. Lacep. iii, pi. 18, f. 1.

Julis cingulata, Quoy and Gaim. Voy. Astrol. p. 711, pi. 15, f. 3.

JuKs genivittatus, Cuv. and Val. xiii, p. 416 ; Giinther, Catal. iv, pp. 183, 508.

Julis Hebraicus, Cuv. and Val. xiii, p. 423 ; Giinther, Catal. iv, p. 186.

B. vi, D. J_, P. 14, V. 1/5, A. ^\, C. 15, L. 1. 27-28, L. tr. 2/9.

Length of head 4 to 4j, of caudal 5 to 6, height of body 4 to 4i in the total length. .B^es—diameter
5 to 5i- in the length of head, 1|^ to 1^ diameters from end of snout, and 1 apart. Fins—caudal lobes produced
in the adult. Colours—in the young (J. hebraica) greenish, each scale having a vertical dark mark. A wide
violet dark-edged band passes from the eye downwards, a second backwards to the base of the pectoral, and a

third from the upper edge of the eye to the occiput. A bulf-coloured cross band edged with dark passes from
the two first dorsal spines to behind the ventral fin. Dorsal fin with a dark ocellus between its first and third

spines : a semilunar vertical band on the middle of the caudal fin. In the adult (J. guiiivittata) the bands on
the head and spots on the scales ai-e apparent, but there is no light cross band. The pectoral has a dark spot,

the colour being most intense at the edge of the fin.

Habitat.—Red Sea, east coast of Africa, seas of India and beyond. The specimen figured (life-size) is

from the Andaman islands.

5. Julis purpurea, Plate LXXXVI, fig. 3.

Scarus purjmrea, Forsk. Desc. Anim. p. 27.

Labrus purpureus, Linn. Gmel. i, p. 1284.

Grammistes purpureus, Bl. Schn. p. 190.

Labrus trilobatus, Lacep. iii, pp. 454, 526 (not Shaw).
Labrus fuscus, Lacep. iii, p. 43 7.

Julis purpureus, Riipp. Atl. Fische, p. 25, t. vi. f. 2 (not synon.) ; Cuv. and Val. xiii, p. 445 (not synon.)
;

Giinther, Catal. iv, p. 189 (not synon.) ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 97.

Julis seinicmruleus, Riipp. N. W. Fische, p. 10, pi. iii. fig. 1 ; Cuv. and Val. xiii, p. 442.

Julis umbrnstygma,Riimi.l<(. W. Fische, p. 11, t. iii. f. 2; Bleeker, Atl. Ich. i, p. 92, t. xxxiv, f. 2;

Giinther, Syn. Labr. An. Nat. Hist. 1861, p. 387, and Catal. iv, p. 185 ; Kuer, Novara Fische, p. 257.

Julis bicatenatas, Benn. Proc, Zool. Soc. 1831, p. 167.

Julis quadricolor. Less. Voy. Coq. Zool. ii, p. 139, pi. 35, f. 1 ; Cuv. aiil Val. xiii, p. 443
;
Bleeker, Java,

p. 339, and Mauad. p. 55, and Atl. Ich. i, p. 93, t. 34, f. 4.

Scarus Georgii, Benn. Fish. Ceylon, p. 24, pi. xsiv.
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J'uUs trilohatus, Cuv. and Val. xiii, p. 437 ; Giinther, Catal. iv, p. 187. -to
Julis Soioleyetii, Cuv. and Val. xiii, p. 457 ; Eyd and Soul. Voy. Bonite, Zool. i, p. 190, Poiss. t. vi, t. / ;

Bleeker, Kokos, iii, p. 17G. ... .._

Julis formosus, CBrnginosus, cyanogaster, and erythrogaster, Cuv. and VaL siu, pp. 4.iJ, 441, 444, l^:/.

? Julis abhortani, Cuv. and Val. xiii, p. 4.50 ;
Giintlier, Cafcal. iv, p. 185.

Scarus (<'} quinqueviUatus, Ilicliardson, Voy. Blossom, Zool. p. 66, pi. 19, f. 3.
oi i t n ^^.

JMs gtieiitheri, Bleeker, Versl. Akad. Wet. Amst. xiii, p. 279, and Atl. Icli. i, p. 94, t. o4, t. 1
;
LruntHer,

Catal. iv, p. 189, and in Brenchley's Cruise of CuraQoa, p. 426, pi. 32, f. A.

Lena-giraiuah. " SquiiTel-parrot," Cingalese.

B. vi, D. T«3, P. 16, V. 1/5, A. fV> C. 14, L. 1. 27-28, L. tr. 3-.31/10.

Length of head 3a, of caudal 7, height of body 3f to 4i in the total length. Byes—diameter 5 to ^ in

the length of head, 11 to 2i diameters from the end of snout, and If to 2 apart. Teetlv-no posterior canine

Kres—caudal lobes produced in the adult. Colours—gvem or blue, with or without uTegular pinkish or red

bands radiating from the eye : a red or pink band which often gives off short ones superiorly, passes trom

the opercle to the caudal fin : a second of a brownish-violet colour goes along the back to the upper margin ot

the caudal fin : and a third along the abdomen to the lower margin of the caudal ;
whilst sometmies there is a

fourth from the chest to the end of the base of the anal : the rays of the candal fin are green and the membrane

red and violet. Dorsal fin green or yeUow with a broad pink blue-edged band along its middle, and sometimes

having a black spot anteriorly : anal green, with a dark basal band ; the posterior half ot the pectoral

blackish. In the variety uvibrostyqma the colours are greenish, becoming of a dull white along the lower third

of the body. Head with black Hues and scattered spots. Two reddish lines along the side of the body which

send up vertical processes joining each other. Occiput and body with small vertical brown spots, either m the

form of bands or else scattered. Dorsal fin Wth a black spot between its first and third spmes, a sea-green

basal band, another in its upper third and the two separated by round reddish spots : an;il similarl.y marked.

Caudal with green streaks between the rays. Outer third of the pectoral stained gray. The dorsal anct anal

fins are occasionally differently coloured, they may have a single green band along their centres
:
or a red band

having yellow marks above and below, with a brown blue-edged Lntramarginal band.

Eahitat—'Red Sea, East coast of Africa, seas of India to the Malay Archipelago, Chma, and beyond.

The specimen figured is 10 inches in length and from the Andamans, the whole of its back above the upper

light band is coerulean blue. Amongst Sir W. Elliot's drawings is one of this fish, captared at Waltair, and

termed " CMlatrasani, Tel."

6. Julis Jansenii, Plate LXXXVI, fig. 4.

Bleeker, Manado, p. 56, and Atl. Ich. i, p. 91, t. 34, f. 5 ;
Giinther, Catal. iv, p. 187.

B. vi, D. A, P. 15, V. 1/5, A. tV> C. 14, L. 1, 28, L. tr. 2/9.

Length of head 4 to 4^, of caudal 5^, height of body 4 i to 4f m the total length. Eyes--i\iameier 6 m
length of head, 2i diameters "from end of snout, and IJ- apart. J^/hs—caudal rounded m the young, lobe^s

produced in the adult. CoZozjrs—yellow, with from three to five wide black vertical bands going trom the back

down the sides. In the specimen figured (from the Andamans) the black colour almost hides the yellow ground

colour, and both are continued upwards on to the dorsal fin. A violet streak from behind the opercle on to the

base of the pectoral fin. Pectoral, ventral, and anal yellowish, the last with a black spot at the outer end ot

its last two rays.
, , t j.i j. •

In the 'figure in Bleeker's Atlas, there are only three black cross bands on the body, the anterior going

over the head and nape to the base of the pectoral : the second from the fourth to sixth dorsal spmes to halt

way down the sides : the third from the summit of all the dorsal rays decreasing m width as it descends to the

base of the last few anal rays, where it expands so as to cover the outer edge of all.

Habitat.—Andamans to the Malay Archipelago and beyond.

Genus, 12

—

Gomphosus, Laeepede.

BrancMostegals six. Body oblong, conqjressed. Snout produced, tMform : the- opening of the mouth not

extending nearly so far backwards as the eyes : preoperde entire. Gill membranes attached to the isthmus, -interior

teeth conical : no posterior canine : inferior pharyngeal teeth not confluent or pavement-hke. A singly dorsal fln with

less spines (8 or 9) than rays (13) . A^ial with two or three spines and less rays (11 ) than the soft dorsal, bcales rather

large, none on the head : no enlarged row at base of caudal fin, but the base of the dorsal and anal scaly. Lateral-

line continuous.

Geographical distribution.—Hed Sea, East coast of Africa, seas of India to the Malay Archipelago and

beyond.

SYNOPSIS OF SPECIES.

1. Gomphosus cceruleus, D. J^, A. Vr, L. 1. 29. Violet with the vertical fins yellow :
or vivid green.

Seas of India to the Malay Archipelago.
i i -ii

2. Gomphosus pectoralis, D. Jl, A. Vr\ L. 1. 26. Brownish, each scale with a dark base :
caudal with a

white posterior edge. Seas of India to the Malay Ai-chipelago.
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3. Gomplmaus tricolor, D. -/g-, A. \'^^ L. 1. 29. Greenish or brownisli, with a wide yellow band on the

shoulder to behind the pectoral : pectoral with a bluish vertical band. Ceylon, seas of India to the western

Pacific.

1. Gomphosus cseruleus, Plate LXXXVIII, fig. 3.

Acarauna lonf/irostris, Sevastianof, in Nov. Act. Petrop. xiii, p. 357, t. xi.

Gomphosus cceruleus, Lacep. iii, p. 101, t. v, f. 1, and t. vi, f. 1. ; Cuv. and Val. xiv, p. 29 ; Cuv. Reg.

Anim. 111. Poiss. pi. 89, f. 2 ; Bleaker, Beng. en Hind. p. 54, Sumatra, ii, p. 292, and Atl. Ich. i, p. 86, t. xxi,

f. 5 ; Giinther, Catal. iv, p. 192 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 534.

^ Gomphosus ornatus, Benn. Life of Sir S. Raffles, p. 690.

Gomphosus viridis, Benn. Fish. Ceylon, p. 30, pi. xxx ; Swainson, Fishes, ii, p. 231.

Nil-talapat-girawah, Cingalese.

B. vi, D. Jj, p. 15, V. 1/5, A. ?i=r . C. 14, L. 1. 29, L. tr. 3/10.

Length of head 3, of caudal 5§, height of body 4| to 5 in the total length. Eijes—situated rather

behind the middle of the length of the head. Teeth—the two anterior in the upper jaw curved and much longer

than the remainder. Fins—spinous much lower than the rayed portion of the dorsal fin. Caudal with its outer

ray.s much produced in the adult. Ook<7(.rs—sometimes violet with the vertical fins yellow, the dorsal and anal

with blue edges : the upper and lower margins of the caudal blue ; or else of a vivid green, with the outer edges

of the dorsal and anal lighter, as are also the posterior extremity of the caudal and the inner rays of the

ventral.

Habitat.—Seas of India to the Malay Archipelago. The specimen figured is 9| inches in length, and

from Ceylon.

2. Gomphosus pectoralis, Plate LXXXVI, fig. 6.

? Gomphosus varius, Lacep. iii, p. 104, pi. 5, f. 2 ; Giinther, Catal. iv, p. 193.

Gomphosus pectoralis, Quoy and Gaim, Voy. Uranie, Zool. p. 282.

Gomphosus fuscus, Bennett, Fish. Ceylon, p. 3, pi. iii ; Cuv. and Val. xiv, p. 25 ; Bleeker, Beng. en Hind,

p. 54; Swainson, Fishes, ii, p. 231.

Gomphosus melanotus, Bleeker. Kokos, p. 457, and Atl. Ich. i, p. 87, t. 21, f. 3; Giinther, Catal. iv,

p. 193; Day, Fish. Andam. Proc. Zool. Soc. 1870, p. 698 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 535.

Koppara girawah, Cingalese.

B. vi, D. T^, P. 15, V. 1/5, A. Vr\ C 14, L. I. 26, L. tr. 2/11.

Length of head 2f to 3, of caudal S, height of body 4i to 4| in the total length. Eijes—diameter 6 to

6i in the length of head, 3 diameters from end of snout, and 1 apart. Fins—caudal rounded or truncated in

the young, having the outer rays slightly produced in the adult. Colours—upper part of head and back reddish

brown, becoming lighter on the abdomen : each scale darkest at its base : cheeks pinkish. A dark band from the

snout through the eye. Pectorals yellow : vertical fins dark-coloured, becoming deep brown externally, having

a very narrow light edge : caudal the same, with a black margin and a rather wider white border : ventrals

whitish, the outer ray brown. A row of round transparent spots along the base of the anal fin.

The fish figured is identical with the type of O. fuscus, C. and V. (L. 1. 26), the type specimen of which

is in Paris in a good state of preservation. On the bottle is also marked " G. Commersonii, Q. and G." On
referrino- to Voy. Uranie, p. 282, we find " Gomphose Comm.erson— Gomphosus pectoralis." The figure of

G. varius, Lacepede, agrees fairly well with this species.

JIahitat.—ilauintius, Ceylon, Andamans, to the Malay Archipelago. The one figured (life-size) is from

the Andamans. My largest specimen is 6' 7 inches in length.

3. Gomphosus tricolor.

Quoy and Gaim. Voy. Uranie, p. 280, and Gomphose Lacepede, pi. 55, f. 2 ; Bleeker, Manad. and Makass.

p. 54, and Atl. Ich. i, p. 85, t. xxi, f. 6 ; Giinther, Catal. iv, p. 193.

Gomphosus Gepedianus, Cuv. and Val. xiv, p. 18, pi. 390.

B. vi, D. J3, P. 16, V. 1/5, A. VrS C 14, L. 1. 28-29, L. tr. 3/9, Vert. 9/16.

Length of head 3t, of caudal 7^ to 8, height of body 4J in the total length. %e.s—rather high up, and

situated midway between the angle of the mouth and the end of the opercle. Fins—caudal with its outer rays

rather produced. Colours—brownish or greenish, with a broad yellow band from the shoulder to beliind the

base of the pectoral fin. Vertical fins yellow : pectoral bro-^Tiish, with a dark spot at its base, and a narrow

vertical bluish band parallel with its posterior border.

Habitat.—Ceylon, through the seas of India to the Western Pacific.

Genus, 13

—

Cheilio, (Gommerson) Lacepede.

JBranchiostegals six : body elongated and nearly cylindrical. Snout someiuhat produced : preopercle serrated

in the young. Frofile to dorsal Jin not elevated. Teeth in a single row, the posterior ones in the lower jaw being
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compressed and small: no posterior canine. Dorsal spines flexible, less (9) in numler than the rays (13-14): anal

with 3 (or 2) spines and less rays (11-12) thaii the dorsal. Scales of viedijm size : head scaleless, except a row of

rudimentary ones on the opercle : no enlarged roio at base of caudal fin. Lateral-line continuous.

Geographical distrib'Utio7i.—ReA Sea, east coast of Africa, seas of India to the Malay Arctipelago

and beyond.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Cheilio inermis, D. T^'yT. A. ^, L. 1. 45-50. Brownish, divided by a brown band from a silvery

abdomen. Red Sea, seas of India to the Malay Archipelago and beyond.

1. Cheilio inermis, Plate LXXXVIII, fig. 4.

Labrus inermis, Forsk. p. 34 ; Bl. Schn. p. '2G2.

iaftrMS /ittssefc, (Bonn.) Lacep. Lii, p. 513.
. i t- . r o

Cheilio auratus, (Comm.) Lacep. iv, p. 433; Quoy and Gaim. Voy. Uranie, Zool. p. 274, pi. 54, i. Z;

Cnv. and Val. xiii, p. 341 ; Bleeker, Celebes, ii, p. 221 ; Peters, Seefische Mosamb. Pruss. Ak. VViss. 1855,

p. 453.

Cheilio fusc^is, (Comm.) Lacep. iv, p. 433; Cnv. and Val. xiLi, p. 349.

Lahrus fusiformis, Eiipp. N. W. Fische, p. 7, t. i, f. 4.

Cheilio cyanoahloris, ForskaUi, and viridis, Cuv. and Val. xiii, pp. 34G, 349, 352.

Cheilio hemichrysos, Cuv. and Val. xiii, p. 351 ;
Bleeker, Banda, ii, p. 255.

Eupemis fusiformis, Swainson, Fishes, ii, p. 232.

Hemiulis auratus, Swainson, Fishes, ii, p. 228.

Cheilio ramosus, Jenyns, Voy. Beagle, Fishes, p. 102.

Cheilio bieolor, Bianc. Spec. Zool. Mosamb. 1859, p. 254, t. v.

Cheilio inermis, Bleeker, Atl. Ich. i, p. 82, t. xxxi, f . 4 ; Giinther, Catal. iv, p. 194 ;
Klanz. Verh. z. b.

Ges. Wien, 1871, p. 531.

B. vi, D. „»„, P. 12, V. 1/5, A. A, C. 13, L. 1. 45-50, L. tr. 3/17.

Length of head 3i, of caudal 7^ height of body 9 to 10 in the total length. .E?//es—diameter 6 in the

length of head, 2f diameters from the end of snout, and 1 apart. • The height of the head equals its postorbital

length. Kfts—caudal rounded. Cofoiics—brownish superiorly, divided by a darker band (passing from below

the eye to the middle of the tail) from a silvery white lower surface : there are some black spots along this

lateral band. Irregular blue streaks on the head and anal fin, two or three rows of blue spots on the dorsal.

In some the laterafband ceases at the opercles, or is entirely absent. The scales on the body may have blue or

brown centres, or dark edges.

Eahitat.—'Red Sea, east coast of Africa, seas of India to the Malay Archipelago and beyond. The

specimen figured (Ufe-size) is from the Malay Archipelago, and for it I am indebted to Dr. Hubrecht,

of Leyden.

Genus, 14—CoRis, Lacepede.

Hologymnosus et labrus, sp. Lacep. : Ealichaires, sp. Riippell : Julis, sp. Cuv. and Val. :
Pseudocoris,

ITemicoris et OpMhalmolepis, Bleeker.

Branchiostegals six : body ollong, compressed. Anterior teeth conical : a posterior canine may be present

:

inferior pharyngeal teeth not confl/uent or pavement-lihe. A single dorsal fin tvith less spines (9) than rays (11-12) ;

anal with three spines, and about the same number of rays (11-13) as the soft dorsal. Scales rather small, none on

the head (exeepjt in C. Ivneolata) : no enlarged row at base of caudal fin. Lateral-line continuous.

Geographical distribution.—Fishes belonging to this Genus have a very wide range :
not only do they

exist in the Red Sea, throughout the seas of India to Australia and Polynesia, but they are likewise found in

the Mediterranean and adjacent parts of the Atlantic.

As in other Labroid fishes the colours of those belonging to the genus appear to be subject to considerable

differences, this seems to be sometimes due to sex ; thus Steindachner has observed that Coris julis is the male

of G. giofredi.

SYNOPSIS OF SPECIES.

1. Coris forrnosa, D. -j^, A. -^\, L. 1. 74-84. Gray, with blue spots.' Blue bands on head: dorsal and

anal lineated or spotted with blue. East coast of Africa, seas of India to the Malay Archipelago and beyond.

2. Coris aygula, D. ^, A. ,V) L. 1. 60. Brown or green, with blue spots on head and bands across neck :

a dark axillary spot : a pale cross band behind pectoral, and red blotches on back of tail.

1. Coris forrnosa, Plate LXXXVI, fig. 5.

Labrus formosus, Benn. Fish. Ceylon, p. 16, pi. 16.

Julis formosus, Swainson, Fishes, ii, p. 233 (c. fig. from Bennett) ; Bleeker, Beng. en Hind. p. 54, and

Celebes, iv, p. 169.

Coris forrnosa, Bleeker, Atl. Ich. i, p. 99, t. xls, f. 3 ; Giinther, Catal. iv, p. 200, and Fish. Zanz. p. 100.
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Coris puhJierrima, Gunther, Cutiil. iv, p. 200.

Rattoo-rjirawah, Cingalese.

B. vi, D. -jL, p. 14, V. 1/5, A. yV, C. 14, L. 1. 74-84, L. tr. 8/35.

Length of head 4^, of caudal 7^, height of body 4 to 4j in the total length. Eijes—diameter 6 in the

length of head, 2 diameters from the end of snout, and \\ apart. Teeth—a posterior canine at the angle of the
month, said to be absent in young specimens. Fins—first spine of the dorsal fin elongated, and having a fine

termination, the second a little longer than the remaining ones. Caudal rounded. Colours—Bennett describes

them as bluish-gray with circular black spots : head yellow, with two oblique blue bands ascending towards the
origin of the dorsal, one commencing from the snout and passing through the eye, the other parallel to the

first, running below the eye. Dorsal and anal fins brown, the former with a red margin and with two gi-een

lines running within the red : black dots between the rays. Anal with a narrow green edge, and a narrow
green intermarginal line ; a series of green dots within the margin. The inner half of the caudal red, the

outer yellowish white. Or the lines on the head may be violet and rather oblique : one ascends from the eye to

the dorsal fin : body brownish-violet, covered posteriorly with scattered blue spots becoming disposed more in

horizontal rows along the side of the free portion of the tail. Fins yellowish, dorsal and anal having a blue

outer edge, and a blue black-edged iutramarginal band, blue spots along the bases of the fins. With or without

a reddish vertical band on the middle third of the caudal fin.

Dr. Gimther considers Swainson's (^Bleeker's) species as distinct from Bennett's, but he merely reproduces

Bennett's plate on a smaller scale. Colours alone do not appear suflicient in members of this family on which
to found species ; experience as has been observed, " must lead us to suppose that many a tropical species

introduced into our system will prove to be merely a variety.'" (Giinther, Catal. iv, p. 508). Dr. Giinther

further observes (Fish. Zanzibar, p. 100), " This species has been observed by Col. Playfair at Zanzibar for the

first time since its discovery by Bennett. The specimen agrees as well with Bennett's figure as if the latter

had been taken from the former ; and Dr. Giinther's opinion as to the distinctness of C. formosa, Bleeker, and
C.foi'mosa, Bennett, is fully confirmed."

Hahitat.—East coast of Africa, Ceylon to the ilalay Archipelago and beyond. I am indebted for the

specimen figured to Dr. Hubrecht, of Leyden, it came from the Malay Archipelago.

2. Coris aygula, Plate LXXXVIII, fig. 5.

Lace'p. iii, pp. 96, 97, t. iv, f. 1 : Giinther, Catal. iv, p. 201 ; Klunz, Verh. z. b. Ges. Wien, 1871, p. 539.

Coris angulatus, Lacep. 1. c. f. 2.

Lahrus cingulum, (Commerson) Lacep. iii, p. 517, pi. 28, f. 1.

Julis aygula, Riipp. Atl. Fische, p. 25, t. vi, f. 3.

JuKs semiptinctatus, Rupp. N. W. Fische, p. 12, t. iii, f. 3.

Labrus aureo-maciilafus, Bennett, Fish. Ceylon, p. 20, pi. xx.

Julis Ruppellii, Bennett, Proc. Zool. Sec. 1831, p. 128.

Julis cinguluin, Cuv. and Val. xiii, p. 428 ; Bleeker, Beng. en Hind. p. 52.

JuKs gihhifrons, Qnoy and Gaim. Voy. Astrol. Poiss. p. 707, t. xix, f. 3.

Julis coris, Cuv. and Yal. xiii, p. 491.

Chlorichthys aygula, Swainson, Fishes, ii, p. 232.

Coris cingulum, Giinther, Catal. iv, p. 203 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 539.

Tik-girawah, Cingalese.

B. vi, D. JV, P. 14, V. 1/.5, A. ^, C. 15, L. 1. CO, L. tr. 6/28.

Length of head 3f to 4, of caudal 7i, height of body 3| to 4 in the total length. Eyes—small in the

adult, a prominent knob on the dorsal profile above them. Upper lip broad, with folds, and not continuous with
the lower one which is pendant. Teeth—a posterior canine if present small and mostly concealed. Fins—
anterior dorsal spines elevated in the adult : ventrals elongated : caudal rounded. Colours—the immature
have the head and anterior part of the body olive brown, occasionally with two brown blotches, also

smaU blue spots over the head, and a black spot on the opcrcle : a black axillary spot, a pale cross band opposite

the end of the pectoral, behind which the colours are buff, sometimes with red or brown blotches on the back
and free portion of the tail. Vertical fins brown with black spots and white edges, or with a wide yellow

margin. The adult darkish or deep green, occasionally two or three red angular bands across the neck : the

edges of the preopercle sometimes red, a blue mark on the extremity of the opercle. Sometimes a light vertical

band on the body from the last two dorsal spines to the vent. Vertical fins greenish, with a red intermarginal

band, and sometimes oblique red blotches along the base. '

Habitat'.—Red Sea, seas of India, New Hebrides.

Genus, 15

—

Ctmolutes, Giinther.

Xyrichthys, sp. Cuv. and Val.

Branchiostegals six : body oblong, compressed. Snout rather elevated. Anterior teeth free : no posterior

canine. A single dorsal fin with less spines (9) than rays (12-14) ; anal with two or three spines, and an equal

number of rays to the soft dorsal. Scales small, no enlarged row at base of caudal fin. Lateral-line interrupted.
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Geographical didrihution.—'Easi, coast of Africa, seas of India to the Malay Archipelago.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Cymolutes prmtextatus, D. J^, A. •^, L. 1. 73. Olive or greenish, with a dark band across the shoulder.

East coast of Africa, Ceylon, Mauritius, to the Malay Archipelago.

1. Cymolutes prsetextatus, Plate XC, fig. 1.

Julis prcetextatus, Quoy and Gaim. Voy. Astrol. Pois. p. 712, pi. 1.5, f. 4; Cuv. and Val. xiii, p. 50.5.

Xirichthys torqicatus, Cuv. and Val. ziv, p. 64. pi. 392.

Xirichthys novaculoides, Bleeker, Amboina, iii. p. 122.

Novacula xirichtJioides, Bleeker, Nat. Tyds. Ned. Ind. x, p. 488.

Cymolutes prcetextatus, Giinther, Ann. Nat. Hist. 1861, p. 387, Catal. iv, p. 207, and Fish. Zanz. p. iU-

;

Bleeker, Atl. Ich. i, p. 146, t. xxxi, f. 1.

B. vi, D. ^, P. 13, V. 1/5, A. ^, C. 13, L. 1. 73.

Lencrth of head 4 to 41, of caudal 7 to 7h, height of body 4i in the total length. J?;/es—high up,

near dorsaf profile, diameter 4i in the length of the head, 2 diameters from end of snout, and 1 apart, bnout

parabolic : lower jaw shghtly the longer. The greatest width of the head equals half its height. Colours—

greenish, with a dark blue-edged band across the shoulder. Variety—" pale olive : head immaculate
:
body

covered with narrow brown lines, angularly bent, the angle pointing backwards : these are generally darker

on the shoulder. Sometimes a round black spot below the lateral-line, and under the sixth dorsal spme.

Dorsal pale violet, with irregular reddish lines and spots : the specimens without the lateral blotch have a

deep black margin to the spinous portion. Anal uniform orange or rosy: caudal orange, with yellowisli

transverse lines : ventrals and pectorals transparent."
.

Habitat.—Ilsist coast of Africa, Ceylon, Mauritius, to the Malay Archipelago. The specunen fagured is

from a specimen in the British Museum collection.

Genus, 16

—

Pseudodax, Bleeker.

Odax, sp. Cuv. and Val.

Branchiostegals six. Body ohlong, compressed. Upper jaiv imth one, lower luith two, pairs of hroad incisors,

hajving cutting lateral edges : teeth in the pharyngeals confluent and pamement-like. A single dorsal fin having neariy

the same number of spines {\l) as rays {V2) : anal with three spines and more rays (14) thaii the second dorsal.

Scales of moderate size, extended over the cheeks and opercles : an enlarged rmv at base of caudal fin. Laterat-line

continuous.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Pseudodax Muluccanus, D. \\, A. Jj, L. 1. 32-33. Brownish red, with a dark spot on each scale of body

and opercles. Nicobars to the Malay Archipelago.

1. Pseudodax Moluccanus, Plate LXXXIX, fig. 1.

Odax Moluccanus, Cuv. and Val. xiv, p. 306, pi. 408, fig. 2 (head) ; Cuv. Eeg. Anim. Ill Poiss. t. 91,

f. 3; Bleeker, Manado, p. 64; Kner, Sitz. Wien Acad. 1860, p. 56, t. ii, f. 18 (Pharyngeal apparatus).

Pseudodax moluccanus, Bleeker, Atl. Ich. i, p. 80, t. xxii, f. 2, and t. xvui, f. 6 ;
Gunther, Catal. iv,

p. 208 ; Guichenot, Mem. Soc. Imp. Sc. Nat. Cherb. 1865, p. (>7.

B. vi, D. W, P. 15, V. 1/5, A. Jj, C. 14, L. 1. 32-33, L. tr. 4/12.

Length of head A\, of caudal 8, height of body 3^ in the total length. %es-diameter 6| in the length

of head, 2 diameters from end of snout, and li apart. Teeth—t\e outer incisor on either side of symphysis ot

lower iaw recurved. Colours—h&ck brownish-red, becoming hghter on the abdomen, most ot the scales on the

body with a dark central spot. Teeth green. Dorsal and anal yellow in their basal portion, the former having

black reticulated lines, a dark base, and a blue margin : anal with from two to iour dark undulating

longitudinal bands and a dark blue-margined outer edge. Pectoral with a dark mark at its base. Caudal

brown, with a blue posterior edge, some vertical darker bands, and the large scales at its base ot a

light bufi: colour. . i /o o •
i,

fl-fti/fttf.—Nicobars, east coast of Africa, to the Malay Archipelago. The specimen figm-ed (b'i inches

in length) is from the Malay Archipelago, and for it 1 am indebted to Dr. Hubrecht, of Leyden.

Genus, 17—ScAEicHTHTS, Bleeker.

Body oblong, compressed. Upper lip double in its whole extent. Teeth in one row, anteriorly soldered

together, those in the mandibles being in a very oblique row : the inferior pharyngeal toothed plate broader than long.

A single dorsal fin with less spines (9) which are fle.vible, than rays (10) : two anal spines and eight rays, bcales

large, a single row on the cheeks. Lateral-line entire.

Geographical distribidion.—Red Sea east coast of Africa, seas of India, to the Malay Archipelago, and

also tropical portion of the Pacific. „
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SYNOPSIS OF INDIVIDUAL SPECIES.

1. Scarichthjs cceruleopundatus, D. J-^ A. f, L, 1. 24. Head and body witla numerous blue dots and .spots.

Red Sea to the Malay Archipelago.

1. Scaricththys cEeruleopunctatus, Plate LXXX VII, fig. 5.

Scnrus (Calliodon) cmruleopunctatus, Riipp. N. W. Fische, p. 24, t. vii, f. 3 ; Cuv. and Val. xiv, p. 262
;

Bleeker, Banda, iii, p. 110.

Scarus hottce, Cuv. and Val. xiv, p. 262.

Erychthi/s cceruleopimctatus, Swainson, Fishes, ii, p. 226.

Scarichthys ccBruleopunctatus, Bleeker, Atl. Ich. i, p. 16, t. i, f. 2 ; Giinther, Catal. iv, p. 213 ; Guichenot,
Scarides, Mem. Soc. Imp. Cherbourg, 186-5, t. xi, p. 19; Klunz. Verb. z. b. Ges. Wien, 1871, p. 557.

B. V, D. 3%, P. 14, V. 1/5, A. |:|, C. 13, L. 1. 24.

Length of head 3| to 4, of caudal 6t, height of body 4 in the total length. Eyes—diameter 5 in the
length of head, 2 diameters from end of snont, and 1:^ apart. Fins—pectorals short, two-thirds the length of

the head : caudal rounded. Scales—may be present or absent from the base of the dorsal fin. Colours—olive

brown, the body and caudal fin covered with blue black-edged spots : two or three rows of brown spots on the
dorsal, ventral, and anal fins.

The specimen figured is from the Malay Archipelago, and for it I am indebted to Dr. Hubrecht,
of Leyden.

Habitat.—Red Sea, east coast of Africa, through the seas of India, to the Malay Archipelago.

Genus, 18

—

Callyodon, (Qrouov.), Cuv. and Val.

Body ohlong, rather compressed. Teeth in both jaws, anteriorly compressed and imbricated, being in one row
in the uppier and two in the lower jaw, whilst laterally they are soldered into one deep-cuttimj lamina : the inferior

pharynijeals, where the teeth (lohich are pavement-like) are present, broader than long. Anterior nostril with a
barbel-like prolongation. A single dorsal Jin with less spines (9) than rays (10) ; anal with two spines and less

rays (8) than the soft dorsal. Scales large: a single row on the cheeks. Lateral-line strongly bent or interrupted

below the posterior end of the dorsal jin.

Geographical distribution.—From the Red Sea, through those of India to the Malay Archipelago, and
inter-tropical seas generally.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Callyodon viridescens, D. J^, A. f, L. 1. 24. Colours various. Brown or greenish and spotted :

pectoral with a black base, and a siniilnr spot between two first doi'sal spines. Red Sea, east coast of Africa

to the Andamans.

1. Callyodon viridescens, Plate XC, fig. 2.

Riipp. N. W. Fische, p. 23, t. vii, f. 2 ; Giinther, Catal. iv, p. 214, and Fish. Zanzibar, p. 103 ; Klunz.
Verh. z. b. Ges. Wien, 1871, p. 568.

B. vi, D. Jj;, P. 13, V. 1/5, A. I, C. 13, L. 1. 24.

Length of head 3J, height of body 3 in the total length. Eyes—diameter 5 in length of head, li
diameters from end of snout. Teeth—no inner row in the upper jaw, but the outer tooth on either side is

recurved. Fins—caudal truncated. Scales—lower third of dorsal fin covered by them. Colours—vary
considerably, but it appears to have a black base to the pectoral, and a black spot between the first and second
dorsal spines. It may be brown, marbled and spotted with darker ; or green, with black dots on the sides, red
streaks on the snout, and oblique brown marks on dorsal and anal fins. Or olive, becoming white below, and
nearly every scale with a brick-red centre and white spots. Head and middle of body with scattered red spots

having a dark centre. Two or three red lines on head, and a light lateral band from the angle of opercle to root

of tail. Reddish-yellow spots on dorsal and caudal fins. Anal with a black edge and two red longitudinal

bands that coalesce and enclose round white spots : ventrals white, pectorals yellow.
Habitat.— Bjed Sea, east coast of Africa to the Andamans. The specimen figured is from a fish in

the British Museum collection.

Genus, 19—PsEUDOSCAKDS, Bleeker.

Semistoma, Swainson.

Body oblong, somewhat compressed. The upper jaw projecting beyond the lower : the iipper lip dovhle in its

whole extent. The anterior teeth soldered together, arranged in quincuncial order : the teeth in the inferior

pihuryngeal bones piavement-like, and the space they cover longer than broad. A single dorsal Jin with less spines
which are Jlexible (9) than rays (10): anal with tivo spines, and less rays (8-9) thati the soft dorscd. Scales
large, two or more rows on the cheeks : large ones at base of caudal fin. Lateral-line continuous.
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The fishes of this Genus appear to be subject to very ^-eat variation in colour, dependant perhaps on

age sex, season, or locality. Dr. Giinther observed " their distinctive characters really appear to depend so

niuch on the colours, which rapidly fade after death, that it wUl always be very difficult to determine preserved

specimens," (Catal. iv, p. 217, 1862). He also remarked " by far the greater portion of our knowledge of this

genus is due to the labours of Dr. v. Bleeker, who first pointed out the characters by which the species may

be determined." Later (Zool. Record, 1866) he observed on the great variation of colours m fish belonging to

this Genus, and in recording his own remarks on the Fishes of Zanzibar, he concluded that the three varieties

of colours which he has shown in P. TroscheJU " would be types of three distinct species accordmg to Bleeker s

views," (p. 149.) That colours alone should be considered a suiScient diagnosis of species, is I consider open

to very grave doubt.

SYNOPSIS OF SPECIES.

1. Pseiuloscarus hand. Caudal lobed. Three rows of scales on cheeks, none on lower preopercular limb.

Upper lip broad, snout elongated. A pointed tooth at angle of mouth. Greenish, two red streaks from snout

through the eye, and another on lips. Dorsal and anal fins reddish, edged with blue, and with blue bands or

spots.^ Red Sea, seas of India to the Malay Archipelago.

2. Pseudoscarus chnjsopoma. Caudal truncated. Tliree rows of scales on cheeks, the lower covering

the inferior limb of preopercle. Upper lip broad. A pointed tooth at angle of mouth. Green, blue lines

radiate from the eye and cover the lips. Dorsal and anal rosy, with a narrow band along their bases, and green

edges. Seas of India and Malay Archipelago.
/. , •

i i

3. Pseudosoams ghohham. Caudal truncated. Two rows of scales on cheeks, the lower oi which has

five scales, and two scales on lower preopercular limb. Upper lip broad, no pointed tooth at angle of mouth

(at least in the young). Lips blue, scales on body with blue edges, vertical fins redcUsh, with blue bases and

edges. Red Sea, seas of India, to the Malay Archipelago.

4. Pseiidoscarus amiginosiis. Caudal truncated. Two rows of scales on cheeks and two scales on the

lower preopercular limb. Upper lip broad. A pointed tooth at angle of mouth, present or absent. Olive,

with three longitudinal silvery bands below the pectoral fin. Seas of India to the Malay Archipelago.

5. Pseudoscarus rivulatus. Caudal truncated. Two rows of scales on cheeks, the lower of which has

six scales, and two scales on the lower preopercular limb. Upper lip broad. Usually a pointed tooth at angle

of mouth. Green, each scale with a red base. Dorsal and anal reddish, spotted or banded with green. East

coast of Africa, seas of India, to the Malay Archipelago.

6 Pseudoscarus erythrodon. Caudal rounded. Two rows of scales on cheeks, none on the lower

preopercular limb. Upper lip very broad. A pointed tooth at angle of mouth. Purplish, a narrow black edge

to dorsal fin. East coast of Africa, Andamans, to the Malay Archipelago.

7. Pseudoscams sordidus. Caudal truncated. Two rows of scales on cheeks, none on the lower

preopercular limb. Upper Up naiTOw. A pointed tooth at angle of mouth. Pink, green, or brown, sometimes

with green lips and a blue or green band or spots along the dorsal and anal fins. Red Sea, east coast

of Africa, to the Malay Ai-chipelago.

1. Pseudoscarus harid.

Scarus harid, Forsk. p. 30 ; Gmel. Linn. p. 1282 ; Riipp. Atl. Fische, p. 80, t. sxi, f. 1 ;
Cuv. and Val.

xiv, t. 404 (not description) ; Jerdon, M. J. L. and Sc. 1851, p. 135; Bleeker, Beng. en Hmd. p. .34.

Scams mastax, Rupp. Atl. Fish. p. 80, t. ssi, f 2, and N. W. Fische, p. 28 ;
Cuv. and Val. xiv, p. 246 ;

Bleeker, Batav. Nov. Nat. T. Ned. Ind. yi, p. 299.

Scarus Buppellii, Cuv. and Val. xiv, p. 259.

Scarus cyanurus, Cuv. and Val. xiv, p. 261.

Scarus latus, (Ehrenb.) Cuv. and Val. xiv, p. 245.

.'' Scarus longiceps, Cuv. and Val. xiv, p. 241.

Petronason longicauda, Swainson, Fishes, ii, p. 226.

Pseudoscarus mastax, Bleeker, Atl. Ich. i, p. 36, t. x, f. 1.

Pseudosca/rus harid, Giinther, Catal. iv, p. 220 ; Klunz. Verb. z. b. Ges. Wien, 1861, p. 5bl.

B. V, D. ^L, p. 15, V. 1/5, A. f, C. 13, L. 1. 25, Vert. 11/13.

Length of head 4 to 4^ of caudal 4 to 5, height of body 4 in the total length. Eyes—situated in about

the middle of the length of head, and about 4 diameters from the end of the snout, which is produced :

upper lip broad. Teeth—a, pointed one at the angle. jPm.s—anterior dorsal spines not so high as the

succeeding ones : caudal lobes much produced in adult specimens. Scales—three rows on the cheeks, none

on the lower preopercular limb. Coto(t?-s— olive-green, with two red streaks passing from the forehead through

the eye : lips red, and forming a narrow red band that passes towards the base of the pectoral fin :
scales on

body with a bluish basal spot and red margin. Dorsal and anal fins reddish edged with blue, and having

several rows of blue or green spots. Upper rays of pectoral and outer ones of caudal blue, sometimes two

vertical blue lines on the caudal. There may also be blue spots on the side above the vent.

Hahitat.—'Red Sea, east coast of Africa, seas of India, to the Malay Archipelago.
3 G 2
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2. Pseudoscarus chrysopoma, Plate LXXXIX, fig. 2.

Scarus Qmyi, pt. Cuv. and Val. xiv. p. 273.

6'a(rM.s c7tr?/so»o»w.s, Bleeker, Labr. p. 53. -,.,,xi- ,^ l h o
Pseudoscarus viridis, Bleeker (not Bloch),_ Scar. p. 240, and Atl. Icli. i, p. 45, t. xvii, f. 3.

Pseudoscarus chrysopoma, Gunther, Catal. iv, p. 221.

B. Y, D. ^, P. 14, V. 1/5, A. I, C. 13, L. 1. 25.

Length of head 3f to 3J, of caudal 8i to 81, height of body 3^ to 3i in the total length Eyes--

diameter 51 to 6 in the length of head, 2i diameters from the end of snout, and 2 apart Upper hp broad

Teeth-ed^e^ crennlated, a pointed tooth at the angle. Fms-dovsa.1 spines subequal m length
:
caudal

truncated, the angles being slightly produced in adults. ,SV-a,/es-three rows of scales on the cheeks, the

inferior of which cover the lower limb of the preopercle, the centre row consists of five scales. 6oZo«rs-green.

Upper lip with one, lower with two cross bands, passing into a subtriangular spot between the eye and the angle

of the mouth : three short lines radiate from the eye. Scales with a reddish margin. Dorsal and anal fins

rosy, with a narrow band along their bases, and green margins :
caudal green.

Eahitat.—SesiS of India and Malay Archipelago.

3. Pseudoscarus ghobbam.

Scarus gJwbham, Forsk. p. 28 ; Gmel. Linn. 1281 ; Cuv. and Val. xiv, p. 216 (not Riipp. Atl.

Fische, p. 78). ^ -, -rr , • oo-
Scarus maculosus, Lacep. iv, pp. 5, 21, pi. 50, f. 3 ; Cuv. and Val. xiv, p. -oo.

ScarMS (7M«ates, (Sonnerat.) Bl. Schn. p. 294.
-, ^r , • oo,- n ^ nti oqq

Scarus psiti<^c'cs, Riipp. Atl. Fische, p. 77, t. xx, f. 1 ; Cuv. and Val. xiv, p. 22b
;
Cantor, Catal. p. 239;

Bleeker, Batav. p. 495 (not (Sc«mw;23«('«(xcMs, Forsk. p. 29).

Scarus pepo, Bennett, Fish. Ceylon, p. 28, pi. xxviii ; Bleeker, Beng. en Hind. p. o4.
, . , „ ,

Scarus harid, Cuv. and Val. xiv, p. 247 (not pi. 404); Bleeker, Labr. p. 48 (not Scarus hand, Forsk.

p. 30).

Scarus pyrrhostethus, Richards. Ich. China, p. 2b2.

Scarus haridoides, Bleeker, e-a STpec. -p. lOi.
, . , -r , . ,o i.

• c ^ n- n. n *. i
•

Pseudoscarus pyrrhostethus, Bleeker, Scar. p. 239, and Atl. Ich. i, p. 42, t. ix, f
. 1 ;

Gunther, Catal. iv,

p. 223; Kner, Novara Fische, p. 260.
,o .l

• £ o
Pseudoscarus Gantori, Bleeker, Scar. pp. 12, 13, and Atl. Ich. i, p. 43, t. ix, t. 2.

Pseudoscarus ghobbam, (not Giinther, Catal. iv, p. 230), Klunz. Verb, z b. Ges. Wien, 18/1, p. 5b3.

Pseudoscarus maculosus, Giinther, Catal. iv, p. 223, and Fish. Zanz. p. lOo.

B. V, D. ^, P. 15, V. 1/5, A. I, C. 13, L. 1. 25.

LencTth of head 3|. to 4, of caudal 8 to 9, height of body S\ to 3^ in the total length. %e«—diameter

5 to 54- in the length of head, and 2 diameters from the end of the snout. Upper lip broad. Teeth—rather

small crenulated on their edges, none at the angle in the young, but said to be sometimes present m the adult.

J^/h,- dorsal spines subequal in length. Caudal truncated, with the outer rays somewhat produced m the

adult Srales—two rows on the cheeks, and two scales on the lower limb of the preopercle, the central

row consistino- of five scales. Colours—head reddish : jaws whitish : a blue cross band on the lips
;
a curved

blue streak from the angle of the mouth to below the eye : scales on the body with blue edges : vertical fins

red, with blue bases and margins : caudal sometimes with blue spots, and occasionally they are also present

on the dorsal.
, , , , , , . ,

nabltat.—ned Sea, east coast of Africa, seas of India, to the Malay Archipelago.

4. Pseudoscarus seruginosus, Plate LXXXIX, fig. 3.

Scarus crruginosus, Cuv. and Val. xiv, p. 257; Bleeker, Labr. p. 58.

Scarus Ucerta, Cuv. and Val. xiv, p. 217 ; Bleeker, Beng. en Hmd p. 54.
^ ^ , . ooo ir

Pseudoscarus ceruginosus, Bleeker, Atl. Ich. i, p. 40, t. xvii, fig. 2 ;
Gunther, Catal. iv, p. 229 : Kner,

Novara Fische, p. 261.

B. V, I). T%, P. 14, V. 1/5, A. f, C. 13, L. 1. 25.

Lenn-th of head 3^ to 3|, of caudal 8h, height of body 3^ to Sf in the total length Eyes—diaineter 4|

to 5 in the lenoth of head. If to 2 diameters from end of snout, and 1 to 1^- apart. Upper lip broad and

double in its whole extent. Teeth—in jaws of moderate size, some have, others are destitute of a small pointed

one at the an-le of the upper jaw. J'ui^—anterior dorsal spine rather shorter than the succeeding ones.

Caudal truncated. Scales—t^yo rows on the cheeks, the second of which contains five or six scales whilst two

more scales exist on the lower preopercular limb. Cofo««—olivaceous, with three longitudinal sdvery bauds

alone the abdomen below the pectoral fin. „...-, i -i
•

Habitat.—Madras (from which locality there is a specimen at Pans), Andamans where it is common, to

the Malay Archipelago and beyond.

to
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5. Pseudoscarus rivulatus, Plate LXXXVII, fig. 6.

Labrus sahnee moia, Russell, Fish. Vizag. ii, p. 14, t. cxix.

Scarus fasciatus, Cuv. and Val. xiv, p. 222.

Scarus rivulatus, (Kuhl. and v. Hass.) Cuv. and Val. xiv, p. 223.

Scarus Russellii, Cuv. and Val. xiv, p. 2.34 ; Bleeker, Beng. en Hind. p. 54.

Scarus rivulatoides, and mic.rorjnatlms, Bleeker, Labr. pp. 5.5, and 56.

Pseudoscarus rivulatus, Bleeker, Scar. p. 240, and Atl. Ich. i, p. 44, t. ix, f. 3 ; Giinther, Catal.

iv, p. 222.

Pseudoscarus Russellii, Day, Proc. Zool. Soc. 18G8, p. 154.

B. V, D. JL, P. 14-15, V. 1/5, A. f, C. 13, L. 1. 25.

Length of head 3|, of caudal 7i, height of body 3^ in the total length. Eyes—diameter 6 in length of

head, 2 diameters from end of snout and also apart, tipper lip bi-oad. Teeth—each jaw with 2 small ones at

the corner.* Fins—the anterior dorsal spines rather shorter than the succeeding ones : caudal rather

truncated. Scales—two rows on the cheeks, and two scales on the lower limb of the preopercle, the lower row
on the cheek con,sisting of six scales. Colours—green, each scale with a reddish base. Snout and cheeks with
numerous undulating green lines, its ground colour reddish. A narrow green band along the base and edge of

the dorsal fin, with an intermediate row of spots : anal green, becoming lighter towards its margin, which is

edged with dark green : caudal with green spots. The specimen figured, variety BusseUii, was sea green,

each scale, except those on the chest, having a semilunar reddish base equal to about half its width : the scales

between the bases of the ventral and anal tins reddish : bead rosy : a few short blue lines radiate ft-om the lower

edge of the orbit : anteriorly one passes to the upper edge of the lip, which it skirts : another goes to its lower
margin, which it encircles. Dorsal fin reddish, superiorly edged with light blue , a row of green spots along its

centre, and another at its base : caudal reddish, with four or five vertical bluish-green bands : anal similar to

dorsal : pectoral and ventral reddish, the outer ray being blue : eyes hazel.

Habitat.—East coast of Africa, through the seas of India to the Malay Archipelago and beyond. The figure

is from a stufled specimen (a female, 18 inches long) captured at Madras, July 12th, 1868.

6. Pseudoscarus erythrodon.

Scarus erythrodon, Cuv. and Val. xiv, p. 255.

Pseudoscarus Sumbawensis, Bleeker, Scar. p. 242, and Atl. Ich. i, p. 47, t. xv, f. 4 ; Giinther, Catal.

iv, p. 232.

Pseudoscarus erythrodon, Giinther, Fish. Zanzibar, p. 107.

B. V, D. -f^, P. 15, V. 1/5, A. I, C. 13, L. 1. 25.

Length of head 3f, of caudal 8, height of body 3j to 3^^ in the total length. Eyes—diameter 4i to 5^
in the length of the head, 1^- to 2 diameters from the end of snout, and 1-^ apart. Upper lip broad. Teeth—
free margins with crenulated edges, and in tiie adult a conical tooth at the angle. Fins—dorsal spines subeqvial

in length. Caudal rounded. Scales—two rows on the cheeks, the lower of which is not extended over the

lower limb of the preopercle. Colours—of a purplish brown, the edges of each scale being darker than their

centres, the large scales covering the first 2/3 of the caudal fin dull yellowish, a violet tint in the thoracic region

where the centres of some of the scales are of a light colour. Snout greenish-yellow. Vertical fins brown, the

dorsal with a narrow black outer margin. Pectoral transparent.

Habitat.—East coast of Africa, Andamans to the Malay Archipelago. One specimen 2'7 inches long was
taken at Port Blair.

7. Pseudoscarus sordidus.

Scarus sordidus, Forsk. p. 30 ; Gmel. Linn. p. 1281.

Scarus nigricans (Ehrenb.) Cuv. and Val. xiv. p. 213.

Scarus mentalis, (Ehrenb.) Cuv. and Val. xiv, p. 234.

Scarus Troschelli, Bleeker, Batav. p. 498.

Pseudoscarus Troschelli, Bleeker, Atl. Ich. i, p. 25, t. vii, f. 2 ; Giinther, Catal. iv, p. 237, and Fish. Zanz.

p. 168, pi. xiv, f. 1, 3, (? 2).

Pseudoscarus sordidus, Klunz. Verb. z. b. Ges. Wien, 1871, p. 568.

B. V, D. tV, P- 15, V. 1/5, A. |, C. 13, L. 1. 25.

Length of head 3\ to 3|, of caudal 8 to 9, height of body 3j to Sj- in the total length. Eyes—from 6 to

8 diameters in the length of head, 2i to 3 diameters from end of snout and 2 apart. Jaws strong. Lips very

narrow. Teeth—strong with their edges crenulated, the upper jaw with a pointed tooth at the angle. Fins—
dorsal spines subequal in length, caudal truncated or slightly emarginato, and with its outer rays a little

produced in adults. Scales—only 2 rows on the cheeks, none on the lower limb of preopercle. Colours—in

different specimens difler widely, being pink, green or brown, and variously marked. Some have green lips and
horizontal red marks across the cheeks, and the dorsal and anal fins may be with or without a central horizontal

band or row of spots.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago.

• In the specimen figured, Fsewloscarus RvjiselUi, and also in two others in my collection I find uo teeth at the angle of

the mouth.
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Family, XLII—CHROMIDES, Muller.

Branchiostegals five or six : pseudobranchisB absent. Gills four. Body oblong or elevated. Small teeth
in jaws, none on palate : inferior pharyngeal bones triangular with a median longitudinal suture. Dorsal
fin single, the spinous portion being usually of greater extent than the soft : anal with three or more spines,
its soft portion similar to that of the dorsal Ventrals thoracic with one spine .and five rays. Scales
generally ctenoid. Lateral-line more or less interrupted. Air-vessel present. Pyloric appendages, when
present, few.

Amongst the many genera into which this family of freshwater fishes is divided only one (JEtroj^lus) has
been discovered in India, the remainder being from Tropical Africa, and America.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Etroplus. Body elevated. Spinous portion of dorsal fin more developed than the soft. Teeth lobate.

Western and Coromandel coasts of India, also Ceylon.

Genus, 1

—

Eteoplus, Cwv. and Vol.

Psettdetroplus, Bleeker.

Branchiostegals six : pseudobrancliiw, present. Body elevated and compressed. JEyes lateral. Cleft of mouth
small. Teeth in two rows (or even three) in the jaivs, compressed and lobate at their summits. A sinc/le dorsal, the

spinous portion being of greater extent (17-22) than the rayed (6-15); anal spines more numerous (12-16) than
the rays (6-12). Scales very slightly ctenoid, of moderate size, and extended on to the bases of the soft dorsal and
anal fins. Lateral-line interrupted or abruptly ceasing. Air-vessel present, large and simple. Pyloric appendages
absent.

Geographical distrihdion.—The fishes of this genus are found from South Canara, southwards along the
Malabar coast, in Ceylon, along the Coromandel coast as high as the southern portion of Orissa, whilst inland
I have obtained them from Arcot. The E. Surutensis has the most extensive range, occupying the whole of the
region adverted to, except inland, as it rarely exists many miles from the sea, but I have taken a few specimens
at Vithry in the Wynaad, showing that it may be found in an elevated locality : it extends its range into brackish
or even saline water. The E. Ganarensis appears to be locally confined to Canara ; whilst the E. maculatns
extends throughout the region inhabited by the E. Ganarensis and E. Stiratensis, except that it is not found in

Orissa, whilst in Madras its range cover.s many miles inland. This genus does not approach any known Slalayan
one, but is intimately connected with a new genus (Paretroplus) of freshwater fishes, that Dr. Bleeker has
recently discovered amongst some received from Madagascar, (see Fish. Madagascar, p. 13, t. iv, f. 3.)

SYNOPSIS OP SPECIES.

1. Etroplns Canarensis. D.^^^^", A. ^%'\^. L. 1. 30-31. Yellowish with eight slate coloured, dark,

vertical bands. South Canara in fresh water.
2. Etroplus maculaius. D. '^-IfS) A. 'fr^^, L. 1. 35. From one to three dark blotches along the sides.

Each scale with a golden central spot. Fresh waters along the coasts of South Canara, ilalabar, Ceylon, and
Madras, whilst inland it is taken at least as far as Arcot.

3. Etroplus Suratensis. D. y-JI-J-f , A. xfly-i-, L. 1. 35- 40. Eight vertical dark bands, each scale on the

body with a white central spot. Fresh waters and estuaries along the coast of South Canara, Malabar, Ceylon,
and Madras to Orissa, on the Malabar coast it extends inland to the Wynaad.

1. Etroplus Canarensis, Plate LXXXIX, fig. 6.

B. vi, D. "i^S P. 15, V. 1/5, A. iA:i6^ c. 16, L. 1. 30-31, L. tr. 5|/16.

Length of head 3| to 3|, of caudal 4 to 4|-, height of body 2j to 2^ in the total length. Eyes—
diameter 3 to 3| in the length of head, 1 diameter from end of snout and also apart. Teeth—very distinctly

lobate on either side. Fins—dorsal spines moderately strong, increasing in length to the fifth, from whence
they continue of about equal length. Soft dorsal and caudal pointed : pectoral reaching to above fourth or
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fifth anal spines? : caudal emarginate. Scales—very finely ctenoid, or more scolloped at their edges. Lateral-

ll,ie—continued for about 15 to 25 scales, when it either ceases or only exists as small open holes. Colours—
yellowish-bufi' with about 8 vertical, blackish, slate-coloured bands, each scale being darkest at its base, and

some having a light central yeUow spot. Dorsal and caudal dirty greenish : pectoral yellow, with a black

base : ventral and anal black.

Habitat.—South Canara, attaining at least 4^ inches in length.

2. Etroplus maculatus, Plate LXXXIX, fig. 4.

Chwtodon maculatus, Bloch, t. 427, f. 2 ; Bl. Schn. p. 228.

Glypkisodon kakaitsel, Lacep. iv, p. 643.

Etroplus maculatus, Cuv. and Val. v, p. 489.

Etroplus cortwhi, Cuv. and Val. v, p. 491, and OlypJiisodon kor^lsc^li, pi. 136 ; Jerdon, Madras Journal, xv,

p. 142 ; Bleeker, Beng. en Hind. p. 52.

Etroplus maculatus, Bleeker, Beng. en Hind. p. 52 ; Giinther, Catal. iv, p. 266 ; Kner, Novara Fische,

p. 263 ; Day, Fishes of Malabar, p. 162.

Pullattay, Mai. ; Ballia, Singalese (Boake) ; Booralcas and Chella kassu, Tamil.

B. vi, D. i|:f^, P. 14, V. 1/5, A. "friS C. 16, L. 1. 35, L. tr. 6/19, Vert. 15/13.

Length of head 3^ to 3f, of caudal 4 to 41, height of body 2^ to 2^- in the total length. iJ;/es—diameter

3 in length of head, rather above 1 diameter from end of snout and 1 apart. Profile rises abruptly to the

dorsal, and is slightly concave between the snout and the upper margin of the orbit : lower profile not quite so

convex as the upper. Lower jaw rather the longer : the maxilla extends two-thirds of the distance to the

orbit. Teei/t—trilobate but not quite touching one another. Fins—dorsal spines strong and occupying eleyen-

fom-teenths of the entire fin ; interspinous membrane deeply notched and longer than the spines : anal spines

strong, and occupying seven-tenths of the base of the entire fin, the rays are the same as in the dorsal. Caudal

lunated. Scales—scarcely ctenoid. Co?oMrs—yellowish, with a greenish back, and about seventeen horizontal

lines of deep golden spots : occasionally there are a few along the dorsal fin, the back, and the abdomen, also on

the anal. Between the dorsal spines and rays there are more spots, some being brown, and others yellow.

Along the lateral-line there are three black finger-marks, the central being the largest, and darkest : ventral

and anal fins stained with deep black. In specimens procured between January and May there is occasionally

a reddish tinge at the extremity of the caudal fin, and a leaden or violet hue over the body, whilst the number

of golden spots seems to have decreased.

In South Canara, the highest point on the Western coast where I have obtained this species, the formula

of the fin rays was as a rule, D. ^ V"- -A- ' V°- -^-t Madras the formula was usually D. ^'M, A. ^ V."-
Common along the coasts in every paddy field, tank, or piece of fresh water, and even occasionally found in

back-waters. Specimens have been received from Arcot, showing that it exists some distance inland. It is eaten

by the natives, but as it rarely, if ever, exceeds three inches in length, it is not employed as food by Europeans.

Dr. Jerdon observes, " the eggs are not very numerous and are deposited in the mud at the bottom of the stream,

and when hatched both parents guard their young for many days, vigorously attacking any large fish that pass

near them." This species does not live long after its removal from water, and is therefore transported with

some difiiculty. It is very pretty in an aquarium, but exceedingly pugnacious, turning at times almost black

with passion, and vigorously biting the nearest fish. It readily takes a worm as a bait.

Habitat.—Fresh waters along the coasts of Madras, and from South Canara along Malabar, and also found

in Ceylon. It is captured at least sixty or eighty miles inland.

3. Etroplus Suratensis, Plate LXXXIX, fig. 6.

Chxtodon Suratensis, Bloch, t. 217 ; Lacejj. iv, p. 461.

Chcetodon caris, Ham. Buch. pp. 125, 372.

Etroplus meleagris, Cuv. and Val. v, p. 486 ; Bleeker, Beng. en Hind, p. 52.

Etroplus maculatus, Jerdon, Madras Journ. xv, p. 142.

Etroplus suratensis, Giinther, Catal. iv, p. 266 ; Kner. Novara Fische, p. 264 ; Day, Fishes of Malabar,

p. 161.

Earssar and Pillinchan, Tarn. ; Pitul-kas, Hind. ; Cashi-mara, Telinga, (Jerdon) ;
Cundahla, Oonah

;

Corallia, Singalese {Boake).

B. vi, D. J-|:l|, P- 1^, V. 1/5, A. Jf:||, C. 16, L. 1. 35-40, L. tr. 5-^/17.

Length of head 4, of caudal about 4, height of body 2^ in the total length, Byes—diameter from 1/3

to 1/4 of length of head, nearly 2 diameters apart. Profile rises abruptly to the base of the dorsal : lower profile

not quite so rounded as the upper. The maxilla extends more than half way to below the orbit :
the lower jaw

slightly the longer. Teeth—in a single row in each jaw, compressed, and with a small lobe on each side, whilst

posterior to them in both jaws are one or two rows very much smaller, but of the same description and separated

by a short interspace from the outer row. Fins—dorsal spines strong, the spinous portion occupying seven-

tenths of the length of the base of the fin : the interspinous membrane deeply notched and longer than the

spines : the foui'th or fifth rays the longest, the last the shortest, being not quite a fourth of the length of the
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longest ray : the anal spines occupy seven-tentts of the length of the base of the fin, and both spines and rays

are the same as in the dorsal. Caudal slightly emarginate. Scales—very slightly ctenoid, extended on to the

caudal and along the base of the dorsal and anal fins. Lateral-Une—m upper fourth of body, extending

from sixteen to eighteen scales, and ceasing opposite the twelfth or fourteenth dorsal spine, or else continued for

about six scales further in the form of a small round hole in each scale. Colours—oi a light green, -svith eight

vertical bands, the first passes over the occiput, the last across the base of the caudal, and the other six are

intermediate.
'

Most of the scales above the lateral-line have a central white pearly spot, whilst there are some

irreo-ular black spots over the abdomen. The dorsal, caudal, ventral and anal are of a dark leaden colour, the

pectoral yellowish, with a jet black base. Specimens from the salt water are of a deep purple colour, the bands

ahnost black, and the white spots consequently more distinct. During the monsoon time the colours of this

fish are most' beautiful, the eight vertical bands are more distinctly marked, the abdomen is nearly white, the

back of a deep green, and the round white spot gleams on every scale like a small pearl. Very young fish have

a large black ocellus, surrounded by a white margin, extending from the foui-th to the tenth soft rays of the

Very common in the pieces of fresh water along the coasts of Malabar and Coromandel as high as

Orissa. It is excellent eating, especially when of a large size, and grows to upwards of a foot in length. It takes

a bait freely but is not so easily captured in a net, as it buries itself in the mud or dives beneath the net.

This fish termed " Etropins-," by Jerdon (M. J. L. and Sc. 18.51, p. 133) is this species, the figure is

amono-st Sir W. Elliot's collection of drawings, marked " Kallu sella kas," and also Etrophis maculatus showing

Jerdo'n's mistake in his F. W. Fishes, where he terms E. Suratensis, E. maculaUts.

JIahitat. Fresh and brackish waters along the coasts of Ceylon and India, as far as Orissa. Bloch

named his fish received from the missionaiy John, Suratensis, on the supposition that it came from Surat.
_
It

does not appear however to be found in that locahty, and more probably John obtained it at his station

of Tranquebar where it is common. I have taken it inland in the Wynaad. The specimen figured is /'S

inches in length.
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Order, II—ANACANTHINI.

All the rays of the vertical and ventral fins articulated, the latter, when present, being jugular or

thoracic. Air-vessel, if existing, not having a pneumatic duct.

The order of spineless fishes, or the Anacanthmini, has been divided into sub-orders.

A. Anaeanthini gadoidei, the two sides of the head symmetrical.

B. Anaeanthini ^leuronectoidei, the two sides oi the head apjjarently unsymmetrical.

SYNOPSIS OF FAMILIES.

A. Anaeanthini gadoidei.

I. Gadidm. GiU-openings wide, the membranes not attached to the isthmus. Ventral with several

rays, or if only one, the first dorsal fin in two portions. Caudal free, or if united to vertical fins, the first

dorsal in two portions. Rays of second dorsal well developed.

II. Ophidiidai. Gill openings wide, gill membranes not attached to the isthmus. Ventral when present

rudimentary and jugular. No separate portion of first dorsal fin : caudal usually united to vertical fin.

A. Anaeanthini gadoidei.

Family, I—GADID^,* Cuv.

Gadoidei, pt. Cuv.

Pseudobranchiae, v?hen present, glandular and rudimentary. Body more or less elongated. GiU-

openings wide : gill membranes, as a rule, not being attached to the isthmus. From one to three dorsal fins,

occupying nearly the entire length of the back, the rays of the last being well developed : one or two anal

fins : caudal usually free, but sometimes united to the dorsal and anal. The dorsal with a separate anterior

portion. Ventrals jugular, consisting of several rays, or should they be reduced to a filament, the dorsal fin

is divided into two. Scales cycloid, of moderate or small size. Air-vessel and pyloric appendages usually

present.

Genriraphical distrihution.—The fishes of this family are mostly confined to the sea, and as a rule, of the

Arctic and temperate regions. The aberrant form Bregmaceros appears to be their sole representative in India.

Recently (Nov. 1871) Dr. Giinther has described a fish from Manado (Proc. Zool. Soc. 1871, p. 669) as

Pseudophjcis peregrinus, observing that it lives at great depths, and " the discovery of this fish is of the

greatest interest, inasmuch as it is the first instance of a true Gadoid being found in the East Indian

Archipelago, Bregmaceros being a much less typical form of this family."

SYNOPSIS OF SINGLE GENUS.

1. Bregmaceros. Body fusiform. Two dorsals, the first consisting of an occipital ray : the second and

the anal having each a dwarfed central portion. Seas of India to the Philippines.

Genus, 1

—

Bregmaceros, Thompson.

Calloptiluni, Richardson ; Asthenurus, Tickell.

Branchiostegals seven : pseudohranchice absent.'^ Body fusiform, posteriorly compressed. Gill-openings very

tvide, the menihranes being separated nearly to the chin, and not attached to the isthmus. Eyes lateral. Mouth
anterior and oblique. Teeth in jaics minute and moveable, also on vomer, none on palate. Two dorsal fins, the

* Sars observed (Ann. and Mag. Nat. Hist. 1868, ii, p. 389) that Codfish deposit their ova on the surface of the water, where,

having floated for sixteen days, the embryo leaves the ovum,

f Present in genus Bathymaster. Cope.

3 H



418 ANACANTHINI.

anterior consisting of an elongated ray arising from the occiimt : the second and the anal having each a central

dwarfed portion almost forming a distinct fin. Ventrals jugular, cmisisting of five or six rays, the outer of which are

elongated. Scales cycloid, of moderate size. Lateral-line continuous. Air-vessel present. Pyloric appendages few.

Geographical distrihution.—These small fishes appear to inhabit the coasts and estuaries of India, China,

and the Philippines to New Zealand.

SYNOPSIS OF SPECIES.

1. Bregmaceros atripinnis. D. 1/20 + XV + 22, A. 22 + 10 + 26, L. 1. 70, L. tr. 18, Case. pyl. 2. Rich

brown, becoming lighter on the abdomen : fins black, except the ventral, which is of a dirty white. Coasts of

India, Burma, and the Andamans to New Zealand.

2. Bregmaceros McClelland. D. 1/16 + X + 15, A. 22 + X + 15, L. 1. 64, L. tr. G/8. Silvery : back

shaded with green : occiput, upper half of pectoral, and first half of dorsal spotted with black. Coasts of India

to China and the PhUippLnes.

1. Bregmaceros atripinnis, Plate XCI, fig. 1.

Asthenurus atripinnis, Tickell, J. A. S. of Beng. 1865, p. 32. pi. i.

Bregmaceros atripinnis. Day, Proc. Zool. Soc. 1869, p. 522.

.*" Calhptihim punctatum, Hutton, Trans. N. Z. Inst, v, p. 267, pi. xi.

Bregmaceros punctatum, Giinther, Ann. and Mag. 1876, p. 398.

D. 1/20 + XV + 22, P. 21, V. 6, A. 22 + 10 + 26, C. 17, L. 1. 70, L. tr. 18, Ckc pyl. 2.

Length of head G\ to 6i, of caudal 11 to 12, height of body 6 in the total length. jEz/es—diameter 2/7

of length of head, 1 diameter from end of snout and also apart. Lower jaw rather the longer : the maxilla

reaches to below the posterior third of the orbit. Gill membranes separated as far forwards as to below the

front edge of the eye. Teeth—in jaws, none on palatines. Fins—the first dorsal consists of a single ray,

which commences on the summit of the head, and reaches backwards to opposite the posterior exti-emity of

• the pectoral. First portion of the second dorsal higher than the body, its intermediate rays very low. Pectoral

commences under the throat and is extended as far as the posterior third of the body. The anterior portion of

the anal is not quite so high as that of the dorsal. Caudal slightly emarginate. Scales—cycloid, in parallel

rows. Lateral-line—ahseui. Air-vessel—small, present. The csecal appendages are large. Colours—of a rich

brown, Isecoming lighter on the abdomen. Dorsal, pectoral, anal, and caudal fins black : ventrals of a dirty

white : the younger the specimen the less dark it is, in the very young there is no black on the fins.

A figure of this species exists amongst Sir W. Elliott's di-awings, it is marked " Misahi maga" found at

Waltair, June 27th, 1853.

IToT/iYa^.—Bombay, coasts of India, Burma and the Andamans, to New Zealand : attainmg at least

5 inches in length. The specimen figured, life-size, is in the Calcutta Museum, it came fi-om Akyab where it

was procured by the late Col. Tickell.

2. Bregmaceros McClellandi.

Thompson, Chariest. Mag. Nat. History, 1840, iv, p. 184 ; Gunther, Catal. iv, p. 368 ; Day, Fishes of

Malabar, p. 171.

Calloptilum mirnm, Richards. Voy. Sulphur, p. 95, pi. 46, f. 4-7.

B. vii, D. 1/16 + X -f 15, P. 25, V. 5-6, A. 22 + X -f 15, C. 15, L. 1. 64, L. tr. 6/8.

Length of head 1/7, of caudal 2/11, height of body 1/7 of the total length. JE7i/es—diameter 2/5 of the

length of the head, 1/2 a diameter from end of snout, and 1 apart. Body fusiform, compressed posteriorly.

Upper jaw slightly the longer, extending to behind the centre of the orbit. Teeth—m jaws, a few on the vomer,

but none on the palatine bones. Fins—the first dorsal arises on the occiput in the form of a slender ray, which

is rather longer than the head. The second dorsal commences in the middle third of the total length, its fourth

ray the longest and the fin higliest in front, each ray is unbranched but articulated, and very slender, the

membrane is deeply notched : the succeeding ten rays being very short and slender, appearing almost like a

distinct fin : whilst the last fifteen are lengthened and extend nearly to the base of the caudal. The anal is of

much the same shape as the second dorsal. The ventral wliich arises under the throat, consists of six rays, the

outer three of which are dilated, compressed, and extended so as to reach as far as about the twenty-first anal

ray. Scales—cycloid, small. Lateral-line— covii\TL-ao\xs. Colours—s^ixevy, the back shaded with green. Occiput

and upper half of pectoral black, the first half of dorsal spotted with black.

Dr. Gunther, Ann. and Mag. 1876, p. 398, appears to consider Bregmaceros punctatum, Hutton=to

B. atripinnis, Tickell, as identical with B. Macclellandi, Thomp. which latter however besides difiering in the

extent of the fin-rays was said to have neither air-vessel nor csecal appendages, whereas both are present in

B. atripinnis.

Hahitai.—The mouths of rivers and coasts of India to China, and the Philippine Islands :
said to grow

to about three inches in length.
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Family, II—OPHIDIID^, Midler.

Pseudobranchiae present or absent. Body more or less elongated. Gill-openings wide: the gill

membranes not attached to the isthmus. Eyes of moderate size, rudimentary or absent. Barbels present or

absent. Sometimes canine teeth in the jaws, the vomerine and palatine ones absent or present. Vertical

fins usually confluent, without any distinct anterior dorsal or anal. The dorsal occupies the greatest

portion of the length of the back. Pectorals may be absent : ventrals when present rudimentary

and jugular, except in BrotuJojihi.f, where they are situated opposite to the pectorals. Scales present or absent:

lateral-line when present may be single, double or interrupted. The vent may be at the throat. Air-vessel

usually present. Pyloric appendages, when present, in small numbers.

Gengriqihical distrihution.—Fishes of this family are distributed in the seas and estuaries of nearly aU

parts of the globe.

SYNOPSIS OF GENERA.

Genus, 1

—

Brotnla. Ventrals present and attached to the humeral arch. Indian Ocean to the Malay

Archipelago and beyond.

Genus, 2

—

Ammodytes. No ventral fins, and the vent some distance from the head. Gill-openings wide,

the gill membranes not being united.

Genus, 1

—

Bbottoa, Cuvier.

Branchiosteriah eigld. Body elongated, com2}ressed. Eyes of moderate size. Barbels present. Villiform teeth

on jaivs, vomer, and palatines. Vertieal fins confluent : ventrals reduced to a single filament, which is sometimes

bifurcated : the fin is attached to the humeral arch. Scales present, minute. Air-vessel large, either rounded

posteriorly or vnth two horns. A single pyloric appeiulage.

SYNOPSIS OP INDIVIDUAL SPECIES.

Brotula mactdata, D. 115, V. 1, A. 107. Six pairs of barbels. Light dirty greenish colour, with a few

reddish brown spots about the body and a dark round mark behind the eye. Muzzle and rostral barbels

black. Madras.

1. Brotula maculata, Plate XCI, fig. 2.

Day, Proc. Zool. Soc. 1868, p. 196.

B. viii, D. 115, V. 1, A. 107.

Length of head 1/6, of pectoral 1/8, of caudal 1/16, height of body 1/C of the total length. Eyes-
diameter 1 /3 of length of head, 2/3 of a diameter from end of snout, 1/3 apart. Body eel-like, compressed :

the maxilla extends to beneath the centre of the orbit. A strong spine at the opercle : two smaller ones

at the angle of the preopercle. Barbels—tYfo on the snout, and two on either side of the upper jaw : three

pairs on the lower jaw, making in all six paii-s. Teeth—in fine sharp rows, becoming single posteriorly
;
a

small patch on the vomer, and a single row on the palate. Fins—not enveloped in skin : dorsal, caudal, and

anal joined. Dorsal commences over the base of the pectoral : ventral two-thirds as long as the head,

and reaching beyond the base of the pectoral. Scales—minute, covering body and head. Air-vessel—large,

and rounded posteriorly. Colours—of a light dirty greenish-brown, with a few reddish-brown spots about the

body, and a round blackish mark behind the eye. Muzzle and barbels of upper jaw blackish. Fins grayish,

external portions deep black. Rather closely approaches Brotula ensiformis, Giinther, but in that species the

snout is longer than the eye, in this one-third shorter. The maxilla in B. maculata does not extend so far

backwards as in the former species.

Habitat.—Madras, where the species was captured in November, 1867. The figure is taken from one of

the types which are in the British Museum.

Genus, 2

—

Ammodytes, Ariedi.

Bleeheria, Giinther,

Branchiostegals six to eight: pseudobranchim composed of lamellce. Body loio, elongated, and compressed.

Gill-openings very ivide, the gill-memhranes not being united. Gills four. Eyes of moderate size. Barbels absent.

Lower jaw usually prominent. Teeth, ivhe7i present, minute. A single long dorsal fin, composed of feeble rays.

Scales, if present, small, when absent the skin may have longitudinal folds along the abdomen. Lateral-line single.

Air-vessel absent. Vent remote from the head.
3 H 2
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SYNOPSIS OP INDIVIDUAL SPECIES.

1. Ammodytes IcalloUpis, D. 40, A. 15, L. 1. 100, L. tr. 3/14. Longitudinal bands. Madras.

1. Ammodytes kallolepis, Plate XCI, fig. 3.

Ammodytes, — ? Jerdon, M. J. L. and Sc. 1851, p. 139.

Bleekeria kallolejns, Giintlier, Catal. iv, p. 387.

B. vi, D. 37-40, A. 14-15, L. 1. 100, L. tr. 3/14.

Length of head ahout 5, of caudal 6|, height of body 10| in the total length. Ei/es—ia the

commencement of the anterior half of the head, 2 diameters from the end of snout. Head and body

compressed. Lower jaw slightly the longer, the upper very protractile, the posterior limb of the premaxillavies

reaching to opposite the front edge of the orbit. Teeth—a few fine ones opposite the sjnnphysis in either jaw.

Pi,i,g—the dorsal commences above the first third of the pectoral, and does not extend to the base of

the caudal, it is composed of simple articukted rays, the highest being equal to about half the height of the

body. Pectoral as long as the head behind the middle of the eyes. Anal commences below the last two-fifths

of the dorsal, its rays being rather higher. Caudal deeply forked. Free portion of the tail nearly twice as long

as it is high at its base. Scales—nono on the head. Lateral-line—high up. Colours—back and upper

two-thirds of body bluish, lineated with about five yellowish horizontal bands, which are as wide as the

ground colour. Dorsal fin with a bluish base and yellow bands : anal with a bluish band along its centre :

caudal stained gi'ay externally.

Habitat.—Coromandel coast at Waltair and Madras, from which latter locality Dr. Jerdon sent the

specimen figured (life-size) to the British Museum. Several coloured drawings of examples of this fish are

amongst Sir Walter Elliot's collection.
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B. Anacanthini, Pleuronectoidei.

Structure of head apparently unsymmetrical on the two sides.

Family, III—PLEURONECTIDiE, Flemming.

Heterosomata, Bonaparte.

Pseudobranchiffi well developed. Gills four. Body strongly compressed, flattened, with one of its sides

coloured, the other being destitute of colour, or having merely some spots. Both eyes (except in tne

very young) placed on the superior or coloured surface, sometimes rudimentary. The two sides ot tbe neaci

not equally developed,* one remaining almost rudimentary. The jaws and dentition may be nearly equally

developed on both sides, or more so on the blind than the coloured. A single long dorsal and anal hn.

Pectorals, if present, may be rudimentary. Scales present or absent. Lateral-line on the coloured side single,

double, or triple, curved or straight. Air-vessel absent.

Geographical distnbution.—These fishes are extended to most regions, residing at the bottom of the sea,

some ascend rivers. The upper surface is coloured, and as observed by Adams (Voyage of the bamarang),

"amoncrst the coral reefs where the Plem-onectida; are frequently found, their tails are often ornamented with

rather vivid colours, and their upper sides marked with somewhat striking patterns, whereas those that

are half buried, are as duU and dingy as the sm-face is where they are found."

Dr. Sauvage (Comp. Rend. 1872, April), has observed that the various degrees of development of the

termination of the vertebral column in the genera Rhombus, Solea, and Plenronedes, are m accordance with

their geological appearance.

SYNOPSIS OF GENERA.

A. Jaws and dentition nearly similar on both sides.

1. Psettodes. Dorsal fin commences on the neck ; eye on right or left side. mi- •

i

2. Citharichthys. Dorsal fin commences before the eyes, which are on the left side. Teeth m a single

unequal row in the jaws : lateral-line straight. m i,i i?
• •

3. Pseudorhomhits. Eyes on right side. Dorsal fin commences before the eyes. Teeth o± upper jaw in

two rows. Lateral-line with a strong curve anteriorly.
. in

4. Platophrys. Eyes on left side. Dorsal fin commences before the eyes. Teeth m a smgle or double

row. Lateral-Hne with a strong curve anteriorly.

B. Cleft of mouth narrow, and the dentition on the blind side most developed.

5. Solea. Eyes on right side : pectorals, if present, usually rudmientary : vertical fins not confluent.

Scales ctenoid. . , ^ , a i. a i

6. Achirus. Eyes on right side : pectorals, if present, rudimentary : vertical fin not confluent
:
aorsai

and anal rays scaled. Scales cycloid or ctenoid.
-cr i- i c a +

7. Synaptura. Eyes on the right side : pectorals, if present, may be rudimentary. Vertical fans confluent.

Scales ctenoid or cycloid.
i . i v

8. Plagusia. Eyes on the left side : pectorals absent
:_
vertical fins confluent. Two or three lateral-lines

on the left side : lips with tentacles. Scales ctenoid or cycloid.

9. Cynoglosms. Eyes on the left side : pectorals absent : vertical fins confluent. Two or three lateral-

lines on the left side. Lips without tentacles. Scales ctenoid or cycloid.

Genus, 1

—

Psettodes, Bennett.

Sphagomorus, Cope.

Branchiostegals seven. Cleft of mouth deep, the maxilla being about half the length of the head. Gill.

membranes scarcely united at the throat : gill-rakers replaced by groups of minute spines. Eyes on the right or left

side. Jaws and dentition nearly equally developed on both sides. Tivo rows of curved, slender, sometimes barbed,

* Hr Malm (Srensk. Vet. Akatl. Hnndl. vii, No. 4, 186S) has shown that the skull is only apparently asymmetrical. The

youDK Pleuronectoid is obliged, owing to the depth of its body, increased by the development of the vertical hiis, to lie on one side when

resting on the ground, as the horizontal fins are not sufficiently developed to sustain it m a vertical position, ihe eye ot

the "blind" side has a tendency to turn towards the light, in doing so it carries with it tlie surrounding cartilaginous

frame-work of the skull.
. , , ^ ^, -i- <• ,i, i i i

t The terms right {deximl) or left (sinistral) are employed in these fishes with respect to the position ot the coloured side.

To ascertiUQ this the fish is placed with its tail towards the observer, the dorsal flu upwards, the anal downwards.
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distant teeth in either jam, the anterior of the inner row in the mandible being received into a groove anterior to the

vomer : teeth present on vomer and palate. Dorsal fin commencing on the nape. Most of the dorsal and anal rays

branched. Scales small, ctenoid. Lateral-line gradually descends to the straight portion.

Geor/nqdiical distribution.—from the west coast of Africa, tlirough the seas of India to the ISIalay

Archipelago and beyond.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Psettodes erumei, D. 47-56, A. 35-41, L. 1. 70-75. Either right or left side coloured, and vertically

banded or not so.

1. Psettodes erumei, Plate XCI, fig. 4.

Fleuronectes erumei, Bl. Schn. p. 150.

Pleuronectes adalah, Russell, Fish. Viz. i, pp. 58, 59, and Noree nalaha, pis. 75, 77.

Eippoglossus erumei, Cuv. Regno, Anim. ; Riippell, Atl. Fische, p. 121, and N". W. Fisehe, p. 84 ; Cantor,

Catal. p. 216 ; Bleeker, Verh. Bat. Gen. xxiv, Pleuronec. p. 13.

Eippoglossus nalaJca, Cuv. Regno Anim.
Mippogloss^is dentex, Richards. Voy. Sulphur, Fish. p. 102, pi. 47.

Hippoglossus orthorhynchus, Richard. Ich. China, p. 278.

.? Psettodes Belchen-i, Benn. Pro. Zool. Soc. 1831, p. 147.

Psettodes erumei, Giinther, Catal. iv, p. 402 ; Kner, Novara Fische, p. 282 ; Klunz, Verh. z. b. Ges. Wien,

1871, p. 570.

Sphagomorus Belcheri, Cope, Trans. Amer. PhU. Soc. xui, p. 407.

B. vii, D. 47-56, P. 16, V. 6, A. 35-41, C. 17, L. 1. 70-75.

Length of head 4i, height of body 2f in the total length. Eyes—diameter 6 in the length of head, and

usually divided by a mere ridge, ly diameters from end of snout. Lower jaw much the longer: the maxilla

4/5 of the length of the head. Teeth—strong, barbed at their extremities. Fins—most of the dorsal and anal

rays branched : central caudal rays rather the longest. Colours—this fish may be coloured on either the left or

the right side. Brownish or purplish-black, with the vertical fins edged with white : a lightish band usually

present across the free portion of the taU. Cross bands have likewise been observed.

Habitat.—West coast of Africa, seas of India to the Malay Archipelago and China. It attains at least

16 inches in length.

Genus, 2

—

Citharichthts, Bleelcer.

Fsettichthys, Girard.

Gill-membranes broadly united at the throat. Cleft of moutli wide, and equally developed on both sides : the

maxilla more than one-third of the lewjth of the head. Eyes on the left side and on the same level. Teeth in

jaws in a single row, witlwut canines : -none on vomer or palatines. Dorsal fin commences on the snoid, and

is not confluent with the caudal : its rays simple. Pectorals present. Scales small, decidtwus, ctenoid or cycloid,

lioteral-line straight.

Geographical distribution.—Madras, tropical parts of Atlantic.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Citharichthys aureus, D. 82, A. 70, L. 1. 83. First dorsal ray elongated. Orange, ivith dark marks.

Madras.

I. Citharichthys aureus, Plate XC, fig. 3.

B. vi, D. 82, P. 10, V. 6, A. 70, C. 15, L. 1. 83.

Length of head 4J, height of body 2| in the total length. Eyes^on the left side, diameter 6 in tlie

length of head, 1 diameter from end of snout, and also apart : the upper not in advance of the lower. Jaws of

equal length anteriorly : height of head 1/4 more than its length. The maxilla 2/5 of the length of the head,

and reacliing to below the front edge of the eyes. Teeth—in a single row in the jaw, no canines: none (?) on

the palate. Fins—anterior dorsal spine elongated, commencing on the snout, and being rather longer than

the head, the middle dorsal rays are 2/3 of the length of the head. Dorsal and anal not united to the caudal,

which is pointed. Two short ventrals not united to anal. Both pectorals present, but short. No pre-anal

spine. Lateral-line—two on the coloured side, straight, divided by about 13 rows of scales, which latter are

cycloid : fin-rays not scaled. Colours—orange, with two brown blotches on the lateral-line, and some cloudy

markings on the body : vertical fin n'ith dark edges.

Habitat.—Madras, where this single specimen was captured. Owing to its small size it is impossible to

say whether it has or has not teeth on the palate.

Genus, 3

—

Psejjdorhombus, Bleelcer.

Chcenopsetta, GOi.

Branchiostegals six. Cleft of mouth deep, the maxilla being usually nearly half as long as the head.
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Gill-memhranes united heneath the throat h%i,t not attached to the isthmus, GUI-rakers lanceolate. Eyes on the left

side without a free orbital edge : interorhital space not concave. Jaius and dentition nearly equally developed on loth

sides : teeth in both jaivs of unequal sizes and in a single row : vomer, palate, and tongue edentulous. Fin rays

simple, the dorsal commences on the snout, its rays, and those of the anal, are simple. Scales of moderate size, or

rather small, and extended on to the dorsal and anal fins. Lateral-line having a strong curve anteriorly.

Geographical distribution.—East coast of Africa, seas of India to the Malay Archipelago, also to

the Pacific coasts of central and south America.

SYNOPSIS OF SPECIES.

1. Pseudorhombus arsius, D. 71-79, A. 54-61, L. 1. 75-85. From five to ten pointed teeth in either jaw.

Two dark blotches on the straight portion of the lateral-Line. East coast of Africa, through seas of India to the

Malay Archipelago and Australia.

2. Pseudorhomhus Jacavicus, D. 69, A. 52-5.3, L. 1. 70-75. From 20 to 30 teeth in either jaw. Three

dark blotches along the straight portion of the lateral-line. Madras to the Malay Archipelago.

3. Pseudorhombus trioceUatus, D. 69, A. 51, L. 1. 65-70. Teeth minute. Three heart-shaped purpli.sh

blotches placed in the form of a triangle on the coloured side. Madras to the Malay Ai'chipelago.

1. Pseudorhombus arsius, Plate XCI, fig. 5.

Platessa Bussellii, Gray and Hard. 111. lud. Zool. t. xciv, f. 2 ; Cantor. Catal. p. 214.

Mhombus letiginosus, Richards. Ami. and Mag. xi, 1843, p. 495 ; Bleeker, Pleur. p. 15.

Platessa chrysoptera, Richards. Ich. China, p. 278.

Bhombus arsius, Bleeker, Beng. en Hind. p. 76.

'/ Bhombus polyspilus, Bleeker, Batav. p. 203.

Pseudorhombus Bussellii, Giinther, Catal. iv, p. 424 ; Kner, Novara Fische, p. 283 ; Day, Fish. Malabar,

p. 172; Bleeker, Atl. Ich. Pleuronec. p. 6, t. 233, fig. 2.

Pseudorhombus arsius, Giinther, 1. c. p. 426.

.** Pseudorhombus polyspilus, Bleeker, 1. c. p. 7, t. 237, f. 3.

B. vii, D. 71-79, P. 11 or 12, V. 6, A. 54-61, C. 17, L. L 75-85.

Length of head 4^ to 4|, of caudal G\, height of body 2| to 2| in the total length. iJyes—diameter

6 in length of head, 1 diameter irom end of snout, and closely approximating, being divided by a mere ridge.

Lower jaw the longer, the maxilla reaches to below the hind third of the eye. Teeth—from five to eight in the

lower jaw on the left side, and sis to ten on the right. Fins—dorsal fin not continuous with the

caudal, its longest rays are in the last third of the fin, all except the last three or four being unbi-anched, they

slightly project beyond the membrane : the last five anal rays branched, each fin ray has a row of small scales.

Pectoral two-thirds of length of head. Caudal wedge-shaped, its central rays being the longest : pre-anal spine

when present but slightly apparent. Scales—ctenoid on the left, cycloid on the right side : largest in

the posterior portion of the body : some on the maxilla. Lateral-line—smooth, its anterior curve is equal to

half its length, the depth between the lateral-line (just beyond its curve) and the dorsal fin equals the distance

from the snout to the base of the pectoral. The dorsal branch of the lateral-line goes to the base of the ninth,

tenth, or eleventh ray. Free portion of the tail three times as high as long. Gill-rakers 1/2 as long as

orbit. Colours—left side reddish-brown, usually covered with variously sized rings, and often two dark ocelli

on the straight portion of the lateral-line.

Dr. Bleeker distinguishes P. Bussellii^P. arsius, as having L. 1. 85, seven to nine teeth in the left side of

the lower jaw, and nine to fourteen on the right : the body (in comparison with P. piohjspilus) is said to be

more elevated, and the profile from the neck to the dorsal more convex : teeth more numerous : whilst

the dorsal branch of the lateral-line commences at the eighth or ninth dorsal ray.

P. polyspilus, L. 1. 75 to 80, five to eight teeth on both sides of the lower jaw. Head and body

with numerous black spots sm-rounded by blue. Dorsal branch of the lateral-line commencing below

the tenth dorsal ray.

I have examined 16 specimens in my collection taken indiscriminately and with the following results :

—

; teeth 5 upper, 8 lower jaw.
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Thus I do not find tlie scales along the lateral-line as a rule so numerous as recorded from the Malayan
examples, for out of 16 specimens two had 85, one had 81, three had 80 ; one had 79-, six had 78 ; one had 70,

and two had 74. The dorsal branch of the lateral-Line varied from the ninth to the eleventh dorsal ray. The
teeth likewise showed great difi'erences in number.

Pleuwncdes, Russell, Fish. Vizag. i, p. 68, and Noree nalaka, pi. 75, or Blumibus maculosus, Cuv. Reg.

Anim. and Jerdon, M. J. L. and Sc, is probably this species marked as in pi. 91, f. 5.

P. arsius, H. B., is this species which is not uncommon at Calcutta, and is coloured as figured (MS.) by
Hamilton Buchanan.

Psenilurhomhits oliyodon, Bleeker, is distinguished from this species, more especially by its possessing

ctenoid scales on both sides of the body.

Halitat.—Fi'om the east coast of Africa, through the seas and estuaries of India, to Australia. It attains

at least a foot in length. The specimen figured is 7'4 inches in length, and from the Andamans.

2. Pseudorhombus Javanicus,* Plate XCII, fig. 2.

Bhomhus Javanicus, Bleeker, Batav. p. 50.3.

Pse^ulorhombus Javanicus, Giinther, Catal. iv, p. 427; Bleeker, Atl. Ich. Plcuron. p. 8, t. ccsxii, f. 3.

B. vi, D. 69, P. 10, V. 6, A. 52-53, C. 18, L. 1. 70-75.

Length of head 4y, height of body 2| in the total length. I?;/es—diameter 4|- in the length of head,

1 diameter from the end of snoiit : they are divided by a mere ridge. Lower jaw the longer : the maxilla

reaches to below the middle of the eye. Anterior nostril with rather a tubular valve posteriorly. Head as

high as long. Teeth—small, sharp, conical, subequal in size, upwards of 30 in eitlier side of upper jaw,

and from 22 to 25 on either side of the lower. Fins—anterior dorsal rays not higher than the middle ones,

which equal nearly half the length of the head. Pectoral as long as the head behind the middle of the

eyes. A well-developed preanal spine. Scales—ctenoid on the coloured, cycloid on the blind side. Lateral-

line—with a strong anterior curve : the nuchal branch goes to the tenth dorsal ray. Colours—of a

purplish-bro\\Ti, having three black spots on the lateral-line, surrounded by a row of white dots, or else a light

blotch surrounded by a dark ring : the first of these spots is at the commencement of the straight portion of

the lateral-line. There are two or three other spots variously placed, usually one is below the last tliird of the

pectoral fin, midway between the lateral-line and the abdominal profile : another above the arch of the

lateral-line, and a third between the straight portion of the lateral-line and the back. The whole of

the coloured side is more or less covered with dots or dark rings, which are also continued on to the

vertical fins.

Bleeker gives D. 73 to 76, A. 54-56, height of body 2| to 2§ in the total length.

Habitat.—Coromandel coast of India to the Malay Archipelago. The one figured is fi'om Madras.

3. Pseudorhombus triocellatus, Plate XCII, fig. 1.

Pleuronectes triocellatus, Bl. Sehu. p. 145.

Pleuronectes, Russell, Fish. Vizag. i, p. 59, and Nooree-nalalca, pi. '/C>.

Bhomhus triocellatus, Cuv. Reg. Anim. ; Bleeker, Sumatra, iii, p. 528 ; Jerdon, M. J. L. and Sc. 1851,

p. 147.

Bhomhus triocellatus, Bleeker, Beng. en Hind. p. 76.

Pseudorhombus triocellatus, Giinther, Catal. iv, p. 428 ; Kner, Xovara Fische, p. 285.

Patne sootong, Tam. (Jerdon).

B. vi, D. 6G-69, V. 5, A. 49-51, L. 1. 65-70.

Length of head 4j to 45, height of body 2 in the total length. Byes—with then- anterior margins on

nearly the same level, diameter 4 in the length of the head, 1 diameter from the end of snout, and a mere ridge

dividing the two. Lower jaw slightly the longer, the maxilla reaches to below the middle of the eye. Height

of head 1/4 more than its length. The maxilla 4/7 of length of head. Posterior nostril patent, anterior more
tubular, and with a short barbel-like prolongation. Teeth—minute. Fins—both ventrals present. Anterior

dorsal rays elevated, a rather strong preanal spine. Scales—ctenoid on coloured, C3'cloid on the blind side.

Latercd-Une—height of its curve equals lialf its length. Colours—of a rich brown, with three large heart-shaped

purplish ocelli, each having a light centre and a yellowish circumference, situated in the form of a triangle, the

two anterior on a vertical line slightly anterior to the centre of the total length of the fish, the central one

midway between them and the base of the caudal. "Vertical fins dusky yellow, covered with irregularly

shajjed dai-k blotclies : pectoral yellowish, with some fine black spots.

Habitat.—Madras, to the ilalay Archipelago. It attains to six or eight inches in length.

* Psextdorlwmbits IPleuroiuctes) nmiphela. Ham. Budi. Fish. Gange?, p. 126, is said to have D. 73, A. 5.5, shaped like tlie

head of a lance. Lives in tlip Gangctic estuaries, where it attains .aliont 8 inches iu length. Cobiirs—greeuish-browu, on which arc

some scattered black spots. This species I have been uiiable t<j recognize, unless it is this ^sh.
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Genus, 4

—

Platophrts, Svjainson.

Buthus, Bp. ; Rhomhoidicldliys, Bleeker.

Branchiostegals six. Cleft of mouth moderate or of small extent, the maxilla being ahout one-third or less in

the length of the head. Eyes on the left side separated by a concave interorlital space of varying extent. Jaws and

dentition nearly equally developed on both sides : teeth minute, of an equal size and in a single or double row.

Vomerine and jmlatine teeth, as a rule, absent. The dorsal fin commences on the snout, its rays and those of the anal

are simple. Scales ctenoid, and extended on to the dorsal and anal rays. Lateral-line having a strong curve

anteriorly.

This genus has been divided into sub-genera as follows :— (1) scales very small, Rhomboidicldhys : (2) of

moderate size (40 rows in lateral-line) and deciduous, Platophrys: (3) of moderate size and not deciduous,

Engyprosopon.

Geographical distrihition.—From the Red Sea, through tropical seas to Japan, also in the Mediterranean.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Platophrys pantherinus, D. 85-91, A. 65-70, L. 1. 75-85. Upper pectoral rays may be elongated.

Purplish, with 3 large spots along the middle of the body, and dark rings scattered over the body and fins.

Red Sea, east coast of Africa, Andamans, to the Malay Archipelago and beyond.

1. Platophrys pantherinus, Plate XCII, figs. 3 and 4.

Rhombus pantherinus, Rupp. Atl. p. 121, t. 31, f. 1, and N.W. Fische, p. 84; Bleeker, Kokos, iii, p. 178.

Rhombus paviinanus, Bennett, Proc. Zool. Soc. 1831, p. 168.

Rhombus sumatranus, Bleeker, Pleuron. p. 14.

Rhomboidichthys leopardinus, Giinther, Catal. iv, p. 434 (? female).

Rhomboidichthys pantherinus, Ganther, Catal. iv, p. 436; Klunz. Verb. z. b. Ges. Wien, 1871, p. 671.

Platophrys pantherinus. Blocker, Atl. Ich. Pleuron. p. 11, t. 233, f. 3.

B. vi, D. 85-91, P. 10, V. 6, A. 65-70, C. 18, L. 1. 76-85.

Length of head 4J, height of body 2
J-
in the total length. %es—diameter 3| to 4 in the length of head,

3/4 to 1 diameter from end of snout, and 1 diameter apart : one half of the lower eye anterior to the

upper orbit. Lower jaw somewhat the longer : the maxilla reaches to below the first third of the lower orbit,

there is a knob on its upper portion, sometimes also one on the orbit. Head one-fourth higher than long. Some
have a barbel above the eye, others have none. Teeth—small, in two rows in the maxilla. Fins—anterior

dorsal rays not longer than the middle ones, which are nearly half the length of the head. Pectoral not so long

as the head, except in the upper elongated rays, which may be present or absent, and are probably distinctive of

sex. Colours—of a purplish-brown on the coloured side, with three dark spots along the middle of the body,

others variously scattered, also some rings of a dark colour : vertical fins with brown spots and white dots.

Habitat.—Red Sea, east coast of Africa, Andamans to the Malay Archipelago and beyond. The two

figured (life-size) were from Port Blair.

Genus, 5

—

Solea, Klein. ,

Cleft of mouth narrow, twisted round to the left side. Eyes on the rigid side, the upper being partially

or entirely in advance of the lower. Nostrils variously formed. Bentition most developed on the blind side, ivhere the

teeth in the jaws are in, villiform rows, none on vomer or palate. Tlie dorsal fin commences on the snout, and is not

confluent with the caudal : pectorals present or absent. Scales small, ctenoid. Lateral-line straight.

This genus has been sub-divided :
—

A.—Pectorals developed, Microbuglossus.

a.—Nostrils on blind side not dilated, Solea.

b.—One of nostrils on blind side dilated and broadly fringed, Pegnsa.

B.—Pectorals on both sides rudimentary or small, Bnglussus.

Pectorals absent, Aseraggodes.

Geographical distribution.—All tropical as well as temperate seas.

SYNOPSIS OF SPECIES.

A. Pectorcds present.

1. Solea heterorhina, D. 87-94, P. 8, A. 78-82, L. 1. 105-110. Anterior nostril tubular, longer than the

orbit. Brown, with vertical bands, blotches or spots edged with black. Andamans to the ]\Ialay Archipelago.

2. Solea elongata, D. 70-73, P. 9, A. 60-62, L. 1. 120. Height of body 3 in the total. Scales strongly

ctenoid. Stone colour, with black spots and blotches. Madras.

3. Solea ovata, D. 60-66, P. 9, A. 42-49, L. 1. 110. Height of body 21 in the total. Scales strongly

ctenoid. Stone colour with black spots and blotches. Coromandel coast of India to China.

3 I
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B. Pectorals ahsent.

4. Solea Indica, D. 55, A. 44, L. 1. 75. Bro^vnish, vertical fins darker. Madras.

A. Pectorals present.

1. Solea heterorhina, Plate XCII, fig. 5.

Solea heterorhinus, Bleekcr, Amboina, p. 64, and Atl. Ida. Pleur. p. 17, t. 211, f. 2.

SoleicJithys heterurliinus, Bleeker, En. Spec. ji. 183.

Solea heterorhina, Giinther, Catal. iv, p. 466.

B. vi, D. 87-94, P. 8, V. 4, A. 78-82, C. 16, L. 1. Ip5-110.

Length of Lead 6^ to 7, height of body 3^ to 3j in the total length. Ei/es—close together, the upper
slightly in advance of the lower, diameter 4|- in the length of head, and about 1/2 a diameter from the end of the

snout. Head 1/3 higher than long. Cleft of the mouth extends to below the first third of the lower orbit. Two
nostrils, the posterior just in front of the lower orbit, the anterior a little before it, consisting in the adult, of

a long tube which being laid backwards reaches the hind edge of the eyes, it is not so elongated in the young

:

a short tubular nostril on the blind side. Fins—dorsal and anal rays unbranched. Pectoral on the coloured

side short, the two upper rays being considerably longer than the lower ones : on the blind side this fin is

rudimentary. Free portion of the tail very short. Scales—feebly ctenoid on both sides. Lateral-line—straight

and in simple tubes. Colours—of a rich brownish oKve, with irregular vertical bands, blotches, and spots edged
with black.

Ilahitat.—Andamans to the Malay Archipelago. The specimen (figured life-size) was from Port Blair,

where it was captured by Dr. Dobson.

2. Solea elongata, Plate XC, fig. 4.

B. ^-i, D. 70-73, P. 9, V. 4, A. 60-62, C. 18, L. 1. 120.

Length of head 6^, height of body 3 in the total length. Eyes—upper on the same level anteriorly as

the lower, diameter 5 in length of head, 1/2 a diameter apart, and 1 from the end of snout. Upjier jaw slightly

the longer : numerous short tentacles about the blind side of the head, lips not fringed. Angle of the jaws
beneath the anterior third of the lower orbit. Two nostrils, a small one in front of lower eye, and a tubular

one anterior to it : that on the blind side concealed. Height of head rather exceeds its length. Fins—dorsal

and anal rays unbranched, the highest equals 1/4 of that of the body. Pectoral on the coloured side equals

rather above 1/2 length of head, and is much longer than that on the blind side : both ventrals present.

Scales—^feebly ctenoid on both sides, present on dorsal and anal rays. Colours—of an olive stone-colour,

iiTegularly vertically banded, with black spots and blotches, fins also spotted. Centre of pectoral with a

black blotch. Fins also spotted.

This fish is closely allied to Solea ovatu, but has a much lower body and A. 60-62, instead of A. 42-49.

Ilahitat.—Madras, where two specimens were obtained.

3. Solea ovata, Plate XCIII, fig. 1.

Richardson, leh. China, p. 279 ; Giinther, Catal. iv, p. 472 (not Cantor).

Solea .'' Jerdon, Madras, Journal Lit. and Science, 1851, p. 147.

B. vi, D. 60-66, P. 9, V. 5, A. 42-49, C. 12, L. 1. 110.

Length of head 5 to 5^, height of body 2\ in the total length. Ei/es—upper one-half in advance
of the lower, diameter 5 in the length of head, 3/4 of a diameter apart, and the lower li diameters

from the end of snout. Height of head 1/3 more than its length. LTpper jaw a little the longer, numerous
short tentacles about the Islind side of the head, lips not fringed. Angle of the mouth below the middle of

the lower orbit. Two nostrils, a small open one just in front of the lower eye, and a tubular one anterior

to it : that of the blind side not dilated, concealed. Fins—dorsal and anal rays, except the last few,

unbranched, the highest being about 3j in that of the body, pectoral on the coloured side two thirds as long as

the head and half longer than the one on the blind side. Both ventrals present. Scales—strongly ctenoid,

present on dorsal and anal rays. Colours—of an olive brown, with spots and blotches of black on the

coloured side of body and vertical fins. Pectoral deep black in its outer two-thirds, or else vrith a
black blotch.

Solea maculata (Cuvier), Bleeker, so named from a Pondicherry specimen, collected by Kuhl and
V. Hasselt, is probably this species. Bleeker observes that Solea humilis, Cantor^)S'. ovata (Richards.),

Cantor and he places ;S'. maculata as a synomym. S. humilis, Cantor, has L. 1. 95-100.

Habitat.—Madras to China, the one figured was the largest obtained at Madras, where it is termed
Selli-;patte according to Jerdon.

B. Pectorals ahsent.

4. Solea Indica.

Gi3nther, Catal. iv, p. 474.

B. vi, D. 55, V. 4, A. 44, C. 12, L. I. 75.
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Length of head 4J, height of body 2g in the total length. Eijes—small, the upper slightly iu

advance of the lower, and 1 diameter apart. Jaws of about equal length. No tentacles on the head. Fins—
most of the rays of the vertical iins branched, the highest in the dorsal being two-thirds the length

of the head : right ventral slightly longer than the eye, and continuous with the anal. Left pectoral

absent. Caudal rounded. Scales—strongly ctenoid. Colours—brownish, the vertical fins being darker.

Habitat.—Madras, from whence the late Dr. T. C. Jerdon sent one specimen (22 lines long) to the

British Museum.

Genus, 6

—

Achieus, (sp. Lacepede) Cuvier.

PardacJdrus, Giinther.

BrancMostegals six. Gill-openings narrow, the membranes being broadly united below the throat : gill-rakers

rudimentary. Eyes on the right side, the tipper in advance of the lower. Mouth narrower on the left side. Teeth

minute and only on the blind side. The dorsal fin commences on the snout arid ends close to the root of, but is not

confluent with, the caudal : each dorsal atid anal ray scaly, and generally with a pore at the base of each. Two

ventrals, united to the anal. Pectorals absent. Scales small, cycloid or very partially or distinctly ctenoid.

Lateral-line straight, on the blind side there are two, the upper commencing at the snout passes along the upper profile

of the neck.

Geographical distribution.—From the Red Sea .through the seas of India to the Nicobars and Malay

Archipelago.

SYNOPSIS OF SPECIES.

1. Achirus pavoninus, D. 64-70, A. 50-5G, L. 1. 90-100. Some of the scales on the front of the body and

head feebly ctenoid. Grayish-brown, covered with milk-white spots, some of which have a black dot in the

centre. Andamans, Malay Archipelago and beyond.

2. Achirus 7naculatiis,'D. b6, A. 4:3, h.l. 65. Scales strongly ctenoid. Spotted with brown. Tranquebar.

1. Achirus pavoninus, Plate XCIII, fig. 2.

Achirus pavoninus, Lacep. iv, pp. 668, 661 ; Cantor, Catal. p. 22.5 ; Bleeker, Verb. Bat. Gen. xxiv, Pleur.

p. 18, and Atl. Ich. Pleur. p. 24, t. 241. f. 1 ; Kaup, Uebers. Solein. Arch. Naturg. xxiv, i, p. 102.

Pleuronectes pavoninus, Shaw, Zool. iv, p. 310.

Achirus maculatus, (Kuhl. and v. Hass.) Bleeker, Pleur. p. 18.

Pardachirus pavoninus, Giinther, Catal. iv, p. 479.

Solea (Pardachirus) pavonina, Steind. Fisch. Sing. 1870, p. 570.

B. vi, D. 64-70, V. (r.) 4 (1.) 5, A. 50-56, C. 15, L. 1. 90-100.

Length of head 61 to 5|, height of body 2| to 3 in the total length. Eyes—upper slightly in advance of

the lower, diameter 5^ in the length of tlie head, anterior edge of the lower eye 1| diameters from the end of

snout. Angle of mouth below the first third of the lower eye. Numerous and rather long fringes along the

edges of both upper and lower jaws, also on the left side of the head. Fins—an open pore at the base of each

dorsal and anal ray on the loft side. Anterior dorsal and anal rays branched. Scales—ctenoid on the head

and anterior portion of the body. Colours—right side grayish-brown, covered with milk-white sjiots of various

shapes and sizes, each having a black outer edge and some a central black dot.

Achirus marmorata, Lacep. is similar but distinguished by having only cycloid scales. It has been

recorded from the Nicobars by Kner.

Habitat.—Andamans to the Malay Archipelago and beyond. The specimen figured (life-size) was from

Port Blair.

2. Achirus maculatus.

Pleuronectes maculatus, Bl. Schn. p. 157.

D. 66, V. 6, A. 43, C. 15, L. 1. 65.

Length of head 4^, of caudal 5|, height of body 2| in the total length. Eyes—rather small, diameter

9 in the length of head, the upper slightly in advance of the lower, and 2/3 of a diameter apart. Height of

head 1/4 more than its length. Rostral hook covers the symphysis. Angle of mouth at junction of anterior

third of head with the middle third. Lower lip fringed. Being a skin it is impossible to say if there wero

fringes on the head, or the character of the nostrils. Teeth—minute ones present on the blind side. Fins—
dorsal commences on the snout, most of its rays appear to be branched, the highest in the posterior third of

the body and equal to 1/3 of the greatest height of the body. Pectorals absent. Both ventrals present,

the right equal to 1/3 of the length of the head. Vertical fins reach the root of the rounded caudal,

but are distinct from it. Scales—strongly ctenoid, densely covering the dorsal and anal rays on both sides : a

pore* at the base of each ray on the blind side. Lateral-line— straight. Colours—slaty-brown on the right

side, with numerous dark blotches, and some vertical black Unes crossing the lateral-line at a right angle.

* The skin is so covered with varnish that I am not quite clear on this point, but it appears to me that such are visible.

3 I 2
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Head appears to have been marked as in A. pavoninus. Blind side of the body yellowish -nith scattered

black blotches.

This tish evidently cannot be A. pavoninus, the strongly ctenoid character of its scales more resembles

what is seen in Genus Sulea than in AcMnis, and it must be closely allied to A. poropterus, Kaup.
^

JJahitat.—Tranquebar, from whence Bloch received the specimen described (6-5 inches in length) and

for the opportunity of examining which I am indebted to Professor Peters of Berlin.

Genus, 7

—

Stnaptcea, Cantor.

BracUrus, Swains. : Achiroides, Blocker : JUsopia, Huryrjlossa, and Eurypleura, Kaup.

BrancJdostegals six. Body ohlong or oval. Eyes on the rirjht side, the upper in advance of the lower. Cleft

of the mouth narrow, twisted round to the left side: the lips fimbriated or entire: minute teeth on the left side only :

palate edentulous. One of the nostrils on the Mind side dilated in some sjiecies, not so in other.'!, ivhilst amongst the

latter both pectorals may be j)resent, the right being somewhat the longer, some of which have the nasal tube

small and simple (Synaptura), or bifid {Euryglossa). Secondly, the left pectoral may be longer than the

right (Anisochirus). Thirdly, the left pectoral may be rudimentary fJEsopia). Fourthly, both pectorals may

be absent (Achiroides). Vertiml fins confluent. Scales ctenoid (cycloid in S. cornuta), small. Lateral-line

straight.

Geographical distribution.—Yrom Beloochistan, through the seas of India to the Malay Archipelago and

beyond.

SYNOPSIS OF SPECIES.

A. Both pectoral fins present, the right the lunger.

1. Synaptura Commersoniana, D. 71-81, A. Gl-63, L. 1. 155. Two tubular nostrils on the coloured side.

Leaden grav, vertical fins with a white margin. Seas of India to the IMalay Archipelago.

2. Synaptura albomaculata, D. 72-74, A. 5G-59, L. 1. 110-1-20. Two tubular nostrils on the coloured side,

with a short barbel intermediate. Brown, with 5 rows of widely separated white spots. Pms slate-coloured

edged with white. Seas of India.

3. Synaptura Orientalis, D. 61-65, A. 47-52, L. 1. 70-85. Scales on nape not enlarged. ^Slate-coloured,

with black 'blotches, and fine black vertical lines crossing the lateral-line at right angles. Seas of India to

'

4. Synaptura pan, D. 57, A. 43, L. 1. SO. Scales on nape enlarged. Colours as in S. Orientalis.

Estuaries and tidal rivers from Orissa and Bengal to the Malay Archipelago.

B. Left pectoral fin rudimentary.

5. Synaptura midtifasciata, D. 93, A. 07, L. 1. 110. Nasal tube longer than the diameter of the eye.

Head and body with 27 narrow cross-bands. East Indies.

6. Synapitura cornuta, D. 69-75, A. 61-G2, L. 1. 90-100. First dorsal ray thickened and prolonged.

Thirteen vertical chestnut bands. Coromandel coast of India.

7. Synaptura zebra, D. 05-74, A. 5S-00, L. 1. 90-95. No prolonged dorsal ray, Ten reddish-chestnut

vertical bands. Seas of India.

A. Both pectorals present, the right the longer.

1. Synaptura Commersoniana, Plate XCIV, fig. 1.

Pleuronectes Commersonianus, Lacep. iii, pi. 12, f. 32 (not iv, p. 050).

Pleuronectes, Russell, Fish. Vizag. i, p. 66, and Jerree-potoo A, pi. 70.

.f Solea Commersoniana, Cuv. Reg. Anim.
Brachirus Commersoniana, Swainson, Fishes, ii, p. 303.

Synaptura Commersoniana, Cantor, Catal. p. 222 ; Bleekcr, Beng. en Hind, p. 70, and Atl. Ich. Pleur.

p. 18, t. 235, f. 3; Jerdon, M. J. L. and Sc. 1861, p. 148; Giinther, Catal. iv, p. 483.

Solea Bussellii, Bleaker, Verb. Bat. Gen. xxiv, Pleur. p. 15.

Synaptura Bussellii, Bleekei-, Beng. en Hind. p. 76.

Erumi naah, Tam.

B. vi, D. 70-81, P. 9, V. 4, A. 60-63, C. 12, L. 1. 165-160.

Length of head 6 to 6J-, height of body 31 to 4 in the total length. Eyes—the upper almost entirely in

iidvance of the lower, diameter 7i in the length of the head, nearly 1/2 a diameter apart, and 1| from the end

of snout. Height of head rather more than its length. Upper jaw slightly the longer : angle of the moutli

below the middle of the lower eye. Two tubular nostrils in front of the lower eye. ScaZes—strongly ctenoid

on the coloured side. Colours—leaden-gray, vertical fins black with a broad white outer edge.
_

Hahitat.—Se&s of India to the Malay Archipelago : it attains at least 12 inches in length. It is not

esteemed as food in Madras or along the ilalabar Coast.
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2. Synaptura albomaculata, Plate XCIII, fig. 5.

Kaup, Wiegm. Arch. 1858, p. 98 : Giintber, Catal. iv, p. 483.

B. vi, D. 72-74, P. 7-8, V. 4, A. 56-59, C. 16, L. 1. 110-120.

Length of head 5| to 6, height of body 3j to 3f in the total length. Ei/es—oi moderate size, the upper

half in advance of the lower. Height of head 1/3 more than its length. Angle of mouth below the hind third

of the eye. Lips on coloured side fringed. Two tubular nostrils on the coloured side. Barlels—a, short one

betweeu the two nostrils. F/)ts—pectoral on coloured side 2f in the length of the bead, very small on blind

side. /ScaZps—ctenoid on coloured, cycloid on blind side. Lateral-line—single on either side. Cohiirs—body

brown on the coloured side, with three to five rows of widely separated white dots. Fins slate-coloured edged

with white.

Habitat.—Sens of India : attaining at least 12 inches in length. The specimen figured, life-size, was

from Madras.

3. Synaptura Orientalis, Plato XCIII, fig. 4, and Plate XCIV, fig. 2.

FJeuronectes Orientalis, Bl. Schu. p. 1.57 (not Kaup. Wieg, Arch. 1858, p. 99 : or GiJnther, Catal. iv,

p. 484.)

Brachirus Orientalis, Swainson, Fishes, ii, p. 303.

Solea foliacea, Richardson, Ich. China, p. 279.

.'' Solea ovalis, Richard.son, 1. c.

Solea pan, Bleeker, Nat. Tyd. Ned. Ind. i, p. 410 (not Ham. Bucb.)

Synaptura 2^an, Bleeker, Pleur. p. 30 (not H. B.)

Synaptura foliacea, Giintber, Catal. iv, p. 481, Day, FLsh. Malabar, p. 173.

Synaptura cinerascens, Giintber, 1. c. p. 482 ; Kner, Novara Fische, p. 291.

BracUrus Su7idaicus, Bleeker, Atl. Ich. Pleuron. p. 20, t. 236. fig. 4 and t. 239, f. 2.

Sappatee, Mai.

B. vi, D. 62-05, P. 7, V. 5, A. 47-50, C. 16, L. 1. 70-85.

Length of head 5 to 5i, of caudal 8^, height of body 2^ to 2i in the total length. Eyes—the upper one

slightly in advance of the lower, and 2/3 to 1 diameter apart. The upper jaw rather overlapping the lower.

No dilated nostril on the blind side : nasal tube on coloured side, simple. I'V/^s—the right pectoral longer than

the left, and 2| to 3 in the length of the head. Dorsal commences on the snout, its rays are branched at their

extremities, it extends 2/3 up the length of the caudal. Ventral not adherent to the anal. Scales—ciewoiA on

both sides. Lips on blind side and head with numerous short cutaneous filaments, some are also present on the

coloured side of the body and are generally black. Colours—oi a bluish slate colour on the right side, usually

with short narrow black vertical bands crossing the lateral line : the body is likewise blotched with darker

sometimes as spots, in otlier instances in bands, occasionally some white marks. Vertical fins dai-k, outer half of

pectoral black. The scales on the bead and first-third of the length of this fish are usually smaller than those

posterior to them along the lateral line and above and below it.

This fish may be at once distinguished from .S'. pan, because the latter has an enlai'gcd row of scales over

the nape.

I have to thank Professor Peters of Berlin, for permitting me to examine the type specimen of Pleuronedes

Orientalis, Bl. Schn. which is this species, it has D. 04, A. 48, L. 1. 85.

Habitat.—Hind, western coast of India, Andamans, China seas. The specimens figured are from Canara.

I have a specimen from Singapore, from whence it was brought by the late Dr. Stoliczka.

4. Synaptura pan, Plate XCIII, fig. 3.

Pleuronectes pan. Ham. Buch. Fish. Ganges, pp. 130, 373, pi. 24, f. 42.

Brachirus pan, Swainson, Fishes, ii, p. 303; Bleeker, Atl. Ich. Pleur. p. 21, t. 240, f. 1.

Pleuronectes canus, Gronov. ed. Gray, ja. 91.

Pleuronectes pian, Bleeker, Beng. en Hind. p. ^Q, and Pleur, p. 30 (not synon).

Synaptura pan, Giintber, Catal. iv, p. 481.

B. vi, D. 57-60, P. 7, V. 6, A. 43-45, C. 14, L. 1. 80.

Length of head 5, height of body 2i in the total length. %es—ujiper slightly in advance of the lower,

diameter 6 in leng-th of head, 2 diameters from the end of snout, and scarcely 1 apart. Height of head L4
more than its length. The upper jaw slightly overlaps the lower. The maxilla reaches to below the first third

of the eye. Two nostrOs, a patent one in front of lower eye, and a tubular one just anterior to it
: nostril

on blind side concealed. Lower lip slightly fringed on the coloured side. J'7»i.?—the posterior dorsal

and most of the anal rays branched. Right pectoral 2\ in the length of the head, and much longer than the

left, which consists of six rays. Scales—strongly ctenoid on both sides. The scales from above the eye to the

nape and in a wide band crossing the nape are much larger than those on the remainder of the body : vertical

fins rather densely scaled. Lateral-line—sivMglit. Colours—of a dull red or muddy brown or gray, with

irregular vertical black blotches and bands : right pectoral black.
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Bleeker gives L. 1. 100, being more than I find in Indian or Burmese examples.

Eabttat.—estvLaries and tidal rivers of Orissa, lower portion of the Ganges, Burmese rivers and Malay

Archipelago, attaining about 6 inches in length. The one figured was from Calcutta.

B. Left pectoral fin rudimentary.

5. Synaptura multifasciata.

JEsopia multifasciata, Kaup, \\'iegm. Arch. 1858, p. 97.

Bynaptura multifasciata, Giinther, Catal. iv, p. 486.

B. vi, D. 93, P. 7-10, A. 67, L. 1. 110.

Length of head 7, height of body 3 in the total length. i?i/es—placed close together. Nasal tube

longer than the diameter of the eye. Fins—ivio longest pectoral rays exceed the diameter of the lower eye.

Colours—head and body with twenty-seven narrow cross-bands.

HaSVtai.—East Indies. This fish may be a reversed 8olea heterorldna (see p. 420).

6. Synaptura cornuta, Plate XCIV, fig. 4.

Pleuronectes, Kussell, Fish. Vizag. i, p. 5G, and Jerree-jmtoo, pi. 72.

Solea cornuta. Guv. Reg. Anim.

Synaptura potoo, Bleeker, Beng. en Hind. p. 76.
- t^ t, rj- , c

^sopia cornuta, Kaup, Wiegm. Arch. 1858, p. 95; Giinther, Catal. iv, p. 48/ ;
Day, Proc. Zool. Soc.

1873, p. 238.

B. vi, D. 69-75, P. 17, V. 3-4, A. 61-62, C. 17, L. 1. 90-100.

Length of head 6, height of body 3i in the total length. Eyes—diameter 4 to 4J in the length of head,

scarcely 1 diameter from end of snout, and placed close together : the upper eye is scarcely, if at all, m advance

of the lower. Angle of the mouth below the middle of the eye. A few short filaments along the lower edge of

the mandible. A round nostril in front of the lower eye, and anterior to it a tubular one. Teeth—some fine

ones on the blind side. f/)is—pectoral on the coloured side rather longer than the one on the blind side, but

both very short.* Fh-st dorsal ray thickened and prolonged, the next few rays lower than the succeeding ones.

.S'eaZes—cycloid on both sides. LateraUine—smgle on both sides. CoZoiirs—twelve to thirteen vertical

chestnut bands on a light ground colour, the anterior of which is on the snout, they are contmued on to the

vertical fins. Caudal dark, with white markings, dorsal having a white edge.

Habitat.—Coromandel coast : attaining at least 6 inches in length.

7. Synaptura zebra, Plate XCIV, fig. 3.

Pleuronectes zehra, Bl. t. 187 ; Gmel. Lin. p. 1226 ;
Bl. Schn. p. 151.

Pleuronectes, Russell, Fish. Vizag. i, p. 56, and Jeree-potoo B, pi. 71.

Solea jerreus, Cuv. Reg. Anim.
Brachirus jerreus, Swainson, Fishes, ii, p. 303.

JUsopia quagga, Kaup, in Wiegm. Arch. 1858, p. 98.

Synaptura jerreus, Bleeker, Beng. en Hind. p. 76 ; Jerdon, M. J. L. and Sc. 1851, p. 148.

Synaptura quagga, Gunther, Catal. iv, p. 485.

Varri amler, Tam.

B. vi, D. 65-74, P. 6, V. 5, A. 58-60, C. 16-18, L. L 90-95.

Length of head 6, height of body 3 in the total length. .Byes—close together, the anterior third of the

upper being in advance of the lower, diameter 4^ in the length of head, the lower about 1 diameter from the

end of snout. Head 1/4 higher than long. Jaws of about equal length anteriorly. Angle of the mouth below

the first third of the lower eye. Two nostrils in front of lower eye, the anterior being tubular. Barbels—

m

some, not all specimens, there is a barbel above either eye, occasionally it is short, but in some examples it

equals the diameter of the eye. Fnis-pectorals attached to the gill-covers, the upper two rays on the right

side longer than the others : left pectoral rudimentary. ScaZes—ctenoid. C'oZowrs—gi-ayish-brown, with ten

reddish-brown vertical bands, commencing on the dorsal and continued on to the anal fin, where they become

nearly black : pectoral on the right side nearly black : caudal black, with some irregular white markmgs

towards its edges.
.

, , . i, , ^ ^ i t5 r
I have convinced myself by examining Bloch's type specimen (most kindly lent to me by Frotessor

Peters) that this is his fish, others have considered a Malay Archipelago or a Chinese fish was intended,

and it has been described as having D. 77-89, A. 66-79, C. 13-15, L. 1. 125-130 and the same colours as S. ^ehra, Bl.

Kaup suggested that Synaptura m.ultifasciatus, Japonicus, zebra, and the species here described may be

varieties of one species. ^ . i ii

jJafcitoZ.— Seas of India, including Ceylon and ? Chinese seas : attaining at least 6 inches m length,

* The pectorals Tvere overlookied by Bnssell.
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Genus, 8—PLAGnsu, pt. Cuvier.

Paraplagusia, Bleeker.

Branchiostegals six. Oill-openings very narmv. Eyes on the left side. Anterior ^portion of snout prolonged

and curving dowmvard.s and haekwards in the form of a hook ivhich covers the mandible. Mouth rather narrow and

unsymmetrlcal: lips on the coloured side fringed. A single nostril on the left side before the angle of the lower eye,

but none in the interorbital space. VeHical fin confluent. Pectorals absent. Scales ctenoid, small. Lateral-hne on

the coloured side, double or triple.

Geographical distribution.—Red Soa and east coast of Africa, tlirough the seas of India, to the Malay-

Archipelago and beyond.

SYNOPSIS OF SPECIES.

1. Plagnsia marmorata, D. 99-106, A. 75-86, L. 1. 90-100. Two lateral-lines on the left-side separated

by 16 or 17 rows of scales. East coast of Afi-ica, seas of India, to China.

2. Plagusia bilineata, D. 96-102, A. 70-74, L. 1. 84-94. Two lateral-lines on the left side separated by

13 or 14 rows of scales. Red Sea, seas of India, to the Malay Archipelago.

1. Plagusia marmorata, Plate XCV, fig. 1.

Bleeker, Nat. Tyds. Ned. Ind. i, p. 411, Pleuronec. p. 20 ;
Gunther, Catal. iv, p. 491 ;

Kner, Novara

Fische, p. 293.

Paraplagusia marmorata, Bleeker, Atl. Ich. Pleur. p. 28, t. 246, f. 5.

Nah-lah-ku, Tamil.

B. vi, D. 99-106, V. 4, A. 75-86, C. 10, L. 1. 90-100.

Length of head 4^ to 4i, height of body Sf to 4 in the total length. Eyes—sm&il, the upper in advance

of the lower, they are placed in the middle of the length of head, nearly 1 diameter apart. Lips fringed. The

rostral hook reaches to some distance beyond the posterior edge of the lower orbit. jAogle of mouth below the

hind edge of the eye and nearer the hind edge of the opercle than the snout. A tubular nostril in front of

lower eye : nostril developed on the blind side. Fins—a single ventral. Scales—ctenoid. Lateral-lines—two on

the left side separated by 16 or 17 rows of scales, and one on the right side. CoZowrs—brownish, finely

marbled with darker.

Habitat.—^a.si coast of Africa, seas of India to China. The specimen figured was from Madras.

2. Plagusia bilineata.

Pleiironectes bilineatus, Bloch, t. 188 ; Gmel. Linn. p. 1235 ;
(not Bl. Schn.* p. 158) Russell, Fish. Vizag.

i, p. 58, and Jerree-potoo, pi. 74 ; Bennett, Life of Sir S. Raffles, p. 692.

Plagusia dipterygia, Riipp. Atl. Fische, p. 123, t. 31, f. 3, and N. W. F. p. 84.

Plagusia bilineata, Cuv. Ri:g. Anim. ; Swainson, Fishes, ii, p. 303 ; Cantor, Catal. p. 227 ;
Jerdon,

M. J. L. and Sc. 1851, p. 148 ; Giinther, Catal. iv, p. 492 ; Day, Fish. Malabar, p. 174; Klunz. Vorh. z. b. Ges.

Wien, 1871, p. 573.

Plagusia lUochii, Bleeker, Pleur. p. 21, and Nat. Tyds. Ned. Ind. i, p. 411.

Paraplagusia marmorata, Bleeker, Atl. Ich. Pleuron. p. 27, t. 244, f. 5.

Arahi, Tamil.

B. vi, D. 96-102, V. 4, A. 70-74, C. 8, L. 1. 84-94.

Length of head 4|, height of body 3f in the total length. Eyes—diameter 8 to 12 in the length of head,

1 diameter"apart, the upper in advance of the lower, and the two occupying the middle of the length of the

head. Height of head ecjuals 8/9 of its length. Angle of the mouth considerably nearer gill-opening than to

the end of the snout, the rostral hook extends to below the hind edge of the lower eye. A single tubular nostril

on the coloured side in front of the lower eye and close to the lip. A well-developed tubular nostril on the

blind side. Fins—a single ventral attached to the anal. Scales—ctenoid. Lateral-line—two on the coloured

side separated by thirteen or fourteen rows of scales : a single lateral-line on the blind side. Colours—opercle

tino-ed with bluish-black : each scale on the body lightest in its centre : fins dull orange.
° Habitat.—Red Sea, seas of India to the Malay Archipelago. It attains at least 10 inches in length, and

is good eating.

Genus, 9—CrNOGL0SSDS,t Hamilton Buchanan.

Cantoria, Arelia, Trulla, Icania, Kaup.

Branchiostegals six. Gill-openings very narrow. Eyes on the left side. Anterior poHiun of snout prolonged,

* Bl. Schn. says of P. a/rel, p. 159, "Nariiim foramine superiore inter oonlos minorcs, quam in bilineato, infcriore ante

ocnlam inferiorem," evidently sliowing the presence of two nostrils in the species which he described.

t Dr. Giinther observes Cy^wylossus et Achirus H. B. I am unable to find the former name employed by II. B. except as a

specific term.
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and curve!: dnwnwards and bachvards in the form of a hook. Month ratlier narrmv and, tmsymmetrical. Lips not

fringed. There may he two iiostrils on the coloured side, one of which is in the interorhital sjiace (Arelia); or two

nostrils hcfore the Joiver eye, the inferior of which is Iroader than the superior one (Cantoria); or only one nostril

which is in. front of the lower eye (Trulla) ; or no conspAcuous nostril (Icania). Minute teeth on the right side only.

Vertical fins confluent : pectorals absent. Scales ctenoid or cycloid. Lateral-line on the coloured side double

or triple.

Geographical distribution.—Tropical seas, some are found in tidal rivers, and are said to enter fresh-water.

SYNOPSIS OF SPECIES.

A. Three Icttcral-lines on the coloured side.

1. Cynoglossus quinquelineatus, D. 109, A. 91, L. 1. 100. An open nostril between the eyes, a tubular one

Ijcfore the lower eye. Scales ctenoid on coloured side only, 17 rows between upper and middle lateral-lines,

l.j between middle and lower. Opercle black. Madi'as.

B. Two lateral-lines on the coloured side : a patent nostril between the eyes, a tubular one before lower orbit.

2. Cynoglossus lingua, D. 142-1.50, A. 105-110, L. 1. 100-115, L. tr.* 13. Scales feoljly ctenoid, and on

the coloured side only : one lateral-line on the blind side. Seas and estuaries of India to the ifalay Archipelago

and beyond.

3. Cynoglossus elongatiis, D. 137-140, A. 107-110, L. I. 95-110, L. tr. 8. Scales cycloid on both sides.

One lateral-line on the blind side. Madras, Pinang.

4. Cynoglossus oligolepis, D. 118-129, A. 91-95, L. 1. 65-75, L. tr. 8-9. Scales ctenoid on the coloured

side only. One lateral-line on the blind side. Seas of India to the Malay Archipelago.

5. Cynoglossus macrolepidotus, D. 116-118, A. 86-90, L. 1. 50-55, L. tr. 6-7. Scales ctenoid on the

coloured side only. One lateral-line on the blind side. Seas of India to the Malay Archipelago.

6. Cynoglossus Sindensis, D. 106-116, A. 83, L. 1. 108, L. tr. 19-20. Angle of mouth in middle of length

of head. Scales ctenoid on coloured side only. Two lateral-lines on the blind side. Sind, through seas

of India.

7. Cynoglossus arel, D. 104-114, A. 85, L. 1. 95, L. tr. 7. Scales ctenoid on coloured side only : a single

lateral-line on the blind side.

8. Cynoglossus fZ/spar, D. 109-112, A. 90-94, L. 1. 110-115, L. tr. 18-19. Angle of mouth in front half

of head. Scales ctenoid on coloured side only. Two lateral-lines on the blind side. Seas of India.

9. Cynoglossus dubius, D. 110, A. 88, L. 1. 21. Scales cycloid on both sides. Two lateral-lines on the

blind side. Beloochistan and Sind.

10. Cynoglossus quadrilineatus, D. 107, A. 80-88, L. 1. 14-15. Scales ctenoid on the coloured side only.

Two lateral-lines on the blind side. Seas of India to the Malay Archipelago.

11. Cynoglossus braxhyrhijnchis, D. 106, A. 78, L. 1. 90-94, L. tr. 17-18. Scales ctenoid on both sides.

A single lateral-line on the blind side. Estuaries of Bengal and Bui-ma to the Malay Archipelago.

12. Cynoglossus Bengalensis, D. 101-103, A. 78-80, L. 1. 90-95, L. tr. 13-14. Height of body 3^ to 3J in

the total length. Snout 2/5 of length of head. Scales ctenoid on both sides. A single lateral-line on the

blind side. Hooghly at Calcutta.

13. Cyiwglossus HamiUonii, D. 101, A. 76, L. 1. 105, L. tr. 15-16. Scales ctenoid on both sides. A single

lateral-line on the blind side. Hooghly.
14. Cynoglossus lida, D. 99-104, A. 75-83, L. 1. 90, L. tr. 13. Height of body 4 to 4t in the total length.

Scales ctenoid on both sides. A single lateral-line on the bhnd side. Burma to the Malay Archipelago.

15. Cynoglossus semifasciatus, D. 98-103, A. 75-80, L. 1. 85, L. tr. 12-13. Snout 2/7 of length of head.

Scales ctenoid on both sides. A single lateral-line on the blind side. Madras.

16. Cynoglossus pundiceps, D. 94-100, A. 74-80, L. 1. 95-100, L. tr. 16-17. Snout 1/3 of length of head.

Scales ctenoid on both sides. A single lateral-line on the blind side. Seas of India to the Malay Archipelago.

17. Cynoglossus brevis, D. 96, A. 70.-75, L. 1. 96, L. tr. 17-18. Scales ctenoid on both sides. A single

lateral-line on the blind side. Hooghly at Calcutta.

18. Cynoglossus breiurostris, D. 91, A. 76, L. 1. 78, L. tr. 10. Scales ctenoid on both sides. A single

lateral-line on the blind side. Madras.

A. Three lateral-lines on the colmired side.

1. Cynoglossus quinquelineatus, Plate XCVIII, fig. 1.

B. vi, D. 109, y. 4, A. 91, C. 13, L. 1. 100.

Length of head 6\, height of body 4 in the total length. Eyes—diameter 9J in the length of head,

about 4 from the end of snout, and 1 apart : the upper slightly in advance of the lower. Height of the head

equals its length. The maxilla reaches to rather behind the hind edge of the lower orbit, and is situated rather

nearer to the gill-opening than to the end of the snout. Two nostrils, a patent one between the orbits, and a

* By L. tr. is here understood the greatest number of rows of scales bctweeu tlie two lateral-lines on the left or coloured side.
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tubular one in front of lower eye : one on the blind side not concealed. Fins—a single ventral adherent to the

anal. Scales—ctenoid on coloured, cycloid on blind .side. Lateral-lines—three on the coloured side, the upper

and middle separated at their greatest distance by seventeen rows of scales, the middle and lower ones by fifteen.

Two lateral-lines on the blind side. Colours—brownish, opercles black.

Habitat.—Madras. A single specimen 10 inches long.

2. Cynoglossus lingua, Plate XCVI, fig. 1.

Pleuronectes, Russell, Fish. Vizag. i, p. 57, and Jerree-'jjotoo D. pi. 73.

Cynoglossus lingua. Ham. Buch. Fish. Ganges, pp. 32, 36-5 ; Giinther, Catal. iv, p. .501.

Plai/'usia j)otous, Cuv. Reg. Anim. ; Bleeker, Beng. en Hind. p. 762, Pleur. p. 23 (not Cantor.) ; Jerdon,

M. J. L. and Sc. 1851, p. 148.

Plagusia lingua, Jerdon, M. J. L. and Sc. 1851, p. 148.

.*" Arelia lingua, Kaup, Uebers. Plagus. Arch. Nat. xsiv, i, p. 107.

Arelia potous, Bleeker, en pise. p. 185 (not Kaup.)

Cynoglossus macrorhynclms, Kner, Novara Fische, p. 295.

Cynoglossus potous, Bleeker, Atl. Ich. Pleur. p. 33, t. 241, fig. 4.

Kot-aralu, Tarn.

B. vi, D. 142-150, V. 4, A. 105-110, C. 8, L. 1. 100-115.

Length of head 4j to 5 or even 5|, of caudal 16, height of body 6 to 65 in the total length. Eyes—
diameter 12 to 14 in the length of the head, they are situated in about the middle of the length of the head, the

upper slightly in advance of the lower, and about 1 diameter apart. The greatest height of the head equals

2/3 of its length. The cleft of the mouth extends to a short distance behind the j)osterior edge of the eyes

:

rostral hook reaches to below the front edge or even posterior margin of the eyes : lips not fringed. Two
nostrils, a patent one between the eyes and a tubular one over the upper Kp. Scales—very feebly ctenoid on

the coloured side and only in their centre : cycloid on the uncoloured side. Lateral-lines—two on the left or

coloured side, divided at their greatest distance by thirteen rows of scales : on the uncoloured side the lateral-line

is very indistinct. Colours—reddish-brown on the coloured side, sometimes with some cloudy markings,

generally lineated : opercles nearly black.

This is the largest of the marine and estuary species in India, and the most esteemed for the table.

Bleeker gives a few less rays, D. 132-133, A. 102-103, L. 1. 90-95. In his paper Beng. en Hind, he, correctly

as I think, identified Ham. Buch. and Russell's fish.

Habitat.—Seas and estuaries of India : attaining at least 18 inches in length. The specimen figured was
from Calcutta.

3. Cynoglossus elongatus, Plate XC, fig. 5.

Cynoglossus lingua, Cantor, Catal. p. 233, (not Ham. Buch.)

Cynoglossus elongatus, Giinther, Catal. iv, p. 501 ; Bleeker, Atl. Ich. Pleuron. p. 34.

B. vi, D. 137-140, V. 4, A. 107-110, C. 10, L. 1. 95-110.

Length of head 4f, height of body 6? in the total length. Eyes—small, the upper in advance of

the "lower, diameter 11 in the length of head, 4 diameters from end of snoitt, and placed close together.

Height of head 2/3 of its length. Angle of the mouth behind the hind edge of the eye, and nearer the

gill-opening than the snout. Lips not fringed. Length of snout 2-1- in that of the head. Rostral hook reaches

to below the mandibular symphysis. Two nostrils, a patent one between the eyes and a tubular one before

the lower orbit. Fins— a, single ventral attached to the anal. Giinther observes "both ventrals are present?''

Scales—cycloid on both sides. Lateral-lines—two on the coloured side divided at their greatest distance by eight

rows of scales : one on the blind side. Colours—reddish-brown, opercle with a dark band : vertical fins with a

black outer edge.

Habitat.—Madras and Pinang. The specimen (figured life-size) was from Madras.

4. Cynoglossus oligolepis, Plate XCV, fig. 4.

Plagusia oligolepis, Bleeker, Java, p. 445.

Arelia oligolepis, Bleeker, En. Spec. p. 185.

Cynoglossus oligolepis, Giinther, Catal. iv, p. 496 ; Bleeker, Atl. Ich. Pleur. p. 34, t. 242, f . 5.

B. vi, D. 118-129, V. 4, A. 91-95, C. 12, L. 1. 65-75.

Length of head 41, height of body h\ in the total length. Fyes—small, situated just before the middle

or in the commencement of the anterior half of the head, the upper being half in advance of the lower, 3/4 of

a diameter between the two. Height of head equals 4/5 of its length. A patent nostril between the eyes and

a tubular one before the lower eye above the lip. Angle of mouth 1/4 of a diameter of the orbit behind the

lower eye. Rostral hook reaches to below the front edge of the lower eye. Lips not fringed. Snout 2/5 of

the length of the head. Fins— vertical fins comparatively low : only the left ventral present, and not connected

to the commencement of the anal. Scales—ctenoid on the coloured, cycloid on the blind side. Lateral-lines—
3 K
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two on the left side, separated at their greatest distance by 8 or 9 rows of scales, one on the blind side : 60 rows
of scales aloncr tlie blind side of the body. Colours—of a rich brown on the coloured side without any markings.

Habitat.—Seas of India to the Malay Archipelago.

5. Cynoglossus macrolepidotus, Plate XCVI, fig. 3.

Plagusia macroleju'ilota, Bleeker, Pleuron. p. 25, and Xat. Tyds. Ned. Ind. p. 415.

Arelia ^nacrolepidota, Bleeker, En. Spec. p. 184.

Cynoglossus macrolepidotus, Giinther, Catal. iv, p. 49G ; Kliier, Novara Fische, p. 294 ; Bleeker, Atl. Ich.

Pleuron. p. 34, t. xi, f. 2.

B. vi, D. llG-118, V. 4, A. 80-90, C. 11, L. 1. 50-55.

Length of head 4J to 4|, height of body 4j to 4f in the total length. Eyes—small, diameter 14 to 15 in

the length of head, 4 to 45 diameters from end of snout and 1 diameter apart. The length of the head a little

exceeds it gi'eatest height. Rostral hook short. Lips not fringed. Angle of the mouth in the middle of the

length of the head. Two nostrils on coloured side, a patent one between the eyes anteriorly, and a tubular one
before the lower orbit. Fius—rays iinbranched. Scales—ctenoid on coloured, cycloid on blind side. Lateral-

lines—two on right side separated by (J or 7 rows of scales at their greatest distance asunder, one lateral-line on
the blind side. Colours—Brownish, with an ill-defined bluish band along the bases of the doi-sal and anal fins :

a bluish blotch on opercles.

Habitat.—Seas and coasts of India to the Malay Archipelago. The specimen figured (8'2 inches long)

was from Madras.

6. Cynoglossus Sindensis, Plate XC, fig. C.

B. vi, D. lOG-llG, V. 4, A. 83, C. 12, L. 1. 108.

Length of head 5, height of body 3| to 4 in the total length. Eyes—iipper very slightly or not at all in

advance of the lower, diameter 8i to 9| in the length of the head, 1 diameter apart, and 4 from the end of

snout. Height of head rather exceeds its length. Rostral hook covers the symphysis of the lower jaw, but

does not extend to below the front eye. Angle of mouth below the hind edge of the lower eye, and midway
between the anterior edge of snout and gill-opening. Two nostrils, a small open one betwen the eyes, and a

tubular one before the lower eye. Scales—strongly ctenoid on coloured, cycloid on blind side. Lateral-lines—
two on either side, those on the coloured side separated by 19 or 20 rows of scales. Colours—dark leaden-brown

ou the coloured side with a large black blotch on the opercles.

This fish is near C. Borneensis, the latter, however, has only one lateral-line on the blind side. It difi'ers

from C. dispar in the situation of the angle of the mouth, &c.

C. trulla. Cantor, is said to have only a single nostril below the lower eye, and no remark is made
respecting the number of lateral-lines on the blind side, but there is " a bony protuberance or sf)iue" below the

lower orbit.

Habitat.—From Sind through the seas of India : the largest specimen 18 inches long.

7. Cynoglossus arel, Plate XCVIII, fig. 2.

Pleuronectes arel, Bl. Sclin. p. 159.

B.-vi, D. 104-114, V. 4, A. 85, C. 12, L. 1. 95.

Length of head 4|-, height of body 5 in the total length. Eyes— small, upper half in advance of

the lower, 1 diameter apart : both eyes in the anterior half of the head. Height of head 1/4 less than its

length. Rostral hook just covers the sjTnphysis of the lower jaw. Angle of mouth upwards of one diameter

behind the hind edge of the lower eye, and situated a little behind the middle of the length of the head. Two
nostrils, a rather large open one between the eyes, and a tubular one above upper lip. Scales—slightly ctenoid

on the coloured, cycloid on the blind side. Lateral-lines—two on the coloured side separated by 7 rows of

scales, a single lateral-line on the blind side. Colours—brownish on the coloured side without markings.

This cannot be (as suggested by Dr. Giinther) Cyiivijlussus or Arelia haupii, Bleeker, as the latter has

two lateral-lines on either side.

I am indelited to Professor Peters of Berlin for the use of one of Schneider's types, from which the

above desci'iption and figure are taken.

Habitat.—Tranquebar.

8. Cynoglossus dispar, Plate XCVI, fig. 2.

B. vi, D. 109-112, V. 4, A. 90-94, C. 9, L. 1. llU-115.

Length of head 5i to 5|, height of body 3| to 3| in the total length. Eyes—diameter 9 to 11 in the

length of head, 1/2 a diameter apart, and 3 from the end of snout : half of the upper eye being in advance of

tlie lower one. Height of head 1/6 more than its length. Two nostrils, one patent between the eyes, the other

tuliular before the lower orbit. Lips not fringed, the rostral hook is extended a little distance beyond the

mandibular sjTnphysis. Angle of the mouth below the hind edge of the lower orbit, and much nearer the end of

snout than the gill opening. Fins—ventral adherent to the anal. Scales—strongly ctenoid on the coloured,
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oycloid on the blind side : eighteen or nineteen rows between the lateral-lines of the coloured side. Lateral,

lines—two on either side, the upper on the blind side ceasing in about the last fourth of the body. Colours—
brown, blotched all over with darker marks : fins yellowish, with numerous black spots.

This species dillers from G. brachyrhi/mhus and G. Bonieeiisis, each of which have only one lateral-lino

on the blind side.

Habitat.—Bombay, to 14g inches in length, also Madras.

9. Cynoglossus dubius, Plate XCV, fig. 2.

Day, Journ. Linn. Society, 1873, xi, p. 52.5-

B. vi, D. 110, V. 4, A. 88, C. 12, L. 1. 104

Length of head 4, height of body 3i in the total length. iJi/es—diameter 20 in the length of

head, 8^ diameters from end of snout, and 2 apart : the upper very slightly in advance of the lower. Head

1 !6 longer than high. Rostral hook just covers the symphysis. The maxilla extends to 1 diameter of the eye

behind the lower orbit : angle of the mouth just behind the middle of the length of the head. Fins—highest

dorsal and anal rays 1/6 of the height of the body. No right ventral, the left attached to tlie anal. Scales—
cycloid on both sides. Lateral-lines— two on the coloured side separated at their greatest distance by twenty-one

rows of scales : two lateral-lines on the blind side. Colours—brownish, with indistinct blotches on the body.

Habitat.— Hind and Beloochistan : the specimen figured, 20 inches long, was captured at Gwadur.

10. Cynoglossus quadrilineatus.

AcMrus biUneatus, Lacep. iv, pp. 6.59, 663.

Plagusia bilineata, Riipp. Atl. Pische, p. 123.

Plagusia quadriliyieata, Bleek. Pleuron. p. 21, or Natuurk Tydschr. Nederl. Ind. i, p. 412.

Arelia qtiadrilineata, Kaup, in Wiegm. Arch. 1858, p. 107.

Cynoqlossus quadrilineatus, Giinther, Catal. iv, p. 427 ; Kner, Novara Pische, p. 295 ;
Klunz. Verb. z. b.

Ges. Wien, 1871, p. 573.

B. vi, D. 107, V. 4, A. 80-88, C. 12, L. 1. 86.

Length of head 5 to h\, height of body 4 in the total length. Eyes—the upper slightly in advance of

the lower, 9 or 10 diameters in the length of head, and 3 to 3^ from the end of snout. The height of the head

rather exceeds its length. Rostral hook just covers the symphysis of the lower jaw. The angle of the mouth

is in about the middle of the length of the head. Two nostrils, an open one between the orbits, and a tubular

one before the lower eye. Fins—z, single ventral attached to the anal. Scales—cienoiA on the coloured,

cycloid on the blind side. Lateral-lines—two on the left side separated by fourteen or fifteen rows of scales :

two also on the blind side. (7ofo«r,s—brownish on the left side, a darkish blotch covering the opercles.

Habitat.—Sind, seas of India to the Malay Archipelago.

11. Cynoglossus brachyrhynchus, Plate XCVI, fig. 4.

Plagusia brarhyrliynchus. Blocker, Pleur. p. 24, and Nat. Tyds. Ned. Ind. i, p. 414.

Arelia brachyrhynchus, Bleeker, Enum. Spec. p. 184.

Cynoglossus brachyrhynahus, Giinther, Catal. iv, p. 499 ; Bleeker, Atl. Ich. Pleur. p. 37, t. 243, fig. 4.

B. vi, D. 106, V. 4, A. 78, C. 12, L. 1. 90-94.

Length of head 4f, height of body 3| to 4 in the total length. Eyes—in the anterior half of the head,

the upper "slightly in advance of the lower, diameter 13 in the length of head, 4| diameters from the

end of snout, aloout 1 apart. Head as high as long. Length of the snout equals 1/3 of length of head. Angle

of the mouth slightly behind the posterior margin of the lower eye, and rather nearer the snout than

the gill-opening. Rostral hook extends to in front of symphysis of the lower jaw. Two nostrils, a patent one

between the eyes and a tubular one in front of tlie lower eye. Fins—no right ventral.
^

Dorsal and anal

fin-ravs about 1/4 of the height of the body. Scales—ctenoid on both sides. Lateral-hues—two on the

coloured side, separated by 17 or 18 rows of scales: a single one on the blind side. Colours—hmwn,

irregularly marbled with darker, the opercle sometimes with a dark blotch.

Habitat.—Gii\cntt& and Moulmein inlbrackish waters but within tidal reach, to the Malay Archipelago.

The specimen figured (life-size) was from Moulmein.

12. Cynoglossus Bengalensis, Plate XCVII, fig. 4.

Plagusia Bengalensis, Bleeker, Beng. en Hind. p. 152, t. vi, f. 3.

Cynoglossus Bengalensis, Giinther, Catal. iv, p. 499.

B. vi, D. 101-103, V. 4, A. 78-80, C. 12, L. 1. 90-95.

Length of head 5, height of body 3^ to 3f in the total length. Eyes—the upper very slightly in advance

of the lower, diameter 10 or 11 in the length of the head, 3 to 'ik diameters from end of snout and 1/2 a

diameter apart. Head as high as long. Snout about 2/5 of length of head. Angle of the mouth below the

middle or end of the lower oi-bit. Two nostrils, one patent between the eyes, the other tubular before the lower

orbit. Rostral hook just covers symphysis, f'ms—highest dorsal rays 4 in the height of the body. A single

3 K 2
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ventral attached to the anal. Lateral-lines—two on the coloured side, separated at their greatest distance by
13 or 14 rows of scales: a single lateral-line on the blind side. jS'caZes—ctenoid on both sides. Cohurs—
stone colour, marbled with darker.

Habitat.—Hooghly at Calcutta.

In the Sittonng river in Burma is a very similar fish, D. lO.'i, V. 4, A. G8, C. l-l, L. 1. 100. Length
of head and height of body, each 5 in the total length. Eijes—small, contiguous, snout 2j in the length of head,
angle of mouth nearer snout than gill-opening. Height of head equals its length. Rostral hook reaches to

below the middle of the front eye. Fins—ventral not attached to anal. Lateral-lines—2 on coloured side

divided by 14 rows of scales, 1 on blind side. Scales—ctenoid on both sides. Colours—brown, vertical fins

spotted with black and black edged.

13. Cynoglossus Hamiltonii, Plate XCV, fig. 3.

AcMrus cynoglossus, Ham. Buch. I'ish. Ganges, pp. 132, 373.

? Placjusia cynoglossa, Cantor, Catal. p. 229; Bleeker, Beng. en Hind. 2^. 7G.

? Icania cynoglossa, Kaup, Wiegm. Arch. 1858, p. 109.
.'' Cynoglossus Hamiltunii, Giinther, 1. c. Catal. iv. p. 504.

Cynoijlossus Buchanani, Day, Proc. Zool. Soo. 18G9, p. 522.

B. vi, D. 101, V. 4, A. 76, C. 10, L. 1. 105.

Length of head4j, height of body 4j jn the total length. Eyes—close together and small, 15 diameters in

the length of head, the upper slightly in advance of the lower. Head slightly longer than high, snout 3^ in length
of head. Rostral hook does not cover the symphysis. The angle of the mouth is 1 diameter behind the lower
eye, and much nearer the snout than the gill-opening. Two nostrils, one between the eyes, and a second tubular
one before the lower eye. Fins—longest dorsal rays 1/3 of height of body. Scales—ctenoid on both sides.

Lateral-lines—two on the coloured side divided by 15 or 16 rows of scales : a single lateral-luie on the blind

side. Colours—brown, with some vertical irregular bands of a darker colour and also blotches, fins dark with
light edges, each scale with a dark line along its centre.

This species is closely allied to C. hrachyrliynclius, which however has rather a shorter head, higher body,
whilst the proportions of the head differ, and there are 17 or 18 rows of scales between the lateral-lines on the
coloured side.

Ham. Buchanan's fish of which he has left a figure, " Acheirus kuhtr jjhjia" appears to be this species. It is

said to have no appreciable nostrils, but Buchanan observes, " I have not been able to observe any nostril, unless
it be concealed in a small membrane proceeding from the upper jaw, and below the under eye" (? the tubular
nostril) : Cantor and Giinther likewise observe, no conspicuous nostril, but the specimens of the former author
which are now in the British Museum, are dried skins, painted and smothered with varnish. As far as I can
judge it is this species which is not uncommon at Calcutta.

Habitat — Hooghly at Calcutta, seas and estuaries of India. It attains about 6 inches iu length. The
specimen figured was from Calcutta.

14. Cynoglossus lida, Plate XCVII, fig. 3.

Flagusia liila, Bleeker, p. 413, and Pleur. p. 23.

Arelia lida, Bleeker, En. pise. p. 184.

Cynoglossus lida, Giinther, Catal. iv, p. 498 ; Bleeker, Atl. Ich. Pleuronec. p. 36, t. 243, f. 2.

B. vi, D. 99-104, V. 4, A. 75-83, C. 12, L. 1. 90.

Length of head 5, height of body 4 to 4f in the total length. Eyes—diameter about 13 in length of

head, 4^ diameters from end of snout and nearly 1 apart, the upper eye one half in advance of the lower. Head
1/6 longer than high. Angle of mouth below the hind edge of the lower orbit and midway between snout and
gill-opening. Rostral hook just covers symphysis of lower jaw. Two nostrils, a patent one between the eyes
and a tubular one before the lower eye. Fins—highest dorsal ray equals one-third of the height of the body.
Ventral not united to anal. Scales—ctenoid on both sides. Lateral-lines—two on the coloured side separated at

their greatest distance by 13 rows of scales. A single latei-al-line on the blind side. Colours—brownish, a

dark mark on operele.

Habitat.—Burma to the Malay Archipelago.

15. Cynoglossus semifasciatus, Plate XCVII, fig. 5.

B. vi, D. 98-103, V. 4, A. 75-80, L. 1. 85.

Length of head 4f, height of body .3§ in the total length. Eyes—close together, the upper scarcely iu

advance of the lower, 8 diameters in the length of head, and il from end of snout. Head 1/4 longer than high :

snout 3| times in the length of the head. The rostral hook covers the symphysis of the lower jaw, and
extends to below the front edge of the upper eye. Angle of the mouth 1 diameter behind the posterior edge of
the lower eye and slightly nearer the snout than the gill-opening. Two nostrils, one between the eyes, a
tubular one in front of the lower orbit. Fins— highest dorsal rays about 1/5 of the height of the body : a
single ventral attached to the anal. Scales—ctenoid on both sides. Lateral-lines—two on the coloured side,
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separated at tlieir greatest distance by 12 or 13 rows of scales : a single lateral-line on the blind side. Colours—
deep bro-svn, with vertical incomplete or half bands irregularly disposed. They are extended on to the dorsal
aad anal fins.

Habitat.—Sea at Madras.

16. Cynoglossus puncticeps, Plate XCVII, fig. 1.

riagusia pundiceps, Richards. leh. China, p. 280.

Plagusia Javanica, (K. and v. H.) Bleeker, Pleuron. p. 24, and Nat. Tyds. Ned. Ind. i, p. 414.
Arelia Javanica, Kaup, Uebers, Plagus. Arch. Nat. xxiv, i, p. 108 ; Bleeker, en Spec. p. 104.
Cynoglossus puncticeps, Giinther, Catal. iv, p. 500 ; Kner, Novara Eische, p. 297 ; Bleeker, Atl. Ich.

Pleur. p.' 37, t. 246, f. 7.

B. vi, D. 94-100, V. 4, A. 74-80, C. 12, L. 1. 9-5-100.

Length of head 65 to .5f , height of body 3| to 4 in the total length. Eyes—diameter 8| in the leno'th of
head, nearly 3 diameters from the end of snout, and close together : the upper one-half in advance of the lower.
Head rather higher than long. The length of the snout equals about 1/3 of that of the head. The angle of
the mouth situated below the middle or last third of the eye : the rostral hook covers the mandibular symphysis.
Two nostrils, a patent one between the orbits and a tubular one opposite the anterior-inferior ano-le of the lower
eye. Fins—right ventral absent. Dorsal and anal fin-rays low, the highest equalling 1/4 of the height of the
body. Scales—ctenoid on both sides. Lateral-lines—two on the coloured side, separated by sixteen or seventeen
rows of scales : a single one on the blind side. Colours—on the left side reddish-brown with irregular vertical

bands which are continued on to the dorsal and anal fins.

Habitat.—From Sind through the seas of India to the Malay Archipelago and China. The one figured
was from Madras.

17. Cynoglossus brevis, Plate XCVII, fig. 2.

Giinther, Catal. iv, p. 500.

B. vi, D. 95, V. 4, A. 70-75, C. 12, L. 1. 96.

Length of head 5f to 5|, height of body 3|- to 3i in the total length. Ei/es—situated close together, the
upper slightly in advance of the lower, diameter 9 to 10 in length of head, 3 diameters from the end
of snout. Head 1/4 higher than long : snout 3 to 3j in the length of head, the angle of the mouth beneath
the middle of the lower eye. Two nostrils, one between the eyes, the other tubular before the lower eye.

Rostral hook covers symphysis. Fins—highest dorsal rays 5 in the height of the body, a single ventral
attached to the anal. Lateral-lines—two on the coloured side, separated at their greatest distance by seventeen
or eighteen row.s of scales : a single lateral-line on the blind side. Scales—ctenoid on both sides. Colours—of a
rich purplish-brown, with vertical bands extending on to the fins.

Habitat.—Hooghly at Calcutta.

18. Cynoglossus brevirostris, Plate XCVII, fig. G.

B. vi, D. 91, V. 4, A. 76, C. 13, L. 1. 78.

Length of head 5, height of body 4i in the total length. Eyes—minute, situated rather close together,

the upper half in advance of the lower. Head as long as high. Angle of mouth 1 diameter behind the lower

eye, and situated nearer the end of the snout than the gill-opening. Rostral hook extends to below the front

edge of the upper eye. Snout 3i- in the leng-th of the head. Two nostrils, a patent one between the

nostrils and a tubular one before the lower eye. Fins—highest dorsal ray equals 1/4 of the height of the body.
Ventral united to the anal. Scales—ctenoid on both sides. Lateral-lines—two on the coloured side separated

at their greatest distance by ten rows of scales : a single lateral-line on the blind side. Colours—brownish.

Habitat.—Madras, from whence a single sjjecimen (figured life-size) was procured.
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Order III—PHYSOSTOMI, Muller.

All the fin rays articulated, with the exception of the first in the dorsal and pectoral, which are

frequently more or less ossified. Ventral fins, when present, abdominal and spineless. Air-vessel, if

existing, having a pneumatic duct (except in the family Scomhresocidri;}.

SYNOPSIS OP FAMILIES AMONGST THE PHYSOSTOMI.

1. Sihiriclm. Sub-opercle absent. Margin of upper jaw formed by tbo premaxillaries. Skin scaluless

and smooth, or covered with osseous plates or scattered tubercles. Adipose dorsal usually present.

2. Scopelidee. Pseudobrancbias well developed. Margin of upper jaw formed by premaxillaries.

Opercular pieces sometimes incomplete. No barbels. Gill-openings very wide. Scales present or absent.

Adipose dorsal present.

3. Scomhresodda. PseudobrancbiiB glandular. ]\Iargin of upper jaw formed by premaxillaries and

maxillaries. Lower pharyngeals united. No adipose dorsal. Scales present. Air-vessel, when present,

destitute of pneumatic duct.

4. Ci/iynnodordidce. Pseudobranchia) absent. Margin of upper jaw formed by premaxillaries. Barbels

absent. Teeth in both jaws, in superior and inferior pharyngeals. One spineless dorsal in posterior half of

body. Air-vessel simple.

5. Cyprimdce. Pseudobranchife, when present, glandular. Margin of the upper jaw formed by the

premaxillaries. Opercular pieces complete. Mouth toothless, teeth in lower pharyngeals. Head scaleless,

Ijody scaled or scaleless, never covered by osseous plates. Air-vessel present or absent.

6. Ghipeidm. Pseudobranchia? usually well developed. Margin of the upper jaw formed by pre-

maxillaries and maxillaries. Opercular pieces complete. Abdomen usually keeled. No adipose dorsal.

Scales on body, none on head. Pyloric appendages numerous.

7. Notoptei-idcB. PseudobrancliiiB absent. Margin of upper jaw formed by premaxillaries and

maxillaries. Opercular apparatus incomplete : a parieto-mastoid cavity on either side, leading into the

interior of the skull. A single rayed dorsal fin, a long anal. Head and body scaled. Two pyloric appendages.

Family, I—SILUEID^E.
Margin of the upper jaw formed mainly by the premaxillaries : the maxilla rudimentary, often

constituting the base of a barbel: no suh-opercle. Either the rayed or adipose dorsal fins may be

present or absent. Skin scaleless, and either smooth or covered with osseous plates, or scattered tubercles.

Air-vessel, when present, either free in the abdominal cavity or more or less enclosed in bone, it communicates

with the organs of hearing by means of the auditory bones.

The Siluroid, or scaleless fishes, are popularly termed cat-fishes, due to their being provided with a

number of feelers or long barbels arranged around the mouth. They mostly prefer muddy to clear water, and

the more developed the barbels, the more these fishes appear to be adapted for an inland and muddy
fresh-water residence.

The wider and deeper the rivers the more suited they are for the Siluridm, consequently the larger

forms are comparatively rare in the south of India, whilst they abound in the Indus, Jumna, Ganges, Irrawaddi

and other Burmese i-ivcrs.

Due to their usual resort, these fishes appear to employ their feelers in moving about in muddy places,

and consequently have less use for their eyes than forms that reside in clear pieces of water. Thus it is, that

the size of the eye as compared with the length of the head is much great.n- in the young than in the adult.

The eye in fact atrophies, it does not increase in size in proportion with the remainder of the head, consequently

the length of the specimen must be taken into consideration. Some of these fishes have the skin of the head

passing over the eye without any trace of a free orbital margin, but this again may at times be due to age,

thus in the young of Macrones chryseus we find no free orbital margin, but one is distinctly present m the

adult.
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In the genus Arius and some allied forms tlie males appear to carry tlie ova in tlieir moutlis perhaps untd

the young are pi-oduced.*

Many of these fishes are credited with causing poisonous -wounds, and we frequently find such cases

admitted into hospitals. They may be divided into two classes, (I) those in which the wounds are of

a distinctly venomous description, (2) those in which their jagged spines occasion intense inflammation often of

a dangerous character.

The respiration of these fishes is effected in two ways, and it may be appropriate here to refer to the

amphibious fishes of India, as the Labyriiithici and Opldocephalldc'.

Eespii-ation in fishes is carried out normally (1) by their using the air which is in solution in the water

to oxygenate the blood at their gills, (2) by taking in atmospheric air direct which is employed at a special

or^an, where it oxygenates the blood, which can be returned for use into the general circulation without its

going through the gills, thus constituting true amphibious fishes.

f

No doubt we observe that fishes which normally oxygenate their blood solely at their gills do rise to

the surface in very hot weather, when the water is foul or insufiiciently charged with air and take in

air by the mouth.
Likewise we find that those which mainlj^ take in atmospheric air direct by the mouth may, to a certain

extent, be able to use their gills.

If fishes having these two different modes of respiration are placed in a globe of water, across which a

diaphi-affm of net is inserted below the surface so as to prevent their obtaining access to the atmosphere, those

of the "first class which oxygenate their blood at the gills are unafl'ected, whereas those which take in

air direct, or amphibious fishes, die, due to blood poisoning.

If we seek for the reason, we find that the amphibious fishes have accessory breathing organs, those of

the Ophiocephalidfe and Lahi/rinthici have been referred to(pp. 362, 3C9). Amongst the Siluridm we also find

amphibious forms : thus the Clarias has a dendritic apparatus attached to the branchias (Plate CXII, tig. 6a), and

the Saccohranchus has a long airj or respiratory sac passing backwards amongst the muscles of the back from

behind the gill cavity proper. The woodcut (after Hyrtl) explains how this is effected. The transverse

processes of the first vertebra are dilated to enclose the air-vessel (a) in a bony capsule, from each of these

air-vessels there passes a duct which goes to the pharynx, this air-vessel has nothing to do with amphibious
respiration, it is the swim-bladder partially enclosed in bone.

The respiratory air-sac (b) passes down amongst the muscles of the back from behind the gills. The
blood from the heart goes up the bulbus arteriosus (c) and divides into branches on either side, one of

which goes to each respiratory air sac, the anterior on the right, the posterior on the left side. The one on
the right (d) goes along the upper wall of the sac, whilst on the left [e) one traverses the lower wall,

giving off numerous lateral branches. Prom this respiratory air-sac the purified blood is returned by a
vessel (J) which conveys it direct to the aorta. §

* See rcm.irks under the head of genus Arius.
t Sec paper on this subject, Proc. Zool. Soc. 1858, p. 274.

J This is not the air-vessel or swim-bladder seeu in the majority of Teleosteous fishes, as that also exists more or less enclosed
in bone.

§ See paper in Journal Linn. Soc. read January ISth, 1877.
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It is tlius evident that blood can be purified at these respiratory air-sacs, and these fishes can lie kept
alive hours, and even days, without beinj? in water, thus enabling thtm to traverse considerable distances

where aquatic respiration would be impossible. They are also able when in water, to depurate some of the blood
at the gills, if occasion should necessitate them to do so.

The air-vessel or swim-bladder (not respiratory air-sac) exists in two forms amongst the Siluridce. In
marine ones it is thick and not enclosed in bone, likewise in most of the fresh-water forms it is not enclosed in

bone, but as we approach the hills a change occurs, and in most of the genera it possesses an osseous covering.

The same character having been considered as valid for sub-dividing the Cijprinidce, I have deemed it not
inappropriate for similar employment in the Silurida:

Geographical distribution.—Fishes of this family are very abundant in the fresh waters of India, likewise

in the estuaries and sea ; they are not so common however in the clear waters around the Andamans.
Uses.—As a rule (excluding the Pseudeutropius, CaUichrous, and Ailia) these Siluroids are more eaten

by the poorer than the richer classes, and for two reasons, first, they are forbidden to Jews and jMahomedans,*
and secondl}', they are very foul feeders. The Saccohranclms and Clarias however are deemed nourishing and
often prescribed for patients recovering from illnesses. The air-vessels of the marine forms are collected

for export to China", as they afford a coarse isinglass.

SYNOPSIS OP GENERA.

A. Air-vessel not enclosed in lone.

a. An adipose dorsal.

"1. Macrones. Gill-openings very wide, the membranes not being confluent with the skin of the isthmus,

but overlapping one another, being cleft nearly to the chin. Eyes with free orbital margins. Teeth jsresent

on the palate. Barbels eight. Dorsal and pectoral spines. Ventral with six, anal with from about eight or
nine to twenty or more rays. Throughout most parts of Asia, almost invariably in fresh water.

2. Leiocassis. Gill-openings very wide, the membranes not being confluent with the skin of the isthmus,
but overlapping one another, being cleft nearly to the chin. Eyes subcutaneous. Teeth present on the palate.

Barbels eight. Dorsal and pectoral spines. Ventral with six, anal with from about 15 to 20 rays. Eastern
Bengal to the Malay Archipelago.

"8, EretJiistes. Gill-openings narrow, the membranes being confluent with the skin of the isthmus.
Mouth narrow. Occipital, scapular, and humeral processes well developed. Eyes subcutaneous. No palatine
teeth. Barbels eight. Dorsal and pectoral spines jsresent. Ventral with six, anal with about ten rays.

Orissa, through Bengal to Burma.
4. Eita. Gill-openings wide, the membranes not being confluent with the skin of the isthmus,

and scarcely or not notched. Eyes subcutaneous. Teeth present on the palate. Barbels six or eight.

Strong dorsal and pectoral spines. Ventral with seven or eight rays, anal with twelve to thirteen.

Throughout Sind and India (except Mysore and Madras) to Burma. .

~i 5. Ariiis. Gill-openings wide, the membranes not being confluent with the skin of the isthmus, and
scarcely or not notched. Eyes with free oibital margins. Teeth present or absent on the palate. Barbels six.

Dorsal and pectoral spines. Ventral with six, anal with from about fourteen to at least twenty-four rays.

Tropical seas.

G. Batracoceptliahis. Gill-openings wide, the membranes not confluent with the skin of the isthmus, but
not notched. Eyes with free orbital margins. Teeth present on the palate. Barbels two, Dorsal and
pectoral spines. Ventral with six, anal with about twenty raj'S. Seas and estuaries of India and Burma, to
the Malay Archipelago.

7. Ketengus. Gill-openings wide, the membranes not confluent with the skin of the isthmus, but not
notched. Eyes with free orliital margins. No teeth on the palate. Barbels six. Dorsal and pectoral spines.

Ventral with six, anal with about twenty rays. Andamans to the Malay Archipelago.
8. Osteogeniostis. Gill-openings very wide, the membranes not being confluent with the skin of

the isthmus, but overlapping one another, being notched. Eyes with free orbital margins. Teeth on the
palate. Barbels, one pair of semi-osseous maxillary ones. Dorsal and ])Cctoral spines. Ventral with sis, anal
with from about nineteen to twenty-four rays. Seas and estuaries of India to the Malay Archipelago.

9. Paiigasius. Gill-openings wide, the membranes not confluent with the skin of the isthmus, and
rather dccjily notched. Eyes with free orbital margins. Teeth present on the palate. Barbels four. Dorsal
and pectoral spines. Ventral with six, anal with from about twenty-nine to thirty-nine rays. Large rivers

and estuaries of India and Burma to the Malay Archipelago.
10. Pseudeutropitis. Gill-openings wide, the membranes not confluent with the skin of the isthmus and

rather deeply notched. Eyes with broad adipose lids. Teeth present on the palate. Barbels eight. Dorsal
and pectoral sijines. Ventral with six or eight rays : anal with from about twenty-seven to fifty-five rays.

Fresh waters of Hindustan to the Malay Archipelago.

* Finding Mahomedans eating the .scalolcss fomis in Sind I enquired tlie reason, oliserving that snch were forhidden. Tlicy
told me however that sueh w.ns not the case, as Mahomed hullaaled fish (cut their throats to prevent the blood heuig cateu) and those
with gill-openings are permitted to " the Faithful."
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11. Olijra. Gill-openings wide, tlie membranes not being confluent with the skin of the isthmus. Eyes

subcutaneous. Teeth on the palate. Barbels eight. Rayed dorsal fin with a short spine : no pectoral spine.

Ventral with six, anal with from fifteen to about twenty-three rays. Caudal rounded or lanceolate. Assam
to Pegu.

b. A single rayed and no adipose dorsal fin.

12. Callichrnns. Gill-openings wide, the membranes not being confluent with the skin of the isthmus.

Cleft of mouth does not extend to the eye. Eyes without free orbital margins. Teeth on the vomer. Barbels

two or four. Eayed dorsal fin when present small. A pectoral spine. Ventral with ton or less rays : anal

with from about forty-five to ninety-five rays. Fresh waters of India, Ceylon, Burma to the Malay Archipelago

and China.

13. Wcdlago. Gill-openings wide, the membranes not being confluent with the skin of the isthmus.

Cleft of mouth deep, extending to behind the eyes. Eyes without free orbital margins. Teeth on the vomer.

Barbels four. Rayed dorsal fin short, spineless. A pectoral spine. Ventral with nine or ten rays : anal with

sixty-five to ninety-five rays. Fresh waters of India and Burma to the Malay Archipelago.

14. Silurus. Gill-openings wide, the membranes not being confluent with the skin of the isthmus.

Eyes with free orbital margins. Teeth on the palate. Barbels four or six. Rayed dorsal fin without spine : no

adipose fin. Pectoral with a spine. Ventral with eight or more rays : anal with from sixty to ninety rays.

From eastern Europe, through Turkestan, and some of the higher Indian mountains, to the hill ranges

of Burma, the Malay Archipelago, China, and Japan.

c. Two rayed hut no adipose dorsal fin.

15. Chaca. Gill-openings narrow, the membrane being confluent with the skin of the isthmus. Mouth
very wide. Eyes rudimentary. No teeth on the palate. Barbels six. Dorsal and pectoral spine. Ventral

with six rays : anal divided into two portions. Eastern Bengal, Burma to the Malay Archipelago.

IG. PlotuSKS. Gill-openings wide, the membranes not being confluent with the skin of the isthmus.

Eyes with a free orbital margin. Teeth on the palate. Barbels eight. Two rayed dorsal and anal fins : first

dorsal and pectoral with a spine. Ventral with about twelve rays : second dorsal and anal with numerous rays

and confluent with the caudal. Red Sea, east coast of Africa, seas of India to the Malay Archipelago

and Australia.

B. Air-vessel more or less enclosed in bone.

a. No adipose dorsal fin.

17. Clarias. Gill-openings very wide, the membranes not being confluent with the skin of the isthmus

and separated to the chin. Eyes with a free orbital margin. Teeth on the palate. Barbels eight. A single

elongated rayed dorsal and anal fin : a pectoral spine. Ventral with six rays. A dendritic accessory branchial

appai-atus attached to some of the branchial arches. Africa and a great portion of Asia, including the Indian

region and the Malay Archipelago to China.

18. Saccobranclms. Gill-ouenings very wide, the membranes not being confluent with the skin of the

isthmus and separated "to the chin" Eyes with a free orbital margin. Teeth on the palate. Barbels eight. A
short spineless dorsal fin: an elongated anal one (sixty to eighty rays). A strong pectoral spine. Ventral

with six rays. An elongated respiratory air-sac, extending backwards amongst the muscles of the back on

either side of the neural spines. Sind, India and Ceylon to Burma and Cochin China.

b. An adipose dorsal fin.

19. Silundia. Gill-openings very wide, the membranes not being confluent with the skin of the

isthmus and separated to the chin. Eyes with a broad, circular adipose lid and free orbital margin. Teeth

on the palate. Barbels two or four. A short dorsal fin having a spine : an elongated anal (forty or fifty rays).

A jiectoral spine. Ventral with six rays. India and Burma.
20. A'ilia. Gill-openings wide, the membranes not being confluent with the skin of the isthmus. Eyes

with a free orbital margin. Teeth on the palate. Barbels eight. No rayed dorsal fin. Pectoral with a spine :

an elongated anal (sixty to seventy-five rays) : a pectoral spine. Ventral with six rays. Sind, the valley of

the Ganges, and Assam.
21. AiliioJdhys. Similar to Ailia, but destitute of ventral fins. Indus and Punjab rivers, also Ganges

and Jumna.
22. Eidropiiichthjs. Gill-openings very wide, the membranes not being confluent with the skin of the

isthmus and separated to the chin. Eyes having a broad circular adipose lid. Teeth on the palate. Barbels

eight. A short dorsal fin with a spine: a pectoral spine: an elongated anal fin (forty-seven to fifty rays).

Ventral with six rays. Large rivers of India and Burma.
23. Amblyceps. Gill-openings wide, the membranes not being confluent with the skin of the isthmus

and notched to the chin. Eyes subcutaneous. No teeth on the palate. Barbels eight. Dorsal fin with one

spine iind six rays : a small pectoral spine. Anal rather short (eleven to twelve rays). Ventral with six rays.

Valley of Ganges, eastern Bengal to Burma.
24. Sisor. Gill-openings narrow, the membranes being confluent with that of the Lsthmus. Eyes small.

Osseous plates along the back, the adipose fin in the form of a short spine. Teeth absent. Barbels,

one maxillary and several mandiljular pairs. A short dorsal fin with one spine and six rays : a pectoral

3 L
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spine. Anal short (six rays). Ventral with seven rays. Upper caudal ray \x'ry elongate. Jumna and
Ganges rivers.

25. Garjata. Gill-opening's rather naiTOw, the membranes being confluent with the skin of the

isthmus. Ej'es subcutaneous. No teeth on the palate. Barbels six or eight. Dorsal with one spine and six

rays : a pectoral sjiine. Anal rather short. Ventral with six rays. Throughout India, (except its southern

portion) Assam and Burma.
2G. Bufjarius. Gill-openings wide, the membranes confluent with the skin of the isthmus. Eyes with

free orbital margins. No teeth on the palate. Bai'bels eight. Dorsal fin with one spine and six rays. A
pectoral spine : anal rather short. Ventral with six rays. Throughout large rivers of India and Burma
to Java.

27. Ghjptnsternum. Gill-openings wide, the membranes confluent with the skin of the isthmus. Eyes
subcutaneous. No teeth on the palate. Barbels eight. Dorsal fin with one spine and six or seven rays. A
pectoral spine. Anal short. Ventral with six rays. An adhesive apparatus formed of longitudinal plaits of

skin situated on the chest between the bases of the pectoral fins. Hill streams and rapid rivers of the plains

of India to the Malay A.rchipelago.

28. Eucljitoftfenmm. As in last Genus liut having palatine teeth. Syria, Assam.

29. Tseiulechenels. Gill-openings narrow, not extended on to the lower surface of the head. Eyes
small. No teeth on the palate. Barbels eight. Dorsal fin with one spine and six rays : a pectoral spine.

Anal rather short (eleven rays). Ventral with six rays. An adhesive apparatus formed of transverse folds of

skin situated on the chest between the bases of the pectoral fins. Himalayas at the head waters of the Ganges,

also the Kasya hills.

30. Exnstoma. Gill-openings narrow, not extending on to the lower surface of the head. Eyes
subcutaneous. No teeth on the palate. Barbels six or eight. Dorsal fin with one spine and six rays.

Pectoral sub-horizontal with a spine. Anal short. Ventral with six rays. Head waters of Indus along the

Himalayas to Assam, Pegu, Tenasserim, and the confines of China.

Genus, 1—]\LvcEONES, Dimier'd.

Bagrus, pt. Guv. and Val. ; Hyjiselolagrus, Hemihagrus, Fseudohagrus and Aspiduhagrus, Bleeker.

BravcMostegals from six to tivelve. Mouth terminal, transverse. Upper jaw generally the longer. Gill-

openings wide, the gill-memlranes overlapping the isthmus and leing separate to the cldn. Eyes ivith free circular

lids. Barhels eight, one luisal, one maxillary, and tioo mandihular pairs. A distinct and separate interneural

shield on the nape, closely connected to tlie hasal bone of the dorsal fin : or no such shield. Villiform teeth in the

jaws, and in a more or less umnterriqited curved hand across the palate. Rayed dorsal fit with one spine and seven,

rays : adipose dorsal of varying length : pectoral with a strong serrated spine : anal short or of moderate

length : ventral with six rays : caudal forked. Air-vessel of moderate or large size, attached to the under surfxce of

the bodies of the anterior vertebral. An axillary pore generally present.

These fishes have been divided as follows :

—

Pseudobagrus. Anal fin with 2U rays or upwards, as M. chrysens.

Sypselobagrus. Adipose dorsal much longer than the anal, as M. cavasius.

Macrones. Adipose dorsal not much longer or shorter than the anal : a separate interneural shield on
the nape, as M. seenghala.

llemihagrus. Adipose dorsal as in Macrones, no separate interneural shield as M. gidio.

As we find the number of rays in the anal fin vary in specimens taken in India from M. Blecheri with

A. 9-10, M. Mahibaricus, A. 10-11, M. tengara, A. 11-13, M. gulio, A. 12-15, or in fact a smaller ditterence in

th? number of anal rays between the first mentioned with A. 9, and the last with A. 15. than exists between

the last (M. gulio) and a species with 20 anal rays I have not employed this arbitrary division of the genus.

Whether M. aor or M. seenghala which have a separate interneural shield and an air-vessel with a posterior

elongated extremity, should not be separated from the remainder which have no such distinct shield and

no prolongation of the air-vessel, may be open to question.

The ova of these fishes are small, consequently very different to what we pierceive in their marine

relatives, the Arius and neighbouring Genera.

Geograp}hical distribution.—These fishes extend through most parts of Asia, and are numerous in the

fresh waters of India and Ceylon, one species {M. gulio) often being captured in the sea.

Uses.—Employed as food by the poorer natives, but are of inferior quality, being rather insipid.

SYNOPSIS OF SPECIES.

1. Man-ones chryscus, A. 26-28. Golden, with a large black shoulder spot. Malabar coast of India.

2. Macrones aor, A. 12-13. Maxillary barbels reach caudal fin. A black spot on adipose dorsal fin.

Throughout Sind and India to Burma.
3. Macrones seenghala, A. 11-12. Maxillary barbels reach hind edge of first dorsal fin. Punjab, Sind,

Jumna, Ganges, and Brahmaputra rivers, also Deccan and Kistna river to its termination.

4. Macrones Blythii, A. 12. Maxillary barbels reach front edge of eye. A dark shoulder spot, another

on the adipose dorsal, body with indistinct cross bands. Tenasserim provinces.

5. 2Iacrones gulio, A. 12-15. Occipital process half longer than wide at its base, a long interspace
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between it and basal bono. Lengtli of base of adipose dorsal equal to half that of tlio intersiDace between the
two dorsal fins. Coasts, estuaries, and tidal w-aters, of the whole of India and Burma.

6. Macrones punctatus, A. 11-13. Upper surface of the head almost smooth. Occi)ntal process very
narrow, a long interspace between it and basal bone of the dorsal fin. Brown, with some black spots along
the sides. Bowany river at foot of Neilgherry hills.

7. Macrones corsula, A. 11-13. Upper surface of the head roughened. Occipital process short, with a
long interspace between it and the basal bone of the dorsal fin. Brown, with some black spots along the sides.

From Orissa, through Bengal and Assam.
8. Macrones micropldlkalmus, A. 12. Occipital process short, with a long interspace between it and the

basal bone of the dorsal fin. Dorsal spine smooth, weak, articulated in its upper three-fourths. Burma.
9. Macrones cavasius, A. 11-13. Occipital process reaches basal bone. Maxillary barbels reach

caudal fin. Adipose dorsal long, commencing just behind the rayed fin. Dorsal spine entire. Silvery, often
with a black spot at base of dorsal spine, and fins stained with dark. Siud, throughout India and Assam
to Burma.

10. Macrones tenga;ra, A. 11-13. Median groove on head reaches base of occipital process, which latter

i"eaches the basal bone of the dorsal fin. Golden, with a black shoulder spot and aljout five longitudinal dark
bands. Northern India and Assam.

11. Macrones oculatus, A. 11-13. Eye 3 to 3j in length of head: occipital process reaches basal bone.
Maxillary barbels reach middle of anal fin. Base of adipose dorsal as long as that of the rayed fin. Dark
spot anteriorly at base of dorsal fin. Malabar coast and Coimbatore district.

12. Macrones vUtatus, A. 9-12. Median groove on head does not reach the base of the occipital process,

which latter reaches the basal bone of the dorsal. Sind, India, and Burma.
13. Macrones leucophasis, A. 11-12. MaxUlary barbels reach anal fin. Purphsh-black, with some white

spots. Burma.
1-1. Macrones montanus, A. 12. Head 6 in the total length. Median groove on head does not reach

occipital process, which last extends to the basal bone. Maxillary barbels reach anal fin. A dark shoulder
mark, a light band along the bodj', and dark spot at base of caudal. Western ghauts.

1.5. Macrones Iceletius, A. 9-10. Head 4| in the total length. Median groove on head does not reach
occipital jjrocess, which last does not quite reach the basal bone. Maxillary barbels reach middle of anal fin.

A large pre-anal papilla. A dark shoulder mark. Coromandel coast.

16. Macrones Malaharicus, A. 10-11. Head 4j to Sj in the total length. Median groove on the head
does not reach base of occipital process, which last has a long interspace between it and the basal bone.
Maxillary barbels reach middle or end of ventral fin. A dark shoulder spot, another at base of caudal fin.

Malabar coast and Western ghauts.

17. Macrones armatus, A. 11. Head 65 in the total length. Median groove on the head almost reaches
the base of the occipital process, which last reaches the basal bone. MaxiUary barbels reach end of ventral fin.

A dark blotch at base of caudal fin. Malabar and western ghauts.

18. Macrones Bleeheri, A. 9-10. Head .5^ to h\ in the total length. Median groove on the head reaches
the base of the occipital process, which last reaches the basal bone. Maxillary barbels reach the anal fin. Two
light longitudinal bands, and sometimes a dark shoulder spot. Indus, Jumna, and upper part of the Ganges
rivers, also the Irrawaddi in Burma.

1. Macrones chryseus, Plate XCIX, fig. 3.

Pseicdolagrus chnjseus, Day, Proc. Zool. Soc. 1865, p. 271, and Fish. Mai. jj. 18.5, pi. xiii, f. 2.

Mungil yata, Mai. ; Neela haturnee, Hind.

B. X, D. I I

0, P. 1/6, V. 6, A. 26-28, C. 17-19.

Length of head 4-1- to 4|, of caudal 5, height of body 5 in the total length. Eijes—diameter 4 to 5 in the
length of head, \\ diameters from the end of snout, and 2 to 2| apart. Greatest width of the head equals 4/5
of its length. Upper jaw slightly the longer. Width of gape of month nearly equal to half the length of the
head. Upper surface of head, opercles, and humeral process with smooth ridges. Occipital process twice as
long as wide at its base, no interspace between it and the basal bone. The superior longitudinal groove' on the
head shallow, reaching to opposite the hind edge of the eye. Barbels—the nasal rather above half
the length of the head, the maxillary slightly longer : the external mandibular reach the base of the pectoral

fin, whilst the internal ones are one-fourth shorter. Teeth—in a narrow uninterrupted semilunar band across

the palate. Fins—dorsal spine as long as the head behind the middle of the eyes, strong, with about ten
denticulations posteriorly, and thi-ee or four anteriorly near its summit, whilst it ends in a soft prolongation :

adipose fin short, commencing over the last fourth of the anal. Pectoral reaches the ventral, its spine stronger

than that of the dorsal and as long as the head excluding the snout, serrated externally and with 16 or 18
strong teeth internally. Ventral rather above half as long as the pectoral and reaches the anal, the base of
which last fin equals the length of the head, it is highest anteriorly. Caudal slightly, or deeply lunated or even
forked. Free portion of tail rather higher than long. Colours—back greeuisli-yellow, sides golden : a large
round black mark on the shoulder surrounded by a light yellow ring. Dorsal and anal fins yellowish-orange,

stained with darker at their margins. Caudal yellow, with a black base and dark edgt'S.

Mabitat.—Rivers in Canara and ilalabar, preferring the deepest pools. Longest specimen obtained
3 L 2 •
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8 inches, but said to attain to double tbat size. Wounds from tbeir spines are deemed venomous by

the natives.

2. Macrones aor.

Pimelodm aor, Ham. Buch. pp. 205, 379, pi. 20, f. 6R.

? Biujrus aorinus, "Val. in Jacq. Voy. Ind. Or. pi. xvii, f. 1.

Baqrus aor, Cuv. and Val. xiv, p. 405 ; Jacq. 1. c. pi. xvi, f. 1 ; Bleeker, Hind. p. 11.5
;
Blytb, P. A. S.

of Beng. 1858, p. 283.

Baijrns aorides, Jerdon, M. J. L. and Sc. 1849, p. 337.

Macrones aor, Giintber, Catal. v, p. 78.

Mtihul-jettah, Tel. ; Cuwloo Jcelletee, Tam. ; Nga-jowig, Burm. ;
Seemjaln and Saruj-rjo-ali, Punj.

;

Singharee, Sind. ; AlU or Addi, Ooriab.

B. xii, D. II 0, P. 1/9-10, V. 6, A. 12-13 (V), C. 17.

Length of head 4^ to 5, of caudal 4, height of body G in the total length. i?yes—transversely oval,

diameter 5 to 8 in the length of the head, 2i to 3 diameters from the end of snout, and If to 2 apart. Snout

broad, depressed, the width of the gape being equal from 2/5 to 3/7 of the length of the head, whilst the cleft

does not extend half-way to the orbit. The upper jaw the longer. Width of the head is 3/5 of its length, its

upper surface rugose in tuberculated ridges. Occipital process does not extend half-way to the basal bone of

the dorsal, whilst an intermediate iaterneural shield exists, and which is usually wider than the occipital

process : the width of this bone is suliject to great variations, thus in some old specimens it is only twice

as long as broad, whilst in others and in some immature it is four times as long as wide. The longitudinal

furro-s\'' on the head extends to the base of the occipital process. Barbels—the maxillary extend to, or even

beyond, the base of the caudal fin : the nasal half-way to the orbit : the outer mandibular ones to the

base of the pectoral, and the inner two-thirds of that distance. Teeth— in. an uninterrupted semilunar band across

the palate. Fins—dnrs&l spine rather weak, nearly or quite as long as the head (in the young occasionally

shorter) finely serrated posteriorly. Pectoral as long as the head excluding the snout, and reaches 4/7 of the

distance to the ventral, its spine is stronger than that of the dorsal but shorter, being equal to from

1/2 to 3/5 of the length of the head, it is rugose or finely serrated externally and denticulated internally. The

adipose dorsal commences alxive the last thh-d or end of the ventral, and its base equals about that

of the rayed fin or even a little more, whilst the extent of the interspace between the two fins equals half the

length of that of the rayed dorsal fin. Ventral arises below the last dorsal rays and does not reach the anal.

Caudal with deeply pointed lobes, the three outer rays in the upper lobe being produced. Free portion of the

tail rather more than twice as long as high at its base. Air-vessel—large and pyriform. Colours—bluish-leaden

superiorly, becoming white beneath : fins yellowish, stained with dark externally in both the dorsal and caudal.

A black spot about equal to the diameter of the eye on the soft dorsal on its posterior and inferior portion.

Blyth, Proc. A. S. of Beng. 1858, p. 284, observed of closely allied species that " there is a fourth in the

B. aorinus, Jacq. The latter is not represented to have the conspicuous black spot on the adipose dorsal seen

in the others."

Habitat.—Throughout Sind and India to Burma, a specimen in Calcutta is 3 feet long.

3. Macrones seenghala, Plate XCIX, fig. 1.

Flatystomus seenghala, Sykes, Trans. Zool. Soc. ii, p. 371, pi. 65, f. 2.

Bagrus Lamarrii, Cuv. and Val. xiv, p. 407, pi. 415.

Bagrus aorellus, Blyth, Proc. A. S. of Bengal, 1858, p. 283.

Jiagrus seenghala, Jerdon, M. J. L. and Sc. 1849, p. 337.

Macrones Lamarrii, Giinther, Catal. v, p. 79.

Teiig ga-ra, Punj.

B. xii, D. i
I

0, P. 1/9, V. 6, A. 11-12 (^%), C. 19-21.

Length of head 4j, of caudal 4.V, height of body 7.L to 8 in the total length. Eijcs—diameter 7 to 8 in

the length of head, 2 to 2i diameters from the end of snout, and 1^ to 2 apart. The greatest width of the

head ecjuals 1/2 to 4/9 of its length : snout spatulate : upper jaw rather the longer : the width of the gape equals

one-third of the length of the head, its cleft shallow. Upper surface of the head granulated in ridges, its

median longitudinal groove reaches the base of the occipital jii-ocess, wiiich is twice as long as wide at its base,

between its posterior extremity and the bnsal bone of the dorsal fin is a separate interneural shield from four

times as long as broad in the young, to halt that width in the adult. Barbels—Vae maxillary ones extend to

the middle or just beyond the hind margin of the dorsal fin, the nasal to opposite the middle of the orbit, the

external mandibular ones to the base of the pectoral, whilst the internal ones are one-third shorter. Teeth—on

the palate in an uninterrupted crescentie band. Fins—dorsal one-third to one-half higher than the body, its spine

rather weak, anteriorly rugose, indistinctly serrated posteriorly, and as long as the head excluding the snout

:

length of the base of the adipose dorsal equals or exceeds that of the rayed fin, whilst the intennediate distance

is of the same length. Pectoral extends rather above half way to the ventral, its spine is stronger than that of

the dorsal and half as long as the head, rougbened externally, denticulated internally. Ventral arises behind the

vertical from tlie last dorsal ray and reaches 2/3 of the distance to the anal. Caudal deeply forked, upper lobe

the longer. Air-vessel—large, pear-shaped and not enclosed in bone. Colours—brownish along the bricl:, silvery

on the sides and beneath, a round black sjjot at the posterior end of the base of the adipose dorsal fin.
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Very closely allied to M. aor, and chiefly distinguished by its much shorter maxillary barbels.

Habitat.—The Indus,* salt ranges of the Punjaub, Jumna and Ganges certainly as low as Delhi, also

the Deccan, Kistna river to its termination, and Assam. It attains a considerable size.

4. MacroLes Blythii.

Batasio affinis, Blyth, J. A. S. of Beng. 18G0, p. 190 (not Bagus affinis, Jerdon, 1849.)

Macrones affinis, Giinther, Catal. v, p. 83; Day, Proc. Zool. Soc. 1873, p. 111.

D. II 0, P. 1/7, V. 6, A. 12 (f), C. 17.

Length of head nearly 5, of pectoral 6, of caudal 6, height of body 5 iu the total length. Eijes—

diameter 3k in the length of head, 1 diameter from end of snout and IJ apart. Snout projecting. Median

longitudinal groove on head indistinct, but reaching the base of the occii)ital process, which is narrow, twice as

long as wide at its base, and separated from the basal bone of the dorsal fin by an interneural shield.^ Barbels—

the'maxillary which are the longest only reach the anterior margin of the orbit. Teeth—in an uninterrupted

crescentic band across the palate. Fins—dorsal spine moderately strong, slightly serrated posteriorly in its

upper fourth and rather above half the length of the head. Pectoral spine, slightly longer and stronger than

that of the dorsal, and denticulated internally. Adipose dorsal commences not far from the hind edge of the

first dorsal -whilst its base is a little longer than that of the anal. Caudal forked, the lobes of nearly equal

length. Colours—a dark spot on the shoulder, a second on the base of the adipose dorsal fin : body with

indistinct cross bands.

Habitat.—lenasserim provinces from whence one specimen 3-5 inches long was sent to the Calcutta

Museum.
5. Macrones gulio, Plate XCIX, fig. 2.

Pimelodus gnlio, Ham. Buch. Fish. Ganges, pp. 201, 379, pi. 23, f. 6G.

Bacjrus aJbilabrus, fuscas (mandibular barbels black) and Birmannus, Cuv. and Val. xiv, pp. 416, 41/, 419.

Ba>jrus gulio, Cuv. and Val. xiv, p. 618 ; Bleeker, Beng. en Hind. p. 116, and Prod. Silur. p. 163 ;
Blyth,

P. A. S. of Beng. 18.58, p 284.

Bagrus abbreviatus, (Kuhl. and v. Hass.) Cuv. and Val. xiv, p. 428 ; Cantor, Catal. p. 254.

Bagrus albilabris, Jerdon, M. J. L. and Sc. 1849, p. 338.

Bagrus gulioides, melas, SMegelii, and rliodopterygius, Bleeker, Silur. Batav. pp. 24, 25.

Aspidobagrus gulio, Bleeker, Atl. Ich. Silur. p. 60, t. 74, f. 2.

Macrones gulio, Giinther, Catal. v, p. 79.

Nana tenggara, Beng.

B. ix, D. II 0, P. 1/8-9, V. 6. A. 12-15 (J^,), C. 17.

Lencrth of head 4| to 4f, of caudal 4|, height of body 5 to 5| in the total length. Ef/es—diameter 5 to

6 in the length of head, 1| diameters from the end of snout, and 2 diameters apart. Snout broad and slightly

depressed, upper jaw somewhat the longer. Greatest width of head equals its length excluding the snout,

and one-fourth broader than high. Upper surface of the head granulated, its median longitudinal groove

lanceolate, extending to opposite the hind edge of the orbit. Occipital process rounded posteriorly and half

lono-er than wide at its base, a considerable interspacef between it and the basal bone of the dorsal fin.

Barbels—nasa]. shorter than the head, the maxillary reach to the middle or nearly the end of
_

the

ventral fin, the external mandibular are longer than the head or than the internal ones. Teeth—m a

narrow, uninterrupted crescentic band across the palate. JFms—dorsal spine half as long as the head,

strong, anteriorly with one or two teeth at its upper extremity, serrated posteriorly. Anterior rays longer

than the spine. Adipose dorsal with a short base equalling about half of the interspace between the two

fins. Pectoral does not reach the ventral, its spine is as long as the head excluding the snout, strong, and

denticulated internally. Ventral arises on the vertical behind the last dorsal ray and does not reach the anal.

Upper caudal lobe the longer, inferior one sometimes rounded. Air-vessel—heart shaped, divided along its

centre by a strong partition, having a communicating orifice in its upper back part, whilst the whole has

many subdivisions internally. Coluurs-lurkl bluish-brown on the back becoming dull white beneath, fins

especially on their outer halves, usually black : maxillary barbels mostly black, those from fresh waters

sometimes have them whitish or white-tipped.
• ^ i

As in the rest of the genus Macrones the ova in this species are small. Some specimens trom the

Hooo-hly have 11 branched anal rays, and the maxillary barbels only reach the end of the pectoral fin.

°
Habitat.—Seas, estuaries, and tidal waters from Sind and Bombay, thnjughout India and Burma to the

Malay Archipelago. There are stufled specimens in the Calcutta Museum 18 inches in length.

6. Macrones punctatus, Plate C, fig 3.

Bagrus punctatus, Jerdon, M. J. L. and Sc. 1849, p. 339.

• Gunther records "e. Half grown. Afghanistan. From Mr. Griffith's collection." This may be .nn error. The specimen

was perhaiis the one sent, as Pimelodus aor, by McClelland (see C.il. J. N. H. ii, p. 575) to the India Office, and lie observed " Pimelodus

aur, liaQh. has been found also by Griffith to be one of the characteristic tishes of the Indus, as well as ol the Ganges above

beharunpore, but disappears in Afghanistan," p. 508.

I This interspace appears to be absent iu the immature, but increases with age.
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Eemihacjnis imndatus, Day, Proc. Zool. Soc. 18G7, p. 284.

Shulang kellete, Tarn.

B. xi, D. 1/0, P. 1/7, V. 6, A. 11-13 (M), C. 17.

Leno-tli of head 4* in the young to 6, of caudal 5^, height of body 6| in the total length. Eyes—

diameter elo 7 in the length of head, 2 diameters from end of snout, and 2i apart. Greatest width of head

equals its leno'th behind the nostrils : width of the gape of mouth equals 2/5 of length of head. Upper jaw

slightly the lono-er Interorbital space rather convex, upper surface of the head and shoulder bones furrowed, but

without any tuberculated ridges. Median longitudinal groove very indistinct, lanceolate, and extending almost to

the base of the occipital process which is narrow and has an interval equal to twice its length, betwen it and the

basal bone. JBar&eZs—nasal ones reach the hind edge of the orbit, the maxillary the base or middle of the

ventral the external mandibular the base of the pectoral, whilst the internal are one-third shorter feeth—on

the palate in an uninterrupted crescentic band. Fi'ns—dorsal spine of moderate strength, serrated postei-iorly

in its upper third, it is 1/2 as long as the head but shorter than the first ray : adipose dorsal with a short base,

equalling half the distance of the interspace between it and the first dorsal fin. Pectoral spme longer and

strono-ei^than that of the dorsal, equal in length to the head excluding the snout, rugose externally denticulated

internally Ventrals arise on a vertical hne just posterior to the last dorsal ray. Lpper caudal lobe the longer.

Colours—hend and back dark grayish olive, becoming yellow on the abdomen : about ten black, rounded spots,

alono- the lateral-line : fins dusky, except the ventrals which are yellowish.
, ,, ^ ,

This fish is evidently very closely allied to M. eorsula, but its head is much shorter m the adult, talcing

for examination specimens of the same size, the upper surface of its head is almost smooth, and its snout is

Hahitat.—Bowa.nj river at base of Xeilgherry hills, attahiing at least 18 inches in length.

7. Macrones eorsula, Plate C, fig. o.

Pimelodus meiwda. Ham. Buch. Fish. Gangers, pp. 203, 379.

Pimelodus eorsula, Ham. Buch. 1. c. pi. i, f. 72.

Barjrus tracliacanthiis, Cuv. and Val. xiv, p. 419.

Barjnis menoda, Blyth, P. A. S. of Beng. 1858, p. 285.

Macrones eorsula, Day, Proc. Zool. Soc. 1869, p. 307.

Macrones menoda, Ltitken, Vid. Medd. 1874, p. 216.

P tinjah-guggah, Ooriah.

B. X, D. 1
I

0, P. 1/9, V. 6, A. 12-13 (V), C. 17.

Leno-th of head 4 to 4i, of caudal 5 to 6, height of body 6 in the total length. Eijes—Ammeter of to 7

in the leno^h of head, 2 diameters from the end of snout, and 2 to 2^ apart: interorbital space nearly flat.

The oreatest width of the head equals its length excluding the snout. Upper jaw the longer. ISledian

lomritndinal o-roove on the head extends to the base of the occipital process m the young, not so far

in the adult.
°
Occipital process is very long and narrow, the width of its base bemg hardly equal to 1/5 of its

leno-th but in old specimens the anterior portion of this bone becomes concealed by skm, and appears

to be 'very short, a very slight interspace exists between it and the basal bone of the dor.sal fan.

Extent of o-ape of the mouth equals 3/8 of length of head. Upper surface of the head, opereles, and shoulder-

bone rouAened by the presence of tubercular ridges. Barhels—the nasal ones extend to below the

middle of the orbit : the maxillary ones to nearly or quite the base of the anal
:
the external mandibular to

the base of the pectoral, and the internal to opposite the posterior extremity of the preopercle. Teeth—m an

uninterrupted semilunar band across the palate. Fins—dorsal spme slender, serrated posteriorly m its upper

half it is half as long as the head : base of adipose dorsal difiers in length, usually as long as, or longer than, that

of the rayed tin Pectoral spine strong, compressed, rua;ose externally, denticulated along its whole extent

internally it is as long as the head excluding the snout, and slightly longer than that of the dorsal. \ entral

haK as long as the head, and does not reach the anal : in some specimens the upper caudal lobe is prolonged.

Free portion of the tail rather longer than high. (7o?omw—superiorly grayish- brown, interiorly dull white.

Fins grayish, stained with black. Several vertical black spots along the anterior portion of the lateral-lme.

1 have found 12 to 13 rays in the anal fin in Assam specimens, which are the same number

as ffiven by Cuv. and Val. for B. tnwhacanthus, so I conclude the remark that, the lower caudal lobe is the

longer must be a misprint. Blyth observes that it is " a very mucous fish, and those brought to the bazaar are

commonly much clotted over with an adhesive clayey mud, as if they had burrowed mto it, and they are mostly

brought many together, appearing as if dug out from the mud of ponds more or less dried up.'

Habitat—From Orissa through Bengal and Assam ; attaining a foot or more m length.

8. Maorones microphthalmus, Plate C, fig. 4.

Nga-ike, Burmese.

B. X, D. i
I

0, P. 1/9, V. G, A. 12 (|), C. 17.

Length of head 4, of caudal 5^, height of body Gf in the total length (excluding the filamentous

prolongation of the caudal fin). £i/es—diameter G in the length of head, 2 diameters from the end of snout,
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and 21 apart. The greatest width of the head equals its length excluding the snout. Upper jaw the longer,

snout spatulato. Median longitudinal groove on the head reaches nearly to the base of the occipital proce.ss,

which latter is pointed, .scarcely longer than wide at its base, and with a long interspace between it

and the basal bone of the dorsal fin. Upper surface of the head nearly smooth, the few ridges not being

tuberculated. Ikirhels—nasal ones reach the hind third of the eye, maxillary ones the base of the caudal,

external mandibular ones the first third of the pectoral, whilst the inner ones are shorter. Teeth—in an

uninterrupted semilunar band across the palate. Fins—dorsal as high as the body, its spine very slender, only

osseous at its base and articulated in its upper two-thirds : length of base of adipose dorsal equals that of the

rayed fin, whilst the interspace between the two fins is of the same length. Pectoral as long as the post-orbital

portion of the head, its spine moderately strong and 1/2 as long as the head, denticulated internally. Ventral

nearly 1/2 as long as head and just extends to the anal. Upper caudal lobe with a filamentous prolongation.

Free portion of tail 1/2 longer than high. Colours—of a light bro-wn, shot with purple ; fins darkest

externally.

This fish is closely allied to If. corsula, but differs in the character of its dorsal spine, the length of its

maxillary barbels, the smooth ridges on its head, occipital process, &c.

Eahitat.—Burma, along the valley of the Irrawaddi.

9. Macrones cavasius, Plate C, fig. 1.

Pimelodus cavasius, Ham. Buch. Fish. Ganges, pp. 213, 379, pi. xi, f 67.

Barjrus cavasius, Cuv. and Val. xiv, p. 409 ; Jacq. Voy. Ind. Poiss. pi. xvi, f 2 ; Bleeker, Beng. en Hind,

p. 113; Jerdon, M. J. L. and Sc. 1849, p. 337; Blyth, P. A. S. of Beng. 1858, p. 284, and 18G0, p. 149.

Pimelodus seeugtee, Sykes, Trans. Zool. Soc. ii, p. 374, t. 6G, f. 2.

Macrones cavasius, Gunther, Catal. v, p. 76.

Hijpselobagrus cavasius. Day, Fish. Malabar, p. 188.

Vella kelletee and Cutta, Tarn. ; Muti jella, Tel. ; Gimtea, Ooriah ; Kavasi tengara, Beng.
;
Nga-zin-ziae,

Burmese.

B. vi, D. I I

0, P. 1/8, V. 6, A. 11-13 {-jt^), C. IG.

Length of head to Gj, of caudal 6, height of body 5| in the total length. Eyes—diameter 3i to 3i in

the length of head, 1 to 1\ diameters from the end of snout, and 1\ apart. The greatest width of the

head equals its length excluding the snout. Snout rather obtuse, upper jaw a little the longer : width of the

gape equals 2/5 of the length of the head, the cleft extends half-way to below the orbit. Upper sui-face of the

iiead slightly roughened, its median longitudinal groove rather wide and extends to the base of the

occipital process, which last is narrow and three or four times as long as wide at its base, and with a shallow

groove along its last half or two-thirds : no interspace between its posterior extremity and the basal bone of the

dorsal fin. Barbels—the nasal nearly or quite as long as the head, the maxillary extend to beyond the base of

the caudal fin, the external mandibular almost to the base of tlie ventral, whilst the internal are as

long as the head. Teeth—on the palate in an uninterrupted crescentic band. Fins— dorsal spine weak, entire,

and nearly or quite as long as the head excluding the snout, the fin is rather higher than the body and pointed :

the adipose dorsal commences just behind the rayed one, and the length of its base is three times as long.

Pectoral spine as long as, but stronger than, the dorsal, smooth externally, denticidated internally. Ventral

arises just posterior to the vertical from the last dorsal ray. Caudal pointed, upper lobe the longer.

Colours—leaden superiorly, becoming yellowish along the abdomen and cheeks. Maxillary barbels, dorsal

and caudal fins dusky : pectoral, ventral, and anal dull white. There is usually a black spot covering the

basal bone of the dorsal fin. Occasionally there is a bluish band along the lateral-line.

I have a specimen from Lingasagore with a few serrations posteriorly on the dorsal spine.

Ha.bitat.—From. Sind, throughout India, Assam, and Burma : attaining at least 18 inches in length.

10. Macrones tengara, Plate CI, fig. 5.

Pimelodus tengara, Ham. Buch. Fish. Ganges, pp. 183, 377, and Pimelodus batasius, pi. 23, f. GO.*

Bagrus tengara, Cuv. and Val. xiv, p. 414; Bleeker, Beng. p. 114.

Kuttahrah, Hind. : Ting-ga-rah, Assam and Punj. : Karaal, Punj.

B. X, D. i
I

0, P. 1/8, V. G, A. 11-13 {^:^\), C. 19.

Length of head 4J, of caudal 4^, height of body 4i in the total length. iJf/es—diameter 3-3- in

the length of head, 3/4 to 1 diameter from the end of snout, and 1^ apart. Greatest width of the head equals

its length excluding the snout. Gape of mouth equal to 2/5 of the length of the head. Upper jaw slightly the

longer. Median longitudinal groove extends to the base of the occipital process, which latter, (as well

as the upper surface of the head), is corrugated and about thrice as long as wide at its base, it reaches the basal

bone of the dorsal fin. Barbels—the nasal ones are nearly as long as the head, the maxillary ones reach

* Hamilton Bnchanan distinctly figures this species here ami not P. hatasius, which is said to have it^ hari els shorter than the

head, and which I have copied from his MSS., figure marked P. ha.tasi (see Plate C. fig. 3). His figure PI. iii, f. 61 is of the common
Bengal form, having at least four liarhels longer than the head, and cannot be the little up-country s^ ecies which I have likewise figured:

the names seem tu have become transposed.
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the base of the ventral, the external maiidihular the base of the pectoral, whilst the internal are shorter.

Teeth—in a narrow uninterrupted band across the palate. J'wfs—dorsal spine as long as the head excluding the

snout sli"-htly serrated anteriorly in its upper third, and posteriorly in its whole extent: the length of

the base o1 the adipose dorsal 1/3 less than that of the rayed fin, and equals 1/2 the length of the interspace

between the two fins, in some specimens, as the one figured, it is much longer. Pectoral spme nearly as

lontr as the head, stronger than that of the dorsal, smooth externally, and with about 13 denticulations

internally Ventrals arise on a yertical line jnst behind the last dorsal ray. Caudal forked, upper lobe the

longer. CoZoMrs—brilliant yellow, with a black shoulder spot and about five black longitudinal lines. In some

specimens the mandibular barbels are white with a black streak.
_

In this species the median longitudinal gi'oove extends further backwards to the base ot the occiiJital

process, than in M. vittatus.
, ^ , -r i>-r tt- ^ •• coo n i.i ^

In some Punjab specimens (? Fimelodus anisurus, McClelland, Cal. J. N. Hist, ii, p. 583.) the nasal

)iarbels are not so long as the head, whilst the maxillary only reach to the middle of the pectoral fin.

Bahitat.—^orihex-D. India, the Punjab and Assam; attaining 3 to 4 inches m length, ihe specimen

tigiu-ed was from Assam.

11. Macrones oculatus, Plate XCYIII, fig. 4.

Bagms omdatns, Cuv. and Val. xiv, p. 424 ; Jerdon, IVL J. L. and Sc. 1849, p. 339.

B. X, D. i/0, P. 1/6, V. 6, A. 11-13 (a:a), C. 16.
. o. o, •

,i, i .i,

Leno-th of head 6t, of caudal 4^, height of body 5 in the total length. JJ/zft^-diameter 3 to 3^ m the length

of head about 1 diameter from end of snout and also apart. Profile from snout to dorsal fin rather elevated^

Greatest width of the head equals its length excluding the snout : upper jaw slightly the longer, bummit ot

the head rough : median longitudinal groove extends nearly to the base of the occipital process whicli last is

three times as long as wide at its base, whilst there is no interspace between it and the basal bone of the dorsal fin.

Barbels—the nasal half as long as the head, the maxillary reach the middle of the anal fin, the outer mandibular

the middle of the pectoral, whilst the inner are rather shorter. ree^A—in an umnterrupted crescentic band

across the palate. Fu^s—dorsal spine of moderate strength, as long as the head excluding the snout, two or

three teeth anteriorly, sen-ated posteriorly : the length of the base of the adipose dorsal equals that of the rayed

fin but is about 1/4 less than the interspace between the two fins. Pectoral spme stronger
_
than the dorsal as

lon'o- as the head behind the angle of the mouth, and with about 10 very strong teeth mternally. Caudal

deeply forked, the upper lobe being the longer. Colours-silvevj, lightest beneath, _a dark spot at^ the

conimencement of the base of dorsal fin, which is also black tipped, a darkish band likewise along the middle

of the fin.
. /. • 1 • 1 ii

ffrtftitaf.—Malabar coast and the Coimbatore district: it attains 5 or G inches m length.

12. Macrones vittatus, Plate XCVIII, fig. 3 ; and Plate XCIX, fig. 4.

Silurus vittatus, Bloch. t. 371, f. 2; Bl. Schn. p. 387.
, o s^ c~

Fimelodus careio. Ham. Buch. Fish. Ganges, pp. 181, 377 ; and P. tcngara, pi. 3, t. bt.

.? PMJ2e?o*(s IwdiCKS, McClelland, C. J. N. H. ii, p. 584. ,,.,-„, ,t ^ ,i i -d ,•

Macrones tengara, Giinther, Catal. v, p. 81 ; Day, Fish. Malabar, p. 189 ;
Peters. Mouats. Akad. Berlin,

1868, p. 271 ;
(not Fimelodus tengara, H. B.)

Pam-MS a/?!ms, Jerdon, Madr. J.Jj. and Sc. 1840, p. 338.
-r- ,-, ^ •, ir 77 a

Tengra, Beng. : Kvggm, Hind.: Kel-le-tee, Tam. 1 Sulcujellah, Tel.: Kuutiah, Ooriah
:

Malleer and

Kuggur, Sind. : Sin-go-rah, Assam : Nga-sa-ring, Mugh. : Nga-zin-tjiac, Burmese.

B. X, D. I/O, P. 1/9, V. C, A. 9-12 (f:|), C. 17.

Lcno'th of head 4f to 5, of caudal 5-1-, height of body 5 in the total length, ^i/es—diameter 4^ to 6 m
the leno-th Ii head. If to 2 diameters from end of snout, and H to 2 apart. The greatest width of the head

eciuals fts leno-th excluding the snout or behind the angle of the mouth, and is very httle more than its height, m
some specimens there is a considerable rise to base of first dorsal fin. Upper surface of the head roughened in

tubercles hardly forming lines, median longitudinal goove reaches to midway behind the hind edge ot the eye

and the base of the occipital process, which latter is rough, three times as long as wide at its base, and a short

(if any) interspace existing between it and the basal bone of the dorsal fin : radiating rough lines on the opercle :

shoulder bone with its triangular portion a little longer than wide at its base, and roughened m raised lines.

Barbels—the maxillary reach the ventrals, the nasal the opercle, the external mandibular the first third ot t le

pectoral spine, whilst the internal are shorter. Teeth-in an uiiinternii,ted semilunar band acToss the palate.

k«.s-dorsal '^"3 as high as the body, its spine half as long as the head with 2 or 3 teeth anteriorly m
the young, whUst it is finely serrated posteriorly : lengthof the base of the adipose dorsal vanes in some specimens

it usually equals that of the interspace between the two fins, and a little more than the length ot the

rayed fin. Pectoral spine strong, as long as the head excluding the snout, denticulated internally with about

16 coarse teeth. Ventral reaches from 1/2 to 2/3 of the distance to the base of the anal. Upper caudal obe

the loncxer. Co?o«rs-silvery or golden, old specimens at ^ladras (PI. xcvin. f. 3) have a light bluish band along

the middle of the side, and a nari-ow light one above and below it, a dark shoulder spot, and sometimes another

near the base of the caudal fin. More tS the e^istward as Orissa and Bengal (PI. xcix f. 4) the colours are more

vivid, usuaUy of a golden hue, with a black shoulder spot, a narrow black band along either side ot the
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lateral-line, a ligtter parallel one below, and two wider ones above. Sometimes these fisb appear to be dark,

with 5 longitudinal silvery bands. Tips of fins usually dark.

Bagrus affinis, Jerdon, is said to ditler in its more depressed head, eye, if anything, smaller : dorsal spine

barely notched, pectoral spine with 12 teeth.

This fish is termed " the fiddler" in Mysore : I touched one which was on the wet ground, at which it

appeared to become very irate, erecting its dorsal fin and making a noise resembling the buzzing of a bee,

evidently a sign of anger. Having pat some small carp into an aquarium containing one of these fishes it

rushed at a small example, seized it by the middle of its back and shook it like a dog killing a rat, at this time

its barbels were stiffened out laterally like a cat's whiskers.

Habitat.—Throughout Sind, the continent of India, Assam, Burma, Siam, also Ceylon : it attains 7 or 8

inches in length.

13. Macrones leucophasis, Plate C, fig. 2.

Bagrus leucophasis, Blyth, Pro. A. S. of Bengal, 1860, p. 148.

Macrones leucophasis, Giinther, Catal. v, p. 78 ; Day, Proc. Zool. Soc. 1873, p. 112.

B. xi, D. i
I
0, P. 1/8-10, V. 6, A. 11-12 {-^%), C. 17.

Length of head 4>\ to 5, of caudal 3^ to 4i, height of body 4i in the total length. £'^es—diameters 4 to

i> in the lengtli of the head, 1|- to 2 diameters from the end of snout, and 1 to Ij apart. The greatest width of

the head ecpials its length behind the nostrils. Snout rounded, the upper jaw slightly the longer. Median
longitudinal groove on the head does not quite reach the base of the occipital process, which last is twice as

long as wide at its base, whilst between it and the basal bone of the dorsal fin is a pyriform bone about twice as

long as wide. Upper surface of the head rather rugose. Barbels—the nasal ones reach to the front edge or the

middle of the eye, the maxillary to the anal fin, the external mandibular to the middle of the pectoral, and the

internal to the gill-openings. Teeth—in an uninterrupted crescentic band across the palate. Fins—dorsal spine

moderately strong, as long as the head posterior to the nostrils or angle of the mouth, finely serrated posteriorly in

its upper fourth ; the adipose fin commences just behind the first dorsal, and the length of its base is from twice to

two and a half times that of the base of the first dorsal. Pectoral spino much stronger than that of the

dorsal, than which it is a little shorter, and denticulated internally. Caudal deeply forked, the lobes having

filamentous prolongations. Air-vessel—large. Colours—purplish-black over body and fins : some white dots

exist on the body.

Habitat.—Rivers of Burma, attaining a foot or more in length. Major Berdmore sent 4 or 5 specimens

from Tenasserim to the Calcutta Museum. The specimen figured (life-size) was from Bassein.^ The native

name Nga-pet-leh and Nga-nouk-thatva signifies " topsy-turvy" as it is believed to swim in that position.

14. Macrones montanus, Plate CI, fig. 4.

Bagrus montanus, Jerdon, M. J. L. and Sc. 1849, p. 337.

B. X, D. i
I

0, P. 1/6, V. 6, A. 12 (f), C. 19.

Length of head 5, of caudal 5, height of body 6 in the total length. Eijes—diameters 3^- to 4 in the

length of head, rather above 1 diameter from the end of snout, and 1^- apart. A very slight rise in the profile

from snout to base of first dorsal fin. Greatest width of the head equals its length behind the angle of the

mouth. Upper jaw slightly the longer : the width of the mouth equals 2/5 of the length of the head. Upper
surface of the head roug'hened in granulated lines which extend on to the occipital process. Median

longitudinal groove extends to midway between the eye and the base of the occipital process, which last is

narrow, about four times as long as wide at its base, and extends to the basal bone of the dorsal fin : opercle witli

roughened, radiating lines : shoulder bone i-ather longer than deep at its base and with roughened lines.

Barbels—the nasal ones extend to rather behind the hind edge of the eye, the maxiUary ones to the anal fin, the

external mandibular to the end of the pectoral, whilst the internal are shorter. Teeth—m. an uninten-upted

crescentic band across the palate. Fins—dorsal nearly as high as the body, its spine rather weak, half as long

as the head and posteriorly serrated : length of base of adipose dorsal one-third more than that of rayed fin

which equals that of the interspace. Pectoral spine strong, as long as the head excluding the snout, and with

about 16 strong denticulations internally. Ventral does not reach anal : upper caudal lobe the longer.

Colours—silvery superiorly, with a tinge of yellow on the under surface of the head and along the abdomen,

a bluish shoulder spot, and a silvery line along the side ending in a dark spot at the base of the caudal fin,

one or two Hght bands along the side above the lateral-line : fins tinged with green.

Among.st Su- W. Elliott's figures was one of this species marked by Jerdon ''Bagrus ? Manantoddy,"

taken in connection with the locality where I procured the fish, leaves but little room to doubt the identity of

the two.

Bagrus agricolus, Jerdon, is said to have, A. 10, and maxillary barbels only reach the ventrals, to be

found in the Wynaad, and no other essential diflerences are pointed out. (Madr. J. L. and Sc. 1849, p. 339j.

Habitat.—Wynaad range of hills, and Manantoddy.

15. Macrones keletius, Plate XCVIII, fig. 3.

Bagrus hdetius, Cuv. and Val. xiv, p. 411 ; Jerdon, M. J. L. and Sc. 1849, p. 337
;
(not Sleeker).

Macrones keletius, Giinther (not synon.).

3 M
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B. X, D. Il 0, P. 1/10, V. 6, A. 9-10 (f:|), C. 17.

Lentrth of head 4§, of caudal 5 to 6j, height of body 6 to 65 in the total length. J?(/e.s—diameters il in

the length" of head, I7 diameters from the end of snout, and '2 apart. The greatest width of the head

equals its length excluding the snout. Upper jaw slightly the longer. The upper surface of the head

roughened in closely set tubercular lines continued on to the occipital process, opercle likewise striated with

similar lines. Median longitudinal groove rather constricted in its centre, it reaches to opposite the hind

border of the preopercle. Occipital process narrow, three times as long as wide at its base and does not quite

reach the basal bone. Barbels—the nasal reach the opercle, the maxillary the middle of the anal fin,

the external mandibular the end of the pectoral spine, whilst the internal are shorter. Humeral process rather

short and pointed. Teeth—in an uninterrupted crescentic band across the palate. Fins—dorsal as high as

body, its spine with two or three teeth anteriorly near its summit and serrated posteriorly, it equals

3/7 of the length of the head : length of the base of the adipose dorsal equals that of the rayed fin or of the

interspace between the two. Pectoral reaches two-thirds of the way to the ventral, its spine is stronger than

that of the dorsal and equals the length of the head excluding the snout. The ventral does not reach

the anal. Up])or caudal lobe the longer. A well marked pre-anal papilla. CoZo^ra—silvery along the back,

becoming dull white beneath. A dark shoulder spot, a light band along the lateral-line, and a silvery one above

and another below it, dorsal and caudal black tipped, anterior half of anal dark.

At the Jardin des Plantes I was allowed to examine one of M. LescheaauWs PondicheiTy specimens, still

in excellent preservation. The anal papiUa is very distinct.

Eiihitat.—Madras to Pondicherry and inland to Coimbatore, also Ceylon, attaining about -1 inches in

length. Jerdon observes that it is also found in Mysore.

16. Macrones Malabaricas, Plate CI, fig. 2.

? Ba(jrus Malabaricus, Jerdon, M. J. L. and Sc. 1840, p. 338.

Eara Malabarica, Day, Fish. Malabar, p. 184, pi. xiii, f. 3.

B. X, D. )-
I

0, P. 1/9, V. 6, A. 10-11 (V). C. 18.

Length of head 4f in a Wynaad specimen to 5|, of pectoral 6 to 7, of caudal .5 to 6, height of body G to

7 in the total length. Eyes—diametevs 4 to 4^ in the length of head, li diameters from the end of snout, and

If apart. Scarcely any rise in the dorsal profile from the snout to the base of the dorsal fin. Greatest width

of the head equals it.s length behind the angle of the mouth. Upper surface of the head nearly smooth.

Median longitudinal groove extends to midway between hind edge of the eye and the base of the occipital

process, which last is about twice as long as wide, whilst there exists a considerable interspace between it and

the basal bone of the dorsal fin. The triangular portion of the shoulder-bone curves rather upwards,

and is 1/4 longer than deep at its base. Barbels—the nasal reach to a little behind the orbit, the maxillary

to the middle or end of the ventral fin, the external mandibular to the end of the pectoral, whilst the internal

are a little shorter. Teeth—in an uninterrupted crescentic band across the palate Fins— dorsal nearly

as high as the body, its spine weak, finely serrated or almost entire posteriorly, and one denticulation anteriorly

near its summit, its length equals that of the postorbital portion of the head: length of base of the

adipose dorsal 1/3 more than that of the rayed fin, or of the interspace between the two fins. Pectoral spine

strong and equal to the length of the head excluding the snout, internally with about eight or ten strong

denticulations, whilst it is roughened externally. "Upper caudal lobe the longer. Colours—deep leaden,

usually with a dark blotch on the shoulder surrounded by a lighter edge, another at the base of the caudal fin :

a dark band along the lateral-line, abdomen of a dull white. Fins with minute dark spots, making the upper

portion of the dorsal and the lower third of the anal blackish.

Eabitaf.—^la\ahnr coast of India and the Wynaad, attaining upwards of 6 inches in length. The

specimen figured was from south Canara, where it extends inland to the ghauts.

17. Macrones armatus, Plate CI, fig. 3.

Eypselobagrus armatus, Day, Proc. .Zool. Soc. 1865, p. 289, and Fish. Malabar, p. 187.

Guaree, Mai.

B. X, D. i
I

0, P. 1/9, V. C, A. 11 (A), C. 17.

Length of head 6i, of caudal b\, height of body 5| in the total length. iJf/es—diameters 5 in

the length of head, l^- from end of snout,"and 2 apart. A considerable rise from the snout to the base of the

dorsal tin. The greatest width of the head equals its height or its length excluding the snout. Upper surface

of the head roughened, the median longitudinal groove almost reaches the base of the occipital process,

which last is about three times as long as wide and reaches the basal bone of the dorsal fin : shoulder-bone

roughened in lines and 1/2 longer than deep at its base. Barbels—the nasal nearly reach the opercle,

the maxillary the end of ventral fin, the outer mandibiUar the end of pectoral spine, whilst the internal are

shorter. Teeth—in an uninterrupted crescentic band across the palate. jF//is—dorsal as high as the^ body

below it, its spine very finely serrated posteriorly or entire, and 4/9 of the length of head : length of base

of adipose dorsal exceeds that of the rayed fin or of the interspace between the two. Pectoral spine strong, as

long as the head excluding the snout, and having from ten to fourteen strong denticulations internally.

Upper caudal lobe the longer. An anal papilla before the fin. Colours -haden or brown superiorly, lighter
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beneath, with or without a brown band along the side, and a dark blotch at the base of the caudal fin. Upper

half of dorsal tin darkish, and a dark band along the anal.

This fish is allied to M. Malaharicus, diifering in a higher body, more elevated dorsal profile, a higher

dorsal fin, and an anal papilla.

Habitat.—Malabar and the Wjnaad range of hills.

18. Macrones Bleekeri, Plate CI, fig. 1.

Bagrus keletius. Bleaker, Beng. en Hind. p. 115 (not Cuv. and Val.).

.* Barjrus tengara, (var.) Blyth, P. A. S. of Beng. 1860, p. 149.

Macrones keletius, Giinther, Catal. v, p. 84.

B. X, D. i
I

0, P. 1/9-10, V. 6, A. 9-10 (^V), C. 17.

Length of head 5j to 5^, of caudal 5|, height of body 5 in the total length. Ei/es—diameters 4|

in the length of head, nearly 2 diameters from the end of snout, and 1^ apart. Greatest width of the head

equals its length behind the hind nostril, and equals its height. Snout somewhat obtuse. Width of the gape

of the mouth nearly equals half the length of the head. Upper surface of head, opercles, occipital bone

and humeral process granulated. Median longitudinal groove on the head shallow, and reaching to the base of

the occipital process, which is twice as long as broad at its base, and reaches the basal bone of the dorsal fin.

Occipital process not grooved, but vsdth ridged lines. Barlels—nasal ones reach the hind edge of the

eye, maxillary ones the anal fin, external mandibular ones the base of the pectoral, the internal ones a little

shorter. Teeth—on the palate in an uninterrupted semilunar band. Fins—dorsal fin rounded, not so high as

the body, the spine smooth and equal to half the length of the head, (in Sind specimens it is slightly serrated

posteriorly and I once saw a specimen that had eight branched dorsal rays:) adipose dorsal commences just

behind the rayed fin, and the length of its base is twice that of the head. Pectoral spine stronger than that

of the dorsal, and as long as the head excluding the snout : denticulated internally. Caudal with pointed lobes,

the upper being the longer. Colours—brownish-gray, with two light longitudinal bands, one above the other

below the lateral-line, some specimens have a dark shoulder spot and a dark band along the middle of

the anal fin. The fins are mostly darkest at their edge. In a specimen from Burma there is a dark spot at the

end of the lateral-line and light longitudinal body bands.

Habitat.—Sind, Jumna, upper waters of the Ganges, and Burma, not attaining to a large size. It

descends the rivers as low as Bengal.

Genus, 2

—

Leiocassis, Sleeker.

Rama, Bleeker ; Macrones, pt. Giinther.

Branchiostegals six. Gill-openings very wide, the membrane not being confluent with the skin of the isthmus,

and notched as far as the chin. Mouth of moderate size, anterior, the upper jaw the longer. Nostrils distant one

from the other. Eyes subcutaneous. Barbels six, a short maxillary and two mandibular pairs. Teeth villiform in

both jaws, and in an iminterrujited band across the palate. One spine and six rays in the first dorsal; adipose fin

present, it and the anal of moderate lengths. Ventral ivith six rays, situated posterior to the base of the dorsal

:

caudal forked. Air-vessel not enclosed in bone.

Geographical distribution.—Eastern Bengal and Assam to the Malay Archipelago.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Leiocassis rama, A. 16. A dark shoulder mark. Body with short vertical dark marks. Eastern

Bengal and Assam.

1. Leiocassis rama, Plate CXiV, fig. 2.

Pimelodus rama. Ham. Buch. Fish. Ganges, pp. 176, 377, pi. 3, f. 65.

.'' Pimelodus chandramara. Ham. Buch. 1. c. pp. 162, 375.

.'' Silundia chandramara, Cuv. and Val. xiv, p. 62.

Silonia diaphina, Swainson, Fishes, ii, p. 306.

? Batasio chandramara, Blyth, P. A. S. of Beng. 1860, p. 150.

Hama Bxichanani, Bleeker, Atl. Ich. Silur. p. 8.

B. vi, D. i I

0, P. 1/9, V. 6, A. 16 (Jj), C. 18.

Length of head 4 to 4i, of caudal 4|, height of body 4J to 6 in the total length. .Ei/es—subcutaneous,

diameters 3 to 3^ in the length of head, 1 diameter from the end of snout, and also apart._ The greatest width

of the head equals its length excluding the snout. There is a considerable rise in the dorsal profile

to the base of the rayed fin. Upper jaw the longer. Upper surface of the head covered with skin, a rather

wide median longitudinal groove which extends up the first third of the occipital process, which is twice a.s

long as wide at its base, and a distinct oval internem'al shield exists between it and the basal bone of

the dorsal fin. Scapular process well developed : humero-cubital process rather longer than high_ at its base.

Barbels—a short maxillary pair, two pairs behind the symphysis of the lower jaw. Teeth—in an uninterrupted,

semicircular villiform band across the palate. CoZom/'s—golden, with short, vertical, brown marks and a dark

shoulder spot,^
3 M 2
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In Ham. Bucli. MSS. P. chandramara is said to be found in the Rangpiir district in tlie Mahananda
and also in the Dinajpur district. In Purniah lie records it as termed Thunlca-jwtasl of the Kusi and
Khmnarn at Bholahat. In the " Fishes of the Ganges," he remarks that P. rama is from the Brahmaputra.
The fish I have here described from the same locality, appears to be a link between the two forms, as the

Assam one is said to have on the nape a large black spot divided into four lobes, and which is not present

in my specimens, whilst it is stated to differ from P. eliandramara, chiefly in the latter being deficient

in this mark. I have referred my specimen to the P. rama, as it came from Assam.
Blyth, who appears to have scenH. B.'s figure oi Pimelodus eliandramara, novr missing from the Calcutta

series of drawings, observed " B. eliandramara is referi'cd to Siluiidia by Valenciennes, and is described by
Hamilton Buchanan to have only two cirri ; but his unpublished figure represents six cirri distinctly, and in all

this group the minute cirri are discernible with difficulty and are extremely liable to be overlooked.''*

Habitat.—Eastern Bengal and Assam. The specimen figui-ed (twice life-size) was from Assam. This fish

appears not to exceed 2 or 3 inches in length.

Genus, 3—EEETHiSTES,t Mull, and Troscli.

Sara, Blyth.

Head osseous siiperiorhj, someivliat depressed. Mouth small, terminal or sah-inferior, besides the

oceipital and liumero-cubital processes there is a strong scapular one, none of which are covered hy skin.

Gill-openiiKjs narrow, the memhranes heing confluent with the skin of the isthmus. Eyes small, suicutaneous,

not having a free orbital margin. Nostrils close together, separated by a barbel. Barbels eight, the maxillary ones

with broad bases. Villiform teeth in the jaivs, palate edentulous. First dorsal fin arising anterior to the ventrals,

having an osseous, serrated spine and five or six branched rays: adipose dorsal present. Pectoral with a serrated

spine. Air-vessel not enclosed in bone.

Geographical distribution.—From the Mahanuddee river in the West to the Salwein in British Burma.
This genus extends iidand to the Moora river at Bheer Bhoom in Bengal, to Assam (where in the Brahmaputra
and waters in its vicinity the finest specimens are procured), and also as high as Mandalay in upper Burma. It

has been reported from Chusan by McClelland.

SYNOPSIS OP SPECIES.

1. Eretliistes hara, D. ^ |
0, A. 10. Blunt spinate ossicles in the skin. Serrations on outer edge

of pectoral spine, directed alternately forwards and backwards. No elongated caudal ray. Bengal, Assam,
and Burma.

2. Erethistes conta, T). \ \
0, A. 10. Skin tuberculated. Serrations on outer edge of pectoral spine

directed backwards, tipper caudal ray elongated. Bengal and Burma.
3. Erethistes Jerdoni, D. ^ | 0, A. 10. Skin smooth. Serrations on outer edge of pectoral spine directed

backwards. Spine elongated. No prolonged caudal ray. Sylhet.

4. Erethistes elongata, D. \ \
0, A. 10. Skin tuberculated. Head G\ in the total length. Dorsal spine

serrated on both edges. Both caudal lobes elongated. Naga hills.

1. Erethistes hara, Plate CII, fig. 1 {adult), fig. 2 (half-grown).

Pimelodus hara. Ham. Bueh. Fish. Ganges, pp. 190, 378 ; Cuv. and Val. xv, p. l.")2.

Erethistes pusillus, Miill. and Trosch. Horaa Ich. 1849, p. 12, t. i, f. 2 ; Giiuther, Catal. v. p. 2G3 ; Day,
P. A. S. of Beng. 1872, p. 122.

Hara Buchanani, Blyth, P. A. S. of Bong. 1860, p. 152 ; Giiuther, Catal, v, p. 189 ; Day, P. Z. S. 1869, p. 369.
Nga-kyouh-pah, Burmese.

D. i I

0, P. 1/6, V. 6, A. 10-11 (^'^), C. 15.

Length of head 4 to 4 j, of caudal 5, height of body 4i to 5 in the total length. Eyes—diameters about
10 in the length of head, situated in the commencement of the hind half of the head, 3 diameters apart. The
greate,st width of the head equals its length, and one-third or 1/4 more than its height. Upper jaw
slightly the longer, the width of the mouth equal to 1/3 of the length of the head. A semilunar subcutaneous

bone surrounds the anterior and lower margin of the nasal orifices, which are close together but divided by a
barbel. Median longitudinal groove on the head shallow and reaches to opposite the hind edge of the

eye. Occipital process from twice in the adult to about three times in the young, as long as wide at its base :

huniero-cubital process elongated and rugose, having two rounded osseous projections posteriorly : between the

humei-o-cubital and occipital process is a third intermediate one, the scapular, directed somewhat downwards :

the basal bone of the dorsal fin considerably dilated externally. Barbels—the nasal ones short, the maxillary

ones reach the base of the pectoral fin, the mandibular ones arise on a transverse line, the external reach

the gill-openings, whilst the internal are shorter. Teeth—none on the palate. Fins—dorsal spine stout, from

3/4 to nearly as long as the head (in the adult comparatively longest as is also the pectoral spine) serrated

posteriorly, and sometimes rugose anteriorly : length of the base of the adipose dorsal 4/7 of that of

* So dillicnlt is it to distinguish the minute barbels in this lish, tliat I have only been able to do so, by floating the specimens
in water ovrr a d:irk substance

t See i'roc. Asi. Soeicty of Bengal, 1872, p. 122.
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the rayed fin, equalling the length of the interspace between the two fins and ] /3 longer that high. Pectoral

spine from as long as, to 1/4 longer than, the liead, strong, flattened, denticulated internally and serrated

externally, each alternate tooth (in many, especially small, specimens) being directed anteriorly or posteriorly,

the fin reaches the ventral, and the latter the anal, this last being highest anteriorly. Caudal forked.

Skin—covered with small, pointed elevations, which in the posterior part of the body are arranged in parallel

lines, they are also seen on the cheeks. When captured the secretion from each of these orifices forms
over them in rounded incrustations, causing the skin to appear tuberculated. Air-vessel—large and not
enclosed in bone. Colonrs—yellowish-brown, banded or blotched with darker: fins with black bands or

markings : all the barbels annulated with black.

Habitat.—Rivers and contiguous pieces of water from Orissa, through Bengal, Assam, and Burma,
attaining at least 5| inches in length. The large specimen figured is from Suddya in Assam, the smaller from
a specimen now in the Calcutta Museum. Those fi'om the Naga hills are more deeply coloui-ed, and the under
surface of the chest is covered with the orifice of numerous glands.

2. Erethistes conta, Plate CII, fig. 5.

Fimelodus conta. Ham. Buch. Fish. Ganges, pp. 191, 379 ; Cuv. and Val. xv. p. 151.

Hara filameiitosa, Blyth, P. A. S. of Bengal, 1860, p. 152 ; Giinther, Catal. v, p. 189.

Hara conta, Giinther, 1. c. ; Day, J. A. S. of Beng. 1870, p. 40, pi. iv, f. 3.

Nga-tlmt-to (Upper Burma) : Nga-hoiik-thwa (Bassein) Burmese.

D. i/0, P. 1/6, V. 6, A. 11 (t), C. 17.

Length of head 5, of caudal 4^, height of body 4;} in the total length (excluding the filamentous

prolongation of the upper lobe of the caudal fin. Eyes—diameters 8 in the length of the head, .slightly behind
the middle of the length of tlie head, and 2^ diameters apart. The greatest width of tlie head rather less than
its length. Upper jaw slightly the longer, median longitudinal gi'oove on the head rather deep and extends to

the base of the occipital process, which latter is three times as long as wide at its base : humero-cubital

process elongated, rough, and with two rounded osseous projections posteriorly : between the humero-cubital

and occipital process is a third intermediate one, the scapular, directed somewhat downwards : basal bone of

the dorsal fin not dilated externally. Barbels—the nasal short, the maxillary as long as the head, the
mandibular ones, which arise on a transverse line, shorter. Fins—dorsal spine strong, nearly as long as the head,

rugose anteriorly', denticulated posteriorly : length of the base of the adipose dorsal equals that of the first

dorsal fin, or the interspace between the two fins, it is 1/3 as high as long'. Pectoral spine rather shorter than
the head, denticulated internally, and with backwardly directed serrations externally. Caudal forked, its upper
lobe having a filamentous prolongation. Skin—covered with smooth tubercles, most of which are on a rounded
base. Colours— as in E. hara, except that the mandibular barbels do not appear ever to be annulated with
black, and sometimes the maxillary ones are even destitute of colour.

Habitat.—Eastern Bengal, Assam, Burma as far as the Tenasserim province, from whence Major
Berdmore sent 5 or 6 specimens to the Calcutta Museum. They are found as high as Prome, and I have also

taken them at Bassein.

3. Erethistes Jerdoni, Plate CII, fig. 3.

Day, Journ. As. Soc. of Bengal, 1870, p. 37.

D. i/O, P. 1/6, V. 6, A. 10, C. 12.

Length of head 3|, of caudal 6, height of body 4 in the total length. Eyes—in the anterior half of the

head, 3 diameters from end of snout. Head 1/2 wider than high opposite the opercles. Median longitudinal

groove extends nearly to the base of the occipital process where it tci'minates in a small dejsression. Occipital

process half longer than wdde at its base : cubito-humeral process of an elongated triangular shape having two
prominent ossicles posterior to it ; between these two processes is a third. Barbels—The maxillary reach the

gill-opening, the others are shorter. Fins—dorsal spine half as long as the head, it is serrated posteriorly : the
length of the base of the adipose dorsal is 2/3 that of the rayed fin. Pectoral spine flattened and rather

exceeding the distance between the snout and the base of the dorsal fin, when laid flat it reaches as far as the
posterior end of the ventrals, it has 12 strong denticulations internally, 26 smaller ones, directed backwards,
externally. Caudal rays elongated. Skin—smooth. Colours— brownish, ii-regularly banded, barbels annulated
with black.

Hahitat.—Sylhet district, out of 3 specimens shown me by the late Dr. Jerdon, the largest was only
1'5 inches in length.

4. Erethistes elongata, Plate CII, fig. 4.

Hara elungata, Day, Proc. Zool. Soc. 1871, p. 704.

D. i/0, P. 1/6, V. 6, A. 10 (f), C. 17.

Length of head 61, of caudal 4, height of body 7 in the total length. Eyes—small, situated in the
posterior half of the head. Occi])ital process three times as long as wide at its base. The scapular and cubito-

humeral processes well developed, the last having an oval ossicle posterior to it. Fins—dorsal spine stout, as

long as the head, anteriorly strongly denticulated, the teeth being du'ected downwards, also slightly serrated
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posteriorly. Pectoral spine one fourtli longer than tliat of the dorsal and serrated on both edges, most strongly

internally. ' Ventral extends two-thirds of the distance to the anal : caudal deeply forked, its outer rays being

prolonged'. SA-wi—covered with tubular pores. Colours- brownish, banded with darker : fins yellow with

black bands.
t ,-,. • n

Habitat.—Naga Hills fi-om whence the single specimen (figured life-size) was procured.

Genus, 4

—

Rita, Bhelcer.

Gogrius, Day.

Branchiostegals eight. GiU-oj^enings with a free posterior edge and not confluent with the shin of the isthmus.

Mouth transverse, upper jaw the longer, nostrils on either side sub-contiguous, hut the pair on one side widely separated

from that on the other. Eyes subcutaneous, without free circular margins. Barbels sic, a minute pair at the posterior

nostrils, a ma(cillary and a mandibular pair. Teeth villijorm in both jaivs or mixed with molarform ones in the

mandibles, molarform on the palate. One strong spine and six rays in first dorsalfin, the adipose and the anal of

moderate lengths. Ventral posterior to the base of the dorsal, and having seven or eight rays : caudal forked. Air-

vessel not enclosed in bone, with or tvithout a posterior prolongation. The ova are much larger than in Macrones, but

very much smaller than in Arius and its allies. A strong cubito-humeral process protects the pectoral spine %ohen it

is flexed along the side of the body.
• s i td

Geographical distribution.—Large rivers of Sind, India (except its southern portions) and iiurma far

above Mandalay.
. . i i

Uses—iood for the lower classes. It retains life long subsequent to its removal from water, and can be

conveyed fresh for long distances.

SYNOPSIS OP SPECIES.
A. Some of the posterior teeth in the lower jaw molarform.

1. Eita Buchanani. Eye, 8 to 10 diameters in length of head. Patches of teeth in palate wide apart.

Dorsal spine in the adult as long or longer than the head, entire anteriorly. Indus and affluents, also Jumna,

Ganges and Iirawaddi. -,.,-,
2. Rita pavimentata. Eye, 5^- to 6 diameters in length of head. Patches of teeth in palate close together.

Dorsal spine as long as head excluding the snout, entire anteriorly. Deccan, throughout Kistna and its

tributaries.
i ^ ii •

3. Rita chrysea. Eye, 4 diameters in the length of head. Patches of teeth m palate close together m
their front halves. Dorsal spine longer than the head, coarsely serrated anteriorly in its whole extent. Orissa.

B. Teeth in lower jaw villiform or cardiform.

4. Rita hastata. Eve, 4>- to 5 diameters in length of head. Patches of teeth in palate wide apart.

Dorsal spine as long or longer than the head, serrated anteriorly in its lower third. Deccan, throughout the

Kistna and its tiibutaries.

A. »S'o»ie of the piosterior teeth in the lower jaw molarform.

1. Rita Buchanani, Plate CIII, fig. 1 (semi-adult), 2 (immature), and Plate CIY, fig. 2 (young).

Pimelodus rita. Ham. Buch. Fish. Ganges, pp. 165, 376, pi. xxiv, f. 53.

Arius ritoides, Cuv. and Val. xv, p. 92 (young).

Arius rita, Cuv. and Val. xv, p. 88, pi. 429.

Rita Buchanani, Bleeker, Prod. Silur. p. 65, and Beng. p. 123, t. 3, f. 1.

Rita crucigera, (Owen)* Giinther, Catal. v, p. 92.

Nga-htway, Burmese.

B. viii, D. i/0, P. 1/10, V. 8, A. 12-13 (V), C. 19.

Length of head 4 to 4^;, of caudal 5, height of body 6i to 6 in the total length. Et/c.s—diameters 8 to

10 in the length of head, 3 diameters from the end of snout and 4^ apart. The gi-eatest width of the head

equals its length behind the nostrils, whilst its height is a little less. Upper surface of the head covered with

skin except a^'strip anterior to the base of the occipital process, that bone, the scapular and culiito-humeral

processes are granulated, the occipital process nearly as long as wide at its base, notched anteriorly to receive the

basal bone of %he dorsal fin and which is nearly as long as the occipital process. Upper jaw the longer
:
width

of the mouth nearly equals half the length of the head. Cubito-humeral process more pointed in young than

in adult specimens and about 3/4 the length of the head. Barbels—the nasal short : the maxillary nearly reach

the end of the head, and the mandibular ones almost as far. Teeife—viUiform in the upper jaw, also m
the anterior portion of the mandible, and in an outer row along either ramus, whilst internally are two or three

rows of rounded teeth, the most posterior of which are the largest : in two elliptical patches of rounded ones

on the palate, which are wide asunder along the median line but coalesce anteriorly. Fins—dorsa.\ spme very

strono- and slightly serrated posteriorly in its upper portion, its length varies being shortest in the immature,t

it is generall3'\s long as the head (except in the young) or even 1/3 longer in adults, especially in those from

* If the specific or even the generic name of Indian fishes given in Owen's Catalog;ne of specimens in the Museum of the

College of Surgeons, or in his comparative anatomy, are to be admitted into Zoological literature, it wUl multiply synonyms without any

corresponding advantage. Perhaps however this fish should be named E. ritoides.

t A specimen from Sind 2-8 inches long has the dorsal spine as long as head without the snout, and not reaching the base of the

adipose fin.
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the Indus : base of adipose fin 1/2 or 2/3 that of the rayed fin, or of the interspace between the two fins.

Pectoral spine (except in the very young) somewhat shorter than that of the dorsal and denticulated on both

edges. Ventrals arise just behind the vertical from the last dorsal ray. Anal 1/2 higher than its base is long.

Colours—IviVid green, lightest below, and the hind edge of the dorsal sometimes blackish. Air-vessel—with a

thick outer covering, and of an almost quadrangular form, whUst posteriorly it is continued into two horn-like

prolongations nearly as long as the abdominal cavity, the right one generally passing over to the left side and

curving across the commencement of its fellow, whereas the left one passes backwards, and is then as a

rule recurved on itself. On the inferior wall being removed a longitudinal median partition is seen in it.s

posterior half, dividing it into two lateral chambers which anteriorly communicate together, whilst posteriorly

they are continued down the two horn-like processes.

The type of Arms rltoides, C. V. is stOl at Paris in good preservation, it is nearly 6 inches in length and

appears to be the young of this species, as seen in plate CIII, fig. 2. The dorsal spine reaches the

commencement of the adipose fin and is longer than in li. imvimentata, with which species Dr. Giinther unites

it, but with a point of doubt.

Habitat.—IrxA-ns and affluent rivers, Jumna and Ganges, also the Irrawaddi : attaining at least 4 feet

in length. The specimen figured (fig. 1) is 11 inches in length from Calcutta, the second (life-size) is from

Lahore. This fish is esteemed as food by the natives, but is a very foul feeder.

2. Rita pavimentata, Plata CIII, fig. 3.

Arius pavimentatus, Val. in Jacq. Voy. Ind. Oriental, Atl. Poiss. pi. 17, f. 23; Cuv. and Val. xv, p. 94.

Phractocephalus gogra, Sykes, Trans. Zool. Soc. ii, p. 374, t. 66, f. 1.

Bita pavimentata, Giinther, Catal. v, p. 93.

Gogrius Sykesii, Day, Proc. Zool. Soc. 18G7, p. 563.

Banki yeddu, Tel. : Pilah-gokundu, Hind.

B. viii, D. i/0, P. 1/10, V. 8, A. 12-13 (^^^), C. 17.

Length of head 3} to 4, of caudal 6i, height of body 6 in the total length. iJ^/es—covered by skin

which however forms a rather free margin along its lower edge : diameters 5^ to 6 in the length of head,

2 to 2i diameters from the end of snout and 2i apart. Greatest width of the head equals its length

behind the angle of the mouth. Upper jaw the longer, the width of the mouth equals 3/10 of the length

of the head. Upper surface of the head and occipital process smooth, being covered by skin. Occipital

process rather more than twice as long as wide at its base, it is notched anteriorly to receive the V-shaped

basal bone. Scapular process short, the cubito-humeral one pointed, as long as the head behind the middlejof

the eyes, or evefe a little longer, and roughened in lines. Barbels—the maxillary do not quite reach the posterior

end of the head, the mandibular pair extend a little further : the nasal ones are very short. Teeth—ia vilHform

or cardiform rows in both jaws : tlie posterior rows in the lower jaw, commencing behind the symphysis, with

rounded crowns, their size augmenting laterally. Those in the palate in two semi-elliptical patches of rounded

ones which are almost continuous along the median line, the posterior being much the largest. J'wts—dorsal

spine of moderate strent?th, as long as the head excluding the snout and finely serrai.ed posteriorly m almost its

entire extent : length of the base of the adipose 3/4 of that of the rayed fin and nearly equal to the extent of the

inter.space between the two fins. Pectoral spine stronger and a Utile longer than that of the dorsal, it is

denticulated on both edges, it does not reach so far as the ventral fin. Anal rays appear to be sometimes

deficient in number. Cijloiirs—oi a dull yellowish colour, with dark or even black fins.

A drawing and description of this species exists amongst Sir W. Elliot's collection, the locality is not

given, but it was probably from the Kistna, it is termed " Ghogra."

Habitat.— From Poonah and the rivers in the Deccan and affluents of the Kistna. The specimen figured

(life-size) was from Kurnool.
3. Rita chrysea, Plate CIV, fig. 1.

B. viii, D. i
I
0, P. 1/9, V. 8, A. 12 (A), C. 18.

Length of bead 4^, of caudal 4i, heio-ht of body 6 in the total length. £(/e.s—covered by the skin

which however is a httle reflected along its lower edge, diameters 4 in the length of the head, li diameters Irom

the end of snout, and 1 apart. The gi-eatest width of the head equals its length excluding the snout,

its height is slightly less. Upper jaw the longer, the width of the mouth equals 4/13 of the length of the head.

Upper surface of the head mesially and posteriorly, also the occipital and scapular processes, rough. Occipital

process as wide at its base as it is long, notched 'anteriorly to receive the basal bone. Cubito-humeral process

as long as the head excluding the snout. Barbels—nasal ones short, the maxillary reach the base of the pectoral

fin, the mandibular slightly shorter. Teeth—YiWiiovm in both jaws, and two or three of the inner rows

in the mandibles with globular crowns : in two patches of globular headed teeth on the palate, these patches

converge anteriorly so as to touch one another in their front half. J";'(is—dorsal spme strong, reaching

to about the middle of the adipose fin and nearly 1/2 longer than the head, it is coarsely serrated anteriorly m
its whole extent, and very finely serrated posteriorly. Pectoral spine rather longer than the head and

denticulated on both sides. Caudal deeply forked. CoZomts—yellowish, the ends of the fins stained grayish.

This appears to be the only form in India proper having the dorsal spme serrated anteriorly m its

whole extent.

Habitat.—Orissa, where the single specimen (figured life-size) was captured.
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B. Teeth in luthjaM:!!, vilh'fonn or cardiform.

1. Rita hastata, Plate CIII, fig. 4.

Arlus hastatus, Val. in Jacq. Voy. Ind. Ori. Atl. Poiss. pi. 18, f. 2 ; Cuv. and Val. sv, p. 97.

Arius pumilus, Val. 1. c. f. 1 (young).

Fhractocephalus Jeuturnee, Sykcs, Trans. Z. S. ii, p. 372, t. 6.5, f. 3.

Ttdgrua ? Jeuturnee, Jerdon, M. J. L. and Sc. 1849, p. 340.

B/ita luistata, Giinther, Catal. v, p. 93.

Hita Jeuturnee, Giinther, Catal. v, p. 93.

B. viii, D. i
I

0, P. 1/10, V. 7-8, A. 13-14 (^=^), C. 17.

Length of head 4| to 4f, of caudal 5 to 6, height of body 6 in the total length. Eyes—coxered with

skin, pupil oval, diameter.? 4j to 5 in the length of head, 1^ diameters from the end cf snout, and 1 apart.

Greatest width of the head equals its length behind the angle of the mouth : upper jaw the longer

:

the width of the mouth 3/8 of the length of the head. Upper surface of the head (except just anterior to the

occipital process) covered with skin, the portion in front of the occipital process and the process itself

M-ith roughened lines, the latter half longer than wide at its base, anteriorly emarginate to receive the basal

bone of the dorsal fin. Scapular process rough but not elongated. Cubito-humeral process as long as the head,

sharply pointed posteriorly, and rugose in lines. Barhels—the maxillary reach the base of the pectoral

fin, the mandibular to below the hind edge of the eye : the nasal ones short. TeetJi—in villiform or cardiform

i-ows in both jaws : in two elliptical patches on the palate, converging anteriorly, and widely asunder along the

median line, they consist of pointed ones anteriorly and more granular ones behind. Fins—dorsal spine of

moderate strength, as long as, or even longer than, the head, finely serrated posteriorly in its upper portion,

and also anteriorly along its lower third : length of the base of the adipose dorsal 2/3 of that of the rayed fin :

pectoral spine stronger and a little longer than that of the dorsal, denticulated on both edges : caudal

forked. Colours—brownish along the back, silvery on the sides.

The type specimen of A. Jmstatus, Val. is about 41 inches in length and may have come from Poena

where it is common, it has villiform teeth in the jaws.

Habitat.—Deccan, Poona, Tamboodi-a and Kistna rivers.

Genus, 5

—

Arius, Cuvier and Yalenciennes.

Sciades, sp. and Ariodes, MiiU. and Trosch. : HexanematicJdJiys, Guiritinga, Eemiarius, CcpJialocassis,

Ketuma and Pseudarius, Bleeker.

BrancJdostegals from five to six. GiU-memhranes not confluent witJi tJie sJcin of tJie istlimus, and scarcely, or

vot noteJied. Head osseous sujieriorly, or covered with very tliin sJcia. Eyes witJi free orbital margins. MoutJt,

anterior : upper jaw generally tJie longer. Anterior and posterior nostrils placed close togetJier, tJie latter being

provided ivitJi a valve. Barbels six, one maxillary, and two mandibular pairs. TeetJi in tJie jaws villiform : tliere

are nearly* always palatine, and sometimes vomerine ones, tJiese may be villiform or granular. First dorsal witJi

one spine and seven rays .-f tJie adipose of moderate lengtJi or sJiort : pjectoral spine strong and serrated : ventral witJi

six rays, situated beJiind tJie vertical from tJie posterior margin of the rayed dorsal fin : caudal forked or emarginate.

An axillary pore. Air-vessel not enclosed in bone.

Considerable stress has been laid in this genns upon the character of the teeth, and whether tliey are

villiform or granular forms a good method of division. Further sub-divisions, as whether the groups are

continuous or not so, appear unadvisable, because in some species the size of the patches of palatine teeth

increase with age, thus altering their original conformation, and causing one patch to imjjinge on its

neighbour.
There is likewise another question as regards the palatine teeth in these fishes, in Arius jalius there are

usually two small patches of palatine teeth widely separated along the median line : but in some specimens

such are entirely absent as stated by Hamilton Buchanan, and subsequently denied by others. The

specimen figured has no trace of palatine teeth. Arius tenuispdnis appears to me to be so similar to^. Layardi,

Giinther, escepting in having no palatine teeth, that 1 cannot help thinking they are identical, but have no

scries to confirm or disprove this supposition. Consequently genus Hemipimelodus,X Bleeker, has its

representatives in India, but such are either abnormal specimens in which the pahitine teeth were absent from

birth, or else have become lost due to age. These species would appear to be such as have globular teeth.

The air-vessel is not enclosed in bone, is large, heart-shaped, and internally subdivided into five chambers,

which communicate together anteriorly, the front one which is the largest occupies its anterior portion, behind

it a median septum divides it down the centre, and lateral partitions sulsdivide the posterior chambers into four.

(see .4. gagora, p. 4G5.)

The breeding of these fishes is peculiar and deserves attention, the eggs of Arius are large, averaging

about 0-5 to 0-6 of an inch in diameter and I found many males, also of Osteogeniosus, with from 15 to 20 of them

* Species destitute of palatine teetfi belong to genns BemipimelodAis, Bleeker.

t Six in scime Suntli American species according to Valenciennes.

t Dr. Uuuihcr observes, " In species wbich have ruJimciitarj- vomerine teeth, these are sometimes entirely lost wiih age."
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in their mouths. Some of these eggs were in an early stage of development, others nearly ready to be hatched :

whilst in the mouth of one specimen was a hatched fry having the yolk bag still adherent. The eggs filled the

cavity of the month and extended far back to the branchias.

In the female organs of generation the eggs seemed to come to maturity in batches of perhaps 50 at

a time. On examining the conformation of the ventral fins, those of the females appeared to be larger than

those of the males : the rays were thickened by a deposit of fat, whilst the innermost one had a large simdar

l^ad attached to its posterior edge. These fins can be expanded into a cup-like surface, the use of which may
be to receive the eggs as extruded, which may be vivified there by the male.

Whether the male carries about these eggs in his mouth until hatched or only removes them when

danger is imminent from some spot where he is guarding them is questionable, but in none of the specimens

which I examined did I find a trace of food in the intestines of the males which had been engaged in this

interesting occupation.

This has been observed likewise elsewhere by Mr. Boake in Ceylon, and Dr. Hensel has recorded the

same of a Brazil species A. Commersonii : Dr. Giinther of Arius fissus from Cayenne : and the same facts have

been remarked in other Siluroid fishes.

Geographical distribution,—Sens and estuaries of tropical regions, ascending to within the tidal influence

or even entering fresh waters. They appear to be almost as unknown in the Red Sea as the Sciceiiidie, and

probably due to the same cause (see ja. 181).

Ifses.—As food of an inferior quality. On the Western coast of India they are largely salted and

a considerable amount of coarse isinglass is procured for export to China by di-ying theii- air-vessels.

SYNOPSIS OF SPECIES.

A. ViUiforui teeth on the palate.

1. Arius Bunnanicus, A. 19-22. Head 3| to 3f in the total. Eye, 7 to 8i in length of head. Mouth

spatulate. One patch of teeth not as large as eye on either side of palate. Burma.

2. Arius nenga, A. 19. Head 4^ in total length. Eye, 6 in length of head. Maxillary barbels reach

last third of pectoral fin. Two triangular patches of teeth approximating superiorly. Dorsal spine as long as

head. Dull yellow, fins blackish. Hooghly at Calcutta.

3. Arius crdatus, A. 19. Head U to 4j in the total. Eye, 6 to 9 in the length of head. Maxillary

Ixirbels reach middle of pectoral fin. Two somewhat triangular patches of teeth, approximating anteriorly.

Dorsal spine about as long as head. Seas of India to the Malay Archipelago.

4. Arius acutirostris, A. 19. Head 3^ in the total. Eye, 7 in the length of head. Snout much produced.

Maxillary barbels reach hind edge of eye. "Teeth in two obliquely ovate diverging patches. Dorsal spine half

as long as head. Salwein river at ]\Ioulmein.

5. Arius Sumatramts, A. 18-19. Head 4^ to H. Eye, 5 in the length of head. Maxillary barbels reach

end of head. Palatine teeth in two triangular patches diverging posteriorly. Dorsal spine not so long as head.

Seas of India to the Malay Archipelago.

6. Arius venosus, A. 18-19. Head S-i- in the total. Eye, 4:} in the length of head. Maxillary barbels

reach base of pectoral fin. Teeth on the palate in patches as large as the eye, of a triangular shape, as broad as

long, and directed backwards. Dorsal spine as long as the head behind the angle of the mouth. Nicobars, &c.

7. Arius 2Mrvipmms, A. 19. Head 4f in the total length. Eye, 5J in the length of head. Maxillary

barbels reach the end of the pectoral fin. Palatine teeth in a pear-shaped patch, the small end forwards and

converging, widely diverging posteriorly. Dorsal spine nearly as long as the head. Coromandel coast of

India.

8. Arius suhrostratus, A. 17-20. Head 31 to 4 in the total. Eye, 5 to 6 in the length of head, and 2^

to 3 diameters from end of snout. Maxillary barbels do not quite reach the eye. Teeth on the palate in a

patch on either side not longer than the eye, and wide asunder. Dorsal spine rather above half as long as head,

ilalabar.

9. Arius sagor, A. 17-19. Head 4i to 4^ in the total. Eye, 6^- to 7 in the length of head. Head very

broad : basal bone of dorsal fin large and butte"rfly-shaped. Maxillary barbels reach middle or end of pectoral

spine. Teeth in two confluent patches on either side meeting anteriorly. Dorsal spine as long as the head

excluding the snout. Seas and estuaries of India to the Malay Archipelago.

l6. Arius so)ia, A. 17. Head 4 in the total. Eye, 7 to 9 in the length of head. Maxillary barbels

reach the end of the head. Palatine teeth on either side in a large triangular patch, emarginate posteriorly,

and anteriorly conjoined by a small vomerine patch. Dorsal spine as long as the head excluding the snout.

Seas and estuaries of India and Burma.
11. Arius serratus, A. 16. Head 5^ in the total length. Eye, ih in the length of the head. Maxillary

barbels reach the middle of the pectoral fin. Teeth on the vomer and palatines in three patches on either side

converging in the median line anteriorly. Dorsal spine as long as the head behind the middle of the

eyes. Sind.

12. Arius thalassinus, A. 15-17. Head 4i- to 5 in the total length. Eye, diameter 5 m the length of

the head. Maxillary barbels reach base of pectoral fin. Teeth on vomer and palatines in three patches on

either side joining anteriorly in the median line. Dorsal spine nearly or quite as long as the head. Red Sea,

seas of India to the Malay Archipelago and beyond.
3 N
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B. Globular teeth on the palate.

13. Ariita Btichana>u\ A. 22. Head 4| in tlie total length. Eye, 7 to Ri in the length of head. The

masillary harbels reach the first third of the pectoral spine. Teeth on the palate in two oval patches placed far

back Dorsal spine as long as the head behind the angle of the mouth. Hooghly and Burmese rivers.

14. Arlus falmrius, A. 18-20. Head 4 to 6 in the total length. Eye, Si- to 6 in the length of head.

The maxillary barbels reach end of head. Teeth on palate in two semi-triangular patches, parallel along the

median line. Dorsal spine as long as the head excluding the snout. Seas and estuaries of India to China.

1.5. Arius MaJalaricHS, A. 20. Head 4^ in the total length. Eye, 6i in the length of head. Gape of

mouth 2/5 of length of head. The maxillary barbels as long as the head. Teeth on palate in two oval patches

well forwards and slightly convergent anteriorly. Dorsal spine as long as the head behind the angle of the

mouth. Canara.
, „ , , ttt--.,i /> p i.i

IG. Arlus platystomus, A. VX Head 4 in the total. Eye, 7 m length of head. Width of gape of mouth

4/7 of the Icno-th of head. jMaxillary barbels reach just beyond base of the pectoral. Teeth on palate m a

pyriform band, placed well forward, slightly converging anteriorly. Dorsal spine as long as the head excluding

the snout. Canara.
,. t t

17 Arlus nella A. 19. Eyes small, in front half of head. Coromandel coast ot India.

15. Arlus viacronotacanthus, A. 18-19. Head 4 to 4> in the total. Eye, 5i to G in the length of head.

Maxillary barbels reach middle of pectoral spine. Teeth on palate in a pyriform band, placed well forwards,

and widely divergent posteriorly. Dorsal spine as long as the head behind the nostrils. India to the Malay

re 'Pe ago^^.^^^

gagora, A. 18. Head 4 to 4i in the total length. Eye, 7 to 8 in the lcngth_ of head.

:Maxillary barbels not quite so long as head. Teeth on palate in a large semi-ovate patch on either side nearlv

parallel with one another. Dorsal spine as long as the post-orbital portion of the head. Seas and estuaries of

Orissa and Bengal to Siam.
, nr -n

20. Arius jntlus, A. 18. Head 4i in the total length. Eye, 4-1 to 5 m the length of head. JlaxiUary

barbels shorter than the head. Teeth in a small ovate patch posteriorly ou either side or else absent. Dorsal

spine as long as head excluding the snout. Estuaries and rivers of Bengal and Burma.

21. Arius tenuispinis, A. 18. Head 3V in the total. Eye, 7 in the length of head. Maxillary barbels as

lono- as the head. Teeth on palate absent (? two pear-shaped globular patches normally). Bombay, ? Ceylon.
°

22. Arinsjena, A. 17-lS. Head 4| in the total. Eye, 6 in the length of head. Maxillary barbels

nearly as long as the head. Teeth on palate in two convex, oblong, ovate, patches rather convergent behind.

Dorsal spine as long as the head excluding the snout.
„ ,, , ,

23. Arius Bussmnieri, A. 14-16. Head 4 to 4^ in the total. Eye, G^ m the length of the head.

Maxillary barbels rather longer than the head. Teeth on the palate in two patches on either side. Dorsal spme

us long as the head excluding the snout. :Malabar and Ceylon.

A. ViUiform teeth on the palate.

1. Arius Biirmanicus, Plate CV, fig. 4.

Day, Proc. Zool. Soc. 18G9, p. G18.

Nga-youiig, Burmese.

B. vi, D. I/O, P. 1/10, V. C, A. 19-22 (T*:fTr), C. 15.

Length of head 3^ to Sf, of caudal 5, height of body 7 in the total length. JEf/es—without free orbital

edo-e«! diameter 7 to 8i in the length of head, 21 to 3 diameters from the end of snout, and U to 2 apart. Head

depressed, snout spatulate, upper jaw the longer, the greatest width of head equals 2/5 of its length, whilst its

hei"-ht is less. The median longitudinal groove on the head narrow and does not extend so far as to the base of

the'' occipital process which is keeled and rather wider at its base than it is long, whilst superiorly it reaches a

V-shaped basal bone. Upper surface of the head with roughened lines which are closest together at the

posterior end of the median gi-oove and on the occipital process. Barbels—short, the maxillary do not quite

reach the base of the pectoral tin, the outer mandibular are neariy as long. Teeth—those on the palate villiform

in two small, oval, obliquely set, patches (not as large as the eye) and diverging posteriorly. Fins—the dorsal

one-half hio-her than the body, its spine strong, half as long as the head, and serrated anterioriy and posteriorly :

base of adiiiose dorsal about as long as that of the rayed fin. Pectoral spme of equal length, stronger, serrated

on both edges. Ventral nearly reaches the anal. C'oZoho-—purplish, dashed with copper, becoming dull white

on the sides and beneath. Both dorsal fins externally stained with black.

In external appearance this fish strono-ly resembles Macrones aor.

Hal Itat.—Tidal rivers of Burma as at^Bassein and Moulmein. The specimen figured (from Moulmem) is

9 inches in length. It attains at least a foot.

2. Arius nenga, Plate CIV, fig. 3.

Plmelodus nenga, Ham. Buch. Fish. Ganges, pp. 171, 37G.

Pimelodus Miratus, Ham. Buch. MSS. figure.

Bagrus arioides, Cuv. and Val. xiv. p. 440.

Arms nenga, Blceker, Beng. en Hind, p. 56.

Arlus arioides, Bleeker, Beng. en Hind. p. 5G ; Blyth. Proc. As. Soc. of Beng. Ib58, p. 28b; Gunther,

Catal. V, p. 143.
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B. vi. D. i/0, P. 1/10, V. 6, A. 19 (rV), C. 17.

Length of head 4j, of caudal 5, height of body 5 in the total length. Eyes—diameters 6 in the length of

head, 2\ diameters from the end of snout, and .3 apart. The greatest width of the head exceeds its height by

1/3, and is 1/6 less than its length. Upper jaw the longer, the width of the gape of the mouth equals half the

length of the head. The niedian longitudinal groove on the head is shallow anteriorly but becomes narrow
posteriorly and does not quite extend to the base of the occipital process, which latter is keeled, nearly as broad

at its base as it is long : lasal bone of dorsal fin narrow and crescent shaped. Upper surface of the head almost

as far forwards as the eyes, and the occipital process studded wth coarse granules. Barbels—the maxillary pair

reach the posterior third of the pectoral fin, whilst the outer mandibular ones are as long as the head. Teeth—
on the palate villiform in two triangular patches, approximating superiorly and pai-allel along the median line.

jFi'jis— dorsal much higher than the body, the dorsal spine strong, as long as the head, and having an elongated

soft prolongation, it is granulated anteriorly in its lower half, serrated in its upper, posteriorly it is serrated

:

base of adipose dorsal nearly as long as that of the rayed fin. Pectoral fin almost reaches the ventral, its spine

is nearly as long as the head, rough, granulated externally and denticulated internally. Upper caudal lobe the

longer. Colours—of a dull yellow, the fins being externally stained with black.

This species is closely allied to A. ccelatus, its maxillary barbel is longer, the dorsal spine more produced,

and its colours diiferent. It may be only a variety.

Hahifat.—Hooghly at Calcutta from whence the specimen figured, life-size, was procured. Blyth says it

attains 12 or 13 inches in length.

3. Arius caelatus, Plate CV, fig. .5.

Cuv. and Val. xv, p. 60; Bleeker, Atl. loh. Silur. p. 3-5, t. 53; Giinther, Catal. v, p. 1.j8; Day, Malabar
Fishes, p. 178.

Arius cerpiiharhts and graiwsus, Cuv. and Val. xv, pp. 08, 09 ; Bleeker, Beng. en Hind. p. 56.

Arius cmlatoides, 7yucrogastro})terijr/ius, dypeaster, chjpeastroides, chondropterygius and melanopterygius,

Bleeker, Verh. Bat. Gen. xxi, Silur. Batav. pp. 32, 33, 34, 35, 1. c. sxii, Madura, js. 10.

Cepladocassls ctelatus, Bleeker, Ich. Arch. Prod. p. 110.

B. vi, D. I/O, P. 1/9, V. 6, A. 19 ( f^f ), C. 15.

Length of head 4^ to 4§, of caudal 5 to 0, height of body 0| in the total length. Eyes—diameters 6 to 9

in the length of the head, 2 to 2h diameters from the end of snout, and from 3 to 4 apart. Head broader than
high, its greatest width being equal to its length posterior to the nostrils, the width of the mouth equals the

postorbital length of the head or a little more. Upper jaw the longer, the angle of the mouth does not extend

so far posteriorly as to below the orbit. Upper surface of the head and occipital process strongly granulated,

the median longitudinal groove narrow and deep posteriorly and does not quite reach the base of the occipital

process, which is a little keeled, as broad or slightly broader at its base than it is long, its anterior extremity

slightly concave and reaches to the basal bone which is V-shaped and rather narrow. Barbels—the maxillary

ones reach the middle of the pectoral fin, whilst the external mandibular ones are one-fifth shorter. Teetli—
villiform in two somewhat widely separated triangular patches, the vomerine being confluent with the palatine

ones. Fins—dorsal spme very strong especially in its lower half, which is granulated both laterally and
anteriorly, serrated in its upper portion, also posteriorly in its whole extent, it is nearly or quite as long as the

Lead and has a soft prolongation : base of adipose dorsal shorter than that of the rayed fin, and equals about
half of the extent of the interspace between the two fins. Pectoral spine as strong as, but rather shorter than,

that of the dorsal, it is granulated externally, serrated internally. Ventral does not reach the anal. Upper
caudal lobe sometimes the longer. Colours—bluish along the back and sides, becoming white beneath.

Adipose dorsal black, with its inferior and posterior margins yellow. Superior portion of dorsal, the end of the

pectoral and ventrals black, as is also the anterior part of the anal.

Arius cequibarbis is said to have A. 22, its outer mandibular barbels as long as the maxillary one, and its

caudal lobes 1/4 of the entire length, and coming from Bengal and Rangoon.
Habitat.—From Bombay through the Indian Seas to the Malay Archipelago, it is not uncommon at

Calcutta. The specimen figured is 8 inches in length and from Moulmein : it attains a considerable size.

4. Arius acutirostris, Plate CVII, fig. 1.

B. V, D. i
I
0, P. 1/10, V. 0, A. 19 (yV), C. 17.

Length of head 3|, of caudal 6, height of body 7 in the total length. Eyes—diameters 7 in the length of

head, 3^ diameters from the end of snout, and 2 apart. The greatest width of the head equals about

half its length, and is one-sixth more than its height. Snout fleshy and elongated, extending some distance

beyond the mouth : mouth inferior, the extent of its gape equalling one-third of the length of the head.

Upper surface of the head granulated, or with roughened lines. Median longitudinal groove on head does not

extend to the base of the occipital process which is slightly keeled, rather longer than wide at its base,

and reaches the narrow V-shaped basal bone of the dorsal fin. Barbels—short, the maxillary reach beyond the

hind edge of the eye : the outer mandibular ones are about one-third of the length of the head, whilst

the inner ones are shorter. Teeth—the villiform band in the premaxillaries is about 1/3 as deep as wide : those

3 N 2
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on the palate likewise Tilliform in two somewliat oWiquely oval patches diverging anteriorly. F'nis—dorsal spine

rather strong, half as long as the head and serrated on both sides : the length of the base of the adipose fin

equals 2/3 of the length of that of the rayed fin. Pectoral spine of about the same length as that

of the dorsal and seri-ated on both edges, the fin reaches 2/3 of the distance to the ventral, whilst the latter

does not extend to the anal. Colours—upper portion of rayed and also of 2/3 of adipose dorsal black :

pectoral, ventral, and anal stained gray.

Ilahitat.—The Salwein river at Moulmein in Burma. It attains a foot or more in length.

5. Arius Sumatranus, Plate CVII, fig. G.

Bagrus Sumatranus, Bennett, Life of Sir S. Raflles, p. G91.

Arius SiMnatranus, Giinther, Catal. v, p. 162.

B.'vi, D. i
1 0, P. 1/10, V. 6, A. 18-19 (t35t*)> C. 17.

Length of head 4y to 4^,' of caudal .5i, height of body 5^ in the total length. Etjes—diameters

5 in the length of head, If diameters from the end of snout, and 2 apart. The greatest width of the head

exceeds its height and equals its length behind the angle of the mouth. Upper surface of the head with
scattered granulations, which are more lineated on the occipital process. Median longitudinal groove

becomes narrow posteriorly, nearly reaching the base of the occipital process, its edges in the last portion of its

extent are raised. Occipital process slightly keeled, as broad at its base as it is long : basal-bone crescent

shaped and narrow. ISnrheh—the maxOlary ones reach end of the head, the outer mandibular ones

the base of the pectoral tin. Teeth—in palate villifonn, in two triangular patches diverging posteriorly.

Fins—dorsal spine as long as the head behind the angle of the mouth, and serrated on both edges : base of

adipose dorsal 2/3 of that of the rayed fin. Pectoral spine as long as the head excluding the snout, externally

it is roughened in its lower, serrated in its upper portion, internally it is denticulated, it does not

reach the ventral. Ventral reaches 2/3 of the way to the anal. Cohmrs—bluish-green superiorly, becoming
lighter on the sides and beneath : edges of fins stained gray, very little black on adipose dorsal.

This fish is closely allied to A. venosus, but has a longer head, &c.

In the type specimen, which is in a very bad state, the cubito-humeral process is larger than in my
specimen, and the summit of the head is more granulated, and the palatine group of teeth is divided.

Habitat.—Andamans to the ilalay Archipelago.

6. Arius venosus, Plate CVI, fig. 2.

Cuv. and Val. xv, p. C9 ; Bleeker, Silur. Batav. j). 39, and Atl. Ich. Silur. p. 33, t. 54, f. 1 ; Gunther,

Catal. V, p. 159.

Arius Iceviceps, micruropterygius, manjoiig, and micronotacantlius, Bleeker, Silur. Batav. pp. 3G, 38.

Cephalocassis venosus, Bleeker, Prod. Silur. p. 113.

B. vi, D. i
I

0, P. 1/10, V. 6, A. 18-19 (Vf ), C. 17.

Length of head 5^, of caudal 5, height of body 6 in the total length. Eyes—diameters 4j in the length

of head, 1^ diameters from the end of snout, and 2 apart. Snout rather obtuse, and the upper jaw
the longer : the width of the gape of the mouth equals 1/2 the length of the head. The greatest width of

the head equals its length excluding the snout, and slightly exceeds its height. Upper sui-face of the

head with scattered granulations, which are more nvimerous on the occipital process. Median longitudmal

groove on the head shallow except in its posterior portion, which is narrow and deep as far as the base of the

occipital process which is keeled, and as broad at its base as it is long. Basal bone V-shaped, and laterally

narrow. Barbels—the maxillary ones extend to the base of the pectoral fin, the outer mandiliular one.s

are shorter. Teeth—villiform on the palate, in two triangular patches, the points of which are directed

backwards, the patches are about as large as the eye, as broad as long, and rather approximating anteriorly.

Fins—the dorsal as high as the body, its spine rather strong and as long as the head behind the angle

of the mouth, anteriorly it is serrated in its upper, granulated in its lower half, posteriorly it is serrated :

base of adipose dorsal equals half that of the rayed fin. Pectoral spine as long as that of the dorsal,

granulated and serrated externally, denticulated internally. The ventral reaches the anal : upper caudal lobe

the longer.

This species differs from A. Sumatranus, more especially in having a comparatively much shorter head.

Habitat.—From Burma to the Malay Archipelago. The specimen figured was from the Nicobars.

7. Arius parvipinnis, Plate CXIII, fig. 1.

Silurus, Russell, ii, p. 52, and Chiiita jellah, pi. 1G7.
.'' Bagrus chinta, Cuv. and Val. xiv, p. 445.

? Arius chinta, Bleeker, Beng. en Hind. p. 56.

B. vi, D. H 0, P. 1/10, V. 6, A. 19 (J), C. 18.

Length of head 4f, of caudal 4j-, height of body 6 in the total length. Ei/es—in anterior half

of the head, diameters 6j in the length of head. If diameters from the end of snout, and 3 apart. Greatest

width of the head equals its length behind the nostrils, and exceeds its height by 1/4. Upper jaw somewhat
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tlie longer : tlie -widtli of the gape of the mouth equals that of the postorbital length of the head.

Upper surface of the head and occipital process studded with coarse granulations. Median longitudinal

groove on head well marked, lanceolate, its last portion deep and not extending to so far as the base of the

occipital process, which latter has a granulated keel along its centre, is as long as wide, and reaches

a narrow crescentic basal bone. Barhels—the maxillary reach the end of the pectoral fin. Teeth—in two pear-

shaped crescentic patches of villiform ones, placed well forwards, diverging, and their small end anterior.

J''('hs— dorsal spine strong, laterally roughened, serrated anterior in its upper half, also posterioi'ly, it is as long

as the head behind the angle of the mouth. Pectoral spine stronger, of the same length, and serrated

on both edges, it reaches two-thirds of the distance to the ventral : the latter is very small, a little above half

as long as the pectoral, and does not reach the anal. Caudal deeply lobed, with its upper one rather

produced. Colours—on the upper surface dull leaden, sides and abdomen whitish, adipose dorsal with a black

blotch : pectoral, ventral, and outer half of anal dark.

The only objection to considering this fish Russell's is, the teeth are villiform, it is evidently closely

allied to A. matzronotacantkus, which however has large pectoral and ventral fins.

Habitat.—Coromandel coast of India.

8. Arius subrostratus, Plate CVI, fig. 6.

Arms subrostratus, Cuv. and Val. xv, p. 02 ; Jerdon, M. J. L. and Sc. 1851, p. 1-iC ; Bleeker, Beng. en
Hind. p. 58; Day, Fish. Malabar, p. 177.

Arias rostratus, Cuv. and Val. 1. c. j). 03 ; Jerdon, 1. c. p. l-tO ; Bleeker, Beng. en Hind. p. 50.

B. vi, D. I/O, P. 1/9, V. 0, A. 17-20 (-^zh,), C 17.

Length of head 3J to 4, of caudal 6 to 7, height of body 5 in the total length. Ei/es—diameters 5 to

in the length of head, 2^^ to 3 diameters from the end of snout, and 2 to 2| apart. The greatest width of the
head rather exceeds its height and equals 4/7 of its length. Snout elongated and a little depressed,

the upper jaw the longer, the width of the gape equals 2/7 of the length of the head, depth of cleft short extending

1/3 of the distance to the orbit, median longitudinal groove on the head shallow, anteriorly becoming narrow,
and posteriorly deep, it extends nearly to the base of the occipital process. Upper surface of the head behind
the middle of the orbit granulated, as is also tlie occipital process which is rather wider at its base than it is

long, has nearly straight lateral edges, and reaches the narrow basal bone of the dorsal fin. Barhels—short, the

maxillary pair do not quite reach the eye, the outer mandibular are still shorter, and the internal the shortest.

Teeth—those on the palate villiform, in two small patches wide asunder, on either side of the palate, not
longer than the diameter of the eye. Fins—dorsal one-fourth higher than the body, its spine not very strong,

rather above half as long as the head, rugose anteriorly, serrated posteriorly : length of the base of the
adipose dorsal equals two-thirds of that of the rayed fin. Pectoral scarcely reaches the ventral, its spine is as

long as, or a little longer than, that of the dorsal, serrated internally. Ventral reaches the anal, caudal forked.

Colours—silvery-leaden colour along tlie back when fresh, a series of about 15 minutely spotted vertical bands
are seen on the body. Fins stained with gi'ay.

In Cuv. and Val. A. rostratus is stated to have the snout more elongated than in A. subrostratus ; they
both come from the Malabar coast, and any difl^erencos are perhaps due to the age of the specimens. In some
young specimens the filamentous prolongation of the dorsal fin reaches almost to the base of the caudal.

Habitat.—^Lalsiba,!' coast of India to a foot in length.

9. Arius sagor, Plate CV, fig. 1.

Pimelodus sagor, Ham. Buch. Fishes of the Ganges, pp. 169, 376.

Harjrus Sondaicus, Cuv. and Val. xiv, p. 444 ; Bleeker, Silur. Batav. p. 29 ; Cantor, Catal. p. 255.

Bagrus Javensis, sagor, and j' doroides, Cuv. and Val. xiv, pp. 445, 440, 447, pi. 418.

Hexanematichthys Sundaicus, Bleeker, Prod. Silur. p. 127, and Atl. Ich. Silur. p. 26, t. 62.

Arius sagor and doroides, Bleeker, Beng. en Hind. p. 56 ; Giinther, Catal. v, pp. 141, 142 ; Kner, Novara
Fische, p. 310.

B. vi, D. I/O, P. 1/10, V. 6, A. 17-19 (^i:^), C. 15.

Length of head 4j to 4|^, of caudal 5 to 6, height of body 5 in the total length. Eyes—diameters C| to 7 in

the length of head, 2 diameters from end of snout, and 3j apart. Head depressed, much broader than high, its

width equalling its length or a little less. Upper jaw the longer, the width of the gape of the mouth equalling

1/2 of the length of the head. The median longitudinal groove on the head shallow, extending to a little

behind the posterior edge of the eye. Upper surface of the head granulated in radiating lines. Occipital

process one-half wider at its base than it is long, its posterior extremity rounded where it meets the basal bono
of the dorsal fin, which is large and somewhat butterfly-shaped. Barbels—the maxillary reach to the middle
or end of the pectoral spine, the outer mandibular to its base or middle. Teeth—on the palate in two confluent

villiform patches on either side, and meeting in the mesial line, each of these patches has a convex inner edge.

Fins—dorsal higher than the body, its spine strong and as long as the bead excluding the snout, granulated or
serrated anteriorly, serrated posteriorly : the base of the adipose nearly as long as that of the rayed fin.

Pectoral spine stronger and as long as that of the dorsal, serrated externally along its outer fourth and
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denticulated internally, its outer ray often prolonged. Ventral nearly reaches the anal. Upper caudal lobe the

lono-er. Colours—greenish-hroyrn, becoming lighter on the abdomen, some specimens have narrow vertical

bands of spots on the body. Fins tinged with dark.

Banms doroides has a few ossified plates along the first portion of its lateral-line.

Eahitat —From Bombay through the seas and estuaries of India to the Malay Archipelago. It is said to

be very common at Batavia, where it is largely consumed. The specimen figured is 9 inches in length and from

Calcutta : it attains at least 3 feet.

10. Arius sona, Plate CV, fi&
Pimelodus sona, Ham. Buch. Fish. Ganges, 172, 376.

Bagrus gagoroides, and tmchipomus, Cuv. and Val. xiv, pp. 441, 443.

.Arms f;-ac7i!>0J)i?«, Bleeker. Beng. en Hind. p. 58. ^.. ,, ^,,
Arius gagoroides, Bleeker, Beng. en Hind. p. 56; Blyth, P. A. S. of Beng. 1858, p. 2.^-:.

;
Gunther, Catal.

V, p. 140.
1 ,- 1 ^

Netuma netiima, Day, Fish. Malabar, p. 175 (not Cuv. and \ al.)

Arius sona, Day, P. Z. S. 1871, p. 708.

B. vi, D. I/O, P. 1/12, V. G, A. 17 (-/v), C 17.

Leno-th of head 4, of caudal 5 to G, height of body 6 in the total length. iJj/es -diameters 7 to 9 in the

leno-th of head 2^ to 3 diameters from the end of snout, and 3i to 4^ apart. Head one-half broader than high,

and almost as Wide as long. Upper iaw the longer : the extent of the gape of the mouth equals two-thirds ot

the leno-th of the head. ISIedian longitudinal groove on the head wide but does not extend so iar as the base of

the occ?pital process, the latter being keeled, convex at its posterior extremity where it reaches tlio basal bone

of the dorsal fin which is somewhat narrow, especially in its centre, whilst either side is slightly bent into an

S-shaped form. The occipital process is as wide or rather wider at its base than it is long, it, and also the

crown of the head from behind the eyes, are granulated, these granulations have somewhat of a radiating direction.

Barbels—the maxillary reach to the end of the head, the outer mandibular ones are shorter. Teeth—on palate

^-illifonn those on the palatines on a large somewhat triangular patch which is emargmate posteriorly,

anteriorly two small patches on the vomer connect the two palatine ones together. Fins—dorsal spme strong,

o-ranulated anteriorly, serrated posteriorly, and as long as the head excluding the snout, but not so high as tlie

rays which are hio-her than tlie body : length of the base of the adipose dorsal equals that of the rayed fin.

Pectoral spine stronger and usually slightly shorter than that of the dorsal, rough externally, sometimes even

with a few serrations near its tip, serrated internally. Ventrals not reaching the anal. Caudal forked.

Co]oHrs—hrov.-msh above, bluish on the sides where it is glossed -with gold, and of a dull white beneath. Fins

with a bluish-black tinge. Young specimens are of a brownish colour, superiorly glossed with purplish and

yellow, the fins are nearly black. -,,.,, . -tt-d a ni-
Bleeker AtL Ich. Silur. p. 36, considers Arins gagoro)des=Punelodus anus, i±. li.=Anns anus, K^. \.

and Fseudarius arius, Bleeker, whereas I have considered them as four distinct species as follows, Anus

gagoroides, C. V.=P. sona, H. B. : Pimelodus arius, H. B. is not Arius arius, C. V. h\it=Anus Euchanam ;
Arms

arius C V =4. /a^ctmMS, Richardson ; Pscudarius arius, 'mee'kev=Arius angulatus, Bleeker, kc.
'

Hahitat.—¥rom Bombay through the seas of India, entering estuaries and tidal river.s. It attains at

least three feet in length. The specimen figured is 7-5 inches in length and from Bombay.

11. Arius serratus, Plate XCV, fig. 3.

B. vi, D. 1/0, P. 1/10, v. 6, A. 16 (A), C. 17.

Length of head 5^, of caudal 4i, height of body 5f in the total length. Eyw—diameters 4^ in the

leno-th of head 1\ diameters from end of snout and 2 apart. The greatest width of the head equals its

length behind the angle of the mouth. Upper jaw the longer, the width of the gape of the mouth equals half

the^leno-th of the head. Upper surface of the head granulated or with rough lines, most distinct on tne occipital

process" Median lonrntudinal groove on the head does not quite reach posteriorly to above the hmd edge ot the

opercle from it commences a serrated ridge, which is continued along the occipital process. Occipital process

with a serrated keel, a little longer than wide at its base. Basal bone nan-ow and crescent-shaped. Larbels—

the maxillary ones reach to the middle of the pectoral fin, the outer mandibular ones to the gill-opening.

Teeth—in the palate vdliform in 3 distinct patches on either side, the vomerine patch round, smaU, and with an

interspace between the two, and externally there is another rather longer oval patch. Posteriorly
_

the third

patch is parallel to the one on the opposite side. Fi^s—dorsal higher than the body, its spme which is serrated

on both edo-es, is as long as the head behind the middle of the eyes, and has a soft termination :
the length

of the base°of the adipose 1/2 of that of the rayed fin. Pectoral reaches rather above 1/2 way to the ventral,

its spine stronger but not quite so long as that of the dorsal, externally it is rough m its lower, serrated m its

outer half internally it is denticulated. Ventral does not reach the anal. Upper caudal lobe the longer.

Colours—nvver surface of the head copper-coloured shot with gold, sides sdvery. Fms yellowish rayed dor.=al

stained with dark in its outer half : adipose fin with a black spot : a dark band, edged with white, along the

outer half of the anal : either caudal lobe dark at its extremity.
^ , , -i.

This fish is nearly allied to A. thalassinus, but has much shorter pectoral fins, and longer maxdlary
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barbels. Whether the serrations along the occipital ridge are merely due to the specimen being young is

questionable.

Habitat.—Sind, from whence the single specimen, figured life-size, was brought.

12. Arius thalassinus, Plate CIV, fig. 4, and Plate CVI, fig. 1.

Sagriis thalassimis, Riipp. N. W. Fische, p. 75, t. 20, f. 2.

Bagrus bilineatus and netmna, Cuv. and Val. xiv, pp. 434, 438, pi. 417.

Arius nasutus, Cuv. and Val. xv, p. 60 : Bleeker, Verb. Bat. Gen. xxi, Silur. Batav. p. 31 {adult).

Arius netuma, Bleeker, Beng. en Hind. p. 56.

Netmna nasuta, Bleeker, Prod. Silur. p. 95, and Atl. Ich. Silur. t. 61.

Netuma thalassina, Bleeker, 1. c. p. 28.

Arius thalassinus, Giinther, Catal. v, p. 139 ; Kner, Novara Fische, p. 310 ; Klunz. Verb. z. b. Ges.

Wien, 1871, p. 589.

Arius Andamanensis, Day, Proc. Zool. Soc. 1870, p. 699.

B. vi, D. I I

0, P. 1/12, V. 6, A. 15-17 {^zW, C 17.

Length of head 4|- to 5, of caudal 5, height of body b\ to 6 in the total length. Hijes—longest diameter

obliquely transverse, 5 in the length of the head, 1^ to If diameters from the end of snout, and '2\ to 3 apart.

Width of head equals its length behind the angle of the mouth, it is broader than high. Upper surface

of the head granulated : the median longitudinal groove, which is narrow posteriorly, extends to opposite the

hind edge of the opercle. The occipital process is granulated, keeled, rather longer than wide at its

base, it extends to the basal bone of the dorsal fin, which is small and crescentic in shape. Barbels—the

maxillary extend nearly or quite to the base of the pectoral fin, the outer mandibular are a little shorter.

Teeth—on the palate villiform, those of each side forming a triangle composed of three patches, two in front

and a larger one behind (PI. civ, fig. 4 ft). Fins—dorsal spine as long as the head without the snoiit,

or even a little longer, granulated anteriorly (with some serrations in the young), serrated posteriorly : base of

adipose dorsal 2/5 of that of the rayed fin. Pectoral spine strong, but a little shorter than that of the dorsal,

rough externally, feebly serrated internally : caudal with the upper lobe usually the longer. Colours—
silvery, darkest superiorly : the upper half of the adipose dorsal black. In some specimens the dorsal surface

is of a rich brown, and each of the granules on the head appears to be tipped with gold.

In a stufl'ed specimen 27 inches in length the snout is much produced, a condition apparently normal in

the adult of this species, the eye is 8 in the length of the head and situated in the commencement of

the anterior half of the head. The teeth on the palate form an undivided patch.

Habitat.—From the Red Sea, through those of Africa and India to the Malay Archipelago and beyond,

entering tidal rivers. It attains a large size. The specimen figured is 11 inches long, and from the

Andamans.
B. Globular teeth on the palate.

13. Arius Buchanani, Plate CV, fig. 6.

Pimelodus arius, Ham. Buch. Fish. Ganges, pp. 170, 376.

B. vi, D. i
I

0, P. 1/10, V. 6, A. 22 (^^V), C. 17.

Length of head 4f, of caudal 5|-, height of body 5|- ia the total length. J7(/('.s—diameters 5j in

the length of head. If diameters from end of snout, and 2y apart. Greatest width of the head equals its

length behind the angle of the mouth. Upper jaw the longer, width of the gape of the mouth 3/8 of the length

of the head. Median longitudinal groove on the head rather shallow, and does not reach the base of

the occipital process. Upper surface of the head lineated in roughened lines, which are rather close together

on the occipital process, which latter is scarcely keeled, and as wide at its base as it is long. Opercle

higher than wide. Barbels—the maxillary ones reach to the first third of the pectoral fin, the outer

mandibular ones almost to its base. Teeth—on the palate in two oval patches, one on either side, each as large

as the eye, placed far back and parallel to one another, the teeth have large globular heads. Fi)is—
dorsal higher than the body, its spine as long as the head behind the angle of the mouth, anteriorly roughened
in its lower two-thirds, and serrated in its upper, posteriorly very feebly serrated : base of tlie adipose dorsal

3/4 of that of the rayed fin. Pectoral reaches the base of the ventral, the spine is stronger than that

of the dorsal but of equal length, it is serrated on both sides. Ventral almost reaches the anal ;
iTpper caudal

lobe the longer. Colours—silvery along the back, lighter on the sides and below, pectoral and dorsal

edged posteriorly with blackish : adipose dorsal with a well defined black spot.

Habitat.—Hooghly at Calcutta and Burma. The specimen figured was from the Irrawaddi.

14. Arius falcarius, Plate CVI, fig. 5.

.'' Arius arius, Cuv. and Val. xv, p. 102 ; Bleeker, Beng. en Hind. p. 56, pt. not Pseiidarius arius,

Bleeker.

Arius falcarius, Richardson, Voy. Sulphur, Fish. p. 134, pi. 62, fig. 7-9.

Bagrus crinalis and mong, Richardson, Ich. China, pp. 282, 286.

Arius Schcgelii, Bleeker, Ned. Tyds. Dierk. 1863, p. 146.
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Arius Soakei, Turner, Journ. Anat. and Phy. 1866, i, p. 78.

? Arms faharius, Giinther, Catal. v, p. 168, and Pish. Zanz. p. 114.

B. vi, D. i
I
0, P. 1/10, V. 6, A. 18-20 (ylzf^), C. 17.

Length of head 4 to 5, of caudal 6, height of body h\ to 6 in the total length. Eijes—diameters

51 to 6 in the length of head, 2j diameters from the end of snout, and 3 to 3^ apart. The greatest width of

the head equals its length behind the angle of the mouth, and esceeds its height by about one-sixth.

Upper jaw the longer, the width of the gape of the month cqnals 3/7 of the length of the head. The median
lono-itudinal groove on the head, wliieh is wide anteriorly, becomes suddenly narrow midway between the front

edo-e of the eye and the hind edge of the opercle, it docs not quite reach the base of the occipital process, which

is keeled, rather longer than wide at its base, and reaches the basal bone of the dorsal fin which is V-shaped,

narrow, and short. Upper surface of the head behind the eyes (except in groove) stronglj- granulated, as is

also the occipital process. Barbels—the maxillary pair, which are black, reach to the hind edge of the head,

the outer mandibular ones to the gill-opening, whilst the inner are shoi-ter. Teeth—the villiform band

in the premaxillarics four times as long as wide : those on the palate granular anteriorly, becoming globular

posteriorly, in two elongated semi-triangular patches, longer than wide, they are parallel to one another

alono- the median line, whilst their external edge is convex, anteriorly they nearly reach the premasillary teeth.

Piyis—dorsal higher than the body, its spine usually ending in a soft point, it equals the length of

the head excluding the snout, anteriorly it is serrated in its upper, rough in its lower half, it is serrated

posteriorly : the base of the adipose fin equals 3/7 of that of the rayed fin. Pectoral spine a little longer than

that of the dorsal, serrated externally in its outer half, rough along its lower, whilst internally it is denticulated,

it nearly reaches the ventral, whilst the latter extends to the anal or even to as far as the third ray.

Colours—bluish-gray superiorly, becoming duU white beneath : fins grayish, dorsal black tipped, a black blotch

on the adipose dorsal, and sometimes one on the anal.

Habitat.—Calcutta, seas of India, to China. Very numerous along the Malabar coast.

15. Arius Malabaricus, Plate CVII, fig. 4 {head).

B. vi, D. J.
I
0, P. 1/10, V. 6, A. 20 (/v), C. 17.

Length of head 4i, of caudal 6i, height of body 5 in the total length. i?7/es— diameters 6.j in the length

of head, 2i diameters from the end of snout, and 3^ apart. The greatest width of the head equals its

leno-th behind the nostrils, it is rather wider than high. Upper jaw the longer, the width of the gape of the

mouth equals 2/5 of the length of the head. Upper surface of the head sparingly granulated. The median

longitudinal groove on the head commences opposite the hind edge of the eyes, is very narrow and deep, and is

continued nearly to the base of the occipital process, which latter is slightly keeled and granulated, as broad at

its base as it is long and cmarginate postei'iorly to receive the V-shaped basal bone of the dorsal fin.

Barbels—the maxillary pair black, and as long as the head, the outer mandibular ones rather shorter. Teeth—

•

in the upper jaw 1/4 as wide as long, those on the palate granular and in two elongated oval patches

which reach far forwards, are slightly convergent anteriorly, whilst they extend some distance posteriorly.

jT'lng—dorsal spine of moderate strength, as long as the head behind the angle of the mouth, anteriorly

granulated in its lower, serrated in its upper portion, posteriorly serrated : base of soft dorsal rather short.

Pectoral spine nearly as long as the head, denticulated internally, it extends to below the last dorsal ray.

Ventral docs not quite reach the anal. Colours—silvery, glossed with gold inferiorly : adipose dorsal with a

black spot in its upper half.

The upper surface of the head is entirely destitute of the ridges seen in A. gagora.

Habitat.—Canara.

16. Arius platystomus, Plate CVII, fig. 3.

B. vi, D. i/0, P. 1/10, V. 6, A. 10 i-J'f), C. 17.

Length of head 4, of caudal 5i, height of body 5 in the total length. Eyes—diameters 7 in the length

of head, 2 diameters from end of snout and 4 apart. The greatest width of the head exceeds its height by

1/3, and is as long as the head without the snout. Upper jaw the longer, the width of the gape of the

mouth equals 4/7 of the length of the head. Median longitudinal groove on head becomes narrow posteriorly,

where it just reaches the base of the occipital process which is strongly keeled, rather longer than wide at

its base, with straight lateral edges, whilst it reaches the basal bone of the dorsal fin which is rather narrow

and S-shaped. A very tew scattered granulations over the posterior half of the head and the occipital

process. Barbels—the maxUlary ones reach just beyond the base of the pectoral, the outer mandibular ones

are not quite so long. Teeth—the villiform band in the premaxillarics, six times longer than wide : obtusely

conical in the palate in a pyriform patch, rather longer than broad, and which is placed well forwards, it is

larn-est anteriorly where they slightly converge together, the interspace equals 2;'3 of the diameter of the eye.

Pins—the dorsal about as high as the body, its spine as long as the head excluding the snout, anteriorly

its upper half is serrated superiorly, its lower roughened, it is serrated posteriorly : the length of the base

of the adipose dorsal nearly equals that of the rayed fin. Pectoral spme rather shorter than that of the

dorsal, externally serrated in its anterior, rough in its posterior half, internally it is denticulated, it reaches

3/4 of the distance to the ventral. Ventral just reaches the anal. Colours—bluish along the back, becoming
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lighter on the sides and beneath : dorsal, pectoral, and ventral with a slight tinge of gray. No black mark
upon the adipose dorsal.

The appearance of this fish, teething, etc. except black spot on adipose dorsal are like Arius falcarius,

Richardson.

Habitat.—Ca.na,ra.

17. Arius nella.

Sihirus, Russell, Fish. Vizag. ii, p. 55, and Nallah jellah. pi. 170.

Pimelodus {?) nella, Cuv. and Val. xv, p. 162 : Bleeker, Beng. en Hind. p. 58.

D. i/0, P. 1/10, V. 6, A. 19, C. 19.

Head broad, depressed. Eyes—small, in front half of the head. Teeth—on palate, globular. Barbels—
the maxillary roach to the middle of pectoral fin. Fins—caudal sub-lunate. Colours—head and back bluish-

leaden : belly, throat, and hinder part of the tail, a dull white. The whole trunk strewed with small, obscure,

dusky dots. Dorsal, ventral, and anal with blackish margins. Pectoral and caudal glossy with a faint

yellowish tinge.

This fish has been placed by Cuv. and Val. amongst those having no teeth in the palate, it being

erroneously observed that in Russell " les details de sa tete et de ses dentes n'etant pas indiques." Dr.

Giinther probably due to this observation places the fish in genus Hemipimelodus stated to have " palate

edentulous." But Russell observes " teeth, tongue, and palate as in the last," referring to No. 169, we find as

I have observed under Arius jellah, the teeth are as in No. 168, where they are said to be " sub-granulous" and
present on the palate.

Habitat.—Coromandel coast to 9| inches in length.

18. Arius macronotacanthus, Plate CXIII, fig. 1.

Bleeker, Silur. Batav. p. 32, and Atl. Ich. Silur. p. 32, t. 55 ; Giinther, Catal. v, p. 169.

Cephalocassis macronotacanthus, Bleeker, Silur. p. 106.

Arius arius, Cantor, Catal. p. 258 (not Pimelodus arius, H. B.)

B. vi, D. I/O, P. 1/9, V. 6, A. 18-19 (Tflir), C. 15.

Length of head 4 to 4i-, of caudal 6^, height of body 5^ in the total length. Eyes—diameter 5j to 6 in

the length of head, li diameters from end of snout, and 2^ apart. The width of the head exceeds its height,

and equals its length excluding the snout. Extent of the gape of the mouth equals 4/9 of the length of the

head. The median longitudinal groove is viade between the eyes, becomes pointed both anteriorly and

posteriorly, and does not reach so far as the base of the occipital process, which latter is as wide at its base as it is

long, and reaches a narrow V-shaped basal bone. Upper surface of the head granulated in groups, the occipital

process densely so in lines. Barbels—the maxillary reach the middle of the pectoral spine, the outer mandibular

ones its base. Teeth—on the palate obtusely conical or granular, placed in two pear-shaped patches as long as

the eye, the large ends posterior and divergent, anteriorly they are near to the band on the premaxillaries.

Fins—dorsal spine strong, very rugose laterally, as long as the head behind the nostrils, and serrated both

anteriorly and posteriorly, it has a soft termination : the length of the base of the adipose equals 2/3 of that of

the rayed fin. Pectoral spine as long as the head excluding the snout, roughened and serrated externally,

denticulated internally, it reaches 2/3 the distance to the ventral which does not reach the anal. Colours—base

of dorsal darkish, a large black blotch on the adipose fin.

This fish appears to be closely allied to A. iiarvijjinnis, but differs in having smaller pectoral and ventral

fins, and villiform teeth. In Bleeker's figure he gives villifoi-m teeth, perhaps they become more obtuse with

age. If so the two species would correspond, and also with Russell's ehinta, the Arius chinta, C. V.

Habitat.—India to Java, Sumatra, and Pinang.

19. Arius gagora, Plate CVII, fig. 2.

Pimelodus gagora. Ham. Buch. Fish. Ganges, pp. 167, 376, pi. 10, f. 54.

Arius gagora, Cuv. and Val. xv, p. 99 ; Bleeker, Beng. pp. 66, 119 ; Blyth, P. A. S. of Beng. 1858,

p. 285; Ganther, Catal. v, p. 168.

Arius macracanthus, Giinther, Catal. v, p. 167.

? Arius jatius, Liitken, Vid. Medd. 1874, p. 207.

B. vi, D. I/O, P. 1/10, V. 6, A. 18 (^f:^), C. 17.

Length of head 4 to 4:\, of caudal 5| to 5f , height of body 6f in the total length. i?;/e.s—diameter 7 to

8 in the length of head, 2| diameters from the end of snout, and 3 to 3| apart. Head 1/4 wider than high, its

width equals its length excluding the snout. Upper jaw the longer, the width of the gape of the mouth 4/11

of the length of its head. Most of the occiput and the whole of the occipital process granulated. Median
longitudinal groove on the head narrow, rather deep, and extending nearly to the base of the occipital process,

which latter is keeled, very slightly longer than wide at its base and reaches a narrow V-shaped basal bone.

Opercle higher than wide. iJarJeZs—the maxillary ones not quite so long as the head, the outer mandibular reach

3
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the oill-opening. Teeth—those on the palate with globular heads, in large semi-ovate patches : considerable

variation in size and direction of these patches of teeth exists, as it not unfrequently happens that some are

wanting. Fins—dorsal rather higher than the body, the spine of moderate strength, anteriorly serrated in its

upper, rough in its lower half, posteriorly serrated, it is as long as the postorbital portion of the head : length

of the base of the adipose dorsal 2/3 of that of the rayed fin. Pectoral reaches two-thirds of the distance to

the ventral, its spine is rather stronger than that of the dorsal which it equals in length, externallj' it is

serrated, internally denticulated. Ventral does not extend so far as the anal. Upper caudal lobe the longer.

Colours—purplish superiorly, becoming dull white beneath, fins externally stained with gray or black, and a
blackish spot on the adipose dorsal. Air-vessel—Taylor described the air-vessel of Gagata tijpus as that of Arius

gagora : Owen appears to have followed him, and (Comp. Anat. i, p. 491) observes that amongst fishes this organ

is " seldom divided lengthways into two halves as in Aritts gagora." . . . .
" The divided air-bladder of the ....

Arius gagora, in which the divisions are confined to the forepai-t of the abdomen and are enclosed in osseous cups

developed from the anterior trunk vertebra." (See Gagata typus, Bleeker). I have found it in this species as

follows : large and somewhat heart-shaped. On removing its lower wall a longitudinal septum is seen in its

posterior half but does not exist anteriorly. It has three transverse subdivisions, forming it into five cliambers,

the anterior of which is nearly half the size of the entire organ, it having no longitudinal septum. The four

lateral chambers communicate freely with one another on either side, also antei'iorly with the large chamber.

Habitat.— Seas, estuaries and tidal rivers of Orissa and Bengal to Siam. It attains H feet (or according

to Hamilton Buchanan 3 feet) or more in length : it is commonly seen about 8 or 10 inches long. The
specimen figured (10 inches long) was from Calcutta.

20. Arius jatius, Plate CVI, fig. 4.

Pimelodus jatius, Ham. Buch. Fish. Ganges, pp. 171, 376; Bleeker, Beng. en Hind. p. 58.

Arius jatius, Blyth, Proc. As. Soc. Beng. 1860, p. 151.

Nga-youn and Nga-yeh, Burmese.

B. vi, D. i
I

0, P. 1/10, V. 6, A. 18 (-fy), C 17.

Length of head 4j, of caudal 5, height of body 5|- in the total length. Eyes—diameter 4i to 5 in the

length of head, li diameters from the end of snout, and If to 2 apart. Height of head nearly equals

its width, the latter equals its length excluding the snout. Upper jaw the longer : the extent of the gape of

the mouth equals one-third of the length of the head. Summit of the posterior portion of the head sparingly

granulated, the occipital process more thickly so. The median longitudinal groove on the head narrow,

and continued almost to the base of the occipital process, which latter is keeled, as wide at its base as long, and
reaches the narrow V-shaped basal bone of the dorsal fin. Opei-cle wider than liigh. Barbels—short,

the maxillary pair shoi-ter than the head, the outer mandibular pair just reach the gill-opening. Teeth—
villiform, in a band six times as long as wide in the premaxillaries : on the palate globular, in a small oval patch

posteriorly, scarcely exceeding half the diameter of the eye ; they may be entirely absent. Fins— dorsal as

liigh as the body, its spine strong, as long as the head excluding the snout, serrated on both sides

:

the base of the adipose dorsal 4,5 of that of the rayed fin. Pectoral spine as long as that of the dorsal, serrated

externally, denticulated internally, it reaches as far as the ventral tin and the latter the anal. Colours—of a

dark bluish along the back, becoming lighter on the sides and beneath. Pins yellowish, lower half of dorsal

stained with gray. Upper edge deep black. A deep black spot on the upper half of the adipose fin, caudal

edged with black, and anal with a dark spot on its edge near the middle.

This fish is very closely allied to A. gagora, but it has lai'ger eyes, &c. The sjiccimen figured has no

teeth whatever on the palate and is an Hemipimelodus, but having closely compared it with four more
specimens having teeth as described, I feel convinced of their identity.

Habitat.—Estuaries and rivers of Bengal and Burma, ascending far above tidal reach. It attains a foot

or more in length.

21. Arius tenuispinis, Plate CVII, fig. 5 (head).

? Arius Layardi, Giinther, Ann. and Mag. Nat. Hist. 1866, p. 473, pi. xv.

B. vi, D. I I

0, P. 1/10, V. 6, A. 18 (Jj), C. 17.

Length of head 3-^, of caudal 4-», height of body 5^ in the total length. Fyes—diameter 7 in the length

of head, 2| diameters from end of snout, and 3? apart. The greatest width of the head equals its length

f xcluding the snout. Th<? extent of the gape of the mouth equals one-third of the length of the head. Median

hmgitudinal groove on the head narrow, and does not quite reach the base of the occipital process,

which has a slight keel, is a little longer than wide at its base, and rather convex posteriorly where it reaches

a narrow and V-shaped basal bone of the dorsal fin. A few granulations on the top of the head, also along the

middle of the occipital process. Barbels—the maxillary ones reach the end of the head, the outer mandibular

ones are 1/3 shorter. Teeth—none on the palate. Fins—dorsal spine very weak and thin, nearly as long as

the head excluding the snout, serrated posteriorly : base of the adipose equals half that of the rayed

dorsal fin. Pectoral spine as long as the dorsal, but slightly sti-onger, roughened externally, serrated internally.

Caudal forked. Colours—silvery along the back, becoming lighter on the sides and beneath.
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The single specimen procured was not in a very good state of preservation, it appears to be a
distinct Hvmijriimelodus, provided such are not adult specimens of Arius which have lost tlieir palatine teeth, or

examples in which such teeth were abnormally deficient during the whole of their existence.

Arius Layardi, Giinther, from Ceylon, were it not that it has two pear-shaped patches of granular teeth

placed far back, agrees with the above, but a series of examples is necessary to prove whether they are

identical or not.

Habitat.—Bombay, (the single specimen obtained 14 inches in length), and perhaps Ceylon.

22. Arius jella, Plate CVI, fig. 3.

Silurus, Russell, ii, p. 54, and Deddi jellah, pi. 160.

B. vi, D. I I

0, P. 1/10, V. 6, A. 17^8 (^5), 0. 19.

Length of head 4|, of caudal 5 j, height of dorsal fin 5^, of body 6j in the total length. Ei/es—diameter
6 in the length of head, 2 to 2| diameters from the end of snout, and 3 apart. Greatest width of the head
1/(5 more than its height, and equals its length behind the nostrils. Upper jaw the longer, the extent of the
gape of the mouth equals 3/8 of the length of the head. The median longitudinal groove becomes narrow and
deep posteriorly, and reaches nearly to the base of the occipital process, which is slightly keeled, has nearly
straight sides and is slightly longer than broad, posteriorly it is a little emarginate and I'eaches the narrow basal

bone of the dorsal fin. Most of the occiput and the occipital process are closely granulated. ISarbels—the
maxillary are nearly as long as the head, the outer mandibular ones almost reach the gill-opening, whilst the
inner are shorter. Teeth—on the palate in two convex, oblong-ovate patclies of globular ones, which are rather
convergent beliind : none on the vomer. Fins—dorsal spine of moderate strength, as long as the head
excluding the snout, sometimes with a very long soft termination, slightly serrated anteriorly, or merely rough
in large specimens, strongly so posteriorly. Pectoral spine stronger than that of the dorsal and rather
longer, roughened and slightly serrated externally, denticulated internally. Base of adipose dorsal slightly

shorter than that of the rayed fin. Ventral scarcely reaches the anal. Upper caudal lobe the longer.

Colours—grayish-silvery, becoming white on the sides and below. Fins stained gray, with a white outer edge
to the anal. Adipose dorsal with a dark blotch.

In Cuv. and Val. it is suggested that Russell's fish is Arius hilineatus, C. V., Bleeker, &c. which has
villiform teeth, and this error has been continued subsequently. Russell observes " teeth on the palate as before
described in 166." Number 166 is the Plotosus arab, which he observes has " teeth in several rows, in the
anterior part of the jaws (palate) small, sub-granulous : in the upper jaw very minute," p. 51.

In Cuv. and Val. it is observed that their fis1i came from Pondicherry, that it much resembles A. gagora,

and has A. 18, it is therefore unlikely to be Pimelodus arias, H. B. having A. 22.

Habitat.—Coromandel coast of India, The specimen figured was from Madras.

23. Arius Dussumieri, Plate CVII, fig. 7.

Cuv. and Val. xv, p. 84 ; Bleeker, Beng. en Hind. p. 66 ; Giinther, Catal. v, p. 163.

? Arius Belangerii, Cuv. and Val. xv, p. 71 ; Bleeker, Beng. en Hind. p. 56.

B. vi, D. I I
0, P. 1/12, V. 6, A. 14-16 (xJlfr), C. 17.

Length of head 4 to 4j, of caudal 5, height of body 5 m the total length. Eijes— diameter 6| in the
length of head, 2j diameters from the end of snout, and 4 apart. Head one-fourth wider than high, its width
equals its length excluding the snout, or even behind the angle of the mouth. Upper jaw the longer, the width
of the gape of the mouth equals 4/9 of the length of the head. Median longitudinal groove shallow, becoming
most distinct posteriorly, where it reaches the base of the occipital process, which is strongly keeled and nearly
{or quite) as wide at its base as it is long, its lateral edges are nearly straight, whUst it extends to the basal bone
which is narrow and S-shaped. A few scattered granulations on the posterior portion of the head,
and over the base of the occipital process. Barbels—the maxillary ones reach just beyond the base of the
pectoral, the external mandibular are not quite so long. Teeth—obtusely conical on the palate, in four
widely separated patches, those on either side of the vomer being smaller than the palatine patches. Fins—
the dorsal as high as the body, the spine as long as the head excluding the snout, anteriorly in its upper half
serrated, in its lower roughened, it is serrated posteriorly : the length of the base of the adipose dorsal equals
half of that of the rayed fin. Pectoral spine i-athcr shorter than that of the dorsal, externally it is serrated in
its anterior half, rough in its posterior, whilst internally it is serrated, it reaches 2/3 of the way to the ventral.

Ventral just reaches the anal. Colours—bluish along the back, becoming lighter on the sides and below,
fins blackish externally.

In Cuv. and Val. xv, p. 161 , is Pimelodus or Hemipimelodus Peronii, marked as from India, but with the
further oteer^ation that the locality from whence it was procm-ed is not recorded. It has A. 16. Head 5 in
the total. The maxillary barbels scarcely extending beyond the opercle. It may be this species from which
the palatine teeth ar-e absent. It would seem that absence of palatine teeth is more general in East Indian species
in those forms in which they are normally globular, than those in which they are villifoi-m when present.

Habitat.—Malabar coast of India and Ceylon. Specimen figured 9'8 inches in length and from
Malabar.

3 2
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Genus, 6

—

Bateachocephalus, Bleeher.

BrancMostegals five. Gill-membranes united at the throat, without a notch, not confluent with the shin of the

isthmus. Cleft of mouth wide : lower jaiu the longer. Eyes with a free circular margin. Nostrils approximating,

the imsterior provided with a valve. Barbels two, rudimentary, and inserted at the chin. Teeth obtusely conital

in either jaiv, with an interspace between the outer and the i7iner rows, in a broad longitudinal band on th: palate :

none on the vomer. Dorsal fin with one spine and seven rays, inserted anterior to the veiitrals : adipose fi7i short.

Anal of moderate length, not confluent with the caudal ^vhich is forked. Ventral with si.c rays. Air-vessel in the

abdominal cavity not enclosed by bone. An axillary pore.

Geographical distribution.—From Beloochistan througlitlie seas, estuaries, and tidal rivers of India to the

Malay Archipelago and beyond.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Batrachocephalus mino, A. 20. Silvery, darkest along the back and uppei- lobe of the caudal fin. Seas,

estuaries and tidal rivers of India to the Malay Archipelago.

1. Batrachocephalus mino, Plate CVIII, fig. 1.

Ageneiosus mino, Ham. Buch. Fish. Ganges, pp. 1-58, 375.

Batrachocephalus ageneiosus, Bleeker, Silur. Batav. p. 52.

Batrachocephalus micropogon, Bleeker, 1. c. p. 118, and Atl. Ich. Silur. p. 48, t. G5, f. 1.

Batrachocephalus mino, 'BXeQ^er, Beng. en Hind. p. 58; Giinther, Catal. v, p. 182 ; Day, Fish. Malabar,

p. 182.

B. v, D. I/O, P. 1/7, V. 6, A. 20 (^), C. 15.

Length of head 4J-, of caudal 5, height of body 6 in the total length. Eyes—diameter 4 in the length

of head, 1/2 a diameter from the end of snout, and 1\ apart. The greatest width of the head equals its length

behind the middle of the eyes. Gape of mouth wide, the cleft of the mouth reaches to below the centre of the

orbit. Occipital process rather longer than wide at its base, it is lineated in roughened lines. Basal-bone

crescentic and narrow. Barbels—minute. Teeth—in a broad longitudinal band on the palate. Fins—dorsal

spine of moderate strength, as long as the head behind the middle of the eyes : base of the adipose dorsal

equal to half that of the rayed fin. Dorsal and pectoral spines serrated on both edges. Upper caudal lobe a

little the longer. Colours—silvery, darkest along the back and upper lobe of the caudal fin.

Habitat.— Seas, estuaries and tidal rivers of India and Burma to the Malay Archipelago : the one figured

was from the Irrawaddi. It is not common and held in no esteem as food.

Genus, 7

—

Ketengos, Bleeker.

BrancMostegalsfive. Gill-membranes united, not confluent ivith the isthmus, but having a free posterior edge,

v}hich is notched. Head osseous superiorly. Eyelids with a free circular margitt. Cleft of mouth deep : upper jaw

the longer. Barbels six, small, no nasal ones. Nostrils approximating, the posterior provided with a valve. A single

row of compressed teeth, which are sub-truncated or almost tricuspid in the jaws : palate edentulous. Dorsal fin with

one spine and seven rays, inserted anterior to the ventrals : adipose fin short : anal of moderate length and not

continuous with the caudal, lohich latter is forked. Ventral with six rays. Air-vessel not enclosed in bone. An
axillary pore.

Geographical distribution.—Andamans to the Malay Archipelago.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Ketengus typus. A, 19-20. Silvery. Andamans to the Malay Archipelago.

1. Ketengus typus, Plate CVIII. fig. 2.

Bleeker, Silur. p. 9, Nat. Tyds. Ned. Ind. i, p. 271, and Atl. Ich. Silurida;, p. 44, t. 82, f. 1 ; Giinther,

Catal. V, p. 177.

Pimelodus pectinidens, Cantor, Catal. p. 2G1.

B. v, D. I/O, P. 1/7-8, V. 6, A. 19-20 (V|), C. 15.

Length of head 4f, of caudal h\, height of body 5| in the total length. Eyes—diameter 5j in the

length of head, \\ diameters from end of snout, and 2 J apart. The greatest width of the head equals its length

excluding the snout. Upper surface of the head, occipital process and basal bone of the dorsal fin densely

granulated. The width of the gape of the mouth equals the length of the head excluding the snout.

Longitudinal groove along the upper surface of the head deep but narrow, commencing on the snout it is

not continued so far as to the base of the occipital process which is as long as wide at its base. Teeth—as

defined in the genus. Fins— dorsal spine as long as the head and serrated on both edges : base of the adipose

nearly as long as that of the rayed fin. Pectoral spine a little shorter than that of the dorsal and serrated on

both edges. Colours—silvery.

Habitat.—The Andamans to the ISIalay Archipelago. The specimen figured was from Port Blair.
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Genus, 8—OsTEOGENioscs, Bleeker.

Braneh'ostegals five. GiU-memhranes united at the throat, emargmate and overlapping the isthmus not heing

confluent with it : upper surface of the head covered with very thin skin: mouth anterior: upper jaiu the longer.

Nostrils approximating, the posterior provided with a valve. Barbels, a single pair of semi-osseous maxillary ones.

Teeth in the jaws villiform : obtusely conical on the palate, where they^ form two widely separated patches. Dorsal

with one spine and seven rays, inserted anterior to the ventrals : adipose fin shoH. Anal of moderate length not

united with the caudal, which is forked. Ventral ivith six rays. Air-vessel in the abdominal cavity not enclosed in

bone. An axillary pore.

Geographical distribution.—Seas and estuaries of India to the Malay Arcliipelago, sometimes entering-

rivers.

Uses.—Eaten by tLe poorer classes. A coarse isinglass is made from its air-vessel.

SYNOPSIS OF SPECIES.

1. Osteogeniosus militaris, A. 19-22. Length of head ii to 4^ in the total length. Greatest width of

head equals its length behind the angle of the mouth. Seas of India to the Malay Arehipelago.

2. Osteogeniosus sthenocephalus, A. 20. Length of head 4f in the total length. Greatest width of head

equals 1/2 its length. Burma.

1. Osteogeniosus militaris, Plate CVIII, fig. 4.

Silurus militaris, Linn. Syst. Nat. i, p. 503 ; Bl. Schn. p. 375.

Arius militaris, Cuv. and Val. xv, p. 114, pi. 430 ;
Cantor. Catal. p. 259.

Ageniosus militaris, Swainson, Fishes, ii, p. 305.

Osteogeniosus Cantoris, Bleeker, Beng. en Hind. pp. 130, 582 ; Blyth. P. A. S. of Beng. 1858, p. 286.

Osteogeniosus militaris, Bleeker, Beng. en Hind. p. 58 ; Giinther, Catal. v, p. 181 ; Kner. Novara Fische,

p. 314 ; Day, Fish. Malabar, p. 181.

Tone keliti. Tarn.

B. V, D. I/O, P. 1/10-11, V. 6, A. 19-22 (^^Zh^), C. 17, Vert. 18-29.

Leno-th of head 4i to U, of caudal 7*, height of body 5J to 6i in the total length. .B)/es—diameter 7

in the lentrth of head, 2 diameters from the end of snout and 4 apart. The greatest width of the head equals

its leno-th°behind the angle of the mouth : its height 2/3 of its length : the width of the gape of the mouth

equals'half the length of the head. Occipital process 27^ times as long as wide at its base, and its length equals

113 of that of the head. Median longitudinal groove of moderate width not extending so far as the base of the

occipital process. Upper surface of the head almost or quite smooth, a few granulations generally present

between the posterior end of the median longitudinal groove and the base of the occipital process, which last is

rouo-hened in ridges which are sometimes granular : there also usually exists a patch of granulations above the

upper edo-e of the opercle on the head. ^arieZs—rather longer than the head. Teeth— on the palate m two

somewhat crescentic patches converging anteriorly. Fr/js—dorsal spine as long as the head excluding the snout,

serrated in its upper portion anteriorly and in its whole extent posteriorly. Pectoral spme somewhat stronger

than that of the dorsal, the fin reaches about half way to the ventral. Anal highest anteriorly where it equals-

half the length of the head. Co/owrs—silvery, darkish superiorly, fins tinged with red.

Habitat.— Seas, estuaries and tidal rivers of India to the Malay Archipelago. A specimen m the

Calcutta Museum is 14 inches long. The specimen figured was from Bombay and is 8 inches m length,

2. Osteogeniosus sthenocephalus, Plate CVIII, fig. 3.

B. V, D. i/O, P. 1/9, V. 6, A. 20 (A), C. 17.

Length of head 4|, of caudal 5^, height of body 7h in the total length, ^es—diameter G'i in the

leno-th of head, 2 diameters from the end of snout, and 3 apart. The greatest width of the head equals halt its

length • the width of the gape of the mouth equals half the length of the head. Occipital process three times

as lon<^ as wide at its base, its length equals 1/3 of that of the head. ]\Iedian longitudmal groove rather wide

and does not extend quite to the base of the occipital process. Upper surface of the head with a tew

granulations between the posterior end of the median grove and the base of the occipital process, which last is

roughened in ridges. Barbels—as long as the head. i^/»s—as in the last species, except that the anterior

portion of the anal fin is as deep as the head excluding the snout is long. Colours—siXyevj, darkest superiorly.

This fish differs from the preceding species in having a much narrower head, deeper anal fin, and flatter

snout.

Habitat.—A single specimen captured at Moulmein.

Genus, 9

—

Panqasius, Cuvier and Valencienyies.

Pseudopangasius and Relicophagas, Bleeker.

Branchiostegals from about seven to twelve. Gill-openings wide,_ the membranes not confluent with the skin of

the isthmus and rather deeply notched. Upper jaw the longer. Eye with a free orbital margin. Nostrils at some
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distance apart, both patent, the anterior situated in front of, or on the upper edge of the snout. Four slender barbels,

one maxillary and a pair behind the chin. Teeth villiform intermixed with conical ones in the jaivs : those in the

vomer, ifpresent, distinct from those on the palatines. Dorsal fin inserted anterior to ventral and with one spine and

seven rays : adipose fin short. Ventral with six rays. Pectoral with a spine. Anal rather elongate (29 to 39 rays),

not confluent with the caudal. Air-vessel in the abdominal cavity and not enclosed in bone. One or more axillary

pores.

This genus is divided by Bleeker in the following manner :

—

A.

—

Anterior nostril piatent and entirely anterior on the snout.

1. Pangasius. Four groups of teeth ou the palate, those on the palatines close to the vomerine ones and
forming a transverse band.

2. Pseudopangasius. Vomerine teeth forming a broad square patch, those on the palate in an oblong

lateral patch.

B.

—

Anterior nostril patent on upper edge of the snout.

3. Helicophagus. Teeth on the vomer if present in two small patches.

Geographical distribution.—Large rivers and estuaries of India and Burma to the Malay Archipelago.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Pangasius Buchanani, D. -f/O, A. 31-34. Large rivers of India and perhaps Java.

1. Pangasius Buchanani, Plate CVIII, fig. 5.

Pimelodus pangasius, Ham. Buch. Fish Ganges, pp. 1G3, 378, pi. 38, f 52.

Pangasius Buchanani, Cuv. and Val. sv, p. 4.j, pi. 425 ; Bleeker, Hind. pp. 68 and 118; Blyth, Proc.

A. S. of Beng. 1858, p. 286 ; Giinther, Catal. v, p. 62.

?Pangasin,s djambal, Bleeker, Batav. p. 181, and Atl. Ich. SHur. p. 73, t. 1(> ; Giinther, Catal. v, p. 62.

Jellum, Ooriah.

B. ix-x, D I/O, P. 1/12, V. 6, A. 31-34 (^:f^), C. 19.

Length of head 5i to 6, of caudal 5 to 5j, height of body 4 to 5 in the total length. Eyes —jtartlj on

the lower surface of the head, and in the commencement of its anterior half, the width of the interorbital space

equalling the length of the head excluding the snout. The greatest width of the head equals its length behind

the angle of the mouth. Upper jaw the longer : width of the gape of the mouth equals 3/7 of the length of

the head, its cleft reaches to below the hind nostril and is opposite the centre of the front edge of the eye.

Upper surface of the head smooth in small specimens, rather lincated in large ones especially along the occipital

process which is from 2i to 3 times as long as wide at its base. Barbels—the maxillary ones reach the base of

the pectoral fin : the mandibular ones are half as long as the head. Teeth—on the palate in a crescentic row,

the vomerine patches being either distinct from or just confluent with those on the palate. Fins—dorsal spine

of moderate strength, as long as the head behind the angle of the mouth, slightly serrated anteriorly, in its

entire length pesteriorly. Pectoral spine rather stronger than that of the dorsal, in some specimens of the

same length, in others as long as the head, denticulated internally. Caudal deeply forked. t'oZoMW— silvery,

darkest along the back and glossed with purple on the sides : cheeks and under surface of the head shot with

gold. Air-vessel—large, its anterior portion occupies about 1/2 the length of the abdominal cavity, and is then

divided by a constriction from the second portion, which is narrowed and divides into two small continuations

one of which extends on either side amongst the muscles covering the hteuial spines, as far as to above the

middle of the anal fin. The anterior portion of the air-vessel has a large pp-amidal and cellular cavity, the base

of which is anterior, on either side of this cellular cavity is a pyriform smooth chamber the two communicating

anteriorly. The remainder of the air-vessel is cellular or rather furnished with vahiilar-formed folds.

Habitat.—Large rivers and estuaries of India, Assam, Burma, and perhaps the Malay Archipelago. It

attains upwards of 4 feet in length, and is a foul feeder.

Genus, 10—PsEUDECTEOPiUS,* Bleeker.

Clupiisoma, Swainson ; Schilheicldhys, Bleeker.

Branchiostegals from, six to ten. Gill-opienings wide, the membranes not confluent with the shin of the isthmus

and rather deeply notched. Body elongated and compressed. Head covered with soft skin. Eyes large, with or

vnthout broad adipose lids, and situated behind as well as a little below the angle of the mouth, being usually partly

* Genns Eutropius, Mnller and Troschel, is clo.sely allied but has its mandibular barbels of each side placed one behind the

other: Dr. Guntber gives as its geographical distribution "Tropical Africa. Kast Indies." Two of the species he cites belong to

Psettdeutrnivus, the remaining one he describes as new. Eutropius ohtusirostris, Gunther Catal. v, p. 53, it seems to be of doubtful East

Indian origin : it was purchased in Liverpool, and is as follows;

—

}). i I

0,P. 1/8, V. 6, A. 54.

Height of body 4i in the total length without the caudal fin : length of head 4|. Eyes without Jidipose lids. Maxillary

barbels as long as the head. Dorsal spine 3/4 as long as the head. Vomerine teeth in an uninterrupted transverse baud, not confluent

with the palatine one. India 3 inches long. This fish apjiears to me to be probably of African origiu.
*
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on the inferior surface of the head. Upper jaiv, as a rule, the longer. Nostrils patent, the posterior ones transverse

and as near together as theij are to the anterior pair. Barbels eight, one nasal pair, one maxillary and

two mandibular pairs, these last commencing in a transverse line close to the hind margin of the lower lip. Teeth

villiform on the jaws and palate. Dorsal fin short, with one spine and six to eight rags; a very small adipose dorsal

which may be absorbed in the adult (Schilbeichthys) ; pectoral with a serrated spine ; anal long, terminating at some

distance from, a forked caudal. Ventral with from 6 to 8 rays. Air-vessel rather small, some^vhat heart-shaped, with

a notch at its anterior edge, and closely attached to the front surfaces of the veHebrai. An axillary pore generally

present.

Geographical distribution.—Fresli waters of Sind, India, Ceylon, and Burma to the Malay Archipelago,

where Bleeker observed it appears to have a single representative.*

Uses—These fishes are all excellent as food, but in some localities are to be avoided as they consume offal.

SYNOPSIS OF SPECIES.

Psmdeutropiws goongwaree, A. 54. Nasal barbels reach the dorsal, maxillary barbels the anal fin : the

mandibular are about as long as the head. Cleft of mouth to below first third of the eye. Deccan, Bengal,

and Burma.
2. Pseudeutropius taakree, A. 43-46. Maxillary barbels reach middle of pectoral fin, the mandibular ones

shorter than the head. Deccan, Kistna, and Jumna rivers.

3. Pseudeutropius acutirostris, A. 42-46. Snout projecting, and inferiorly covered with teeth which are

entirely in advance of those of the lower jaw. The maxillary barbels reach the anal fin, the mandibular ones

are as long as the head. Burma.
4. Pseudeutropius murius, A. 38-43. Maxillary barbels as long as head, the others shorter. Rivers of

India except its more southern portion.

5. Pseudeutropius Sykesii, A. 3.5-37. Maxillary barbels reach the ventral fin, the mandibular ones as long

as the head. Teeth on the palate in two distinct patches.

6. Pseudeutropius atherinoides, A. 33-41. Maxillary barbels reach the anal fin, the mandibular are longer

than the head. Dark bands along the body, and a spot at the base of the caudal. India (except the western

coast) and Assam.
7. Pseudeutropius garua, A. 29-36. Maxillary barbels reach the ventral fin, the mandibular pairs are

about as long as the head. The adipose dorsal fin is absent in adults. Throughout the large rivers of Sind,

India, Assam, and Burma.

1. Pseudeutropius goongwaree, Plate CIX, fig. 3.

Hypophthalmus goongiaaree, Sykes, Trans. Zool. Soc. ii, p. 369, t. 64, f. 3.

Bagrus goongtvaree, Bleeker, Beng. en Hind. p. 56 ;
Jerdon, M. J. L. and Sc. 1849, p. 336.

Eutropius viacrophtfiahnus, Blyth. P. A. S. of Beng. 1860, p. 156.

Pseudeutropius goong^varee, Giinther, Catal. v, p. 61; Day, Proc. Zool. Sbc. 1869, p. 617.

B. vi, D. f 1 10, P. 1/13, V. 6, A. 54 (/J, C. 17.

Length of head 5, of caudal 5, height of body 5 in the total length. Eyes—with a very broad circular

adipose lid, situated partially on the lower surface of the head, diameter 2f in the length of head, 3/4 to 1

diameter from the end of snout, and 1 apart. The median longitudinal groove on the head reaches the base of

the occipital process, which latter is narrow, especially at its base. Width of the head rather above 1/2 its

length. Upper jaw the longer : width of gape of mouth equals the diameter of the eye : cleft extends to

below first third of the eye. Barbels—the nasal pair reach the base of the dorsal fin, the maxillary the anal

fin, and the mandibular ones are about as long as the head. Teeth—in a wide pyriform band wider than those

in the jaws, the vomerine and palatine groups touching, but the two vomerine patches having a short interspace

between them. Fins—dorsal spine somewhat slender, nearly as long as the head and very finely serrated

posteriorly. Pectoral spine slightly longer, stronger, and rather strongly denticulated internally. Ventral fin

not quite 1/2 as long as the head, and under the centre of the dorsal fin. Caudal forked. Free portion of the

tail rather higher at its base than it is long. Colours—silvery, darkest superiorly.

Hahiiat.—Rivers of the Deccan, Bengal and Burma, attaining about a foot in length. The specimen

figured (life-size) was from Kurnool.

2. Pseudeutropius taakree, Plate CIX, fig 4.

Hypophthalmus taakree,^ Sykes, T. Z. S. ii, p. 369, t. 64, f. 4.

Bagrus taakree, Bleeker, Hind. p. 56 ; Jerdon, M. J. L. and Sc. 1849, p. 336.

Pseudeutropius longimanus, Giinther, Catal. v, p. 60.

Eutropius taakree, Day, P. Z. S. 1867, p. 564.

Pseudeutropius taakree. Day, 1. c. 1869, p. 617.

* Dr. Giinther (Geolog. Mag. Oct. 1876) detennines a fossil fish from Sumatra, deficient of a head, to be a Pseutleuiropius.

He does not note the position of the harliels !

• t .for remarks on the specimen of Pseudeutropiiis, Sykes, which formed the type of P. longimanus, Giinther, see Preface under

the head of Col. Sykes.
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B. vi, D. ^V I

0, P. 1/10-11, V. G, A. 43-52 (^:4^), C. 17.

Leno-th of head 6 to 6j, of caudal 6, height of body 5 to G in the total lengfth. Eyes—situated behind

the ano-le of the mouth and partly on the under surface of the head, having broad circular adipose lids,

diameter '2f to 3 in the length of head, 2/3 to 1 diameter from end of snout, and 1 apart. The greatest width

of the head equals 1/2 its length, the width of the gape of the mouth 2/5 : the cleft of the mouth extends to

opposite the middle of the front edge of the eye. Occipital process long and slender, scarcely reaching the

basal bone of the dorsal fin. Median longitudinal groove on the head shallow and reaching to the occipital

process. Barbels—the nasal half as long as the head, the maxillaries reach the anal, whilst the mandibular

ones are a little longer than the head. Teeth—the vomerine and palatine ones in a distinct patch. Fins—
dorsal spine smooth anteriorly, serrated posteriorly, it is as long as the head without the snout. Pectoral spine

strono-er, serrated internally and almost as long as the head. Ventral rather above half as long as the head and

reaches the anal. Free portion of the tail about as high at its base as it is long. Colours—silvery, with a gloss

of green along the back : caudal stained with gray at its edges.

I have obtained in Burmah, as high as ilandalay, specimens which I am unable to separate from this

species, except that in some the pectoral spine is sHghtly shorter, in others the adipose fin is almost or quite

absent.

Habitat.—Poona, the Deecan, the rivers Kistna and Jumna. It attains upwards of a foot and a half

in leno-th, and is good eating. The specimen figured (life-size) was from Kurnool.

3. Pseudeutropius acutirostris, Plate CIX, fig. 1.

Dav, Proc. Zool. Soc. 1869. p. 618.

? Bagrus exodon, Val. in Bel. Voyage Ind. Or. Zool. p. 385, pi. 4, f . 1 ; Cnv. and ^ al. siv, p. 394

;

Bleeker, Beng. p. 56.

B. vi, D. i I

0, P. 1/7, V. 6, A. 42-46 („»„), C. 17.

Length of head 41 to 5, of caudal 5, height of body 5 in the total length. %es—without adipose lids,

situated behind the cleft of the mouth, cUameter 1/3 of the length of the head, 1 diameter from the end

of snout, and also apart. The greatest -svidth of the head equals half its length. Upper surface of the head

flat and' ragose. Upper jaw elongated, and projecting considerably beyond the lower. The median

loncritudinal groove on the head reaches the base of the occipital process, which is narrow and 2/7 as -n-ide

at fts base as it is long. Barbels—the nasal rather longer than the head, the maxillary reach the base of the

anal fin, the mandibular ones as long as the head. Teeth—the whole of the under surface of the snout toothed,

the pre'maxillaries being entirely in advance of the lower jaw,* in two minute patches on the vomer,

and of the same character on the palatines, which are not continuous with those on the vomer. Fins—dorsal

spine as long as the head behind the angle of the mouth, it is finely serrated posteriorly. Pectoral spine

strono", rough externally, and with about ten strong teeth internally, it is as long as the head excluding the

snout?' Ventral arises somewhat Ixjliiud the base o"f the dorsal fin : caudal deeply forked. CoZoztrs—silvery, a

black spot on the occiput, and a black blotch at the base of the dorsal fin.

The snout of this species much resembles that of Arias acutirostris, plate XCVII. The description in

Cuv. and Val. of Bagrus exodon appears to apply to this species, but the figure is very different, whereas it is

said to have come from Bengal.

The common form has no elongation of the snout, although of the same size as the one havmg such an

elongation, but otherwise the same.
' The eyes as a consequence are 2^ in the length of head, and 1/2 a

dianieter from the end of snout : one specimen has a long anal papilla. It extends all through the rivers of

Burma as far to the east as Moulmein. It is evidently the Burmese representative of P. atherimides o{

India. Belangers specimen if from India (not Burma) may have been a specimen of the P. atherinoides with

an elongated snout.

jZahitat.—The Irrawaddi and other large Burmese rivers. It does not appear to exceed the size of the

specimen figured.

4. Pseudeutropius murius, Plate CIX, fig. 6.

Pimelodus muriiis, Ham. Buch. Fish. Ganges, pp. 195, 378.

Bagrus murius, Cuv. and Val. xiv, p, 393 ; Bleeker, Beng. p. 56.

Pachypterus melanurus, Swainson, Fishes, ii, p. 306.

Baqrus Buchananii, Val. in Jacq. Voy. Ind. Orient, pi. xvi, f. 3.

Eu'tropiiis ? murius, Giinther, Catal. v, p. 54.

? Pseudeutropius megalops, Giinther, Catal. v, p. GO.

Pseudeutropius miiritis. Day, Proc. Zool. Soc. 18G9, p. 306.

Muri-vacha, Ooriah and Bengali; Motusi, Beng. ; Butchua, Hind. ; Ke-raad, Punj. ; Chhotkd vdcJioyd, of

the Kusi (H. B.)

B. V, D. i
I

0, P. 1/10, V. 6, A. 38-43 (^^^o), C. 17.

* In the variety iu ^vUich the snout is not elongated, still the prema-xillary is entirely in front of the mandibles.
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Lengtli of head 5| to 6, of caudal 5| to 6, height of body 5| to 6 in the total length. %es—lateral and

very slightly on the lower surface of the head : each with a broad, circular, adipose lid, diameter 3 to 3| in the

length of head, 3/4 of a diameter from end of snout, and 1 apart. The greatest width of the head is rather

aljove 2/3 of its length. Jaws compressed, the upper slightly the longer, the cleft reaches nearly or quite

to below the front edge of the eye : the width of the gape equals 1/3 of the length of the head. The median

longitudinal groove on the head extends to the end of the occipital process which is narrow, short, half as wide at

its base as it is long, and with a long interspace between it and the basal bone of the dorsal fin. Barbels—the

nasal reach to a short distance behind the posterior edge of the orbit : the maxillary to the base of the pectoral

fin, whilst the two mandibular pairs are a little longer than the head. Teeth—on the vomer and palate

foi-m an almost uninterrupted semilunar band. Fins—dorsal spine nearly as long as the first ray, it is weak,

as long as the head excluding the snout, very finely serrated anteriorly, more coarsely posteriorly. Pectoral

spine weak, nearly or quite as long as the head, rough externally, serrated internally. Ventral small, 1/3 as

long as the head. Caudal deeply forked. Caudal peduncle as long as deep at its base. C'otoj</-s—silvery,

lightest along the sides and below : dorsal, pectoral and caudal fins darkest at their margins.

In P. merjalops, the maxillary barbels extend to beyond the origin of the anal fin, but I do not see any

other difference.

Barjrus Buchanani, Val. in Jacq. Voy. Ind. Orient, belongs to this Genus, as I convinced myself on seeing

the type specimen, but my notes on which I have mislaid. I think it was this species but am in doubt.

Habitat.—Rivers of Sind, Orissa, the Jumna and rivers of Bengal and Assam, attaining about 6 or 8

inches in length. The figure of this fish is on Plate cviii, fig. 6, not Plate cix, as stated on the last page.

5. Pseudeutropius Sykesii, Plate CIX, fig. 5.

ScJdlhe Sykesii, Jerdon, M. J. L. and Sc. 1849, p. 335.

Pseudeutropius Mitchelli* Giinther, Catal. v, p. 59.

Pseudeutropius Sykesii, Day, Proc. Z. S. 1865, p. 289, and Fishes of Malabar, p. 191.

Nah-kelletee, Tam.

B. viii-ix, D. I I

0, P. 1/9, V. 6, A. 35-37 {^^.-s^), C. 17.

Length of head 6, of caudal 6, height of body 6 in the total length. %es—diameter 3 to 3|-

in the lengtli of head, 1 diameter from the end of snout, and li apart. Head rather higher than wide, its

greatest width equals its length excluding the snout. The angle of the mouth is on a level with the

lower edge of the orbit. Upper jaw slightly the longer : posteriorly it reaches 2/3 of the distance between

the snout and front edge of the orbit. The median longitudinal groove on the upper surface of the head

reaches to the base of the occipital process, which latter is narrow. Barbels—the nasal pair reach to the

front edge of the orbit, the maxillary pair to tlie end of the pectoral or middle of the ventral, the mandibular

ones are as long as, or a little longer than the head. Teeth—those on the palate in two distinct patches. Fins—
dorsal spine slender, as long as the head excluding the snout, and finely serrated posteriorly : adipose fin small.

Pectoral spine stronger and slightly longer than that of the dorsal, smooth externally, denticulated internally

with about twenty-two teeth. Ventral commences just behind the vertical from the last dorsal ray : caudal

forked, lower lobe slightly the longer. Colours—bluish-silvery along the back, becoming silvery-white on the

sides and below. Dorsal and caudal gray, the other fins white.

Habitat.—Western coast of India in fresh-water, it attains about 6 inches in length.

6. Pseudeutropius atherinoides, Plate CIX, fig. 2.

Silurus atherinoides, Bloch, t. 371, f. 1 ; Bl. Schn. p. 386.

Pimelodus angids and urua. Ham. Buch. Fish. Ganges, pp. 177, 180, 377, pi. 29, f. 69.

Bagrus atherinoides, Cuv. and Val. xiv, p. 396 ; Bleeker, Beng. p. 66 ; Jerdon, M. J. L. and Sc. 1849,

p. 336.

Bagrus angids and urua, Cuv. and Val. xiv, pp. 393, 395 ; Bleeker, Beng. pp. 54, 56 ;
Blyth, Proc. Asi.

Soc. Beng. 1858, p. 285.

Pachypterus atherinoides and trifasciatus, Swainson, Fishes, ii, p. 306.

Bagrus exodon, Bleeker, Hind. p. Ill (not Val.)

Pseudeutropius atherinoides, Giinther, Catal. v, p. 68.

Put.tul, and Ghel-lee, Punj. ; Ah-hee, Sind. ; Put-tah-re, N. W. Prov. ; Akku-jella, Tel. ;
BattuU and

Bo-potassi, Ooriah ; Boh-du-ah, {Pdtasi, and Doyi, H. B.), Assam.

B. vi, D. ^Ij
I
0, P. 1/7, V. 6, A. A. 33-41 (^i-^), C. 17.

Length of head 6 to 64, of caudal 5, height of body 44 to ^ in the total length. Eyes—yvith free

orbital margins, no adipose lids, situated partially on the lower surface of the head : diameter 2|- to 3 in the

* Dr. Giinther as a Recorder of facts, animadverted on my considering his luelWletermined! P. ilitchelli, a synonym of

P. Syhesii, Jerdon, observing " if lie cannot verify his assertion by the examination of the typical specimen, he has no right to exchany;e

the name of a well-determined species for a doubtful one," (Zool. Record. 1865, p. 19J).
" Jerdon had described the species fifteen

years before l)r. G iinther, and sufficiently well for my recognizing it at a locality where he found it.

3 p
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length of head, and about 1/2 a diameter from the end of snout. The greatest width of the head equals

two-thirds of its length. Upper jaw a little the longer. The median longitudinal groove on the head broad,

Bhallow, and reaches to the base of the occipital process, which is four times as long as broad at its base and

extends to the basal bone of the dorsal fin. Barbels—the nasal slightly longer than the head, the maxillary

reach the base of the anal (in some Madras specimens only to the ventral) fin, the mandibular pair are

ratlicr longer than the head. Teeth—in the premaxillaries usually anterior to those in the mandibles : in a

narrow, uninterrupted, crescentic band across the palate. Fins—dorsal spine two-thirds as long as the head,

anteriorly rugose, finely serrated posteriorly. Pectoral spine rather longer and stronger than that of the

dorsal, with about ten denticulations internally. Ventral half as long as the head. Caudal deeply forked.

Colours—silvery, greenish along the back, and -svath three or four bands along the sides formed by black spots.

Occiput and anterior portion of dorsal fin dark coloured.

In a specimen from the Deccan a rather elongated anal papilla exists. I have found the number
of anal rays in diiierent localities as follows : Sind, 38-39 ; Punjab, 35-39 ; Assam (lower) 38, (upper) 41-44

;

the Sone river, 38-44 ; Orissa, 38-41 ; Madras, 35-36. Some of the higher numbers, as at Debrooghur in Upper
Assam and a single specimen with 44 anal rays at the Sone river, I have omitted from the above formula.

Hahitat.—Throughout Sind, India (excluding the western coast) and Assam ; rarely attaining to above

4 or 5 inches in length. P. urua is said to come from rivers and ponds of the northei-n parts of Bengal.

8. Pseudeutropius garua, Plate CIX, fig. 6.

Silurus garua, Ham. Bnch. Fish. Ganges, pp. 15G, 375, pi. 21, f. 50.

Schilbe garua, Cuv. and Val. xiv, p. 379, pi. 413; Bleeker, Beng. pp. 54, 110; Blyth, Proc. A. S. of

Beug. 1858, p. 283.

Clupisoma argentata, Swainson, Fishes, ii, p. 306.

Schilbichthys garua, Giinther, Catal. v, p. 57.

Pstideutropius garua. Day, Proc. Zool. Soc. 1869, p. 307.

Punia biichna, Ooriah ; Puttosi, Beng. ; Buchua, Hind. ; Dhon-ga-nu, Sind.
;
(Eocha, Testa, H. B.)

B. vi, D. 1 P. 1/11, V. 6, A. 29-36 (^'33), C. 17.

Length of head 5| to 6i, of caudal 4i, height of body 5j to 7 in the total length. Eyes—situated

partly on the lower surface of the head, having a broad, circular, adipose lid, diameter 35- to 4 in the length of

the head, li diameters from the end of snout, and 2^ apart. The greatest width of the head equals its length

excluding the snout. Upper jaw the longer, the width of the gape of the mouth is 2/5 in the length of the

head. Occipital process about four times as long as it is wide at its base, and does not quite reach the basal

bone. Barbels—nasal from 1/3 to 1/2 as long as the head, the maxillary extend to the middle or end of the

ventral fin, the two mandibular ones are about as long as the head. Teeth—in a semilunar band across the palate,

those of the vomer contiguous to those of the palatines, and each patch being semicircular internally : some-

times the two vomerine patches have an interspace between them. Fins—dorsal spine rather slender, rugose

anteriorly and feebly serrated posteriorly, as long as the head behind the nostrils, whilst the pectoral is of equal

length or a little longer, stronger and denticulated internally. The adipose dorsal generally only exists in the

immature, and becomes almost imperceptible in the adult : as its non-existence forms the chief distinction of the

Genus Schilblchthi/s from that of Pseudeutri/iJtus, whilst its absence is merely the result of age, I have not adopted

the former designation. Lower caudal lobe the longer. Air-vessel—small, somewhat heart-shaped, and closely

attached to the front surface of the anterior vertebras. Colours—silvery, fins stained with gray.

Hahitat.—Found generally throughout the larger rivers of Sind, India, Assam, and Burma. Attains

upwards of two feet in length. The specimen figui-ed (7 inches long) was from Calcutta.

Genus, 11

—

Olym,* McClelland.

Branchiosteus, Gill.

Body elongate and low, the dorsal profile nearly horizontal : head depressed and covered superiorly with soft

shin. Qill-openings ivide, the gill-membranes not being confluent with the shin of the isthmus, but notched nearly to

the chin. Mouth terminal and transverse : jaws of about equal length, or the lower the longer. Nostrils remote from
one another, the posterior provided with a barbel. Barbels eight. Eyes small. Villiform teeth in the jatrs and on

the p)alate. First dorsal 'fin withou,t a spine,f and with from six to eight rays : adipose dorsal long and lo)". Anal

of moderate length {15 to 23 rays): ventrals inserted below the dorsal and having six rays: caudal rounded or

lanceolate. Air-vessel not enclosed in bone. Shin smooth.

Gill subdivided the Genus into (a) those species which have the jaws subequal in length : anal with more

than 20 rays: caudal lanceolate (Olyra)
;

(b.) others in which the lower jaw projects : anal with le-iS than 20

rays : caudal rounded (Branchiosteus).

Geographical distribution.—Small fishes from the Khasya hills and British Burma.

* Preoccupied by Linn, in order Graminew.

t Dr. Giinther observes "dorsal fin short with a splae." McClelland sa^-s "no dorsal spine," and I have found uoue in

0. Burmanica.
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SYNOPSIS OF SPECIES.

1. Olyra longicaudata, D. 7/0, A. 23. Jaws of equal length. Caudal lanceolate. Kliasya hills.

2. Olyra Burmanica, D. 8/0, A. 16. Jaws of equal length. Caudal lanceolate. Pegu hills.

3. Olyra laticeps, D. 6/0, A. 1.5. Lower jaw the longer. Caudal rounded. Khasya hills.

1. Olyra longicauda.

McClelland, Cal. J. N. H. ii, p. 588, pi. xsi, f. 1 ; Bleeker, Beng. p. 58 ; Giinther, Catal. v, p. 98.

B. vi, D. 7/0, P. i V. 6, A. 23, C. 12.

Jaws of equal length. Barbels—eight. Fins— pectoral, preceded by a rough spine. The middle rays of
the caudal prolonged to a lengthened point. Air-vessel—membraneous, and placed in the anterior part of the
abdomen.

Habitat.—Khaysa hills.

2. Olyra Burmanica, Plate CXI, fig. 5.

D. 8/0, P. i, V. 7, A. 16 (A), C. 17.

Length of head 7|, of caudal 3, height of body 7? in the total length. Eyes—small, subcutaneous, and
in the anterior half of the head, above the level of the angle of the mouth. Jaws of nearly equal length, head
depressed. Nostrils patent, wide apart, the posterior with a barbel in front of it, the anterior just over the
.snout, but not in front of it. Gill-openings wide, not confluent with the isthmus, and extending laterally to
opposite the end of the opercle. Barbels—eight, not dilated at their bases, the maxillary are the longest, almost
extending to the base of the ventral fin, the external mandibular as long as the head. Teeth—villiform in both
jaws, the outer row shghtly the longest ; in an uninterrujjted horse-shoe shaped band across the palate. Lateral-
line—present. Skin smooth. Air-iiessel—large, thin, and in the abdominal cavity. Fins—dorsal without any
spine, its first ray the shortest, it arises opposite the ventral : adipose dorsal very low and long. Pectoral spine
rather strong, slightly serrated externally, coarsely so internally, the fin only extends half way to the ventral.

The anal rays increase in length to the last. Caudal with its central rays strongest and elongated, making the
fin one third of the total length. Colours—dark brown.

Habitat.—Pegue Tomas or Mountains.

3. Olyra laticeps.

McClelland, C. J. N. H. ii, p. 588, pi. xxi, f. 2 ; Bleeker, Beng. p. 58.

Branchiosteus laticeps, Gill, Proc. Boston, Nat. Hist. Soc. 1862, p. 52 ; Giinther, Catal. v, p. 98.

'B. xiH, D. 6/0, P. i V. 7 (6 ?), A. 15, C. 18.

Eyes—small and vertical. Head much depressed at the snout. Lower jaw longer than the upper. Six
or eight slender barbels. Teeth—villiform in the jaws, palate edentulous. Fins—the anal rays gradually
increase in length from the commencement of the fin. Caudal entire.

Habitat.—Khasya hills.

Genus, 12

—

Callicheous, Ham. Buch.

Oinpok, Lacep. : Kryptopterus,* Kryptopterichthys, Micronema, Phalacronotus, Hemisiliirus, SHurodes,
Pseudosilurus, and Silurichthys, Bleeker : Pterocryptis, Peters.

Branchiostegals twelve to fifteen. Gill-openings wide, the membranes not confluent with the skin of the isthmus,

are deeply notched and overlap. Head covered with. skin. Cleft of mouth oblique, not extending so far as the front
edge of the eyes : the lower jaiv the longer. Eyes subcutaneous, situated behind and opposite the angle of the mouth,
lateral or sometimes partially on the lower surface of the head. Barbels four or two, one maxillary, ami some distmice

behind the symphysis a mandibular pair, the latter sometimes being rudimentary, or even absent. Nostrils remote

from one another. Teeth villiform in the jaws, in an uninterrupted (SHurodes, Bleeker) or interrupted (Galliehrous,

Bleeker) band on the vomer, none on the palatines. Dorsal fin spineless, short, rudimentary, or absent, ivhen present

anterior to the venirals : no adipose fin. Pectoral with a spine. Anal long, continuous with (Pterocryptis, Peters)
or terminating close to the caudal, the latter being forked, emarginate or rounded. Ventral with eight to ten rays.

Air-vessel rather small, attached to the loiver surfaces of the second to the fourth vertebne, and 7iot enclosed in bone.

No axillary pore.

* The Genus Kryptopterus, Bleeker (omitting the consideration of the barbels) separates those species wherein the dorsal fin is

rudimentary or absent from others in which it is short, being in fact a question of degree. Such being so, I think it preferable not to

subdivide them. Pterocryptis, Feters, forms perhaps a more natural genus, the anal being united to the caudal, but such a character
has not been deemed of sufficient importance to warrant dividing the species of Ooboides (p. 316), or Mastacembehis (p. 3.39) consequently
I have not adopted it here. It is curious that if genus Krytopterus were accepted, Professor Peters' Gangetic species with its

rudimentary dorsal fin would pertain to such, whereas my Indus one having that fin more developed would belong to CaXliclwoxis. The
only example of a CrypUypterus recorded from India, is Professor Peters' fish, this is interesting as it seems a form usually found
more to the eastwards.

3 p 2
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GeograplLical distrihutiun.—S'md, India, Ceylon, Burma, tlirough Siani, to the Malay Arctipelago and

China.

JJses. Althouo-h rarely exceeding a foot in length, these fishes are excellent as food, and owing to their

quality have been termed " Butter-fish" by Europeans in Bengal, and are generally known as " Pvffta," Hind.

SYNOPSIS OF SPECIES.

A. Anal fill unittd to the caudal.

Teeth on the palate in an uninterrupted hand.

1. Callichrous Gangeticus, D. 2, A. 75. Maxillary barbels not quite so long as the head. Ganges.

Vomerine teeth in tivo separate jnitches.

2. Callichrous Sindensis, D. 4, A. 45. Maxillary barbels reach middle of pectoral fin. Indus in Sind.

B. Anal fin distinct from the caudal.

3. Callichrous bimaculatus, A. 60-75, V. 8. Maxillary barbels reach ventral fin. Pectoral not so long as

head, spine smooth or serrated. Fresh waters of Sind, India, Ceylon, and Burma to the jMalay Archipelago

and China.

4. Callichroiis palo, A. G6-7l,y. 9-\0. Maxillary barbels shorter than the head. Pectoral spine feebly

serrated. Jumna, Ganges, and Burmese rivers.

5. Callichrous macrophthahims, A. 69-73, V. 8. Eyes large. Maxillary barbels reach middle of fish.

Pectoral fin reaches fourth or fifth anal ray. iladras, Assam, and Burma.

6. Callichrous Blalaharicus, A. 01-69, V. 8. Maxillary barbels reach anal fin: of a puqjlish brown

colour. Malabar coast of India.

7. Callichrous pabda, A. 54-00, V. 8. Maxillary barbels reach middle or end of pectoral fin. Sind,

Punjaub, Gangetic provinces, sub-Himalayan range, Assam and Orissa.

A. Anal fin united to the caudal.

Vomerine teeth in an uninterrupted hand.

1. Callichrous Gangeticus.

Fterocryptis Gangetica, Peters, Mon. Berl. Acad. I8C1, p. 712.

Cryptopterus Gangetica, Giinther, Catal. v, p. 44.

B. xii, D. 2, P. 1/12, V. 10, A. 75.

Leng-th of head nearly 1/7, height of body 2/19 of the total length. Maxillary barbels do not quite

reach the pectorals, whilst the mandibular ones reach the edge of the gill-mombrane. F('/is—pectoral spine

feebly serrated : anal united with the caudal.

Habitat.—Ganges. I have not procured this species in India, my nearest approach to it being C. Sindensis.

2. Vomerine teeth in tico separate patches.

2. Callichrous Sindensis, Plate CX, fig. 1.

B. xii, D. 4, P. 1/12, V. 8, A. 47 GV), C. 13.

Length of head 4§, of caudal 7, height of body 4§ in the total length. B^es—diameter 4| in length of

head, 1 diameter from end of snout, and 2 apart. The dorsal profile rather elevated, and a little concave over

the orbits. The greatest width of the head equals its height, or its length excluding the snout. Cleft of mouth

very oblique, the lower jaw prominent, and the eye situated rather above the angle of the mouth. Barbels—

the maxillary ones reach to the middle of the pectoral fin : the mandibular ones are thin and nearly half as long

as the head. Teeth—in two small oval patches on the vomer not confluent in the median line. Fins—dorsal

narrow at its base. Pectoral spine as long in the head behind the middle of the eyes and finely serrated internally,

the fin reaches to neai-ly above the commencement of the anal. Ventral reaches the first anal ray. Anal united

to the caudal. Colours—silvery, with a black spot behind the gill-opening and above the base of the pectoral

tin. body and fins with numerous cloudy dark markings.

Habitat. Sind from the Indus. The single specimen is figured life size.

3. Callichrous bimaculatus, Plate CX, figs. 4 and 5.

Silnrus bimaculatus, Bloch, t. oG4 ; Bl. Schn. p. 377 ; McClell. Cal. J. N. H. iv, p. 401 ; Jerdon, M. J. L.

and Sc. 1849, p. 334.

Ompoh siluroides, Lacep. v, p. 50, vi, t. i, f. 2.

Silurus checkra, canio, and dmla, Ham. Buch. Fish. Ganges, pp. 151, 152, 375.

Silunis microcephalus and bimaculatus, Cuv. and Val. xiv, pp. 360, 365.

Silurus Mysorimis, Cuv. and Val. xiv, p. 364 ; McClelland, Cal. J. N. Hist, iv, p. 402.

Callichrus iminactdatus, nebulosus, and affinis, Swainson, Fishes, ii, p. 30G.

Silurus Indicus, McClelland, Cal. Journ. Nat. Hist, ii, p. 583.

Schilbc pabo, Sykes, Trans. Zool. Soc. ii, p. 367 (not Silurus pabo, H. B.)
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Wallago microeeplialns, Bleeker, Beng. en Hind. p. 110.

Pseiidosilurus himaculatus, Bleeker, Prod. Silur. p. 277.

Phalacronotus sihiroides, Bleeker, Prod. Silur. p. 304.

Callichrous bimaculatus, Bleeker, Atl. Ich. Silur. p. 84, t. 87, f. 31.

CalUchrous bimaculatus, Ceyloneiisis, chechra and canio, Giinther, Catal. v, pp. 4.5, 46, 48.

Luka-ddmu, Tel.; Godla, Canarese ; Dimmon, Sind. ; Chotah-rvaJdah, Tarn. ; Pob-tah, Ooviah ;
Pah-hoh,

Assam. ; Pnfta, Goongwah, and Pallu, Punj. ; Goong-wah-ree and I''uf-ta, N. W. Provinces.

B. xii, D. 4, P. 1/13, V. 8, A. 60-75 (yllf^), C. 17.

Length of head 5 to 7, of caudal 6| to 7, height of body ^ to 5i in the total length. S(/es—situated

opposite the angle of the mouth, diameter 4 to .5| in the length of the head, 1 to If diameters from the end of

snout, and 2f to 3f apart. The greatest width of the head equals its length behind the angle of the mouth.

The lower jaw very prominent, the width of the gape of the mouth equals the postorbital length of the head or

behind the middle of the eyes. Barbels—the maxillary pair reach the middle of the pectoral or the

commencement of the anal. Teeth—in two small oval patches, one on either side of the vomer, and not

continuous. Fins—dorsal arises in the commencement of the second two-seventh's of the body, it is narrow

and two-thirds as high as the body. Pectoral as long as the head behind the angle of the mouth, its spine

of moderate strength, as long as the head behind the middle of the eyes or as the postorbital length of the head,

and strongly or feebly serrated internally, or even entire. Anal ceases close to, but is not continuous with, the

forked caudal. Colours—silvery shot with purple, a black spot on the shoulder behind the gill-opening

and above the middle of the pectoral fin. In some specimens this black spot is much better defined than in

others. Occasionally the caudal fin is tipped with black.

Hamilton Buchanan observes that Callichrous duda only differs from C. canio in having A. 73, instead

of A. 69, in his original report he considered them as one. In those reports G. canio is said to be identical with

the " KuiiipAbda of Goulpdru." The figure of Kanipabda 4 inches in length, and of which Buchanan has left two

views, shows the pectoral spine seiTated. Now G. canio with a sen-ated pectoral spine would be the same as

C. chechra. This brings us to uniting C. duda vnih. C. canio, and also with C. chechra. In speaking of the

Bulaya of Gorakpur or the C. canio, he again observes that this fish is the " ChhotkT chekra" of Purniah.

McClelland (Cal. Journ. Nat. Hist, ii, p. 583) under the head of Sihmis Indicus, McClell. from

Loodianah, remarks that " it is identical with S. canio, 8. duda, and S. chechra, Buch. which would seem to be

but varieties of a widely difJiised and common species."* Subsequently (Cal. Journ. Nat. Hist, iv, p. 403)

McClelland remarked " the chechra may however be conceived to be a variety of S. bimaculatus."

Buchanan remarked (Fish. Ganges, p. 161) that CalUchrous canio "has a very strong resemblance to

Silurus bimaculatus of Bloch and of La Cepede, but the tips of its tail fin are not black, a circumstance to which

Bloch's fish owes its name. Besides, in Bloch's fish the first ray of each pectoral fin is a very strong indented

prickle."

These black marks on fins have little or no signification, especially in a skin, as such may be unnatural,

but dark tipped caudal fins are not rare in Madras though uncommon inland. As to the serrated pectoral

spine Buchanan himself does not appear whilst in India to have attached a specific value to it, and I

now propose to examine whether we are justified in doing so ? and whether the G. chechra or G. canio, H. B.

are not identical with G. bimacxdatus, Bloch ?

In Orissa I found the number of anal rays varied from 66 to 74, the length of the head 5^ to 5f in the

total excluding the caudal fin, 50 per cent, had the pectoral spine smooth, 25 per cent, had it finely, whilst in

25 per cent it was coarsely serrated. At the Bowany I took some specimens, probably of S. Mysoricus, C. V.,

50 per cent, had the pectoral spine denticulated, 25 per cent, had it very finely serrated, and 25 per cent, had

it smooth. The length of the head to that of the body averaged 4f to 5 in Madras : 5 to 5| in Canara : Sj to

5f in the Bowany and also in the Punjab : and 4f to 5j in Assam.

The following were the numbers of anal rays. Madras, 60-67; Canara, 67-70; Bowany river, which

goes to Mysore, 60-66 ; Punjab, 68-72 ; Assam, 73-74. In the Deccan and Sind the numbers ranged from

70-75.

I think it is clear that the character of the pectoral spine, as to whether smoothf or serrated, is no

criterion as to species, and that Callichrous bimaculatus, Bloch, is identical with C. chechra, H. B.

Babitat.—The fresh waters of Sind, and from the Punjab throughout India, Ceylon, and Assam to the

Malay Archijielago and beyond. It attains at least a foot-and-a-half in length. Fig. 3 is from a Malabar

specimen, 8-| inches long, having its pectoral spine finely serrated internally near its termination. Fig. 4 is

from an Assam specimen, 6'2 inches long, and with its pectoral spine finely serrated internally.

4. Callichrous pabo, Plate CX, fig. 6.

Silu/ruspabo, Ham. Buch. Fish. Ganges, pp. 163, 375, pi. 22, f. 48; Jerdon, M. J. L. and Sc. 1849,

p. 335.

* In Vol. IV, Cal. J. N. H. pp. 401 , 402, McClelland appears to have altered his opinion, and considered a Callichrous fi-ora

Chusan identical with C. chida, H. B., and C. mysoricus, C. V.

t At Trichinopoly I opened eight specimens having entire pectoral spines; all were females, one had 47,844 eggs.
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Wallago f-paho, Bleeker, Beng. en Hind. p. 54.

Callichrous pabo, Giinther, Catal. v, p. 48.

Callichrous niyrescens, Day, P. Z. S. 1869, p. 616.

B. xii, D. 5, P. 1/14, V. 9-10, A. 66-71 (^3^5^), C. 17.

Length of head 5 to 5|-, of caudal 8J-, height of body 5 to 51 in the total length. Eyes—diameter

4 to 4-1- in the length of head, 1^ diameters from the end of snout, and 2-1- apart. The greatest width of the

head equals its length behind the middle of the eyes. The lower jaw slightly in advance of the upper : the

width of the gape of the mouth equals half the length of the head. Barhels—the maxillary ones reach the

hind edge of the eye or a little further ; the mandibular ones fine and short. Teeth—in two short transverse

patches i-ather distant from one another in the median line. Fins—the dorsal situated in the commencement
of the second-third of the length of the body. Pectoral fin as long as the head beliind the angle of the mouth,

the spine feebly serrated (entire in Burma) and half as long as the head. Ventral with ten rays in India, nine

in Burma. Colours—silvery, with a badly marked shoulder-spot.

I found in Burma a variety of this fish, G. nigrescens, it was clouded all over with fine dark spots, and

had black tips to the caudal lobes, and nine ventral rays.

The only specimen I obtained in India was the one figured from the Jumna. There are several in the

Calcutta Museum from the Ganges. The species is not common.
Habitat.—Jumna and Ganges rivers, also Burma. Ham. Buchanan observes that it is termed at Patna,

Tdmbuliyd pdptd or Callichrous resembling a betel leaf.

5. Callichrous macrophthalmus, Plate CX, fig. 2 and 3.

Pseudosihmis TTMcrophthahnus, Blyth, Proc. As. Soc. of Beng. 1860, p. I06.

Callichrous notatus, Day, P. Z. S. 1869, p. 616.

B. XV, D. 4, P. 1/12-15, V. 8, A. 69-73 (eirfo), C. 18.

Length of head 5|- to 6, of caudal 6 to 7, height of body 6 to 6 in the total length. Eyes—diameter 3f
to 4 in the Length of head, 1 to 11 diameters from end of snout, and 2 to 2j apart. The greatest width of the

head equals its length excluding the snout. Cleft of the mouth descends to opposite the upper third of the

eye : the width of the gape equals 1/2 to 4/9 of the length of the head. Barbels—the maxillary pair reach to

opposite the eighth or tenth anal ray : the mandibular ones are nearly 1/2 the length of the head. Teeth—in a

very narrow oblong patch on either side of the vomer, and not continuous in the median line. Fins—the dorsal

1/2 as high as the body, narrow (especially in Madras specimens) and situated in the commencement of the

second third of the length of the fish excluding the snout. Ventrals equal 1| diameters of the eye. Anal not

united to the caudal, the latter deeply forked. Colours—silvery, a dark round shoulder-spot over the middle

of the pectoral spine, this mai'k is very indistinct in Madras specimens fig. 3, but exceedingly dark in those

from Burma.
The only objection to uniting the ]\Iadras with the Assam and Burmese form is that the former has

P. 1/12-13, the latter P. 1/15. The shoulder spot is not so well marked, and the dorsal fin not so developed in

the Madras variety.

This fish is closely allied to C. bimaculatxis, but has a larger eye, a narrow band of palatine teeth, much
longer pectoral fins and maxillary barbels.

The Bui-mese form C. notatus is more elongated.

Habitat.—Madras, Assam, and Burma. Fig. 2 is from an Assam specimen lO'S inches in length : fig. 3

(life-size) is from a Madras specimen.

6. Callichrous Malabaricus, Plate CXI, fig. 1.

Silnrus Malabaricus, Cuv. and Val. xiv, p. 353 ; Jerdon, M. J. L. and Sc. 1849, p. 334 ; Giinther, Catal.

v, p. 34.

Wallago Malabaricus, Bleeker, Beng. en Hind, p. 54 ; Day, Fishes of Malabar, p. 194.

M^mgee Wahlah, Mai.

B. XV, D. 4, P. 1/13-14, V. 8, A. 61-69 (^'^e)- C. 17.

Length of head 5 to 5i, of caudal 7, height of body 6 in the total length. %?«—opposite the angle of the

mouth, diameter 5| in the length of head, 1^ diameters from the end of snout, and 3 apart. The greatest width

of the head equals its length excluding the snout. Lower jaw strongly prominent. Barhels—the maxillary

reach to above the commencement of the anal fin, the mandibtdar ones are short. Teeth—in an inteiTupted

band across the vomer. Fiiis—dorsal narrow. Pectoral rounded, as long as the head excluding the snout, its

spine strong, nearly 1/2 as long as the head, and rather strongly serrated internally. A notch between the end

of the anal and the base. of the caudal, the last being deeply forked with the upper lobe the longer. Colours—
of a deep grayish-brown shot with purple, fin membranes densely spotted with black.

Specimens captured to the South of Canara or in the Cochin district show the most anal rays, a more

elongated body, and longer mandibular barbels.

Habitat.—Ua\a.h&v coast of India up to 20 inches in length. The specimen figured (16^ inches in length)

was from Canara.
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7. Callichrous pabda, Plate CXI, figs. 2 and 3.

Silums pahda. Ham. Bach. Fish. Ganges, pp. 150, 374, t. 25, f. 47 ; Cuv. and Val. xiv, p. 364.

Silurus anastomus, Cuv. and Val. xiv, p. 3G3, pi. 410, (tail injured).

Silurus lamghur, Heckel, Fische Kashmir, p. 82, t. xii, f. 5, 6 ;
Bleeker, Beng. p. 54.

CalUchrus vittatus, Svrainson, Fishes, ii, p. 306.

Wallago pabda and anastamus, Bleeker, Beng. p. 54 ; Bljth, Proc. A. S. of Beng. 1858, p. 283.

Callichrous a7iastomus and pahda, GiJnther, Catal. v, p. 47.

Silurichthys lamghur, Giinther, Catal. v, p. 36.

Cryptopterus latovittatus, Playfair, P. Z. S. 1867, p. 16 (Mandibular barbels overlooked).

Callichrous Egertonii, Day, Proc. Zool. Soc. 1871, p. 710.

Pallu, Punj. ; Pabda, Beng.

B. xii-xiv, D. 4-5, P. 1/11-13, V. 8, A. 54-60 (^^^^r), C 18.

Length of head 5 to 5J, of caudal 8, height of body 5 to of in the total length. E?/es—diameter 5 in

the length of head, li to li diameters from end of snout, and 2i to 3 apart. The greatest width of the head

equals its length excluding the snout. The width of the gape of the mouth equals half the length of the head.

Lower jaw very prominent. Barbels—the maxillary reach the middle or end of the pectoral tin, the mandibular

to the hind edge of the orbit. Tee<7i—vomerine ones in two small oval patches, not confluent together. Fins—

pectoral spine as long as the postorbital portion of the head, or the head behind the middle of the eyes, serrated

internally, sometimes rather strongly, at other times feebly, or entirely smooth. Anal not confluent with the

caudal. CoZowrs— these vary considerably, usually silvery glossed with gold, having a dark shoulder spot above

the middle of the pectoral fin, and usually another close to the base of the tail. In some specimens the body is

covered with brownish blotches. At Jubbulpore I took specimens having a dark band along the upper portion

of the back, and a second along the lateral-liue, leaving a light line from the gill-opening to the upper portion

of the caudal fin.

My reasons for uniting C. pabda (fig. 2), having a smooth pectoral spine, with C. anasfomus (fig. 3),

having a seri'ated one, are as follows :—the proportions and number of rays are the same. Near Bheer Bhoom
in the Sone river I took four specimene of C. pahda, three had smooth pectoral spines, the fourth had the

pectoral spine on one side feebly sercated. In the Sunderbunds* I found the two sorts together, also in the

Brahmaputra, the amount of serrations varying considerably. Towards the Punjab and along the Indus in

Sind the serrations become very well developed, and the smooth spined sorts are comparatively rare. It is

evident that this condition of the spine is not a sexual one, and no less evident that it is due to some local

peculiarity.

Habitat.—P-an^sb in the affluents of the Indus and along that river to its termination : at Hordwar where

the Ganges emerges from the Himalayas and along its waters in the Gangetic provinces, and Orissa, also from

Darjeeling and the Brahmaputra in Assam.

Genus, 13

—

Wallago, Bleeker.

Branchiostegals from fifteen to twenty-one. G-ill-openings wide, the membrane not being confl-uent ivith the skin

of the isthmus, and being rather deeply notched. Body elongated and compressed, the dorsal profile beiyig nearly

straight. Head covered with soft skin. Cleft of mouth deep, extending to below or even behind the eyes. Snout

rather produced : lower jaiv a little the longer. Nostrils some distance apart, the posterior small ami patent, the

anterior slightly tubular. Barbels four, one maxillary and one mandibular pairs. Eyes above the level of the angle of

the mouth, and not covered ivith skin. Teeth numerous and cardiform in both jaws, and in an oblique patch on either

side of the vomer, none on the palatines. A short spnneless dorsal, situated above or slightly before the ventrals ; no

adipose fin : anal long, terminating near the caudal, ivhich last consists of two rounded lobes.
_

Ventrals ivith

from eight to eleven rays. Air-vessel heart-shaped, situated in the abdomen, and attached to the bodies of the second

to the fourth vertebrae : axillary pore, ifpjresent, minute.

Geographical distribution.—Fresh waters of India, Burma, and the East Indian Archipelago.

Uses.—Good eating, and thrives well in tanks, especially if they have grassy margins.

SYNOPSIS OF INDIVIDUAL SPECIES.

] . Wallago attu, D. j, A. 86-93. Silvery. India and Burma.

1. Wallago attu, Plate CXI, fig. 4.

Silurus attu and athi, Bloch, Schneider, p. 378, t. 75.

Silurus, Russell, Fish. Vizag. and Wallago, ii, p. 50, pi. 165.

Silurus boalis, Ham. Buch. Fish. Ganges, pp. 154, 375, pi. 29, f. 49 ; Jerdon, M. J. L. and Sc. 1849,

p. 335.

* I have to thank the Captain of the steamer in which I travelled through the Sunderbunds for having a bag net set whenever

we were at anchor : it was attached to a spar fixed at right angles to the ves.sel, and sunk to about two feet below the surface. The

strong tides swept into it a quantity of small fish and Crustacea. The net was examined every two hours.
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Silurus ivallago, Cuv. and Val. xiv, p. SS-l ; Jerdon, M. J. L. and Sc. 18-19, p. 333.

Silurus asotus, Cuv. and Val. xiv, p. 358.

CalMchrus macrostomus, Swainson, Fishes, ii, p. 30G.

Schilhe Inalis, Sykes, Trans. Zool. Soc. ii, p. 3G8, t. 64, f. 3.

Silurus Mulleri, Bleeker, Verb. Bat. Gen. xxi, Silur. Consp. p. 18.

Walldijoo Mullen and asotus, Bleeker, Nat. Tyds. Ned. Ind. iii, p. 585, and Beng. en Hind. p. 108.
Wallagoo Rnssellii, Bleeker, Bcng. p. 54, Prod. Silur. p. 261, and Atl. Ich. Silur. t. 86, f. 1 ; Blytb, P. A.

S. of B. 1858', p. 283.

Wallagoo attu, Bleeker, Atl. Icli. Silur. p. 79 ; Giinther, Catal. v, p. 36 ; Day, Fishes of Malabar, p. 193.

Wah-lah, Mai. and Tarn. ; Mtd-la and Pi-i-kee and Jer-i-hee, Sind. ; Boyari, Bang.

B. xix-xsi, D. 5, P. 1/13-15, V. 8-10, A. 86-93 (^t^,), C. 17, Vert. 13/56.

Length of head 5 to 5i, of caudal 9, height of body 6| in the total length. Eyes—with free lids,

diameter 2/15 of length of bead, 2 diameters from end of snout. Width of bead rather less than its length, and
equals half its height. Snout rather produced. Cleft of mouth extending to about 1 diameter behind the orbit,

the lower jaw being slightly the longer. Barbels—the maxillary twice as long as the head, mandibular ones as long
as the snout. Teeth—generic. Fins—the dorsal nearly as long as the pectoral, which last equals in length the
depth of the cleft of the mouth. Pectoral spine finely serrated internally. Anal not confluent with the caudal,
which last consists of two rounded lobes. Air-vessel—of moderate size, somewhat heart-shaped, situated in the
trout portion of the abdomen, and attached to the anterior vertebrsB. Colours—uniform, fins sometimes covered
with fine dots.

Halntat.—Throughout India, Ceylon and Burma. It attains at least sis feet in length, and is good eating,

but is a voracious and not very cleanly feeder. A stuffed specimen in Calcutta is 4i- feet long.

Genus, 14

—

Silurus, Artedi.

Parasilurus ; pt. Bleeker.

Dorsal profile nearly horizontal : head, covered with soft shin. Gill-openings vnde, the gill-membranes not

confliient with the shin of the isthrmis, and deeply notched, Mouth transverse. Eyes s^ibcutaneous, situated above
the level of the angle of the transversely placed mouth. Nostrils remote from one another. Barbels six (Silurus,

Bleeker) : or four (Parasiluriis, Bleeker) : one pair being maxillary, and one or two pairs mandibular. Teeth

aardlform or villiform in the jaws, in one or two transverse bands on the vomer, none on the palatines. One very

short and spineless first dorsal fin, hut no adipose one : anal terminates close to the caudal but is not usually

eontinuous with it: ventrals situated posterior to the dorsal, and consisting of eight or more rays. Air-vessel in the

abdominal cavity, not enclosed in bone.

Geonrapihical distribution.—In India and Burma this genus is represented in the ghauts on the Western
coast : along the Himalayas from Afghanistan to Darjeeling also in the hills above Akyab and in the Tenasserim
provinces to Cochin China and bej'ond. These fishes, so far as I know, have not been recorded from waters of

the plains of India.

SYNOPSIS OF SPECIES.

A. With six barbels (Silurus.)

1. Silurus Wynaadensis, A. 58-62. Vomerine band of teeth interrupted. Leaden, shot with purple.

Wynaad hills in Madras.

B. Witli four barbels (Parasilurus').

2. Silurus Afgliana, A. 70-78. Vomerine band of teeth uninterrupted. Purplish brown. Himalayas
from Afghanistan to Darjeeling.

3. Silurus Cochinchiiiensis, A. 62-64. Vomerine band of teeth interrupted. Leaden, shot with pui'j)le.

Hills above Akyab and Tenasserim, to Cochin China.

A. With six barbels.

1. Silurus Wynaadensis, Plato CXI, fig. 6.

Silurus punctatus. Day, Proc. Zool. Soc. 1868, p. 155 (not Cantor).

Silurus Wynaadensis, Day, Proc. Zool. Soc. 1873, p. 237.

B. xii-xiv, D. 5, P. 1/10, V. 8, A. 58-62 (573.^-0), C. 19.

Length of head 6 to 7, of caudal 10, height of body 8 to 8 j in the total length. Eyes—small, situated

just above the angle of the mouth, from 2^ to 3 diameters from the end of snout, and 5 apart. The greatest

width of the head equals its length behind the nostrils, lower jaw slightly the shorter and rather elevated in its

centre. Width of the gape of the mouth equals the postorbital length of the head. A row of large open pores

along the lower jaw and across the cheeks. Barbels—the maxillary nearly twice as long as the head, the

mandibular pair on each side situated one anterior to the other at a distance equalling one diameter of the

orbit, both extend nearly to the base of the pectoral fin. Teeth—two oval patches on the vomer divided by a

short interspace. Fins—dorsal small, situated anterior to the origin of the ventral. Pectoral with a short but
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strono- spine ending in a soft termination. Ventrals reacli the origin of the anal, tte latter is divided from the

rounded caudal by a notch. Colours—leaden, becoming purplish beneath and covered all over with small black

points : some specimens have a dark finger mark on the shoulder.

Habitat.—Wyuaad, in a stream about 3000 feet above the level of the sea, where Mr. Burnett obtained

them, they are said never to exceed 12 inches in length.

B. With four barbels.

2. Silurus Afghana, Plate CXII. fig. 1.

Giinther, Catal. v, p. 34.

Silurus Buhai, Day, Proc. Zool. Soc. 1873, p. 239.

D. 2, P. 1/13-14, V. 10, A. 70-78, C. 19.

< Length of head 6 to 6^, of caudal 9 to 12, height of body 9 to 12 in the total length. J7(/e.s—small,

•situated above and behind the angle of the mouth and in the anterior half of the head : the width of the

interorbital space rather exceeds 1/2 the length of the head. Upper jaw slightly the longer. Barbels—four,

the maxillary reach the base of the ventral, the single mandibular pair as long as the head. A single row of

six widely separated open glands under the mandible. Teeth—in a single uninterrupted horse-shoe shaped band

on the vomer. Fins—the pectoral as long as the head behind the eyes, rounded, its spine moderately strong,

short, entire, and having a soft termination : dorsal fin rudimentary,* and in the anterior third of the total length

excluding the caudal fin : anal and caudal scarcely united. Colours—uniform, purplish-black or brown.

Habitat.—The Himalayas : Griffith sent it from Afghanistan. I received several specimens from Dr.

Duka, who obtained them at Darjeeling, and Jerdon presented some to the British Museum, the largest of which

is about 7'2 inches in length, the locality is not stated but they probably came from either the Cashmere or

Assam regions. The specimen figm-ed (life-size) was from Darjeeling.

3. Silurus Cochinchinensis, Plate CXIII, fig. 2.

Cuv. and Val. xiv, p. 352 ; Giinther, Catal. v, p. 34 ; Day, Proc. Z. S. 1869, p. 583.

Silnrichthtjs Berdmorei, Blyth, P. A. S. of Beng. 18G0, p. 166.

B. xiv-xv, D. 4, P. 1/11, V. 10, A. 62-64 (^^^), C. 17.

Length of head 6 to 6^, of caudal 7^, height of body G^ in the total length. Eyes—minute, situated in

the commencement of the anterior half of the head, and above the angle of the mouth. Upper jaw slightly

the lono-er. The width of the head equals its length behind the nostrils. Barbels—the maxillary about twice

the length of the head, the mandibular pair rather shorter than the head. Teeth—in two oval spots on the

vomer divided by a smooth interspace. Fins—dorsal arises anterior to the origin of the ventral. Pectoral with

a short but strong and scarcely serrated spine : ventrals extend to the origin of the anal, which last is slightly

joined to the caudal, the latter being rounded. Colours—leaden, purplish below, and covered all over with

minute black points, which sometimes form an irregular finger mark on the shoulder. Caudal sometimes

yellow.

Habitat.—The hill ranges above Akyab, Tenasserim from whence Major Berdmore sent a specimen to the

Calcutta Museum, and Cochin China.

Genus, 15

—

Chaca, Cuvier and Valenciennes.

Branchiostegals six to eight. Head large, depressed. Gape of mouth very ivide : loiver jaw prominent.

Gill-openinys sometvhat contracted, the membranes confluent with the shin of the isthmus.^ Byes minute and

subcutaneous. Barbels six,-\ one maxillary and two mandibular pairs. Teeth villiform in both jaws, palate

edentidous. Two rayed dorsal fins, the first having one strong spine and three or four rays, the second confluent ivith

the caudal. Tioo rayed anal fins, the first tnthfrom eight to ten rays, the second sonieiuhat longer and confluent with

the caudal. Ventral with six rays, and situated behind the vertical of the first dorsal. Air-vessel rather large,

someivhat cardiform in shape, concave anteriorly, lying across the bodies of the anterior veiiebrce and not enclosed in

bone. No axillary pore.

Geographical distribution.—Large rivers of Bengal, Assam, and Burma, and sluggish fresh-waters in

their vicinity. It extends as far as the Malay Archipelago.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Chaca lophioides, D. ^\^ \
19-25, A. 8-10

|

8-12. Brownish, marbled with darker. Ganges, Brahma-

putra and Irrawaddi rivers.

I. Chaca lophioides, Plate CXII, fig. 2.

Platystacus chaca. Ham. Buch. Pish. Ganges, pp. 140, 374, pi. 28, f. 43.

Chaca lophioides, Cuv. and Val. xv, p. 445, pi. 451 ; Val. in Bel. Voy. Ind. Ori. Zool. Poissons, pi. iv,

f . 2 ; Giinther, Catal. v, p. 29 ; Kner, Sitz. Wien, Akad. 1855, xvii, p. 101, t. i, f
.
2-6.

* In my Darjeeling specimens, which are small, this fin is comparatiTely larger than those in the British Museum,

t It; eight, a nasal pair exists.

3 Q
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Chaca huclinnani, Giinthcr, Catal. v, p. 29.

Coor-cur-riak, Ooriah ; Pemd, Bhiigulpur, (Ham. Bucli.).

B. vi, D. 1/3-4
I

19-25, P. 1/5, V. 6, A. 8-10
|
8-12, C. 11.

Length of head 3, of caudal G to 8, height of body 6 in the total length. Eyes—small, in the anterior
fourth of the head, the width of the iutcrorbital space equals half the length of the head, and alono- it runs a
dee]! central groove. Head strongly depressed, its width equals its length behind the angle of the mouth.
Mouth rery wide. Head and body in specimens from India having short tentacles and a ring of them round
the eyes, and several along the edge of the lower jaw, such were not present in a specimen 1 captured in the
Irrawaddi. Fins—Dorsal spines slightly serrated on both sides, pectoral sjsine serrated internally. A few
tentacles along the lateral-line. Colours—brownish, marbled with darker.

In the British Museum Catalogue is " a. Adult: stuffed. Nepal. Presented l)y B. H. Hodgson, Esq."
This locality I think rather doubtful, especially as the sea and estuary Therapon jarlaa, Forskal, or T. servus,

Bloch, is said to have been received " half-grown : stuffed (Nepal. ?) Presented by B. H. Hodgson, Esq."
Labels so often become misplaced in Museums or in transit, that without further evidence I am doubtful if this
fish can be admitted into the Nepal Fauna. I once examined some of Schlagintweit's specimens in a Museum,
and found an Exuccetus labelled as from Cashmere !

Ham. Buchanan observes " of all the horrid animals of this tribe the CliaJia of this district is the most
disagreeable to behold. It has the habit of the fishes called by Lacepede TJranoscope and Cotte, that is, it

conceals itself among the mud from which, by its lurid appearance, and a number of loose filamentous substances
on its skin, it is scarcely distinguishable, and with an immense o])on mouth it is ready to seize any small prey
that is passing along. In order that it may see what is approaching, the eyes are placed on the crown of the
head. All persons turn away from it with loathing."

Uahitat.—Brahmajiutra, Ganges, and Irrawaddi rivers, also tanks in connection with them : there is a
specimen in the Calcutta Museum 6 inches long, said to have come from the " Bay of Bengal." It attains at
least 8 inches in length. The one figm-ed (life-size) was from Debrooghtir in Assam, taken in February, 1874.

Genus, 16

—

Plotoshs, Lacepede.

Platystachus, Bloch ; Copidoglanis, Giinther.

BrancJdostegals nine to twelve. Gill-ojjenings wide, the membrane not being confluent with the sJcin of the
isthmus, and separated by a deep notch. Head depressed covered u'ith thin skin : gape of mouth transverse. Eyes
with a free circular margin. Nostrils remote from one another : the anterior tubular and on the front edge of the

snout, the jMsterior patent. Barbels eight. Teeth conical in the ivpper, mixed in the lotver jaw : molariform on the

vomer. Tvjo rayed dorsal fins, the first with one spine and four or Jive rays: the second many rayed and confhtejit

with the caudal, as is also the anal. A pectoral spine. Ventral fin many rayed (12). Air-vessel of moderate
size, and not enclosed in hone. A dendritic post-anal apparatus.

Genus Copidoglaais, Giintlier, is divided from the foregoing, having the first branchial arch with a free
membrane along the liinder edge of its concave side, and head rather depressed. I'lotosus having the
" branchial arches without particular cartilaginous posterior processes, and without posterior membrane.
Head depressed."

Geographical distribution.—From the east coast of Africa through the seas and estuaries of India and
Burma to Polynesia and Australia.

SYNOPSIS OF SPECIES.

1. Plotnsus canius, D. |, 2 D + C -f A 244-271. Uniform brownish. Coasts and estuaries of India,
Burma, and the Straits.

2. Plotosus Arab, D. ^fly, 2 D -j- C -f- A 1G9-189. Brown, with two longitudinal w^hite bands. From
Red Sea and East coast of Africa to Japan and Polynesia.

1. Plotosus canius, Plate CXII, fig. -3.

Ham. Buch. Fish. Ganges, pp. 142, 374, pi. xv, f. 44 ; Cuv. and Val. xv, p. 425 ; Bleeker, Beng. p. 125,
and Pro. Sil. p. 318, and Atl. Ich. Silur. p. 99, t. 96, f. 2 ; Kner, Sitz. Wien, Acad, xvii, p. 157, and Novara
Fische, p. 300 ; Biyth, Proc. A. S. of Beng. 1858, p. 286 ; Giinther, Catal. v, p. 25.

Plotosus unicolor, (Kuhl and v. Hass.) Cuv. and Val. xv, p. 426 ; Bleeker, Silur. Batav. p. 58.

Plotosus horridus, viviparus et multiradiatus, Bleeker, 1. c. pp. 59, 60.

Plotosus ccesius, Hyrt. Acad. Wiss. Wien, 1859, xvi, p. 17.

Irung-hellettee, Tamil.

B. xi-xiii, D. i, 2 D + C -f A 242-271, P. 1/10-11, V. 12, Vert. 15/65.

Length of head 4i to 5^, height of body 7 to 7|- in the total length. Eyes—diameter 10 to 11 in the
length of the head, the width of the interorbital space 2| to 2| in the length of the head. The width of the
head equals its length behind the angle of the mouth. Barbels—the nasal nearly reach the nape, the maxillary
the end of the opercle or base of the pectoral, whilst the outer mandibular pair are slightly longer than
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tlie inner ones. Fins—dorsal spine serrated on both edges, and equal to 2/5 of tlie length of the head, pectoi-al

spine similar and equal to 1/3 of the length of the head. Colours—brown, the vertical fins edged with black.

Flotosus limhafu.s, C. V. xv, p. 422 ; Giinther, Catal. v, p. 25, is said to differ in its 2 D + C + A^224
rays : its head and also its nasal barbels being a little shorter.

Bleeker observes that the Malays at Batavia believe that the flesh of this iish has emnienagogue
properties.

Habitat.—Estuaries of India and Burma to the Malay Ai-chipelago. It attains 3 feet and upwards
in length.

2. Plotosus Arab, Plate CXII, fig. 4.

Silurus Arab, Forsk. Desc. Anim. xvi. No. 36.

Flaiystacus anguiUaris, Bloch. viii, p. 61, t. 373, f. 1 ; Bl. Schn. p. 373, t. 74 ; Shaw, Zool. v, p. 30,

t. 99 ; Russell, Fish. Vizag. ii, p. 51 and Ingelee, f. 166.

Plotosus anguillaris, Lacep. v, p. 130, pi. 3, f. 2 ; Cuv. Reg. Anim. ; Riippell, N. W. Fische, p. 76

;

Cantor, Mai. Fish. p. 264 ; Peters, in Wiegm. Arch, sxi, p. 267 ; Bleeker, Silur. j). 314 ; Giinther, Catal. v,

p. 24.

Plotosus ikapor, Less. Voy. Coq. Zool. ii, pi. 31, f. 3.

Plotosus nMrginatus, Bennett, Life of Sir S. Raffles, p. 691.

Plotosus lineaius, Cuv. and Val. xv, p. 412; Rich. Ich. China, p. 286; Schleg. Fauna Japon. Poiss.

p. 228, pi. 104, f. 3 ; Bleeker, Silur. Batav. pp. 4, 17, 57.

Plotosus castaneus, Cuv. and Val. xv, p. 421.

Plotosus vittatus, Swainson, Fishes, ii, p. 307.

Clarias anguiUaris, Swainson, Fishes, ii, p. 307.

Plotosus castaneoides, Bleeker, Nat. Tyds. Ned. Ind. ii, p. 490.

Plotosus Arab, Bleeker, Atl. Ich. Silur. p. 98, t. 95, f. 2 ; Kner. Novara Fische, p. 300 ; Day, Fishes of

Malabar, p. 195 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 688.

Moorghee, Mai.

B. xi, D. ^1^, 2 D + C + A 169-190, P. 1/11, V. 12, Vert. 12/35.

Length of head 5 to 5^, height of body 7 to 8 in the total length. i?)/es—diameter 5 to 6V of, and situ-

ated in the middle of the length of head, the width of the interorbital space equals 1/3 of the length of the head.

Greatest width of the head equals its length behind the angle of the month. Upper jaw slightly the longer,

the width of the gape of the mouth equalling 2/5 of the length of the head. Barbels—the nasal reach the hind

edge of the eyes, the maxillary 1/2 to 2/3 as long as the head, the mandibular ones are shorter. Fins—dorsal

spine rather strong, 1/3 as long as the head and serrated on both sides. Colours—chestnut-brown, with two
bluish-white longitudinal bands, the superior proceeding from above the eye along the base of the dorsal

fin, the inferior from the maxilla along the middle of the side of the body. Sleeker observes that these bands

entirely disappear in adults. Vertical fins with black edges.

Wounds from the pectoral spines of this fish are much dreaded by the natives of India as occasioning

phlegmonous inflammation or even tetanus.

Habitat.—From the Red Sea and East coast of Africa through the seas of India to Japan and Polynesia.

B. Air-vessel more or less enclosed in hone.*

Genus, 17

—

Claeias, Gronovius.

Macropteronotus, Lacepede ; Cossyplms and Phagorus, McClelland.

Branchiostegals seven to nine. Gill-openings wide, the inembranes not being confluent with the shin of the

isthmus, and separated by a deep notch. A dendritic accessory branchial apparatus attached to the convex side of the

second, third, and fourth branchial arches is received into a recess above and behind the usual gill-cavity. Head
depressed, gape of mouth of moderate extent, anterior and transverse. Eyes small, with a free circular margin.

Barbels eight. Teeth villiform in the jaivs and in a band across the vomer. Dorsal fin long and spineless, extending

from the neck to the caudal, :with which it may be continuous : no adipose fin. Ventral with six rays. Pectoral wdh
a spine. Air-vessel small, transverse, lobed, and enclosed in bone.

Mr. Kitchen-Parker, F.R.S. (on the shoulder girdle, Ray Society, 1868, p. 29) observes of the air-vessel

and its surroundings in Clarias. " The remarkable trumpet-shaped cavities belong to the Atlas and Axis
vertebrae, and they are strongly attached to the post-temporals and clavicles at their point of junction : they
lodge the lateral cornua of the three lobed air-bladder. These cavities are very imperfect below : but this

deficiency is largely supplemented by a transverse splint on each side, attached, below to the anterior edge of

the great cylinder of the atlas. There is a smaller splint in each cavity, and two smaller spHnts eke

* This provisional subdivision of the Siluroisls is adopted merely for the sake of convenience. A considerable number of
dissections will be necessary before the grouping of this family can be satisfactorily arranj^ed. In some of those forms in which the
air-vessel is partially enclosed in bone such is effected by the auditory ossicles, in others by being enclosed in osseous capsules formed
from a vertebra, or ossified to the vertebrie. Placing the amphibious Clarias in the same suh-tamilv with Plotosus and C-haca, and
putting the amphibious Saccobranchus in another sub-family along with the non-amphibious Silurus, Wallago, and Eutropiichthys does
not seem natural. I have here loUowed Bleeker in placing the amphibious Clarias next to the eyually amphibious Saccobranchus.

3 Q 2
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out the mouth of eacla of tliese trumpets. The large obliquely transverse splints (they are sometirnes turned

backwards) meet within a line and a half below the centrum of the atlas, between and behind the splints. This

and the next centrum are deeply grooved."

Geographical distrihution.—Throughout Africa and western Asia to India, Ceylon, Burma, Siam, the

Malay Archipelago, Hong-Kong, the Philippines and beyond. These fish being amphibious live for some time

after removal from their native element.

ZJses.—Considered by the natives of India as exceedingly wholesome and invigorating.

SYNOPSIS OP SPECIES.

a. Vertical fins confiuent with the caudal.

1. Clarlas jagur, D. 53, A. 50.

h. Vertical fins not united to the caudal.

2. Clarias Teysmanni, D. 70-77, A. 53-63. Vomerine teeth obtuse. Ceylon, Java.

3. Clarias Dussumieri, D. 69-70, A. 50-59. Pectoral spine externally serrated. Vomerme teeth very

obtuse. Malabar, Pondicherrv to the Malay Archipelago.
, ri i i

4. Clarias magur, D. 62-76, A. 45-58. Vomerine teeth villifonn. India, Burma, and Ceylon to the

Malay Archipelago. .

5. Clarias Assamensis, D. 64-68, A. 46-50. Vomerine teeth obtuse and m two pyritorm bands.

Assam.

A. Vertical fins confiuent with the caudal.

1. Clarias jagur.

Ma cropteronotiis jagur. Ham. Buch. Pish. Ganges, pp. 145, 374.

Clarias jagur, Cuv. and Val. xv, p. 388; Bleeker, Beng. p. 58.

D. 53, P. 1/7, V. 6, A. 50, C. 14.

" On the crown of the head is one oval cavity." Nasal barbels as long as the head, maxillary slightly

longer: the two outer mandibular are a little longer than the inner, and reach to the back of the head.

Teeth—it is stated there are none on the palate. C'o?oi»-s— superiorly blackish-green, below whitish, whilst the

sides are slightly variegated with clouds. The fins are of the same colour with the parts on which they

are inserted.

This fish I have never seen although I have searched for it in numerous places, the nearest approach has

been a mutilated G. magur. Hamilton Buchanan does not record where he procured it, and on examining his

MSS. list of fishes obtained in each several district, no allusion is made to it, neither is a figure of it amongst

his drawings. It is probably therefore an estuary form.

Habitat.—? It is said to be larger than C. magur, attaining a foot-and-a-half in length.

B.
"

Vertical fins not confluent u-ith the caudal.

2. Clarias Teysmanni.

Bleeker, Nat. Tyds. Ned. Ind. xiii, p. 344, Prod. Silur. p. 348, and Atl. Ich. Silur. p. lOi, t. 99, f. 1 :

Giinther, Catal. v, p. 19.

? Clarias hracliysoma, Giinther, Catal. v, p. 20.

B. xi, D. 70-77, P. T Vo' ^^- 6, A. 53-63, C. 17, Vert. 16/41.

Length of head to end of opercle 5 to 5^, height of body 6i to 7V in the total length. Ei/es—sitn&ted

in the commencement of the second third of the total length of the head to the end of the occipital process.

The greatest width of the head equals its length to hind edge of opercle. Head nearly smooth. Occipital

process 2/3 as long as wide at its base. Barhels—ihe nasal as long as the head, the maxillary reach the end of

the pectoral fin, the mandibular ones are shorter. Teeth—those on the vomer somewhat obtuse, forming

a crescentic band which in its centre is of about equal width to the premaxillary band. F/)i«—the pectoral

ypes of C. brachijsoma

the fish appears to me to be similar to C. Teysmanni.

Habitat.—Ceylon and Java.

3. Clarias Dussumieri.

Cuv. and Val. xv, p. 382 ; Jerdon, M. J. L. and Sc. 1849, p. 342 ; Day, Fishes of Malabar, p. 197.

Clarias melanoderma, Bleeker, Silur. Batav. p. 54, and Prod. Sil. p. 341, and Atl. Ich. Silur. p. lOl-, t, .)/,

f. 2 ; Giinther, Catal. v, p. 19.

Clarias (melanosoma) melasoma, Bleeker, Nat. Tyds. Ned. Ind. iii, p. 427

B. xi, D. 69-70, P. i, V. 6, A. 50-59, C. 16.
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Lengtli of head to end of gill-cover 6, of caudal 9, height of body 8|- in the total length. Eijes—in the

commencement of the front third of the distance between the end of the occipital process and the snout : the

width of the interorbital space equal to 1/2 the length of the head. The gi-eatest width of the head equals its

length : its upper surface finely shagreened and covered with skin, on it are two depressions, the anterior

which is oblong extends to opposite the front margin of the eyes, the posterior which is oval is midway between

the posterior end of the anterior depression and that of the occipital process, which last is scarcely produced

and 3-J- times as wide at its base as it is long. Barbels—the nasal reach the hind edge of the eye, the

maxillary to the base of the pectoral fin, those on the lower jaw are shorter. Teeth—those on the palate with

"&BSS globular heads and in an uninterrupted curved band, which is rather wider than those on the

jf^ga^ premaxillaries. Fins—pectoral spine rather strong, its length equals 1/2 the distance between the
^^^^

base of the occipital process and the end of the snout, it is rather strongly serrated externally with a

few recurved spines near its extremity, more feebly internally, whilst the length of the fin only equals 1/2 the

distance between its base and that of the ventral, it does not quite reach to below the origin of the dorsal.

Caudal distinct from the other vertical fins.

I only procured one specimen (7 inches long) from the Wynaad in Malabar. Jerdon seems to have

obtained it from tanks and ditches in ]\Ialabar. The length of the entire head is 1/i of the total excluding the

caudal fin. It appears to agree with Bleeker's Malay form.

Habitat

.

—Malabar and Pondicherry to the Malay Archipelago.

4. Clarias magur, Plate CXII, figs. 5 and 5a.

Silurus hatrachus, Bl. t. 370, f. 1 ; Bl. Schn. p. 386.

Silurus anguillaris, Russell, Fish. Vizag. ii, p. 63 and Marpoo, pi. 108.

Macropteronotus batrachus, Lacep. v, pp. 84, 85.

Macropteronotus magur, Ham. Buch. Fish. Ganges, pp. 146, 374, pi. 26, f. 45.

Clarias marpus et batrachus, Cuv. and Val. xv, pp. 378. 385 ; Bleeker, Beng. p. 58.

Clarias magur, Cuv. and Val. xv, p. 381 ; Jerdon, M. J. L. and Sc. 1849, p. 342 ; Bleeker, Beng. pp. 58,

124 ; Blyth, Proc. A. S. of B. 1858, p. 286 ; Giinther, Catal. v, p. 17; Day, Fish. Mai. p. 196.

Clarias ptmctatus, Cuv. and Val. xv, p. 384 ; Bleeker, Verb. Bat. Gen. xxi, Sil. Batav. p. 53 ; Cantor,

Mai. Fish. p. 263.

Clarias batrachus, Jerdon, M. J. L. and Sc. 1849, p. 342 ; Bleeker, Prod. Silur. p. 343, and Atl. Ich.

Silur. p. 103, t. 98, f. 2 ; Kner, Novara Fische, p. 299.

Kuq-ga, Punj. ; Mah-gur, Beng.; Magurah, Ooriah ; Nga-khoo, Burmese and Mngh. " Mangri, Psitni^,

and Monghir, H. Buch."

B. ix, D. 62-76, P. ^.Vt. V. 6, A. 45-58, C. 15-17.

Length of head to end of giU covers 5|, of caudal 8 J, height of body 6j to 7^ in the total length.

]<!ijes—diameter 8 in the length of the head, 2 to 2^ diameters from the end of snout, the width of the interorbital

space equals 1/2 the length of the head. The greatest width of the head equals its length. Upper jaw the

lono-er, the width of the gape of the mouth equals 4/9 of the length of the head. Head shagreened superiorly

and covered with fine granules. Two depressions on the head, the anterior oblong and situated so that its first

fourth is between the eyes : the postei-ior oval and placed midway between the posterior extremity of the

anterior fossa and the end of the occipital process. Occipital process rounded behind, the width of its base

equalling rather above twice in its length. Barbels—the nasal reach the base of the occipital process : the

maxillary the base or middle of the pectoral fin, the mandibular ones shorter. Teeth—on the vomer villiform,

not so fine as those in the jaws and becoming a little blunted with age, they form an iininteiTupted band which

in its centre is rather narrower or as wide as the premaxillary band. Fins—jjectoral fin reaches to below the

commencement of the dorsal, its spine finely sen'ated* but covered with skin. Hamilton Buchanan observed

that its edges were unindented : and in Cuv. and Val. the same fact is recorded of some Bengal specimens.

Caudal free. Colours—dingy green or brownish superiorly, becoming lighter beneath : the vertical fins usually

with reddish margins.

Habitat.—Fresh and brackish waters of the plains of India, Burma, Ceylon, and the ilalay Archipelago.

It lives long after its removal from its native element, being amphibious. It attains at least a foot and a half

in length. As food it is deemed highly nourishing.

5. Clarias Assamensis.

Mah-gur, Assamese.

B. ix, D. 64-68, P. ^.Vt. ^- 6, A. 46-50, C. 14.

Length of head to end of opercle 5f to 6]-, of caudal 8J, height of body 65 to 7 in the total length.

Fijes—in the commencement of the anterior third of the total length of the head, width of the interorbital space

equal to 2/5 of the total length of the head. The greatest width of the head equals its length between the

* The outer serration varies considerably, as a rule in Calcutta specimens tliey are blunt and nodulated, whilst the inner

serrature is likewise very feeble. In Burma a minority of the specimens have the outer edge of the pectoral spiue serrated, whilst the

vomerine teeth are very slightly obtuse.
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snout and the hind ed^c of the opcrcle : the width of the gape of the month equals 1/3 of the total length of the

liead. Upper surface of the head very finely shagreened and covered with thin skin : two depressions on the

licad the anterior oblono' and reaching forwards to between the middle of the eyes : the posterior oval and

oommences midway between the posterior end of the anterior fossa and the end of the occipital process, which

latter is rounded and twice as broad at its base as it is long. Barbels—the nasal reach to the base of the

occipital process
:

'the maxiUary to the end of the pectoral spine : the mandibular ones are shorter. Teeth—ihoae

on the vomer in two pyriform bands ^i^, of globular ones, the widest end being internal where it exceeds

the width of the premasillary band. Fins—pectoral reaches to below the commencement of the dorsal fin and

1/2 way to the base of the ventral, its spine strong, 1/3 of the total len.gth of the head, rough externally,

serrated internally. Ventral reaches anal. Vertical fins not confluent with the caudal. Colours—greenish-

brown, vertical fins edged with red.

This fish appears to take the place of G. magur in Assam, and I have procured it from Goalpara and as

high as Suddya. Its teeth distinguish this from other species or perhaps varieties.

Eahlfat.—Upper and lower Assam.

Genus, 18—Saccobkauchus, Ctwier and Valenciennes.

Heteropneustes, Miiller.

Branch'ostegals seven. Gin-openings wide, the memlranes not heing confluent with the sh'n of the isthmus,

and separated by a deep notch. Gill cavity having an accessory posterior sac, irhich extends bachwards on either side

of the neural spines amongst the muscles of the abdominal and part of the caudal region. Head depressed, covered

vnth very thin skin: mouth transverse. Eyes with a free circular margin. Barbels eight. Teeth present in the jaws

and on the vomer. Dorsal fin short and sjnneless : ventral with six rays situated under the dorsal. Anal long and

confluent with or separated from the caudal by a notch. Air-vessel* placed
_

transversely across the bodies cf the

anterior vertebra, where it is enclosed by bone, a duct passes upwards from either side of the air-vessel, unites, and

opens into the inferior surface of the pharynx.

Geographical distribution.—Fresh waters of India, Ceylon, Bm-ma, and extending to Cochin China, but

not found in the Malay Archipelago. Being amphibious (see p. 439) they can live long after their removal from

the water.

XJggs_—Considered exceedingly wholesome and invigorating by the natives of India, but in some places

deemed by the Brahmins to bo impui-e.

SYNOPSIS OF SPECIES.

A. Anal fin ^mited to the caudal.

1. Saccobranchus microps, D. 8, A. 70. Eyes small. Ceylon.

B. Anal fin separated from the caudal by a notch.

2. Sacco5r(Mtc7ms/oMi7ts, D. 6-8, A. 60-79. India and Burma.

A. Anal fin united to the caudal.

1. Saccobranchus microps.

Giinther, Catal. v, p. 31.

D. 8, P. 1/6, A. 70.

Length of head 7|, height of body 8 in the total length. Eyes—much smaller than in S. fossiUs, and

less than 1/3 in the length of the snout. 'Barbels—the nasal ones reach the end of the pectoral : the maxillary

the root of the ventral fin. Teeth—the vomerine band is interrupted in its centre. Fins—origm of the dorsal

is 2/7 of the length (excluding the caudal fin) from the end of the snout. Pectoral spine feebly serrated,

two thirds as long as head. Ventral fin reaching the anal, which last is united with the caudal.

Colours—brown.
Habitat.—Ceylon, to 6 inches in length.

B. Anal fin separatedfrom the caudal by a notch.

2. Saccobranchus fossilis, Plate CXIV, fig. 1.

Silurus fossiUs, Bloch, t. 370, f. 2; Bl. Schn. p. 38G ; Swainson, Fishes, ii, p. 306.

Silurus singio. Ham. Buch. Fish. Ganges, pp. 147, 374, pi. 37, f. 46 ; Taylor, Gleanings in Science, June,

1830, p. 170 (on the air-bladder); Wyllie, Proc. Zool. Soc. 1840, p. 34; Hyrtl, Sitz. Akad. Wiss. Heft. 2,

1853, p. 305 (on the circulation, etc.)

Saccobranchus singio, Cuv. and Val. xv, p. 400, pi. 448 ; Bleeker, Beng. p. 58 ; Kner, JS'ovara Fische,

p. 302; Gunther, Catal. v. p. 30 ; Day, Proc. Zool. Soc. 1869, p. 612, Fish. Malabar, p. 198.

Silurus laticeps, and biserratus, Swainson, Fishes, ii, p. 306, 393.

* See remarks on tlie amphibious nature of tbese fishes, p. 439.
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Saccolranchus fosslUs, Bleeker, Beng. p. 58 ; Jerdon, M. J. L. and Sc. 1849, p. 342 ; Giintlier, Catal. v,

p. 31.

Silurus microceplialus, Gvinther, Catal. v, p. 31.

Bitchu la mutchee, and Singi, Hind. : Sinrjee and Sheen-ee, Assam ; Thay-lee, Tam. :
Mar-jju, Tel._:

Singee, Ooriali, Beng. and N. W. Prov. : Nga-gyee and N.,a.kyee, Burmese and Mugh. : Lahoonl (young), Nullie

(adult), Punj. : Eahree-meen, Mai. : Lo-har, Sind. : (KamacJia singgi, Bbagalpur, H. B.)

B. vii, D. 6-7, P. i V. 6, A. 60-79, C. 19.

Lengtli of head from 6| to 7, of caudal from about 9 to 14, height of body (greatly depending upon food

or season) from 5 to 8 in the total length. The width of the head equals its length, and that of the gape of the

mouth 2i to 2i in the length of the head. Eyes—from 2 to 3 diameters from end of snout. £arfce?s—the

maxillary extend to the middle of the pectoral, or even the commencement of the ventral fins. Teeth—those on

the vomer in a pyriform patch on either side, converging anteriorly, widely divergent posteriorly. Fms—th.&

dorsal commences rather before the anterior third of the body : the ventrals reach to the third or fourth anal ray

or just to the origin of that iin.* Pectoral spine serrated internally, also usually with a few serrations externally

at its anterior end, it is from two-thirds to three-fourths as long as the head. Anal and caudal separated by a

more or less distinct notch. Colours—leaden, sometimes with two longitudinal yellowish bands. The young

are occasionally reddish.

Wounds from the pectoral spine of this fish are dreaded in India, as they are reputed to be very

poisonous, even occasioning tetanus. As soon as captured, the oifensive spine is broken off by blows with a

stake, consequently it is difficult to procure a large and perfect specimen. Fishermen dread it so much that

they would prefer cutting the meshes of their nets and allowing it to escape than endeavour to remove^ it

uninjured. As food the flesh is esteemed for its invigorating quaHties, and tanks are frequently stocked with

them during the rainy season. When food is plentiful they fatten well, if the reverse they become lanky, thus

altering the comparative height of the body to that of its length.

In a specimen captured at Bezwada, September 12th, 1868, the ova were fuUy developed : the colour of

the eggs was of a pea-green.

EaUtat.—Fvfish. waters of Sind, India, Ceylon, Burma, and Cochin-China, attaining a foot or more m length.

Genus, 19

—

Siiundia, Cvmier and Valencieivnes.

BrancUostegals eleven to twelve. Gill-openings wide, the gill-membranes overlapping hut not confluent ivith

the shin of the isthirms. Body elongated and compressed. Read covered ivith soft skin. Eyes lateral, with narrow

adipose lids. Mouth rather wide, not cleft to so far as the eyes, lower javj the longer. Nostrils, those on either side

approximating, the anterior pair in front of the snout and a little external to the posterior pair. A pair of maxillary

and sometimes also a pair of mandibular barbels. Villiform teeth in the jaws, and in an uninterriqited band on the

palate. First dorsal fin with one spine and seven rays : the adipose short. Anal long (40-60 rays).
_

Ventral ivith

6 rays, placed below or just behind the adipose dorsal. Air-vessel Udney-shaped, comex anteriorly, lying across the

body of an anterior vertebra, from which it is separated by the aorta, having its lateral margins protected by bone.

An axillary pore.

Geographical distribution.—Throughout the larger rivers of India and Burma.

SYNOPSIS OP SPECIES.

A. Two pairs of barbels.

1. Silimdia SyJcesii, A. 44-50. A pair of maxillary and also of mandibular barbels. Rivers of the

Deccan to their terminations.

B. One pair of barbels.

2. Silundia Gangetica, A. 40-46. A pair of short maxillary barbels. Indus, Ganges, Jumna, and large

rivers of Assam and Burma.

A. A pair of maxillary and also mandibular barbels.

1. Silundia Sykesii, Plate CXIV, fig. 2.

Day, Journ. Linn. Soc. Zool. xii, 1876, p. 569.

7 Ageneiosus Childreni, Sykes, Trans. Zool. Soc. ii, p. 375, t. 66, f. 3.

? Silundia Childreni, Bleeker, Hind. p. 68 ; Jerdon, M. J. L. and Sc. 1849, p. 340.

Wal-la-ke kel-le-tee (slippery siku-oid) and Poo-nat-tee, Tam. ;
Wan-jou, Tel.

B. xii, D. i
I
0, P. 1/12, V. 6, A. 44-50 (rf-Ifr), C. 19.

Length of head 5|, of caudal 4f , height of body 5f in the total length. jE7i/es—with a narrow, free,

adipose lid, diameter 3J in the length of the head, 1 diameter from the end of snout, and l^ apart. The

greatest width of the head equals its length behind the middle of the eyes : lower jaw the longer, curved

upwards in the middle : snout rather broad : the width of the gape of the mouth equals 4/11 of the length of the

* In Assam the ventrals sometimes do not reach the anal fin.
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head. Uarlch—the maxillary ones reacli tlic opercle or even the base of the pectoral fin : the mandibalar ones

equal one diameter of the eye in length. Teeth—villif'orm in the jaws, in a crescentic band across the palate.

Fins—dorsal spine weat, roughened anteriorly, finely seiTated posteriorly and as long as the head excluding the

snout : pectoral spine stronger, as long as the head behind the angle of the mouth, and reaching to above the

ventral. Ventral arises behind the vertical from the last dorsal ray, and reaches to the anal. Caudal forked,

the lower lobe rather the longer. Free portion of the tail nearly as high as long. Colours—bluish superiorly,

becomiBg white on the sides and beneath, the fins stained externally with gray.

Sykes says his fish is termed I'urree, Mahr. and SUlun in the Deccan, that it is tvitJiout cirri, and also

that the first bony ray is " serrated on the anterior edge," such being also shown in the figui-e.

The long maxillary barbels of this species serve to distinguish it from S. Gangetica, C.V.

Habited.—Kivers of the Deccan and the Kistna and Godavery to their terminations.

B. A 2^air of shoH maxillary barbels only.

2. Silundia Gangetica, Plate CXIV, fig. 3.

Timelodus silondia, Ham. Buch. Fish. Ganges, pp. 160, 375, pi. 7, f. 50.

Silundia Gangetica, Cuv. and Val. xv, p. 49, pi. -126 ; Bleeker, Beng. en Hind. pp. 58 and 118 ; Blyth,

Proc. A. S. of Beng. 1858, p. 286 ; Giinther, Catal. v, p. 65 ; Day, Jouru. Linn. Soc. Zool. xii, 1876, p. 569.

Silowia lurida, Swainson, Fishes, ii, p. 306.

Silond, Punj. : Jil-lung and Silond, Ooriah and Bengal : Wanjou, Telugu.

B. xi-xii, D. i
I

0, P. 1/11-13, V. 6, A. 40-46 (3^*,t), C- l^-

Length of head 5i, of caudal 5^ to 6, height of body 5 to 5^ in the total length. Eyes—with naiTow

anterior and posterior adipose lids, diameter 4 to 4i in the length of head, 1^ to li diameters fi'om the end of

snout, and 2 apart. The width of the head equals its length excluding the snout, whilst its height is rather

less. Lower jaw the longer, snout rather broad, the width of the gape of the mouth exceeding 1/2 the length

of the head. Barbels—a paii- of minute maxillary but no mandibular ones. Teeth—in the jaws villiform, and

in a crescentic band across the palate. Fins—dorsal spine rather weak, as long as the head behind the

middle of the eye, anteriorly smooth or rugose, posteriorly finely serrated in its upper portion. Pectoral spine

stronger, as long as head without the snout, and serrated internally. Ventral arises under the posterior dorsal

rays, and nearly reaches the anal. Air-vcsselsmaW, with its lateral edges protected by a short osseous process

from either side of the vertebra, but it cannot be said to be enclosed in bone. The air-vessel itself, when opened,

is found to consist of two oval chambers, having a communicating canal, and in the young is almost surrounded

by high osseous sides. Colours—bluish along the back, becoming silvery on the sides, fins stained with gray.

Habitat.—Estuaries of India and Bm-ma, ascending high up the larger rivers to nearly their sources. It

attains 6 feet or more in length, and is called " a shark" by the natives. It is very voracious.

Genus, 20

—

Ailia, Gray.

Branchiostegals eight. Gill-openings wide, the gill-membranes not confluent with the shin of the istlimus.

Body elongated and strongly comjrressed. Head covered ivith thin shin. Eyes nearly or quite behind the angle of the

mouth, and with adipose lids. Upper jato slightly the longer. Nostrils patent, those on either side appro-timating,

the anterior in front of the snout. Eight barbels. Villiform teeth in thejaivs and in two minute patches on the vomer.

No anterior,* but a small adipose dorsal fin posteriorly. Pectoral with a spine. Ventral with six rays. Anal long

(59-75 rays). Caudal forked. Air-vessel tuhiform, lying across the body of an anterior vertebra, from xvhich it is

separated by the aorta, whilst externally it is protected by bone. No axillary pore.

Geographical distribution.—Sind, the larger rivers of the Punjab, N. W. Prov. Bengal, Assam and

Orissa.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Ailia coila, V. 6, A. 59-75. Silvery, fins usually -n-ith dark edges. Indus, Jumna, Ganges, Brahma-

putra, and Mahanuddee rivers.

1. Ailia coila, Plate CXIV, fig. 4.

Malaptermus coila. Ham. Buch. Fish. Ganges, pp. 158, 375.

Silurus (Acatlwnotus) Cuvieri, Gray and Hard. Ind. Zool.

Malapterus (Ailia) Benqalensis, Gray and Hard. Ind. Zool. ; Swainson, Fishes, ii, p. 307.

Ailia Bengalensis, Gray, Zool. Misc. 1831, p. 8 ; Cuv. and Val. xv, p. 538 ; Giinther, Catal. v, p. 56.

Acanthoncitus Hardwiclcii, Gray, Zool. Misc. 1831, p. 8.

Melapterurus Cuvieri, Swainson, Fishes, ii, p. 307.

* In some specimens there is a small basal bone situated on the back anterior to the vertical from the origin of the ventral fin,

otherwise I cannot discover a vesiige of the first dorsal fiu. However, Dr. Uiinther has discerned a small hole in the skin where the

dorsal fin ought to have been placed, it is a short distance from the occiput, and a Uttle before the vertical from the ventral fins," Catal. v,

p. 55.
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AlUa coila, Bleeker, Beng. p. 54 ; Blyth, P. A. S. of Beng. I808, p. 283.

Ailia affiiiis, Giintlier, Oatal. v, p. 56. „
1

PuU'idl and Buns imtta, "Bamboo leaf," Ooriali ; Mun-glee-ah-nee, Sind. ;
Vella kalada, ielugu

;

"Kajoli, Rangpui-, Basanguti, Gorakpur, Batumi, Bhagulpur," H. Bucli.

B. viii, P. 1/14, V. 6, A. 59-75, C. 19.

Length of head 6 to 7, of caudal 5^ to 8, height of body 5i to 6 in the total length. Ei/es—diameter

3h to 3f in the length of the head, l^ diameters from the end of snout, and 1 apart. The greatest width ot the

head equals its length excluding the snout : the width of the gape of the mouth equals 1/3 of the length ot the

head. Upper jaw the longer, and rather overhung by the snout. Cleft of the mouth reaching 1/2 way to the

orbit opposite the centre of the eye. Earheh—exti:nd to the first 1/3 or middle of the length of the hsh

excluding its caudal fin. Teei/j—generic. Fi/fs—pectoral spine slender and about as long as the head. Ventral

short. Anal with from 59 to 75 rays in my specimens, and most of the intermediate numbers may ^'e found

{A. affinis is given A. 60-61 : A. Benrjalensis, A. 70-72. One of the first specimens I captured at Delhi had

A. 67). Caudal forked. In many specimens the nem-al spines just appear above the skin along the back.

Co?o!ws—silvery, some of the fins often stained gray at their margins. The caudal, especially in Orissa specimens,

is commonly orange edged with black.
i m 1

This fish is excellent eating. There is a figure of it amongst Sir W. Elliot's drawings from the ielugu

country, probably the Kistna. .

r i 1 n
Eahitat.—Fvom the Kistna and Orissa, throughout the Indus, Jumna, and Ganges, alter they leave the

hills to their tei-mination ; also Assam. It attains at least 7 inches in length. Ham. Buch. records it to 8 or

12 inches in length.

Genus, 21

—

Ailiichthts, Bay.

Similar to Ailia excejit that the ventral fins are absent*

SYNOPSIS OP INDIVIDUAL SPECIES.

1. AiliicMhys pundata, A. 76-90. A black spot at the base of the caudal fin. Indus, rivers of the Punjab

and the Jumna.

1. Ailiichthys punctata, Plate CXIV, fig. 5.

Day, Proc. Zool. Soc. 1871, p. 713.

Put-tas-si and Put-tu-ali, Puiij.

P. 1/12, A. 76-90, C. 17.

Length of head 6 to 7, of caudal 6, height of body 5| in the total length. %es—situated more than

half below the angle of the mouth, being partly on the lower side of the head, diameter 4/11 to 1/3 ot

leno-th of head, 1/2 to 2/3 of a diameter from end of snout, 1 diameter apart. Body compressed, upper profile

of the head slightly concave. Width of the head equals its postorbital length. Width of the gape ot the mouth

equals 1/3 of the length of the head. Upper jaw somewhat the longer, the cleft of the mouth only extending

about half wav to the anterior maro-in of the eye, and to opposite its centre. Barbels—mxich the same length

and extend to the middle of the length of the fish. Ted/i—villiform in the jaws. Ft/is—adipose dorsal minute.

Pectoral spine nearly as long as the head : ventrals absent. Caudal forked, lower lobe the longer. Colours—

silvery, upper surface of head nearly black, a largo black spot before the base of the caudal fin.

Habitat.—Svimna, below Delhi, also from the Indus in Sind, where I obtained numerous specimens up to

4 inches in length.

Genus, 19

—

Euteopiichthts, BleeJcer.

Branchiostegals eleven. Gill-openings wide, the membranes not being confluent with the skin of tJte isthmus,

bat separated by a deep notch. Body and head compressed. Head covered with soft skin. Eyes mth broad adipose

lids. Cleft of month deep, extending to beloiu the eyes : upper jaw slightly the longer. Nostrils wide^ and patent the

anterior and outer one being at the side of the snout. Bight barbels. Teeth in jaivs sharp :
and in a broad band

across the vomer and palatines.^ First dorsal shod, having one spine and seven rays : the adipose shoH. Pectoral

• Professor Troschel (Wiegm. Arch. 1871, pp. 276-280) remarked upon having received a female specimen of the Siluroid

Copidoqlanis hrenidorsalis destitute of a ventral fin, and considered such might be a sexual character.^ Ur. Ixuntlier (/^ool. Kecoicl 18,1,

p 104) gave his opinion that the apodal specimen was more likely an instance of individual monstrosity, adducing as one reason that he

had seen such in Erythrinus, OphiocepJiahu^, &c. Ur. Giinther (Annal. and Mag. Nat. Hist. 18G7, xx, p. -08) drevv attention to the

fact " that in numerous groups of fishes which live in mud, forms occur devoid of or with only rudimentary ventral fins. 1 have like-

wise found in Ireland abuomial examples of Gasterostms imnyitius, in which the ventrals were absent. In the case ot the fish described

above out of many specimens, the ventral was absent in all. It however becomes a question wliether the absence ot tins hn should be a

sufficient characteristic on which to found a Genus. If not, the Genera Charma. Apua, &c. will have likewise to be suppressed.

+ Having (Proc. Zool. Soc. 1869, p. 306) drawn attention to the statement in the definition of this Genus ot no teeth on the

palate," in the "Catalogue of Fishes of the British Museum," Dr. GUnther (Zool. Record, 1869, p. 134) observed that having received

an example from ColoSel Plajfair some years ago, the Recorder has found the palatine teeth, which may be distingmshed on a verj

' superficial examination.' "
„
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with a spine. Ventral with six rays awl situated helow the rayed dorsal. Anal long (47-50 rays). Caudal forked.

Air-vessel tuliform, and as in Ailia. No axillary pore.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Eutropiichthys vacha, D. |, A,:jf:*y. Silvery. India and Burma.

1. Eutropiichthys vacha, Plate CXIV, fig. 6.

Pimelodus vacha, Ham. Buch. Fish. Gang. pp. I',i6, 378, pi. 19, f. 64.

Barjrus vacha, Cuv. and Val. xiv, p. 392 ; Bleeker, Beng. p. 56.

Pachypterus punctatus, Swain.son, Fishes ii, p. 306.
EntropiicMkys vacha. (Bleekev), Giinther, Catal. v, p. 38 ; Day, Proc. Zool. Soc. 1869, p. 306.
Butchua and Nandi-bidchua, Ooriah ; Chel-lee, Sind. ; Nee-much, N". W. Prov. ; VucM, Beng. ; Nga-myen-

Ttouhan and Katha-houmj, Burmese.

B. xi, D. i
I

0, P. 1/13-16, Y. C, A. ^^ify, C. 17.

Length of head 5^ to 5f, of caudal 5, height of body 5 to 5^ in the total length. Eyes—with broad
adipose lids, diameter

3-J-
to 3| in the length of the head, 1 diameter from the end of snout, aiid 1 to 1\ apart.

Width of the head equals its length behind the middle of the eyes. Cleft of mouth rather oblique, its extent
bemg 1/4 more than the width of the gape : the angle situated under the middle or hind third of the eyes :

snout compressed and pointed, the upper jaw being slightly the longer. Barbels—the nasal pair reaching to
the hind edge of the head or even slightly further : maxillary ones to the end of preopercle or even as long as
the head : the mandibular ones, which arise on a transverse line across the chin, are rather shorter.

Teeth—.sharp ones in the jaws, in a pyriform band on the palatines, which with those on the vomer form an
uninterrupted band, that nearly touches the band on the upper jaw. Fius—dorsal spine thin, serrated
posteriorly, and usually as long as the head excludiug the snout. Pectoral fin reaches the base of the ventral,

its spine is rough externally, serrated internally, and as long as that of the dorsal. Ventral situated under the
posterior dorsal rays, and only extends half-way to the anal. Free portion of the tail as high as long.

Colours—silvery, grayish along the back : pectoral and caudal usually edged with black.

Variety Entropiichthys Burmannicus has A. ^, and its nasal barbels almost reach to the dorsal fin : the
maxillary to the middle of the pectoral spine, whilst all the others are longer than the head. The pectoral
spine is serrated externally, and reaches the anal fin.

Habitat.—From the Punjab through the large rivers of Sind, Bengal, Orissa, and variety E. Burmannicus
in Burma. It attains upwards of a foot in length. It is good eating.

Genus, 23

—

Ambltceps, Blyth.

Branchioster/ah twelve. Gill-openings wide, the gill-memhranes not confluent ivith the shin of the isthmus,
notched as far forwards as the chin. No thoracic adhesive surface. Head covered idth soft skin. Eyes small,
subcutaneous. Mouth anterior : gape ivide. Nostrils close together, the posterior having a barbel. Teeth in jaws
viUifonn : pialate edentulous. Anterior dorsal fin enveloped in skin, having one spine and six rays. Pectoral
with a concealed spine. Ventral loith six rays, inserted behind the veHical from the posterior margin of the rayed
dorsal. Anal rather short (9 to 12 rays). Caudal forked. Air-vessel almost entirely enclosed in bone. No
axillary piore.

Geographical distribution.— Small fishes inhabiting the fresh waters of India and Burma, usually on or
near hills. Griffith obsei-\-es (Cal. Jouru. N. Hist, ii, p. 664) respecting certain fish from the Mydan Valley in
Afghanistan, " the most remarkable fish is a dark coloured loach-like Silurus, which is not uncommon about
Jubraiz."

I have a large series of this fish, and they show such diversities that it appears to me that all are varieties

of (me species.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Amhlyceps mangois, A. 9-12. Maxillary barbels to end of pector.al spine. Himalayas from Nangra
and Darjeellng. Jumna and the Behar district, also Burma.

1. Amblyceps mangois, Plate CII, fig. 6, and CXVII, fig. 1.

Pimelodus mangois. Ham. Buch. Fish. Ganges, pp. 199, 379 ; Bleeker, Beng. p. 58.

Ambhjceps mangois, Blyth, P. A. S. of Beng. 1860, p. 153 ; Giinther, Catal. v, p. 190 ; Day, Proc. Zool.
Soc. 1869, p. 524.

Amhlyceps caictdiens, Blyth, P. A. S. of Bengal, 18."i8, p. 282 ; Gunther, Catal. v, p, 190.
Amblyceps tenuispinis, Blyth, 1. c. 1860, p. l.')3 ; Giinther, Catal. v, p. 190.

Akysis Kurzii, Day, Proc. Zool. Society, 1871, p. 703.

Billi, "a cat," and Sudaal, Punj.

B. sii, D. 1
I
0, P. 17, V. 6, A. 9-12 (=:-^), C. 19, Vert. 12/23.
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Length of head 6 J, of caudal 6, height of body 7 to 9 m the total length. Eyes—small, situated in the

anterior 2/5 of the head. Mouth wide, lower jaw somewhat the longer. Barbels—na.sal as long as the head,

and equalling the internal mandibular pair, the maxillary reach the end of the pectoral spine, whilst the outer

mandibular ones are not quite so long. Fins—dorsal not so high as the body, and situated in the commence-

ment of the second fifth of its total length, its spine about half as high as its rays, all are partly enveloped m
skin, as are also those of the anal. Adipose dorsal low, the length of its base equalling that of the rayed fin,

and two-thu-ds of the interspace between the two fins. Pectoral scarcely extending half way to the base of the

ventral, which latter does not reach the anal. Caudal deeply forked, its upper lobe the longer. Caudal

peduncle as high as long. Lateral-line—absent. Air-vessel—has a small rounded lobe on either side of the body

of the second vertebrse, and all but a small portion of its front surface enclosed in bone.
_

Colours—olive-brown,

lightest beneath. In some a dark line commences opposite the opercles, and soon subdivides : one branch going

to the centre of the base of the caudal, the other to the base of the anal.

Hamilton Buchanan observes it is found in the Pumiah district. A. temdsinnis, Blyth, appears to be the

young, Jerdon brought the specimen from Ghazeepore. A. ccecidiens, Blyth, came from Pegu and Moulmein.

A. Kiirzii, Day, appears to be a specimen which has been placed in too strong spirit, which has entirely altered

its appearance, however a figure is given.

Habitat.—I have taken it at Kangra on the Himalayas and received it from Darjeeling. It is found in

the Jumna for some considerable distance from the Hills, also through Burma to Moulmein. It does not

appear to exceed 5 inches in length. When captured it bites most viciously, and lives for some time after its

removal from the water.

Genus, 24

—

Sisoe, Ramiilton Buchanan.

BrancMostegals four. Gill-openings narrmo and chiefly lateral, the gill-membroMes being confluent with the

shin of the isthrmts. Head and anterior portion of the trmih broad and depressed. Eyes small. Mouth small,

transverse, the iipper jaw the longer. Nostrils round and approximating, but separated by a valve, they are situated

mid^vay between the eye and the end of snout. One maxillary pair of barbels with broad bases, and about five

mandihular pairs. Teeth absent. A short dorsal fin destitute of a distinct spine : pectoral^ with a strong spine.

Ventral having seven rays, and situated below the last portion of the dorsal fin. Anal laith six rays. Caudal with

its upper ray very prolonged. Air-vessel enclosed in a bony capsule. An axillary pore.

Geographical distribution.—Indus and upper portions of the Jumna and Ganges rivers.

SYNOPSIS OF INDIVIDUAL SPECIES.

Sisor rhabdophorus, D. i, A. G. Indus, Jumna, and Ganges in their upper portions.

Sisor rhabdophorus, Plate CXV, fig. 1, la, 1&.

Ham. Buch. Fish. Ganges, pp. 208, 379 ; Bleeker, Beng. en Hind. p. 60 ; Gray and Hard. 111. Ind. Zool.

;

Swainson, Fishes, ii, p. 305 ; Gvinther, Catal. v, p. 262.

Chennuah, Hind. : Kir-ri-dee, Sind.

B. iv, D. 1/6, P. 1/8, V. 7, A. 6 (|-), C. 11.

Length of head 5|, of caudal 11, height of body 11 in the total length excluding the caudal filament,

which in some specimens equals the length of the body. Eyes—small, nearer the gill-opening than the end of

the snout, pupil transversely oval, with an extensible muscular flap (a part of the iris) on its upper edge as in

the Genus Flatycephalus (see p. 274). Snout rather pointed. Median longitudinal groove on the head reaches

the base of the occipital process. The greatest width of the head equals two-thirds of its length. Numerous

rough ridges exist on the head, which is covered by very thin skin. There is a slight interspace between the

end of the occipital process and the basal bone of the dorsal fin, which last has an anterior and two lateral

processes covered with rough ridges. Mouth small, transverse, inferior, the upper jaw the longer. Barbels—
the maxillary reach the pectoral spine, and are dilated at their bases. From the lower lip there is a sort of

flap, having a rather long barbel at either side, which reaches the gill-opening : and tivo more intermediate but

shorter ones : between these flaps are several short barbels on a transverse line across the chin. There are five

plates on either side of the base of the dorsal fin, behind which the back has six elevated scale-like plates along

the median line, the last forms a spine before the vertical from the anal fin. The last 1/2 of the body is

covered by 12 osseous rings, having a superior and on either side a sharp edge as is seen in the pipe-fishes.

The lateral-line has also a series of smaller but rough bony plates. Fins—clorsal rather higher than long, its

undivided ray weak, finely serrated anteriorly. Pectoral spine compressed, not quite so long as the head,

serrated on both edges, but mostly strongly so on the external one. Ventrals arise under the posterior dorsal

rays. The anal commences behind the vertical from the spine on the back. Upper caudal ray with a long

prolongation. Colmirs—blackish above, lighter below.

In dissecting a small specimen (the only one I could spare) no air-vessel was apparent in the abdomen,

but two long bony capsules were present in the same situation as in the other fishes -with an air-vessel thus

enclosed, and they also probably contained them.
o K Z
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Habitat.— Sind, Ganges and Jumna ri\'ers in Northern India, Bengal, and Beliar, attaining 8 feet or more
in length. It is not uncommon at Delhi. It is only eaten by the lowest and poorest classes. It is said to lie

under stones when young.

Genus, 25

—

Gagata, Bleeker.

Batasio,* pt. Blyth : Callomystax, Giinther.

Branchiostegals five to seven. Gill-openings rather narroiv, the rjill-memhranes being confluent ivith the skin

of the isthmus. Thorax smooth. Upper stirface of the head with sharp longitudinal ridges, and covered by thin shin.

Eyes S'uhmtaneous. Snout overhanging the mouth. Nostrils close together, the anterior rounded, the posterior being

provided with a valve and usually with a barbel. Barbels eight, one nasal (.sometimes rudimentary), one maxillary,

and two mandibular pairs arising on a transverse line behind the chin, and usually with stiff bases. Villiform teeth in

jaws : palate edeiitulous. First dorsal ^vith one spine and six or seven rays : adipose of moderate length. Pectoral

spine strong. Ventral with six rays situated posterior to the dorsal fin. Anal ivith a moderate (11-13) number of
rays. Caudal forhed. Air-vessel in two rounded portions, each of tvhich is enclosed in an osseous cup.

Geographical distribution.—Rivers of Sind, India, (except Madras) and Burma.

SYNOPSIS OF SPECIES.

1. Gagata cenia, D. \, A. 14-16. Sis barbels and a rudimentary nasal pair. Copper coloured, with dark

blotches and banded fins in the young : dull gray, with black fins in the adult. Indus, Jumna, and Ganges

rivers with their afilucnts, also Orissa, Assam, and Burma.
2. Gagata itchheea, D. i, A. 12-14. Eight bai'bels. Copper coloured, with dark blotches. Deccan.

3. Gagata batasio, D. \, A. 16. Eight barbels. Body with two dotted stripes. Testa.

4. Gagata tengana, D. |, A. 14. Eight barbels. A dark blotch above the pectoral fin, another on the

crown of the head. Dorsal and caudal dotted, edges nearly black. Assam.

1. Gagata cenia, Plate CXV, figs. 4 (adult), 5 (young).

Pimelodus gagata. Ham. Buch. Fish. Ganges, pp. 197, .379, pi. 39, f. 65 ; Blocker, Bengal, p. 58 (adult).

Fimelodus 'cenia, Ham. Buch. 1. c. pp. 174, 370, pi. 21, f. 57 ; Bleeker, Beng. en Hind. p. 58 (young).

Gagata typus, Bleeker, Ned. Tyds. Dierk. 1863, p. 90 ; Day, Proc. Zool. Soc. 1869, p. 309.

Callomystax gagata, Giinther, Catal. v, p. 218.

Hemipimelodv.s cenia. Day, Proc. Zool. Soc. 1869, p. 308.

Jungla, Bengali : Cenia, Sind. : Nga-nan-joimg, Burmese.

B. v-vi, D. i/0, P. i V. 6, A. 14-16 (^frf^), C. 19.

Length of head 4| to 5, of caudal 4^ to 5, height of body 5 to 7 in the total length. Eyes—diameter

4 to 4f in the length of head (3 in the young), 1 to 1^ diameters from the end of snout, and 1 apart. Head
1/4 higher than wide : snout somewhat compressed, overhanging the mouth. The median longitudinal groove

on the head deep, and extends to the posterior end of the occipital jjrocess, which is narrow and almost touches

the basal bone of the doi-sal fin. Barbels—nasal iiidimentary : the maxillary pair reach to the base of the

pectoral spine, or a little more : the two mandibular pairs arise on a transverse line across the chin, the outer

are half as long as the head. Fins—the dorsal higher than the body, its two first rays being the longest, spine

moderately strong, as long as, to 1/4 longer than, the head :t it is serrated anteriorly in its upper fourth in the

youno-. Pectoral reaches to above the ventral, its spine is stronger, longer or shorter than that of the dorsal, it

Is stronsly denticulated internally, scri'ated externally in its outer fourth. Base of the adipose dorsal as long as

that of the rayed fin. Air-vessel—in two lateral portions, enclosed in bony capsules. Colours—dull gray, the

outer two-thirds of the pectoral, the outer halves of both dorsals, ventral and anal black : caudal whitish. The
young are of a yellowish bronze colour, becoming silvery on the abdomen : they have three dark bands over the

liead, and four more over the back, descending as low as the lateral-line. Caudal with a semilunar black band,

or a black blotch on each lobe : a dai-k mark across the dorsal fin.

Some small fry from Darjeeling show the lower half of the front surface of the doi-sal spine rough.

Habitat.—Rivers of Bengal and Orissa, the Jumna, Ganges, and Indus, also Burma. It attains a foot in

length. The specimen (fig. 4) was from Calcutta, where it is very common, (fig. 5) is from a Delhi example.

2. Gagata itchkeea, Plate CXV, fig. 6.

Phractoccphalus itchheea, Rykes, Trans. Zool. Soc. ii, p. 373, t. 67, f. 1.

Bagrus itchheea, Bleeker, Beng. p. 56.

Pimelodus itchkeea, Jerdon, M. J. L. and Science, 1849, p. 341.

• Genns Batasio. Blyth, is said to comprise fishes with the barbels shorter than the head and teeth on the palate, examples:

Pimelodus latasio, II. B. (tlic author merely says of the teeth, that tliose '' in both jaws are croiviled''), P. tenc/ana, II. B. B. aj)inis,

Blyth, P. chandrmnara, H. B. and i'. rama, 11. B. The two lirst probably belong to Genus Gagata, the third to Macro7ies, and the last

two to Liocassis.

f This alteration with age is very well shown in a series of these fishes, specimens from 2 to ^ inches long have the dorsal

spine from 7 to "r! in the total length : from 3 to 4 inches the spine is 6 to 7 : from 4 to 5 inches the spine is 5 to Sj times : from a to

inches the spine is 5 to 5 i times.
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Macrones itchheea, Guntlier, Catal. v, p. 84.

Hemipimelodus itchkeea, Day, Joui-n. Linn. Soc. Zool. xii, p. 571.

D. i
I

0, P. 1/8, V. 6, A. 12-14 (/t^), C. 19.

Length of head 5, of caudal 4|, height of body 6 in the total length. J?i/es—diameter 3 in the length of

head, 1 diameter from the end of snout, and also apart. Snout overhanging the mouth. Median longitudinal

groove on the head reaching to the base of the occipital process : a lateral process proceeds from the occiput,

curving rather outwards and downwards : the process at the shoulder pointed, and as long as the head excluding

the snout. Barbels—the nasal reach to the fi-ont third of the eye, the maxillary to the middle of the pectoral

spine, whilst the two mandibular pairs (which arise on a transverse line behind the lower lip) are longer than

the head. Teeth—villiform in jaws : none on the palate. Fins—dorsal spine smooth, as long as the head

posterior to the nostrils : pectoral spine equally long and denticulated internally. Air-vessel—in a lobe on

either side, bounded superiorly and partly laterally by the auditory ossicles. Colours—yellowish-bronze,

becoming silvery on the sides and abdomen : some dark blotches along the back descending to half way down
the sides. A black blotch on either lobe of the caudal, and another on the dorsal fin.

Hahitat.—Elvers of the Deccan, it appears to be a small species. The one figured (from Poona) was the

largest obtained.

3. Gagata batasio, Plate XCIX, fig. 5.

Pimelodus batasio, Ham. Buch. Pish. Ganges, pp. 179, 377.

Bacjrus batasio, Cuv. and Val. xiv, p. 425 ; Bleeker, Beng. p. 56.

Batasio Buchanani, Blyth. P. A. S. of Beng. 1860, p. 150.

Macrones batasio, Glinther, Catal. v, p. 83.

D. i
I

0, P. 1/?,V. 6, A. 16, C. 20.

Head small, as is also the mouth. Eyes—small, and high up. Barbels—eight, shorter than the head.

Fins—dorsal spine strong, entire : pectoral spine strong and serrated intei'nally : caudal lobed. Colours—body

diaphanous, having along either side two stripes spotted with black.

Judging from the mandibular barbels and general structure of this fish, it would appear to be a Gagata,

whilst it is observed " there is no slit under the throat."

Hahitat.—River Testa, attaining 3 inches in length. The figure is reproduced from H. B.'s manuscript

drawings at Calcutta, and the description from his work.

4. Gagata tengana.

Pimelodus tengana. Ham. Buch. Fish. Ganges, pp. 176, 377, pi. 39, f. 58.

Bagrus tengana, Cuv. and Val. xiv, p. 453 ; Bleeker, Beng. p. 56.

Batasio tengana, Blyth, P. A. S. of Bengal, 1860, p. 150.

Macrones tengana, Glinther, Catal. v, p. 84.

B. vi, D. i/0, P. 1/8, V. 6, A. 14 {^%), C. 15.

Length of head 4, of caudal 4, and height of body 4 in the total length. Eyes—of moderate size,

situated nearer the snout than to the posterior end of the opercle. Back rather prominent. Width of the

head equals its height, or its length excluding the snout. Mouth small, upper jaw slightly the longer. Median
longitudinal groove on the head lanceolate and extending to the base of the occipital process which is twice as

long as wide at its base, and reaches the basal bone of the dorsal fin. Barbels—the nasal reach the hind edge

of the orbit, and all the remainder arc shorter than the head. Fins—the first dorsal cut obliquely, its spine

smooth. Pectoral spine serrated internally. Colours—body diaphanous, having a gloss of gold on the sides.

On the back are many black dots which are collected into a blotch above the pectoral fin, and another exists on

the crown of the head. Dorsal and caudal fins dotted, edges nearly black.

This fish, which is found in Assam, agrees with G. cenia except that the nasal barbels are described and

shown as being much longer, and the colour difiers.

Habitat.—Brahmaputra river to about 3 inches in length.

Genus, 25a—Nangea.

Branchiostegals five or six. Gill-ope^iings rather wide, and not or only slightly adherent to the shin of the

isthmus. Thorax smooth. Upper surface of the head with sharp longitudinal ridges and covered by thin skin.

Eyes subcutaneous. Snout overhanging the mouth luhich is transverse. Nostrils close together, the anterior rounded,

the posterior with a barbel. Barbels eight, one nasal (tvhich may be nulimentary), one maxillary and two mandibular

pairs, the inner of ivhich last are anterior to the external pair. Villiform teeth in jaius, palate edentulous. First

dorsal fin with one spine and six to eight rays: adipose of moderate length. A pectoral spine. Ventral with six

rays situated posterior to the dorsal. Anal luith a moderaie number of rays (10-12). Caudal forked. Air-vessel in

two rounded portions each of which is enclosed in bone.

Geographical distrilrution.—Small fishes found in the Indus, Jumna, Ganges, and Bengal rivers.

This genus dilFers from Gagata in its barbels not being placed in a transverse line behind the chin : and
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in its gUl-mcmbranes not being confluent with a broad istlimiis but ratbcr deeply notched. It is allied in some
respects to Macrones, but has no teeth on the palate, whilst its air-vessel is enclosed in bone.

SYNOPSIS OF SPECIES.

1. Niingra BuclianMii, D. i-, A. 10-11. Muddy colour. Indus, Ganges and Jumna river.

2. Natujra punctata, D. \, A. 11-12. Coppery, glossed with gold and having black blotches. Sone
river at Bheer Bhoom.

3. Nangra virldescens, D. i, A. 11. Two greenish bands descend from the back. Northern Bengal and
the Deccan.

1. Nangra Buchanani, Plate CXIII, fig. 3.

Pimelodus nancjra, Ham. Buch. Fish. Ganges, jip. 193, 378, pi. xi, f. 63; Bleeker, Beng. p. 58.

Macrones nangra, Day, Proc. Zool. Sec. 1871, p. 288.

• D. i/0, P. 1/9, V. 6, A. 10-11 (|:t), C. 17.

Length of head and caudal fin from 4i to 5, height of body G in the total length. Eyes—rather high
up, in the anterior half of the head and covered with skin, 1{; diameters from end of snout. The greatest width
of the head equals its length excluding the snout. Upper jaw considerably the longer, snout rather depressed,
mouth wide. Median longitudinal groove deep, extending to the occipital process up which it is continued, the
occipital process 3 times longer than wide at its base and extending to the basal bone of the dorsal fin.

Burhels—the nasal longer than the head, the maxillaiy reach the vent, or even end of anal fin, external
mandibular the base of the ventral, and the internal (which arise in front and to inner edge of the external ones)
the base of the pectoral. Teeth—none on the palate. Fins—dorsal spine weak and entii-e, half as long as the
head in the very young, longer in larger specimens : the length of the base of the adipose dorsal equals that of
the anal, or the interspace between its commencement and the end of the base of the rayed fin : pectoral spine
moderately strong, with nine coarse denticulations internally, it is as long as the head without the snout

:

caudal deeply forked, lobes of equal length and pointed. Air-vessel—in two oval portions, each of which is

enclosed in a thin bony capsule which has a round orifice on the outer side. Cokiiws—muddy, witli three
indistinct vertical greenish half bands.

Habitat.— Ganges, Jumna, and Indus, attaining two inches in length. The specimen figured was from
DeUii.

2. Nangra punctata, Plate CXV. fig. 8.

B. V, D. J/0, P. 1/8, V. 6, A. 11-12 (V), C. 18.

Length of head 4, of caudal b\, height of body 6^- in the total length. Eijes—diameter 4-3 in the length

of head, 1^ diameters from the end of snout, and I5 apart. The greatest width of the head equals its length
behind the angle of the mouth. Snout compressed, overhanging the mouth, which latter is transverse. GUI-
openings rather wide, the skin not confluent with that of the isthmus. The median longitudinal groove on the
head deep, n'ith raised sides, extending to the base of occipital process, which is four times as long as wide, and
almost reaches the basal bone. Osseous processes from back of skull and above base of pectoral fin well

developed. Barbels—the maxillary reach the base of the pectoral spine : the mandibular ones are shorter than
the head, the internal pair placed anterior to the external pair. The nasal pair are rudimentary or wanting.
Teeth—those in the upper jaw placed anterior to the lower jaw. Fins—dorsal spine sti-ong, smooth, half as

long as the head. Pectoral spine very strong, as long as the head behind the angle of the mouth, and with
about 12 denticulations internally ; it is roughened in its lower half externally. Colours—coppery, glossed with
gold on the sides : a black blotch on occijJut, and three or four along the back descending half way down the

sides. A black band on dorsal, and some black markings on the caudal.

This fish in appeai-ance is very similar to the young of Gagata cenia, but may be at once recognized by
the position of the barbels, and broader head.

Habitat.—I captured two specimens of the same size in the Sone river at Bheer Bhoom, in Bengal.

3. Nangra viridescens, Plate CXV, fig. 7.

Pimelodus viridescens. Ham. Buch. Fish. Ganges, pp. 173, 376, pi. xi, f. 56; Bleeker, Bengal, p. 58.

Huddah, Hind.

D. I/O, P. 1/8, V. 6, A. 11 (f), C. 21.

Length of head 4 to 4J, of caudal 5, height of body 6 in the total length. Eges—diameter 4 in the

length of the head, 1 j diameters from the end of snout, and 1 apart. The greatest width of the head equals its

length behind the angle of the mouth. Snout overhanging the mouth, which is transverse. GUI-openings wide,

the membranes being notched. Median longitudinal groove on the head deep, having raised edges, and reaching

the base of the occipital process, which latter is three times as long as wide, and does not quite reach the basal

Jjone. Osseous processes from occiput and over base of pectoral fin well developed. Barbels—the maxiUary
reach the root of the pectoral spine : the two inner mandibular ones are anterior to the external pair. Teeth—
none on the palate. Fins—dorsal spine strong, smooth, aud half as long as the head. Pectoral spine strong,
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externally rough in its lower half, denticulated internally. CoZowrs—glossy greenish-brown on the back, with

two very light green bands passing one from the base of either dorsal fin to the middle of the depth of the body.

A dark band on the dorsal fin and spots on either lobe of the caudal.

Habitat.—Rivers of Northern Bengal, not uncommon in the Jumna at Delhi, and also found at Poona in

the Deccan.

Genus, 26

—

Bagabius, Bleeker.

BrancMostegals twelve. Gill-memhranes not confluent with the skin of the isthmus, having a free posterior

edge and notched half way to the chin. Head depressed, its upper surface osseous. Mouth anterior : upper jau) the

longer. Eyes with free orbital margins. Nostrils approximating, the posterior provided with a barbel. Barbels

eight, one nasal, one maxillary, and two mandibidar pairs. Teeth in jaws pointed, and of unequal sizes : palate

edentulous. Thorax destitute of any adhesive apparatus. First dorsal fin in advance of the ventrals, having one

spine and six rays : adipose fin present. Ventral with six rays. Anal of moderate length. Caudal deeply forked.

Air-vessel small, consisting of two rounded portions enclosed in hone. An axillary pore.

The air- or swim-bladder of this fish is present, but small. Taylor (Gleanings in Science, June 1830)

remarks that the Bagarius Yarrellii " has also two air-bladders, which closely resemble the former (Saccobranchus

fossilis, &e.) in the argentine tendinous texture of the external coat, and in having no communication with each

other, or with the alimentary canal. They are situated one on each side of the body, in a deep groove or furrow

of the consolidated ti-ansverse processes of the cervical vertebra?, and are extremely small iu proportion to the

bulk of the fish ; each of them in an individual weighing 10 lbs., not exceeding a large garden pea in size : they

are placed in the middle of the grooves at about an equal distance from the common integument (immediately

behind the pectoral fin) and the vertebral column : the space between each of them, and the former, being filled

up with adipose substance, whilst that next to the spine is occupied by the Malleus."

Geographical distribution.—Tl'hroug\iovA the course of the larger rivers of the Punjab, India, and Burma,

and extending to the Malay Archipelago.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Bagarius Yarrellii, D. i, A. 13-15. Gray, banded and clouded with black. India to the Malay

Archipelago.

1. Bagarius Yarrellii, Plate CXV, fig. 3.

Pimelodus bagarius, Ham. Buch. Fish. Ganges, pp. 186, 378, pi. 7, f. 62 ; Cnv. and Val. xv, p. 146, pi. 433
;

Bleeker, Silur. Bat. p. 10.

Bagrus Yarrellii, Sykes, Trans. Zool. Soc. ii, p. 370, t. 65, f. 1 ; Bleeker, Beng. p. 56.

Pimelodus platespogon, Val. in Jacq. Voy. Ind. Ori. pi. 18, f. 3 ; Bleeker, Beng. p. 58.

Pachypterus luridus, Swainson, Fishes, ii, p. 306.

Pimelodus Carnatieus, Jerdon, M. J. L. and S. 1849, p. 341 (young)

.

Bagarius Buchanani, Bleeker, Beng. en Hind. pp. 58, 121, Prod. Silur. p. 212, and Atl. Ich. SUur. p. 61,

t. 81.

Pimelodus Yarrellii, Jerdon, M. J. L. and S. 1849, p. 341.

Bagarius Yarrellii, Giinther, Catal. v, p. 183.

Boonch or Goonch, Hind. (N. W. P) : Goreah, Assam : Bahti jellah, Tel. : Sah-lun, Ooriah.

B. xii, D i/O, P. 1/12, V. 6, A. 13-15 (to?t^), C. 17.

Length of head 3f , of caudal 4|, height of body 5 in the total length excluding the prolonged caudal

ray. Byes —small, situated in the middle of the length of the head. The greatest width of the head equals

from 2/3 of its length in the young to its entire length in the adult, its upper surface is rugose in irregular

bands and lines. Upper jaw the longer, the extent of the gape of the mouth equal to 4/7 of the length of the

head. Barbels—the maxillaiy with broad bases and rather longer than the head : the nasal pair short. Teeth—
.sharp, and of unequal sizes in the jaws, an outer widely separated row of larger ones in the mandibles. Fins—
dorsal spine smooth, with an elongated soft termination, the osseous portion as long as the head excluding the

snout : length of the base of the adipose dorsal as long as that of the rayed fin. Pectoral spine stronger, and as

long as that of the dorsal, serrated internally, and having a soft prolongation. Caudal deeply forked, its upper

lobe prolonged. SJdn—somewhat scabrous over the summit of the head, and slightly so on the body. Colours—
body gTay or yellowish, with large, irregular, brown or black markings and cross bands. A black base to all the

fins, and generally also a dark band.

This fish takes a live-bait, but is difficult to kill, it is sluggish, goes to the bottom, and it generally

escapes by destroying the tackle. Mr. Van Cortland, at the end of 1875, angling at the Okla weir, a few miles

below Dellii, killed one which was 5 feet long and weighed 136 lbs.

Habitat.—Large rivers of India and Java, descendiug to the estuaries. It attains 6 feet or more m
length, and is often termed a " fresh-water shark," partly due to its voracity, and partly to its underhung mouth

and general ugliness.
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Genus, 27

—

Gltptosteenum, McClelland.

Ghjptolhomx, Blytli.

Branehiostegals from six to ahotit ten. Gill-opening.? rather mde, gill-memhranes confluent with the skin of

the isthmus. Head rather depressed and covered loith soft shin. Eyes small, subcutaneous. Mouth inferior, transverse,

vnth the upper jaw the longer. Nostrils close together, separated hy a harhel. Barbels eight, one nasal, one

maxillary, and two mandihular jiaiVs, the maxillary ones with hroad bases. Villiform teeth in the jaws : palate

edentulous. Dorsal fin with a spine and six or seven rays : an adipose fin present. Pectoral horizontal, vnth a strong

spine some of its rays being occasionally plaited inferiorly, and an adhesive apparatus exists between the bases of the

two pectoral fins on the chest, composed of longitudinal plaits. Ve^itral with six rays, situated posterior to the dorsal.

Anal with a moderate (9-12) number of rays. Caudal forhed. Air-vessel, u-hen present,* rn tim lateral portions

more or less enclosed in bone.

Blyth instituted Glyptothorax for tbose species having a spine to the dorsal fin, as McClelland in his

definition of his Genus observed " spines when present are concealed within the membrane of the fins," and gave

as his type Glyptosternum retkidatus, observing " without spines."

Geographical distribution.—These fishes are found along the Himalayas and rivers at their bases from

Afo-hanistan to the extreme east of Assam, also in the Malay Archipelago. They are also present m some rivers

in the plains of India, but usually not far removed from hills. They appear especially adapted for strong streams

and those of hilly districts.

It is certainly open to question whether some of the following might not more properly be termed varieties

than species. Roughness of the external edge of the pectoral spine may certainly exist in species in wliich it is

normally smooth.

SYNOPSIS OF SPECIES.

1 Glyptosternum lonah, A. 11-13. Length of head 5 to r>\ in the total. IMaxiUary barbels reach

pectoral fin. Pectoral spine rough or smooth externally. Dorsal spine smooth. Brown, with black marks.

Jumna and the Deccan.
_ , ,r .„ , , , i .i ^ i

2. Glyptosternum trilineatum, A. 13. Length of head 6 m the total. Maxillary barbels reach the pectoral

fin Chestnut-brown, with two light longitudinal bands. Nepal and Burma.

3 GU/ptosternum conirostrc, A. 11-12. Width of head 2/3 of its length. Adhesive apparatus rather

elongated and narrow. Maxillary barbels reach middle of pectoral fin. Himalayas from Kangra and Simla.

4 Glyptosternum botia, A. 11-12. Pupil of eyes transversely oval. MaxiUary barbels reach to below

the hind edge of the eye. Skin roughened with small spinate tuberosities. Jumna and rivers of Northern

^"^"^

5 Ghiptosternum telchitta, A. 11. Pupil of eyes circular. Maxillary barbels reach to below the hind

ed^e of eyes Skin looks as if it had scales imbedded in it. Punjab, N. W. Provmces, Bengal, and Behar.
°

6. Glyptosteriium striatum, A. 11. Head 4J in the total length. MaxUlary barbels reach first third of the

pec ora^s.

^^^^^^^^^^^^.^^ ^^^^ 'Madraspatannm, A. 10-11. Maxillary barbels reach base of pectoral fin. Dorsal spine

with serrations on both edges. Bowany river, Madras. ,.,,., ,r •„
, , ,

8 Ghiptosternum. pectinopterimi, A. 9-11. Width of head nearly equals its length. Maxillary barbel

reaches base" of pectoral spine. Adhesive apparatus wider than long. Himalayas to Simla and Darjeehng.

9. Glyptostermim cavia, A. 9. Upper sui'face of head with elevated spots. Maxillary barbels as long as

the head. Ramghur district of Bengal.

1. Glyptosternum lonah, Plate CXIII, fig. 5.

Bagrus lonah, Sykes, Trans. Zool. Soc. ii, p. 371.

Glyptosternum. lonah, Giinther, Catal. v, p.
'' S7.

Glyptosternum, Dehkanense, Giinther, Catal. v, p. 187.

D. i/0, P. 1/9, V. 6, A. 11-13 (J-^ij), C. 15-17.

Leno-th of head 5 to 5}, of caudal 5, height of body 7 in the total length. %es—slightly behind the

middle of the length of the head, the width of the interorbital space equals 1/3 to 2/7 of the length of the head.

Width of head nearly or quite equals its length : upper surface rough. Width of gape of mouth equals 2* to 3

in the lencrth of the head. Lips not fringed. Occipital process nearly or quite four times as long as broad.

Barbels—the nasal reach half way to the orbit, the maxillary extend to the base or first third of the pectoral,

the outer mandibular pair to the gill-opening, whilst the inner are shorter. F///.S—dorsal higher than the body, its

spine rather slender, enveloped in skin. If 'to 2i in the length of the head : adipose dorsal with its base longer

than that of the first dorsal, and equal to half the interspace between the two fins. Pectoral spine moderately

broad internally strongly denticulated, externallv roughened in some specimens, smooth m others, the fin does

not nearly reach the ventral. Caudal forked. Caudal peduncle—twice as long as high m the young, two-thirds

* lu G. iladraspatanum I have been unable to linil an air-vessel.



FAMILY, I—SILURID^. 497

in the adult. Colours—yellowish-brown, banded with blackish : fins yellow : dorsal, caudal and anal with black
bands.

Thoracic adhesive apparatus rather elongated, reaching to the first third of the pectoral spine, its plaits

are scarcely branched.

Hahitat.—Deccan, attaining at least 6 inches in length. I have taken this sjDecies at Poona, and also in

the head waters of the Jumna.

2. Glyptosternum trilineatum, Plate CXVI, fig. 3.

Glyptothorax trilineatus, Blyth, P. A. S. of Beng. 1860, p. 154.

Glyptosternum trilineatum, Giinther, Catal. v, p. 185.

D. i/0, P. -,V, V. 6, A. 13 (^), C. 19.

Length of head 6, of caudal 5|, height of body 6 in the total length. Eyes—small, behind or in the
middle of the length of the head. Head about as long as broad and covered with soft skin, snout obtuse. Lips
not fringed. Occipital process nearly three times as long as broad. Barbels—the maxillary reach to the end of
the head : nasal barbels nearly to the orbit : the external mandibular pair longer than the internal, and reaching
to the base of the pectoral fin. Thoracic adhesive apjiaratus rather large. Teeth—villiform in the jaws, none
on the palate. Fins—dorsal fin as high as the body, its spine weak, slightly serrated posteriorly, and its bony
portion rather above half the length of the head : adipose dorsal of moderate height, its base being equal to
more than that of the first dorsal, and to about half of the distance between the two fins. Pectoral spine
rather broad, denticulated internally, smooth externally, reaching two-thirds of the distance to the base of the
ventral. Caudal deeply forked. Skin smooth. Caudal peduncle—twice as long as high. Colours—chestnut-
brown, vrith a light streak along the back, another along the lateral-line, and a third near the abdominal
margin.

G. gracile, Giinther, v, p. 186, fi-om Nepaul differs in having one more anal ray : occipital process a little

narrower : maxillai-y barbels longer, whilst the pectoral fin reaches the base of the ventral.

The drawing was made from one in the Calcutta Museum taken in Rangoon in 1869.
Hahitat.—Burma, Tenasserim and Nejiaul. It attains 12 inches or more in length.

3. Glyptosternum conirostre, Plate CXVI. fig. 5.

Steindachner, Verh. z. b. Ges. Wien, 1867, p. 16, t. v and vi, figs. 2.

D. i I

0, P. 1/9, V. 6, A. 11-12 G^^), C. 17.

Length of head SJ, of caudal 5^, height of body 5^ in the total length. Eyes—slightly behind the
middle of the length of the head, the width of the interorbital space equals 1/4 of the length of the head.

The width of the head equals 2/3 of its length. Upper jaw the longer : the width of the gape of the mouth
equals 1/2 of the length of the head. Lips not fringed. Occipital process three times as long as wide.
Barbels—the maxillary have broad bases and extend to the middle of the pectoral fin : the nasal, which have a
very wide fringe, reach the hind edge of the eye : the outer mandibular, which ^is^also broad, to the gill-opening :

whilst the inner are shorter. Teeth—generic. Fins—dorsal as high or rather higher than the body, its spine

strong, as long as the head behind the nostrils and smooth, serrated jjosteriorly in some specimens : length of the
base of the adipose dorsal exceeds that of the myed fin, and equals two-thirds of the extent of the interspace

between the two fins. Pectoral reaches nearly to the ventral, its spine strong, as long as that of the dorsal,

and having about 13 denticulations internally, it is not striated inferiorly. Ventral does not quite reach the anal.

Caudal forked. Adhesive apparatus in the chest rather broad, but posteriorly a large circular smooth space
causes it to be semicircular. Caudal peduncle about as high at its base as it is long. Colours—brownish, fins

yellow, stained with black.

This fish has a considerable similarity to G. pectinopterutn, but possesses a wider mouth, a narrower head,

broader barbels, a higher caudal peduncle, and a more elongated adhesive apparatus.

Habitat.—Himalayan streams, the one figured was from Simla. Specimens fi-om Kangra have the

pectoral spine serrated externally.

4. Glyptosternum botia, Plate CXIII, fig. 4.

Pimelodus hotius, Ham. Buch. Fish. Ganges, pp. 192, 378 ; Bleeker, Beng. en Hind. p. 59.

B. vi, D. i/0, P. 1/8, V. 6, A. 11-12 ^.a^), C. 18.

Length of head 5|, of caudal 4<l, height of body 6^ in the total length. Eyes—pupils transversely

oval, small, situated in the commencement of the front half of the head : the width of the interorbital space,

which is convex, equal to 1/3 of the length of the head. The greatest width of the head equals its length
excluding the snout. Upper jaw the longer : the width of the mouth equals 1/3 of the length of the head.
Barbels—eight, the maxillary reach to below the hind edge of the eyes, the nasal half way to the orbits, the
mandibular paii« are short. Teeth—villiform in the jaws. Fins^doTsal spine smooth, as long as the head
excluding the snout : length of the base of the adipose fin equalling one-thii-d of that of the interspace between
the two fins. Pectoral reaches two-thirds of the distance to the ventral, its spine is sti-ong, as long as the head
excluding the snout, and with about 20 strong teeth internally. Ventral reaches the anal. Caudal deeply

3 s
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lobed, lobes of equal longtli. Adhesive apparatus well-marked. Sl-in—roughened with small spinate

tuberosities aiTanged in longitudinal rows all over the body. Free portion of the tail twice as long as high at

its base. Colours—brownish, intermixed with yellow, and blotched with blackish. Fins yellow with black

marks and spots.

This tish very clnsely resembles G. telcliifta, but has a more roughened skin, whilst the profile of the eye
is transversely oval. Hamilton Buchanan (MSS.) obseiwes of this species in the Rangpur district, "the BJcot

Mi'igur of the Dharka if possible is still uglier (than the Eretldstes coida). The people of Bhutan are said

to be remarkably fond of it from whence its name is derived. The people of Behar will not eat it."

Habitat.—The specimen figured (life size) was from the Jumna. It is common at Delhi. Hamilton
Buchanan observed that it was from the northern rivers of Bengal, and attains t> inches in length.

5. Glyptostemum telchitta, Plate CXVI, fig. 2.

Pimelodus telchitta. Ham. Bucli. Fish. Ganges, pp. 185, 378 ; Bleeker, Beng. p. 58.

Glyptosterimm telchitta. Day, Proc. Zool. Soc. 1871, p. 288.

Gooacherah, Beng. ; Telllah, Hind. (N. W. P.)

B. vi, D. i/0, P. 1/8, V. 6, A. 11 (f), C. 17.

Length of head 5} to 5f , of caudal 5f , height of body 71 to 8 in the total length. Uijes—small, witli

a circular profile, situated in the middle of the length or in the commencement of the posterior half of the
head : interorbital space flat, its width 31 to 4 in the length of the head. The gi-eatest width of the head
equals 3/4 of its length. Upper jaw the longer, the width of the gape of the mouth equals 1/3 of the
length of the htad : lips not fringed. Opercle ends postei'iorly in an elongated pointed termination : occipital

])rocess three times as long as wide at its base. Uarbcls—the nasal very short, the maxillary ones reach to

rather behind the posterior edge of the oi'bit : the outer mandibular jjair reach the gill-opening, the internal

are shorter. Teeth—generic. Fins—dorsal nearly as high as the body, its spine which is 4/7 as long as the
head, has a soft continuation, it is slig'htly enveloped in skin and entire : adipose dorsal of moderate height,

the extent of its base equalling that of the rayed fin, or 1/2 of that of the interspace between the two fins.

Pectoral spine broad, reaching 2/3 of the distance to the base of the ventral, smooth externally, fi'om 13 to 14
teeth internally, and not jjlaited below. Caudal deeply forked. Thoracic adhesive apparatus rather large, its

plaits nearly long-Itudinal. Skin everwhere covered with small longitudinal elevations like scales imbedded in

it. Free portion of the tail twice as long as high at its base. Colours—blackish-brown, fins yellow with
black bands : caudal blackish, with a yellow edge. Air-vessel—in two rounded lateral portions enclosed in bone.

Habitat.—Punjab, N. W. Provinces, Bengal, and Behar. It attains 5 or G inches in length.

6. Glyptostemum striatum.

McClelland, Cal. Journ. Nat. Hist, ii, p. 587 : Bleeker, Beng. en Hind. }>. 58 : Giinther, Catal. v, p. 188.

B. vi, D. i
I

0, P. 1/11, V. 6, A. 11 (I), C. 15.

Length of head 4|, of caudal 5, height of body 6 in the total length. Ei/es—situated in about the
middle of the length of the head, the width of the interorbital space eqiial to one-thu-d of the length of

the head. Head nearly as broad as long. Upper jaw the longer, the width of the gape of the mouth
equals half the length of the head. Lips not fringed. Occipital process three times as long as wide at

its base. Lorhels—the maxillary reach beyond the base of the pectoral fin. Fins—dorsal higher than the
body, its s])ine slender, 1/2 as long as the head and enveloped in skin : length of the base of the adipose

dorsal 2/3 of that of the interspace between the two fins. Pectoral spine much stronger than that of the

dorsal, with about 20 fine denticulations internally and striated along its under surface. Free portion of the

tail twice as long as high at its base. Colours—uniform brown.
Ghjptosternum reticulatus, McClelland, from Afghanistan (Cal. Jonrn. Nat. Hist.) is said to be closely

allied to this species, but to be ^vithout si^ines, and is probably an E.vostnnia.

Habitat.—Khasya hills in Assam, attaining at least 8| inches in length.

7. Glyptostemum Madraspatanum, Plate CXVI, fig. 4.

Day, Journal Linnean Society, xi, p. 52G.

B. vi, D. iJO, P. 1/10, V. 6, A. 10-11 (f;i), C. 17.

Length of head 5 to 6|-, of caudal 4^ to 4f, height of Ixidy 6i in the total length. Ei/es—small,

situated in the middle or the commencement of the posterior half of the head, the distance between the eyes

equals 2/7 of the length of the head. The greatest width of the head equals its length behind the front nostrils.

Upper surface of the head rather rough, upper jaw the longer : the width of the mouth equals 2/5 of the length

of the head : lips not fringed. Occipital pi-ocess very narrow, four times as long as wide at its base. Barleh—
the maxillary reach the base of the pectoral, the nasal 2/3 to 3/4 of the distance to the orbit : the outer

mandibular ones to the gill-openings, whilst the internal are a little shorter. Teeth—generic. Fins—dorsal

spine rather strong, not enveloped in skin, serrated posteriorly, and in some specimens anteriorly in its upper
third, it is as long as the head behind the angle of the mouth : base of adipose rather longer than that of the
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rayed dorsal fin. Pectoral almost readies the ventral, its spine not plaited, moderately strong and 3/4 as long

as the head. Caudal peduncle—half as high as long. Skin smooth. Colours—yellowish, with dark bands : fins

also yellow, with black bands. Air-vessel—apparently absent.

This species is nearly allied to G. lonah, but amongst other differences its dorsal spine appears to be

always toothed, whereas in all specimens of G. lonah that I have seen it is entire.

This species is nearly allied to G. trilineatum, but has a longer head and less anal rays.

Salitat.—Bowany river at the foot of the Neilgherry hUls, where I obtained IG specimens up to 5 inches

in length.

8. Glyptosternum pectinopterum, Plate CXVI, fig 6.

McClelland, Cal. Journ. Nat. Hist, ii, p. 587; Bleeker, Beng. en Hind. p. 68 ; Giinther, Catal. v, p. 188.

Glyptosterntim Stoliczkce, Steind. Verb. z. b. Ges. Wien, 1867, p. 17, t. v and vi, f. 1.

Glyptosternum modestum, Day, Proc. Zool. Soc. 1871, p. 714.

Juppali, Puiij. (at Chumba) : Nunrj-grare, Punj. at Beeas if small, Kuggar, if large : No-woo, Punj. at

Kangra.

B. X, D. I/O, P. 1/8-9, V. 6, A. 9-11 (ilf), C. 17, Vert. 15-17.

Length of head 4| to 5j, of caudal 5| to 6, height of body 6 in the total length. Eyes—in the middle of

the length of the head, the width of the iuterorbital space equals 3f- in the length of the head. The width of

the head nearly or quite equals its length. Upper jaw the longer, the width of the gape of the month 2f to 3 in

the length of the head. Lips not fi'inged. Occipital process three times as long as wide at its base. Barbels—
the masdlary extend nearly to the middle of the pectoral fin : the nasal reach the orbit : the outer mandibular
to the base of the jiectoral, whilst the inner are rather shorter. Teeth—generic. Fins—dorsal nearly as high as

the body, its spine rather slender, and more than 1/2 as long as the head : in many specimens up to three or four

inches in length the soft termination of the spine is continuous with it, and on bending it appears as if there

were numerous points anteriorly, this appearance is usually lost in the adult fish : base of the adipose dorsal

rather longer than that of the rayed fin and equal to 4/5 of the interspace between the two fins. Pectoral

extends three-fifths of the distance to the ventral, its spine is flattened, strong, and as long as the head excluding

the snout, and having coarse denticulations internally. The outer I'ays of the ventral and pectoral are jjlaited

inferiorly, this appearance is usually lost in specimens preserved in spirit unless the alcohol was very strong at

the commencement. Caudal peduncle—one-third to twice as long as high at its base. Adhesive apparatus well

mai'ked. Colours—uniform brown, with a yellowish mark along the back, fins yellow, stained with black.

Air-vessel—in two lateral portions, partially enclosed in bony capsules formed by a trumpet-shaped process from
the anterior vertebra.

G. modestum appears to be the young, it is much wider in the body and the peculiar appearance shown in

the termination of the dorsal spine of moderately sized specimens is scarcely perceptible.

JSahitat.—Himalayas through the Punjab, and at Kangra, Simla, Darjeeling.

9. Glyptosternum cavia.

Pimelodus cavia, Ham. Buch. Fish. Ganges, pp. 188, 378.

Bagarius ? cavia, Bleeker, Beng. en Hind. p. 58.

Kanya tenggara, Hind.

D. i/0, P. I, V. 6, A. 9 (3/6), C. 17.

" It is flattened before, conical behind, and all its upper parts are scabrous from elevated spots." " Head
very large, a good deal flattened, blunt, and covered above with bony plates, forming various ridges."

Upper jaw the longer. Barbels—nasal very short, the maxillary as long as the head, the two pairs of mandibular

ones shorter. Teeth—none on the palate. Fins—dorsal spine blunt, rough, but not serrated on the anterior

surface : adipose fin small and rough : pectoral spine serrated on both edges : lower caudal lobe the longer.

Colours—" lurid, and the back is variegated with brown dots, collected into cloud-like marks, while the sides

have a gloss like silver, changing into the hue of copper. The abdomen is of a dirty livid appearance. Across

the tail are two transverse bars, and on the tail fin a third, all of which have fewer dots than the adjacent parts.

The eyes are white."

Hamilton Buchanan (MSS.) observes of this fish in the Ramghur district " the Kanya tengra of the

Dharla is a very iigly little fish, compared by the natives to a crow."

Sabitat.—Rivers of Northern Bengal, where it attains about 6 inches in length.

Genus, 28

—

Eugltptosteenum, Bleeker.

Aclyptostenon, Bleeker.

Dorsal profile nearly horizontal, head covered with soft skin. Gill-openings rather wide, the gill-membranes

confluent with the skin of the isthmus. Mouth transverse, upperjaw the longer. Eyes small, subcutaneous. Nostrils

close together, separated by a barbel. Barbels eight. Teeth villiform in the jaws and on the palate. Dorsal fin ivith

a spine and six rays : an adipose dorsal present. Pectorals horizontal, with an adhesive apparatus on the chest formed
3 s 2
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hy longitudinal plaits of shin. Anal short (II to 13 rays) not continuous with the camdal which is forlced. Ventrals

situated posterior to the dorsal, and consisting of six rajjs. Air-vessel in two lateral portions, enclosed in lone.

Geographical distribution.—Uixev Coic near Aleppo, Upper Assam, and the Jumna.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Euglyptosternum lineatum, A. 13. Brown, with a narrow light line along the middle of the side.

Suddya in Upper Assam ; also the river Jumna.

1. Euglyptosternum lineatum, Plate CXVI, fig. 7.

D. i/0, P. 1/10, V. 6, A. 12-13 (^-Vu), C. 17.

Lenc'th of head 41 of caudal .55 to G, height of body 6 to 7 in the total length. ^;/es—small, situated

about 2 diameters behind or else in the middle of the length of the head, the width of the mterorbital space I'-i

of the leno-th of the head. Head rather flattened, its greatest width equals its length behind the nostrils.

Upper iaw'the longer, the width of the gape of the mouth equals half the length of the head. Lips smootli.

Occipital process three times as long as wide at its base. Barbels—the nasal nearly reach to the orbit
:

the

maxillary pair are as long as the head, the outer mandibular ones reach the gill-openmg, the inner are shorter.

Teeth—^Wiiorm in the jaws, and in one large patch extending across the palate, and so closely approximating to

the premaxUlary teeth that they appear like a single large band. Adliesive apparatus on the thorax distinct.

Fi>is-the dorsal as high as the body, its spine strong, entire, and about half the length of the head :
adipose

dorsal of moderate height, the length of its base equalling that of the rayed fin, or half the interspace between

the two fins. Pectoral spine very strong, smooth externally, denticulated internally with about 9 or 10 teeth,

and reachino- two-thirds of the cHstance to the base of the ventral. Caudal deeply forked. Skm smooth.

Caudal pedu7,r.le—t^ice as long as high. Colo7irs—hvovm, with a narrow light band along the side.
_

Habitat.—The specimen figured (Ufe-size) was from the Jumna, I have procured it 12-o inches m length

near Suddya in Upper Assam.

Genus, 29

—

Pseudecheneis, Blyth.

Gill-openings small, not extending on to the lower surface of the head, the gilUnemhranes being attached to a

very broad isthmus. Body someiuhat elongate : head rather depressed. An adhesive apparatus formed of transverse

folds of slcin situated on the thorax between the bases of the pectoral fins. Eyes small, mbcidaneous, on the upper

surface of the head. Mouth transverse, small, inferior. Nostrils on either side approximating, being divided by a

barbel Barbels eight, the maxillary pair with broad bases. Teeth villiform m the jaws, -palate edentulous. Dorsal

fin with one spine ami six rays : the adipose of moderate eoient. Pectoral with its inner third veHical, its hwer ttoo-

thirds horizontal, its spine feebly serrated. Ventral horizontal, having six rays, and situated below the dorsal.

Caudal emarginate. Air-vessel in rounded lateral poHions enclosed in bone.

This Genus is evidently formed for an existence in rapids.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Pseudecheneis sulcatus, A. 11-13. Black, blotched with yellow, fins with black bands. Darjeeling and

Khasya hills.

1. Pseudecheneis sulcatus, Plate CXVI, fig. 1.

Glyptostemum sulcatus, McClelland, Cal. Journ. Nat. Hist, ii, p. 587, pi. vi
;
Bleeker, Beng. p. 58.

Pseudecheneis sulcatus, Blyth, Proc. Asi. Soc. of Beng. 18G0, p. 134 ; Gunther, Catal. v, p. 2b-t.

D. i/O, P. 1/13, V. 6, A. 11-13 (f;A), C. 17.

Leno-th of head 7^, of caudal G, height of body G in the total length. Eyes—smaX\, situated midway

between the hind edge of the opercle and the nostrils : the width of the interorbital space equals 3J m the

leno-th of the head. '^Lower surface of the head with numerous papilla;, especially near the symphysis. The

wicfth of the head equals its length. Barbels—ih& maxillary pair with very broad bases, and about 1/3 of the

lenoth of the head. F/ws—spine of anterior dorsal broad, weak, and with a soft tennination, it is crenulated

posteriorly • length of the base of the adipose dorsal as long as that of the interspace between the two tins.

Pectoral laro-e and extending to above the base or fia-st third of the ventral, its spine is broad, finely ciliated

externally in its lower 1/2, crenulated internally, especially in its posterior soft termmation. In some specimens

the under surface of the pectoral spine and first ventral ray are striated. Caudal emarginate, lower lobe the

lono-er The thoracic sucker has about 14 transverse folds. The free portion of the tail about three times as

lon| as deep at its base. OoZoitrs—blackish, with some large, irregular, yellowish blotches. Fms yellow, with

black bands. _ ^ . , . , ^^i mi • c 1

Eabitat.—'Qa.r\Qe]Lng and Khasya hills, attaining 7 to 8 inches in length. The specimen figured was

from Darjeeling.
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Genus, 30

—

Exostoma, Blyth.

Chimarriclithys, Sauvage.

Gill-openings narrow, the membranes confluent with the shin of a broad isthmus. Head depressed and covered

superiorly with soft shin. No thoracic adhesive apparatus. Mouth inferior, with the lips reflected around the lohole

or most of its circumference, and usually covered with tubercles. Nostrils close together, separated by a barbel. M.ujlit

barbels. Teeth in the jaws in several rows : palate edentulous. Anterior dorsal fl.n ivith a ru,dimentary spine and su:

rays : adipose fin long and Imv. Pectorals vertical in their upper, horizontal in their lower half the spine enclosed m
shin. Ventral with six rays inseHed seine distance behind the rayed dorsal, its form as m the pectoral. Caudal

squa/re, emarginate or forhed. Air-vessel enclosed in bone.

This peculiar mountain Genus has its lips adapted for a sucker, the chest likewise appears to form a flat

adhesive surface, bounded by the striated rays of the pectoral and ventral fins.

Geographical distribution.—M, present there are sis species of this Genus known, four of which are

included in this work. These fishes extend from the upper waters of the Indus, along the Himalayas, the

Mishmee Mountains in East Assam, Tenasserim to Eastern Tibet on the confines of China.

SYNOPSIS OP SPECIES.*

A. Teeth in jaws pointed.

1. Exostoma labiatum. Lower labial fold uninterrupted. The interspace between the first and adipose

dorsal fins equals equals 2/3 the length of the latter. Anal commences much nearer the base of the caudal than

that of the ventral. Mishmee Mountains.

2. Exostoma Blythii. Lower labial fold interrupted. A short interspace between the dorsal fins

Anal commences in last 1/3 of the distance between ventral and base of caudal. Head waters or affluents of

Ganges.
3. Exostoma Serdmorei. Snout more pointed. Caudal forked. Tenasserim.

4. Exostoma Stoliczkv. Lower labial fold interrupted. Anal commences nearer the base of the ventral

than that of the caudal. Pectoral does not extend to the ventral. Upper waters of Indus.

1. Exostoma labiatum.

Glyptosternum labiatus, McClell. C. J. N. H. ii, p. 580.
t> ry i e

Exostoma labiatum, Blyth, P. A. S. of B. 1860, p. 15.5 ; Giinther, Catal. v, p. 2(35 ;
Day, Proc. Zool. boc.

1869, p. 525.

D. i/O, P. TT-T2) ^- 6, A. i, C. 17.

Length of head' 1/5, of pectoral 1/5, of caudal 1/5, height of body 1/8 of the total length. %es—small,

situated in the posterior two-fifths of the head. Mouth small, inferior, transverse :
jaws m the form ot a double

crescent or oj-shape. Lips broad, with a median and a lateral lobe on either side,

havino' a barbel between. Nasal barbels reach the end of the snout :
the maxillary

extend to the pectoral fin. Fins—a.a in the preceding species. Caudal shghtly

forked. Colours—uniform.

Habitat.—Mishmee Mountains, East Assam.

2. Exostoma Blythii, Plate CXVII, fig. 2.

Day, Proceedings Zoological Society of London, 1869, p. 525.

D. i/0, P. ^, V. 6, A. 8 (f), C. 13.
„ .. ,^ ,1,

Lenf^h of head 4i, of caudal 6h height of body 5 in the total length. %e.s-small situated on the

upper sui-face of the head, and the width of the interorbital space nearly equals the length ot the snout,

which Ls broad and depressed. Mouth inferior and transverse, sulcus behind lower hp interrupted. Gill-

openings not continued on to the lower surface of the head. Barbels-the nasal about three tunes as long as

the orbit: a fleshy appendage to the maxiUa having a rudimentary barbel: two pairs behmd the lower lip

arisino- on a transverse line. Teeth-none on the palate. K»s-pectoral sub-honzontal its rays plaited below :

base oi adipose more than twice as long as that of the rayed fin. Dorsal arising slightly m advance ot the

ventrals, its spine weak. Ventrals sub-horizontal. Caudal with its outer rays slightly produced, rendering it

almost lunated. Air^essel-smi^ll, in two rounded lobes, both enclosed in a bony capsule. CoJoww-yeUowish

brown.

The other two species alluded to are as follows :
— „,,. T>.ii..,fi

KDavidi. The interspace hetweea the two doi-sal tins equals the length of the latter. Pectoral reaches ventral.

B. Outer row of teeth CO

E. Andersonii. Lower labial fold interrupted. Ehamo.

Eastern Tibet. ^ ^ ^^ ^, ,
B. Outer row of teeth compressed.
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Habitat.—Rivers below Darjeeling. I was given some specimens up to 3^ inches long, by Dr.

Stoliczka, who obtained them from that locality.

3. Exostoma Berdmorei.

Blyth, P. A. S. of B. 18G0, p. 155 ; Giinther, Catal. v, p. 205 ; Day, Proc. Zool. Soc. 18G9, p. 52C.

D. i
I

0, P. tV, V. 6, A. 6, C. 14.

Maxillary barbels reach the base of the pectoral fin. The snout is much more pointed than in the other

species. J'/zis—caudal rather deeply forked. Colours—" dingy olive-brown, with obscure dark broad bands,

presenting more or less of a clouded appearance : the fins mostly darker, below pale."

Habitat.—Tenasserim. The typical specimen (4 inches long) in the Calcutta Museum, is in such a very bad

state of preservation that I cannot add more to Blyth's description.

4. Exostoma StoliczksB, Plate CXVII, tig. 3.

Day, Proceedings Zoological Society, 187G, p. 782.

D. i
I
0, P. 1/12, V. 6, A. 6, C. 15.

Length of head from 4 in the young* to 5| in the adult, of caudal 8, height of body 7^ in the total

length. Eyes—minute, situated in the middle of the length of the head : the width of the interorbital space

eqimls half the length of the snout, or the distance between the eye and the front nostril. Head depressed, as

broad as long, and obtusely rounded. ]\Iouth inferior : lips thick, and studded with small tubercular elevations :

the upper and lower lips continuous at the angle of the mouth, but the transverse fold across the lower jaw is

interrupted in the middle. Nostrils close together, the anterior round and patent, the posterior tubular ; a

barbel di\'ides the two nostrils, it is situated on a bridge of skin, below which the two nostrils are continuous.

Barbels—the nasal ones reach the hind edge of the eye : the maxillary ones have a broad basal attachment, and

reach the root of the pectoral. Of the mandibular barbels the anterior are situated just behind the inner end

of the lower labial fold : they are shorter than the outer pair, which latter extend to the gill-opening. Gill-

opening situated on the side of the head in front and above the base of the pectoral fin. Teeth—several rows

of pointed ones in each jaw, of which the outer is slightly the larger, rather wide apart, and with rather obtuse

summits. Fins—the dorsal arises midway between the snout and the commencement of the adipose tin ; its

greatest height is one-third more than the length of its base : its spine is rudimentary and enveloped in skin.

Adipose dorsal very long and low, posteriorly in some instances it is free, in others it almost appears to decrease

in height and join the free portion of the tail. Pectoral nearly as long as the head, having its outer half

horizontal and its inner vertical : its spine is rudimentary, with a broad, striated, cutaneous covering. Ventral

of a similar form to the pectoral ; its first and a portion of its second ray also with a striated cutaneous

covei-ino- : the fin commences on a vertical line falling just behind the base of the dorsal fin : it is rather nearer

the snout than the posterior end of the adipose dorsal, and commences midway between the bases of the

ventral and caudal fins : it is half higher than long. Caudal cut almost square. Free poi-tion of the tail one-half

higher than long. SJdn—tuberculated from the head along the lower surface of the body to nearly as far as

the bases of the ventrals. Colours—of a dull yellowish gTeen, becoming lightest along the abdomen. Fins

yellowish, with dark edges or bands.

Habitat.—Lek or Ladak, and along the head waters of the Indus, attaining about 7 inches in length.

* The remarkable difference in the comparative length of the head to that of the total is shown in the following figures :—

3 specimens 4 inches in length. Head 4 to 4i in the total length.

4 „ 4-2 to 4-5 „ ,, ^ to 5i „

5 „ 5-0 to 5-7 „ „ 5 to 54 „
3 „ 6-0 to 6-6 „ „ 5J to 5J „

2 „ 7 „ „ 54 to 5 J „
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Family, II—SCOPELID^, 3fi}Uer.

feranchiostegals as a rule numerous. Pseudobranchise well developed. Gill-openings very wide.

Opercular pieces sometimes incomplete. Margin of the upper jaw formed by the premaxillaries. Barbels

absent. Two dorsal fins, the posterior being adipose. Scales present or absent. Ova enclosed in sacs in

the ovaries and excluded by oviducts. Intestinal canal short. Pyloric appendages, when present, few in

number. Air-vessel small or absent.

Geographical distribution.—Tbese fishes, which in many respects are allied to the Siluroids, appear to be

distributed throughout tropical, sub-tropical, and temperate seas.
^

SYNOPSIS OP GENERA.

1. Saurus. A single band of palatine teeth. Ventral with eight rays, tlie inner being the longest.

2. Banrida. Two parallel bands of palatine teeth. Ventral with nine rays : the inner not much longer

than the outer ones.

3. Harpodoii. Premaxillaries but no superior maxillaries. Bones of head soft. Ventral with nine rays.

Caudal tri-lobed. Thin and deciduous scales present in the last three-fourths of the body.

4. Scopelus. Bones of head ossified. Scales rather large. Luminous spots along the body.

Genus, 1

—

Saurus, sp. Cuvier.

Synodus, pt. Gronovius ; La/urida, pt. (Aristotle) Swainson.

Branchiostegals from eight to seventeen. Gill-openings very loide, the gill-memhranes not attached to the

isthmms. Body elongated, suhcylindrical : head oblong, muzzle short. Eyes of moderate size, lateral. Gape of mouth
wide, cleft very deep : edge of the upper jaiv entirely formed by long and thin premaxillaries : the maxillary likewise

elongated, thin, and adherent to the premaxillaries. Teeth numerous, pointed, some are elongated, slender, and ca/n, be

, laid downwards and inwards : they exist on the jaws, tongue and palatine hones, a single band being on the palate and

usually none or only afeiv on the vomer. First dorsal with a moderate number of rays, situated nearly in the middle

of the length of the fish : adipose fin small. Ventral witli eight rays, the internal ones being the longest: it is inserted

anterior to the origin of the dorsal and not far behind the 'pectorals, which are short : anal of moderate length or short.

Caudal forhed. Scales of moderate size. Lateral-line entire. Pyloric appendages few.

Geographical distribidion.—Tropical portions of the Atlantic and Pacific Oceans; Mediterranean.

SYNOPSIS OF SPECIES.

1. Saurus Lidicus, D. 13/0, A. 9, L. I. 5.5-57, L. tr. 3i/7. Head ijointed. Madras.

2. Saimis myops, D. 12-13/0, A. 16-17, L. 1. 52-56, L. tr. 3i/7. Snout obtuse. A black shoulder spot-

Longitudinal lines along the body. Seas of India and tropical portions of the Atlantic and Pacific Oceans.

1. Saurus Indicus, Plate CXVII, fig. 4.

Day, Journal of Linnean Society, Zoology, xi, 1873, p. 626.

B. XV, D. 13/0, P. 14, V. 8, A. 9, C. 19, L. 1. 55-57, L. tr. .31/7.

Length of head 4|, of caudal 7t, height of body 7\ to 8 in the total length. Eyes—without adipose lids,

diameter 5| in the length of head, rather more than 1 diameter from the end of snout, and nearly 1 apart : the

width of the snoirt at its base equals its length. Greatest width of the head not quite 1/2 its length. Inter-

orbital space somewhat concave. Upper jaw slightly the longer. Cleft of mouth extending to far behind the

eyes. The hinder portion of the frontal and occipital bones on the summit of the head corrugated. Teeth—tho
inner row in the jaws the longest, some in the mandible barbed. Five rows of large teeth on the tongue. A
single band on the palatines of which the inner row is much the largest. Fins—dorsal about as long as high.

Pectoral reaches to the tenth scale of the lateral-line. Inner ventral rays the longest, the fin reaches nearly

half way to the base of the anal. Caudal deeply forked. Scales—17 rows between occiput and base of dorsal

fin. Those along the lateral-line rather raised, but not distinctly keeled. Colours—brownish in the upper tw<i-

thirds, dirty white beneath. Numerous bluish irregular spots or blotches along the back and sides, in places

almost forming horizontal bands. Dorsal and caudal white, with grayi.sh spots, forming irregular horizontal

bands.

Habitat.—Madras to 7 inches in length.
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2. Saurus myops, Plate CXVII, fig. 5.

Snlmo fwfens, Blocli, t. 384, f. 2 ; Bl. Sclin. p. 404 (not Linn.).

Salmo myops, (Forst.) Bl. Scion, p. 421 ; Forst. Desc. Anim. p. 412.

Osmerus lemniscatus, Lacep. v, p. 236, t. vi, f. 1.

Saurus fasciulatus, Lesseur, apud Val.

Saurus elegans, Gray.

Saurus truHcatus, Spix Pise. Bras. p. 82, t. 4.5.

Saurus limbatus, Eyd. and Soul. Voy. Bonito, Poiss. p. 100, t. vii, f. 3.

Sauncs myops, Cuv. Res'. Anim. ; Cuv. and Val. xxii, p. 485 ;
Bleeker, Beng. p. 76, and Nat. Tyds. Ned.

Ind. iii, p. 291, and Atl. Ich. ''Saurida, t. 2, f. 3 ; Jerdon, M. J. L. and Sc. 18.51, p. 146 ; Giinther, Catal. v,

p. 398.

Laurida ftpfens and truncatn, Swainson, Fishes, ii, p. 288.

Saurus trachiims, ScHegel, Fauna Japon. Poiss. p. 231, pi. 106, f. 2 ; Cantor, Catal. p. 271.

Saurus lemniscatus, Rich. Ich. China, p. 301.

Synodus myops, Bleeker, Atl. Ich. vi, p. 1.53.

B. xvi, D. 12-13
I

0, P. 14, V. 8, A. 16-17, C. 17-19, L. 1. 52-56, L. tr. 3i/7.

Length of head 4j, of caudal Ql to 7, height of body 6 in the total length. Eyes—without adipose lids,

diameter 1/V) of length of head, 1/2 to 3/4 of a diameter apart, and also from the end of snout. Dorsal profile

nearly horizontal : greatest width of head equals half its length. Cleft of mouth extending to at least two

diameters behind the orbit : jaws of about equal length anteriorly. Interorbital space deeply concave : summit

of head corrugated except the interorbital furrow. Teeth—poiated, two rows in the upper, thi-ee in the lower

jaw, the inner being the longest. A single two-rowed band on the palate. Tongue likewise toothed. Fins—
first dorsal rather highest anteriorly, nearly square, commences midway between the snout and the second

dorsal, its first two rays unbranehed : second dorsal very small : pectoral small and rounded at its extremity :

ventral sub-horizontal, with its inner rays the longest, it is as long as the head. Caudal forked, ^vith its lower

lobe the longer. Scales—aiTanged in horizontal rows which are rather undulating above the lateral-line : six

transverse rows on cheek : none on summit of head or on lower jaw. Lateral-line—slightly raised in single

tubes, with a small elevation on either side. Colours—upper half of body of a golden colour, with four

longitudinal blue Hues having black edges, and nearly as wide as the ground colour. A black spot at shoulder.

Aljdominal surface silvery. Dorsal fin with three rows of yellow spots : a yeUow band along the middle of the

pectoral : outer half of anal yellow.

Habitat.—Seas of India to the ]\Ialay Archipelago and the tropical portions of the Atlantic and Pacific

Oceans. The specimen figured was from Madras.

Genus, 2

—

Saurida, Cuv.

Synodus, pt. Gronovins ; Laurida, pt. (Artedi) Swainson.

Differs from Saiirus as follows :

—

Teeth cardiform, the inner ones being the longest, and slender, all can he

laid downwards awl inwards, they exist on the jaws, tongue, and palatine bones : those on the palate are in two

parallel bands on either side, the inner being the shorter. Ventral fin with nine rays, the inner not much longer than

the outer ones. Pectoral short or of moderate length.

SYNOPSIS OP SPECIES.

1. Saurida tumbil, D. 11-13/0, A. 10-11, L. 1. 53-64, L. tr. 4^7. From the Red Sea through the seas of

India to China and Japan.

2. Saurida nehulosa, D. 10-11/0, A. 9, L. 1. 50-52, L. tr. 3^/7. East coast of Africa, seas of India to the

Malay Archipelago and beyond.

1. Saurida tumbil, Plate CXVII, fig. 6.

Salmo tumlil, Bloch, t. 430 ; Bloch, Schneider, p. 405.

Salmo, Russell, Fish. Vizag. ii, p. 56, and Badi mottah, plate 172.

Osmerus tumbil, Lacepede, v, page 236.

Saurus tmnhil and badi, Cuv. Reg. Anim. ; Cantor, Catal. p. 270 ; Jerdon M. J. L. and Sc. 1851, p. 146.

Saurus badimottah, Riippell, N. W. Fische, p. 77.

Laurida tomhel, Swainson, Fishes, ii, p. 288.

Sa/urus argyrophanes, Richardson, Ich. China, p. 302.

Saurus undosquamis, Richardson, Erebus and Terror, Ich. p. 138, t. 51, f. 1-6.

Aulopus elongatus, Schlegel, Fauna Japon. p. 233, t. 105, f. 2.

Saurida tombil, Cuv. and Val. xxii, p. 600 ; Bleeker, Chu-oc. p. 20.

Saurida tumbil, Bleeker, Bengal, p. 76, and Sumatra, p. 56, and Atl. Ich. vi, p. 155, and Saurid. t. i, f. 4.;

Giinther, Catal. v, p. 399 ; Kner, Novara Fische, p. 315 ; Day, Fish. Malabar, p. 200 ;
Klunz. Verb, z, b. Ges.

Wien, 1871, p. 51.
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Saurida wrgyrophanes and undosquaviis, Gimtlicr, Catal. v, p. 400.

Arranna, Mai. ; Ooloowaij and Cul-nahmacunda, Tamil.

B. xiii-xvi, D. 11-13/0, P. 14-15, V. 9, A. 10-11, C. 19, L. 1. 53-04, L. tr. 4|/7, Vert. 53.

Length of liead 4^ to 51, of caudal 5| to 6, height of body 7| to 8 in the total length. Eyes—with broad
adipose lids, diameter 5 in the length of head, Ij diameters from the end of snout, and the same apart. Cleft
of mouth extending to li diameters behind the orbit. Teeth—several rows of card-like teeth in the upper jaw,
the internal the largest, and the external smallest : the surface of the premaxillaries on which they are placed
is bevilled off, so as to look outwards. The teeth on the mandibles are of the same character, the largest rows
internal and smallest external : they are more numerous than in the upper jaw, and placed on a surface
looking upwards and outwards. Teeth on palate in two distinct parallel patches, the external row in each of

which is the largest, whilst the inner is only one-tliird the length of the outer row : a small round patch of
teeth generally on the vomer, and small ones on the tongue. Fins— first dorsal in the centre of the body : the
adipose dorsal is situated over the last two anal rays. Caudal deeply forked. Scales—over the body and head,
with some on the base of the caudal fin. Lateral-line—the keel is most developed in the posterior third of the
body. Colours—brownish-gT'ay along the back, becoming white beneath, the whole having yellow reflections.

In some the dorsal and upper half of the caudal fins are barred in spots. In others (as the one figured) there
are no spots, and the middle of the pectoral and ventral are sometimes almost black.

Habitat.—From the Bed Sea through the seas of India to the JIalay Archipelago, China and Jaj^an. As
food it is rather dry and insipid. The specimen figured (from Madras) is 8 inches in length.

2. Saurida nehulosa.

Dentex nehidosus (Solander) Cuv. and Val. xxii, p. 506.

Saurus gracilis, Quoy. and Gaim. Voy. Uranie, p. 222.

Saurus a handes et taches, Lienard, Dixieme, Rapp. lilaur. Hist. Nat. Soc. 1839, p. 41.

Saurida tiehulosa, Cuv. and Val. xxii, p. 604, t. 648 ; Bleeker, Moluc. p. 292, Chiroc. p. 30, and Atl. Ich.

vi, p. 156, Saurida, t. i, f . 1 ; Giinther, Catal. v, p. 399 ; Kner, Novara Fische, p. 316 ; Klunz. Verb. z. b. Ges.
Wien, 1871, p. 591.

B. xii-siii, D. 10-11/0, P. 12-13, V. 9, A. 9-10, C. 19, L. 1. 50-52, L. tr. 3i/6.

Length of head 4f to 5|, of caudal 65, height of body 6J to 9 in the total length. Eyes—diameter 4 to

5| in the length of the head, rather above 1 diameter from end of snout, and 3/4 to 1 diameter apart. Jaws
anteriorly of the same length : snout somewhat pointed, the maxUla extends nearly to the angle of the
preopercle. Teeth—thin and pointed, in several rows in the jaws, the outer being the longer, and moveable :

none on the vomer : in two bands on the palate, the outer twice as long as the inner. Fins—dorsal higher than
long, situated midway between the anterior end of the snout and the base of the caudal fin. Pectoral reaches
to the ninth scale of the lateral-line. Ventral as long as the head excluding the snout. Scales—forming a
slight ridge in the last portion of the lateral-line. Colours—brownish, becoming lightest below : a series of bars
or blotches along the middle of the sides : fins barred.

Bleeker observes that in specimens from the Malay Archipelago none had vomerine teeth, whereas such
were constant in S. tumhil.

Habitat.—From the Red Sea, Madagascar, and the coasts of Zanzibar, to the Mauritius, through the seas

of India to the Malay Archipelago and beyond.

Genus, 3

—

Harpodon, Lesueur.

Triurns, Swainson : Sauridicldhys, Bleeker.

Eranchiostegals from twenty-three to twenty-five. Gill-cpenings wide. Body elongated and compressed.

Eyes small. Snout short, hones of head soft and partly modified into wide muciferous channels. Cleft of mouth
deep : margin of the upper jatv formed hy the premaxillaries which are thin and tapering : maxillaries absent. Teeth

cardiform, recurved and> of unequal size, the largest being on the mandibles and barbed. Teeth exist on the

premaxillaries, mandibles, palatines, the tongue and hyoid bone, those on the pcdatines are large and can be laid

dovmwards. Dorsal fin in the middle of the length nf the body, ivith a moderate number of rays : adipose fin small.

Pectorals and ventrals long, the latter with nine rays, and inserted below the anterior dorsal ones, at some distance

behind the pectorals. Anal of moderate length. Caudal tri-lobed. Scales thin and deciduous, -none on the anterior

portion of the body. Air-vessel absent. Pyloric appendages sixteen.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Harpodon nehereus. D. 12-13/0, A. 13-15. No scales (except along the lateral-line) anterior to the

dorsal and ventral fins. Caudal tri-lobed. From Zanzibar through the seas of India to China.

1. Harpodon nehereus, Plate CXVIII, fig. 1.

Silurus, Russell, ii, p. 55, and Wanah mottah, pi. 171.

Salmo (Harpodon) microps, Lesueur, J. Acad. N. So. Phil. 1825, p. 48, pi. iii, f 1.

Osmerus ? nehereus, Hamilton Buchanan, Fish. Ganges, pp. 209, 379.

Laurida microps, Swainson, Fishes, ii, p. 246, f. 49.

3 T
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Triurus m!crocep]iaJus, Swainson, Fishes, ii, p. 288.

Harpodon microps, Swainson, Fishes, ii, p. 288 ; Bleeker, Sumatra, p. 5G.

Saurus nehereus, Richardson, Ich. China, p. 301 ; Cantor, Catal. p. 273.

Saurus opModon, Cuv. Reg. Anim. ; Cuv. and VaL xxii, p. -tyij
; Bleeker, Chiro. p. 18 ; Jerdon, ^M. J. L.

and Sc. 1851, p. 147.

Sauridichthys ophiodon, Bleeker, en Pise. Java, p. 437.
Hcupodoii nehereus, Giinther, Catal. v, p. 4Ul ; Day, Fish. Malabar, p. 2Ul ; Bleeker, Atl. Ich. vi, p. l.'J7,

and Saurid. t. ii, f. 2.

Bummaloh or " Bombay duck," Cucah sawahri, or Coco mottah, Tel.

B. xsiii-xxvi, D. 12-13
I
0, P. 11-12, V. 9, A. 13-15, C. 19, Vert. 38, Crec. pyl. 16 (22).

Length of head 5^ to G, of caudal 6, height of body 6i to 7i in the total length, ^j/es^diameter 1/1 (i

of the length of the head, 2 diameters from the end of snout, and 4 apart. Body compressed, snout short and
obtuse. Lower jaw the longer, the cleft of the mouth almost reaches the preopercular angle. Opercular pieces
diaphanous and apparently more or less blended together. Teeth—recurved and erectile. Those of the jaws
and some on the palatines have a single barb at the posterior margin of the point, a few of the former
are arrow-shaped. In both jaws appear three series of somewhat distant teeth : the external consists of
excessively minute ones, the second of longer, and the internal series the longest. Those of the lower jaw are
longer than those of the upper, particularly three or four on each side of the symphysis. The pharyngeals and
palatals contain two rows. The fourth anterior tooth of each palatal is very long. Fine teeth on the tongue,
liyoid bone and the upper margin of the branchial arches. Fins—the first dorsal is situated midway between
the snout and the root of the caudal : the ventral opposite the dorsal, midway between the snout and the last

ray of the anal : the first anal ray midway between the last ray of the dorsal and the root of the caudal : the
adipose dorsal opposite the posterior third of the anal. The point of the ventral reaches to the middle of the
anal, a long thin elongated scale is situated at its base. The adipose dorsal is rather large. The caudal
divided into three pointed lobes, of which the centre is rather the shortest. The pectorals are falciform, and in

the young reach to the last dor.sal ray, but become shorter with age. Scales—commence opposite the origin of
the dorsal fin, all are diaphanous, and can Avith but diflBculty be distinguished in the fresh fish. Lateral-line—
rather nearer to the back than to the abdomen : it is slightly keeled with about forty fine rectangular
membranous pieces, covered with scales like the rest on the body. Intestines the length of the abdominal
cavity being destitute of any convolutions. Colours—head, back, and sides semi-transparent like gelatine, light-

grayish, with minute starlike black or brownish dots : anterior part of the abdomen pale, silvery-bluish : rest

grayish-white : cheeks and opercles pale silvery-bluish, dotted like the body : fins transparent, coloured like the
body, but more closely dotted, as to appear graj'ish and black at their extremities, in some specimens the fins

are black. Iris golden.

This fish is highly esteemed as food, whether fresh or salted, in the latter form it is extensively employed
as a relish with curries, and is known as the Bombay duck.

Habitat.—From Zanzibar to China, seas and estuaries of India, most common at Bombay but decreasing
in numbers down the ilalabar coast. It is not very common at Madras but augments in numbers up the
Coromandel Coast, being very abundant in the rivers and estuaries of Bengal and Burmah. Bleeker observes
that it appears to be very abundant in the straits of Malacca, more rare at Java, and uncommon at Batavia. It

attains at least IG inches in length. The specimen figured (life-size) was from Bombay.
*

Genus, 4

—

Scopelus,* Cuvier.

Mijdophum (Xydophus), Lampaiiyctiis, Cocco : Alysia, Lowe: Neoscopelus, Johnson: Ceratoscopelus,

I)asyscopelus, Giinther.

Branchiosteyals eiijht to ten. Gill-openinys very wide. Body ohlong and compressed. Eyes large : sometimes a

supraorhital spiyie. Snout short. Bones of head thin, but osseons. Cleft of month very deep : premaxillaries lony and
tapering : maxillaries well-developed. Teeth villiform in both jaivs, on the palatines, pterygoids, and on the tongue :

•usually absent from the vomer except in some large specimens. Rayed dorsal fin in about the middle of the length of
the body : a small adipose one likeicise present. Pectoral well-developed, as is also the veidral which has eight rays.

Anal rather long. Catidal forked. Scales large, smooth, or with rough edges, or even minute spines. Air-vessel small.

Pyloric appendages few.

* The following sub-divisions of the Genus luive been adopted :

—

A. The number of dorsal r.-iys more than those of the anal.

1. Scales ot lateral-line enlarged.

2. „ „ scarcely, if at all, enlarg:cd. Notoscopehis.

B. The number of dorsal rays, le.>-s than, or ec|ual to, those of the anal.

1. Eye one-third or more in length of head. Mo supraorbital spine.

o. Scales smooth, ilyctophum. b. Scales with rough edges, Dasyscopelus.

2. Eye large : a supraorbital spine. Ceratoscopelus.

3. Eyes le>s than I/:i of length of head.

a. Scales smooth : those of lateral-line enlarged. Alysia.
b. Scales smooth : of unequal sizes. Lampa'aycUts.
c. Scales with minnte .spines. A'co6C0j;eiMS.
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These fishes have a row of luminous spots along the lower poi'tion of the body, sometimes they are also
present on the head, snout and back of tail, whilst a few may exist on the sides.

Geographical distribution.—Temperate and tropical seas.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Scopelus Indicus, D. 10/0, A. 18, L. I. 43, L. tr. 3j/5. No supraorbital spine. Scales smooth. India.

1. Scopelus Indicus, Plate CXVIII, fig. 2.

D. 10/0, P. 14, V. 8, A. 18, L. 1. 43, L. tr. 31/5.

Length of head 5, of caudal 6j, height of body 4|- in the total length. Eyes—diameter 2j in the length
of head, 1/4 of a diameter from the end of snout, and also apart. No spine above the orbit. Cleft of mouth
reaches almost to the preopercular angle. Fins—the dorsal is situated midway between the base of the caudal
fin and the front edge of the eye, it is not quite so high as the body below it. Pectoral reaches the middle of
the ventral, whilst the ventral nearly extends to the anal. Caudal slightly forked. Scales—smooth, the row
beneath the lateral-line is much larger than the others. Colours—of a deep metallic blue in the upper portion
of the body, becoming lighter on the sides and beneath. A line of round golden spots along the lower edge
of the abdomen, and a few larger ones scattered over the sides.

In general appearance this species much resembles Scopelus spinosws, Steind. Sitz. Akad. Wiss. 1867,
jj. 11, t. iii, f. 4, but its scales are entirely smooth.

Habitat.—A single specimen, now in a bad state, was collected by Sir Walter Elliot at Vizagapatam.
It would belong to sub-genus Myctojjhum.

3 T 2



508 PHYSOSTOMI.

Family—SALMONID^.

Pseudobranchise present. Margin of the upper jaw formed by the premaxillaries and maxillaries. No
barbels. A single rayed and posteriorly an adipose dorsal fin. Pyloric appendages usually present and
mostly numerous Body scaled, head scaleless. Air-vessel large, simple, and with a pneumatic duct. The
ova pass into the cavity of the abdomen before being excluded.

Wore this work strictly limited to the indigenous Fishes of India, the Family of Salmonida? should be

omitted, as the Hindoo Koosli is the nearest locality to Hindustan, where they are found.* But as the Sahiio

Leveneiuis and the cyprinoid Tinea vulgaris have been introduced into the waters of the Neilgherry hills, where

they appear to be .thriving in a wild state, I have considered it better to record them, in order to prevent

misconception as to how they came there, when they shall be rediscovered at a future date.

In introducing exotic fishes, one of the fii'st considerations must necessarily be to ascertain whether any
representatives of the Family are normally resident in the region it is desired to stock ? If such do exist, the

question arises, are they a thriving or a diminutive race ? It has been maintained that if the latter, the

chances of success are too small to render the attempt worth making, as the region is unsuited for their

development.

India, however, is peculiarly situated. Doubtless at a remote period the continent to the south of the

Ganges was divided by the sea from the Himalayas, and therefore the entire absence of fresh-water Salmonidas

cannot be looked upon in either a favourable or an unfavourable aspect. I suggested to the Governor of

Madras, Sir William Denison, introducing trout into the waters of the Neilgherry hills by means of their ova

transported from Europe in ice. My attempt failed.t Wise after the event and may-be not anticipating that

it would be renewed, Dr. Giinther chromcled my failure, i-emarking as " has been foreseen by all acquainted

with the natm-e of Salmonoid fishes."J

Since then I have had no further opportunity to carry out my experiment, but the late Mr. Mclvor, of

the Government Gardens at Ootacamund, who assisted me in my endeavour, was so sanguine of eventual

success, that he resolved to try and bring out from Loch Leven some live fish. Always ready with an expedient

to meet changing circumstances he succeeded in introducing trout, tench, gold carp and eels into the

Neilgherry hills.

My figure is from a trout bred in a wild state, and captured on the Koondahs in 1876. For it I am
indebted to T. Sullivan Thomas, Esq., of the Madras Civil Service, who received it from Mr. Mclvor. Whether
the success will continue must depend on two causes, the first climatic, the second whether the breed will be

exterminated by man.

Genus, 1

—

Saimo.

Definition as in the famity : pyloric appendages numerous.

Salmo levenensis, Plate CXVIII, fig. 3.

Walker : Yarrell : Giinther : Day, Journal Linn. Society, xii, p. 567.

This species is too well known to need description.

Colours—twelve vertical bands demonstrating its being a young fish. The spots which are now black__

were originally red. The nature of the water and the soil through which it flows exercise gi'eat influence on the

colour of fishes, and this specimen was bred in a clear hiU stream. In Loch Leven, according to Mr. Pennell,

the trout have no red spots.

Habitat.—Neilgherry hills, introduced from Loch Leven.

* Salmo OHentalis, McCIellauci, or S. Oxianus, Kessler.

t Proceedings Zoological Society, 1867, p. 281.

j Zoological Kecord. 18G7, p. 131.
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Family, III—SCOMBRESOCID^.
Pharyngognathi mdlacopterygii, Miiller.

Pseudobranchiffi concealed, glandular. Margin of the upper jaw formed, mesially by the pre-

maxillaries, laterally by the maxillaries. Barbels present or absent. Lower pharyngeals united into a single

bone. Dorsal fin rayed, with or without flnlets posterior to it, situated opposite the anal, and m the caudal

portion of the vertebral column : no adipose dorsal. Scales present, frequently a keeled row along either side

of the free portion of the tail. Air-vessel generally present, sometimes cellular, and destitute of a pneumatic

duct. Stomach and intestines in one straight undivided tube. Pyloric appendages absent.

SYNOPSIS OF GENERA.

1. Belone. Both jaws elongated into a beak. No finlets.

2. HemirhampJms. Upper jaw short, the lower elongated into a beak.

3. ExoccEtus. Jaws short ; pectoral fins elongated into organs for flying.

Genus, 1

—

Belone, Cuvier.

Mastacembelus, (Klein), Bleeker : BluimpMstoma, Raf. : Tylosurus, Cocco : PotamorrJiaphis, Gunther.

Branchiostegals rather numerous. Gill-openings wide. Body elongated, sub-cylindrical or compressed. Eyes

lateral. The jaws prolonged into a heaJc, the tipper of which is formed hy the preniaxillanes. Fine teeth, or

rugosities in loth jaws, loith a single roiv of long, widely-set conical ones : palate toothed or toothless. The anterior

dorsal rays may or may not he elevated, forming a lobe to the fin, whilst the middle and posterior ones may be

short or elongated : no finlets : caudal iisually forked. Scales small. Lateral-line on free portion of tail, with or

loithout a keel.

I7'se«.—These Gar-fish are but indiSerent as food, whilst their bones are green, as observed in the

European forms. They are very destructive amongst young and small fishes.

In very young specimens the jaws are said not to be prolonged, and as age increases the mandibles are

considerably advanced before the premaxillaries. Distinct varieties appear to be present in some species, as

Belone cancila, some of the inland forms of which have an elevation along the back.

It has been observed that one might form Genera on some of the following characters :—on the

comparative lengtlis and formation of the dorsal and anal fins : or whether the caudal is truncated, rounded, or

forked : if the free portion of the tail is depressed : if a keel exists or is absent.

SYNOPSIS OF SPECIES.

1. Anterior dorsal rays elevated, forming a lobe.

a. Caudal forked.

1. Belone melaMstigma, -0.24.-26, A. 25-27. Length of head 4^ in the total. No teeth on vomer. From

one to seven dark blotches along the side. Red Sea, those of India to the Malay Archipelago.
, . , ,

2. Belone anmdata, D. 22-24, A. 20-22. Length of head Sf in the total. Eyes 2^ m postorbital length

of thehead. No vomerine teeth. Red Sea, those of India to the Malay Arcliipelago.

3. Belone choram, D. 22-23, A. 19-20. Length of head 3^ to 3^ in the total. No teeth on vomer, hye

equals half of postorbital length of the head. No vomerine teeth. Red Sea, those of India to the Malay Archi-

pelago.

b. Caudal truncated or rounded.

4. Belone leiurus, D. 19, A. 22-24. Length of head about 3 in the total. No teeth on vomer. Seas of

India to the Malay Archipelago.
, ,,

6. Belone cancila, D. 15-18, A. 16-18. Length of head 2f to 2f in the total. No teeth on the vomer.

Fresh waters of Sind, India, Ceylon and Burma.
0. Belone strongylurus, D. 13-15, A. 16-18. Length of head 2§ to 3 in the total. No teeth on the

vomer. A black spot on the caudal fin. Seas and coasts of India to the ]\Ialay Archipelago and beyond.

1. Belone melanostigma.

(Ehrenb.) Cuv. and Val. xviii, p. 450; Gunther, Catal. vi, p. 241 ; Klunz. Verb. z. b. Ges. Wien, 1871,

P- SSI. , -,1.. .T ^

Belone gracilis, Schlegel, Fauna Japon. Poiss. p. 246, t. 110, f. 1 ;
Bleeker, Japan, llO (not Lowe).
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Belone scMsmatorhynchus, Bleeker, Nat. Tyds. Ned. Ind. i, p. 95, Snoek, Vissch. p. 1.5.

Mastacemhelus gracilis, Bleeker, Ned. Tyds. Dierk. iii, p. 230.

Mastacembeliis scliismatorhynchus, Bleeker, Atl. Ich. vi, p. 49, Scombres. t. sii, f. 2.

B. xiii-xlv, D. 24.-26, P. 14, V. 6, A. 25-27, C. 15.

Lenn-th of head 42, of caudal 11, height of body 14 in the total length. Eyes—diameter equals the

width of tlie interorbital space, and 2/5 of that of the postoi'bital portion of the head. A wide median groo%-e

along the summit of the head : superciliary region slightly striated longitudinally. Maxillary nearly concealed

by the preorbitah Tongue without asperities. Teeth—none on the vomer : those in the jaws strong. Fins—
the anterior dorsal rays from the second to the fourth produced, rendering the fin falciform : the anal

comniences rather in advance of the dorsal, and is of the same shape : pectoral as long as the head behind the

anterior nostril, and when laid forwards reaches the anterior edge of tlie orbit. Ventral fin situated midway
between the posterior margin of the ej-e and the end of the base of the anal : caudal forked. Free portion of

tail somewhat compressed. Lateral-line—not forming a keel. Scales—minute. Colours—pectoral nearly black

externally : from one to seven large black blotches along the side, which appear to be occasionally absent in the

females.

Habitat.—Red Sea to the Malay Archipelago. A fine specimen 35 inches long, captured ofi" the coast,

exists in the Madras Museum. I obtained, in Bombay, both in November and February, some fine female

specimens full of roe, unfortunately I was unable to preserve them.

2. Belone annulata, Plate CXX, fig. 1.

Esox, Russell, Fish. Yizag. ii, p. 60, and Wahlah Kuddera, fig. 175.

? Belone Indica, Les. Journ. Acad. Nat. Sci. Phil. 1821, p. 131.

Belone gigantea, Temm. and Schleg. Fauna Japon. Poiss. p. 245 ; Blocker, Japon, p. 21, and En. Pise,

p. 156.

Belone annulata, Cuv. and Val. xviii, p. 447, f . 550 ; Cantor, Catal. p. 244 ; Bleeker, Beng. p. 72
;

Jerdon, M. J. L. and So. 1851, p. 147 ; Day, Fish. Mai. p. 165 ; Giinther, Catal. vi, p. 240.

Belone melanurtcs and cylindnca, Bleeker, Jiladura, p. 11, and Snoek, p. 13 ; Kner, Novara Fische,

p. 321.

Mastacemhelus clioram, Bleeker, Mastacemb. p. 227.

Mastacemhelus annulatus, Bleeker, Atl. Ich. vi, p. 48, Scomb. t. xii, f. 3.

Fahmum kolah, Tamil.

B. sii-xv, D. 22-24, P. 12-15, V. 6, A. 20-22, C. 15.

Length of head 3|, of caudal 9 to 10, height of body 13 to 20 in the total length. Width of body

equals its height. Eyes—diameter 2^ in the postorbital length of the head, and 2/3 of a diameter apart.

Interorbital groove broad and shallow, striated along its anterior portion. Base of premaxillaries depressed

and almost concealing the maxilla. Teeth—strong, none on the vomer. Tongue covered with tubercular

asperities. Fins—dorsal situated in the last third of the distance between the head and base of caudal fin,

elevated in front, and its middle and last rays also rather elongated. Pectoral rather longer than the body is

high. Ventral situated midway between the front edge of the eye and the base of the caudal. Anal commences

very slightly in advance of the dorsal, and is of somewhat similar shape. Caudal lobed, lower lobe the longer.

Scales—thin and small (350 rows, Bleeker), some present on the preopercle. Free portion of the tail

tetrahedral, rather higher than broad. Lateral-line—iormmg a badly developed keel on the side of the free

portion of the tail. CoZojh-s—upper surface of the head and back green, with steel-blue reflections minutely

dotted with black, fading into silvery-white on the abdomen. The side of the upper jaw of a dark olive, of the

lower silvery. A black line passes from the upper thii'd of the angle of the mouth along the base of the teeth.

Cheeks and opercles silvery. Membranes of the dorsal, caudal, and pectoral fins of a hght greenish-gray,

minutely dotted with black, especially at their margins. Anal and ventral anteriorly white, dotted with black.

Iris silvery, the margin of the orbit "kack. In young specimens the colours vary, the upper surface is more of

a yellowish-green, there is a large black spot on the opercle, and the lower jaw is also black : a narrow silvery

greenish band passes longitudinally above the lateral-line. The upper portion of the dorsal is black, and the

centre of the caudal is stained blackish.

Russell's figure appears to I'epresent either B. choram or B. annulata, both of which are found on the

Coromandel coast of India. Bleeker considers it to be Belone or Mastacemhelus melaiiotus, Bleeker.

Eahitat.—Red Sea, seas and estuaries of India, Malay Archipelago, China, and North Australia.

Grows to at least 2 feet iu length.

3. Belone choram, Plate CXVIII, fig. 4.

Esox choram, Forsk. Desc. Anim. p. G7.

Belona crocodila, Les. J. Acad. Nat. Sc. PhU. 1821, p. 129.

Belone choram, Riipp. N. W. Fische, p,72 ; Giinther, Catal. vi, p. 239; Klunz. Verh. z. b. Ges. Wien,

1871, p. 579.

Belone crocodilus, Cuv. and Val. xviii, p. 440.
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B. s, D. 22-23, P. 14, V. 6, A. 19-20, C. 18.

Length of liead 3^ to 3i, of caudal 9, height of body 12 to 14 in the total length. E'//es—diameter 2 in

the postorbital length of the head, and from Ij to Ij diameters apart. A wide shallow groove exists along the

sunamit of the head, superciliary region striated, masilla concealed by the preorbital. The height of the head
equals half its length behind the front edge of the eyes. Teeth—none on the vomer. Fins—dorsal commences
in the posterior 1/3 of the length of the body, its hind rays reach nearly or quite the base of the caudal.

Pectoral as long as the head behind the middle of the eyes. Ventral inserted midway between the front edge
of the eye and the base of the caudal fin. Anal of the same character as the dorsal. Caudal forked,

lower lobe the longer. Free portion of tail nearly as wide as high. Scales—absent from the opercles, some
on groove on head. 25 rovrs between the lateral-line and the base of the dorsal fin. Lateral-line—forming
a narrow keel along the side of the free portion of the tail. Colours—bluish-green superiorly, becoming lighter

below : a silvery stripe along the side : upper edge of dorsal and pectoral fins usually black.

Habitat.—From the Red Sea and East coast of Africa, through the seas of India to the Malay Archi-

pelago.

4. Belone leiurus.

Bleeker, Nat. Tyds. Ned. Ind. i, p. 94, Snoek, Vissch. p. 13; Kner. Novara Fische, p. 321 ; Giintlier,

Catal. vi, p. 250.

Belone tenmrostrts, Blyth, Proc. As. Soc. of Bengal, 1858, p. 287.

Mastacembehis anastomeUa, Bleeker, Nat. Tyds. Dierk. iii, p. 224, (not C. V.)

Mastacemhelus leiurtis, Bleeker, Atl. Ich. vi, p. 4G, Scombres, t. xi, f. 2.

B. X, D. 19, P. 11, V. 7, A. 22-24, C. 17.

Length of head 3 to 34-, of caudal 15, height of body 14 in the total length. Eyes—3 diameters in the

postorbital length of the head, Ij apart. A wide shallow groove on the head, broadest anteriorly. Superciliary

and parietal regions striated. Teeth—vomerine ones absent : tongue smooth. Fins—ventral arises midway
between the posterior margin of the preopercle and the base of the caudal fin : pectoral nearly as long as the

postorbital portion of the head, and one-third longer than the body is high : dorsal commences considerably

behind the anal, its anterior rays the highest : upper surface of the fin concave. Anterior anal rays the longest

:

fin inferiorly concave : its last ray, when laid flat, extends one-third of distance to the base of the caudal

which is rounded. Scales—small over body and cheeks : 12 rows between the lateral-line and base of the

dorsal fin. Free portion of tail compressed, higher than wide, without any distinct lateral keel. Colours—
bluish-green, becoming light on the sides and beneath, wdth a silvery lateral band: the posterior half of the

pectoral dark, as is also the lower half of the caudal fin.

Habitat.—Seas of India to the Malay Archipelago.

5. Belone cancila, Plate CXVIII, fig. 5.

Esox cancila, Ham. Buch. Fisli. Ganges, pp. 213, 380, pi. 27, f. 70.

Belone Oraii, Sykes, Trans. Zool. Soc. 1841, p. 367, t. 63, f. 4; Bleeker, Beng. p. 72; Jerdon, Madras
J. L. and Sc. 1849, p. 345.

Belone cancila, Cuv. and Val. xviii, p. 455 ; Bleeker, Verb. Bat. Gen. xxv, p. 145 ; Day, Fish. Malabar,

p. 166 ; Giinther, Catal. vi, p. 253.

B. X, D. 15-18 (,f:f^), P. 11, V. 6, A. 16-18 (^U^, C. 15.

Length of head 2f to 2j, of pectoi-al 12, of caudal 10, height of body S to 12 in the total length. Eyes—
3 to 3^ diameters from the hind edge of the opercle, and 1 apart. A deep longitudinal groove along the upper
surface of the head. Lower jaw the longer : the maxilla, which is partially concealed by the preorbital, reaches

to beneath the first-third of the eye. Supraorbital ma,rgin smooth : preopercle rather broader than high.

Teeth—a row of large, sharp, widely separated ones in both jaws, with an external row of numerous fine ones,

none on the vomer. Fins—dorsal commences opposite the anal, and is rather more than, or else twice as far

from the anterior extremity of the orbit as it is from the posterior extremity of the tail. Pectoral equals half

the distance of the head behind the front edge of the eye. Ventral is inserted rather nearer the base of the

caudal than the hind edge of the eye. Caudal slightly emarginate. The last dorsal and anal rays not elongated.

Scales—small over the body and in iiTcgular rows, some over front end of groove on head, also on sides of head
except opercles. About 30 rows between the commencement of the dorsal fin and the lateral-line in Punjab,
Assam, Burmese, and Orissa specimens, about 25 in those from lower Bengal, and 20 to 22 in those from
Madras and the Malabar coast. Free portion of the tail compressed, higher than thick. Colo'urs—greenish-

gray superiorly, becoming whitish along the abdomen : a silvery streak having a dark margin extends along the

body from opposite the orbit to the centre of base of caudal fin. The whole upper two-thirds of the body is

closely marked with fine black spots ; while there are from 4 to 6 larger blotches along the side between the

bases of the pectoral and anal fins, these are absent in the young. Dorsal and caudal posteriorly tipped darker :

anal whitish with a grayish margin. Eyes golden.

There is a variety at Hurdwah and in the central Provinces, having a hump along the first part of its

back, sometimes continued as an elevated ridge as far as the origin of the dorsal fin.



512 PHTSOSTOMI.

Hahitat.—Fresh waters of Sind, India, and Ceylon, also through Burma.* It attains at least 12 inches

in length.

6. Belone strongylurus, Plate CXVllI, fig. G.

Esox, Eussell, Fish. Vizag. ii, p. Gl, and Kuddera, A. Plate 17G.

Belone stnngylura, V. Hasselt, Bulletin de De Femssac, 1823, Zool. p. 374 ; Giinther, Catal. vi, p. 2-iG.

Belone caudimaculata, Cuv. Reg. Anim. ; Cuv. and Val. xviii, p. 4-52 ; Rich. Ich. China, p. 264; Bleeker,

Snoek, p. 12. and Beng. p. 72 ; Cantor, Catal. p. 246 ; Jerdon, M. J. L. and Sc. 1851, p. 147 ; Day, Fish.

Malabar, p. 164 ; Giinther, Catal. vi, p. 245.

Mastacembelus strongylurus, IBleeker, Revis. Mastacem. p. 220, Atl. Ich. vi, p. 45, and Scombresoc.

t. xi, f. 3.

Cii.nr/ur, Sind.: Ooshee-collarchee and Coco-meen, 'Long-nosed fish," Tam. : Wodlah-muhu, Tel.:

ThooJc-o-doo-noo-dah, Andam. : Copiah, Mai.

B. xii, D. 13-15, P. 11, V. 6, A. 16-18, C. 15.

Length of head 2| to 3, of caudal 10, height of body 13 to 14 in the total length. Eyes—diameter 3J
in the postorbital length of the head, 1 to Ij apart. A shallow median groove along the head, the superciliary

region scarcely striated. One-third of the maxillary concealed by the preorbital. Preopercle wide : opercle

rounded posteriorly. Teetli—in the jaws widely separated, sharp, straight, not very large. Vomerine teeth

absent. Fins—ventral arises midway between tlie orbit and the base of the caudal fin : anal in the last third

of body, its first 4 rays in advance of the dorsal, which last is highest in front, with the upper margin concave,

its posterior I'ays do not extend nearly to the root of the caudal fin : anal of the same shape. Pectoral nearly

as long as the postorbital portion of the head. Caudal rounded. Scales -small, on the opercles and groove on

the head : 11 transverse rows between the lateral-line and base of the anterior rays of the dorsal fin. Lateral-

line— double. The free portion of the tail compressed, much deeper than wide and without any distinct lateral

keel. Colours—summit of head and back yellowish-green, with minute brown dots, fading into silvery on the

sides, and white on the abdomen. Cheeks and opercles silvery. A deep blue longitudinal band, bordered

beneath by another broader one of sUver, passes along the posterior half of the sides. Dorsal with a little

orange along its upper edge, it and sometimes the anal bright yellow, and the rays dotted with brown.

Pectoral and ventral diaphanous, the latter occasionally with a black spot at the base. Caudal yellowish or

greenish, minutely dotted with black, and having a round bluish-black spot in the centre near the root. Iris

silvery : upper surface of eye bluish-black.

Dr. Giinther considers that B. strongylurus " is very closely allied to B. caudimaculata, but has always

the head shorter and the eye comparatively smaller."

Habitat.—Seas and coasts of India and Burma to the Malay Archipelago. Sometimes it is taken in

estuaries and tidal rivers, it is not itncommon at Calcutta. It attains 2 feet or more in length.

Genus, 2—HEMIRHAMPHnS,t Cuv.

nyporJiamphus, Euleptorhamplms, ZenarcJiopterus, and OxyporJiamplms, Gill. : Dermatogenys (K. and v.

Hass.), Peters : Hemirhamphodon, Bleeker: ArJiampJnis, Gunther.

Pari Icollarchee, Tamil.

Branchiostegals rather numerous. Gill-openings loide. Body snh-cylindrical and elongated. Eyes lateral.

JJppier jaw, iijhicli is formed hy the premaxillaries, is short and more or less triangular in form: whilst the lower

jaw, in the mature, is elongated far beyond the upper. A nasal barbel usually present. Teeth villiform in both jaws.

The number of dorsal and anal rays tkay be about equal, or either may be in excess of the other. The dorsal fin may
commence anterior to, above, or behind the origin of the anal : no finlets posterior to the dorsal fin. Pectoral may or

may not be prolonged : caudal mostly forked or emarginate, sometimes rounded. Sccdes of moderate, or large, size :

air-vessel large, occasionally cellular. Dorsal and anal rays may be modified. Some species are viviparous. No
pyloric appeyidages.

During the cold season of the j-ear the roes of these fishes are largely collected on the Malabar coast of

India, where they are esteemed a great delicacy.

* It li!\s been lirought from Ta younp; by Dr. J. Anderson,

f The Hemirhamplihur have been thus sub-tlivided isce Bleelier's Atlas, vi, p. 51.)

I.—The portion of the lower jaw (beak) anterior to the conjoined premaxillaries, smooth and edentulous.

Beak rudimeritary , not limirer than the upper jaw. Caudal lobed. as Oxyporhampl^uf=A>rhamph^lS.

Beak much longer than the a)yper jaw. The dorsal fin commencing above or anteiior to the anal, as 1. Hemirliamphus^

Eyporhamphus. Body moderately elongate. Teeth in the j.«ivvs tricuspidate or conical. Caudal bilobed. -2. Eiileptorhamphus. Body
vei7 elongate. Teeth in pveniaxillaries simple : tricuspidate in the lower jaw. Dor.sal commencing above or anterior to the anal.

Caiidal bilobed. .3. Zenarclio-pterus. Body moderately elongate. Conical teeth in the jaws. Dorsal commencing above or .anterior to

the anal. Caudal not emarginate. The males may have one or more dorsal, or anal rays modified 4. Dermogenys. Body moderately

elongate. Dorsal considerably shorter, and commencing far bcliiud the origin of the anal. Caudal rounded. Teeth conical.

II.—The portion of the lower jaw (beak) ajiterior to the conjoined premaxillaries, toothed.

6. Ueinirlanplwinn. Body moderately elongated. Dorsal fin commencing far before the anal, and twice as long as it.

Caudal rounded. Teeth conical.
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In counting the scales of species of SemirJiampM and Exocceti, ttose wliich exist in a straight line between

the head and base of the caudal fin are enumerated and not those along the lateral-line, consequently the letters

L. r. or lateral rows are emplojed. Deformed specimens are frequently met with in which the beak has been

injured. Bleeker observes, " the length of the lower jaw in the HemirUamphi often varies considerably in the

same species." It has yet to be proved whether the teeth in some species may not vary with age.

SYNOPSIS OF SPECIES.

A.

—

Pectorals long.

1. Hemirhamphus longirostris, D. 21-22, A. 18-20. A silvery band. Coromandel coast of India.

B.

—

Pectorals short.

2. Hemirhamijlius leucopterus, D. 18 (16), A. 15 (14). Beak 4?, in the total length. Ventral in last

third of distance between eye and base of caudal tin. No scales on dorsal or anal tins. Bombay.
3. Semirliamplms Gantorl, D. 15-16, A. 15, L. r. 62. Beak 3f in the total. Ventral fin inserted in the

commencement of the last third of the distance between the front edge of the premasillaries and base of

caudal fin. Some scales on anal fin. Seas of India to the Malay Archipelago and China.

4. Hemirlinmplius xanfJiopiterus, D. 14-15, A. 16-17, L. r. 56-58. Beak red tipped and 7 to 7| in the total

length. Ventrals inserted midway between hind edge of eye and base of caudal fin. Very few, if any, scales

on dorsal or anal fins. Malabar coast of India.

5. Heniirhampihus unifasciatiis, D. 15-16, A. 15-17, L. r. 52-58. Beak 6 J in the total length. Ventral
inserted midway between front edge of eye and base of caudal fin. Seas of India to the Malay Archipelago

and bej'ond.

6. Hemirhamphus Reynaldi, D. 14-15, A. 14-15, L. r. 52-54. Beak 6j in the total length. Eye equal to

length of postorbital portion of the head. Ventral inserted rather nearer base of caudal than that of pectoral.

East coast of Africa, seas of India to the Malay Archipelago.

7. Hemirhamphus Oeorgii, D. 14-15, A. 13-14, L. r. 58. Beak 4f to 4| in the total length. Ventral

inserted in last third of distance between angle of mouth and base of caudal fin. No scales on dorsal or anal

fins. Seas of India to the Malay Archipelago.

8. Hemirhamphus far, D. 13-14, A. 10-12, L. r. 50-54. Beak 5 to Sf in the total length. Ventral inserted

in last third of the distance between the middle of the eye and base of the caudal fin. A few scales on dorsal

and anal fins. Four dark vertical blotches along the side. Red Sea, East coast of Africa, seas of India to the

Malay Archipelago and beyond.

9. Hemirhamphus limhatus, D. 13-14, A. 13-15, L. r. 50-52. Beak 6^ to Gl in the total. Ventral inserted

midway between eye and base of caudal. Seas of India to Burma.
10. Hemirhamphus Bufowis, D. 14, A. 10-12, L. r. 42. Beak 3|- to 31 in the total length. Some of the

vertical rays modified. Ventral inserted in the last third of the distance between the eye and base of the

caudal fin, which is rounded. Seas of India to the Malay Archipelago.

11. Hemirhamphus ectunctio, D. 13-14, A. 10-12, L. r. 46-4S. Beak 5i in the total length. Ventral

inserted in last third of distance between eye and base of the caudal fin, which latter is rounded. End of

upper jaw white. From the Hooghly to the Malay Archipelago.

12. Hemirhamphus dispar, D. 11-12, A. 11-12, L. r. 40. Beak 4J in the total. Ventral inserted in the

last third of the distance between the end of the upper jaw and base of caudal fin, which latter is rounded.

Some of the anal rays modified. Seas of India to the Malay Archipelago.

13. Hemirhamphus hrachynopterus, D. 9, A. 15. Beak 4f in the total. Caudal rounded. Hooghly.

1. Hemirhamphus longirostris.

Esox, Russell, Fish. Vizag. ii, p. 62, and Kuddera, C, plate 178.

Hemirhamphus longirostris, Cuv. Reg. Anim. ; Cuv. and Val. xix, p. 52 ; Giinther, Catal. vi, p. 276.

D. 21-22, P. 8, V. 6, A. 18-20, C. 26.

Length of head 3, of beak 4i-, of caudal 10^, height of body 18 in the total length. Eyes—diameter 1j
in the postorbital length of the head, and nearly 1 apart. Body narrow and compressed. Preorbital rather

longer than high. Upper jaw convex in both directions and 1/4 wider at its base than it is long.

Teeth—small, and numerous. Fins*—dorsal, anteriorly much elevated, it commences somewhat anterior to the

origin of the anal. Pectoral 3f in the length of the body, its upper ray broad and compressed. Ventrals very

small, 1/6 the length of the pectoral. Caudal deeply forked, lower lobe the longer. Colours—a silvery lateral

band, the fins with dark outer margins.

Habitat.—Coromandel coast of India. It attains to at least 10'5 inches in length.

* In the type ppecimcn at Paris the fins are now mucli Injured, whilst the sciles cannot be connted. In Rnssell's figure the

Tentrals are shown as inserted raidwav betn ecn the bases of the pcetoral and caudal tins.
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2. Hemirhamphus leucopterus.

Cuvier and Valencionnes, xix, p. 48.

D. 18 (IG), P. 11, V. 6, A. 15 (14), C. 14.

Length of head 2|, of beak 4i, of caudal 9, height of body 12 in the total length. J?i/es—diameter 1-^

in the postorbital length of the head, I5 diameters apart. Preorbital longer than high. Upper jaw slightly

wider at its base than it is long, keeled, not scaled : no barbels. Fins—anal commences under the third dorsal

ray. Ventral inserted in the commencement of the last third of the distance between the eye and base of the
caudal fin. Lower lobe of caudal the longer, the central rays twice as long as the eye. Scales—none on dorsal

or anal fins. Colours—a silvei-y lateral band : fins colourless : beak black.

Dussumier's specimen from which the foregoing description of H. leucopterus is drawn up, is not in a good
state, some of the rays are broken and it is partly denuded of scales. It was said to be distinguished from
H. xanthiptenis by a much narrower head, a more slender and longer beak, and lower dorsal and anal fins.

Habitat.—Bombay.

3. Hemirhamphus Cantori, Plate CXIX, fig. 1.

? Hemirhamphus Russelli, Cuv. and Val. xix, p. 52 (not Cantor, Giinthcr, or Bleeker).

Hemirhamphus longirostris, Bleeker, Batavia (not C. and V.)

Hemirhuvqihus Georgii, Bleeker, Snock, p. 19 ; Giinther, Catal. vi, p. 2G4; Kner. Novara Fische, p. 323,

(not Cuv. and Val.)

Hemirhamphus Cantori, Bleeker, Nat. Tyds. Dierk. iii, p. 145, and Atl. Ich. vi, p. 53, Scombre. t. vi, f. 2
;

Gunther, Catal. vi, p. 264.

B. xiv, D. 15-16, P. 10-12, V. 6, A. 15, C. 16, L. r. 62.

Length of head 2|, of beak 3f , of caudal 7, height of body 12 to 13 in the total length. Eyes—diameter

If in the postorbital length of the head and Ij apart. Body compressed. Upper jaw pointed, 1/3 longer than

wide and rather convex. Height of head equals its length behind the fi'ont 1/3 of the eye, and exceeds its

width : no barbels. Teeth—one or two rows of (comparatively large) tricuspid ones in both jaws. Fins—
dorsal fin commences anterior to the anal, its last rays when laid flat reach the base of the caudal. Pectoral

rather longer than the head behind the front edge of the eye. Ventral inserted in the commencement of the

last third of the distance between the front end or middle of the premaxillaries and the base of the caudal fin,

which latter is forked, its lower lobe the longer, the central caudal rays equal the postorbital length of the head.

Scales—none on dorsal fin but some on the anal: 6 rows between the lateral-line and base of dorsal tin.

Colours—greenish-blue superiorly, having a burnished silvery stripe along the sides, which posteriorly is broader

than a scale.

This is perhaps H. Eusselli, C. V., which has D. 17, the beak flattened and nearly 1/4 of the total length.

Cantor's species has the btak 1/6 of the total length, and cannot be the same as C. V.'s fish.

H. Georgii, Cantor, Catal. p. 248 ; Bleeker, Scomb. p. 45 ; Giinther, Catal. vi, p. 264, differs in the anal

fin being scaleless, but the specimens are young and in a bad state of preservation.

Habitat.—Bombay, Malabar, Madras and seas of India to the Malay Archipelago and China.

4. Hemirhamphus xanthopterus, Plate CXIX, fig. 2.

Cuv. and Val. xix, p. 47 ; Day, Fishes of Malabar, p. 168.

B. xii, D. 14-15, P. 13, V. 6, A. 16-17, C. 15, L. r. 56-58.

Length of head 3^ to 3J, of beak 7 to 7i, of caudal 75, height of body 12 in the total length. Eyes —
diameter 1^ in the postorbital length of the head, and 3/4 to 1 diameter apart. Preorbital rather longer than
high. Upper jaw rather longer th.an wide at its base. No barbels. TeetJi—many rows of minute
tricuspidate ones in both jaws. Fins—anal commences opposite the dorsal, the anterior portion of both rather
elevated. Pectoral reaches the middle of the eyes. Ventral inserted midway between the hind edge of the

eye and the base of the caudal. Lower caudal lobe the longer, its central rays as long as the postorbital portion

of the head. Scales—with some circular lines on each parallel with the outer margin, so that the edges appear
rather raised ; none on dorsal or anal fins, or a few very fine ones on their anterior portion : 7 rows between
lateral-line and base of dorsal fin. Colours—a brilliant latei'al band 2

'3 as wide as a scale in its widest part.

End of beak coi'al red.

This fish is very similar to R. Gamaidi, but has a longer triangular upper jaw and more scales.

H. Beynaldi has its ventral in a different situation. H. unifasciatus has its dorsal and anal fins scaled.

Habitat.—Malabar coast of India.

5. Hemirhamphus unifasciatus.

Ranzani, Nov. Comm. Acad. Sc. Inst. Bonon. v, 1842. p. 326. t. 25 ;
Giinther, Catal. vi, p. 262 ; Bleeker,

Atl. Ich. vi, p. 59.

Hemirhamphus Bichardi, Cuv. and Val. xix, p. 26.
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EemirhampJius tricuspidatui;, Gill, Proc. Acad. Nat. Sc. Phil. 1859, p. 131.
Hemirhamphus neglectus, Bleeker, Nat. Tyds. Dierk. iii, p. 157, and Atl. Icli. Scoiub. t. viii, fig. 5.

B. X, D. 15-16, P. 12, V. 6, A. 15-17, C. 16, L. 1. 52-58.

Length of head 3j, of beak 6|, of caudal 7^, height of body llJ- in the total length. Eyes—diameter
li in the postorbital length of the head, and 1^ apart. The height of the head equals'its length behind the
middle of the eyes. Teeth —many fine ones iu both jaws. Fins—pectoral when laid forwards reaches the
front edge of the eye. Dorsal commences in the last fourth of the distance between the angle of the mouth
and base of the caudal fin. Ventral inserted midway between the base of the caudal tin and the front edge of
the eye. Caudal forked, lower lobe the longer, the length of the central rays IJ diameters of the eye. Scales—
present on dorsal and anal fins : 63 to 6 rows between the base of the dorsal fin and the lateral-line. Colours—
bluish, with a rather narrow silvery band.

Habitat.—Malabar, Andamans, to the Malay Archipelago and beyond.

6. Hemirhamphus Reynaldi.

Cuv. and Val. six, p. 39 ; Day, Fish. Malabar, p. 167.

Hendrhamphus Dussumieri, (not Cuv. and Val. xis, p. 33) Bleeker, Snoek, p. 18, Revis. Hemirh. p. 150,
and Atl. Ich. vi, p. 66, Scomb. t. vii, f . 3; Giinther, Catal. vi, p. 266 ; Kner, Novara Fische, p. 322.

B. xiii-xiv, D. 14-15 (16), P. 11, V. 6, A. 14-15 (17), C. 15, L. v. 52-54.

Length of head 3^, of beak 65, of caudal 6j, height of body 11 to 13 in the total length. Ei/es—
diameter equals the postorbital length of the head, and also the width of the interorbital space. Preoi-bital
rather longer than high. Upper jaw keeled, scaled, rather broader at its base than it is long. No barbels.
Body nearly as wide as high. Teeth—numerous tine rows of tricus]iid ones in the jaws. Fins—anal commences
below the tliird or fourth dorsal ray. Pectoral reaches as far forwards as the middle or front margin of the eye.
Ventral commences rather neai-er the base of the caudal than that of the pectoral, or else midway. Caudal
deeply forked, lower lobe the longer, its central rays as long as the eye. Scales—none on dorsal or anal fins.

Colours—a silvery lateral band : upper edge of dorsal blackish.

The type of H. Beijnaldl, C. V. brought by Reynald from Trincomalee is still in Paris, and it seems to
be this species. S. Dussunderi, Bleeker and Giinther, appears to have the eye too large, whilst the beak
scarcely agrees with C. V. description.

Klunzingei-, Fische d. R. M. Verb. z. b. Ges. Wien, 1871, p. 584, describes another species as
H. Dussumieri, C. _V., D. 14-15, A. 14-15, L. 1. 52-54. Length of head 3, height of body (10.! ) 14^ of i^gak 6,

of caudal fin 8 iu the total length. Eyes—74 in length of head, and If in postorbital length. Body
quadrilateral or rather higher than broad. Teeth—tricuspid. Pectoi-al twice as long as ventral, but does not
quite equal height of body. Ventral inserted between base or last third or fourth of pectoral and base of
caudal. Lower caudal lobe somewhat the longer, its middle rays shorter than the eye. Scales—sometimes
numerous on dorsal and anal fins.

Habitat.—East coast of Africa, Seas of India to the Malay Archipelago.

7. Hemirhamphus Georgii, Plate CXX, fig. 2.

Cuv. and Val. xix, p. 37, pi. 555 (not Cantor, Catal. p. 248 ; Jerdon, M. J. L. and So. 1851, p. 147
;

Giinther, Catal. vi, p. 264; Bleeker, Atl. Ich. vi, p. 54; Knei-, Novara Fische, p. 323).
Hemirhamphus margiuatus, Bleeker, Ned. Tyds. Dierk. iii, p. 148, and Atl. Ich. vi, p. 54, Scorn, t. viii,

f. 4; Giinther, Catal. vi, p. 470 (? Esox marginatus, Forsk. &c.)
Hemirhamphus plumatus, Blyth. Proc. As. Soc. of Bengal, 1858, p. 288.

B. xii, D. 14-15 (16-17), P. 11, V. 6, A. 13-14. C. 16, L. 1. 54-58.

Length of head 2|, of beak 4§ to 5, of caudal 71 to 8, height of body 10 to 13 in the total length.

Eyes—diameter li to If in the postorbital length of the head, 1\ diameters apart. The height of the head
equals its length behind the middle of the eyes. Upper jaw aboiit equalling one diameter of the eye in length,

rather pointed and a little longer than -wide at its base, convex, scarcely keeled and not scaled. Preorbital
slightly longer than high. Teeth—in few rows in both jaws, most are pointed, but there are a few tricuspidate

ones intermixed. Fins—dorsal commences in the last fourth of the distance between the front edge of the eye
and the base of the caudal fin and a little anterior to the anal. Pectoral reaches the middle of the eye.

Ventral inserted in the commencement of the last third of the distance between the angle of the mouth
and the base of the caudal fin. Length of base of anal 2/3 that of the dorsal. Caudal deeply forked, its

central rays as long as about one diameter of the eye. Scales—none on dorsal or anal fins : 5 rows
between lateral-line and base of dorsal fin. Colours—a broad sQvery stripe which below the dorsal fin is rather
wider than a scale. Fringe on lower jaw black.

The artist has shown the depth of the body as too great in Plate cxx, f. 2.

Dussumier's specimen of H. Georgii, from Mahe, lli inches long, is still preserved at Paris : it has
D. 15, A. 14, L. r. 58. M. Leschenault's specimen of H. hrevirostris, C. V. at Paris, is in a bad state. Length
of head 3, of beak 4|-, of caudal 10^, height of body 18 in the total length. Eyes—diameter I5 in the
postorbital length of the head, and nearly 1 apart. Preorbital rather longer than high. Up]ier jaw convex in

both directions, 1/4 wider at its base than it is long. Fins—anal commences slightly behind the dorsal.

3 2
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Klunzino-er observes that E. marginatus. Forsk., has D. 13, A. 12, length of head 3, beak 5 in the total

length : and fin°e deciduous scales on the dorsal and anal fins and is the same as Russell's figure.

Eahitat— Seas of India to the Malay Archipelago.

8. Hemirhamphus far, Plate CXX, fig. 3.

Esoxfar, Forsk. Descrip. Anim. No. 98.

Esox marnitiatus, \iir. Bl Sc\m. \i. S9'3. .„,.., ,^^. .en -m i

Eemirhamphus far, Riipp. N. W. Fische, p. 74 ; Peters, Monats. Berlin Acad. 185o, p. 428 ;
Bleeker, eu

Pise. p. 157, Revis. Hemir. p. 146, and Atl. Ich. vi, p. 54; Klunz. Verb. z. b. Ges. Wien, 18/1, p- 582.

Eemlrhamplms Gommersonii, Cnv. Reg. Anim. ; Cuv. and Val. xix, p. 28 ; Bleeker, &noek, p. 17, and Atl.

Ich. Scomb. t. vi, fig. 3; Giinther, Catal. vi, p. 271.

B. xii-xiv, D. 13-14, P. 12, V. 6, A. 10-12, C. 15, L. 1. 50-64, Vert. 38/16.

Length of head 2f to 3, of beak 5 to 5*, of caudal 5^ to 6, height of body 8i to 12 in the total length

J?»e.5—diameter l\ in the postorbital length of the head, and 1 apart. Greatest width of body 1/2 to 2/3 ot

its heio-lit Trian'o-ular portion of upper jaw much wider than long. Tee^/t—small, tricuspidate. J'mis—dorsal

commences considerably in advance of the anal. Pectoral reaches the front edge of the eye. Ventral inserted

in the last third of the distance between the middle of the eye and the base of the caudal fin. Anal about 1//

as lono- as dorsal. Caudal deeply forked, lower lobe the longer, central rays equal to about 1 diameter ot the

eye. 'Scales—a. few on the front portion of the dorsal and anal fins. CoZoiU's—back dark bluish-green :
a silvery

lateral band, and four dark blotches or spots along the sides. Air-vessel~ce\\\ilar.
. , . , ,

Eabitat.—B.ed Sea and East coast of Africa, through the seas of India to the l^Ialay Archipelago and

beyond. The specimen figui-ed was from Madras. It is said to attain 15 inches m length.

9. Hemirhamphus limbatus, Plate CXIX, fig. 3.

Esox angulatus. Ham. Buch. MSS. c. fig.

' Eemirhamphus limbatus, Cuv. and Val. xix, p. 44; Giinther, Catal. vi, p. 272.

Eemirhamphus hrachynupterus, Blyth, P. A. S. of Beng. 1858, p. 288 (not Bleeker).

Gowjaturi, Ooriah.

B. X, D. 13-14, P. 10, V. 6, A. 13-15, C. 14, L. r. 50-.V2.

Loncrth of head 3i to 3i, of beak 6i to 6^, of caudal 7, height of body 9 to 10 in the total length.

Eves—ddameter U to If in the postorbital portion of the head, nearly 1 diameter apart. Preorbital 3/4 as long

as the eye and longer than high. Width of body 2/3 of its height. The height of the body equals its

leno-th behind the middle of the eyes, and its width equals its postorbital length. Upper jaw short, 1/2 wider at

itslDase than it is 'long, and keeled along the mesial line. Teei/c-minute, in many rows m both jaws and

tricnsiiidate Fins— dorsal commences very slightly in advance of the anal, both fins having then- outer edges

concave Pectoral reaches forward to the front edge of the eyes. Ventral inserted about midway between the

eve (sometimes rather nearer the caudal) and base of caudal. Base of anal slightly shorter than that ot the

dorsal Caudal lobed, the lower the longer, the central rays equalling l^ diameters of the orbit in length.

Hcales—5 rows between the base of the dorsal and the lateral-line. None on dorsal or anal fins, unless a tew

fine ones over their first portions. Cohmrs-a brilliant silvery lateral band, which posteriorly becomes as broad

as one scale. Dorsal, anal, and extremity of caudal sometimes stained blackish.

The foreo-oing is identical with the specimen of E. b'mhatus, Cuv. and Val. (6 inches long) brought from

Pondicheri-y by M. Leschenault, and still in the Museum at the Jardiudes Plantes at Pans. Cantor's specimens

of E tridentifer are skins* in a very bad state, and probably E. Qamaidi, C. V.

Bahltat.—lhm is by far the most common species ofi' the Coromaudel coast of India, and extends to

Burma : it is also found, but more rarely, on the Malabar coast. It ascends tidal rivers, and may be captured

in fresh waters.

10. Hemirhamphus Buffonis, Plate CXIX, fig. 4.

Cuv. and Val. xix, p. 48; Bleeker, Nat. Tyds. Ned. lud. iii, p. 711 ;
Giinther, Catal. vi, p. 273.

i/em-tV;(ami)7ms .sirijtt, Blyth, Pro. Asiatic Soc. of Beng. 1858, p. 288, (not C. V.)
• „ ,

Zenarchopterus Rnffoni, Bleeker, Revis. Hemir. p. 162, Atl. Ich. vi, p. 62, and Scomb. t. vii, t. 4.

Eemirhamphus cirrhatus. Day, Proc. Zool. Soc. 1873, p. 709.

Koo-door-rock-o-dah, Andamanese.

B. xi, D. 14, P. 10, V. 6, A. 10-12, C. 13, L. r. 42.

Leno-th of head 2i to 2i-, of caudal 9, of beak 3'- to 3.V, height of body 8|- to 9 in the total length.

Eyes—dia,metev 1^ in the postorbital extent of the head, U apart. Upper jaw 1/4 wider at its base than it is

* Cantor's types (.skins) arc as follows:—No. 1, Length to base of tall 48 inches, of base of dorsal fiu OH iuches, of biise of

anal 0-5\ inches, beuk Gi hi the total length. x\o, 2, 5-S inches to base of tail, of base of dorsal tin 0-7} inches, beak 0\ m the total

""^ ''

Glinther's specimen in spirit is 5-8 inches to base of tail, of base of dorsal fiu O'T^, of base of anal 0-7 iuclics.
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long. A barbel at the posterior nostril 1/2 the length of the eye. Teeth—conical in both jaws. FtHS—dorsal
with a rather oblique upper edge. Pectoral, if turned forwards, reaches the middle or the front edge of the eye.

Ventral small, inserted in the commencement of the last third of the distance between the eye and base of

the caudal fin. Anal commences under the third or fourth dorsal ray, and the length of its base is from 1/2 to

1/3 as long, some of its rays are sometimes thickened. Caudal rounded, its lower rays very slightly produced.

Scales—on upper jaw, none on the vertical fins. Colours—a nan-ow silvery streak along the side which below

the base of the dorsal fin becomes nearly one-third as wide as a scale is deep : upper half of dorsal black.

Huhitat.—Bombay, Hooghly, Andamans, waters of the Malay Archipelago and perhaps China. It

ascends tidal rivers for some distance. It attains at least 8 inches in length.

11. Hemirhamplius ectunctio, Plate CXIX, fig. 6.

Esox edmictio, Ham. Buch. Fish. Ganges, pp. 212, 380.

Hemirhamplms amllyiirus, Bleeker, Snoek. p. IG ; Giinther, Catal. vi, p. 273.

Semirhamphtis Borneensis, Bleeker, 1. c. p. 25.

Hemirhamplms ectunctio, Bleeker, Beng. p. 14 ; Blyth, Pro. Asi. Soc. of Beng. 1858, p. 287.

• Hemirhamplius Bleekeri, Kner, Sitz. Akad. Wiss. Wien. 1860, p. 539, f. 4 (male.)

Hemirhamphus neglectus, Day, Proc. Zool. Soc. 1869, p. 526.

Zenarchopterus amblyurus, Bleeker, Ned. Tyds. Dierk. iii, p. 160, and Atl. Ich. vi, p. 61, Scom.

t. iv, f. 1.

Nga-phoung-yo, Burmese.

B. X, D. 13-14, P. 9, V. 6, A. 10-12, C. 15, L. 1. 46-48.

Length of head 2i to 2|, of beak 5^, of caudal 8 to 9, height of body 11 in the total length. Eyes—

2i to 2i diameters in the" postorbital length of the head, and 1^ apart. Head and body compressed : height

of head equals its postorbital length. Upper jaw twice as long as broad at its base. Upper surface of the

head flat. A short barbel, which is sometimes absent, at the nostril. Teeth—in jaws fine and conical. Fins—

the dorsal commences somewhat anterior to the anal. Pectoral if laid forwards reaches the hind edge of the

eye. Ventral inserted in the commencement of the last third of the distance between the eye and base of the

caudal fin : it reaches 1/2 way to the anal. Anal rays thickened in the male. Caudal rounded. Scales—on

upper jaw, none on vertical fins. Colours—of a dull greenish brown, with a narrow and indistinct lateral

band : end of upper jaw milk white.

It is curious to observe these fish in tidal rivers, they swim near the surface, with theii* milk-white

upper jaw generally visible.

Habitat.—UoogU J, tidal stream at Akyab, Burma, Siam, and to the Malay Ai-chipelago. It attains

at least 6 inches in length.

12. Hemirhamphus dispar, Plate CXIX, fig. 5.

Cuv. and Val. xix, p. 58, p. 558 ;
Bleeker, Nat. Tyds. Ned. Ind. vi, p. 498 ;

Gunther, Catal. vi, p. 274

;

Peters A. Ak. Berl. 1871 p. 32.

Zenarchopterus dispar. Gill, Pro. Acad. Nat. Sc. Phil. 1863, p. 273 ; Bleeker, Revis. Hemir. p. 164, Atl.

Ich. vi, p. 63, and Scomb. t. vii, f. 4.

B. x-xi, D. 11-12, P. 10, V. 6, A. 11-12, C. 15, L. 1. 40.

Length of entire head 2^ to 2i, of beak 4i, of caudal 9, height of body 11 in the total length. Eyes—

diameter l\ in the postorbital length of the head, and If apart. Upper jaw as broad at its base as it is

long. A nasal barbel 2/3 as long as the eye. Kws—dorsal commences about 3 rays anterior to the origin

of the anal, one of its rays may be modified. Pectoral as long as the head behind the front edge of the

eye. Ventral inserted in the commencement of the last third of the distance between the end of the upper

jaw and the base of the caudal fin. Anal with some of its rays, esjiecially the sixth and sometimes the

seventh, much thickened and elongated. Caudal cut square or slightly rounded. Scales—none on dorsal or

anal fins : present on upper jaw. Colours—a silvery band along the side.

Habitat.—Seas of India to the Malay Archipelago and beyond. Common at the Andamans m protected

bays.

13. Hemirhamphus brachynopterus.

Bleeker, Beng. en Hind. p. 146 ; Gunther, Catal. vi, p. 275.

D. 9, A. 15, C. 16.

Length of head 3i, of beak 4|, of caudal 8, height of body 12 in the length of the body. Eyes—

2 diameters in the postorbital length of the head, rather above 1 apart. Body elongated and compressed, a

little higher than wide. Upper jaw rather wider than long, its length not equalling one diameter of the oi-bit.

Upper surface of head flat. Fins—&vst ray of the dorsal over the fifth of the anal, length of the base of the

anal not quite twice as long as that of the dorsal. Anal not lower than the body, its inferior edge concave.

Caudal rounded.

Habitat.—Hiyev Hooghly, from whence Dr. Bleeker received a single small specimen, -nhich unfortunately

is now in such a bad state that I cannot add anything to the above description.
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Genus, 3

—

Esocoitcs, Artedi.

Cypsilurm, Swains. : Ealocijpselus, Weinland. : Parcxocatus, Bleeker.

Bodtj moderately oUong. Gill-openings very u'ide. Jaws short : the premaxillaries and maxillaries separate.

Mandible m some species with a tubercular prolongation. Barbels present or absent. Teeth, when present, minute

and rudimentary. Pectorals elongated, used as an organ for fying : the dorsal fin may be much or only moderately

elevated : ventrals long, short, or of moderate length. Air-vessel large. Pyloric appendages absent.

Genus Parexocretus, Bleeker, was instituted for the reception of those species (as E. mento, C.V.) which

have no barbels, but the lower jaw with a short tubercular prolongation as if an indication of an aborted

attempt at the elongation seen in Hemirhamphi. Teeth in both jaws, vomer, palatines, tongue and pterygoids.

As many species of flying-fish are only known from young specimens, the size of the eye, and the length

of the fins as given in descriptions must be accepted with a reservation, in fact it is necessary that the length of

the specimen should be recorded. Barbels in some species may be an indication that the fish is immature, so

may likewise vertical bands* on the body.

Geographical distribution.—Seas of temperate and tropical regions.

SYNOPSIS OP SPECIES.

1. Exocoetus mieroptems, D. 15-16, A. 14-15, L. 1. 50. A pair of barbels. Vertical fins low. Ventral

midway between bases of pectoral and caudal fins. IMalabar to the ]\Ialay Archipelago.

2. E.vocwfus pceailopterus, D. 1-2-14, A. 9-10, L. 1. 54. Pectoral reaching base of caudal. Ventral long, it

arises between head and base of caudal. Pectoral with black blotches. Seas of India to the Malay Archi-

pelago.

3. ExocKtus evolans, D. 12-14, A. 13-15, L. 1. 40-42. Pectoral reaches the base'of the caudal. Ventral

short, inserted nearer snout than base of the caudal. Tropical and intra-tropical seas.

4. Exoco'tus fiircatus, D. 13, A. 9-10. A pair of barbels at symphysis. Ventral inserted nearer caudal

than front end of snout. Indian and Atlantic Oceans.

6. Exoca'tus Bahiensis, D. 12-13, A. 9-10, L. 1. 50. Ventral inserted midway between snout and posterior

end of upper caudal lobe. Red Sea to the Malay Archipelago and beyond.

6. Exocmtus mento, D. 10-11, A. 10-11, L. 1. 44. Lower jaw slightly produced at the symphysis.

Ventral inserted midway between the front edge of eye and base of caudal fin. East coast of Africa, seas of

India to the Malay Archipelago.

1. Exocoetus micropterus.

Cuv. and Val. xix, p. 12r, pi. 563 ; Bleeker, Amb. p. 63, and Atl. Ich. vi, p. 77 ;
Giinther, Catal. vi,

V- 279.

Cypsihiri micropteri, Bleeker, Exoccet. p. 128, and Atl. Ich. vi, Scomb. t. ui, f. 1.

B. xiii, D. 15-16, P. 11-12, V. 6, A. 14-15, C. 15, L. 1. 50.

Length of head 5 j, of caudal 5, height of body 7| in the total length. J57,ves—diameter 3t in the length

of the head^ nearly 1 diameter from the end of snout. A pair of short barbels under the symphysis of the lower

jaw, which is prominent. Fins—the dorsal commences a little anterior to the anal, and in the last fourth of the

"body, its rays are not prolonged, the highest scarcely exceeding l^- diameters of the orbit
:
upper edge of the

fin rather convex. Pectoral not reaching so far as to the ventral, the latter, which is inserted midway between

the base of the pectoral and caudal, not extending to the anal. Anal of the same shape as the dorsal. Lower

caudal lobe the longer. Colours—bluish above : silvery on the sides and beneath : fins dark.

Habitat.—Malabar to the Malay Archipelago.

2. Exocffitus poecilopterus, Plate CXX, fig. 4.

Cuv. and Val. xix, p. 112, p. 501 ; Giinther, Catal. vi, p. 291 ; Bleeker, Atl. Ich. vi. p. 74, and Scomb.

t. V, f. 5.

Parravay-kolah, Tamil.

D. 12-14, P. 14, V. 6, A. 9-10, C. 15, L. 1. 54.

Length of head 5 to 5^, of caudal 4| to 5^, height of body 6| in the total length. &/es—diameter 2f to

3 in the length of head, \ a diameter from end of snout, and 1 apart. The greatest height of the head equals

its length excluding the snout, upper surface of the head roughened. Lower jaw the longer. Barbels—absent.

j';„,s_ dorsal commences .some way in front of the anal, the height of its anterior rays 1/10 of the total length,

the distance between the first dorsal ray and the base of caudal fin rather exceeds the length of the head, 30-32

scales between occiput and origin of the dorsal fin : ventral arises somewhat nearer the base of the caudal than

* Vertical bands in UcmirhamijU, and many of the Scoinbresocidiz, &c., are u.sually a sign that the spieics is immature.
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to the hind edge of the head, and reaches to the end of the base of the root of the anal : the pectoral reaches as

far as the end of the dorsal. Scales—7 rows between the base of the dorsal fin and the lateral-line. Colours—
bluish along the back, becoming silvery on the sides and beneath. Pectoral with many rounded and oval spots,

sometimes transversely arranged in bands, in others irregularly placed. Out of 3 specimens up to 13 inches

in length, taken together at Madras, two had black spots upon the dorsal fin : ventral white or with spots.

Habitat.—Seas of India to the Malay Arcliipelago. The .specimen figured (2/3 life-size) was from
Madras.

3. Exocoetus evolans, Plate CXX, fig. 5.

Lin. Syst. Nat. i, p. 521; Linn. Gmel. p. 1400; Bloch, t. 398; Bl. Schn. p. 4.30, t. 84; Cuv. and Val.

xix, p. 1.38 ; Gronov. ed. Gray, p. 145 ; Bleeker, Cape of Good Hope, p. 76, and Atl. Ich. vi, p. 69 ; Yarrell,

Brit. Fishes, 3rd Ed. i, p. 474 ; Giinther, Catal. vi, p. 282 ; Kner, Novara Fisohe, p. 326.

Exocmtus volitans, Lacepede, v, p. 401, t. xii, f. 2 ; Pennant, Brit. Zool. p. 441, t. 78 ; Donov. Brit. Fish.

ii, p. 31 ; Brown, Phil. Trans. Isviii, p. 790, pi. 12 ; Yarrell, Brit. Fish. 2nd Ed. i, p. 453 ; Benn. Whaling
Voyage, ii, p. 284.

Exocoetus splendens, Clarck, Abel, Journ. China, 1818, p. 4 (apud Giinther).

Exocoetus volans, (Solander), Richardson, Ich. China, p. 264.

D. 12-14, P. 14, V. 6, A. 1.3-15, C. 17, L. 1. 40-42, Vert. 25/19.

Length of head 5, of caudal 5, height of body in the total length. Eyes—diameter 3| in the length of

head, 3/4 of a diameter from the end of snout, and 1 apart. Interorbital space flat. The greatest height of the

head equals its length anterior to the hind edge of the preopercle. Snout obtuse when the mouth is closed,

rendering the two profiles equally convex. Fins—anterior dorsal rays not half so long as the head, the fin

arises above or slightly in advance of the origin of the anal. Pectoral reaches to the base of the caudal.

Ventral short, about 1/2 as long as the head, reaching 1/2 way to the base of the anal. Caudal lobed, the

lower much the longer. Scales—6§ rows between the origin of the dorsal fin and the lateral-line. Colours—
bluish along the back, becoming lighter on the sides and beneath. Pectoral gray or black and with a light edge.

Dr. Giinther, Catal. vi, p. 283, has separated from this species as E. obtusirostris, a form from tropical

and subtropical seas which " has the snout shorter and the head more elevated," one more abdominal vertebra

and 7 r(jws of scales above the lateral-line.

Hahitat.—Indian and tropical and sub-tropical seas, attaining at least inches in length. The specimen

figured (life-size) was from Bombay, it appears to be numerous at the Andamans.

4. Exocoetus furcatus.

Mitchell, Lit. and Phil. Trans. New York, i, p. 449, pi. v, f . 2 ; Giinther, Catal. vi, p. 286.

D. 13, P. 13, V. 6, A. P-10.

A pair of barbels at the symphysis of the lower jaw. Fins—dorsal moderately high, but its longest rays

do not extend to the caudal. The vcntrals reach the root of the caudal, and the pectorals nearly as far : the

former tin arises slightly nearer the base of the caudal than to the anterior extremity of the snout. Colours—
the posterior part of the ventrals and the lower part of the anal black. Younc/ with three broad vertical bands

across the anterior half of the abdomen : opercles and pectorals marbled with black : lower caudal lobe with

three dark cross bands (Gunther).

Habitat.—Indian and Atlantic Oceans. A small specimen, 2| inches in length, is in the British Museum,
and reputed to have been brought from India.

5. Exocoetus Bahiensis, Plate CXXI, fig. 10.

Ranz. Nov. Com. Acad. Sc. Inst. Bonon. v, 1842, p. 362, t. 38 ; Giinther, Catal. vi, p. 293 ; Bleeker,

Atl. Ich. vi, p. 71 ; Klunz. Verh. z. b. Ges. Wien, 1871, p. 585.

Exocoitus vermiculatus, Poey, Mom. Cuba, ii, p. 300.

Exocoetus albidactylus, Gill, Proceed. Acad. Nat. Sc. Phil. 1863, p. 167.

Exocoetus spilonopterus, Bleeker, Exoc. p. 113, and Atl. Ich. Scomb. t. iii, f. 2.

B. xi, D. 12-13, P. 15, V. 8, A. 9-10, C. 19, L. 1. 50.

Length of head 5}, of caudiil 4i, height of body 6J in the total length. Eyes—diameter 1/3 of length

of head, nearly 2/3 of a diameter from end of snout, and Ij apart. Interorbital space nearly flat. Barbels—
absent. Teeth—rudimentary. Fins—dorsal commences between the front edge of the eye and the posterior

extremity of the lower lobe of the caudal tin, its anterior rays 1/2 as long as the head. Ventral arises midway
between front end of snout and end of upper caudal lobe, it reaches to the centre of the base of the anal.

Pectorals reach to the end of the base of the dorsal. Anal commences below the last third of the dorsal fin.

Colours— Dorsal sometimes with a dark mark on its summit : the pectoral darker than the remainder of the

fins, and sometimes nearly black in its last third.

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond. The specimen figured (life-size)

came on board one of the P. and 0. steamers in tlie Red Sea.
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6. ExocoEtus mento, Plato CXXXI, fig. 0.

Cuv. and Val. xix, p. 124; Bleeker, Snoek. p. 21 ; Giinther, Catal. vi, p. 281.

Tarexoccetus mento, Bleeker, Exoc. p. 12G, and Atl. Ich. vi, p. 77, Scombres, t. v, f. 6.

B. xi, D. 10-11, P. 13, V. 6, A. 10-11, C. 17, L. 1. 44, L. tr. 6/2.

Lengtli of head 4|, of caudal 5, lieiglit of body h\ in the total length. Eyes—diameter 2? to 3 in the

length of the head, about 1/2 a diameter from end of snout, and about 1 diameter from the hind edge of the

opercle. Lower jaw a little the longer, slightly produced in the form of a tubercle at the symphysis :

interorbital space smooth, with two grooves which diverge from the snout towards the occiput, ceasing opposite

the middle of the orbit. No barbels. TeeiA— villiform in both jaws, in several rows in the upper, only one in

the lower : a large patch of villiform teeth in vomer, and also on the palatines. Fins—dorsal fin elevated as

high as the body, and its membrane deeply cleft : 17 to 18 rows of scales between the occiput and origin of this

fin, which commences opposite to or slightly before, the first anal ray. Ventrals in some specimens reaching to

the anus, in others to the anal fin : the tin arises midway between the anterior edge of the orbit and the base

of the caudal fin. Pectoral reaching to opposite the middle or end of the dorsal. Ventral does not quite reach

the anal. Lower caudal lobe the longer. Scales—35 to 38 rows between posterior edge of head and base of

caudal fin. Colours—bluish, becoming silvery along the abdomen : dorsal fin black : upper half of pectoral

black, having a white edge : ventral white : anal white with a dark mark along its base : upper lobe of caudal

white with a black bar along its base : lower lobe grayish.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago. In the cold season it

is occasionally numerous at Madras, but I never obtained it above 4'3 inches in length.



FAMILY, lY—CYPRINODONTID^. 521

Family, IV—CYPRINODONTID^.
Branch iostegals from four to six : pseudobranchiae absent. Eyes lateral. Margin of the upper jaw

formed solely by the premaxillaries. Barbels absent. Teeth in both jaws, also in the superior and inferior

pharyngeal bones. A single spineless dorsal fin situated in the posterior half of the body. Scales on head

and body. Stomach without any blind sac. No pyloric appendages. Air-vessel simple, and destitute of a

pneumatic duct.

This family 1ms been sub-divided into :

—

Cypriiiodontidce carnivoi-m having united mandibles and short

intestines ; and G. limnophag(e having separated mandibles and long intestines.

SYNOPSIS OF GENERA.

1. Cyprhiodon. Mandibular bones united. Teeth in a single row.

2. Haplochiltis. Mandibular bones united. Teeth in narrow bands. Anal fin more or less elongated.

Genus, 1

—

Ctprinodon, Lacepede.

Lebias, Cuvier : Aphanms, Nardo : Mieromugil, Gulia.

Gajje of mouth small : m,andibles short and united at the sym2jhi/sis. Teeth of moderate size, in a single

compressed row, and notched at their summits. Origin of dorsal fin anterior to that of the anal, and largest in the

male sex. Scales rather large. The colour of the sexes often different. Intestines of moderate length or rather shoii.

Geographical distribution.—Southern Europe, North Africa, Syria, Persia, along the shores of the Red Sea
to Cutch.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Cyprinodon dispar, D. 9, A. 10, L. 1. 2'j--27, L. tr. 8. Grayish ; the caudal fin in the males with dark
semilunar vertical bands : narrow vertical bands on the body in the female. Cutch.

1. Cyprinodon dispar, Plate CXXI, fig. 1 (male), 2 (female).

Lebias dispar, Ruppell, Atl. Fi.sche, p. GO, t. 18, f. 1 (male), 2 (female).

Cyprinodon lunatus, Cuv. and Val. xviii, p. 161.

Cyprinodon hammonia, Richardson, P. Z. S. 1866, p. 371 (not Cuv. and Val.)

Cyprinodon dispar, Giinther, Catal. vi, p. 303 (not P. Z. S. 1859, p. 470) ; Klunz. Verh. z. b. Ges. Wien,

1871, p. 587.

Cyprinodon Stoliczhanus, Day, Journ. As. Soc. of Beng. 1872, p. 258.

B. iii, D. 9, P. 17, V. 7, A. 10, C. 15, L. 1. 26-27, L. tr. 8.

Length of head Sf to 4, of caudal 5 to 5|-, height of body 3f to 4 in the total length. Eyes—diameter

3j in the length of the head, nearly 1 diameter from the end of snout, and 1^- apart. Lower jaw somewhat the

longer, the maxilla does not reach to below the front edge of the eye. Teeth—in a single tricuspid row in both

jaws. Fins—dorsal elevated in the male, it -commences midway between the middle of the eye and the base

of the caudal fin, and above the tenth .scale : whereas in the female it is not elevated and commences midway
between the opercle and base of the caudal. Ventral is also elongated in the males but not in the females.

Caudal lunate. Colours—Male : greenish-yellow reticulated with darker, a small dark shoulder spot. Dorsal

fin spotted, anal more sparingly so. Caudal yellowish, with a wide crescentic black band, having a white

edge in its last half : another narrow one between it and the root of the caudal which is also dark. Female

:

silvery, with from seven to nine narrow vertical bands.

Ova very large, almost equalling the diameter of the eye. Length of the intestinal canal about three

times that of the abdomen.
Habitat.—Abyssinia, Palestine, shores of the Red Sea, and common in Cutch, from whence Dr.

StoHczka brought 28 specimens.

Genus, 2—HAPLOCHrLtrs, McClelland.

Aplocheilus, McClelland : Panchax, Cuv. and Val. : Zygonectes, Agassiz : Micristius, Gill.

Branchiostegals from five to six. Body somewhat elongated and compressed. Upper surface of head and-

nape broad and depressed. Mandibular bones united at the symphysis. Teeth villiform in the jaws, present or absent

on the palate. Dorsal fin shoii, commencing behind tlie origin of the anal, which latter has an elongated base.

Scales cycloid and of medium size. Lateral-line absent. Intestinal canal of moderate length.

Bleeker restricts genus Panchax to those species possessing palatine teeth : and Haplochilas to those

3 s
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destitute of sucli. Dr. Giinther replies, "in one out of tliree specimens they ai-e entirely absent." This latter

statement is not in accordance with my numerous examples which show no such variation.

Geoijraphical distribution.—India to the Malay Archipelago and beyond, Tropical Africa, Madagascar and

Islands in the Indian Ocean, also temperate and tropical America. In India these fishes are mostly found in

the neio-hbourhood of the sea or tidal rivers, more rarely very far inland.*

SYNOPSIS OF SPECIES.

1. IlaplocJiilus melastigma, A. 20-24. Height of body 3f to i in the total. No teeth on vomer. India

and Burma.
2. HapJochiUis ruhrostigma, A. 17-18, L. 1. 33. Teeth on vomer. A prolonged ventral ray. Anal tin

hio-hest posteriorly. Spotted with rod. Malabar and Madras.

3. Hapluchilus lineatus, A. 15-17, h. 1. 32-34. Teeth on vomer. A prolonged ventral ray. Anal fin of

nearly even height. Vertical black bands. Malabar and Ceylon.

4. Kaplochilus panchax, A. 15-17, L. 1. 31-34. Teeth on vomer. No prolonged ventral ray. Orissa,

Bengal, Burma, and Andamans to the Malay Archipelago.

1. Haplochilus melastigma, Plate CXXI, fig. 4.

Aphi-heilus melastigma, McClelland, Ind. Cyp. pp. 3Ul, 427, pi. 42, f 3, and pi. 35, f. 4 (from

H. B. MSS.)
Aphii-Jieilus McClellandi, Blooker, Cyprin. p. 487.

AplorJidlus Garnaticus, Jerdon, M. J. L. and Sc. 1849, p. 331.

Panchax mjanophthalmus, Blyth, Journ. As. Soc. of Beng. xxvii, 1858, p. 288, and 1860, p. 111.

Haplochilus cyanophthalmus, Giintber, Catal. vi, p. 312.

Haplochilus argentews, Day, Proc. Zool. Soc. 1867, p. 706.

B.iv, D. 6-7, P. 16, V. 6, A. 20-24, C. 15, L. 1. 27, L. tr. 9-11.

Length of head 4^, of caudal 4|-, height of body 3f to 4 in the total length. Eyes—diameter 3 in the

leno-th of head, 1 diameter from end of snout, and also apart. Lower jaw slightly the longer, the maxilla does

not quite reach to below the front edge of the eye. Teetli—minute, none on the palate. Fins—dorsal inserted

above the last fourth of the anal. Pectoral as long as the head. Ventral small, without any prolonged ray.

Anal with in some (not all) examples its rays prolonged in a filiform manner beyond the membrane. Caudal

rounded. Colours—of a dull green along the back becoming of a dull white on the abdomen, outer portion of

anal rays white edged. A narrow dark Hue along the middle of the side terminating in a dull spot at the

centre of the base of the caudal fin.

Pwcilia latijws, Schleg. Fauna Japon. p. 224, pi. cii, f. 5, appears very similar, but the caudal fin is given

as emarginate, and the booy is lower.

Hahitat.—Wynaad, and Madras Presidency, Orissa, Lower Bengal and Burma. It attains about Ij

inches in length.

2. Haplochilus ruhrostigma, Plate CXXI, fig. 5.

Aplocheilus ruhrostigma, Jerdon, M. J. Lit. and Sc. 1849, p. 331.

? Aplocheilus affinis, Jerdon, 1. c.

Panchax ruhrostigma. Day, Proc. Zool. Soc. 1867, p. 706.

B. iv, D. 8, P. 15, V. 6, A. 17-18, C. 15, L. 1. 33, L. tr. 9.

Length of head 4f ,• of caudal 6^, height of body 5i in the total length. Eyes—diameter o\ in the length

of head, 1 J diameters from the end of snout, and 1| apart. Jaws of about the same length, the maxilla reaches

to below the first third of the eye. Teeth—outer row in both jaws much enlarged, and recurved. K/is—dorsal

inserted above the last few anal raj-s. Pectoral not quite so long as the head. Ventral with its second ray

elongated and reaching to the middle of the anal fin. Anal much lowest anteriorly and inc:-casing in length to

the last ray. Central caudal rays I'ather prolonged. Colours—a silver occipital spot. Body reddish-brown

superiorly, becoming yellowish on the sides and beneath. Each scale along the side with a central red spot.

A row, sometimes two, of red S2:)ots along the base of the anal fin, some on the dorsal, and a few dark spots on

the caudal.

Jerdon observes that H. affinis is very similar to H. ruhrostigma, but " differs in the dorsal and caudal

being nearly colourless, unspotted : and the anal being unspotted, orange. Having 16 anal rays instead of 14,

beino- at the same time of less extent, body also not spotted. About 1'5 inches in length. Found in the same

localities as if. ruhrostigma."

Hahitat.—Malabar coast of India, and the lower portion of the Coromandel coast. It attains to at least

3 inches in length.

3. Haplochilus lineatus, Plate CXXI, fig. 6.

Panchax Uneatnm, Cuv. and Val. xviii, p. 381 ; Bleeker, Beng. p. 72 ; Day, Fish. Malabar, p. ,221.

* These fishes are termed Kud-di-an in Canarese: a -ft-hite occiintal spot is almost iuvariably present.
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Aplocheilus vittatus, Jerdon, M. J. L. and Sc. 1849, p. 330.

B. v-vi, D. 8-9, P. 15, V. 6, A. 15-17, C. 19, L. 1. 32-34, L. tr. 9.

Lengtli of head 4f, of caudal 4i, height of body 5 to 5t in the total length. 77//es—diameter 3i in
the length of head, 1| diameters from the end of snout, and Ij apart. Jaws of about the same length
anteriorly, the maxilla reaches to below the first third of the eye. Teeth—outer row in lower jaw, the outer
and innermost row in the upjier jaw rather enlarged, and in a single row across the palate. Fins—dorsal
inserted above the last few anal rays : pectoral nearly as long as the head. Second ventral ray elongated
reaching to nearly the middle of the anal fin : anal high, the last rays about the same length as the anterior
ones : central caudal rays rather prolonged. Colours—vary with the seasons and sex. Greeni.sh with a gloss of
purple on the cheek and along the abdominal surface. A golden green spot in the centre of each scale and
also on the eye. Eight to ten vertical black bands pass down the sides to the abdomen. A black spot at
the base of the dorsal, it, the caudal, and posterior half of the anal, with black or green spots, in some these
fins are tipped with orange, in others they are darkish. In a Ceylon specimen in the British Museum (marked
M. panchax) there are dark blotches and not distinct bars as seen in Malabar.

Habitat.—This species is found in Coorg and the Wynaad, down the Malabar coast and Ceylon. It attains
4 inches in length, and on the Western coast of India, is common in rivers, tanks, and paddy fields, and even
in tidal waters. I have specimens as small as 1'2 inches in length, the bands are well marked, also the
elongated ventral ray, whilst the caudal is much j^rolonged, and the height of the fish is 6 in the total leno'th.

4. Haplochilus panchax, Plate CXXI, fig. 3.

Esox panchax, Ham. Buch. Fish. Ganges, pp. 211, 380, pi. iii, f. 69.

Afflocheilus chrysostigmus and panchax, McClelland, Ind. Cyp. pp. 301, 426, pi. 42, f. 2.

Fanchux Buchanwni, Cuv. and Val. sviii, p. 383 ; Bleeker, Beng. p. 72, and Atl. Ich. Cyp. p. 141, t. 43,
f. 3 ; Blyth, Journ. As. Soc. Beng. 1858, p. 288.

Faiichax Kiihlii, Cuv. and Val. xviii, p. 384.

Panchax panchax, Cantor, Catal. p. 2.52.

Fanchax melanoptems, Bleeker, Oost Java, p. 23, Snoek, p. 23, and Beng. p. 144.
Haplochilus p>anchax, Giinther, Catal. vi, p, 311.

Pantj-chax, Beng. : Kanalcuri and Bor-ro-ijuddi, Ooriah : Nga-sakl, Mugh. : Cho-to-dah, Andamanese.

B. v-vi, D. 7-11, P. 15, V. 6, A. 15-17, C. 13, L. 1. 31-34, L. tr. 9-10.

Length of head 4 to 4^, of caudal 6, height of body 4| to 5 in the total length. Eyes—diameter 3i- in

the length of head, 1 diameter from the end of snout, and 1| apart. Lower jaw rather tbe longer : the
maxilla reaches to below the first third of the eye. Teeth—with an enlarged outer row in the upper jaw

:

in a broad band on the vomer. Fins— dorsal inserted above the last anal rays. In Calcutta specimens it

has 7 or 8, rarely more, rays : in those from the Andamans up to 11. Pectoral nearly as long as the head.

Ventral small and without any elongated ray. Anal neai-ly square. Caudal rounded. Colours—A white
occipital spot. Upper surface greenish, becoming dull white on the sides and beneath. Pins yellowish, the
lower third of dorsal covered with a large black spot. Dorsal, caudal, and anal margined with oi'ange.

Ova very large.

A variety exists on the Sind hills, and in Cutch which has less scales (28) along the lateral-line, and
numerous silvery spots along the sides, and a black spot behind the eye, the dorsal and anal fins are likewise

more elongated.

Habitat.— From Orissa, through the lower province of Bengal, Burma, Siam to the Malay ArchijDelago,

also the Andamans. (? Also Sind hiUs.) It attains at least 3| inches in length.

3x2
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Family, V—CYPRINID^.
Branchiostegals three: pseudobranchiae generally present. Body oblong or elongated: abdomen

usually rounded, but, if compressed and cutting, destitute of ossicles. Margin of the upper jaw formed by

the pre-maxillaries. Opercles in four pieces. Mouth toothless, but from one to three rows of teeth in the

inferior pharyngeal bones, which latter are strong, free, and parallel to the branchial arches. A single, rayed

dorsal fin. Head scaleless,* body scaled or scaleless, never covered by osseous plates. No '' cul de sac" to the

stomach, nor pyloric appendages. Air-vessel, if present, large ; it may be divided by a constriction into an

anterior and posterior portion, neither of which are enclosed by bone (Cy^irlnuupj ; or into two lateral portions,

partially or entirely enclosed in a bony capsule, (Cohitidhue).

Geographical distnhtdioti.—CavY>s are found in the fresh waters of the Old World and N'ortli America.

The family of carps (C'yprinidce) are well represented amongst the piscine inhabitants of the fresh waters

and estuaries of India, Ceylon, and Burma, as thev and the SiJurida; compose the great mass of fish residing

there, especially if we do not include the migratory Chtpeidm.

Whereas siluroids as a rule appear to prefer muddy water, carps seem to thrive better in those which

are clear, still many species of this family obtain their subsistence in dirty waters, for which purpose their

b irbels may prove of considerable assistance.

There are few members of this family which are such foul feeders as the Siluroids, consequently Carps

may be deemed more wholesome and would be greatly preferable, were it not for the numerous bones \vith

which they are provided. Natives however do not seem to much oljject to this, and as these fish are very

abundant in places, they enter largely into the diet of the indigenous population.

Indian carps do not appear to restrict themselves so much to a vegetable diet as do those in Europe, for

in the Tropics an eternal and destructive war is constantly being carried on between the different races of the

animal kingdom. Those which prey upon their neighbours, as might be anticipated, are largely represented :

whilst amongst those that were apparently produced to be preyed upon, it is mostly only the most prolific which

have survived.

In the sub-family Cyprinince, as existing in Asia, considerable diflaculty arises in selecting a division into

In forming such, a very distinctive characteristic may be found by observing whether the scaled

ed,?e or margin of the abdomen is rounded or cutting, for in the majority of the Indian Cijprlnince the

abdominal edge is rounded or smooth, even when somewhat compressed : whilst in a few genera the abdommal

edge posterior to the ventral fin is compressed, cutting, and may even be serrated, as in the Glupeidce :
this

trenchant edge is in some continued from in front of the ventral fins along the thorax.

Irrespective of the above, there are many other characters which might be employed for forming

sub-groups and genera. In some, however, which might at first appear suitable for such purposes, one fails to

attach that significance to their presence when large numbers of species come under review, showing the

existence of connecting links. Some of these characters may be external, others are internal.

The mouth is variously formed ; it may be transverse and inferior, with or without a sucker, the latter

beint; present either on the lower lip or existing on both ; or it may be narrow, of medium size, or wide :

anterior, and either antero-lateral or 'oblique. The lower jaw again may be prominent, sharp or rounded,

shorter than the upper, or sometimes having a knob at the symphysis ; a moveable articulation may exist there,

or there may be lateral prominences on the mandibles.

The lips may be exceedingly, moderately, or but slightly developed, sometimes absent from one of the

jaws, closely investing both, or reflected from off one, or either. There may be an uninterrupted labial fold

across the mandible, or portions of the lip may be much developed, fringed, or crennlated. In some genera, a

horny or cartilaginous covering to one or both lips is invariably or generally present, especially in forms from

the Hills.

The existence of a transverse groove across the snout can scarcely be distinctive of a species, much less

of a Genus. Thus in Biscorjnathus Umlii. we find examples with rounded and smooth snouts, and all inter-

mediate forms to such as the one figured Plate cxxii, f. 1. The same may be seen in Laheo niiMa and several

fishes of that Genus, and even in some species of Barbus, as B. durtsalis. the nearer the hills the more is this

groove developed.

* Genus Lejtuhotia, Bleeker, from Cliina forms an exceplion, its prcopercnlar region h.iv'mg some rows of small scales.
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The existence, number or absence of barbels has been considered by some authors to be a reason for

constituting genera, but such is not generally held to be valid. These appendages, more especially when the

fish are not kept in a state of domestication, or confinement, but left in natural situations, appear to be pretty

constant, and though not in themselves cause enough for defining a Genus, are frequently suflBciently well

marked for the purpose of forming sub-genera, good examples of which may be seen in the Genus Barbus, or

Barilius. On the other hand, in some species these appendages may be abnormally absent, as in the Bamo,

consequently sub-divisions of the Genus founded solely on this character would lead to erroneous results.

The position of the fins indicate sub-divisions which may be used in the primary groups, and have for

convenience sake been adopted as follows :—

•

a. Dorsal fin commeiicmg nearly opposite the ventrals, the anal being short.

b. Borsalfin commencing very distinctly posterior to the ventrals, but not extending to above the anal, which

last is short, or of ynoderate length.

c. Borsal fin commencing in the interspace bettveen the ventral and anal, or over the latter, and generally

extending to above 'it : whilst the anal is of moderate length or elongated.

The character of the dorsal fin is likewise important, but its length alone, or rather the number of its rays,

appears insufficient for the purpose of defining a Genus, much less a sub-division of a group. When an uninter-

rupted series extends from a few rays to a large number, and no other sufficient difference exists, such divisions

cannot be considered natural ones : and if artificial, they can never form the basis of a scientific classification.

The last imdivided dorsal ray is variously formed, being articulated or osseous, which latter

may be smooth or denticulated, but all these varieties may be found in a single Genus, as Barlus.
_

The anal fin

sometimes shows peculiarities, as in the Barbus apogon, C. and V., where the undivided rays are spinate.

Scales, simply as regards their size, unless conjoined to other characteristics, cannot by themselves be

taken as a reason for making Genera, because large, moderate, and small-sized scales are all occasionally found

represented in a single Genus. But certain modifications may exist, as in the mountain barbels,

Schizothoracina:, where a row of tiled scales encloses the excretory outlets and base of the anal fin
;
or portions

of the body may be naturally left scaleless.

The lateral-line has been employed as one of the signs for the formation of groups, according to its

position, as along the middle of the side, or near the abdominal edge ; a plan I have not adopted, because its

complete existence in some species seems of but little importance: thus in the Genera Barbus, or Barilius, it

may be present, or partially absent, sometimes ceasing after proceeding along a very few rows of scales.

As to the internal characters, the skeleton forms one of the most important features, respecting which

much still remains to be investigated in the Indian carps, and the same remarks apply to the internal organs.

The pharyngeal teeth are in from one to three series, but these numbers alone do not always suffice for the

definition of eveii Genera : thus in the Chelas some have them in two and others in three rows. Even the form

of those teeth is not invariably similar in all the species of the same Genus : thus in the BoJdee microlepis, Blyth,

these teeth have serrations on their edges, and the two largest of the anterior row are molariform, whereas

crooked and pointed ones are the rule in the Genus. Likewise the teeth are deciduous, being constantly shed

and replaced : they may become blunted with age, although they had at first been sharp and pointed.

I have not retained the sub-family, Eomalopterina, or carps destitute of an air-vessel, because

Psilorhynchus links it very naturally with Discognatlius. In short most of the distinctive characters consist of

possessing a single row of pharyngeal teeth and the absence of the air-vessel. In many fishes these however

are deemed insufficient on which even to characterize genera. Romaloptera leads very naturally from some of

the mountain siluroids to the true carps on one hand, and to the Loaches on the other.

A. Abdomen rounded, not trenchant.

^.

—

Borsalfin commencing nearly opposite the ventrals. Anal short (o to 7 branched rays.)

Genus, 1—HoilALOPTERA, V. Hasselt.

Balitora, Gray : Platycara, McClelland.

Head and anterior paH of body depressed : snout more or less spatulate. Moutlo small, inferior, with two

pairs of rostral barbels, and one at either angle of the mouth. Pharyngeal teeth small, from 5 to 16 in one roiv.

Pectoral and ventral fins ivith many rays, the 02iter of which are simple. Borsal short, situated opposite to the

ventrals : anal likewise short.

Geographical distribution.—Throyigh some of the hilly districts of the Himalayas to the Wynaad and

Bowany river in the Madras Presidency : also found in the fresh waters of Java and Sumatra.

SYNOPSIS OF SPECIES.

1. EomalopteraBrucei,!). 318, A. 2/5,11. I. 70. Lower caudal lobe the longer. Brown blotched with

a darker tinge. Himalayas and South India.
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2. Homaloptera maculata, D. 10, A. Q/^i, L. 1. 78. Boutan and Khasia Hills, also soutliei-n India.
2. Homaloptera hiUneata, D. 9, A. G. Horizontal bands. Tenasserim Provinces.

1. Homaloptera Brucei, Plate CXXII, fig. 1.

Balitora Bruce!, Gray and Hard., Ind. Zool. ; McClelland, Ind. Cyp., p. 299, 428, pi. 49, fig. 1. (From
Gray and Hard.)

; Cuv. and Val. xviii, p. lOl.

Plati/cnra anstralis, Jerdon, M. J. L. and So. 1849, p. 333.
Homaloptera Brucei, Day, Proc. Zool. Soc. 1867, p. 348 ; Giinther, Catal. vii, p. 340.

Cul-curidee, Tamil. " Stone Carp."

B. iii, D. 11(1), P. 21, V. 11, A. 7(1), C. 17, L. 1. 70, L. tr. 10/7.

Length of head 6|, of caudal 5 in the total length, jEyes—2^ diameters from end of snout, 1 diameter
from end of opercle. Snout broad and depressed, with sharp margins : rostral and maxillary barbels small.
Teei/i— pharyngeal, conical, 15, in one row. Fins—pectoral nearly reaches the ventral, its anterior nine rays
are nnbrancbed, as are also the first two of the ventral. Lower caudal lobe much the longer. Scales—absent
from chest and as far as the posterior margin of the base of the ventrals. Colours—dark brown with darker
blotches : caudal banded.

Habitat.—Wynaad and Bowany rivers in Madras, Himalayas from about Darjeeling through Boutan,
Assam, and the Khasia Hills.

2. Homaloptera maculata, Plate CXXII, fig. 2.

Balitora maculata, Gray and Hard. Ind. Zool. ; Cuv. and Val. xviii, p. 102.

Platycara maculata, McClell. Ind. Cyp. jip. 299, 427, pi. 49, tig. 2 (from Gray and Hard.)
Platycara anisura, McClell. Cal. Journ. Nat. Hist, ii, p. 687, pi. 10, fig. 1.

Homaloptera maculata, Giinther, Catal. vii, p.o40.

B. iii, D. 10(1), P. 19, V. 9, A. 7(f), C. 17, L. 1. 70.

Length of head 5f to 6, of caudal 6, height of body 7 in the total length. Eijfs—directed upwards
and outwards, diameter 1/.5 of length of head, 3 diameters from end of snout, 2 diameters apart. Interorbital
space convex. Snout broad, depressed : lips fringed. Rostral barbels short, their length equalling about 2/3
of the diameter of the orbit, the pair at the angle of the mouth thicker and slightly longer. Teeth—pharyngeal,
o, in one row. Fins—dorsal arising rather nearer the end of snout than the base of caudal. Pectoral
nearly reaching the ventral, its outer 8 rays unbranched Two outer ventral rays simple. Caudal lobed in its

posterior third. Scales— cycloid. Lateral-line—complete. Colours—dull olive, becoming yellowish beneath.
Large brown blotches on the body. Dorsal fin with three rows of dull spots : pectoral and venti'al with three
or four, anal with two, caudal with three irregular bands, and black tips.

Habitat.—Wynaad, the Bowany river, also the Himalayas. The specimen figured (from the Wynaad)
is a male.

3. Homaloptera bilineata, Plate CXXI, fig. 8.

? Cyprinus sucatio. Ham. Bnch. Fish. Ganges, pp. 347, 393 ; Cuv. and Val. xvi, p. 448.

? Psilorhynchus sucatio, McClelland, Ind. Cyp. pp. 300, 429, pi. 1. f. 1, (from H. B.'s MS.) ; Giinther,

Catal. vii, p. 343.

Homaloptera bilineata, Blyth, Proc. Asi. Soc. of Beng. 1860, p. 172.

Nemacheilus serpentarius, Day, Proc. Zool. Soc. 1869, p. 551.

B. iii, D. 10(1), P. 17, V. 9, A. 7(|), C. 19, L. 1. 64, L. tr. 12/17.

Length of head 1/5, of caudal 1/5, height of body neai'ly 1/5 of the total length. Eyes—small, behind
the middle of the length of the head, about 4 diameters from end of snout, and 3 diameters apart. Snout pointed.

Upper lip fimbriated. Barbels—short, six in number, the maxillary pair the longest. Fi7is—dorsal arises

slightly in advance of the ventrals, and midway between the snout and the base of the-caudal fin, its upper
margin straight. Pectoral, having its five outer rays unbranched, reaches two-thirds of the distance to the ventral,

and the latter above half-way to the anal. Caudal deeply emarginate, its lobes pointed. Scales—smooth, with a
raised keel along their centres, and inci'casing in size in the last half of the body. Lateral-line—complete.
Air-vessel—absent. Colours—brownish, with a wide dark chestnut band passing from the snout through the
orbit to the base of the dorsal fin, which last has a black centre. Caudal deep brown with white margins. - A
black bar across the base of the ventrals.

This species appears closely allied to Buchanan's fish from the rivers of Northern Bengal, which however
is said to have tlie snout much longer than the remainder of the head. The ej-es are represented as large, but
only stated to be far back and globular. Fins—dorsal high, anteriorly with a very oblique upper margin.
Colours—superiorly greenish, with scattered dots: sides clouded : abdomen whitish. Fins dotted.

Habitat.—Three specimens are in the Calcutta Museum, from the Tenasserim provinces.

Genus, 2

—

Psilorhynchus, McClelland.

Bach smneivhat elevated, head moderately depressed : snout more or less spatidate. Mouth small, transverse,

inferior. Lips entire, not continuous, reflected from off both jaws, and studded with glands. Barbels absent. Dorsal
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fin with few rays, commencing opposite the ventrals. Pectorals horizontal, with their outer ratjs imhranched. Anal
short. Scales of moderate size, none on the chest. Lateral-line complete, continued direct to the centre of the hase of

the caudal fiti. Air-vessel present.

This Genus, as illustrated by the single example described, is a connecting link between Homaloptera and
Discognathus.

Geographical distribution.—Hill streams and rivers in Bengal and Assam.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Psilorhynehus balitora, D. 9-10, A. 7, L. 1. 33. Reddish-brown, irregularly marked with black. N. E.

Bengal and Assam.

1, Psilorhynehus balitora, Plate CXXI, fig. 7 ; and Plate CXXII, fig. 3.

Cyprirms balitora. Ham. Buch. Fishes of Ganges, pp. 348, 394 ; Cuv. and Val. Hist. Nat. des Poissons,

xvi, p. 451.

Psilorhynehus variegatus, McCleUand, Ind. Cyp. pp. 300, 430, pi. 50, f. 2 (from H. B.'s MSS.).
Psilorhynehus balitora, Giinther, Catal. vii, p. 343; Day, Jour. As. Society of Bengal, 1871, p. 106,

pi. ix, f. 1.

B. iii, D. 9-10 (rh), P- 17, V. 9, A. 7 (f), C. 18, L. 1. 35, L. tr. 4J-/4i.

Length of head Sj, of caudal 5, height of body 5 in the total length. Eyes—diameter 4j in the

length of head, ly diameters from end of snout, and also apart. Head rounded, somewhat depressed. A
deep cleft extending from the snout to the angle of the mouth. Lips rather thick and reflected from oiF either

jaw. The jaws have sharp edges, but are destitute of any horny covering. Edges of lips not fringed, their surface

covered with round hard pores. Some fine pores also on the cheeks and snout. Fins—dorsal commences in

advance of the ventrals : pectorals and ventrals nearly horizontal, the outer seven rays of the former and two of

the latter unbranched : caudal forked. Scales—2| rows between the lateral-line and liase of the ventral fin.

Air-vessel—rather large, divided by a constriction into an anterior and posterior portion, and not enclosed by

bone. Colours—reddish-brown, with irregular black blotches forming badly defined bands, in places passing

over the back. Three bars on the caudal and some black on the anterior half of the dorsal.

Habitat.—HOI streams and rapids in N. E. Bengal and Assam.

Genus, 3 —Discognathus, Bechel.

Garra, Ham. Buch. : Platycara, McClelland : Discognathichthys et Lissorhynchus, Bleeker : Mayoa,

Day.

Body elongated, subcylindrical. Mouth transverse, semicircular, and inferior; tipper and Imver lips

cimtin uous : no lateral lobes to snout, which projects beyond the mouth. A suctorial disk on the chin, formed on the

lower lip, upper Up fringed. Barbels four (Garra, Ham. Buch.) or one pair 07ily at each angle of the motith (Dis-

cognathus, Heckel). Pharyngeal teeth uncinate and in three .closely approximating roivs, 2, 4, 5-5, 4, 2, or 5, 3, 1-

1, 3, 5. Dorsal fin with few rays, commencing slightly in advance of the ventrals, its base scaleless : pectoral

horizontal : anal short. Scales of moderate size, no enlarged anal row. Lateral-line continued to the centre of the

base of the caudal fin. Gill-rakers feiv, short, and widely set. Air-vessel small.

Geograpihical distribution.— Rivers, more especially mountain streams, of Asia and Abyssinia: extending

throughout India, Ceylon, and the Tenasserim Provinces.

SYNOPSIS OF SPECIES.

1. Disco^ lathus lamta, D. 11, A. 7, L. 1. 33-36, 4 barbels. Interorbital space convex. Head 4J to 5| in

the total length. A black spot behind gill-opening and generally a band along the side. Throughout India,

Ceylon, and Tenasserim Provinces, Abj-ssinia and Aden.
2. Discognathus Jerdoni, D. 10, A. 7, L. 1. 36, 4 barbels. Interorbital space concave. Head 6t to 6|- in

the total length. Wynaad and Bowany rivers in Madras.
3. Discognathus modestus, D. 10, A. 6, L. 1. 35, 4 barbels. Interorbital space flat : 5 outer pectoral rays

unbranched. Northern India (?).

1. Discognathus lamta, Plates CXXII, fig. 4, and CXXIII, fig. I.

Cyprinus lamta. Ham. Buch. Fish. Ganges, pp. 343, 393 ; Cuv. and Val. xvi, p. 386.

Gyprinus gotyla. Gray and Hardwicke, Ind. Zool. c. fig. ; Cuv. and Val. xvi, p. 387.

Gonorhynchus rupeculus, McClelland, pp. 281, 373, pi. 43, f. 4, 6 ; Cuv. and Val. xvi, p. 467.

Chondrostoma midlya, Sykes, Trans. Zool. Soc. ii, p. 359, pi. 62, f. 3.

Gonorhynchus bimaculatus, brachypteriis, and caudatus, McClell. loc. cit. pp. 281, 283, 373, 374, pi. 43, f. 2.

(from H. B.'s MS.) ; Cuv. and Val. xvi, pp. 414, 467.

Platijcara nasuta, McClell. Journ. A. S. of B. vii, p. 947, t. 55, f. 2a and I, and Ind. Cypr. pp. 300, 428,

pi. 57, f.
2."
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?PZa/!)/caraZis.so>%»c-/»ts, McClell. Cal. J. N. H. ii, p. r.87, pi. xvi, f. 2.
_ _ ^ -^ o

Biscogimthus rnfiis, oUusus, crenulatus, and fusiformis, Heckel, Russegger s Reisen, i, pp. lOa, 10* 2, t. 8,

f. 2 and 3, and ii, p. 2(52, and iv, p. 387, c. fig.

Lohncheilos ? caudaU^f, goti/la and lamta, Bleeker, Beng. p. 66.

Flatycara notata, Blyth. Journ. A. S. of B. 1860, p. 161.

Gonorhynelus goti/la, McCIellandi and stenorhynclius, Jerdon, M. J. L. S. 1849, pp. 309, 310.

Oarra Cei/hnensis, Bleeker, Cobit. et Cyprin. Ceylon, p. 8, t. 1, f. 4.

Garra gohjla and lamta, Steind. Sitz. Ak. Wiss. Wien, Ivi, t. 2.

Garra Malabarica, Day, Proc. Zool. Soc. 186-5, p. 297, and Fishes of Malabar, p. 205, pi. 15, f. 1.

Garra gotyla and alta, Day, Proc. Zool. Soc. 1867, pp. 288 and 349.

Biscognaikus lamta and macrochir, Giinther, Catal. vii, pp. 69 and 70.

Knl horava, Tarn. " The stone Ophiocephalus, PamU-pakke, Can." : Korafi-kaoli, Hind. (Mysore) : Putter-

chettah, Hind. (N. W. Provinces) : Choah-d, Beng. : Dhoguru and Koorka, Punj.

B. iii, D. 11 (f:|), P. 15, V. 9, A. 7 (f), C. 17, L. 1. 32-36, L. tr. 4-4^/5, Vert. 18-14.

Lentrth of head 5 to 5^, of caudal 5 to 6i, height of body 5 to 6 in the total length. %es—directed

slio-htly iipwards and outwards and situated in the commencement of the last half of the head, more rarely m
its'' centre, diameter 5 to 8 in the length of head, 2i to 3 diameters apart. Interorbital space convex. Snout

very dive rsified either smooth, or covered with pores, and having or not having a deep transverse depression : m
some specimens', as from the salt range in the Punjab (see Plate csxi, fig. 1), or from the Chumba State, there

is a regular spinate covering to a gland on either side of the snout, in some all the glands are thus constructed.

Pins—the dorsal arises midway between the end of the snout and the base of the caudal, and anterior to the

origin of the venti-al, it is usually less in height than the body. The pectoral shorter than the head : caudal

slio'htly lobed. ^u--i-esseZ—small, "its posterior portion minute. Ova small, numerous. CoZomcs—greenish, with a

bluish-green band along- the centre of the body, and extending along the middle of the caudal fin. Generally a

dark spot behind the gill-opening. Abdomen yellowish-green. Pins yellowish, stained darker at their margins.

In specimens from the Tenasserim Provinces a black spot exists at the base of each dorsal ray, this is also

seen in those from the Himalayas at Chumba, where the fins are all tipped with black. In Jlalabar and Canara

some have a dark band along the side, with an orange one above and another below it.

Habitat —From Syria throughout India and Ceylon to the Tenasserim Provinces, and likewise found m
Abyssinia and at Aden, 'it attains at least 8 inches in length. This fish putrifies very rapidly after death,

and generally dies almost as soon as removed from the water.

2. Discognathus Jerdoni, Plate CXXII, fig. 6.

Day, Proceed. Zool. Society, 1867, p. 288.

GoHorhynclms gotyla, Jerdon, M. J. L. and Sc. 1849, p. 309 (not Gray and Hard.).

B. iii, D. 10 (f), P. 16, V. 9, A. 7 (|), C. 17, L. 1. 36, L. tr. 4i/2i.

Length of head 6i to &\, of caudal 6i, height of body 6i in the total length. i/yes—diameter

3.^ to 4 in the length of the head, 1 diameter from end of snout, and 2 diameters apart. Interorbital space rather

deeply concave. °Snout in the young smooth, but in larger specimens it has a depression across it and some

pores. Barbels—i^o pairs. Fins—Aovsa\ arising about midway between the end of snout and commsncement

of the origin of the anal fin, its height exceeds the length of the head. Pectoral rather longer than the head,

but does n^jt quite reach the ventral, which is equally long. Anal does not quite reach the caudal, which is

deeply forked. CoZotre—olivaceous, becoming yellowish on the sides and beneath. A black spot behind the

gill-opening. Pectoral and ventral fins yellowish, with the outer portion dark gray margined with orange.

Dorsal, anal, and caudal yellowish, with gray markings, the lower caudal lobe gray, with a light outer edge.
_

This species is distinguished from^D. lamta by its comparatively short head, large eye, concave interorbital

space, position of its dorsal fin, its elongated pectoral and ventral, and deeply forked caudal.

Eahitat.—Bov&nj river at foot of Neilgherries in the Madras Presidency, also the Wynaad. The

specimen figured is upwards of 8 inches in length.

3. Discognathus modestus, Pkte CXXII, fig. 5.

Mayoa modesta, Day, Proc. Zool. Soc. 1869, p. 553.

B. iii, D. 10 (I), P. 15, V. 9, A. 6(i), C. 19, L. 1. 35, L. tr. 4^/33.

Length of head oi, of caudal 5, height of body 5i in the total length. Eyes—nenT the upper surface of

the head, cfiameter i of length of head, 2' diameters from end of snout, 2 diameters apart. Head broad,

depressed. Interorbital space'flat. Lower surface of head and chest flat. The snout overhangs the mouth, which

is rather small, transverse, and nearly semilunar in shape. Mouth, with an adhesive sucker, which is posterior

to the lower jaw. The lips are reflected from off both jaws, and have a tuberculated surface : margin of upper

lip fimbriated. Barbels—iom, one rostral and one maxillary pair, all being rather thick and short. Teeth—

pharyngeal, uncinate, 5, 3, 1-1, 3, 5. F/ns—pectorals and ventrals horizontal, the former extending to the

latter, which reaches the anal. First five outer pectoral rays simple. Dorsal arises in advance of the ventral.

Caudal slightly forked. ,Sca/e.s— none on the chest. Colours—greenish-brown, with no marks existing except a

dark blotch under the dorsal fin, and a mark at the base of the caudal.
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'Habitat.—Probably Northem India, two specimens exist in the Calcutta Museum, the longest being
3| inches.

Genus, 4

—

Oeeinus, McClelland.

ScMzothorax, Sect. A, and ScMsopyge, sp. Heckel.

Abdomen rounded. Snout rounded, mouth inferior and transverse, mandibles short, broad, and flat, loosely

joined together at the symjihysis : margin of the lower jaw having a hard, horny covering, thickest internally, and a
thick fringed loxver lip with a free -posterior edge, forming a sucker. Barbels four. Pharyngeal teeth pointed, hooked,

5, 3, 2/2, 3, 5. Dorsal fin rather slwrt and arising opposite the ventrals, its last undivided ray osseous, serrated

or entire : anal short. Scales very small; the vent and. base of the anal fin in a sheath covered by an enlarged tiled

row of scales. Lateral-line passing to the centre of the base of the caudal fin.

Although the serrated spine in the dorsal fin is commonly termed the last undivided ray or spine, such
has merely reference to its being unbranched, for in reahty this spine consists of two separate, compressed and
serrated bones attached one to the other in their whole extent.

It must also be noticed that too much stress must not be laid upon the comparative size of the tiled row
of scales to the diameter of the eye as such varies, as is easily explained. The number of scales remains the
same throughout the fish's life, and therefore their size continues to increase in accordance with that of the
body of the fish. The eye, however, does not continue increasing in the same proportion, so that a species in
which its diameter is say 4 in the length of the head in the young, is 6 or even 8 in that of the adult. It
naturally follows that the size of the tiled row of scales is often far greater in the adult in comparison to the
dimension of the eye than it is in the young. Likewise it is very common to find specimens in which the
height of the body is much less than normally exists, these appear half-starved or sickly fishes.

Geographical distribution.—Rivers and some lakes in the Himalayan and sub-Himalayan region extending
to the confines of China.* These fishes are rarely found in the rivers of the plains at any distance from the
base of the mountain ranges. This Genus and the four succeeding ones of Schizopygopsis, Schizothorax,
Ptycliobarbus, and Diptychus, consist of Carps, scaleless or more or less covered with minute scales. A
membraneous slit exists anterior to the anal fin, which is laterally bounded by a row of vertically placed scales,

like eave-tiles, and which are continued along the base of the anal fin. They form the Schizothoracinj; of

McClelland.

SYNOPSIS OF SPECIES.

1. Oreinus simiatus, T). 4/7, A. 3/5. Anal scales about 1/2 as large as orbit. Black spots on body.
Afghanistan, Punjab, Cashmere, and along the Himalayas.

2. Oreinus Eichardsonii, D. 3/8, A. 3/5. Anal scales 2/3 as large as orbit. Colours uniform.
Nepaul.

3. Oreinus plagiostomiis, D. 3/8, A. 3/5. Anal scales about as large as orbit. Osseous dorsal ray weak.
Colours uniform. Afghanistan, Cashmere to Upper Assam.

Geographical distribution.—Throughout the Himalayan and sub-Himalayan range to Assam and the
ponfines of China.

1. Oreinus sinnatus, Plate CXXIV, fig. 4.

Schizothorax sirmatus, Heckel, Fische aus Kaschmir, p. 21, t. 2.

Oreinus maeulatus, McClell., Ind. Cyp. pp. 274, 345, pi. Ivii, fig. G, and Cal. J. N. H. ii, p. 580 ; Cuv. and
Val. xvi, p. 228.

Oreinus sinuatus, Giinther, Catal. vii, p. 161.

Gool-goolli and Saul, Punj. : Jis, Cash.

B. iii, D. V. P. 17, V. 10, A. =f^ C. 19, L. 1. 105, Yert. f|.

Length of head 5^ to 6, of caudal 5|, height of body 5| to 7| in the total length. Eyes—diameter

2/9 to 1/6 of length of head, 2 to 2^ diameters from end of snout, 2 to 2j diameters apart, and almost entirely

situated in the front 1/2 of the head. Interorbital space rather convex, more so in the adult than in the young :

snout rounded, with a very slight appearance of pores. Mouth inferior, transverse : lower lip well developed,

rugose, entire, having a free posterior edge, and forming an adhesive sucker. The posterior edge may be
concave or slightly lobed in the middle or even straight. Inner side of lower lip covered with cartilage, which
is extended on to its inferior surface, where, however, it is not so homy. Barbels—of about equal length and not
quite so long as the eye. Pre-operole with an emarginate posterior border. Teeth—pharyngeal, 5, 3, 2/2, 3, 5,

crooked, pointed. Fins—dorsal commences a little before the ventrals, and slightly nearer to the snout than it

does to the base of the caudal fin, its spine is rather strong, moderately serrated and rather longer than the
head without the snout, the fin is rather higher than the body below it, its last ray is divided into two. Pectoral
four^fifths as long as the head, and extending above halfway to the ventral, which last reaches two-thirds of

* Dr. Anderson brought a species of Oreinus from the confines of China when with the last Vunam expedition. It is allied

to 0. sinuatus and 0. Richa/rdsonii, but its body is deeper, its scales more oval in form and larger.
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the distance to the anal, its last ray divided to its base. The anal has a narrow base and its length slightly

varies, reachino- when laid flat, the whole or only three-fourths of the distance to the base of the caudal, which

is lobed in its posterior half. Free portion of tail slightly longer than deep. Scales—rows above the lateral-

lino about equal in size to those of the pierced row, rather smaller below it : about 16 to 20 rows between the

lateral-line and base of ventral fin, and 21 to 25 between it and base of dorsal : tiled row to vent minute, each

scale in it being from one-third to half the diameter of the orbit. Viscera—the diameter of the posterior

portion of the air-vessel is small. The lobes of the liver are elongated, extending to opposite the anal fin, and

having several lateral but parallel prolongations. In May (at Chumba) the ova of these fish inhabiting the

main stream, were almost fully developed, being numerous and of a large size, wliilst there were a considerable

number of fry in the side streams of the Ravi. C'o/o((rs—grayish, becoming white below, pre-opercle dashed

with golden : lower fins tinged red. After death two or three rows of dark gray blotches appear above the

lateral-line. Some have scattered black and occasionally red spots, and these have been termed Trout.

Habitat.—Afghanistan, Himalayan rivers, but not extending in the plains to far from their bases. It

adheres to rocks by means of its sucker and is thus enabled to reside in mountain rapids. It attains at least

2 feet in length, is pretty good eating but bony ; it is too rich for some people, but does not deleteriously affect

those used to it.

2. Oreinus Richardsonii, Plate CXXV, fig. 4.

Cyprinus Ricliardsonii, Gray and Hard. lUust. Ind. Zoology.

Oreinm Bichardsanii, McClell. Ind. Cyp. pp. 273, :M5 ; Cuv. and Val. xvi, p. 227 ; Giinther, Catal.

vii, p. 1(31.

Oreinus (juttatus, McClelland, Ind. Cyp. pp. 273, 344, pi. 39, f. 1.

Gonorhynchus petrophilus, McClelland, Journ. Asiat. Soc. of Beng. iv, t. 1, and Ind. Cyi^. pp. 281, 371

;

Cuv. and Val. xvi, p. 466.

Oreinus maculatus, Giinther, Proc. Zool. Soc. 1861, p. 224 (not McClelland).

"Kemaon Trout," ^Isto, Nepaul.

B. iii, D. 11 (f), P. 17, V. 10, A. 7 (I), C. 19, L. 1. 98-100, L. r. 140.

Length of head 4 to 6,* of caudal 4}j to 5, height of body 5^ to 61 in the total length. Eyes—in the

middle or rather before the middle of the length of the head, diameter 6 to 6| in the length of head, width of

interorbital space in adults nearly equals 1/2 length of head, it is almost flat. Snout obtuse. Mouth inferior,

transverse, with a well-developed lower lip, which has its posterior free edge straight or rather convex.

Occasionally there are large pores on the snout. Barbels—ahovit 1/2 as long as eye. Tec^/i—pharyngeal, 4,

4, 2/2, 4. 4, crooked, pointed. jFhjs—dorsal commencing slightly tefore the ventral, and about midway between

the snout and base of the caudal, its spine moderately sti'ong, toothed, becoming nearly smooth in large

specimens, and as long as the head excluding the snout. Pectoral 4/5 as long as the head. Ventral doe.?

not reach anul, nor the latter the caudal. Scales—24- rows between the lateral-line and base of the dorsal

fin, and 19 between it and the ventral : the scales of the tiled row equal 2/3 of the diameter of the eye in

the young, as high as the diameter of orbit in adults. Free portion of the tail as long as deep. Colours^

bluish along the back, becoming silvery shot with gold on the sides and beneath. Head likewise glossed

with purple and gold. In some specimens there are black spots on the sides and head.

Habitat.—The specimen figured was from Darjeeling. It inhabits Nepal, Boutan, and the sub-

Himalayan range.

3. Oreinus plagiostomus.

ScJdzothcrrax plagiostomus, Heckel, Fische aus Caschmir, p. 16, t. 1 ; Cuv. and Val. xvi, p. 213.

Oreinus plagiostomus, McClelland, Cal. Journ. Nat. Hist, ii, 1842, pp. 570, 581 ; Giinther, Catal.

vii, p. 160.

Uapoeta micracantlms, Giinther, Catal. vii, p. 81.

B. iii, D. 10-11 (V). P- 17, V. 11, A. 7 (J), C. 19, L. 1. 110. L. r. 170.

Length of head 6^ to 6, of caudal 5| to 6, height of body 4 to 5^ in the total length. J?yes—diameter

41 to 8 in the length of head, and in or rather before the middle of the length of the head. Snout broad,

interorbital space nearly flat, and equalling about 1/2 length of head : mouth transverse, inferior

:

lower li]) with a nearly straight and free posterior margin, and studded with glands, some specimens have

glands on the snout. Barbels—not so long as the eye. Teett—pharyngeal, crooked, pointed, 5, 4, 2/2, 4, 5.

2(',:„s_clorsal osseous ray weak, its stiff portion as long as the head without the snout, its serrature being feeble,

almost absent in adults : the fin is not so high as the body, it commences somewhat in advance of the ventrals,

and midway between the end of the snout, and the root of the caudal : anal when laid flat reaches the base

of the caudal : the scales along its base well-developed, the largest being about the size of the orbit in the

young, exceeding it in the adult. Colours—uniform silvery, or with black spots.

* In the Catalogue of Fi3he.s of the British j\Tnseara it is stated of this species:—-' Head very small, its length being 2/1 1 or

1/6 of the total (without caudal)." Having been permitted access to the same fish I found of those in spirit, i specnnens Irom .3-3 to

:V8 inches long, bead from 4 to 4» in the total with the caudal : OEie 4 inches long, head 4^; one 5,^ inches long, head 4i: and one

!l inc;:es long, head 5J iti the total with the caudal fin. Amongst the skins one 10 inches long, head 5 in the total; one 15 inches long,

head 5 J ; and one 18 inches long, head 6 in the total including the caudal fiu.
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0. Griffithi, McClelland, 1. c. p. 581, is said to differ but little from the above, its intestines are six

times the length of the body, its habitat is Afghanistan, Koonur river, Pushut.
Capoeta macracanthus, Giinther, has a very weak dorsal spine.

Habitat.—Afghanistan, Cashmere, and Boutan.

Genus, 5

—

Schizoptgopsis, Steindaehner.

Abdmnen rounded. Snout obtusely conical. Mouth transverse, inferior, with a slight cleft ; mandible with

a sharp anterior edge, having a horny covering, and the upper lip continuous with a short lateral one. Barbels
absent. Pharyiigeal teeth compressed, 4 or 3, 3/3, 3 or 4. Dorsal fin short, icith a serrated ray, and situated nearly

opposite to the ventrals : anal slwrt. Scales small, few, and only present in the scapular region, except a scaled

sheath to vent and along the base of the anal fin. Lateral-line continued to the centre of the base of the caudal.

Ova comparatively large.

Geographical distribution.—Head waters of Indus, Tibet, and Eastern Turkestan.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Schizopygopsis Stoliczkce, D. 4/7, A. 2/5.

1. Schizopygopsis Stoliczkse, Plate CXXIV, fig. 2.

Steind. Verh. zool.-bot. Gles. Wien, 1866, p. 785; Giinther, Catal. vii, p. 170; Day, Proc. Zool. Soc.

1876, p. 791.

B. iii, D. 10-11 (f:A), P. 1.3, V. 11, A. 7 (|), C. 19.

Length of head 5 to 5|, of caudal Sj to 5|, height of body 7 to 8 in the total length. Eijes—diameter
4 to 5 in the length of the head, 1 to H diameters from tiie end of the snout, and I5 to 2 apart. The greatest

width of the head equals its length behind the middle of the eyes, and its height equals its length excluding
the snout. Mouth inferior, overhung by the snout, the maxilla reaches to below the front edge of the eye. An
anterior, sharp, horny edge to the mandible. Fins—the dorsal as high as the body, it commences about
midway between the end of the snout and the root of the caudal fin, its upper edge nearly straight, oblique : its

last undivided ray osseous, and finely seri-ated. Pectoiul not quite so long as the head, and reaching rather

above halfway to the ventral, which latter arises below the middle of the dorsal and does not reach the anal.

Anal rather above twice as high as its base is long, it extends to the caudal when laid flat. Caudal deeply
forked. Colours—olive superiorly, becoming white on the sides and beneath, the whole covered with irregular

blackish spots.

Habitat.—Leh and head waters of Indus, also tributaries of the Tarkand and Oxus rivers.

Genus, 6

—

Schizothorax, Heckel.*

Schizopyge, sp. Heckel : Bacoma, sp. McClell. : Opistocheilus, pt. Bleeker.

Abdomen rounded. Snout conically rounded, and laterally somewhat compressed, with the mouth arched and
antero-inferior , mandible neither broad, flattened, nor with a sharp margin, its edge sometimes having a thin, deciduous

horny covering. Barbels four. Pharyngeal teeth pointed, hooked, 5, 3, 2/2, 3, 5. Dorsal fin rather short, ivith a
strong, osseous, serrated ray, and arising opiposite the ventrals : anal short. Scales very small, the vent and base of
the anal fin in a sJieath, covered by an enlarged tiled row. Lateral-line passing to the centre of the base of the

caudal fin.

Geographical distribution.—Mountain streams and rivers of the Himalayan region, also Afghanistan and
Turkestan.

* The following species of this Genus have also been recorded, some are figured in this work :

—

A. Lower labial fold uninterrupted.

a. Dorsal S2?ine strong, serrated.

1. Schizothorax harhatiis. McClelland, Cal. Journ. Nat. Hist, ii, p. 580 ; Giinther, fatal, fii, p. 108. Eye 1/.5 of head. Upper
jaw projecting. Origin of dorsal tin rather nearer caudal than snout : its spine veiy strong, serrated. Anal laid flat does not reach
caudal. Tiled rows of scales small. Afghanistan.

b. Dorsal spine feeble, serrated.

2. Schizotlwrax Bitchiamis, McClell. Cal. Journ. Nat. Hist, ii, p. 580 ; Giinther, Catal. vii. p. 168. Eye 1/5 of head. Upper
jaw projecting. Origin of dorsal fin rather nearer caudal than snout : its spine feeble, seiTated. Anal laid flat does not reach caudal.

Tiled row of scales of moderate size. Afghanistan.
3. Schizotheraic Edeniana, McClelland, 1. c. p. 579. Upper jaw the longer. Dor.sal spine feebly serrated near its base. Scales

rather above the ordinary size. Cabul river.

B. Lower labial fold interrupted.

a. Dorsal spine stroiig, serrated.

4. Schizothorax niger, Heckel, Fische aus Cashmir, p. 29, t. v ; Giinther, Catal. vii, p. 164. Eye 1/5 of head. Upper jaw the

3 Y 2
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SYNOPSIS OP SPECIES.

\,Schizotliorax progastus, D. 11-12, A. 7, L. 1. 150. Snout elongated. Lower lip witli a free posterior

edo-e. Dorsal spine coarse. Himalayan and sub-Himalayan range, from the head waters of the Ganges to

Ujjper Assam. _ ^ , . tt i

2. Schizothorax esocinus, D. 12, A. 7. Lower labial fold mterrupted. Dorsal spme coarse.
^
Head waters

of Indus, Cashmere, and Afghanistan.

1. Schizothorax progastus, Plate CXXII, fig. 7.

Oreinus j>ro(fastus, McClell. Ind. Cyp. pp. 27-i, 343, pi. 40, f. 4. ; Cuv. and Val. xvi, p. 32.5.

Oreiims Hodgsonii, GiJnther, Proc. Zool. Soc. 18G1, p. 224,

Schi:othora.v Hodgsonii, Giinther, Catal. vii, p. 1G7.

DiiniawaJi, N. W. Prov. : Adoee and Loh-one, Assamese.

B. iii, D. 11-12 (^^j), P. 19, V. 11, A. 2/5, C. 19, L. 1. 1.50-160.

Length of head Sj to 5i, of caudal 5|, height of body 6 in the total length. Eijes—from 4J to 6

diameters in the length of the he'ad and situated in its middle, Interorbital space nearly flat : snout pointed.

Width of head equals half its length. Depth of cleft of mouth equals the width of the gape. Upper jaw

projecting : lip thick and fleshy, having a free posterior edge in its whole circumference, upper lip elevated in

the' centi'e, lower with a central lobe and a lateral one on either side. Lips internally covered with a thin,

deciduous, cartilaginous layer. i?ar&e/s^four, the rostral about as long as the orbit, the maxillary pair

rather shorter. Teei^i—pharyngeal, crooked, pointed, 5, 3, 2/2, 3, 5. Fins—dorsal commences slightly in

longer. Barbels shorter than the eye. Origin of dorsal fin nearer caudal than snout ; spine as long as head excluding snout. Anal

laid flat, not reaching caudal. Tiled rows of scales as wide as orbit. Small black spots on the sides. Cashmere.

5. Schizothorax imnctatiis. Day, Proc. Zool. Soc. 1876, p. 785, pi. cxxiii, fig. 3. Eye 6| in length cf head. Lower jaw the

longer. Barbels as long as eye. Origiu of dorsal fin nearer caudal than snout : spine as long as postorbital portion of head. Anal laid

flat docs not reach caudal. Tiled row of scales one-third diameter of orbit. Covered with black spots. Cashmere.

6. Schizothorax microjiojoTi, Heckel, 1. c. p 41, t. viii, f. 1 ; Giinther, 1. c. p. 163. Eye 4j in head. Upper fawthe longer.

Barbels minute, tirigin of dorsal fin much nearer caudal than gnout : spine as long as the head excluding snoot. Anal laid flat does

not reach caudal. Tiled row of scales minute. Cashmere.

7. Schizothorax planifrons, Heckel, 1. c. p. 44, t. vih, f. 2 ; Giinther, 1. c. p. 163. Eye 5^ in length of head. Jaws of equal

length. Barbels as long as eye. Origin of dorsal fin nearer caudal than snout : its spine 3/5 as long as head. Anal laid flat nearly

reaches caudal. Tiled row of scales half width of eye. Cashmere.

8. Schizothorax Hugelii, Heckel, 1. c. p. .-36, t. vii ; Gunther, 1. c. p. 164. Eye 6 in length of head. Upper jaw slightly the

longer. Barbels shorter than eye. Origin of dorsal fin nearer caudal than snout : its spine short and feebly serrated. Anal kid flat

nearly reaches caudal. Tiled row of scaltw much broaden- than the ere. Cashmere.

<J. Schizothorax curvifrons, Heckel, 1. c. p. 25, t. iii ; GUnther, 1. c. p. 164. Eye 5{ in length of head. Upper jaw slightly the

longer. Barbels half as long as eye. Origin of dorsal fin nearer caudal than snont : its spine nearly as long as head, and feebly

serrated. Anal laid flat does not reach the caudal. Tiled row of scales small. Cashmere.

10. Schizothorax intermedium, McClelland, 1. c. p. 579 ; Gmither. 1. c. p. 165 j Day, 1. c. p. 786, and Plate cxsiv, f. I. Eye 5^ in

the leno-th of head. Upper jaw the longer. Barbels as long as eye. Origiu of dorsal fin nearer caudal than snout
:

its spme 2/3 to 4/5

as long''as head, coarsely serrated. Anal laid flat reaches the caudal, tiled row of scales half as deep as orbit. Afghanistan and

Turkestan.
, , ,. , , ,t • ^u i

11. Schizothorax imsus, Heckel, 1. c. p. 33, t. vi ; Gunther, 1. e. p. 166, Eye 6 ra length of head. Upper ]aw the longer.

Barbels .shorter than the eye. Origin of dorsal fin midway between end of snout and root of caudal •. its spme as long as head excluding

the snout, rather finely serrated. Anal laid fiat scarcely reaches the caudal. Tiled row of scales 1/2 as deep as orbit. Cashmere.

12. Schizothorax microcephahts, Day, I. e. p. 787, Plate cxxv, fig. 2. Eye 7 in length of head. Upper jaw the longer, and

overhung by snout. Barbels twice as long as eye. Dorsal fin commences rather nearer snout tlian caudal : its spme very weak and

feebly serrated. Anal when laid flat reaches caudal. Tiled row of scales minute. Pauja fi-oni a triliutaiy of the Oxiis.

13. Schizothorax longipinnis, Heckel, I. c. p. 27, t. iv ; Giinther, I. c. p. 166. Eye 5 iu length of head. Upper jaw slightly

the longer. Barbels nearly 1/2 as long as eye. Dorsal fin commences nearer caudal than snout
:

its spine moderately strong and

sen-ated. Anal laid flat reaches caudal. Tiled row of scales not 1/2 as broad as orbit. Cashmere.

14. Schizothorax chrysochlorus. Day, I. c. p. 784, and Plate cxxiii, fig. 2 ;
Eacoma chrysochJora, McClelland. 1. c. p. 577, t. xv,

f. 3 ; S. BiMuVpU. Giinther, Ann. and Mag. Nat. Hist. 1876, p. 400. Eyes Irom 5i to 7 in length of head.^ Upper jaw the longer.

Barbels ,at least as long as the eye. Dor.saffin arises midway between end of snout and base of caudal : its spine strong, serrated, and

as long as the head. Anal when laid flat reaches 1/2 way to the caudal. Tiled row of scales 1/2 as broad as the eye. Afghanistan

and Turkestan.
. , , t /^ v j tt

15. SeMzotlwrax nobilis, Eacoma noUlig, McClelland, I. c. p. 577, t. xv, f. 4. Eye about 6 m the length of head. Upper ]aw

the longer. Barbels longer thau the eye. Dorsnl fin arises nearer snout than base of caudal : its spine as long as head without the

snout .^rrated. Anal if laid flat reaches the caudal fill. Tiled row of scales about as broad as orbit. Afghanistan.

16. Schizothorax labiatus, McClelland, 1. c. p. 578, t. xv, f. 1. Eye 4 in the length of head. Barbels teminating in trident

points. Upper jaw jirojecting. Origin of dorsal fin nearer caudal than snont : spine sen-ated posteriorly. xVnal laid flat reaches the

caudal fin. Afghanistan.
, . ,, , ^x. c ^, i. j -o -u ^

17. Schizothorax gohioides, Eacoma gohimdes. McClelland, 1. c. p. 576, t. xv, f. 3. Eye 45 in the length of the head. Barbels

longer than the eye. Upper jaw ninch the longer. ( )rigin of dorsal fin midway between snout and base of the caudal
:
its spme as long

.as the bead excluding the snout, and sen-ated posteriorly. Anal fin laid flat does not reach the caudal. Tiled row of scales about as

broad as orbit. Afghani.stan.
, t. i -u j.^. ,

18. Schizothorax brevis. Eacoma Irems, McClelland, 1. c. p. 578. "Head short and compressed.
_
Lips covered with a thick

Heshy membrane, which forms a loose appendage to the lower jaw. Depth of body nearly equal to 1/3 of its length. Fius small, rays

slender, the dorsal spine slender and soft." Afghanistan. / ,, r.. n
Amongst the forcgniug 18 .species it is most probable that several will turn out to be synonyms : some of McClelland s examples

may belong to the Genus Oreinus.



FAMILY, V—CYPRIXID^. 533

advance of the ventrals and midway between the end of the snout and root of the caudal fin, its osseous ray

sti'ong, coarsely serrated, and as long as the head behind the angle of the mouth. Pectoral does not reach the

ventral, nor the latter the anal. Anal when laid flat nearly reaches the base of the caudal, which is deeply

forked. Scales—in tiled row but little develo])ed, the largest not being half as broad as the orbit. About
18 rows between the lateral-line and base of ventral fin. Golours—uniform silvery, sometimes having a few fine

spots: fins with darkish edges.

McClelland placed this species as first amongst his Oreini. He, however, remarked "muzzle fleshy and
pointed, lips thick, somewhat pendulous and muscular." * * " Lengthened and fleshy snout, small mouth."
" Body much compressed." This fish, when eaten, is said by the natives of Assam to occasion swimming of

the head and temporary loss of reason for several days, without any particular derangement of the stomach.

Habitat.—Himalayas, from the head waters of the Ganges to Suddya in Upper Assam. It is common
at Hurdwar where the Ganges debouches into the plains. It attains at least 20 inches in length.

3. Schizothorax esocinus, Plate CXXIII. fig. 4.

Heckel, Fische aus Cashmir, p. 48, t. ix ; McClelland, Calcutta Journ. Nat. Hist, ii, p. 579 : Giinther,

Catal. vii, p. 166; Day, Proc. Zool. Soc. 1887, p. 785.

B. iii, D. 12 (t), P. 20, V. 10, A. 7 (f ), C. 20.

Length of head 4j to 4|, of caudal of, height of body 7y in the total length. Eijes—diameter 6| in the

length of head, 2 diameters from the end of snout, and also apart. Interorbital space flat. The greatest width

of the head equals its height. Mouth slightly oblique, horse-shoe shaped, the upper jaw the longer : the

maxilla reaches to nearly below the front edge of the eye. Lower labial fold interrupted in the middle.

A horny covering to inside of the lower jaw. Barbels—the rostral ones more than half longer than the eye,

the maxillary a little shorter. Fins—the dorsal as high as the body, commencing slightly nearer the base

of the caudal than to the end of the snout : its last undivided ray osseous, coarsely serrated posteriorly,

whilst its bony portion is as long as the head excluding the snout. Pectoral does not quite reach the

ventral, the latter which arises beneath the second or third undivided dorsal i-ay extends two-thirds of the

distance to the anal. Length of base of anal about 3/7 of its height, when laid flat it reaches the caudal which
is deeply forked. Free portion of the tail as high at its base as it is long. Colours—-silvery, with numerous
black spots, most distinct in the upper half of the body.

Habitat.—Leh or Ladak and head waters of the Indus, also Cashmere and Afghanistan.

Genus, 7

—

Pttcobaebus, Stehidachner.

Abdomen rowided, snout conical, mouth arched, anterior or inferior. Two maxillary barbels. Pharyngeal

teeth compressed 4, 3/3, 4. Dorsal Jin situated opposite the ventrals, ivithoiit or loith a feeble osseous ray, lohich is

smooth or serrated: anal short. Scales small, covering the body, and forming a sheath at the base of the vent ami

anal fin. Lateral-line continued to the centre of the base of the caudal.

Geographical distribution.—Head waters of the Indus, Tibet and Kashgar.

SYNOPSIS OF INDIVIDUAL SPECIES.*

1. Ptycoharbus conirostris, D. 11, A. 8. Tibet.

1. Ptycobarbus conirostris, Plate CXXV, fig. 3.

Steind., Verb, zool.-bot. Ges. Wien, 18G6, p. 789, t. 17, f. 4; GUnther, Catal. vii, p. 169; Day, Proc.

Zool. Soc. 1876, p. 789.

B. iii, D. 10 (f), P. 22, V. 10, A. 7-8, C. 19, L. 1. 95, L. tr. 24/—.

Length of head 4f- to 5, of caudal 7^, height of body 6i to 6| in the total length. Eyes—diameter

from 4j to 5^ in the length of head, 2 diameters from the end of snout, and 1^: apart. The greatest width of

the head is slightly less than its height, and equals its postorbital length. Mouth rather overhung by the

snout : the maxilla reaches to below the front edge of the orbit. Lower labial fold very broad, uninterrupted.

Barbels—a maxillary pair, which in the adult reach to the hind edge of the pre-opercle. Teeth—pharyngeal

ones, 4, 3/3, 4. Fins—the dorsal situated midway between the snout and the base of the caudal fin, it has

no osseous ray and is as high as the body below it. Pectoral as long as the head behind the nostril, and does

not quite reach the ventral, which latter arises beneath the last few dorsal rays, and extends two-thirds of the

distance to the base of the anal. Anal when laid flat reaches the base of the caudal, its base is 2^ in its

height. Scales—t\\e tUed row small, not equalling 1/3 of the diameter of the eye. Colours—silvery, darkest

on the back and upper half of the body, where most of the scales have dark edges. Upper surface of the

* 1. Ptycoharhus laticeps. Day. Proc. Zool. Soc. 1876, p. 789, Plate CXXV, f. 1. D. 10. L. 1. 145. One pair of maxillary

barbels. Lower jaw ;8omewhat the longer : head very broad and mouth wide. Last undivided dorsal ray weak, entire, from
Kashgar.

2. Ptycoharhus longiceps, Day, Proc. Zool. Soc. 187fi. p. 790, and Fishes of Yarkand, Plate IV, f. 2, D. 12, A. 7, L. 1. 112.

Last undivided dorsal ray osseous and feebly serrated. From Yarkand.
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head spotted with black. Some dark spots on the dorsal fin, and sometimes a few hght ones on the

caudal.

Habitat.—Head waters of the Indus and Tibet.

Genus, 8—DiPTTCHUS, Steindachner.

Abdomen rounded: snout obtuse: mouth inferior, transverse, curved: lower jaw sharp,- with an internal

horny covering : lips continuous and having an uninterrupted labial fold across the mandible. Two maxillary barbels.

Gill-opening narrow. Pharyngeal teeth compressed 4, 3/3, 4. Borsal fin without osseous ray, commencing anterior

to the ventrals : anal short : caudal forked. Scales small, not imbricate but scattered along the upper two-thirds of

the body, the thoracic region, the sides and the tail, also a scaly sheath to the vent and base of the anal fin.

Lateral-line continued to the centre of the base of the caudal.

Geographical distribution.—Tibet, Nepaul, and Yarkand.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Diptychus maculatus. D. 10-11, L. 1. 80-90. Tibet, Nepaul, Yarkand.

1. Diptychus maculatus, Plate CXXIV, fig. 3.

Stoind. Verb, zool.-bot. Ges. Wien, 1866, p. 788, t. 13, fig. 5; Giinther, Catal. vii, p. 171
;
Day, Proc.

Zool. Soc. 1876, p. 792.

fjDiptychus Seiverzowi, Kess. Pish. Turkestan, p. 17, t. w, f. 12.

B. iii, D. 10-n (|:i), P. 19, V. 9, A. 7 (|), C. 19, L. 1. 80-90.

Leno-th of bead 5 to 6, of caudal 5 to 6, height of body 7i to 8 in the total lengtb. ^(/es—diameter

41 in the young to 6 in tlie adult in the length of the head, 1|- to 2 diameters from the end of the snout, and

li apart. The' greatest width of the head equals its height or its length behind the front edge or middle of

the eyes. Mouth inferior, transverse, having an anterior sharp horny covering to the lower jaw. Lower

labial fold interrupted in the middle. J5(U?je/s—one on the maxilla hardly so long as the eye. Teeth—

pharyno-eal 4, 3/3, 4, crooked and pointed. Fins—dorsal as high as the body, it arises rather nearer the snout

tban'the base of the caudal fin, its last undivided ray articulated. Pectoral not quite so long as the bead and

reachino- rather above half way to the ventral, which latter commencing below the last dorsal ray extends half

way to the anal. Height of anal nearly three times the length of its base, laid flat it reaches the caudal.

Seales—scattered over the upper two-thirds of the body and pectoral region. Tiled row well- developed. Free

portion of tail one half longer than high at its base. Co?o!(rs—bluish, lightest interiorly, indistinctly blotched

and spotted in the npper half of the body : often a naiTOW dull band along the lateral-lme, and a second below

it In some specimens the dorsal and caudal fins are much spotted.

Habitat.—Re&d waters of the Indus, Tibet, Nepaul, and aftluents of the Yarkand nver.

Genus, 9

—

Labeo, Cuvier.

Banqana, pt. Ham. Buch. : Rohita, pt. Cuv. and Val. : Tylognathus,* Heckel
:
Nandina, Gray : Hypselo-

barbus, Biplocheilus, Diplocheilichthjs, Lobocheilus, Bohitichthys, Mondius, SchismaCorhynchus, and Gohomchthys,

Bleeker : Gobiobarbus, Dybowski.

Body moderately elongated, abdomen rounded, mouth sometimes anterior but mostly inferior, transverse, and

semi-oval. Lips thick, covering the jatvs, continuous at the angle of the month, and one or both having an mner

tran-n'erse fold. A soft and moveable horny covering with a sharp margin on the inner side of one or both lips.

Snout rounded, genercdly projecting beyond the mouth, mostly covered with tubercles, and sometimes having a lateral

lobe or projection. Barbels when present, four or two : if only one pair they are on the maxilla, the second

being on the snout, or they may be abse7it.-f Fharyngeal teeth hooked and in three rows, 5, 4, 2/2, 4, 5. Dorsal fin

of moderate length or elongated, destitute of any osseous ray, and arising anterior to the commencement of the ventral.

Anal short. Scales of large, moderate, or small size. LateraUine running along the middle of the side of the tail.

Gill-rakers usually short.

The horny layer, which is so common to the inside of the lips of the Schizothoracinm is still perceptible

in the fish of this Genus, in many of those of the plains taking on the character more of thin cartUagmous than

a homy covering. The snout has sometimes a deep depression across it as observed m Discognathiis.

The fins ft-equently increase in height and length more rapidly than do the proportions of the body

;

thus in adults we often perceive the npper edge of the dorsal fin more concave than in the young.

In some species having the least number of dorsal rays, the bps are much thinner than in the typical

Labeos : should such have only two barbels they are maxillary, whereas in Cirrhinas they would be rostral.

* Dr Gunther (Catiil. vii. p. 62), admittinf: the division of Tylognathus from Labeo is artificial, still adopts it for the following

consistent reason, " by unitintj- these two Genera I should have been obliged to abandon the character of a long or short dorsal fin for the

definition of other very natural Genera of Cyprinoids.'' ... , ^ r » u

+ As a rule the barbels in all specimens of a species are not subject to any variation in numbers, but L. angra appears to be an,

exception.
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Geographical distribution.—Tropical Africa, Syria, throughout the fresh-waters of India, Ceylon, and
Burma, to the Malay Archipelago, &c.

SYNOPSIS OP SPECIES.

1. Labeo nandina, D. 24-26, L. 1. 42-44, L. tr. 6-7/8, 4 barbels. Bengal, Assam, and Burma.
2. Labeo fimbriatiis, D. 19-22, L. 1. 44-47, L. tr. 9-10/8-9, 4 barbels. Sind, Punjab, Deccan, probably

N. E. Bengal, Orissa, and Soutliern India.

3. Labeo nigrescens, D. 17-18, L. 1. 36, L. tr. 6/7, 4 barbels. Nearly black. Canara.

4. Laheo calbasu, D. 16-18, L. 1. 40-44, L. tr. 7^/8, 4 barbels. Slate colour. Throughout India and
Burma.

5. Labeo Stoliczkce, D. 17, L. 1. 46-47, 2 maxUlary barbels. Dark gray. Burma.
6. Labeo gonius, D. 16-18, L. 1. 74-84, L. tr. 16/17, 4 barbels. Sind, Orissa, Bengal, N. W. Provinces,

Assam, and Burma.
7. Labeo Dussumieri, D. 15-16, L. 1. 53-55, L. tr. 8-9/9, 4 barbels. Western coast of India and Ceylon.

8. Labeo rohita, D. 15-16, L. 1. 40-42, L. tr. 6s/9, 4 barbels. Sind, Cutch, India (except Madras), Assam,
and Burma.

9. Labeo porcellus, D. 15-16, L. 1. 39, L. tr. 7/8, 4 barbels. Bombay and Poona.

10. Labeo potail, 14, L. 1. 39-40, Deccan, L. tr. 8/7. A pair of maxillary barbels. Deccan.

11. Labeo kontiiis, D. 15-16, L. 1. 38-41, L. tr. 7/8, 4 barbels. Southern India.

12. Labeo cferuleus, D. 14, L. 1. 40, L. tr. 6/11, 2 barbels. Sind.

13. Labeo diplostomus, D. 13, L. 1. 41-44, L. tr. 8/9. Mouth wide. Two barbels. Sind hills, Himalayas
to Assam.

14. Labeo dyocJieilus, D. 13, L. 1. 43, L. tr. 8^/7^, 2 barbels. Sind, Himalayas, Assam.
15. Labeo pangusia, D. 13, L. 1. 40-42, L. tr. 7i/8, 2 barbels. Sind, Himalayas, N. W. Provinces, Deccan,

Cachar, and Assam.
16. Laheo angra, D. 12-13, L. 1. 42, L. tr. 7/8, 2 or 4 barbels. Orissa, Bengal, Assam.
17. Labeo bata, D. 11-12, L. I. 37-40, L. tr. 7/7, 2 barbels. Bengal, Assam, Orissa.

18. Labeo dero, D. 12-13, L. 1. 42, L. tr. 7/7, 2 barbels. Bengal, Assam, Orissa.

19. Labeo boggut, D. 12, L. 1. 60, L. tr. 12-14. One pair of maxillary barbels. Bengal, the Deccan,

Punjab, and Central India.

20. Labeo boga, D. 11-12, L. 1. 37-39, L. tr. 7/7. One pair of small maxillary barbels. Silvery. Rivers

of Gangetic Provinces, Madras, and Burma.
21. Labeo nukta, D. 11, L. 1. 38, L. tr. 8/9. One pair of maxillary barbels : a deep groove across snout.

Deccan.
22. Labeo nigripinnis, D. 11, L. 1. 40-42, L. tr, 8/8, 2 barbels. Sind.

23. Labeo Sindensis, D. 12-13. L. 1. 43, L. tr. 8/9, 2 barbels. Deccan, Sind, Punjab.

24. Labeo ariza, D. 11, L. 1. 38, L. tr. 7/8, 2 barbels. Cauvery river in Madras.

25. Labeo Jcawrus, D. 11, L. 1. 38, L. tr. 6/6, 2 barbels. Deccan.

1. Labeo nandina, Plate CXXVI, fig. 1 and 2 (variety macro not us.')

Cyprinus naiidina, Ham. Buch. Fish. Ganges, pp. 300, 388, pi. 8, f. 84.

Cirrhinus nandina and macronotus, McCIell. Ind. Cyp. pp. 265, 269, 318, 319, pi. 41, f. 1.

Rohita nandina, Cuv. and Val. xvi, p. 244, pi. 473.

Labeo nandina and macronotus, Giinther, Catal. vii, pp. 51, 52.

Nandin, Beng. : Nga-ohn-don, Nga-ne-pyah, and Nga-yin-pounsa, Burmese.

B. iii, D. 24-26 (rilfj, P. 15, V. 9, A. 7 (|), C. 19, L. 1. 42-44, L. tr. 6-7/8.

Length of head 4j to 5, of caudal 4t to 4j, height of body 4 in the total length. Eyes—diameter

4i to 5 in length of head, 1 j diameters from end of snout, and 2j apart. Dorsal profile rather concave above

the eyes : interorbital space flat. The greatest width of the head equals its length behind the angle of the

mouth : the width of the mouth 1/3 of the length of the head. Snout obtuse, slightly projecting beyond the

jaws, no lateral lobe : a few fine pores on snout. Lips tliick and fringed, with a distinct inner fold above and

below. Gill-rakers close together, about 1/3 as long as the eye. Barbels—four, and short. Fins—the dorsal

commences midway between the snout and end of the base of the anal fin : its upper edge is somewhat convex.

Ventral inserted below the ninth dorsal ray. Caudal deeply forked. Lateral-line—5 rows of scales between it

and base of ventral fin. Colours—dark greenish above, becoming lighter on the sides and beneath : a few cloudy

blotches along the sides : the centre of many of the scales reddish.

Variety Labeo macronotus, fig. 2. The eye in this form is about 2 diameters from the end of snout, and

3 apart. The gill-rakers are likewise a little shorter and more widely placed. The number of dorsal rays

appears to equally vary in both varieties.

Habitat.—Bengal, Assam, and Burma. The specimen of L. naiidina, figured, was from Gowhatty in

Assam : the one of L. macronotus was from Moulmein in Burma. 1 have obtained it as high up the Iri'awaddy

as Mandalay.
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2. Labeo fimbriatus, Plate CXXVI, tig. 3.

Cyprinus fimbriatus, Blocli, xii, p. 50, pi. 400 ; Bl. Schn. p. 441.

Cyprirms nancar, Ham. Buch. Fishes of Ganges, pp. 299, 387 ; Cuv. and Val. xvi, p. 70.

Cirrhinus nancar, McClelland, Ind. Cjp. pp. 206, 325.

HoMta fimhriata and Lesclienaidtii, Cuv. and Val. xvi, pp. 261, 271,

Varicorhinus bohree, Sykes, Trans. Z. S. ii, p. 355, pi. 01, f. 3.

LetKiscus ? hobree, Bleeker, Beng. p. 25.

Cirrhinus fimlriatus and Lesohenaultii, Jerdon, M. J. L. and Sc. 1849, pp. 304, 305.

Tjobco fimbriatus and LeschenauUii, Giinther, Catal. vii, p. 53.

Ven-candee, Tam. : Ruchu and Gandmnenu, Tel. : Bahrum, Ooriah.

B. iii, D. 19-22 (x|:f a), P. 17, V. 9, A. 7 (|j, C. 19, L. 1. 44-47, L. tr. 9-10/8.

Length of head 6i to G\, of caudal 4 to 4|, height of body 4 to 4j in the total length. Dyes—diameter

3j to 4| in the length of head, \\ to \\ diameters from the end of snout, and 2 apart. Dorsal profile more
convex than tliat of the abdomen. The greatest width of the head equals its length excluding the snout.

Width of the mouth 3^ in the length of the head, and slightly overhung by the snout which is obtuse, rather

swollen and studded with minute pores, but destitute of a lateral lobe. Lips thick, continuous and having an

inner fold above and below, both fringed. A cartilaginous layer on the inner side of both jaws. Barbels—
rostral and maxillary pairs short. Teeth—pharyngeal, 5, 3, 2/2, 3, 5. Fins— dorsal commences somewhat
nearer the snout than to the base of the caudal, it is 2/3 as high as the body, its upper edge concave. Pectoral

nearly as long as the head, it does not reach the ventral. The ventral nearly extends to the anal, and the latter

to the caudal. Caudal deeply forked. Lateral-line—6 or 7 rows of scales between it and the base of the ventral

fin. Colours—silvery along the back, becoming lighter on the aides and l)eneath. Fins, more especially the

ventral, anal, and lower caudal lobe, stained with black. Sometimes a difl'used dark blotch at the base of the

caudal, and which is almost invariably present in the young.

The only difference observed between L. nancar, H.B. and L. fimbriatus, Bloch, is that the former is said

to have "the edges of the lips smooth."
Habitat.—Sind, Punjab, the Deccan, and probably N. E. Bengal ; also Southern India ^t least to Orissa,

not recorded from Malabar or Canara. It attains a foot and a half in length, and is good eating, but bony.

3. Labeo nigrescent, Plate CXXVII, fig. 2,

Day, Proc. Zool. Soc. 1870, p. 371.

Mtd-vel and Kiirri-miim, Canarese.

B. iii, D. 17-18(T|:-a^), P. 19, A. 7(|), C. 19-21, L. 1. 36, L. tr. 6/7.

Length of head 5, of caudal 4^ to 5, height of body 3| in the total length, Eyes—dif\meter 4 to 5 in

the length of head, 2 dia&etcrs from the end of snout and also apart. Tlie greatest width of the head equals

its length excluding the snout, which last is rather swollen and rounded, and somewhat projecting over the

lower jaw ; a small lateral lobe
;
glands over the whole of the snout. A very distinct labial fold both above

and below : a deep transverse groove across the chin : lower lip deeply fringed. Barbels—the maxillary ones as

long as the orbit, the rostral rather shorter. Fins—upper edge of the dorsal fin nearly straight, it commences
midway between the front end of the snout and the posterior end of the base of the anal fin. The pectoral

reaches to above the ventral, the latter, which is inserted beneath the fourth dorsal ray, reaches to the anal.

Anal rather elongated anteriorly, being 3/5 higher than its base is long, and if laid backwards it reaches the

base of the caudal, which latter fin is deeply forked. Scales—4j rows between the lateral line and base of the

ventral fin. Colours—deep brown, each scale with a black spot at its base. Fins black.

Habitat.—Mangalore and South Canara. It is said to attain 18 inches in length.

4. Labeo calbasu, Plate CXXVI, fig. 4.

Cyprinus calbasu, Ham. Buch. Fish. Gang., pp. 297, 387, pi. 2, f. 83.

Cirrhintis calbasu, IMcClelland, Ind. Cyp., pp. 265, 320.

Cirrhina micropogan, Val. in Bel. Voy. Ind. Orient, p. 372, t. 3, f. .3.

Bohita calbasu and Belangeri., Cuv. and Val. xvi, pp. 253, 255 ; Bleeker, Beng. en Hind. p. 131, 132.

Sohita Jteynauldi, Cuv. and Val. xvi, p. 247, pi. 4?4.

Labeo velatus, Val. in Cuv. Reg. An. 111. Poiss. pi. 93, f. 3.

Cirrhinus Belangeri, and affinis, Jerdon, M. J. L. and Sc, 1849, p. 303.

Labeo calbasu, Giinther, Catal. vii, p. 54; Day, Proc. Zool. Soc. 1869, p. 372.

Nidla-gandu-menu, Telugu : Kalbasu and Kundna, Beng. and Cugrjera (Soane) : Mahlee, Assam: Kala-

heinse, Ooriah and Hind. : Di,^ Punj. : Di-hee, Sind : Dai, Cutch : Kurri-minu, Canarese : Nga-nelc-pya, Nga-,

noo-than, and Nga-o^ig-tong, Burmese.

B. iii, D. 16.i8(T^?T^), P. 19, V. 9, A. 7(f), C. 19, L. 1. 40-44, L. tr, 7^/8,
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Lengtli of liead 5 to 6, of caudal 4 to 5, height of body 4 in the total length. Eyes—diameter 4 to 5 in

the length of the head,* 1^ to 2 diameters from end of snout, and 2^ apart. Interorbital space nearly flat

:

width of head equals its length excluding the snout. Mouth rather narrow : snout obtuse and depressed,

destitute of a lateral lobe but with pores. Lips thick, fringed (more especially the lower one), and each having

a distinct inner fold. Gill-rakers very short. Barhels—tour, the rostral slightly the longer, and about equal in

length to the diameter of the orbit. Teeth—pharyngeal, crooked, 5, 4, 2-2, 4, 5. Fins—dorsal commences in

advance of the ventrals, and midway between the snout and base of the caudal, its upper margin somewhat
concave. Ventral commences below the fourth or fifth dorsal ray. Caudal deeply forked. Lateral-line—5^ to

6 rows of scales between it and the base of the ventral fin. Colours—blackish : sometimes, especially in examples

from clear streams, many of the scales have a scarlet centre. Fins black, occasionally the end of the upper
lobe of the caudal white.

In some districts, adults have very elongated fins, the first few dorsal rays reach even to the base of the

caudal, the ventral extends to the end of the base of the anal, whilst the anal when laid fiat reaches the middle

of the caudal.

Halitaf.—Punjab, Sind, Cutch, Deccan, Southern India and Malabar, from the Kistna through Orissa,

Bengal, and Burma. It grows to 3 feet in length : were it not for its numerous bones, it would be excellent

eating.

5. Labeo Stoliczkse, Plate CXXXV, fig. I.

? Labeo Beynmddi, Cuv. and Val, xvi, p. 351.

Labeo Stoliczkce, Steindachner, Sitz. Akad. Wiss. 1870, p. 634.

B. iii, D. 15-16 (t^^ts), P- 19. V. 9, A. 7(f), C. 19, L. 1. 44, L. tr. 9/13.

Length of head 4^, of caudal 41, height of body 4 in the total length. Eyes—diameter 3| to 4 in the

length of head, about 1 diameter from end of snout, and 2 apart. The greatest width of the head equals its

length excluding the snout : interorbital space fiat. Snout not swollen, destitute of a lateral lobe, and not

overhanging the upper jaw. A deep groove across the chin, with a distinct labial fold. Lower lip very finely

fringed. Pores on the snout. Barbels—a very short maxillary pair concealed in the labial fold. Fins—upper

edge of dorsal fin concave, it commences midway between the end of the snout and the posterior extremity of

the base of the anal fin, it is 2/3 as high as the body below it, and the length of its base equals its greatest

height. Pectoral as long as the head excluding the snout : ventral inserted below the fifth dorsal ray. Anal

laid flat does not reach the caudal, which is forked. Lateral-line—7 to 8 rows of scales between it and the base

of the ventral fin. Colours—of a deep leaden-silvery along the upper half of the body, white shot with gold

beneath. A black mark behind the gill-opening.

Habitat.—Irrawaddy river, and also Moulmein. The specimen figured (life-size) was from Prome.

6. Labeo genius, Plate CXXVII, fig. 1.

Cyprinus cv/rcMus, ci(,rsa, cursis, and gonius, Ham. Buch. Fishes of Ganges, pp. 289, 290, 292, 387.

Cirrhinus gonius, McClelland, Ind. Cyp. pp. 266, 325.

Cyprinus (Labeo) curchius and cursis, McClelland, Ind. Cyp., pp. 268, 327, 329, pi. 40, f. 3, pi. 38,

f. 2 and 3.

BoMta gonius and cursis, Cuv. and Val. xvi, pp. 259, 265.

Labeo miurolepidotus, Cuv. and Val. xvi, p. 352 ; Giinther, Catal. vii, p. 60. ,

BoMta chahjbeata, Bleeker, Beng. en Hind. p. 133 (not C. V.)

Eshita microlepidota, Giinther, Proc. Zool. Soc. 1861, p. 225.

Labeo cursa, Cuv. and Val. xvi, p. 361 ; Giinther, 1. c, p. 60.

Labeo curchius, Cuv. and Val. xvi, p. 363.

Labeo gonius, Day, Proc. Zool. Soc. 1869, p. 372.

Mosoo, Tel. : Cursua, Ooriah: Kurchi and Goni, Beng. : Gursa and Colloose, Hind. : Courie and Bahtoor,

Assam : Gir-re-oh, Sind : Nga-pay, Tennass. : Nga-dane, and Nga-hoo, Burmese.

B. iii, D. I6-18(Tf:fr), P- 17, V. 9, A. 7(f), C. 19, L. 1. 74-84, L. tr. 16/17.

Length of head 5 to 5^, of caudal 5 to 5^, height of body 4 to 4i in the total length. Eyes—diameter

4-j to 5 in the length of the head, I5 diameters from the end of snout, 2^ apart. Dorsal profile more convex

than that of the abdomen. The greatest width of the head equals its length excluding the snout. Mouth
rather narrow, its width equalling 3| in the length of the head : no lateral lobe, but numerous pores on the

snout. Lips thick, and with a distinct inner fold in their entire circumference, both of which are fringed. A
cartilaginous covering to inner side of both jaws. Barbels—rostral and maxillary ones present but short.

Teeth—pharyngeal, plough-shaped, 5, 4, 2/2, 4, 5. Fins—the dorsal commences much nearer the snout than

the base of the caudal fin, it is 2/3 as high as the body, and its upper edge is concave. Pectoral nearly or as

long as the head. Ventral commences under the middle of the dorsal. Caudal deeply forked. Lateral-line—

• In specimens Z\ inches long, the eye is at least 1/3 of the length of the head, and the upper edge of the dorsal fiu

straight.

3 z
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from 10 to 13 rows of scales between it and the base of the ventral fin. Colours—gi-eenish along the back

becoming lighter on the sides, scales darkest at their margins, many having red Innules on them.

In his MS. list of fish of the Rangpur district Hamilton Buchanan observes " the Eurchha of Goalpara,

by the people of Assam is called Ghoni."

This fish is extensively used for the purpose of stocking tanks, and the four species mentioned by

Hamilton Buchanan, I consider as varieties of one. At Calcutta the form L. gonius is most common with

D. yV, but I have seen two specimens with D. y\ from that locality. In Orissa and Ganjam the rows of scales

along the lateral-line are about 74, with only about 9 rows of scales between the lateral-line and base of the ventral

fin. To the north, as at Seharanpore, the scales along the lateral-line only number 71, whilst there are 10 or 11

rows between it and the base of the ventral fin. In the Brahmaputra the form L. gonius is found as high as

Gowhatty, where it mostly has D. i?j,
with it is another form G. cursis with D. ^, a rather higher body than is

normal, and the scales in rather irregular rows, and some red spots on the sides, it has about 15 rows of scales

between the lateral-line and base of the venti-al fin.

Habitat.—Indus in Sind, through the N.W. Provinces, Bengal, and Orissa to Ganjam, as low as the

Kistna : Assam and Burma. It attains nearly 5 feet in length.

7. Labeo dussumieri, Plate GXXVI, fig. 5.

BoJiita Bussumieri, Guv. and Val. xvi, p. 258, pi. 475 ; Day, Fishes of Malabar, p. 207.

Bohita Bouxii, Guv. and Val. xvi, p. 270.

Cirrhinus Dussumieri and Bouxii, Jerdon, M. J. L. and Sc. 1849, p. 304.

Laheo Dussumieri and Bouxii, Giinther, Catal. vii, pp. 55, 59.

Toolee, Mai.

B. iii, D. 15-16 (t^'ts). P- 1^. V. 9, A. 7 (|), C. 19, L. 1. 53-55, L. tr. 8-9/9.

Length of head 5f to 7, of caudal 4|, height of body above 5, of dorsal fin 9 in the total length.

Eyes—diameter 4 to 4^ in length of head, 1^ diameters from end of snout, and 3 apart. Interorbital

space slightly convex. Body elongated and compressed, the abdominal profile rather more convex than the

dorsal. Width of head equals its length behind the angle of the mouth. Mouth of moderate width and some-

what inferior, surrounded by fleshy, fringed lips, having a distinct inner fold above and below, but no lateral

lobe. Sometimes numerous pores on the snout, extending posteriorly as far as the orbits, and below

the nostrds. Barbels—iom; miuute. Gill-rakers very short. i^fH.s—dorsal commences midway between the

end of the snout, and end of base of anal fin, it is slightly in advance of the ventrals ;
its upper edge concave.

Caudal very deeply forked. Lateral-line—5 or 5^ rows of scales between it and the base of the ventral fin.

Colours—grayish, lightest beneath, scales with a reddish centre, edged with a darker shade. Usually a dull

diSused dark spot on either side of the tail. Pins dusky.

Habitat.—'Rivers of South Malabar, Ceylon, and perhaps Bombay. It attains at least 13 inches in

length.

8. Labeo rohita, Plate CXXVII, fig. 4.

Cyprinus rohita, Ham. Buch. Fish. Ganges, pp. 301, 388, pi. 36, f. 85; McClelland, Ind. Cyp. pp. 266,

391, pi. 41, f. 2.

Bohita Buchanani, Cuv. and Val. xvi, p. 251 ; Bleeker, Hind, en Beng. p. 133.

Bohita DuvaucelU, Cuv. and Val. xvi, p. 262.

Laheo fimbriatus, and Dussumieri, Cuv. and Val. xvi, pp. 350, 353.

Laheo rohita, Giinther, Catal. vii, p. 55.

Buhu, Goriah : BMee, Beng. : Nga-myit-chin and Nga-myit-tsan-nee, Burmese : Dum-hra, Sind.

B. iii, D. 15-16 (tt'tj). P- 1^. V. 9, A. 7 (f), C. 19, L. 1. 40-42, L. tr. 6^/9.

Length of head 4-1- to 5, of caudal 4-1-, height of body 41 in the total length. Eyes—diameter 4 to 6 in

the length of the head. If to 2 diameters "from end of snout, and 3 apart. Interorbital space flat. Dorsal

profile more convex than that of the abdomen, it is somewhat concave over the orbit. The greatest width of

the head equals its length excluding the snout. Width of mouth 3j in the length of the head. Snout obtuse,

depressed, not or scarcely swollen, but projecting beyond the jaws : no lateral lobe : lips rather thick, fringed,

and with a distinct inner fold above and below. GUI-rakers i-ather stiff, not closely set, about half as long as

the eye. Barbels—a short and thin maxillary pair. A rostral pair- are said to be sometimes present. Teeth—
pharyngeal, plough-shaped, 5, 4, 3/3, 4, 5. Fins—the dorsal arises about midway between the snout and base

of the caudal fin, it is not quite so high as the body, and its upper edge is moderately concave. Pectoral as long

as the head excluding the snout. Ventral inserted below the third or fourth dorsal ray. Caudal deeply forked.

Lateral-line—6 to 6^ rows of scales between it and base of ventral fin. Colours—bluish or brownish along

the back, becoming silvery on the sides and beneath ; sometimes there is a red mark on each scale. In some
specimens the fins are black.

ffafciYui.—Fresh-waters of Sind, and from the Punjab through India and Assam to Burma. It is not

found in Madras or the Western coast. It attains 3 feet or more in length. It is esteemed excellent as food,

and propagated with care in ponds in Bengal.
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9. Labeo porcellus, Plate CXXVIII, fig. 1.

Tylognathus porcellus, Heckel, in Hiigels Kashmir, iv, p. 385.

Labeo porcellus, Giinther, Catalogue, vii, p. 54.

B. iii, D. 15-16 (t3^tt), P- 17, V. 9, A. 7 (f), C. 19, L. 1. 39, L. tr. 7/8.

Length of head 6, of caudal 4|, height of body 4J in the total length. JEJyes—diameter 5 in the length

of head, 2 diameters from the end of snout and also apart. Interorbital space rather convex. Dorsal profile

rather more conves than that of the abdomen. The greatest width of the head equals its length excluding the

snout. Width of the mouth equals 2/5 of the length of the head. Snout rather projecting. Lips thick, with

a distinct inner fold to both jaws, which have each a thin cartilaginous internal covering. GiU-rakers small and

rather closely set. Barbels—four, the maxillary rather longer than the rostral pair. Fins—dorsal not quite so

high as the body, it commences somewhat in advance of the ventral, and midway between the snout and the

posterior end of the base of the anal fin, its upper edge is rather concave. Pectoral as long as the head : ventral

rather shorter. Caudal forked. Lateral-line—5 rows of scales between it and the base of the ventral fin.

Colours—grayish superiorly, becoming dull white on the sides and beneath : most of the scales darkest at their

edges. A dark spot, usually present, at the base of the caudal fin. A bluish spot behind the centre of the

opercle, and which may be continued on to the shoulder. Fins grayish, darkest along their centres.

Habitat.—Poona and Bombay. The specimen figured (life-size) was from Poona.

10. Labeo potail, Plate CXXVII, fig. 3.

? Cyprinus potail, Sykes, Trans. Zool. Soc. ii, p. 354 ; Jerdon, M. J. L. and Sc. 1849, p. 302.

Leuciscus potail , Bleeker, Beng. p. 25.

Labeo potail. Day, Trans. Linn. Soc. Zool. 1876, p. 572.

Dotondi, Mahr.

B. iii, D. 13-14 (tt?t^), P. 17, V. 9, A. 7 (f), C. 19, L. 1. 39-40, L. tr. 8/7.

Length of head 5-1-, of caudal 4 to 4|, height of body 4 to 4^- in the total length. Eyes—situated in the

commencement of the posterior lialf of tlie head, from 4 to 6 diameters in the length of the head. Interorbital

space convex, and its width equals half the length of the head. Dorsal profile rather more convex than that_ of

the abdomen. The gi-eatest width of the head equals two-thirds of its length. Mouth narrow, its width being

equal to 1/3 of the length of the head. Snout overhanging the mouth, with a slightly produced lateral-lobe :

lower labial fold entire, a deep groove existing across the chin. Snout smooth, or with fine pores. A
cartilaginous layer to inner side of both jaws. Barbels— a. maxillary pair. Fins—dorsal commences rather

nearerthe snout than the base of the caudal fin, its upper margin is a little concave : the height of the fin two-

thirds that of the body. Pectoral nearly as long as the head, and equals that of the ventral. Anal much highest

anteriorly : caudal deeply forked, upper lobe the longer. Lateral-line—5|- rows of scales between it and base

of the ventral. Colours—grayish, each scale with a red lunule, fins stained gi-ay along their edges, and dorsal

along its centre.

Sykes says C. potail has D. 13 (fV), P- 14, no barbels. But I think he alluded to this species, which

comes from the same locality.

Habitat.—Deocan, from Poona to the Tamboodra river. The specimen (10 inches long) was fi-om

Poona.

11. Labeo kontius, Plate CXXVn, fig. 5.

Cyprinus kontius, Jerdon, M. J. L. and Sc, 1849, p. 302.

Cirrhinus rubro-punctatus, Jerdon, loc. cit. jj. 303.

Labeo kontius, Day, Proc. Zool. Soc. 1807, p. 289 ; Giinther, Catal. vii, p. 55.

Currtimunnee candee and Curoo-moolee-candee, Tam.

B. iii, D. 15-16(Tf:fj), P. 15, V. 10, A. 7(|), C. 19, L. 1. 38-41, L. tr. 7/8.

Length of head 6 to 7, of caudal 4|, height of body 3f to 4 in the tota,l length. Eye—in the immature

it is usually in the middle of the length of the head, in the adult in the commencement of its last half,

diameter 4f to 5 in the length of the head, 2 to 2| diameters from the end of snout, and 2|- to 2| apart. Profile

above the eyes rather concave, the interorbital space nearly flat : the greatest width of the head equals 3/4 of

its length. Dorsal profile more convex than the abdominal. Muzzle blunt, truncated, covered with pores, and

having a short fleshy lateral prolongation. Width of mouth 2^ in the length of the head. Lips thick, with a

distinct inner fold below, whilst the lower one is fringed. Snout overhanging the mouth. Gill-rakers widely

set and about 1/3 of the diameter of the eye in length. Barbels—iouv, short. Teeth—pharyngeal, plough-

shaped, 5, 4, 2-2, 4, 5. Fins—dorsal commences midway between the snont and hind end of the base of the

anal, its upper margin is concave. Pectoral reaches to nearly above the ventral, whilst the latter does not

reach the anal. Caudal deeply forked. Lateral-line—5 rows of scales between it and the base of the ventral.

Colours—n general reddish or fleshy tinge, darkest along the back. In most of the specimens obtained from

the Coleroon river, each scale had a red centre.

Habitat.—Riyevs along the base of the Neilgherries, and the Cauvery and Coleroon in all their branches

down to the coast. It grows to two feet in length,
3 z 2
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12. Labeo cseruleus, Plate CXXIX, fig. 3.

B. iii, D. 14(A), P- 18, V. 9, A. 7(f), C. 19, L. 1. 40, L. tr. 6/11.

Lenffth of head 4|, of caudal U, height of body 4 in the total length. Eyes—4 diameters in the length

of head 1 diameter from the end of snout, and 2 apart. Interorbital space shghtly convex. The greatest

width of the head equals its length excluding the snout. Mouth narrow, its width equallmg 2/7 of the length

of the head Snout overhanging the mouth : no lateral lobe. Lips continuous, and having a distinct mner

fold in their entire circumference : both lips fringed. A horny inner covermg to either lip. Barbels—^o

rostral ones a short pair to the maxilla, ii'/zis—dorsal arises anterior to the ventral, and slightly nearer to the

end of the snout than the base of the caudal fin, anteriorly 2/3 as high as the body, its upper edge concave

Pectoral as long as the head excluding the snout, it does not reach the ventral nor the latter the anal. Anal

when laid flat reaches the base of the caudal which is deeply forked. LatemUme—6 rows of scales between it

and the base of the ventral fin. Colours—hhiish with a yellowish tmge on the sides and beneath. Outer halt

of anal nearly black, and a blackish lunule on the caudal.
_ , , . ^ j ,-r •

Eabitut.—RiYeT at the base of the Sind Hills. A single specimen obtained, which is fagured hte-size.

13. Labeo diplostomus, Plate CXXIX, fig. 2.

r Cyprinus dero. Ham. Buch. Fish. Ganges, pp. 277, 331, 385, pi. 22, fig. 78 (young).

Varicorhinus diplostomus. Heck., Fish. Kaschmir, p. Ql, t. 11.

Cyprinus (Bangana) falcata, Gray and Hard. 111. Ind. Zool.

(?o6io ?rtrt?acostoTO!ts, ilcClelland, Ind. Cyp. p. 280.
.

Labeo diplostomus and malacostomus, Cuv. and Val. xvi, pp. 360 and 365 ;
Gunther, Catal. vii, p. 57.

TylognatJms Valenciennesii, Heckel, in Hiigel's Reise, iv, p. 378, and in Russ. Reisen, ii, p. 283.

Gobio ricnorhynchus, McClelland, Ind. Cyp., pp. 279, 363, pi. 56, f. 1 ;
Cuv. and Val. xvi, p. 464.

Lobocheilos ?falcatus and rienorhynehus, Bleeker, Beng. p. 66.

Labeo ncnorhymhus, Giinther, Catal. vii, p. 57 ; Day. Proc. Zool. Soc. 1869, p. 373.

Nepura, Assam ; Kul-ka-baUa, Beng. ; Gid and Giddah, Punj. ;
Mohaylee, Hmd. (Hnrdwar) and Gaywah,

Seharanpore.

B. iii, D. 12-13 (/.-tV), P- 17, V. 9, A. 7 (|), C. 19, L. L 41-44, L. tr. 8/9.

Length of head 5^ to 6i, of caudal 5, height of body 5 to 5i in the total length. %es—situated

either in, or (in the young) rather before the middle of the length of the head, diameter 5 to 6^ m
the total'length of head, and 2i to 3 diameters apart. Greatest width of the head equals its length excluding

the snout. Dorsal profile more convex than that of the abdomen. ]\Iouth rather narrow, snout overhanging

the laws, generally with a groove across it, and covered with pores
:
no lateral lobe. Lips thick and

continuous, but the fold across the lower jaw is interrupted. A cartilaginous layer on inside of both lips.

Gill-rakers, closely set, about 1/3 as long as the eye. Barbels—a, small maxillary pair. Tee^/i—pharyngeal,

plouo-h-shaped, 5, 4, 2/2, 4, 5. i^wis—dorsal arises midway between the front of the snout and the end

of the base of the anal fin, its upper edge is slightly concave in the young, becoming deeply so in the adult.

Pectoral does not extend to the ventral, nor the latter to the anal. Caudal deeply forked, the upper lobe the

lono-er : its central rays being about 1/3 the length of the outer ones m the young, 2/7 m the adult.

Scales—6 to 7 rows between the lateral-line and base of the ventral fin. Colours— grayish, darkest along the

back, each scale tinged with red : a darkish band along the side, or short gray bars passing to the lateral-line.

Fins 'with a faint reddish hue. Outer edge of dorsal rather stained.

Hamilton Buchanan I.e. observes of C. dero " at each corner of the mouth is a minute tendnl," thus

showinf the figure to be incorrect on this point. I have the young from Goalpara having the same proportions

as given in H. B.'s figure. The specimen in the British Museum, Catal. of Cirrhina dyochila, " a. 4^ inches long.

Cachar," is likewise identical.

Eahitat.—Along the Sind hills and Himalayas, also in the Brahmaputra in Assam.

14. Labeo dyocheilus, Plate CXXX, fig. 1.

Cyprinus dyocheilus, McClelland, Ind. Cyp. pp. 268, 330, t. 37, fig. 1 ;
Cuv. and Val. xvi, p. 461.

.*" Gobio bicolor, McClelland, 1. c. pp. 278, 360^ t. 40, f. 1 ; Cuv. and Val. x^-i, p. 462.

Cirrhina dyocheilus, Giinther, Catal. vii, p. 37.

Labeo falcdtus, Giinther, Catal. vii, p. 58 (not Bloch, or Gray and Hardwicke).

Boalla, Hind. ; Heel-gorya, Assamese ; Nii-ga-dee, Sind.

B. iii, D. 13 (tV), P- 17, V. 9, A. 7 (f), C. 19, L. 1. 43, L. tr. 8i/7i.

Length of head 5 to 5^, of caudal ^, height of body 3f to 4i- in the total length. Eyes—situated in the

commenceinent of the posterior 1/2 of the'head'in the young, still further back in the adult
:
diameter from 6

to 9 in the length of the head, and from 3i to 5 apart. Width of head equals 2/3 of its length : its lower

surface being very broad and flat. Snout conical, projecting, and with a distinct lateral lobe (m General
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Hardwicke's figure there is a depression across tlie snout.) Mouth wide, equalling 1/2 to 2/5 the length of the

head, it is directed downwards when the upper jaw is protruded. Lips of two jaws continuous, the fold across

the lower jaw is interrupted. A horny inner covering to both lips. Pores on snout. Gill-rakers short.

Barbels—one pair of short maxillary ones. Teeth—pharyngeal, plough-shaped, 6, 4, 3/3, 4, 5. Fins—dorsal

commences midway between the end of the snout and the posterior end of the base of the anal fin, its upper

margin concave, especially in the adult. Pectoral reaches the ventral, and the latter the base of the anal.

Caudal deeply forked, its inner rays equalling about 1/3 of the length of the outer ones. Lateral-line—5 rows

of scales between it and the base of the ventral fin. Colours—of a dull green, darkest above : fins darkest in

the centre.

I have Sind specimens in which there exists a depression across the snout.

Habitat.—Sind hills and along the Himalayas to Sikkim and Assam. It is common in Assam. It

attains at least 3 feet in length.

15. Labeo pangusia, Plate CXXXI, fig. I.

Cyprinus pangusia, Ham. Buch. Fishes of Ganges, pp. 285, 386; Cuv. and Val. xvi, p. 429.

Gobio pangusia, McClell. Ind. Gyp. pp. 270, 362, pi. 42, f. 1 (from H. B.'s MSS.)
Labeo pangusia, Giinther, Catal. vii, p. 58.

Loannee, Beng.

B. iii, D. 13 (yV). P- 15, V. 9, A. 7 (|), C. 19, L. 1. 40-42, L. tr. 7^8.

Length of head 5f to 6, of caudal 41 to 5, height of body 4i in the total length. Eyes—diameter 4| to

5^ in the length of the head, and in or rather behind the middle of the length of the head. Dorsal profile more

convex than that of the abdomen : bodj' rather compressed. The greatest width of the head equals 2/3 of its

length. Mouth narrow, its width equal to 3J in the length of the head. Snout obtuse, projecting over the

jaws and having a very distinct lateral lobe. Lips not fringed, but thick, with a distinct inner fold which is

not continued across the lower jaw. Snout covered with large pores. A cartilaginous covering to inner sui-face

of both lips. Gill-rakers short and closely set. Barbels—a short maxillaiy pair, concealed in the labial fold.

Teeth—pharyngeal, plough-shaped, 5, 4, 3/3, 4, 5. Fins—dorsal commences nearer the snout than the base of

the caudal, it is nearly or quite as high as the body, and in the adult its upper edge is concave. Pectoral does

not quite reach the ventral, nor the latter the anal. Caudal deeply forked. Lateral-line—5 3 to 6 rows of

scales between it and the base of the ventral fin. Colours—of a dull green, becoming lighter on the sides and

beneath, sometimes the base of each scale has a dark mai-k.

There is a variety of this fish at Seharanpore witli a much higher body.

Habitat.—Himalayan range and generally through Sind, the Deccan, N. W. Provinces, to Bengal, Cachar

and Assam. I have obtained it in the Himalayas at Kangra, and as high in Assam as Suddya.

16. Labeo angra, Plate CXXVIII, fig. 2.

Cyprimis angra. Ham. Buch. Fish. Ganges, pp. 331, 391.

.'' Cyprinus morala, pausius and musiha. Ham. Buch. 1. c. pi. 18, f. 91, and pp. 332, 392; Cuv. and Val.

xvi, p. 439.

Cyprimos (Bangana) Hamiltonii, Gray and Hard. 111. Ind. Zool. (from H. B.'s MSS.)
.'' Crobio angra, Cuv, and Val. xvi, p. 319 (not McClelland).

Gobio boga, Bleeker, Beng. en Hind. p. 134.

Labeo morala, Giinther, Catal. vii, p. 56.

Nga-loo, Bui-mese; (Khdrsd, Hind, at Pumiah ; Mochlma on the Mahanunda, H. B.'s MSS.)

B. iii, D. 12-13 C'iJj'), P. 16, V. 9, A. 7 (f), C. 19, L. 1. 42, L. tr. 7/8.

Length of head 5f , of caudal 4J, height of body 5^ in the total length. Eyes—diameter 3|- to 4^ in the

length of the head, Ij to If diameters from the end of the snout, and 2 to 2i apart. Dorsal profile a little

more convex than that of the abdomen. Snout overhanging the jaws, having a distinct lateral lobe on either

side, and studded with pores. Mouth rather narrow, the lips continuous and with a deep groove across the

chin : both lips fimbriated. Barbels—no rostral, but a short maxillary pair. Fins—dorsal as high as the body,

arising rather nearer the snout than the base of the caudal fin, its upper edge concave. Pectoral nearly as long

as the head. Ventral inserted beneath the first third of the dorsal. Caudal deeply forked. Lateral-line—
5^ rows of scales between it and the base of the venti'al fin. Colours—brownish along the back, with a black

or bluish stripe passing from the eyes to the base of the caudal fin, where it ends in a black blotch. In

Burmese examples the black lateral band is wanting, but the blotch at the side of the tail is present, and some

have a second blotch at the commencement of the lateral-line. Instead of a maxillary barbel there exists

a fleshy flap inside the groove.

Gobio angra, McClelland (pp. 277, 354) is said to have D. 10, L. 1. 35, L. tr. 14 to base of ventral fin
;

the specimen, from which his description was drawn up, was apparently Cirrhina reha, which frequently in

Assam has a dark line along the body and is termed Lasseem, which McClelland observes was the name of his

fish.

Hamilton Buchanan divided G. morala from C. angra, as in the latter the eyes are red, the minute first
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dorsal ray is wanting, and it has two instead of four barbels. The long barbels shown in the figure are evidently
due to an artistic error, as he says, " the tendrils are minute ;" and in his MSS. he observes that one species
scarcely differs from the other " in anything but tlie colours."

The specimen of Ti/hgnatkus boga, "a. young. River Hooghly," mentioned in the British Museum
Catal. vii, p. 64, is this species.

Habitat.—Assam, Bengal, and Orissa. Also Mandalay in upper Burma, and Sittoung in British Burma.

17. Labeo bata, Plate CXXIX, fig. 5.

Cyprimos bata, acra and cura, Ham. Biich. Fish. Ganges, pp. 283, 284, 386 : Cuv. and Val. xvi dd
427, 428.

6 ri
. FF

Gobio lissorhjnclms and anisums, McClelland, Ind. Cypr. pp. 277, 278, 355, 360, pi. 40, f. 2, and pi. 55,
f. 5 ; Cuv. and Val. xvi, p. 463.

Cirrhina anisiira, Steind., Sitz. Ak. Wiss., Wien, 1867, Ivi, p. 66 ; Giinther, Catal. vii, p. 37.
Grossocheihis bata, Day, Proc. Zool. Soc, 1869, p. 371.
Bmigtula-porah, Ooriah : Dommarci-batta, Beng. ; Gootellah, Hind. : Banjo, N.W. Prov. : Tchirri, Cutch.

B. iii, D. 11-12 (/ft), P. 18, V. 9, A. 7(1), C. 19, L. 1. 37-40, L. tr. 7/6-7.

Length of head 5J to 5f, of caudal 5 to 5i, height of body 4i to 4J in the total length. Eyes—
diameter 4 to 4i in the length of head, 1^ to li diameters from the end of snout, 2 to 2i apart. The dorsal
profile more convex than that of the abdomen : the greatest width of the head equals its length excluding the
snout. The width of the mouth equals 3^- in the length of the head, and in the adult is about three times as
wide as the cleft is deep : snout slightly in advance of the jaws in the young but hardly so in the adult, when it

is often covered with pores. Lips thin, continuous, the lower reflected from off the mandible, and with a
shallow groove along its hind edge. A tubercle inside lower jaw above the symphysis. No horny covering
inside jaws. Barbels—a pair of very short maxillary ones. Teeth—pharyngeal, plough-shaped or molariform,
• ', 3, 2/2, 3, 5. Fins—the dorsal as high as the head is long, and witla a concave upper edge, it commences
shghtly nearer the end of the snout than the base of the caudal fin. Pectoral about as long as the head and
reaches the ventral which is rather shorter. Caudal deeply forked. Lateral-line—b^ rows of scales between it

and the base of the ventral fin. Colours—vary with the age of the fish : generally sOvery, darkest along the
back, and with the lower fins stained orange : fine black dots on all the fins. When about four inches long,
there are three or four small black spots on the fifth and sixth scales of the lateral-line, which gradually and
almost entirely f^ide as age advances.

1 have obtained a variety in Assam with the same number of rays and scales, but a more prominent
snout, and with the lower lip fimbriated.

Habitat.—From the Kistna and Godavery rivers, through Orissa, Lower Bengal, and Assam. As this
fish (which attains nearly two feet in length) is extensively used for stocking tanks, it is not improbable, as
suggested by McClelland, that the three varieties mentioned by Hamilton Buchanan refer to one species.

18. Labeo microphthalmus, Plate CXXXII, fig. 4.

Labeo diplostomus, Beavan, Proc. Zool. Soc. 1872, p. 150, c. fig. (not Heckel).

B. iii, D. 13(Jo), P. 18, V. 9, A. 7(1), C. 19, L. 1. 41-43, L. tr. 8/9.

Length of head 6, of caudal 4f to 5, height of body 5^ to 5f in the total length. Eyes—diameter 5-1- in
the length of the head, 2 diameters from the end of snout, and 2\ apart. Dorsal profile more convex than
that of the abdomen. Snout overhanging the mouth, but not swollen, having a very indistinct lateral lobe :

some specimens have a few small pores on the snout. Lips continuous : the groove across the lower jaw
interrupted : mouth transverse, inferior : a cartilaginous or horny covering to inside of the lower jaw. The
suborbital ring of bones comparatively wide being 2/3 that of the orbit. Barbels'—a, short maxillary pair.

Teeth—pharyngeal, plough-shaped 5, 4, 2/2, 4, 5. Fins—the height of the dorsal equals or exceeds the length
of the head, its upper edge is very concave, it arises midway between the end of the snout and the posterior
extremity of the base of the anal fin. Pectoral does not reach the ventral. Caudal deeply forked. Scales—
Q\ rows between the lateral-line and base of the ventral fin. The scales covering the thorax are very small,
Colours—silvery, darkest in the upper half of the body : sometimes the scales are marked with red.

Lieut. Beavan's specimen from MuiTee of L. diplostomus is the above species, it is named in MSS.
Labeo Jerdoni, at the British Museum.

Habitat.—Himalayas, from the Punjab, Murree and Kangra, also Cashmere.

19. Labeo boggut, Plate CXXVIII, fig. 4.

Chondrostoma boggut, Sykes, Trans. Zool. Soc. ii, p. 359 ; BJeeker, Beng. p. 25 ; Jerdon, M. J. L. and Sc.

1849, p. 309.

Tylognathus striolatus, Gunther, Catal. vii, p. 62.

Kolees, Mahr. : Loi, Cutch.

B. iii, D. 11-12(J^), P. 17, V. 9, A. 7(1), C. 19, L 1. 60-65, L. tr. 11-12/14.

Length of head b^ to 6, of caudal 4i, height of body 5^ to G\ in the total length. Eyes—diameter
4i to 5 in the length of head, l\ to If diameters from the end of snout, and 2 apart. Dorsal profile rather
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more convex than that of the abdomen. The greatest width of the head equals its length excluding the snout.

Interorbital space convex. Snout thick, somevyhat projecting beyond the javFS, but without any lateral lobe.*

A few pores on the snout. Lower labial fold complete : lower lip fimbriated : a horny covering to the inside

of the lower lip. Gill-rakers very short and widely set. Barbels—a short maxillary, but no rostral pair.

Fins—the dorsal commences nearer to the snout than the root of the caudal, it is as high as the body, its upper

edge concave. Pectoral nearly as long as the head and does not reach the ventral, which latter is inserted

under the middle dorsal rays. Ventral does not extend to the anal, nor the latter to the caudal which is deeply

forked. Lateral-line-—8 to 9 rows of scales between it and the base of the ventral fin. Colours— silvery,

darkest superiorly. Fins orange. In some specimens a few light lines run along the sides, or a bluish band
along the body. A dark spot usually present near the base of the caudal, and sometimes a smaller one on the

lateral-line above the last third of the pectoral fin.

In specimens from the Hooghly the barbels are very minute.

Habitat.—Bengal, the Punjab, Central Provinces, Bombay, the Deccan, numerous at Jubbulpore and

Cutch, also found at Madras. The specimen figm-ed was from Poona. It attains at least 7|- inches in length.

20. Labeo boga, Plate CXXVIII, fig. 3, and CXXXI, fig. 4.

? Gyprirms fdlcatiis, Bloch, t. 412 : Bl. Schn. p. 441.

Cyprinus boga. Ham. Buch. Fish. Ganges, pp. 286, 386, pi. 28, f . 80 ; Cuv. and Val. xvi, p. 432.

Gobio boga, McClell., Ind. Cyp. pp. 278, 361.

.*" Ohondrostoma semivelatus, Cuv. and Val. xvii, p. 402 ; Giinther, Catal. vii, p. 76.

Cirrhina boga, Steind. Sitz. Ak. Wiss. Wien, 1867, p. 64.

Kinda-meen, and Goal-arinza-candee, T'am. : Ariza, Tel. ; Kala-battali, Ooriah : Bangmn-batta, Beng. :

Morah, Punj. : Kyouk-nya-loo, Burm.

B. iii, D. ll-13(J-Jo), P. 16, V. 9, A. 7(1), C. 19, L. 1. 37-39, L. tr. 61-7/7, Vert. 17-15.

Length of head 5^ to Si, of caudal -5, height of body 5-J- to 6-| in the total length. Eyes—somewhat
before the middle of the length of the head, 3a to 4 diameters in the length of head, 1 to 1^- diameters from the

end of snout, and l-i- apart. Dorsal profile rather more convex than that of the abdomen. The greatest width

of the head equals its length excluding the snout. Mouth rather narrow, its width equalling 1/3 of the length

of the head. Snout moderately projecting beyond the jaws, no lateral lobe. Lips rather thick, the lower being

reflected from off the mandible and internally roughened. A thin layer of cartilage to inner sui'face of lower

Up. Snout occasionally covered with large pores. Barbels—two minute maxillary ones. Teeth—pharyngeal,

5, 4, 3/3, 4, 5, plough-shaped. Fins—origin of dorsal considerably in advance of the ventrals, it is as long or

longer than the head and commences nearer the snout than the base of the caudal, upper margin concave
;

caudal deeply forked, lobes of equal length. Lateral-line—5 rows of scales between it and the base of the

ventral fin. Colours—orange, with the fins of a reddish tinge : sometimes a dark spot on the shoulder.

This may be Chondrostoma DuvauceJlii, Cuv. and Val. It is allied to L. bata, but has a larger eye, a

much lower body, a higher dorsal fin, whilst the lower jaw is not so much bent upwards anteriorly.

There is a variety of this fish in upper Burma having the head more compressed, and only 4^ rows of

scales between the lateral-line and base of the ventral fin.

Habitat.—Rivers of Gangetic Provinces, Madras, and Burma r said to attain a foot in length.

PI. cxxviii, f. 3, is from a Burmese specimen, and Plate cxxxi, f. 4. is an example from the Jumna.

21. Labeo nukta, Plate CXXVIII, fig. 5.

Cyprinus nukta, Sykes, Trans. Zool. Soc. ii, p. 325 ; , Jerdon, M. J. L. and Sc. 1849, p. 303.

Carassius auratus, pt. Giinther, Catal. vii, p. 32 (not syn.)

Labeo nukta. Day, Journ. Asi. Soc. of Bengal, 1872, Vol. XLI, p. 319.

B. iii, D. 11 (f), P. 15, V. 9, A. 7 (I), C. 19, L. 1. 37-38, L. tr. 6/9.

Length of head 5 to 6^, of caudal 4-1- to 5, height of body 4-1- in the total length. Eyes—diameter 6 in

the length of the head, 2-1- diameters from the end of snout, and also apart. The greatest width of the head

equals its length excluding the snout. Snout projecting over the mouth, and having a deep groove passing

from one orbit to the opposite one, thus occasioning the appearance as if there were a blunt compressed knob
between and before the orbits. Mouth transverse, of moderate width : the snout with a weU-developed lateral

lobe and a distinct inner fold to the lips at the angle of the mouth, and extending across the outer third of the

lower jaw, from which the lip is reflected and studded with pores, but neither lips are fringed. Both lips with

a thin deciduous horny layer internally. Some large pores on snout, forehead, and in the rostral groove.

GOl-rakers closely set and short. Barbels—a rudimentary maxillary pair. Lateral-line—badly marked, 4-|

rows of scales between it and the base of the ventral fin. Fins— dorsal arises midway between the snout and
posterior extremity of the base of the anal fin, its anterior thi-ee rays are much elevated and higher than

the body, the last besides being divided to its root is also somewhat prolonged, making the upper mai-giu

* Some Cutch specimens have a groove acros.': the snout, whilst their bodies are rather elongated. There is a very distinct

ridge inside the mouth over the symphysis of the lower j aw, more especially seen in the young.
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of the fin concave : ventral arises under the middle of the dorsal and scarcely reaches the anal, which fin

is much highest anteriorly. Pectoral as long as the head. Caudal deeply forked. A row of scales along

the base of the dorsal. Colours—silvery, with some red marks on the scales. Fins reddish, caudal edged with

gray.

Habitat.—Poona and rivers of the Deccan. It attains at least 12 inches in length.

22. Labeo nigripinnis, Plate CXXXII, fig. 3.

B. iii, D. 11 (I), P. 17, V. 9, A. 7 (I), C. 19, L. 1. 40-42, L. tr. 8/8.

Length of head 5 to 5i, of caudal 4| to 5, height of body 6^ to 5f in the total length. i?yes—situated

in the middle of the length of the head in the young, rather before it in the adult, diameter 4j in the length of

tlie head, 1| diameters from the end of snout, and If apart. Dorsal profile somewhat elevated, abdominal

nearly straight : the greatest width of the head equals its length behind the middle of the eyes. Snout

projecting over the mouth which i^s inferior, and its width equals one-third of the length of the head, the lips

continuous at the angle of the mouth : the lower lip thin and reflected fi-om off the mandible, which has a thin

cartilaginous covering. Large pores on the snout, which in some specimens has a groove across it. Barhels—

a minute maxillary pair. Fins—dorsal commences midway between the end of the snout and the posterior

extremity of the base of the anal fin, it is as high as the body and has a concave upper edge. Pectoral as long

as the head excluding the snout, or even a little more. Ventral commences below the first third of the dorsal.

Caudal deeply forked. Lateral-line—from 5 to 5^ rows of scales between it and the base of the ventral fin.

Co?o?*j-s—bluish along the back, becoming dull white on the sides and beneath. In some specimens the bases of

the scales are dark coloured, some have a dull band along the side. Fins black in the adult, not always so in

the young.
Habitat.—Sind hills and rivers at their bases.

23. Labeo Sindensis, Plate CXXXII, fig. 2.

Cirrliina Sindensis, Day, Proc. Asi. Soc. of Bengal, 1872, Vol. XLI, p. 319.

B. iii, D. 12-13 (¥^), P. 18, V. 9, A. 7 (|), C. 19, L. 1. 43, L. tr. 8/9.

Length of head 6t, of caudal 4|, height of body 5i in the total length. Eyes—rather nearer snout than

hind edge of opercles, diameter .5| in the length of the head, 2 diameters from the end of snout and 2i apart.

Dorsal profile rather more convex than that of the abdomen. The greatest width of the head equals its length

excluding the snout. Snout rather overhanging the mouth. Interorbital space slightly convex : no lateral

lobe to snout, which in some specimens has a deep groove across it, and is covered with glands. Lips

continuous at the angle of the mouth ; the lower lip thin with a smooth edge, and reflected from off the

mandible which has a thin cartilaginous covering. Barbels— a short maxillary pair. Fins—dorsal commences
midway between the end of the snout and the posterior extremity of the base of the anal, it is rather higher

than the body, its upper edge concave. Pectoral as long as the head excluding the snout. Ventral inserted

under the middle of the dorsal fin. Caudal deeply forked. Lateral-line— 6-1- to 7 rows between it and the base

of the ventral fin. Colours—silvery, with a reddish tinge, the bases of the scales darkest : fins reddish.

Habitat.—Sind, the Punjab (at Lahore and Hm-dwar), also the Deccan at PooEa. This fish is allied

to L. bata, but differs in its much smaller eye, larger number of scales, &c. It attains at least 8 inches

in length.

24. Labeo ariza, Plate CXXXII, fig. 5.

Ci/jmnus ariza, Buchanan, Journey Mysore, iii, p. 344, pi. 31, and Fish. Ganges, pp. 286, 386

;

McClelland, Ind. Cyp. pp. 279, 3.57 ; Cuv. and Val. xvi, p. 430.

Gobio Hamiltonii and Bovianiis, Jerdon, M. J. L. and Sc. 1849, p. 307.

Tylognatlms ariza, Giinther, Catal. vii, p. 63.

B. iii, D. 11 (f), P. 18, V. 9, A. 7-8 (V), C. 19, L. 1. 38, L. tr. 6-7/8.

Length of head 5^ to h\, of caudal SJ, height of body 4 to 44 in the total length. Eyes—rather nearer

snout than hind edge of opercle, diameter b\ in the length of the head, 2 diameters from the end of snout, and

2i apart. Dorsal profile slightly more convex than that of the abdomen. Interorbital space nearly flat. The
greatest width of the head equals its length behind the middle of the eyes : the width of the mouth equals 1/3

of the length of the head. Lips smooth, with a thin cartilaginous covering inside the lower jaw. A few pores

on snout. Barbels—no rostral ones, a very short pair of maxillary ones. Fins—dorsal commences slightly

nearer the snout than the base of the caudal fin, it is 3/4 as high as the body, and has a concave upper margin.

Pectoral nearly as long as the head. Ventral inserted below tlae anterior third of dorsal fin, and not so long as

the pectoral. Caudal deeply forked. Lateral-Hue—Si rows between it and base of the ventral fin. Colours—

leaden gray superiorly, becoming silvery on the sides and beneath.

Habitat.—Wynaad and Bowany river at the foot of the Neilgherry hills in Madras, also -the Cauvery
river. It attains to about 9i inches in length.
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25. Labeo kawrus, Plate CXXXI, fig. 5.

? Chondrostoma Jcawrus, Sykes, Trans. Zool. Soc. ii, p. 358, pi. 62, f. 2 ; Bleeker, Beng. p. 25 ;
Jerdon,

M. J. L. and Sc. 1849, p. 308.

B. iii, D. 11 ff), P. 17, V. 9, A. 7(1), C, 19, L. 1. 38, L. tr. 6/6.

Length of head 5|- to 6, of caudal 4i- to 4|, height of body 5i to 5^ in the total length. Eyes—diameter

3^ to 3f in the length of' the head, 1 diameter from the end of snout, and 1^- apart. Dorsal and abdominal

profiles about equally convex. Width of the head equals its length behind the middle of the eyes. Snout very

obtuse and not overhanging the jaws. The cleft of the mouth commences below the level of the lower edge of

the eye. Lips continuous at the angle of the mouth, the lower one very thin and reflected off the mandible,

which is rounded and has a thin cartilaginous covering : edges of lips smooth. No tubercles on the snout.

Barbels—a, minute maxillary pair. Teef/i—pharyngeal, plough-shaped, 5, 4, 3/3, 4, 5. Fins—dorsal commences

midway between the end of snout and the posterior extremity of the base of the anal fin, it is rather higher

than the head is long, its upper edge is concave. Pectoral nearly as long as the head. Caudal deeply forked.

Lateral-line—rather indistinct in some specimens : 4 j rows of scales between it and the base of the ventral fin.

Colours—silvery, dorsal and caudal fins externally stained with gray : sometimes a dark blotch on the scales

near the commencement of the lateral-line.

This fish, which is from the Deccan, agrees fairly with Sykes' description and figure. His specimen

had no lateral-line.

Habitat.—Poona and the Deccan : the specimen figured (7 inches long) was from Poona.

Genus, 10

—

Osteochilus, Giinther.

Rohita, sp. Cuv. and Val.

Abdomen rounded. Mouth of moderate width, directed more or less downwards : lips thickened, continuous,

fringed or crenulated, the lower beiri}/ reflected from off the mandible, leaving it uncovered in the form of a sharp and

hard, transverse, prominence. No tubercle at symphysis. Snout obtusely rovmded. Barbels, four or tiuo.

Pharyngeal teeth 5, 4, 2/2, 4, 5. Dorsal fin without osseous ray, with a moderate 7iumber of branched ones (10 to

about 20). commencing in advance of the ventrals. Anal with few rays. Scales of moderate or small size : no tiled

row at base of anal fin. Lateral-line passing to the centre of the base of the caudal fin. Gill-rakers short.

Geographical distribution.—Burma and the Malay Archipelago.

SYNOPSIS OF SPECIES.

1. Osteochilus rostellatus, D. y\. A, |, L. 1. 54. Four barbels. Colours uniform. Burma.

2. Osteochilus Neilli, D. xf-fir' ^- -/5, L. 1. 34. Four barbels. A darkish band near commencement of

lateral-line, and a dark mark before base of caudal fin. Burma.
3. Osteochilus cephalus, D. 3/13, A. 3/6, L. 1. 40. Two barbels. Colours uniform. Pegu.

1. Osteochilus chalybeatus, Plate CXXIX, fig. 1.

Mohita rostellatus, Cuv. and Val. xvi, p. 256.

Bohita lineata, Cuv. and Val. xvi, p. 260.

Bohita chalybeata, Cuv. and Val. xvi, p. 271 ; Bleeker, Beng. p. 133 (not syn.)

Labeo chalybeatus, Giinther, Catal. vii, p. 60.

Nga-leh, Burmese.

B. iii, D. 20(tV), p. 18, V. 9, A. 7(|), C. 19, L. 1. .54, L. tr. 8/10.

Length of head 5, of caudal 5, height of body 4^- in the total length. Eyes—diameter 4 in the length

of head, Ij diameters from the end of snout, and 2 apart. Dorsal profile more convex than that of the

abdomen, and rather concave over the orbits : the interorbital space nearly flat. The greatest width of the

head equals its length excluding the snout. Snout overhanging the jaws and without any lateral lobe. Mouth
rather narrow, its width being about 1/3 of length of head. Lips thick and fringed, with an inner fold above

and below. Gill-rakers closely set and short. Barbels—the maxillary pair half as long as the orbit, the rostral

ones shorter. Fins—the dorsal commences midway between the end of the snout and the posterior margin of

the base of the anal fin, its upper edge is straight. Pectoral rather longer than the head excluding the snout,

it does not reach the ventral, nor the latter the anal. Anal laid flat just reaches the caudal, which is moderately

forked. Scales—six rows between the lateral-line and base of the ventral fin. Colours—gray, becoming lighter

below, narrow dark lines along the body : fins black.

Habitat.—Irrawaddy and Salwein rivers in Burma. The specimen figured was from Moulmein.

2. Osteochilus Neilli, Plate CXXX, fig. 2.

Day, Proc. Zool. Soc. 1870, p. 99.

B. iii, D. 17-18 (rl:h>), P- 15, V. 9, A. 7(1), C. 19, L. 1. 34, L. tr. 5^/6^.

Length of head 5j, of caudal 4f to 5, height of body 3^- in the total length. Eyes—diameter 3 1 in the

4 A
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length of Lead, 1| diameters from the end of snout, and 2 apart. Dorsal profile more convex tlian that of the
abdomen. The greatest width of the head equals its length excluding the snout. Interorbital space convex.
Snout rounded and smooth, it scarcely overlaps the mouth which is of moderate width : no lateral lobe. Both lips

fringed, with two, three, or more rows of well-developed papillas internally : groove across the mandibles not
complete ; a cartilaginous covering internally to the lower jaw. Barbels—the rostral do not reach the orbit,

the maxillary extend to beneath its centre. Teeth—pharyngeal, ploun-h-shaped, 5, 4, 3/3, 4, 5. Fins—the
dorsal commences before the ventral, and much nearer to the snout, than to the base of the caudal, its upper
border is somewhat concave ; caudal deeply forked. Scales—4 rows between the lateral-line and the base of
the ventral fin. Colours—grayish-yellow, deepest sujieriorly, every scale being darkest at its base. A dull

spot near the root of the caudal fin, and another ill-defined one near the commencement of the lateral-

line. Fins, yellownsh orange, dorsal darkest at its basal half.

Habitat.—Sittoung and Billing in Burma. The largest specimen, out of seven, measm-ed six inches in

length.

3. Osteochilus cephalus.

Labeo cqjhalus, Cuv. and Val. xvi, p. 374, pi. 487.

B. iii, D. leCfV), P- 20, V. 9, A. 9 (3/C), C. 19, L. 1. 40, L. tr. 7/7.

Length of head 4^, of caudal 4^, height of body 4 in the total length. Eyes—1/5 of length of head,

two diameters from end of snout. The dorsal profile is much more convex than the abdominal. Interorbital

space convex. The snout projects beyond the jaws, it is rather swollen and has many pores opening on its surface :

the mandible has a transverse free edge, with thick lip, both the upper and lower being fringed. Barbels—
one short maxillary pair. Fins—the dorsal commences midway between the snout and base of caudal, and in

advance of the ventrals, its upper border is concave. The anal laid flat reaches the caudal. Scales—4^ rows
between the lateral line and base of ventral fin. Colours—greenish, with the base of each scale darkest.

Habitat.—Pegu., attaining one foot in length.

Genus, 11

—

Daxgila, Cuvier and Valenciennes.

Cyrene, sp. Heckel.

Abdomen rounded. Snout moderately depressed and obtusely roimded. Mouth transverse, more or less inferior.

Lower jaw sharp, covered with a thin lip, and having a tubercle above the symphysis : upper lip fringed. Barbels

small, one maxillary and one mandibular pair. Pharyngeal teeth, 6, 4 or 3,2 or 3/2 or 3, 3 or 4, 5. Dorsal fin rather

long, without any osseous ray, and commencing in advance of the ventrals. Anal short, without a tiled row of scales.

Scales of large, small, or ynoderate size. Lateral-line continuous, passing to the centre of the base of the caudal fin.

Gill-rakers short.

This genus might perhaps be considered as belonging to Cirrhina, merely differing in possessing a few
more rays in the dorsal fin. As however it does not appear to extend into India proper, it is more convenient
for the purpose of adverting to geographical distribution, to leave it as distinct, at least for the present.

Geographical distribution.—From Burma to the ilalay Archipelago.

SYNOPSIS OF SPECIES.

1. Dangila Burmanica, D. 26-38, L. 1. 39-40, L. tr. 7/9. Burma.
2. Dangila Berdmorei, D. 26, L. 1. 31, L. tr. 6/— . Tenasserim Provinces of British Burma.

1. Dangila Burmanica, Plate CXXXI, fig. 2.

Cirrhina Kuhlii, Day, J. A. S. of Beng. 1871, p. 133 (not Cuv. and Val.)

B. iii, D. 26-28 (^l-if^.), P. 16, V. 9, A. 7(|), C. 19, L. 1. 39-40, L. tr. 7/9.

Length of head 7, of caudal 4^ to 5, height of body 4^ to 5 in the total length. Ei/es—diameter 3 in

the length of the head, 1 diameter from the end of snout, and 1^ apart. Dorsal profile more convex than that of
the abdomen. The greatest width of the head equals its length behind the middle of the eyes. Mouth
transverse, with the snout slightly depressed and rounded : upper lip fringed : a small tubercle inside the lower
jaw above the symphysis. Barbels—the maxillary pair as long as the eye, the rostral pair shorter. Teeth—
pharyngeal, 5, 4, 3/3, 4, 5. Fins—dorsal commences above the ninth scale of the lateral-line, its upper edge
concave, and its highest rays 4/5 of the height of the body. Pectoral nearly as long as the head and does not
reach the ventral. Upper caudal lobe the longer. Lateral-lino—5 rows of scales between it and the base of the
ventral fin. Colours—silvery, some of the scales with dark spots at their bases forming rows, or horizontal

bands. Fins orange, the edges of the caudal stained.

This fish is closely allied to Dangila Kuhlii, C. V., but appears to have a shorter head and less number of

scales between the dorsal fin and lateral-line.

Habitat.—Moulmein and Tavoy (where it does not seem to be uncommon) : several specimens obtained
measured up to 10 inches in length. The example figured is 93 inches in length.

2. Dangila Berdmorei.

Dangila Berdmorei, Blyth, J. A. S. of Bengal, 18G0, p. 162 ; Day, Proc. Zool. Soc. 1869, p. 554.
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B. iii, D. 26(Jj), V. 9, A. ;(|), L. 1. 31, L. tr. 6/?

Length of head 5, of caudal 4, height of body 4 in the total length. Ei/es—diameter 2/5 of length of

head, 3/4 of a diameter from end of snout. Pores on front of snout large. A distinct tubercle above

symphysis. Lower lip ratlier thick, not fringed. Barbels—I'ostrals equal the length of the orbit. Fins—
dorsal arises iu the commencement of the second third of the total length. The pectoral does not quite reach

the ventral. Caudal deeply forked. Scales—three and a half rows exist between the lateral-line and the base

of the ventral fin. Colours—uniform in spirit.

Habitat.—Tenasserim Provinces of British Burma. Type in the Calcutta Museum.

Genus, 12

—

Cieehina, Cuvier and Valenciennes.

Bangana, pt. Ham. Buch. : Damjila, sp. Cuv. and Val. : Gyrene, sp. Heckel. : Mrigala, sp. Bleaker :

CrossocMlus, pt. Giinther.

Abdomen rounded. Snout depressed and obtusely rounded, with the soft coverings extremely thin. Mouth
broad, transverse. Upper lip fringed or entire, and not continuous with the loioer lip. Loiver jaw rather sharp,

tvithout any or with a thin lip, generally destitute of any horny covering, but having a small tubercle above the

mandibular symphysis. Barbels small, four, two, or none. Pharyngeal teeth 5, 4, 2 or 3/2 or 3, 4, 5 or 5, 3, 2/2, 3, 5.

Dorsal fin rather short, or of moderate length, without any osseous ray, and commencing in advance of the ventrals.

Anal fin short, without a row of tiled scales. Scales of large, small, or moderate size. Lateral-line continuous,

passing to the centre of the base of the caudal fin. Gill-rakers short.

Geographical distribution.—Fresh waters of Beloochistan,* Sind, through Burma, and extending through

the East Indian Archipelago.

SYNOPSIS OF SPECIES.

1. Cirrhina eirrhosa, J). 17-19, L. 1. 42-44. Four barbels. Upper lip entire. Southern India.

2. Cirrhina mrigala, D. 15-16. L. 1. 40-45. Two barbels. Upper lip entire. Cutch, Sind, Punjab,

Bengal and Burma.
3. Cirrhina latia, D. 10-11 . L. 1. 38-40. Four barbels. Upper lip fringed. Sind, India generally.

4. Cirrhina reba, D. 10-11. L. 1. 35-38. One pair of short rostral barbels. Upper lijD indistinctly

fringed or entire. Throughout India.

6. Cirrhina fulungee, D. 10, L. 1. 48. Two barbels. Poona and the Deccan.

1. Cirrhina eirrhosa, Plate CXXXI, fig. 3.

Cyprinus cirrhosus, Bloch, xii, p. .52, t. 411 ; Bloch, Schn. p. 450.

Dangila Leschenaultii, Cuv. and Val. xvi, p. 235, pi. 471.
Cirrhina Blochii, Cuv. and Val. xvi, p. 290.
Cirrhinus Ctivierii, Jerdon, M. J. L. and Sc. 1849, p. 304.

Cirrhi?ia Leschenaultii, Giinther, Catal. vii, p. 36.

Ven-candi, Tam. ; Aruzu, Tel.

B. iii, D. 17-19 (ri:W, P- 19, V. 9, A. 8 (|), C. 19, L. 1. 42-44, L. tr. 8/9, Vert. 21/17.

Length of head 5j to 6, of caudal .5, height of body 4|- to 5 in the total length. Eyes—diameter 3t in

the length of the head, 1 diameter from end of snout, and 1| apart. Dorsal profile more convex than that of

the abdomen. The greatest width of the head equals its length excluding the snout. Width of mouth equals

1/3 of the length of the head. Usually some fine pores on the snout, which does not project beyond the jaws.

Barbels—the maxillary are about 1/3 as long as the eye, the rostral pair are rather longer. Teeth—
pharyngeal teeth plough-shaped and with the sides of the outer ones roughened, 5, 4, 3/3, 4, 5. Fins—the dorsal

as high as the body, it arises considerably in advance of the ventrals, and midway between the snout and the
posterior portion of the base of the anal fin, its upper margin concave : in some large specimens the first

few rays are very elongated. Caudal deeply forked or lunated. Scales— 5i^ to 6^ rows between lateral-line

and the base of the ventral fin. Colours—silvery, every scale having a red centre, except along the abdomen
where they are of a dull yellowish-white. Dorsal and caudal stained with gray, also the outer end of the anal

and pectoral.

Habitat.—Godavery, Kistna and Cauvery rivers, and generally in southern India. Grows to I5 feet in

length. Is a very active fish and fair eating, but bony.

2. Cirrhina mrigala, Plate CXXIX, fig. 4.

Cyprinus mrigala, Ham. Buch. Gang. Fish. pp. 279, 386, pi. 6, f. 79; McClelland, Ind. Cyp.

pp. 276, 350.

Cirrhina ruhripinrds and plumbea, Cuv. and Val. xvi, pp. 288, 289, pi. 479.

• I have examples of a species of this genus from GwaiUir, which I purpose naming after its donor, Colonel Miles, Cirrhina
Milesi. It was found in the Hubb river.

4 A 2
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Cirrldna mrigala, Cuv. and Val. xvi, p. 294; Giiuther, Catal. vii, p. 35; Day, J. A. S. of B. 1871,
p. 135, pi. ix, f. 6, a, b.

Mrigala Unchanan!, Bleeker, Prod. Cyp. p. 226.
MirrgaJi, Ooriiili

;
Mrigala, Beng. and Hind. ; Nairn, Hind. (N. W. P.) ; Nga-hyin and Nga-gyein, Bnrm.

;

Mor-ah-kee, Siud. and Cutch.

B. iii, D. 15-16 (y^^Ta), P. 15, V. 9, A. 8 (|), C. 15, L. 1. 40-45, L. tr. 6J-7/8i.

Length of head 5 to 5i, of caudal 5, height of body 4 to 5i in the total length. Eijes—in the anterior
1/2 of the head, diameter 3^ to 4 in the length of the head, 1 to li diameters from the end of snout,
and 2 apart. The greatest width of the head equals its length behind the middle of the eyes. Width of the
mouth equals 2/5 of the length of the head. Pores present or absent on the snout. Teeth—pharyngeal teeth
plough-shaped, 5, 4, 2/2, 4, 5. Fins—dorsal nearly as high as the body, it arises rather nearer to the snout
than to the base of the caudal fin, and opposite the 12th scale of the lateral-line, upper margin of fin slightly
concave, in Sind deeply so. Pectoral as long as the head excluding the snout, and does not reach the ventral.
Caudal with sharp and deeply forked lobes, which have convex edges internally. Scales—5^ to 6 rows between
the latter and the base of the ventral (4^ in C. pluvibea). Colours—silvery, dark gray along the back,
sometimes having a coppery tinge : the pectoral, ventral and anal, orange stained with black. Eyes
golden.

Cirrhifiafuhingee, Sykcs, is very closely allied to G. mrigala, but its barbels are shorter.
Habitat.—Rivers and tanks in Bengal, Dcccan, N". W. Provinces, Punjab, Sind, Cutch, and Burma,

growing to 3 feet in length. It is an excellent species for stocking tanks with. 1 have taken it in Rangoon
18 pounds in weight.

3. Cirrhina latia, Plate CXXX, fig. 4.

Cyprinus latins, and gohama. Ham. Buch. Fish. Ganges, pp. 345, 346, 393 ; Cuv. and Val. xvi,

pp. 411, 413.
.f Cyprinus sada. Ham. Buch. 1. e. pp. 344, 393 ; Cuv. and Val. xvi, p. 385.
Barbus diplochilus, Heckel, Fische aus Kashmir, p. 53, t. 10, f. 1 ; Cuv. and Val. xvi, p. 204.
Tylognathus barbatulus, Heckel, in Hiigels Eeise, iv, p. 376, and in Russ. Reisen, II, iii, p. 283,

(no description).

Gonorhynclms fimbriatus, macrosomus and brevis, McClell. Ind. Cyp. pp. 282, 372, 373, 375, pi. 43, f. 3,

6, and 7, (from H. B.'s MSS.)
^

Chondrostoma wattanalt, Sykes, Trans. Z. Soc. ii, p. 360, t. 62, f . 4 ; Bleeker, Beng. p. 25.
Crossocheilus latins and gohama, Bleeker, Pro. Cyp. p. 110; Giinther, Catal. vii, p. 71.

Crossocheilus diplochilus, Stcind. Verb, zool.-bot. Ges. Wien, 1866, p. 791.
Crossocheilus barbatulus, Giinther, Catal. vii, p. 72 ; Beavan,* P. Z. S. 1872, p. 152, f. 2.

Crossocheilus rostratus, Giinther, 1. c. p. 72, and Zool. Record, 1870, p. 135.
Crossocheilus sada, Giinther, 1. c. p. 74.

Kala-batta, Bengali ; Behrah and Tellarree, Punj. ; Curru, Sind.

B. iii, D. 10-11 (y?^), P. 15, V. 9, A. 7 (f), C. 19, L. 1. 38-40, L. tr. QjQ, Vert. 15/17.

Length of head 6 to 6|, of caudal 41 to 6, height of body 5^ to 7 in the total length. %es—rather behind
the middle of the head in the adult : in the middle in the young : diameter 3^ to 5 in the length of the head,
about 2 diameters ft-om end of snout, and also apart. Dorsal profile more convex tlian the abdominal. Upper
surface of the head rather broad : snout overhanging the jaws and having a small lateral lobe. Upper lip deeply
indented on the edge, and each indentation (in some specimens) having a tricuspid termination, this is most
seen in examples from Calcutta and Orissa, least so in those from Sind, the Punjab, and central Provinces : the
surface rough as in Discogriathns. Lower lip with a strong sharp horny covering, the lip at the angle having a
sort of pendulous lobe : the under surface of the jaw with a round, callous, and rather elevated spot, which in
the adult has a free anterior edge. Barbels—a rostral pair and sometimes a short maxillary pair. Teeth—
pharyngeal, crooked, 5, 4, 2/2, 4, 5. Fins—dorsal commences about midway between the end of the snout and
base of the caudal fin in the young, but rather nearer the snout in the adult. Pectoral as long as the head, its

outer three or four rays rather thickened. Caudal deeply forked, upper lobe sometimes the longer. Lateral,
line—3| to 4| rows between it and the base of the ventral fin. Colours—brownish-olive, irregularly spotted
with black marks. Dorsal and caudal fins yellowish, stained with gray, the others orange.

This fish has much the character of a loach or of a Discognathus, adhering to stones in the beds of rivers.
Hamilton Buchanan observes that G. gohanna diff'ers very little from C. latia, but it dies very soon out of water,
and its form is somewhat deeper and mure protuberant on the back.

Hahitat.—^'mA, Orissa, Bengal, N. W. Provinces, Punjab, Deccan, and along the Himalayas. It attains
8 inches in length.

• lu the British Museum these specimens are marked CrossocUlus Eawulensis, Beavau.
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4. Cirrhina reba, Plate CXXX, fig. 3.

Cyprinws reba, Ham. Buch. Fish. Ganges, pp. 280, 386 ; McClelland, Ind. Cyp. pp. 276, 354.

GoUo isurus and limnopMlus, McClell. Ind. Cyp. pp. 279, 358, pi. 55, f. 3; Cuv. and Val. xvi,

pp. 431, 464.

Chondrostoma Oa/>igeticum, Cuv. and Val. xvii, p. 399 ; Giinther, Catal. vii, p. 76.

Cirrhina Dussumieri and reba, Cuv. and Val. xvi, pp. 291, 292, pi. 480.

Cirrhina Bengalensis, Bleeker, Verh. Bat. Gen. xxv, Beng. en Hind. p. 136.

Mrigala Bengalensis, Bleeker, Pro. Cyp. p. 226.

Cirrhinichthys Dussumieri, Bleeker, Atl. Ich. Cyp. p. 28.

Gobio bangon, limnophilus and Dussumieri, Jerdon, M. J. L. and S. 1849, p. 308.

Cirrhina rewah, Steind. Sitz. Ak. Wiss. Wien, Ivi. p.

Crossochilus reba, Giinther, Catal. vii, pp. 72, 74.

Eelemose and Chittahri, Tel. ; Chetchua-porah, Ooriah ; Batta, Bengali ; Beivah, Hind. ; Soonnee, Punj.

and Sind. ; Lasseem, Assam.

B. iii, D. 10-11 (f:f ) , P. 16, V. 9, A. 8 (|), C. 19, L. 1. 35-38, L. tr. 7/9.

Length of head 6 to 65:, of caudal 4i to 5i, height of body 4 to 4| in the total length. Eyes—diameter

4 in the length of head, 1 to li diameters from the end of snout, and nearly 2 apart. Dorsal profile slightly

more convex than that of the abdomen. The greatest width of the head equals its length excluding the snout.

Snout slightly projecting, more distinctly in the immature. Upper lip fringed in the young, sometimes entire

in the adult. A thin cartilaginous layer covering inside of lower jaw. Pores on snout present or absent.
* Barbels— a, short rostral pair, which may be absent: none on the maxilla. Teeth—pharyngeal, 5, 4, 1/1, 4, 5.

Fins—dorsal commences slightly nearer the snout than the base of the caudal fin, and anterior to the ventral,

upper margin of the fin concave. Pectoral neai-ly as long as head. Caudal with deep, sharp, lobes. Lateral.

line—five to six rows of scales between it and the base of the ventral fin. Scales—hexagonal. Colours—
silvery, scales generally darkest at their edges, forming bluish longitudinal bands above the lateral-line. The
young have sometimes a leaden-coloured band along the side.

Gobio angra, McClelland, Ind. Cyp. pp. 227, 354, I believe to be this species for reasons given at p. 541.

Gobio angraoides, Jerdon, from the Malabar coast of India, is perhaps only a variety of this species; it

has however 44 rows of scales along the lateral-line, whilst the upper lip is scarcely fringed. Having obtained

several specimens in South Canara I have come to the conclusion that it can only be considered a variety.

That Cypriiius bangon (H. B.) McClelland, is C. reba, is I think unquestionable. H. B. observes in his

MSS. list, Goiakpur district, " the Bhangan of Rangpur is here called Biildi." In the Kangpur list the

description is nearly the same as part of G. reba, in the Fishes of the Ganges. In his Bhagalpur list he observes

the Banghi Bewa is the Bhangan of Rangpur.
Habitat.—Throughout India, attaining a foot in length.

5. Cirrhina fulungee, Plate CXXXII, fig. 1.

Chondrostoma fuluvgee, Sykes, Trans. Zool. Soc. ii, p. 358 ; Bleeker, Beng. p. 25.

Gymnostomus fulungee, Giinther, Catal. vii, p. 76.

B. iii, D. 10 (f), P. 15, V. 9, A. 7 (|), C. 19, L. h 48, L. tr. 8/9.

Length of head 6j, of caudal 4f, height of body 5j in the total length. Eyes—diameter 1/3 of the

length of head, 2/3 of a diameter from the end of snout, and 1 apart. Dorsal and abdominal profiles about

equally and slightly convex : the greatest width of the head equals its length excluding the snout. Snout

slightly overhanging the mouth. The upper lip scarcely fimbriated, the two not continuous : the lower

is reflected from off the mandible, which is transverse, sharp, having a tubercle above the symphysis, but no
cartilaginous covering. Barbels—a very short rostral pair : none on the maxilla. Fins—the dorsal nearly as

high as the body, its upper edge concave, it commences midway between the end of the snout and the postci'ior

end of the base of the anal fin. Pectoral almost as long as the head, ventral of equal length. Caudal deeply

forked. Lateral-line—6^ rows of scales between it and the base of the ventral fin. Colours—brownish along

the back, divided by a light bluish band from a silvery abdomen : dorsal and caudal stained with gray.

Habitat

.

—Poona and the Deccan.

Genus, 13

—

Semiplotus, Bleehir.

Abdomen rounded. Snout thick and prominent. Mouth wide, transverse, inferior, ivith a hnob at the

symphysis. No barbels. Pharyngeal teeth plough-shaped, 4, 3, 2/2, 3, 4. Dorsal fin long, its last undivided ray,

strong, osseous, and either serrated or entire. Anal rather short. Scales large : no tiled row at the base of the anal

fin. Lateral-line pyassing to the centre of the base of the caudal fin. Gill-ral-ers short.

Geographical distribution.—Assam and Chittagong Hill ranges, as well as Burma.

SYNOPSIS OF SPECIES.

A.-

—

Dorsal ray serrated.
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1. Semiplotus modestus, D. 24, A. 9-10, L. 1. 32-34. Last undivided dorsal ray osseous and serrated.

Akyab.
B.

—

Smooth dorsal ray.

2. Semiflotus McClellandi, D. 3/25, A. 9, L. 1. 27. Last undivided dorsal ray osseous and entire.

Colour, silvery. Assam and Burma.

A.

—

Serrated dorsal ray.

1. Semiplotus modestus, Plate CXXXIII, fig. 1.

Day, Proc. Zool. Soc. 18/0, p. 101.

B. iii, D. 24(^), P. 15, V. 9, A. 9-10(^V). C. 19, L. 1. 32-34, L. tr. 7^/7^.

Length of head 5^ to Si, of caudal 4i, height of body nearly 3 in the total length. Eyes—diameter
3 to Si in the length of head, 1 diameter from end of snout, li diameters apart. Snout broad, obtuse,

overhanging the mouth : several open pores on either side. Mouth inferior, transverse, a thin cartilaginous

covering to the lower jaw. A small knob at the symphysis. The posterior extremity of the maxilla extends

to beneath the middle of the orbit. Barbels—absent. Teeth—pharyngeal, 4, 3, 2/2, 3, 4. Fins—dor.sal fin

commences anterior to the origin of the ventral, and extends to above the anal, its last undivided ray is osseous,

serrated, and as long as the head excluding the snout. The pectoral reaches the ventral and the latter the

anal. Caudal forked. Lateral-line—3| rovrs of scales between it and the base of the ventral fin. Colours—
silvery, darkest in the upper half of the body. Ventrals and anal tipped with orange.

Habitat.—HUl ranges near Akyab : two specimens obtained, up to h\ inches in length.

B.

—

Smooth dorsal ray.

2. Semiplotus McClellandi, Plate CXXXIII, fig. 4.

Cyprinus semiplotus, McClell. Ind. Cyp. pp. 274, 34G, pi. xxxvii, fig. 2 ; Cuv. and Val. xvi, p. 68.

Semiplotus McGlellandi, Bleeker, Atl. Ich. Cyp. p. 25 ; Giinther, Catal. vii, p. 204.

Sundaree, Sentoree, and Lah-bo-e, Assam.

B. iii, D. 27-28(^^3^), P. 16, V. 10, A. 9(.?), C. 19, L. I. 27-33, L. tr. R/G.

Length of head 5|^ to 6, of caudal 4 to 4^, height of body 3^ in the total length. Eyes—in the middle
of the length of the head, diameter from 4 to 6 in the length of head, the width of the interorbital space

ei|ualling rather above half the length of the head. Dorsal profile more convex than that of the abdomen :

the height of the head equals its length. Snout obtuse, and thickened : with a row of about 6 open pores,

passing across it and towards the orbit. A horny covering to lower jaw. Barbels—absent. Teeth—pharyngeal,

plough-shaped, 4, 3, 2/2, 3, 4. Fins—dorsal commences midway between the end of the snout and the end of

tlie base of the anal fin, its height slightly exceeding half of that of the body, its last undivided ray strong,

osseous, entire, and rather longer than the head excluding the snout. Pectoral nearly as long as the head, it

reaches to above the ventral, wliich is inserted below the fourtli or fifth dorsal ray. Anal laid flat nearly reaches

the base of the caudal which latter is deeply forked. Lateral-line—nearly straight, 3| rows of scales between
it and the base of the ventral fin. Colours—of a leaden silver, darkest superiorly : the pectoral, ventral, and
anal orange.

GrifBth observes that the smaller examples are iisually found near rapids, the larger ones in deeper water
where of an evening they are seen rising, but refuse all baits. McClelland states that this fish is reckoned the

most delicious in Assam. I can however record from personal observation that it is rich and very liable to set

up intestinal irritation.

Habitat.—Rivers in Assam, especially in the upper portions of that district, but found as low as Goalpara :

also Burma. It is often termed Bajah-mas. or "kings' fish" in upjier Assam, as it is asserted that when captured

it had to be taken to the Rajahs for their own consumption. As it is very common this explanation is

improbable, ilore likely a tax was levied on its capture. It attains at least two feet in length.

Genus, 14

—

Scaphiodon, HecJcel.

Capoeta, sp. and Chondrostoma, sp. Cuv. and Val. : Dillonia, Gymnostomus, sp. Heckel.

Abdomen rounded. Snout rounded. Mouth transverse, inferior, with the mandibular edge nearly straight

and, sharp : roithout any Jcnob above the symp)hysis. The mandibles angularly bent inwards. A horny layer inside

the lower jaiv, which is not covered by lip. No lower labial fold. Barbels four, two, or absent. Pharyngeal teeth,

plough-shaped, 5 or 4, 3, 2/2, 3, 4 or 5. Dorsal fin of moderate extent,* its last imdivided ray being osseous and
serrated or entire, or else articulated. Anal rather short. Scales large, of moderate or small size, and sometimes
irregularly disposed. Lateral-line passing to the centre of the base of the caudal fin.

This genus is closely allied to Semiplotus, but its dorsal fin is of less extent.

* None of the followiog species agree with Dr. Giinther's definitionof the genus (_Capoeta) Scaphiodon :—Dorsal fin "with not
more than nine branched rays," all exceeding that number.
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Geographical distrihution.—Rivers of Western Asia extending to those in Sind and along the Western
Ghauts, as low as the Neilgherry hills and rivers at their base.

SYNOPSIS OF SPECIES.

A.

—

A pair of maxillary barbels.

1. Scaphiodon Watsoni, D. 13, L. 1. 33, L. tr. 6/6. A pair of maxiUaiy barbels. Last undivided dorsal

ray, osseous, serrated. Sind hills and Punjab salt range.

2. Scaphiodon irregularis, D. 13, L. 1. 36, L. tr. 9/9. A pair of maxillary barbels. Last undivided dorsal

ray osseous, serrated. Sind hills.

B.

—

Barbels absent.

3. Scaphiodon Thomassi, D. 14-15, L. 1. 39. Barbels absent. Last tindivided dorsal ray articulated.

Silvery. South Canara.

4. Scaphiodon Nashii, D. 14-15, L. 1. 40-43. Barbels absent. Last undivided dorsal ray articulated.

A black band along the side ; fins with black marks. Coorg, hiU streams of Wynaad and South Canara.

6. Scaphiodon brevidorsalis, D. 14, L. 1. 40. Barbels absent. Last undivided dorsal ray osseous, entire.

Silvery. Rivers at base of Neilgherry hills.

A.

—

A pair of maxillary barbels.

1. Scaphiodon Watsoni, Plate CXXXV, fig. 2.

Day, Journal Asiatic Society of Bengal, 1872, Vol. xli, jit. ii, p. 324.

B. iii, D. 13(^), P. 15, V. 8, A. 9(f), C. 19, L. 1. 33, L. tr. Bje.

Length of head 1/5, of caudal 1/5, height of body 2/9 of the total length. Eyes—situated in the last

part of the anterior half of the head, diameter 2/9 of length of head, 1| diameters from end of snout.

Interorbital space rather convex. Snout rounded, rather overhanging the mouth, and covered with glands :

mouth transverse, inferior : mandibles sharp, not enveloped by lip, and having a horny layer inside. Barbels—
a maxillary pair as long as the eye. Teeth—pharyngeal, plough-shaped, 4, 3, 2/2, 3, 4. Fins—dorsal

commences rather in front of the ventrals, and midway between the end of snout and base of caudal, its last

undivided ray strong, osseous, serrated, as long as the head without the snout, and nearly as long as the
branched rays which are two-thirds as high as the body. Pectoral as long as the head excluding the snout,

but not reaching the ventrals. Caudal forked. Lateral-line—very slightly curved, 3j rows of scales between
it and ventral fin. Colours—silvery, dashed with gold, lightest on the abdomen. Various and very irregular

black spots on the body.

Habitat.—Rivers on Sind hills and salt range of the Punjab.

2. Scaphiodon irregularis, Plate CXXXV, fig. 3.

Day, Journal Asiatic Society of Bengal, 1871, Vol. xli. pt. ii, p. 324.

B. iii, D. 13(t^), p. 17, V. 8, A. 2/7, C. 19, L. 1. 36, L. tr. 9/9.

Length of head 1/5, of caudal 1/5, height of body 1/5 of the total length. Eyes—situated rather before

the middle of the length of head, fi diameters from end of snout, and also apart. Interorbital space nearly
flat. Snout somewhat rounded, covered with glands and having a depression across it from eye to eye. Mouth
transverse, upper jaw slightly the longer. Barbels—a maxillary pair nearly as long as the eye. Fins—dorsal

commences rather before the ventrals, midway between the end of the snout and the base of the caudal, its

third undivided ray is osseous, weak, and serrated, nearly half as long as the head, whilst the fin is three-fourths

as high as the body. Pectoral nearly as long as the head. Caudal forked, its lower lobe the longer. Scales—
two or three rows above the lateral-line are of a large oblong form, above which are numerous little irregular

ones continued forwards to the head : 4| rows between tl^e lateral-line and the base of the ventral fin.

Colours—olive, shot with gold.

This species is closely allied to the last, from which it more especially differs in the scaling.

Habitat.—Sind hills to 3500 feet elevation.

3. Scaphiodon Thomassi, Plate CXXXIV, fig. 1.

B. iii, D. 14-15 (tt^ty), P- 16, V. 9, A. 8 (|), C. 19, L. 1. 39, L. tr. 71?.

Length of head 5t to 6, of caudal 4} to 4|, height of body 3| in the total length. Eyes—diametc-r 4i

in the length of the head, 2 to 2j diameters from the end of snout, and 2 apart. Height of head almost equals

its length, its width is much less. Snout obtuse, overhanging the mouth, which is transverse : its width
equalling that of the head behind the middle of tlie eyes. Mandible anteriorly with a liorny covering. Lips
not continuous, the upper one fringed. Large pores on the snout and upper li]3, and a line of them continued

to under the eye. Barbels—absent. Fins— dorsal arises slightly nearer the snout than the base of the caudal,

it is 3/4 as high as the body, its last undivided ray weak, articulated. Pectoral as long as the head. Ventral
arises under the fourth or fifth dorsal ray, it does not quite reach the anal, the latter when laid flat extends to

the caudal, which is deeply forked. Scales—4^ rows between the lateral-line and the base of the ventral fin.
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Colours—of a dull silvery colour along tlie back, with an indistinct silvery band along tlie side, and of a dull

wliite beneath. A dark band along the dorsal fins, and caudal with a dark outer edge.

Habitat.—South Canara, from whence H. S. Thomas, Esq.. of the Madras Civil Service, after whom I

have named the species, sent me two examples.
^

4. Scaphiodon Nashii, Plate CXXXIII, fig. 3.

Barhus Nasldi, Day, Proc. Zool. Soc. 1868, p. 684..

B. iii, D. 14-15 (yfrfir), P- 15, V. 9, A. 7 (f), C. 20, L. 1. 40-43, L. tr. 7/7.

Leno-th of head h\ to 6, of caudal 4i- to 4|, height of body 4 to 5 in the total length. Eyes—diameter

3 to 4 in the length of the head, 1 to 1,}- diameters from the end of snout, and \\ to If apart. The greatest

width of the head equals its length excluding the snout. Mouth broad, inferior, transverse, and overhung by

the snout.* Lips thin, without any transverse fold across the lower one. Snout in the adult covered by

papilla?. A thick horny covering inside the lower jaw in adults. UarieZ-s—absent. Teeth—pharyngeal,

crooked, sharp, 5, 4, 3/3, 4, 5. Fins—dorsal commences nearer the snout than the base of the caudal, it is 3/4

as high as the body, its upper edge concave, no osseous ray. Pectoral about as long as the head. Ventral

arises below the middle of the dorsal fin, and does not quite reach the anal, nor the latter the caudal which is

deeply forked. Free portion of the tail as long as high. Scales—4| rows between the lateral-line and base of

ventral fin. Colours—roddish-brown along the back, abdomen silvery. A black band passes from the eye to

the centre of the caudal fin. A dark band along the middle third of the dorsal, which is edged superiorly by

scarlet, a dark band on anal having a light anterior edge : a dark edging to the caudal. The yomig are

silvery-gray along the back, becoming silvery on the sides : the lateral baud terminates in a black blotch at

the base of the caudal fin.

Habitat.— Cooi-g, hill-streams of South Canara and the Wynaad. I received a small specimen (4 inches

long) in rather a mutilated condition from Praserpett, collected by Dr. Nash in 1868 ; lately I have received two

fine specimens from Mr. Thomas, collected in South Canara.

5. Scaphiodon brevidorsalis, Plate CXXXIII, fig. 2.

Semiplotus brevidorsalis, Day, Proc. Zool. Soc. 1873, p. 239.

Mean-candee, Tamil.

B. iii, D. 14 (J^-), V. 9, A. 7, L. 1. 39-40, L. tr. 7-8/9.

Length of head 6, of caudal 4^, height of body Si in the total length. Eyes—diameter 3 to 4 in the

length of head, and situated in or rather before the middle of its length, and 2i apart. Dorsal profile much
more convex than that of the abdomen. Snout swollen, overhanging the jaws ; mouth inferior, transverse :

three rows of large pores across the snout, and extending on to the preorbital bone ; knob at symphysis badly

developed : a thin cartilaginous covering to both jaws. Upper lip crenulated. Barbels—absent. Fins—last

undivided dorsal ray osseous, very strong, entire, longer than the head by a distance equal to one diameter of

the orbit ; dorsal fin commences midway between the snout and the base of the caudal, the fin two-thirds as

high as the body below it. Pectoral falciform, extending to over the venti-al, which last is long, reaching to

the anal : caudal deeply forked. Scales—4? rows between the lateral-line and the base of the ventral fin.

Colours—silvery, darkest along the back, fins stained with gray.

Habitat.—Rivers below the Neilgherry hills in the Madras Presidency.

Genus, 15

—

Caeassius, Nilsson.

Abdomen rounded. Snout obtuse and rounded. Mouth anterior, arched, and rather narrow : lips thin. No
barbels. Pharyngeal teeth compressed and in a single series, 4/4. Dorsal fin long, commencing opposite the ventrals,

and having its last undivided ray osseous and serrated : last undivided anal ray osseous and normally serrated.

Scales of moderate size. Lateral-line complete to the centre of the base of the caudalfin.

Qeographical distribution.—Temperate portions of Europe and Asia; baring been domesticated it has

degenerated into numerous varieties.

SYNOPSIS OP SPECIES.

1. Carassius aiiratus, D. T-^'-jg, A. 3/5. From rifle green to silver or orange colours. Bombay?
China, &c.

1. Carassius auratus.

Cyprinus auratns, Linn. Sys. Nat. vol. i, p. 527; Bl. Schu. p. 439 ; Lacep. vol. v, p. 553 ;
Cuv. and Val.

vol. xvi, p. 101 ; Richard, Ich. China, p. 293.

Carassius auratus, Bleeker, Atl. Ich. Cyp. p. 74 ;
Gunther, Catal. vol. vii, p. 32 (exclude Cyprinus NuJcta.)

* The mouth in this species alters so with age, that until I had compared specimens of my Osteochilus Malahariais with

gradations of Scaphiodon Nashii since obtained, I could have not believed in tlieir beins identical. In the young the jaws are

compressed, each with a cartilat;iiions covering : the lips at the angle are tliick and continuous, not continued across the chin. As age

increases the mouih widens, the cartilaginous covering becomes more horny, and the colours of the fish alter.
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B. iii, D. 19-21 (T-j^Tir)> P- 1^. V. 9, A. 8(f), C. 19, L. 1. 27-29, L. tr. 61110, Vert. 18/13.

The gold carp is too well known to require any detailed description.

The almost endless deformities into which, due to domestication, this species has degenerated, may be

briefly defined as follows. Vertebral column only deformed : fins also abnormal, the dorsal being decreased or

even absent : the anal spine double : caudal enlarged and with three or four lobes. Occasionally the eyes are

protruding. As I doubt whether this fish has ever been found wild in India, I have not considered it

necessary to give a figure or its numerous synonyms.
Hahital.—Mr. Masters, according to Dr. Giinther, sent three adult specimens from Bombay to the

British Museum, still I suspect they were not captured wild in India, the nearest point where tliey are

obtained in a state of nature, being high up in Upper Burma, or rather within the borders of China, from
whence Dr. J. Anderson brought examples.

Genus, 16

—

Catl.4, Cuvier and Valenciennes.

Gihelion, Heckel ; Hypseloharbus, Bleeker.

Head hroad : snout with very thin integuments, upper lip absent, the lower moderately thicJc, having a
continuous and free posterior margin. The lower jaw with a moveable artictdation at the syr>iphysis, bid destitute of

any prominent tubercle. No barbels. Gill raJcers long, fine, and closely set. Eyes with free orbital margins.

Pharyngeal teeth plough-shaped, 5, 3, 2
|
2, 3, 5. Dorsal fin rather long, without osseo^ls ray, it commences

somewhat in advance of the ventrals : anal short: caudal forked. Scales of moderate size, no tiled row along the base

of the anal fin. Lateral-line continuous to the centre of the base of the caudal fin.

Geographical distribution,.—This fish appears to be absent from Southern India, below the Kistna at

Masulipatara : it is found in Sind, the Punjab, also in the N. W. Provinces, the Deccan, and tiiroughout Bengal,

Assam, and Burma as far as the Pegu river. It is said not to exist in Tenasserim, but is present in

Siam.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Catla Buchanani, D. 17-19, A. 8, L. 1. 40-43, L. tr. 7|/9.

1. Catla Buchanani, Plate CXXXIV, fig. 5.

Cyprinus catla. Ham. Buch. Fishes of Ganges, pp. 287, 318, 387, pi. 13, f. 81; McClelland, Ind. Cvp. pp.

275, 348 ; Cuv. and Val. xvi, p. 433.

Leuciscus catla, Val. in Bel. Voy. Ind. Orient, p. 379, pi. 3, f. 2.

Catla Buchanani, Cuv. and Val. xvii, p. 411, pi. 615 ; Bleeker, Verb. Bat. Gen. xxv, Beng. en Hind,

p. 142 ; Giinther, Catal. vii, p. 34 ; Day, Proc. Zool. Soc. 1869, p. 370.

Cyprinus abramioides, Sykes, Trans. Zool. Soc. ii. p. 363, pi. 61, f. 2.

llypselobarbus (Tambra) abramioides, Bleeker, Pro. Cyp. p. 275.

Botchee, Telugu : Catla, Bengal, Hind, and Punj. : Barkur, Ooriah: Nga-thaing, Burmese: Tambra,

Hind, in Bombay : Boassa, Hind, in N. W. Provinces : Tay-lee, Sind.

B. iii, D. 17-19 (Tt:fa)> P- 21, V. 9, A. 8 (|), C. 19, L. 1. 40-43, L. tr. 7|/9, Vert. 17/18.

Length of head 4|- to 4|, of caudal 4j to 4J, height of body 3 to 3^ in the total length. Eyes—in the

anterior half of the length of the head, diameter 6 to 7 in the length of the head, 2 diameters from the end of

the snout, and 3 apart. Dorsal jirotile much more convex than that of the abdomen. The greatest width of

the head equals its length behind the middle of the eyes. Mouth wide, lower jaw prominent : in large

specimens some pores on the snout. Teeth—pharyngeal, plough-shaped, 6, 3, 2
|
2, 3, 5. Fins—dorsal

commences in advance of the ventrals, is 2/3 as high as the body, and with a concave upper edge. Pectoral

extends to the ventral, and the latter, in males, to the anal. Anal laid flat, reaches to beyond the
commencement of the caudal. The fins in some specimens are much elongated. Lateral-line—from 5^ to 6-|

rows of scales between it and the base of the ventral fin. Colours—grayish above, becoming silvery on the sides

and beneath. Fins dark coloured, in some specimens nearly black.

This fish is largely employed for stocking tanks. In May, 1875, Mr. Mitchell had a tank 65 x 58 feet

and 13 feet deep, dug upon his ground at Garden Beach, near Calcutta ; into it were put some fry of this

species, from 1/2 to 1 inch or less in length. September 22nd it was netted, and several dozens captured, one
of the largest weighing 14 oz. and measuring 11 inches in length : the others were 1 or 2 oz. lighter. (Nature,

Dec. 9th, 1876, p. 107).

Habitat.-— Sind, Punjab, through India to the Kistna, and eastwards through Bengal, and Burma to

Siam. It attains at least 6 feet in length, and is much esteemed as food when not exceeding 2 feet, larger

ones are coarse. It resides in fresh or brackish water, being found within tidal influence. " It is a very strong
active animal, and often leaps over the seine of the fishermen, on which account, when fishing for the Catla,

they usually fellow the net in canoes, and make a noise by shouting and splashing with their paddles." (Ham.
Buchanan). It is said never to take a bait, but as it rises at natural flies, it could probably be taken with
artificial ones.

4 B
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Genus, 17

—

Thtxnichthts, BleeJcer.

Mola, pt. Blytli.

Pseudohranchue present. Abdomen rounded. Head somewhat compressed: integuments over snout thin : upper

lip absent: only a short labial fold on the side of the mandible. Mouth rather wide, antero-lateral, u-ith the lower

jaw somewhat j^rominent. No barbels. Gill rakers short or absent. Eijes in the middle of the depth of the head,

and tuithout amj adipose lid. Pharyngeal teeth molariform, compressed, close together, 5, 3 or 4, 2 or 3
|
3 or 2,

4 or 3, 5. Dorsal fin short, without osseous ray : ventral commencing below the dorsal : anal short and entirely

posterior to the dorsal. Scales small. Lateral-line complete, running to or a little below the centre of the base of the

caudal fin. Intestinal tract narrow, and tvith numerous convolutions.

This Genus is separated from the succeeding one {AmUypharyngodon), irrespective of its pharyngeal

teeth, because of the position of the dorsal, ventral, and anal tins, and its liaving an entii-e instead of an

interrupted lateral-line.

Geographical distribution.—The Kistna and Godavery rivers in India from the Dcccan to their

terminations : also the Malay Archipelago.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Thynnichthys sandhhol, D. 12, A. 8, L. r. 120. Kistna and Godavery rivers.

1. Thynnichthys sandkhol, Plate CXXXIV, fig. 2.

Leuciscus sandhhol, Sykcs, Trans. Zool. Soc. ii, p. 3t33 ; Blocker, Beng. p. 68.

Mula sandkhol. Day, Journ. Linn. Society, xii, 187(3, p. 674.

Thynnichthys Gochinensis,* Giinthor, Ann. and Mag. Nat. Hist. 1876, p. 401.

Kala-tala and Ahku-chappah, Tel. : Bareing, Ooriah.

B. iii, D. 12 (f), P. 19, V. 9, A. 8 (f), C. 19, L. r. 120, L. tr. 25-30/25.

Length of head 4 to 4|, of caudal 4, height of body 3j to 4 in the total length. Eyes—in about

the centre of the depth of the head, diameter 3 to 5 in the length of the head, 1 to 1 J diameters from the end

of snout, and 1^ to 2* apart. Dorsal profile more convex than the abdominal. The width of the head equals

1/2, and the height 4/5, of its length. Tcrt/t—jiharyngeal, 5, 4, 3
|
3, 4, 5. F/«.s—dorsal 3/4 as high as the

body, its upper edge concave, its origin is slightly in advance of that of the ventral, and about midway between

the snout and base of the caudal fin, which latter is deeply lobed, the lower being the longer. Anal at some

distance behind the vertical from the end of the dorsal. Scales—17 to 19 rows between the lateral-line and

base of the ventral fin. Colours—silvery : head purplish.

Habitat.— Godsiverj and Kistna rivers, also the adjacent tanks. It attains above 18 inches in length.

Genus, 18

—

Asiblyphautngodon, Sleeker.

Mola, Heckel and Blyth : ISrachygramma. Day.

PsexidohraMhice present. Abdomen rounded. Head somewhat compressed: integuments over snout thin :

upper lip absent : only a short labial fold on the side of the mandible. Mouth rather wide, antero-lateral, with the

lower jaw prominent. No barbels. Gill-rakers short or absent. Eyes in the middle of the depth of the head, and

without any adipose membrane. Pharyngeal teeth molariform, with the crowns flat or concave, 3, 2, 1
|
1, 2, 3.

Dorsal fin short, without osseous ray, and extending to nearly or quite above the commencement of the anal : ventral

in advance of the dorsal. Scales small. Lateral-line incomplete.

Geographical distribution.—From Sind throughout the plains of India, Ceylon, and Burma.

SYNOPSIS OP SPECIES.

1. Ambhjpharyngodon Atkinsonii, D. 9-10, L. 1. 55-65. Nine or ten rows of scales between lateral-line

and base of ventral fin. Height of body ?j\ in the total length. Burma.

2. Amblypharyngodon mola, D. 9, L. 1. 65-76. Nine or ten rows of scales between lateral-lijie and base

of ventral fin. Height of body 4 to 4^ in the total length. Sind, India (except the Malabar coast), Assam, and

Burma.
3. Andihipharynf/odon microlepiis, D. 0, L. 1. 55-60. Five rows of scales between the lateral-line and base

i.f the ventral'fin. Height of body 4| to 5 in the total length. Hooghly, through Orissa, and down the

Coromaudcl coast to Madras.

4. Amblyphari/nqodon melettinus, D. 9-10, L. 1. 50-57. Four rows of scales between lateral-line and base

of the ventral fin. Height of body 5 to 6i in the total length. (? Bombay), Malabar coast, and Southern India

from the Neilgherries to Madras : also Ceylon.

* The single skin doscrihed by Dr. Gunther was prronfionslv stated to have come " from Cochin.'' It i.s a sjiccimen which I

personnlly oStiiiucd fresh, and prc'ser\cd at Eajahnmiidry on tlie Godavery. I probably took it to tlie British ilnseiim tor com])arison,

and aciidentallv left it ou the table.
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1. Amblypharyngodon Atkinsonii, Plate CXXXIV, tig. 4.

? Leuclsciia liarenqnla, Cuv, and Val. xvii, p. 303, pi. 500.

Mola Atkinsonii, "lilyth, J. A. S. of Beng., 18G0, p. 164.

Nga-pan-ma, Burmese.

B. iii, D. 9-10(V), P- 15, V. 9, A. 8(-|), C. 19, L. 1. 55-65, L. tr. 14/12.

Length of head 4 to 4|, of caudal 5, height of body 3| in the total length. Eyes—in the front half of

the head, 4'to 4| diametei-.s in the length of the head, 1 diameter from end of snout, and Ih apart. Abdominal

and dorsal profiles about equally convex. Teeth—pharyngeal, compressed and with flat crowns, 3, 2, 1/1, 2, 3.

Fins—dorsal 2/3 as high as the body, its upper edge concave, it commences nearly midway between the anterior

edge of the eye and the base of the caudal fin, and slightly behind the origin of the ventral. Anal arises on

the vertical just posterior to the end of the dorsal. Lateral-line—ceases after 19 scales; there are 9 or 10 rows

between it and the base of the ventral fin. (7o/o!(.re— silvery, with a golden gloss about the head.

This species is identical with an example of Leuciscus harengula, Cuv. and Val. shown to me as the type

at Paris, but which does not quite agree either with the figure or with the description.

Habitat.—-Throughout native and British Burma. It attains at least 6 inches in length.

2. Amblypharyngodon mola, Plate CXXXV, fig. 4.

Cyprinus mola, Ham. Bach., pp. 334, 392, pi. 38, f 92 ; Cuv. and Val. xvi, p. 440.

Leuciscus mola, McClelland, Ind. Cypr. pp. 293, 407 ; Bleeker, Beng. en Hind. p. 140.

.'' Leuciscus chitul, Sykes, T. Z. S. ii. p. 363.

Amhhjplumjngodon mola, Bleeker, Prod. Cyp. p. 409 ;
Gunther, Catal. vii, p. 202.

Mola Bmhanani, Blyth, J. A. S. of Beng. 1860, p. 164.

Bihodeus macrocephalus ? Jerdon, ]\I. J. L. and S. 1849, p. 324.

Talla^maya, Tel.: Morara, Ooriah : Moah, Assam: Mnhii, Vxxn]. : Nga-heh-lyoo and Nga-zen-zap,

Burmese.

B. iii, D. 9(f), P. 15, V. 9, A. 7(1), C. 19, L. 1. 6-5-75. L. tr. 12/12.

Length of head about 5, of caudal 5, height of body 4 to 4i in the total length. S(/es—diameter 3^ to

4 in the length of head, 3/4 to 1 diameter from the end of snout, and li apart. Dorsal profile more convex than

that of the abdomen. Fins—origin of dorsal midway between front edge of eye and base of the caudal, it is

behind the insertion of the ventral, its upper edge is concave. Caudal deeply forked. Lateral-line—extends

along about 15 scales, and there are 9 or 10 rows between it and the base of the ventral fin. Colours—a silvery

lateral band, and usually dark markings on the dorsal, caudal, and anal fins.

In some specimens from the Irrawaddi, I found the scales rather large, L. 1. 65, and the origin of the

dorsal directly above the insertion of the ventral.

Uahitat.—From Sind throughout India, (except the Malabar Coast,) Assam and Burma.

3. Amblypharyngodon microlepis, Plate CXXXV, fig. 5.

? Leuciscus pellucidus, McClelland, Ind. Cyp. j^p. 2'.i3, 408.

Leuciscus microlepis, Bleeker, Beng. en Hind. p. 141.

AmMyplmryngodo7i microlepis, Bleeker, Prod. Cyp. 409 ; Kner, Novara Fische, p. 349.

Amblypharyngodon pellucidus, Giinther, Catal. vii, p. 202.

B. iii, D. 9(1-), P. 14, V. 9. A. 7(f), C. 19, L. 1. 55-60, L. tr. 11/8.

Leno-th of head 4f to 5, of caudal 4^ to 4f, height of body 4f to 5 in the total length. %es— diameter

3| to 4 in the length of the head, less than 1 diameter from the end of snout. Dorsal profile rather more convex

than that of the abdomen. Hn.5— origin of dorsal midway between middle or hind edge of eye and base of the

caudal fin, and slightly behind the origin of the ventral, its upper edge concave, its last ray is divided to its

base : caudal forked, lower lobe the longer. Lateral-line—ceases after a few scales, 5 rows between it and

the base of the ventral fin. Colours—a rather broad silvery lateral band.

This species is distinguished by the much fewer number of scales (4 or 5) between the row

which carries the lateral-Hne and the base of the ventral fin, than is seen in the common (9 to lO)

A. mola.

McClelland's fish may be an elongated example of A. mola, I have not taken this species in Assam.

Habitat.—From the Hooghly through Orissa and down the Coromandel Coast to Madras.

4. Amblypharyngodon melettinus, Plate CXXXIV, fig. 3.

Leuciscus melettinus, Cuv. and Val. xvii, p. 304, pi. 501 ; Jerdon, M. J. L. and Sc. 1849, p. 322.

Ehodeus Indicus, Jerdon, M. J. L. and Sc. 1849, p. 324.

Brachygramma Jerdoni, Day, Proc. Zool. Soc. 1865, p. 304.

Amblypharyngodon Jerdoni, Day, Fishes of Malabar, p. 217, pi. 17, f. 1.

Amblypharyngodon melettinus, Giinther, Catal. vii, p. 202.

Wiimboo, Mai. : Oolaree, Tarn. : Kali-horafi, Hind. , Paraga^ Can.
4 B 2
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B. iii, D. O-IO(^t'), p. 15, V. 9, A. 7-8(V), C. 19, L. 1. 50-57, L. tr. 10/8.

Leno'th of head 5 to 5 J, of caudal 5, lieight of body 5 to 5^ in the total length. Eijes—i diameters in

the lencrth of the head, 1 diameter fi-om end of snout, and 1^ apart. Teeii/i—pharyngeal, with rather concave

summit^, 3, 2, 1/1, 2, 3. Fins—origin of dorsal Ls behind the insertion of the ventral, its upper edge concave :

caudal rath'er'deeply' forked. Lateml-Une—extends along 15 to 20 rows of scales, 4 rows between it and the

base of the ventral fin. CoZows—greenish along the back, becoming silvery on the sides and beneath, a

bricrht greenish-yellow band, di\-ides the colours of the back from a silvery line passing along the side.

°
In Cuv. and Val.'s figure the lateral-line is uninterrupted, also there are too many scales between it

and the base of the ventral fin. t t r
Habitat.—(Bombay, according to Cuv. and Val.) Malabar Coast, and southern India, from the

Neilgherries to Madras, also Ceylon.

Genus, 19

—

Barbus, Cuvier and Valenciennes.

Puntius, pt. Ham. Buch. : Labeobarhus, Varicorhinus, pt. Riipp. : Systomus, pt. McClell. :
Capoeta, sp.

Cuv. and Val.: Pseudobarbus, Bie\z. : Liidobarbus, B.ec'kel: Gheiloharbm, sp. Smith: Bala.ntioclieilus,Bemibarhus,

CyclochelUchtJiys, Siaja, AnematicUhjs, Eypselobarbus, GomproUopterus, anathopocjon, Hampala, sp. Bleeker

:

Enteromius, sp. Cope.

Mouth arched, and anterior or inferior : jaws closely invested by the ?;|)s, ivMch may have leathery lobes, but

no horny covering* Barbels four (Barbodes, Bleeker) : or two (Capoeta, Cuv. and Val.) : or none (Puntius, H.

Buch.). Eyes without adipose lids. Pharyngeal teeth 5 or 4, 3 or 4, 2 or 3
|
2 or 3, 3 or 4, 4 or 5. Borsal fin

rather shoH, commencinq nearly opposite the root of the ventral : its last undivided ray being either ossified and

serrated or entire, or ai-iicidated and not osseous : anal rather short, in some species its second ray ossified, or its last

undivided ray may even be serrated (B. prodozyson, Bleeker). Scales large, of moderate or small size: anal

scales 7iot enlarged. Lateral-line may be complete, or incomplete,^ when the former it is continued to opposite the

centre of the base of the caudal fin.

This most extensive Genus has been subdivided by various authors into numerous genera and sub-genera,

but, passins- gradually one into another, they have in the majority of instances failed to be permanently

accepted. The three sub-genera of those with 4, 2, or barbels are useful and apparently correct, for the

occasional abnormal absence of one or more of these appendages in fish which are so extensively kept m an

artificial state in tanks, does not appear sufficient reason why such natural subdivisions should be excluded from

Ichthyological systems.

It is remarkable how very similar the Barbus Mahicola, C.V. which has 2 barbels, is to the B.filamen-

tosus, C.V. with none. If a number of examples are examined it will be found that in some these appendages

are verv minute, the barbels being, as a rule, smallest in specimens obtained furthest from the hills. In South

Canara, the Wynoad, and base of the Neilgherries, where the barbels are large, the B. Mahicola abounds
:
to\vards

species, „. „..^ .- „ ., _- -- - , ^ , ....,,
punetatiis and B. phutunio are often exactlv similar, but in the immature form the farst retains its original colour,

not so the second. Barbus chola and B. tetrarupugus are similar, except as to the presence of a black spot behind

the oiiercle in the latter : whilst Barbus ticto shows considerable variations. Great changes evidently occur m
some species if they are removed to another locality, thus Barbus conchonius, which has been imported from the

plains and introduced into the jSTainee tal lake is evidently losing the serrature of its dorsal spme, m time, if

this change goes on, the species will become more like B. terio than the original form.

The m.ajority of those species which constitute the sub-genns Barbodes (4 barbels), provided they are

soberly coloured, attain a large size: the brilliant coloured ones are mostly residents of clear and rapid

mountain streams or rivers contiguous to hills and are generally small. A strong dorsal spine is usually (if not

invariably) a sign that the species is one that lives in the vicinity of high mountains up the streams of which it

ascends to breed, an exception, however, has to be made of those forms having serrated dorsal spines, and which

are usually residents of waters of tlie plains. Considerable individual variations exist as to the comparative

lengtli and size of the dorsal spine, as a rule it increases in strength La the adult. In immature examples the

last undivided dorsal ray may appear to be articulated in the young, although it is osseous m the adult.

Species of the sub-genus Capoeta (2 barbels) never attain the size reached by many of the Barbodes :

some, more especially when residing in mountam streams, have vivid colours. The species of the sub-genus

Puntius are mostly of small size, whilst a few are brilliantly coloured.

Amongst these sub-genera a most natural subdivision appears to be into those with the last undivided

dorsal ray oss'eous and serrated or smooth, or others in which the bony element is absent :
whilst even further

subdivisions are easily made, if desired, into whether the fin rays are elongated, or the lateral-lme is complete

or incomplete.

* Barhus lithopidns U an cxcciitinn.
i

•
i

t In conntin.' the numbers of rows of scales between the lateriil-linc and insertion of the ventral fin, such is done in

species in whiih the former is iucimplete, from the row of scales on which the lateral-liue would have existeJ had it been completed.
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Oeographical distribution.—Europe, and throughout Asia and Africa. Representatives of this genus exist

in most, if not all, Indian and Burmese rivers and tanks, the larger species being generally termed Mahseers.
Some attain an enormous size as 90 lb. and upwards, these are more residents in rivers along the bases of

hills or large rapids, but a few have even a more extended range. The number of species appears to diminish
as the Malay Archipelago is approached, whilst those forms having 4 barbels and also with an osseous and
serrated dorsal ray largely increase in proportion to the others.

SYNOPSIS OF SPECIES.

A.

—

With four harliels, (Barlodes.)

a. Last undivided dorsal rat/, osseous and serrated.

1. Barhus cliagunio, D. 3/8, A. 3/5, L. 1. 4J)-47. Pores on snout and head. Colours uniform. Orissa,

Bengal and N.W. Provinces, and Assam.
2. Barhus clavatus, D. 3/8, A. 3/5, L. 1. 42. Pores on snout. Colours uniform. Sikhim.
3. Barhus sarana, T). 3-4/8, A. 3/5, L. 1. 32-34. Colours uniform : in Burma the caudal has a dark

inner edge. Sind, India, Ceylon and Burma.
4. Barhus chrysopoma, D. 4/8, A. 3/5, L. 1. 28-30. A dark lateral blotch. Coasts of India, Deccan,

Madras, and Darjeeling.

5. Barhus pinnauratiis, D. 3/8, A. 3/5, L. 1. 27-29. A black lateral blotch, fins orange. Bombay,
Canara, and down the Malabar Coast to Ceylon, Southern India, and up the Coromandel Coast at least as high
as Coconada.

6. Barhus pleurotcenia, D. 3/8, A. 2/6, L. 1. 28. A black band from eye to middle of tail. Ceylon.
7. Barhus goniosoma, D. 3/8, A. 2/5, L. 1. 24. Sei-rated dorsal ray weak. Colours uniform. Mergui, to

Sumatra.

8. Barhus roseipinnis, D. 3/8, A. 2/5, L. I. 22. Caudal, anal, and ventrals red. Pondicherry.

h. Bast imdivided dorsal ray, osseous and entire.

9. Barhus duhius, D. 4/9, A. 2/5, L. 1. 42. No pores on snout. 5 rows of scales between 1. 1. and base
of ventral fin. Dorsal spine strong, nearly as long as head. Bowany river in Madras.

10. Barhus micropogon, D. 4/9, A. 2-3/5, L. 1. 39-41. Dorsal spine strong, a little longer than the head,

3 rows of scales between 1. 1. and base of venti-al fin. Mysore, Bowany river in Madras, and Western Coast.
11. Barhus chilinoides, D. 3/7-8, A. 2/5, L. 1. 32-35. Lower lip with a continuous transverse fold. Dorsal

spine strong. 3 rows of scales between 1. 1. and base of ventral fin. Ganges, Himalayas and Assam.
12. Barhus Carnaticus, D. 4/8, A. 2/5, L. 1. 30-32. Lower labial fold interrupted. Dorsal spine strong.

3^ rows of scales between 1. 1. and base of ventral fin. Bowany river in Madras, and Western Coast.

13. Barhus hexagonolepis, D. 3/9, A. 2/5, L. 1. 28-31. Lower labial fold interrupted. Dorsal spine
strong, as long as the head excluding the snout. 2 to 2^ rows of scales between 1. 1. and base of ventral fin.

Assam.
14. Barhus Dukai, D. 4/9, A. 2/5, L. 1. 28-29. Lower labial fold interrupted. Large pores on cheeks.

Dorsal spine strong, as long as head excluding the snout. 2| rows of scales between 1. 1. and base of ventral
fin. Darjeeling.

15. Barhus tor, D. 3/9, A. 2/5, L. 1. 25-27. Dorsal spine strong, as long as the head excluding the
snout. Upper jaw the longer, lips lobed. 2^ z-ows of scales between 1. 1. and base of ventral fin. Rapids
throughout India.

1(3. Barhus hexastiehus, D. 3-4/9, A. 2/5-6, L. 1. 25-26. Dorsal spine strong. 2^ rows of scales between
1. 1. and base of ventral fin. Himalayas, River Jumna, and perhaps Ceylon.

17. Barhus Bovanicus, D. 3/9, A. 3/5, L. 1. 24-26. Lower labial fold entire. Dorsal spine of moderate
strength and as long as the head excluding the snout. 2^ rows of scales between 1. 1. and base of ventral fin.

Bowany river in Madras.
18. Barhus sophore, D. 3/9, A. 2/5, L. 1. 25. Dorsal spine weak, 2j rows of scales between 1. 1. and base

of ventral fin. Assam and Khasia hills.

19. Barhus Stracheyi, D. 2/9, A. 2/5, L. 1. 23. Dorsal spine strong. 2j rows of scales between 1. 1. and
base of ventral fin. Tenasserim and Burma.

c. Last undivided dorsal ray articulated, or if osseous very weak.*

20. Barhus curmuca, D. 3/9, A. 3/5, L. 1. 41. 3J rows of scales between 1. 1. and base of the ventral fin.

Western ghauts of India.

21. Barhus lithopidos, D. 3/9, A. 3/5, L. 1. 38-39. 4 rows of scales between 1. 1. and base of the ventral
fin. Of a slate-colour. South Canara.

22. Barhus Thomassi, D. 3-4/9, A. 3/5. L. 1. 31-34. 2i rows of scales between 1. 1. and base of the
ventral fin. Each scale with a red mark : dorsal and caudal fins lake colour. South Canara.

23. Barhus spinulosus, D. 3/9, A. 3/7. Sikhim.

* I have included those species in which the last undivided ray is not enlarged, but some of which have its lower portion more
or less osseous in the adult stage.
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24. Barbus pykJioUtts, D. 3/9, A. 2/5, L. 1. 30-32. 3^ rows of scales between 1. 1. and base of ventral fin.

Upper half of body dark coloured : a liglit band from eye to caudal fin. Canara.

25. Barhns Dohwm, D. 3-4/9, A. 3/5, L. 1. 30-32. Length of head 6 in the total. 3| rows of scales

between 1. 1. and base of ventral fin. Poona and the Deccan.

26. Barhus Jerdoni, D. 3/9, A. 3/5, L. 1. 27-28. Length of head 5 to 5i in the total. 2^ to 3^ rows of

scales between 1. 1. and base of ventral fin. Canara.

27. Barhus Wijvaadensis, D. 4/8, A. 3/5, L. 1. 26-28. 2^ to 3 rows of scales between 1. 1. and base of

ventral fin. Wynaad hills.

28. Barhus Stevensonii, D. 3/9, A. 3/5, L. 1. 27. 2^ rows of scales between 1. 1. and base of ventral fin.

Akyab.
29. Barhus XeiJJi, D. 4/9, A. 3/5, L. 1. 24-2G. 3^ rows of scales between 1. 1. and base of ventral fin.

Knmool and the Deccan.
30. Barhus Maluhariciis, D. 3-4/9, A. 3/5, L. 1. 24. 1.1- rows of scales between 1. 1. and base of the ventral

tin. Western ghauts of India.

31. Barhus innominatus, D. 3/9, A. 2/5, L. 1. 24. 3 rows of scales between 1. 1. and base of ventral fin.

Ceylon.

32. Barhus compressus, D. 3/9, A. 3/5, L. 1. 22. 2i\ rows of scales between 1. 1. and base of ventral fin.

Cashmere ?

33. Barhus Bhjthli, D. 3/9, A. 3/5, L. 1. 22. 2-1- rows of scales between 1. 1. and base of ventral fin.

Tenasserim.

34. Barhus melanampyx, D. 3/8, A. 2/5, L. 1. 20. 2 rows of scales between 1. 1. and base of ventral fin.

Red, with three vertical black bands. Rivers along Western Ghauts as low as Travancore.

B.

—

With two harhels (Gapioeta).

a. With osseous, serrated, dorsal ray.

35. Barhus niacrolepidotus, D. 4/8, A. 2/G, L. 1. 26. 2^ rows of scales between 1. 1. and base of ventral.

Tavoy to the Malay Archipelago.

b. Osseous dorsal ray, entire.

36. Barhus cliola, D. 3/8, A. 2/5, L. 1. 26-28. Narrow suborbitals. 3 to 3i rows of scales between
1. 1. and base of ventral fin. A lateral blotch, and two bands on dorsal fin. India and Bui-ma.

37. Barbus parrah, D. 3/8, A. 3/5, L. 1. 25. Wide suborbitals. 3-^ rows of scales between 1. 1. and base

of ventral fin. A dark lateral blotch. Southern India and ]\Ialabar.

38. Barhus Burmanicus, D. 4/8, A. 2/5, L. 1. 26. 2 rows of scales between 1. 1. and base of ventral fin.

Burma.
39. Barhus tetrarnpugus, D. 2-3/8, A. 2/5, L. 1. 24-26. 3|- rows of scales between 1. 1. and base of ventral

fin. A black spot behind gill-opening, a second near base of caudal fin : a band on dorsal fin. Sind, India

(except Mysore, Madras and the Western coast).

40. Barhus dorsalis, D. 3-4/8, A. 3/5, L. 1. 24-25. 2-J- rows of scales between 1. 1. and base of ventral fin.

A black spot at end of base of dorsal fin. Mysore, Southern India and Ceylon.

c. Last undivided dorsal ray articulated, or if osseous very weak.

41. Barhus holus, D. 3-4/9, A. 3/5, L. 1. 40-43. 4 to 5 rows of scales between 1. 1. and base of ventral

fin. Deccan, and thi'oughout the Kistna river. Central Provinces.

42. Barhus Benisonii, D. 2-3/8, A. 3/5, L. 1. 28. 2^ rows of scales between 1. 1. and base of ventral fin.

Body longitudinally banded. Hill ranges of Travancore.

43. Barhus melanostigyna, D. 2/8, A. 2/5. 3 rows of scales between 1. 1. and base of ventral fin. A light

band along the side : a deep black lateral blotch. Wynaad hills, also Bowany and Cauvery rivers.

44. Barhus arenatus, D. 2/8, A. 3/5, L. 1. 26. 31 rows of scales between 1. 1. and base of ventral fin.

Madras.
45. Barhus PucJcelli, D. 2/7, A. .3/5, L. 1. 24. 2\ rows of scales between 1. 1. and base of ventral fin.

A black mark along the base of dorsal fin. Mysore.
46. Barhus amjihihius, D. 2-3/8, A. 2/5, L. 1. 23-24. 2 rows of scales between 1. 1. and base of ventral

fin. A dark lateral blotch sometimes present. Western coast of India, Deccan, and Southern India.

47. Barhus arulius, D. 3/8, A. 2/5, L. 1. 23. 2^ rows of scales between 1. 1. and base of ventral fin.

Body vertically banded. Western Ghauts and Bowany river.

48. Barhus Mahicola, D. 3/8, A. 2/5 L. 1. 21. 2^ rows of scales between 1. 1. and base of venti-al fin.

A deep lateral blotch. Western and Southern India, also Ceylon.

C.

—

Without barbels (Puntius).

a. With osseous seirated dorsal ray.

49. Barhus afogon, D. 4/8, L. 1. 36, complete. 51 rows of scales between 1. 1. and ventral fin. Each
scale with a dark base. Burma to the Malay Archipelago.

50. Barhus amhassis, D. 3/8, L. 1. 36, incomplete. 6 rows of scales between lateral-line and ventral fin.

A black lateral blotch, another at base of anterior dorsal rays. Southern India, Orissa, Bengal and Assam.
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51. Barhus conchonius, D. 3/8, L. 1 26, incomplete; 4|- rows between lateral-line and ventral fin. A
black spot on side over anal fin. Prom the Punjab throughout Bengal, the Deccan, Orissa and Assam.

52. Barhus ticto, D. 3/8, L. 1. 23-26, incomplete. Two black spots, one at commencement of lateral-line,

another at the side of the tail. Throughout India.

53. Barbus Stoliczkanus, D. 2/8, L. 1. 25, complete. Two black marks on lateral-line. Darjeeling and

Burma.
54. Barbus punctatus, D. 3/8, L. 1. 23, complete. Two lilack spots one below the commencement of

lateral-line, the other near its termination. Malabar coast and ^Madras.

55. Barbus gelms, D. 3/8, L. 1. 25, incomplete. A black band over tail, a black spot across the bases of

the first 6 dorsal rays, and another over base of anal. Orissa, Bengal, and Assam.

56. Barbiis phutunio, D. 2-3/8, L. 1. 20-23, incomplete. Four vertical black bands on a brown body, and a

dark one down the centre of the dorsal fin. Bengal, Orissa, Ganjam and Assam.

57. Barbus Gumingn, D. 3/8, A. 3/5, L. 1. 21, incomplete. 3 rows of scales between 1. 1. and base of

ventral fin. Two dark vertical bands. Ceylon.

58. Barhus nigrofasciatus, D. 3/8, L. 1. 20, complete. Three vertical black bands on body. Southern

Ceylon.

59. Barhus gicganio, D. 2/8, L. 1. incomplete. Bengal and Assam.

b. Osseous dorsal ray, entire.

60. Barbus stigma, D. 3/8, L. 1. 23-36, complete. A dark mark near the posterior extremity of the

lateral-line, another across the base of the middle dorsal rays. Throughout India and Burma.

61. Barbus chrijso2}terus, D. 3/8, L. 1. 23-25, complete. Fins black tipped. Sind, Punjab, N. W.
Provinces, Assam, N. India.

62. Barhus thermalis, D. 3/8, A. 3/5, L. 24, incomplete. 3^ rows of scales between 1. 1. and base of

ventral fin. A dark mark at side of base of tail. Ceylon.

63. Barbus terio, D. 3/8, L. 1. 21-23, incomplete. A black mark on side above the anal fin, sometimes

continued by a band to the caudal, a second indistinct one under posterior end of dorsal. Orissa, Bengal, and

Punjab.

c. Last undivided dorsal ray articulated, or if osseous very weak.

64. Barhus Punjabensis, D. 3/8, L. 1. 43, incomplete. A silvery band along the side, a black spot at

base of caudal, and two first dorsal rays black. Lahore in the Punjab, also Jubbulpore.

65. Barbus unimaculatus, D. 3/8, L. 1. 24, incomplete. A black mark at base of each dorsal ray. Sitang

river in Burma.
66. Barbus Waagenii, T>. 2-3/8, A. 2/5, L. 1. 23, incomplete. A lateral blotch. Punjab salt-range.

67. Barhus cosuatis, D. 3/8, L. 1. 22, incomplete. Uniform, a dark spot across the middle of the anterior

dorsal rays. Throughout India.

68. Barhus vittatus, D. 2/8, L. 1. 20-22, incomplete. Fom- black spots on the side, and a black streak

down the dorsal fin. Cutoh, Malabar, Mysore and Madras.

69. Barhus filamentosus, D. 3/8, L. 1. 21, complete. Branched dorsal rays elongated. A black mark

near posterior end of lateral-line, and each caudal lobe with a black extremity. Malabar coast and Southern

India.

70. Barbus puntio, D. 3/8, L. 1. 23, incomplete. A black band encircles the free portion of the tail.

Bengal and Burma.

A.— With four Barbels (Barhodes).

a. Last undivided dorsal ray, osseous and serrated.

1. Barbus chagunio, Plate CXXXVI, fig. 2 (variety spilopholus) , and CXL, fig. 2.

Cyprinus chagunio. Ham. Buch. Fishes of Ganges, pp. 295, 387.

Bohita chagunio, Cuv. and Val. xvi. p. 257.

Barhus chagunio, spilopholus and sarana, (not H. B.) McClell. Ind. Cyp. pp. 272, 341, pi. 9, f. 4;

Bleeker, Beng. p. "60 ; Day, Proc. Zool. Soc. 1869, p. 373.

Barbus spilopholis, Cuv. and Val. xvi, p. 171 ;
Giinther, Catal. vii, p. ^Q.

Barbus Beavani, Giinther, Catal. vii, p. 96.

Jerruah, Beng. : Cha.guni, Behar. : Pootee keintah, Assam.

B. iii, D. 11(1), P. 15, V. 9, A. 8(f), C. 19, L. 1. 44-47, L. tr. 11/9.

Length of head 4^ to 5, of caudal 5, height of body 4 to 4i in the total length. Eyes—diameter 5 to

Gi in leno-th of head, 2 to 3 diameters from end of snout, 1^ diameters apart. Suborbital region, cheeks and

anterior superior margin of the orbit usually covered with numerous pores. Mouth somewhat inferior but

directed forwards. Barbels—both pairs rather longer than the orbit. Fins—dorsal commences midway between

the end of the snout and the base of the caudal fin, its last undivided ray is osseous, strong, with coarse teeth :

its length equals rather more than that of the head excluding the snout : some of the last few anal rays in

large specimens may be elongated, (B. spilophilus), but more frequently not so. Lateral-line—complete,
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with from Si- to Gh ro-ws of scales between it and the base of the Tentral fin : 15 rows before the dorsal fin.

Free portion of the tail as high as long. Colours—uniform silvery, with a pinkish tinge, the scales towards the

back sometimes being darkest at their bases : fins reddish with light outer edges, the summit of the dorsal fin

sometimes black. The young have a silvery band along the side.

McClelland mistook H. Buchanan's figure of the Gyprinus chagimio, (it was marked G. hunta) for Larbus

mrana, but found out his error previous to publishing the figure (which he consequently suppressed). That a

fish, " the same with the kunavioo of Dr. Russell," as Buchanan describes the sarana, can be identical (as

advanced by Dr. Giinther) with G. hunt6 is incredible. H. Buchanan in his MSS. list of fish observes, " The

Baranrji of the Tista is, in some places called kunti. It has a great affinity with the Curmnca which is described

in my account of Mysore." The C. chnrjnnio, of which the figure labelled G. kunta is the representative, is placed

next'to the G. cunnuca, and it is stated p. 294, " This and the following species have a great resemblance to the

Gyprinus cirrhosus of Bloch : but the callosities of the head are neither mentioned in Bloch's desci-iption nor

represented in his figure ;" showing how alike he must have considered the two to be. If G. kunta is not C.

chagunio, what does'it represent ? and where is the figure of char/unio ?

B:alitat.—From Orissa, throughout Bengal, Assam, Behar and the N. W. Provinces to the Punjab, but

not recorded from Sind, the Deccan,"Western coast, Mysore, ]\Iadras, or Burma. It attains at least 18 inches

in length.

The figure of the variety B. spilnpihohis (Plate CXXXVI) is from an Assam example, 7-5 inches in

length : that on plate CXL. is from a Delhi specimen.

2. Barbus clavatus.

McClelland, Cal. Joum. Nat. Hist. 1845, p. 280, pi. 21, f. 2; Giinther, Catal. vii, p. 97.

B. iii. D. 11(f), P. 16, V. 10, A. 8(f), C. 19, L. 1. 42, L. tr. 6/4.

Height of the body 1/4 of the length excluding the caudal fin. Eyes—large and in the middle of the

length of tbe head. Snout covered with small thorny tubercles. iJar&e/s—two well-developed pairs. Fins—
last' undivided dorsal ray osseous, strong, serrated, and as long as the body is high. ScaUs—11^ rows in an

oblique line from the base of the ventral to the dorsal. The figure shows 4^ rows between the lateral-line and

base of the ventral which would give &\ above the lateral-line. Gohnrs—hlxie superiorly becoming white

beneath : the fins pale bluish white.

Habitat.—A. single specimen (7 inches long) was obtained fi-om a river at the base of the Sikhim

mountains in Bengal.

3. Barbus sarana, Plate CXXXVI, fig. 2.

Gyprinus kunnamoo, Russell, Fish. Vizag. ii, p. 82, pi. 204.

Gyprinus kakoo and kadoon, Russell, 1. c. p. 83.

Gyprinus sarana. Ham. Buch. Fish. Ganges, pp. 307, 388.

Barbus deliciosus, McClelland, Ind. Cyi3. pp. 272, 342, pi. 39, fig. 3 ; Cuv. and Val. xvi, p. 172
;
Bleeker,

Ben", p. 60.

Systomus immacula.tus and chrysostomus, McClelland, 1. c. pp. 284, 380, pi. 44, f. 5 ;
Cuv. and Val. xvi,

p. 409; Bleeker, Beng. p. 62.

Barbus sarana, Cuv. and Val. xvi. p. 151 ; Bleeker, Beng. p. 60; Jerdon,M. J. L. and Sc. 1849, p. ol2
;

Giinther, Catal. vii, p. 115; Day, Proc. Zool. Soc. 1869, p. 374.

Barbus gardonides, Cuv. and Val. 1. c. p. 156, pi. 466 ; Bleeker, Beng. p. 60, 126.

Barbus kakus and DuvaucclU, Cuv. and Val. xvi, pp. 153, 167.

Gyprinus McGlellandi, Cuv. and Val. xvi, p. 390.

Barbus kakus and kadoon, Bleeker, Beng. p. 60.

Barbus caudimarginatus, Blyth. J. A. Soc. of Beng. 1860, p. 157.

Puntius sarana, Steind. Sitz. Ak. Wiss. Wien, Ivi, 1867, p. 58.

Barbus immaculatus and EHSsellii, Giinther, Catal. vii, p. 121.

Pungella, Tam. : Giddi-kaoli, Durhie and Potah, Hind. : Gid-pakhe, Can. : Kannaku, Tel.
:

Sarana,

Ooriah and Beng.: Jundoori, Punj. : Po-p-pree and Kuh-nah-nee, Sind.: Se»-?iee, Assam :
Nga-khon-mah-gyee

and Nga-cliong, Burmese.

B. iii, D. 11(f), P. 15, V. 9, A. 8(f), C. 19, L. 1. 32-34, L. tr. 5f-6/6.

Length of head 5 to hi, of caudal 5, height of body 3}r to 3| in the total length. iJycs—diameter 41 to

4^ in the length of head, 1 to 1^ diameters from the end of snout, and 2 diameters apart. Profile of the back

elevated. Interorbital space convex. Lower labial fold interrupted. No pores on the snout. Barbels—the

rostral pair about as long as the orbit, the maxillary pair longer, sometimes equaUing 1^ diameters of the orbit.

fj,js_dorsal commences slightly nearer the snout than the base of the caudal fin and opposite the insertion of

the ventral, its last undivided ray osseous, strong in the adult, finely serrated posteriorly, and with its stifi'

portion 2/3 as long as the head, the fin is 1/2 to 2/3 as high as the body, with its upper edge concave. Lateral.

;,-„e—complete, from 3^ to 4 rows of scales between it and the base of the ventral fin : 10 to 11 rows before the

dorsal fin. OoZowrs—silvery, darkest superiorly, opercles shot with gold : the young have occasionally a duU
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blotch on tlie lateral-line before the base of the caudal fin. Mostly some dark spots behind the opercle. When
the fish is fresh there are sometimes horizontal bands along the rows of scales in the upper half of the body.
Fins whitish or yellowish-white, and externally stained with gray.

In some Deccan specimens the eye is sometimes as large as 1/4 of the length of the head. As a rule in
adult specimens the length of the head is about 1/4 of the total length excluding the caudal fin. The body in
the young is more compressed and somewhat higher than in the adult,

Barhus sarana, McClelland, is B. chagunio, Ham. Buch. The two type specimens B. riisselU, Giinther,
from Sind, have L. 1. 32-34 (not 27 as stated). Barhus rodadylus, McClelland, Ind. Cyp. p. 273, fi-om Lower
Assam, has no characters pointed out by which it may be distinguished from the above.

Habitat.—Sind and the Punjab, throughout India, Assam and Burma, in which latter country the caudal
fin has sometimes a black upper and lower edge and a dark mark at the base of each scale. It attains at least a
foot in length. The specimen figured (9 inches long) was from Assam.

4. Barhus chrysopoma.

Cuv. and Val. xvi, p. 165, pi. 466 ; Bleeker, Beng. p. 60 ; Day, Pishes of Malabar, p. 208 ; Giinther,
Catal. vii, p. 113.

? Barhus Polydori, Cuv. and Val. xvi, p. 170; Bleeker, Beng. p. 60.

Systomus chrysopoma, Jerdon, Madras Jonrn. Lit. and Sc. 1849, p. 314.
Munduttee, Mai.

B. iii, D. 12 (A), P. 17, V. 9, A. 8 (|), C. 19, L. 1. 28-30, L. tr. Gj^.

Length of head 4J to 5, of caudal 4^, height of body 3f in the total length. i?(/e.s—di-imeter 3 J to 3 1- in
the length of the head (at 2'6 inches in length the eye is at least 2\ in the length of the head), 1 diameter from
the end of snout, and 1 to l\ apart. Height of head almost equals its length. Profile of back somewhat
elevated. Interorbital space flat. Lower lalnal fold interrupted. Barhels—ihe rostral very thin, not so long
as the eye : the maxillary as long as the orbit. Fins—dorsal commences midway between the front edge of the
eye and the base of the caudal fin and opposite the insertion of the ventral, its last undivided ray osseous, of
moderate strength, finely serrated posteriorly, and with its stifi' portion as long as the head excluding the
snout : the height of the fin is 2/3 to 3/4 that of the body below it, its upper edge concave. Lateral-line—
complete, and a little more concave than in the next species, whilst it is sometimes sijiuous in the last part of
its course, 4 rows of scales between it and the base of the ventral fin : 12 rows before the base of the dorsal fin.

Colours—A&vk silvery, lightest beneath, opercles shot with purple and gold. A dark vertical band behind the
opercles and a dull spot on the lateral-line just anterior to the base of the caudal fin. Upper and lower
margins of the caudal grayish : the other fins golden.

The eyes in this species are larger and not so far apart as in B. sarana : the length of the head in adults
becomes shorter, and the eye larger, and the interorbital space flat.

Hahitat.—Vvesh. waters along the coasts of India from Cutch to Bengal, also the Deccan, Mysore,
and Madi'as. I have likewise received it from Darjeeling.

5. Barbus pinnauratus, Plate CXXXIX, fig. 3.

? Barbus gibbosus and subnasutus, Cuv. and Val. xvi, pp, 154, 155 ; Bleeker, Beng. p. 60.
Fuutius (Barbodes) chrysopoma, Bleeker, Ceylon, p. 15, t. 3, f. 1 (not Cuv. and Val.).
Cyclocheilichthys pinnauratus, Day, Proc. Zool. Soc. 1865, p. 300.
Puntius pinnauratus, Day, Fish. Malabar, p. 209, pi. xv, f. 2.

Barbus pinnauratus, Giinther, Catal. vLi, p. 114.

Barbus spilurus, Giinther, Catal. vii, p. 114.

B. iii, D. 11 (f), P. 17, V. 8, A. 7 (I), C. 19, L. 1. 29-30, L. tr. 5I-6/6.

Length of head 5 to 5^, of caudal 4 to 4i, height of body ^ to 3| in the total length. %e.5—diameter
3| in the length of the head, nearly to, or quite 1 diameter from the end of snout, and 1^ to If apart. Body
compressed. Dorsal and abdominal profiles about equally convex. Snout rather obtuse. Interorbital space a
little convex. Lower labial fold interrupted. Barbels—ihe maxillary pair are one half longer than the orbit,

the rostral pair a little shorter. Fins—dorsal commences midway between the end of the snout and the base of
the caudal fin, it is slightly in advance of the insertion of the ventral, 2/3 as high as the body, having its upper
edge concave, its last undivided ray osseous (weak in the young, but strengthening with age), as long as the
head excluding the snout, and posteriorly serrated. Lateral-line—complete, §5 or 4 rows of scales between it

and the base of the ventral fin : 10 rows before the dorsal fin. Free portion of the tail as high as lono-.

Colours—silvery along the back and upper half of the body, becoming white shot with gold beneath : most of
the si'.ales with black bases. A dark band behind the opercles and a black blotch on the lateral-line,

commencing about the twenty-fourth scale. Opercles and fins orange, caudal with a black superior and inferior
edge.

B. gibbosus, Cuv. and Val. xvi, p. 155, from Allepey, may be this species, described from a specimen
with a short head (6 in the total length;. I have obtained similar starved or unhealthy examples.

4 c
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Hahitat.—Frojn frcsli waters at Coconada down tlie East coast of India to Ceylon, and inland as far as

the NeilHierries, also along the Western gbauts and rivers at their bases. The largest example obtained was

10^ inches in length. This form and B. chrysopoma may be merely varieties of a single species, whilst

B. sarana is closely'allied. The example figured (life-size) was from the Wynaad.

6. Barbus pleurotsenia.

Puntius (Barlodes) pleurotmnia, Bleeker, Cobit. et Cypr. Ceylon, in Nat. Verb. Holl. Maatsch. Harl.

18G-1, p. 13, t. 8, f. 2.

Barbus pleurotcenia, Giinther, Catal. vii, p. 120._

B. iii, D. 11 (I), P. 14, V. 9, A. 8 (I), C. 19, L. 1. 27-29, L. tr. 6/4^.

Length of head abont -5^, of caudal 6, height of body 4 in the total length, ^i/es—diameter 2/7 of

length of head, 1 to 1^ diameters from end of snout, and slightly more apart. Body compressed, a little

elevated : upjjer jaw slightly the longer. Lower labial fold interrupted. Barbels—both pairs somewhat longer

than the orbit. i^j»s—dorsal commences over the ventral, and midway between the end of the snout and the

base of the caudal : its last undivided ray is osseous, very strong, serrated posteriorly, and a.s long as the head,

the upper margin of the fin concave : caudal forked. iaieraZ-Zine—complete, 2-} rows of scales between it and

the root of the ventral : 10 rows before the dorsal fin. Colours—& black band extends from the eye to the

termination of the central caudal rays.

nahitat.— Ceylon.

7. Barbus goniosoma, Plate CXXXVII, fig. 2.

Puntius (Barlodes) goniosoma, Bleeker, Prod. Cyp. p. 349, and Atl. Ich. Cyp. p. 106, t. 31, f. 1.

Barbus goniosoma, Giinther, Catal. vii, pp. 124.

B. iii, D. 11 (I), P. 15, V. 8, A. 7 (I), C. 19, L. 1. 24, L. tr. 4i/4i.

Length of head about 6, of caudal 6^, height of body 3i in the total length, i'^/es—diameter 2/7 of

length of head, 1 diameter from end of snout, and l\ apart. Body elevated to the base of dorsal fin, whilst it

is strongly compressed. Rostral barbels extend to below tlie middle of the eye : the maxillary ones to opposite

the posterior margin of the orbit. Fins—origin of dorsal slightly posterior to the insertion of the ventrals, and

midway between the anterior margin of the orbit and the base of the caudal : its spine is osseous, strong, as

long as the head without the snout, and finely serrated posteriorly in its whole extent : the fin is 1/2 as high as

the body. Caudal forked, the lower lobe the longer. Lateral-line—2^ rows of scales between it and the base

of the ventral fin : 9 rows before the dorsal. Free portion of the tail rather higher than long. C'o^oitrs—silvery,

fins orange.

Eahitat.—Mergni to Sumatra. I have obtained specimens at the first place up to 6 mches m length.

8. Barbus roseipinnis.

Cuv. and Val. xvi, p. 1G9 ; Bleeker, Beng. p. 60 ; Jerdon, M. J. L. and Sc. 1849, p. 314.

B. iii, D. 11 (I), A. 7 (f), C. 20, L. 1. 22.

Dorsal profile elevated. Eyes—Urge. Barbels—four, thin and long. J'/zis—dorsal with its last

undivided ray osseous, of moderate length and serrated. Colours—silverj : ventral, anal and caudal fins reddish,

the lower border of the last tinged n-ith black.

EiibHat.—Pondldievrj, from whence M. Belanger brought specimens 4^ inches in length, which

unfortunately had been mislaid when I was last in Paris.

h. Last viidivided dorsal ray, osseous and entire.

9. Barbus dubius, Plate CXXXVII, fig. 1.

Puntiiis (Barbodes) dubius. Day, Proc. Zool. Soc. 18G7, p. 291.

Barhus dubius, Giinther, Catal. vii, p. 127.

Collee-aringean candee, Tarn.

B. iii, D. 12 (A), P. 17, V. 9, A. 7 (f ), L. 1. 42-45, L. tr. 9/8.

Length of head 5^, of caudal 4^ height of body 4| in tlie total length. %es—diameter 4* in length of

head, IJ diameters apart, and also from end of snout. Dorsal profile rather more convex than that of the

abdomen. Barbels—rather sliort, the rostral pair being about equal to half the diameter of the orbit
:
whilst

the maxillary are a little longer. Snout somewhat elevated. Fins—dorsal spine osseous, smooth, and strong, it

is nearly as long as the head, the fin commences somewhat nearer to the end of the snout than the base of the

caudal, and a little in advance of the insertion of the ventral. Lateral-line—com-plete, U to 5 rows of scales

between it and the base of the ventral fins : 14 rows before the dorsal fin. CV^oifrs—uniform silvery, with the

bases of the scales darkest.

Habitat.—Bowiijij river at the foot of the Neilgherries. The example figured was 10 inches in length.
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10. Barbus micropogon, Plate CXXXVI, fig. 3, and CXXXVIII, fig. 4.

Cuv. and Val. xvi, p. 188 ; Bleeker, Beng. p. 60
;

(Giinther, Catal. vii, p. 126, not synonymous).
Barhus gracilis, Jerdon, M. J. L. and Sc. 18-19, p. 313 (not Schleg.).

Barh'us Mysorensis, Jerdon, 1. c.

Funtius gracilis. Day, Proe. Zool. Soc. 1867, p. 290, and 1870, p. 290.

Barhus conirostris, Giinther, Catal. vii, p. 127.

Coatee candee, Tamil.

B. iii, D. 13 (I), P. 17, V. 10, A. 7-8 (V), C. 19, L. 1. 39-41, L. tr. 6-7/7.

Length of head 4| to 5^, of caudal 5, height of body 4 to 45 in the total length. Eyes—in the middle
of the length of the head, diameter 3^ to 4^- in length of head, Ij diameters apart and also from end of

snout. Interorbital space flat. Dorsal profile elevated. Snout conically pointed, and adults have pores

on the preorbital, and even all across the snout. Cleft of mouth extending about half the distance to

below the anterior margin of the orbit : upper jaw slightly the longer. Lower labial fold interrupted.

Barbels—the rostral extend to below the anterior third of the orbit, the maxillary ones to below its

posterior margin. Teeth—pharyngeal, crooked, pointed, 4, 3, 2/2, 3, 4. Fins—dorsal commences slightly

before the insertion of the ventrals, and midway between the end of the snout and the base of the caudal fin :

its osseous ray is strong, smooth, and somewhat compressed : its stiff portion being slightly longer than the

head. Pectoral 3/4 as long as the head. Caudal deeply forked. Lateral-line—complete, but becomes lost in

old specimens : 3 to 3^ rows of scales between it and the ventral fin : 15 rows anterior to the dorsal fin. Free
portion of the tail as high as long. Colours—cheeks golden, body with a greenish tinge superiorly, becoming
white tinged with gold below the lateral-line, the base of each scale somewhat the darkest. Fins darkest along
their centres.

Cuv. and Val. type (3 inches in length) is still in a good state of preservation at Paris. •

The variety B. Mysorensis, Jerdon, has numerous large pores on the snout and preorbital.

Habitat.—Rivers around the base of the Neilghen-ies, and Wyuaad and South Canara range of hills, also

Mysore. It attains a large size, some were personally introduced into the Ootacamund lake. The example
figured on plate cxxxvi (7'5 inches in length) was from the Wynaad : the specimen on plate cxxxviii (life-size)

was from the Bowany.

11. Barbus chilinoides, Plate CXXXIX, fig. 5.

McCleUand, Ind. Cyp. pp. 271, 340, pi. 67, f. 5 ; Bleeker, Beng. p. 60 ; Giinther, Catal. vii, p. 127.

Barbus chelynoides, Cuv. and Val. xvi, p. 201.

Labeobarbus mosal, Steind. Sitz. Ak. Wiss. Wien, Ivi, t. 3, and 1. c. Ixi, p. 364 (not Cyprinus mosal, H.B.).

Barbus micropogon, Giinther, Catal. vii, p. 126 (not Cuv. and Val.).

Barbus Himalaijanus, Day, Journal As. Soc. of Beng. xli, pt. ii, 1872, p. 525.

Chit-rah-too, Punj.

B. iii, D. 10-11 (y?^), P. 17, V. 9, A. 7 (|), C. 19, L. 1. 32-35, L. tr. 51/6.

Length of head 5, of caudal 6, height of body 5^ in the total length. Eyes—diameter 4 to 5 in the

length of head, H diameters from end of snout, and two diameters apart. Body elongated, dorsal and
abdominal profiles about equally convex. Mouth directed forwards, with the upper jaw slightly the

longer : the snout overhangs the mouth. Some examples have a depression across the snout. There

are numerous fine glands over the cheeks and opercles : lips moderately thick, the lower without a

lobe, but with a continuous transverse fold. Barbels—the rostral and maxillary pairs of about the same
length, and equal 1^ diameters of the orbit. Fins—dorsal commences about midway between end of snout

and base of the caudal fin, its last undivided ray is osseous, very strong, entire, its stilf portion being

about three-fifths of the length of the head. Anal laid flat reaches the base of the caudal, which is deeply

forked. Lateral-line—complete, there are three rows of scales between it and the base of the caudal fin.

Colours—golden above, becoming silvery beneath, the margins of the scales with numerous fine black dots : a

black mark behind the opercle. Fins reddish.

The specimen of B. micropogon, Giinther (not C.V.), in the British Museum, 30 inches long, is a very

badly stuffed skin, only one side has been preserved. It has evidently been stretched.

Habitat.—Himalayas, as far to the east as Assam, it is also found in the Gauges. It attains 2-| feet in

length. The example figured (life-size) was from near Simla.

12. Barbus Carnaticus, Plate CXXXVII, fig. 3.

Jerdon, M. J. L. S. 1849, p. 311 : Giinther, Catal. vii, p. 128.

Puntius (Barbodes) Carnaticus, Day, Proc. Zool. Soc. 1867, p. 292.

Poaree candee, Saal candee, Shellee, Tamil. : Giddi-kaoli, Hind. : Gid-pakhe, Can.

B. iii, D. 12(f), P. 15, V. 9, A. 7(f), C. 19, L. 1. 32, L. tr. 5/6.

Length of head 5|, of caudal 4^ to 5, height of body 3 to 4 in the total length. Eyes—diameter 3 to 4

in the length of the head, 1 diameter from the end of snout, and 1 j to 2 apart. Interorbital space flat. Dorsal

profile more convex than that of the abdomen. Upper jaw the longer. Lower labial fold interrupted. Teeth—
4 c 2
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pharynffeal, pointed, curved, 5, 3, 2/2, 3, 5. Barhels—thin, both pairs shorter than the eye. Fhis—the dorsal

'3/i as hitih as the body with a concave upper edge : it commences anterior to the insertion of the ventral, and.

midway between the snout and the base of the caudal fin, its last undivided ray is a strong, broad, smooth

spine, nearly as long as the head in the immature, and sometimes longer in the adult, especially in specimens

from Canara. Pectoral as long or rather longer than the head. Anal laid flat reaches the caudal. Lateral-

line complete, 3^- rows of scales between it and the base of the ventral fin : 12 rows anterior to the dorsal

fin. Free portion of the tail as high at its base as it is long. Colours—greenish-brown along the back,

becoming dull white glossed with gold on the sides and beneath. Fins grayish. Eyes golden.

Eahitat.—Rivers along the bases of the Neilgherrics, Wynaad, and South Canara hills. It attains at

least 25 lbs. in weight. Some have been introduced into the Ootacamund lake. The figure is from a young

specimen, life size,"the dorsal spine not being well-developed, and the snout not so obtuse as in older specimens.

13. Barbus hexagonolepis, Plate CXXXVII, fig 4.

McClelland, Ind. Cyp. pp. 270, 33G, pi. il, f. 3.

Bolcar and Boolooah, Assam.

B. iii, D. 12(f), P. 17, V. 9, A. 7(1), C. 19, L. 1. 28-31, L. tr. mi\.

Length of head 5 to h\, of caudal 5 to .51, height of body 5 to 6^ in the total length. %es—diameter

6 to 6 in th6 length of the head, l-i- to 2 diameters from the end of the snout, and 2^ apart. Dorsal and

abdominal jn-ofiles equally and slightly convex. Interorbital space rather convex. Upper jaw the longer.

Lower labial fold interrupted. Opercle higher than wide. Sometimes pores on the cheeks. Barbels—the

maxillary reach nearly to below the hind edge of the preopercle, the rostral ones are shorter. Fins— dorsal

2/3 as high as the body, it commences somewhat anterior to the insertion of the ventral, and about midway

between the end of the snout and the base of the caudal fin, its last undivided ray is strong, osseous, smooth,

with its stiff portion as long as the head excluding the snout. Pectoral as long as the head excluding the

snout, and not reaching the ventral. Anal laid flat does not extend to the base of the caudal which is deeply

forked. Lateral-line—complete, 2 to 2| rows of scales between it and the ventral : 10 to 11 rows before the

dorsal. Exposed portion of scales somewhat hexagonal. Free portion of tail rather longer than high. Colo2irs—
deep bluish-gray, fins dai-ker.

The character of the interrupted groove behind the lower lip at once distinguishes this species from

B. Jiexastichus.

Eahitat.—Assam in the larger rivers, and those from the Himalayas. It attains upwards of 2 feet m
length, and takes a fly or bait freely. The specimen figured (9 inches in length) was from Suddya. McClelland

con'sidered Gyprinus inditora, Ham. Buch. as a variety of this species, it is said to attain 9 feet in length.

14. Barbus Dukai, Plate CXLIII, fig. 3.

B. iii, D. 13(A), p. 15, V. 9, A. 7(1), C. 19, L. 1. 28-29, L. tr. 4/4.

Length of head 4f to 5, of caudal 4| to 5, height of body 4^ to 5 in the total length. JJ^/es—diameter

3| to 4 in the length of the head, li diameters from the end of snout, and 1^ apart. Body elongated and

compressed. Interorbital space rather convex. Sides of snout and below the eye with large open tiibercles.

The maxilla reaches to beneath the commencement of the orbit. Lower labial fold interrupted. Barbels—

the rostral pair are slightly longer than the orbit, the maxillary pair almost reach the angle of the preopercle.

^,;,j,s—^tiie dorsal commences rather nearer the snout than the base of the caudal fin, and a little in advance of

the insertion of the ventral, its last undivided ray is strong, osseous, with its stiff portion as long as the head

excluding the snout, the fin is 3/4 as high as the body below it, having its upper edge very concave. Lateral-

ll.,ie—comjilete, 2 1 rows between it and the base of the ventral fin : 9 rows before the dorsal fin. The scales

covered with numerous horizontal strioe. Free portion of the tail rather longer than high. Colours—oi a

leaden tinge along the upper portion of the body, becoming dull white shot with gold on the sides and beneath,

edo-es of scales darkest. Fins yellow, with a dark band having a lighter outer edge along the upper and lower

edge of the caudal fin.

Eahitat.—Teesta river Darjeeling, from whence Dr. Dnka sent me several examples, and after whom 1

have named it. The specimen figured (Hfo-size) is the largest : its having pores on the side of the mouth

would seem to denote that it is not the fry of some larger species.

15. Barbus tor, Plate CXXXVI, fig. 5 ; and CXL, fig. 1.*

Cyprinus, tor, mosal and putitora ? Ham. Buch. Fish. Gang. pp. 303, 306, 388 ; Gray and Hard. Ind.

Zool. ; McClelland, Ind. Cyp. pp. 271, 303, 337, 388, pi. xli, f. 3 ; Cuv. and Val. xvi, p. 197 ;
Jerdon, M. J. L.

and S. 1849, p. 311.

Labeubarbus macrolepis, Heckel, Fische aus Kashmir, p. GO, t. x. f. 2 ; Bleeker, Bcng. p. 00.

Barbus pro'geneius and j/jer/a^t^i^, McClelland, Ind. Cyp. pp. 270, 271, 334, 337; Jerdon, M. J. L. and Sc.

1849, p. 311.

» For an account of die natural history of the Mahascer, anil the siiort it aCfords, see " The Roil in India," by H. S. Thomas,

Mangalore, 1873.
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Barbus macroceplialus, McClell. Ind. Cyp. pp. 270, 335, pi. 55, f. 2 ; Cuv. and Val. xvi, p. 201 ; Bleeker,

Beng. p. 60 ; Giintlier, Cat. vii, p. 131 ; Day, Proc. Z. S. 1869, p. 556.

Barhus mosal, Cuv. and Val. xvi, p. 200 ; Bleeker, Beng. p. 60 ; Day, Proc. Z. S. 1870, p. 372.

Barbus mtissulah, Sykes, Trans. Zool. Soc. ii, p. 356 ; Bleeker, Beng. p. 60 ; Jerdon, M. J. L. and Sc.

1849, p. 313.

Barbus HamiUonii, Jerdon, M. J. L. and S. 1849, pp. 311, 312.

Labeobarbus, tor and progenius, Bleeker, Beng. p. 60, and Cobit. and Cyprin. Ceylon, 1864, p. 10, t. 2.

Barbus macrolepis, Giintlier, Catal. vii, p. 131.

Burapatra, Assam: Poo-meen-candee, Tarn.: Naliarm, Hind.: Kuhhiah, Punj. : Joon-gah, Petiah and
Kurreah, Sind.

B. iii, D. 12(f), P. 19, V. 9, A. 7-8(^i^), L. 1. 25-27, L. tr. 4/4.

Length of head 4 to 5, of caudal 4f to 5, height of body 4j to 51 in the total length. Eyes—
diameter 6j to 7^ in the length of the head in moderately sized specimens but much larger in the

young (at 3'5 inches in length being 3|- in the length of the head; at 5 inches, 41), 2 to 2y diameters
from the end of snout, and 2 apart. Interorbital space flat. Opercle 1/4 higher than -wide : the maxilla

reaches to below the front edge of the eye : snout pointed : jaws of about the same length : hjos thick,

with an uninterrupted fold across the lower jaw, and both the upper and lower lips in some specimens
produced in the mesial line. Dorsal profile more convex than the abdominal in some examples, not so

in others. Barbels—the maxillary paii" longer than the rostral ones, and extend to below the last third

of the eye. Fins—the dorsal arises opposite the ventral and is 3/4 as high as tlie body, its last

undivided ray is smooth, osseous, strong; and of varying length and thickness. Himalayan, Bengal, and
Central Indian specimens generally have the spine strong, and from 1/2 to 2/3 the length of the head,

it rarely exceeding this extent. In Canara, Malabar, and Southern India, where the lips are largely

developed (see PI. CXL.) the spine is very much stronger and as long as the head excluding the snout.

Pectoral as long as the head excluding the snout, it reaches the ventral which is little shorter. Anal laid flat

does not reach the base of the caudal which is deeply forked. Lateral-line—complete, 2 to 2^ rows of scales

between it and the base of the ventral fin : 9 rows before the dorsal. Free portion of the tail longer than
high. Colours—silvery or greenish along the upper half of the body, becoming silvery shot with gold on the

sides and beneath. Lower fins reddish yellow.

This fish is the celebrated " Maha seer" of sportsmen in India. The various large barbels in Assam are

termed '^Petiah," with a specific name prefixed to denote the species alluded to.

Barbus macrocepliahis, McClelland, from along the Eastern Himalayas and Upper Assam, has not the
length of the head, " 2/5 only of the total (without the caudal)"—(Giintlier) ; but vrithoiit the head or caudal, or

2/7 of the total excluding the caudal fin. It has rather a longer head (4i in the total) than is usual, its eye is

nearer the front end of the head, whilst the upper bone of the suborbital ring is very wide.

Barbus tor, H. B., or progenius, McClelL, shows great variation in the length of the head which seems
to augment in proportion with the size of the fish : the body is often much higher, whilst the lips are very
much more developed than in the last variety.

ila&tfa^— Generally throughout India, but in the largest size, and greatest abundance in mountain
streams or those which are rocky.

16. Barbus hexastichus, Plate CXXXVI, fig. 4.

Barbus hexastichus, McClelland, Ind. Cyp. pp. 269, 333, pi. 39, f. 2 ; Giinther, Catal. vii, p. 129.

? Labeobarbus tor, Bleeker, Ceylon, 1864, p. 10, t. 2 (not Ham. Buch.)

? Barbus longispinis, Giinther, Catal. vii, p. 132.

Lobura, Assam.

B. iii, D. 12-13(V), P- 17. V. 9, A. 7(f), C. 19, L. 1. 25-26, L. tr. 4/5.

Length of head 5 to 6, of candal 5 to 5j, height of body 4|- to 5 in the total length. Eijes—diameter

1/5 of length of head, Ij diameters from end of snout, 2 diameters apart. Interorbital space slightly convex.

Opercle higher than wide. Lips moderately thick, the lower one without or with a badly developed lobe, but
having a shallow and continuous transverse fold. Mouth rather inferior, directed anteriorly : the upper jaw
slightly the longer. Sometimes poi'es on the cheeks. Barbels—longer than the eye. Fins—dorsal fin with its

osseous ray strong, smooth, and from half as long as head to as long as the head without the snout, it

commences somewhat nearer the snout than the base of the caudal, the latter being deeply forked, with the

lower lobe the longer. Pectoral as long as the head excluding the snout. Lateral-Hue—complete, 2 to 2-s- rows
of scales between it and the base of the ventral fin : 10 rows before the dorsal fin. Free portion of the tail

longer than high. Goloiirs—brownish, tinged with green along the upper edge of the body, becoming dull

white shot with yellow on the sides and below : candal and anal reddish. The fry have a black spot before the

base of the caudal fin.

Habitat.—Rivers on and around Himalayas, Cashmere, Sikhim and Assam, growing to 3 feet in length.

The example figured is ID'S inches long and from Assam. Specimens from the plains appear to have the head
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comparatively longer than those from the hills. Ceylon examples, which seem to be a variety, have a longer

dorsal spine it being equal to or a little longer than the head.

17. Barbus Bovanicus, Plate CXXXVIII. fig. 1.

B. iii, D. 12(f), P. 17, V. 0, A. 8(A), C. 19, L. 1. 24-26. L. tr. mU.
Length of bead 4f , of caudal 4i, height of body 3| in the total length. Eyes—diameter 3| in the

length of the head, 1 to ly diameters from the end of snout, and 1§ apart. Dorsal profile somewhat more
convex than that of the abdomen. Interorbital space flat. Snout somewhat obtuse. Upper jaw tlie longer.

Lower labial fcjld in the adult complete, with a moderately developed median lobe, but such is not apparent in

the young. Barbels—rostral pair extend to beneath fir.st 1/3 of the eye, the maxillary pair to the posterior edge
of the preopercle. Fins—dorsal 2/3 as high as the body, with a concave upper edge, it commences anterior to

the ventrals and midway between the end of snout and the base of the caudal fin : its last undivided ray i.s

ost?eous, of moderate strength, its stift'jiortion being as long as the head excluding the snout. Pectoral as long

as the head posterior to the nostrils and longer than the ventral. Anal laid flat reaches the caudal. Free
portion of the tail as long as high. Lateral-line—complete, 25 rows of scales between it and the base of the

ventral fin : 10 rows before the dorsal fin. Colours—greenish, with a golden tinge, darkest along the back.

Habitat.—Bowany river at base of Neilgherry hills in Madras. The largest specimen obtained 5 inches

in length.

18. Barbus sophore, Plate CXLIII, fig. 4.

Cyprinus sophore, Ham. Buch. Fish. Ganges, pp. 310, 389, (part) and (pi. 19, f. 86 not synonymous).
Barbus sophore, Day, Proc. Zool. Soc. 1869, p. 376 (not Giinther).

B. iii, D. 12 (I), P. 15, V. 9, A. 7 (f ), L. 1. 25, L. tr. 3|/4i.

Length of head 4j, of caudal 4^-, height of body 31 in the total length. Eyes—3 to 3^ in the length of

the head, nearly 1 diameter from end of snout, and also apart. Cleft of mouth extending to below the first

third of the orbit. Upper jaw the longer. Lower labial fold interrupted. Barbels—long and thin, the

maxillary pair 1/2 longer than the eye : the rostral pair slightly shorter. Fins—dorsal ray weak, osseous,

entire, and as long as the head without the snout : the fin arises slightly before the ventral, and midway between
the end of the snout and the root of the caudal. Lateral-line—complete, 2^ rows between it and the base of

the ventral : 9 rows before the dorsal fin. Scales—with numerous longitudinal striae. Colours—silvery, with a

lateral blotch.

Systomus sopJwre, McClelland, is the same as Barbus stigma, C. V.
That Barbus stigma destitute of barbels, has been generally considei-ed identical with B. sophore, H. B.

does not admit a doubt ; it also agrees with H. B.'s figoi-e in which no barbels are shown. But in the text he

observes " there are four tendrils, so very minute as often to be scarcely perceptible." When examining the

collection of fishes of the Asiatic Society of Bengal, in the Calcutta Museum, 1 came across an old bleached

specimen without any label to say from whence it had been received, it was 3^ inches long to the base of the

caudal fin, the latter being injured from pressure. Since then about 12 more specimens have been received from

the Khasia hills, thus ascertaining its habitat. Buchanan appears to have mixed up two species—the

geographical distribution and figure give B. stigma, as is also evident from the markings on the scale ; the text

B. sophore which has 4 barbels.

Habitat.—Assam and Khasia hills.

19. Barbus Stracheyi, Plate CXXXIX, fig. 4.

Barbus Malabaricus, Day, Proc. Zool. Soc. 1869, p. 619, (not Jerdon).

Barbus (barbodes) Stracheyi, Day, J. A. S. of B. 1871, p. 3o7.

B. iii, D. 11(f), P. 17, V. 9, A. 7(1), C. 17, L. 1. 23, L. tr. 3i-/5.

Length of head 4i, of caudal 6, height of body 4i in the total length. Eyes—diameter 5 in the length

of head, l-i- diameters from end of snout, 2^ diameters apart. Mouth without enlarged lips : lower labial

fold inteiTupted. Upper jaw somewhat the longer. Summit of head flat. Barbels—long, the rostral pair

reaching to below the centre of the orbit, and the maxillary pair to beneath its posterior margin. Fins—dorsal

osseous ray strong, smooth, and as long as the head without the snout, it commences midway between the end
of the snout and the base of the caudal fin. Lateral-line—complete, 2|- rows of scales between it and the

base of the ventral fins. Colours—uniform silvery.

Habitat.—Akyab and Moulmc-in.

I have named this species after General Strachey, C.B., F.R.S., who I have to thank for assistance in

enabling me to prosecute my enquiries into the fisb and fisheries of India.

c. Last undivided dorsal ray articulated, or if osseous very weak.

20. Barbus curmuca, Plato CXLI, fig. 1.

Cyprinus curmuca, Buchanan's Journey in Mysore, iii, p. 344, pi. xxx, and Fishes of Ganges, pp. 294,

387 ; McClelland, Ind. Cyp. pp. 276, 353.
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Gohio curmtica, Cuv. and Val. xvi, p. 317.

Gobio curmuca and Canarensis, Jerdon, M. J. L. and Sc. 1849, p. 306.

Barhus curmuca. Day,* P. Z. S. 1873, p. 707.

B. iii, D. 12 (I), P. 16, V. 9, A. 8 (|), C. 18, L. 1. 41, L. tr. 8/7.

Length of head 5, of caudal 4j, height of body 5 in the total length. Eyes—diameter 4j in the length
of the head, \\ diameters from the end of the snout, and also apart. Snout conical, head compressed, inter-

orbital space transversely concave. Dorsal profile more convex than that of the abdomen. In adults a band of
open pores goes from the preorbital along the cheek. Barbels—two maxillary pairs, the lovrer as long as the
eye, the upper 1/2 as long. Fins—dorsal as high as the body, its upper edge concave, it arises anterior to the
insertion of the ventral, and rather nearer the snout than to the base of the caudal fin, its last undivided ray
weak and articulated. Lateral-line—complete, 3^ rows between it and the base of the ventral fin : 15 rows
anterior to the dorsal fin. Caudal deeply forked, its lobes pointed. Free portion of the tail as long as high.
Colours—silvery, lightest on the sides and beneath : tips of the caudal blackish. In the young, the middle third
of the caudal is orange, and it is tipped with black.

Habitat.—Western ghauts of India, attaining to at least 4 feet in length. Jerdon obtained it from
Palghaut and Ai-riacode in South Malabar.

21. Barbus lithopidos, Plate CXXXVIII, fig. 2.

Day, Proceedings Zoological Society, 1873, p. 708.

Kxiri meen, Canarese.

B. iii, D. 12 (f), P. 15, V. 10, A. 8 (|), C. 19, L. 1. 38-39, L. tr. 7/7.

Length of head 5f to 65, of caudal 4, height of body 4| in the total length. Eyes—3| to 4j diameters
in length of head, 1 to 1^ diameters from end of snout, and IJ apart. Body compressed, dorsal and abdominal
profiles equally and moderately convex. Interorbital space somewhat convex. Upper jaw slightly the longer :

lower labial fold interrupted : a thiu cartilaginous covering internally to either jaw. Large examples have
pores on the preorbital. Barbels—both pairs thin, and about as long as the orbit. Fins—dorsal high in front,

equalling the height of the body, its upper edge concave, the origin of the fin is anterior to the insertion of the
ventral, and midway between the end of the snout and the base of the caudal fin, its last undivided ray weak
and articulated. Pectoral and ventral of equal length, and as long as the head. Caudal very deeply forked.
Lateral-line—complete, 4 rows of scales between it and base of ventral fin : 14 rows before the dorsal.

Free portion of the tail as high at its base as it is long. Colours—slaty, as are the fins, having theii" outer rays
whitish. Pectoral yellowish, tail greenish. Adults are more yellow, with a gray band behind the opercle, and
some of the scales scarlet.

Habitat.—South Canara, where it is not uncommon in the rivers, and attains 2 feet in length. The
specimen figured is 7'4 inches long.

22. Barbus Thomassi, Plate CXXXVII, fig. 5.

Day, Proceedings Zool. Soc. 1873, p. 707.

Kem-pu-jjer-ru-wul, Canarese (Red Mahaseer).

B. iii, D. 12-13 (V), P- 1", V. 10, A. 8 (|), C. 19, L. 1. 31-34, L. tr. 6/6.

Length of head 5| to G\, of caudal 3| to 4j, height of body 4 to 4^ in the total length. .Eyes—high up,
diameter 3J to 4 in the length of head, li diameters from the end of snout, and also apart. Dorsal profile

about equally convex with that of the abdomen. Interorbital space slightly convex. Snout rather pointed :

upper jaw the longer : lower labial fold inten-upted. Height of head equals its length excluding the snout.

Barbels—thin, the maxillary not so long as the eye, the rostral pair shorter. Fins—dorsal high anteriorly,

equalling the height of the body, its origin is anterior to the insertion of the ventral, and midway between the
end of the snout and the base of the caudal fin : its upper edge very concave, and its last undivided ray weak
and articulated. Pectoral and ventral of equal length, and 4/5 as long as the head : caudal deeply forked, the
upper lobe the longer. Lateral-line—complete, 2\ rows of scales between it and the base of the ventral fin : 12
rows anterior to the dorsal. Free portion of the tail as high at its base as it is long. Colours—silvery along
the back, each scale with a red lunule : dorsal and caudal fins of a lake colour, the last being usually edged with
black. Ventral and anal also lake colour, stained with grayish-black. Most of the scales with a dark base.

Habitat.—South Canara, attaining at least 3^ feet in length. I have named the species after Mr. H. S.

Thomas, M.C.S., who first brought the fish to my notice. The specimen figured is 9'5 inches in length.

128.

23. Barbus spinulosus.

McClelland, Cal. Journ. Nat. Hist. p. 280, pi. 21, f. 3 ; Bleeker, Beng. p. 60 ; Gunther, Catal. vii,

* Since the above was m type, Captain Beavan's "Fresh-water Fishes of India," with the list of species revised hy Dr. Giinther,
has come under my notice. It is suggested that Barhus curmuca (II. B.) Day, from Malabar, may be a local variety of Barhus cmmucay
Beavan and Gunther. The tigure of their fish is given, and represents B. Uolus, not B. curmuca. The example seems to have come from
the Central Provinces where B. Icolus exists, hut B. curmuca is not found.
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B. iii, D. 12 (1), P. 15, V. 9, A. 10 (f), C. 19, L. 1. 32.

LeDo-th of head 5, height of body 4^ in the total leno:th. Back a little elevated. By/es—before the

jiiiddle of the length of the head. Dorsal profile but slightly arched. Snout short. Pms—dorsal without

osseous ray, commencing midway between the end of the snout and the base of the caudal. Cofowrs—greenish

above, white below : fins pale.

McClelland observes " length of the head is equal to a fourth part of the length of the body," or 5 in the

total excluding the caudal fin : but in the figure it is shown as 4j.

Eahitat.—Sikhim, from whence a single specimen, 7 inches long, was obtained by McClelland.

24. Barbus pulchellus, Plate CL, fig. 3.

Day, Proc. Zool. Soc. 1870, p. 372.

Katladl, Canarese, Tulu, Mai.

B. iii, D. 12 (f), P. 17, V. 9, A. 7 (|), C. 19, L. 1. 30-32, L. tr. 6-6/5i.

Length of head 6 to 6+, of caudal U to 5, height of body 4 to 4^ in the total length. Eyes—
diameter 3^ in length of head, I'l diameters from the end of the snout, and If apart. There is a very gradual

rise from the snout to the base of the doi-sal fin. Interorbital space nearly flat. Pores on the snout. Barbels—

four, the maxillary pair being the longest, equalling one-third of the length of the head. Teeth—pharyngeal,

crooked, pointed, 4, 3, 2/2, 3, 4. Mws—dorsal arises slightly anterior to the ventral and rather nearer to the

snout than the base of the caudal fin, its upper border is concave, it is two-thirds the height of the body, having

its last undivided ray weak, smooth, and articulated. Caudal deeply forked. Scales—3^ rows between the

lateral-line and the base of the ventral fin. Colours—all the scales above a line going direct from the eye to

centre of the caudal fin are of a deep gray, with dark bases ; below or in the inferior half of the body all are

silvery gray : fins with dark edges.

Habitat.—South Canara, frequenting the inland streams. Two specimens up to 17^ inches long were

given me by H. S. Thomas, Esq., Madras Civil Service. The figure is 1/3 the size of the example.

25. Barbus Dobsoni, Plate CXXXIX, fig. 6.

Day, Journal, Linnean Society, 1876, Zool. xii, p. 574.

B. iii, D. 12-13( V), P- 14, V. 9, A. 8(f), C. 19, L. 1. 30-32, L. tr. 5i-6/5i.

Length of head 6, of caudal 4i, height of body 3J to 3^ in the total length. %es—diameter 3} in the

length of the head, nearly 1 diameter from end of snout, and 1^ apart. Dorsal profile elevated. Snout a little

obtuse. Interorbital space slightly concave. Mouth naiTow. The upper jaw the longer. Lower labial fold

interrupted. Barbels—thin, the maxillary ones as long as the eye, the rostral somewhat shorter. Teeth—
pharyngeal, crooked and pointed 5, 3, 2/2, 3, 5. Fins—dorsal commences somewhat in advance of the insertion

of the ventral, it is about 2/3 as high as the body, its last undivided ray articulated and smooth. Pectoral as

long as the head. Lateral-line—comiplete, 3h rows of scales between it and the ventral fin : 12 rows anterior to

the dorsal. Pree portion of the tail nearly as high at its base as it is long. Colours—bluish above becoming

lighter on the sides and beneath, fins edged with gray, upper corner of dorsal and ends of caudal blackish.

This fish is closely allied to B. Jerdoni, of which it may be a local variety.

Habitat.—Deccan from whence Dr. A. J. Dobson sent me specimens : 1 likewise obtained this species at

Kumool, in September, 1866, and also at Poona. The example figured is 7-5 inches in length.

26. Barbus Jerdoni, Plate CXXXVIIl, fig. 5.

Day, Proc. Zool. Soc. 1870, p. 372.

Say-meen, Can. : Cha-meen, Tulu : Ta-meen, Mai.

B. iii, D. 12(f), P. 15, V. 9, A. 8(1), C. 19, L. 1. 27-28, L. tr. 6/4.

Length of head 5 to 5j, of caudal 4, height of body 4 in the total length. J5/)/es—diameter 3 to 3.j in

length of head, 1 to 1| diameters from end of snout, and 1^ apart. Interorbital space nearly flat. The height

of the head nearly equals its length. A considerable rise to the commencement of the dorsal fin. Body

compressed. Mouth narrow : upper jaw the longer. Lower labial fold interrupted. Barbels—thin, the

maxillary being as long as the orbit, the rostral shghtly shorter. Fins—last undivided dorsal ray articulated,

weak and not enlarged : the fin which is 4/5 as high as the body below it, commences midway between the

snout and the base of the caudal. Pectoral as long as the head and nearly reaching the venti-al which is of the

same length. Anal laid flat reaches somewhat beyond the root of the caudal fin which is deeply forked.

Lateral-line—complete, rather concave : 2^ to 3^ rows of scales between it and the base of the ventral : 12

rows before the dorsal fin. Free portion of the ta'il rather higher than long. Colours—silvery, fins which have

an orange tint, tipped with black.

Habitat.—B^ixers in Canara below the Ghauts, attaining 18 inches in length. The example is figured

life-size.

27. Barbus Wynaadensis, Plate CXXXVIIl, fig. 3 and CXXXIX, fig. 2.

Day, Journal Linn. Soc. 1873, Zool. xi, p. 528.
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B. ii!, D. 13(A), P. 17, V. 0, A. 8(|), C. 19, L. 1. 26-28, L. tr. 4/6.

Length of head 4|- to 5, of caudal 5 to 5-1-, height of body 45- to 5 in the total length. Eijes—diameter
5 in the length of head, 1^ to 2 diameters from the end of snout, and If apart. No considerable rise to the

base of the dorsal fin. Snout conical. Upper jaw the longer overlapping the lower. Interorbital space nearly
flat. Lower labial fold interrupted. Barbels—the maxillary pair as long or longer than the orbit, the rostral

1/4 shorter. Fins—the dorsal 2;3 as high as the body, its origin is a little anterior to the insertion of the
ventral, its last undivided ray weak, osseous, with an articulated extremity. Lateral-line—complete, 2^ to 3
rows of scales between it and the base of the ventral fin : 10 rows before the dorsal fin. Free portion of the
tail rather longer than high. Colours—leaden silvery along the back, with a dark band running from behind
the eye to the middle of the base of the caudal fin where it sometimes ends in a round black blotch. Abdomen
of a light orange colour. Fins stained with gray at their edges.

Habitat.—Vithry in the Wynaad where it is common in the larger streams. It attains at least 8 inches

in length. The examples are figiired Kfe-size.

28. Barbus Stevensonii, Plate CXXXV, fig. 6.

Day, Proc. Zool. Soc. 1870, p. 100.

B; iii, D. 12(f), P. 17, V. 9, A. 8(A), C. 19, L. 1. 27, L. tr. 4i/.5.

Length of head i^, of caudal nearly 4, height of body 4|- in the total length. Eyes—diameter 2/7 of

length of head, 1 diameter from end of snout and apart. Body elongated and compressed : dorsal profile but
little arched. Upper jaw the longer. Lower labial fold interrupted. Barbels—the maxillary extend to below
the posterior extremity of the orbit, the rostral are shorter. J'Nis- -dorsal with a smooth, weak, osseous raj', as

long as the head excluding the snout : it is rather lower than the body, arising midway between the end of

the snout and the base of the caudal, whilst it is slightly in advance of the ventrals. Lateral-line—complete,

there are 2-1- rows of scales between it and the base of the ventral fin : and 9 before the dorsal fin. Colours—
silvery, upper portion of the body the darker : numerous black specks along the side : a black spot at the base

of the caudal, and a dark band along the dorsal fin.

Habitat.— Hills near Akyab. I named this species after the late Colonel Stevenson, Commissioner at

Akyab, who procured for me several new sorts of fish from that locality. It is figured life-size.

29. Barbus Neilli, Plate CXL, fig. 4.

Day, Proceedings Zoological Society, 1868, p. 581.

? Barbus khudree, Sykes, Fishes of Deccan, p. 357 ; Bleeker, Beng. p. 60 ; Jerdon, Madr. J. L. and Sc.

1849, p. 313.

B. iii, D. 13(A), P. 15, V. 10, A. 8(f), C. 19, L. 1. 24-26, L. tr. 4^/4.

Length of head 4i to 5, of caudal 5, height of body 3^ to 4 in the total length. Eijes—diameter 4J- to

5 in the length of the head, li diameters from the end of snout and also apart. Dorsal and abdominal profiles

about equally convex. Interorbital space nearly flat. Snout conical with the upper jaw slightly the longer.

Lower laljial fold continuous. Barbels—the rostral pair reach the front edge of the eye, the maxillary j.iair

equal 1^ diameters of the orbit. Teei/f— pharyngeal, curved, 5, 3, 2/2, 3, 5. Fins—origin of dorsal rather

nearer base of caudal fin than the end of the snout, and anterior to the insertion of the ventral, it is 2/3 as high

as the body, its upper edge concave, its last undivided ray osseous, entire, and very weak. Pectoral as long as

the head excluding the snout, and longer than the ventral. Anal laid flat reaches the base of the caudal which

is forked. Lateral-line—complete, 3^ rows of scales between it and the ventral fin: 9 rows anterior to the

dorsal. Free portion of the tail as high as long. Colours—silvery above the lateral-line with a tinge of yellow

below it. Fins with a bluish tinge in some specimens, reddish in others. The young have a dark spot at the

base of the caudal fin. Eyes golden.

Habitat.—Kurnool on the Tamboodra river. The largest specimen personally seen was 38 lbs. weight,

but it is said to attain to 50 or 60 lbs. The esamjile figured is stnfied, and 22 inches in length.

30. Barbus Malabaricus, Plate CXXXVIII, fig. 6.

Jerdon, M. J. L. and Sc. 1849, p. 312.

B. iii, D. 12-13 («i*), P. 17, V. 9, A. 8 (f ), C. 19, L. 1. 24, L. tr. 4/4.

Length of head 4f to 5, of caudal 6, height of body 4i to 41 in the total length. Eyes—diameter 5 in

the length of head, If diameters fi-om end of snout, and 2 apart. Dorsal and abdominal profiles about equally

and moderately convex. Interorbital space slightly convex. Upper jaw the longer : lips thick: lower labial

fold complete and with a median lobe. Barbels—the maxillary pair reach to below hind edge of eye, the

rostral pair are shorter. Fins—dorsal 2/3 as high as the body, its origin is anterior to the insertion of the

ventral, its upper edge concave, its last undivided ray osseous, weak, with its bony portion equalling the post-

orbital length of the head. Lateral-line—complete, 1| rows of scales between it and the ventral fin: 9 rows

anterior to the dorsal. Free portion of the tail rather longer than high. Colours—bluish, becoming white on

the abdomen. Fins usually blue. Eyes red. Sometimes the fish is brown : and the dorsal, pectoral, and ventral,

red. Or the front edge of dorsal and anal and upper and lower borders of the caudal may be dark.

4 D
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I Lave seen an example in -n-hicli tlie bciglit of tlie body was only 4 in the total length, but it otherwise

resembled the typical form. ^r t-> n j i

Habitat.—From South Canara down the Western Ghauts to the Travancore hills. Mr. Ballard has

captured it at Courtallum with a fly. It attains at least 18 inches in length.

31. Barbus innominatus.

LewAscus linotatus, Blyth, Journ. Asiat. Soc. of Beng. 1858, p. 290 (not K. and v. H.)

Barhus innominatus, Day, Proceedings Zool. Soc. 1869, p. 550.

B. iii, D. 12 (f), P. 15, V. 9, A. 7 (|), C. 17, L. 1. 24, L. tr. 41/41

Length of head 3^ of caudal 3J, height of body 3^ in the total length, i^yes—diameter 3^ in length of

the head, Wiameter from the end of the snout and also apart. Barbels— the rostral nearly reach the orbit,

the maxillary pair are shorter. Fins—dorsal commences midway between the snout and the base of the caudal,

its last undivided ray osseous, weak, and entire. Caudal forked. Lateral-line—3 rows of scales between it and

the base of the ventral fin. Colours—a. black spot at the base of the caudal fin, none now apparent on the

dorsal. . .
,

jgTtt&ttoi.— Ceylon, from whence Ml'. Blyth received specimens up to 1-1 inches m length, presented by

Dr. Kelaart.

32. Barbus compressus.

Day, Proc. Zool. Soc. 1809, p. 555.

B. iii, D 12 (I), P. 15, V. 9, A. 8 (f), C. 17, L. 1. 22, L. tr. 4/5.

Length of head 5, of caudal 5, height of body 4 in the total length. E'yes—diameter 2/9 of length of

head, 1| dTameters from end of snout and also apart. Head much compressed : mouth inferior, upper jaw

the I'ono-er : the whole of the cheeks covered with pores : the posterior extremity of the maxilla extends to

below the anterior margin of the orbit. Barbels—rostrids reach to beneath the centre of the orbit, the

maxillary to the angle of the preopercle. Pi as— dorsal half as high as the body, it arises midway between the

snout and the base of the caudal, commencing slightly in advance of the ventrals, its last uncUvided ray is

osseous, not enlarged, and entire. Upper caudal lobe the longer. Lateral-line—complete, 3| rows of scales

between it and the base of the ventral fin. Colours—sHvevj, fins stained darker.

Eahitat.—The native country of the type specimen is uncertain, but the fi.sh was found in a bottle m the

Calcutta Museum with an Oreinus from Cashmere. It is a fine specimen in excellent preservation.

33. Barbus Blythii.

Capoeta macrolepidota (? K. and v. Hass.), Blyth, J. A. S. of Beng. 1800, p. 157 (not C.V.).

Barlns Blythii, Day, Proc. Zool. Soc. 1809, p. 555.

B. iii, D. 12 (f), P. 15, V. 9, A. 8 (|), C. 17, L. 1. 22, L. tr. 4/5.

Length of head 4, of caudal 4, height of body 3| in the total length. Eijes -diameter 2/5 of length of

head, 3/4 of a diameter from the end of snout and also apart. Preorbital covered with pores. Barbels—y^ell

developed, the rostral reaching the eye, and the maxillary to below the centre of the orbit. Fins—dorsal arises

midway between the snout and the base of the caudal, its last undivided ray articulated : it commences slightly

in advance of the ventrals. Caudal deeply forked. Lateral-line—complete, 2i rows between it and the base of

the ventral fin. Colours—uniform silvery in spirit.

Habitat.—Tenassevim provinces. Specimen two inches long. This fish is very similar to Barbus

compressus, and may perhaps be the young.

34. Barbus melanampyx, Plate CXXXIX, fig. 1.

Cirrhinus fasciatus, Jerdon, M. J. L. and So. 1849, p. 305 (not Bleeker).

Labeo melanampyx. Day, Proc. Zool. 1865, p. 317.

Puntius m.elanampyx. Day, Fishes of Malabar, p. 210, pi. 10, f. 1.

Barbus Grayi, Day, Proc. Zool. Soc. 1867, p. 293.

Barbus arulius, Giinther, Catal. vii, p. 133 (not Jerdon).

B. iii, D. 11 (f), P. 15, V. 8, A. 7 (I), C. 15, L. 1. 20, L. tr. 3i/3i

Length of head 4.\, of caudal 4 to 4J, height of body 3 to 3J in the total length. Eyes—diameter 3 to

'i\ in the length of head, from 3/4 to 1 diameter from end of snout, 1 diameter apart. Dorsal profile more

convex than that of the abdomen. Cleft of mouth extends to below the anterior edge of the orbit : numerous

pores on the snout. Lower labial fold interrupted. Barbels—rostnA short, the maxillary equal in length to

one diameter of the orbit. Teeth—pharyngeal, in three rows, curved, sharp, 5, 3, 2/2, 3, 6. Fins—dorsal

scarcely higher than long, no osseous ray : it commences midway between the end of the snout and the base of

the caudal fin, which latter is deeply forked. Lateral-line—complete, 2 rows of scales between it and the base

of the ventral fin : 7 rows before the dorsal fin. Colours—of a deep dull red, with three black cross bands, the
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first from below tte whole of the base of the dorsal to just beneath the lateral-line, tiic second commences four
scales beyond the posterior extremity of the base of the dorsal and descends to one scale below the lateral-
line, whilst the last is just before the base of the caudal and often wanting. Fins pinkish, edged with black.

Habitat.—The Wynaad, Neilgherry and Travancore ranges of hills and streams along their bases : also
the Cauvery river. It rarely attains three inches in length.

B.

—

With tivo barbels {Capoiita).

a. With an osseous, serrated dorsal ray.

35. Barbus macrolepidotus, Plate CXLII, fig. 1.

Caiioeta inacrohindota, Cuv. and Val. xvi, p. 280, pi. 4:77 ; Cantor, Catal. p. 267 ; Bleeker, Oost-Java,
p. 21.

Samjjala macrolcpidota, (Kuhl and Van Hass.), Bleek. Prod. Cyp. p. 308, and Atl. Ich. Cyp. p. 112,
t. 38, f. 2.

Barbus hampal, Giinther, Catal. vii, p. 139.

B. iii, D. 12(1), P. 17, V. 9, A. 7(f), C. 19, L. 1. 26, L. tr. 5/.5.

Length of head 4|, of caudal 5, height of body 4j in the total length. Eyes—diameter 6 to Sy in the
length of head, IJ diameters from end of snout and also apart. Snout pointed, upper jaw slightly the longer

;

head compressed with its upper surface nearly flat. The posterior extremity of the maxilla extends to a
little behind the anterior edge of the orbit. No pores on the snout. Barbels—the maxillary as long as the
orbit. Fins—dorsal commences slightly nearer the snout than the base of the caudal, and opposite the
insertion of the ventrals, its last undivided ray is weak, (scarcely osseous), and finely serrated in nearly its

whole extent. Caudal deeply forked. Lateral-line—with 2| rows of scales between it and the base of tha
ventral fin : 10 rows before the dorsal fin. Free portion of the tail as high at its base as it is long. Colours—
silvery, lightest on the sides and below : fins orange, anterior edge of the dorsal and outer margins of the caudal
black. A badly developed darkish band from the dorsal to the ventral fin.

Habitat.—Tavoy to the Malayan Peninsula : an example, personally obtained from the first locality, is

figured life-size.

b. Osseous dorsal ray strong, entire.

36. Barbus chola, Plate CXLII, fig. 4.

Cyprinus chola. Ham. Buch. Fish. Gang. pp. 312, 389 ; Cut. and Val. xvi, p. 410.

Systomus chola, McClelland, Ind. Cyp. pp. 286, 384, pi. 58, f. 3 ; Jerdon, M. J. L. and S. 1849, p. 316.

Systomus immacidatas, Blyth, J. A. S. of B. 18G0, p. 157.

Capoeta chola, Bleeker, Beng. p. 62.

Systomus sophore ? Bleeker, Beng. p. 127.

Puntius perlee. Day, Malabar Fish. p. 211.
Barbus liacanthns, (pt.) sopihuroides, chola, and thermalis, Giinther, Catal. vii, pp. 141, 143, 144.

Koroon, Tarn. : Kerrundi, Beng. : Nga-Jchon-ma, and Nga-lowah, Burmese : Fittha-herruudi, " bitter carp"
Ooriah : Chaddu paddaka, Tel. : Katcha Jcarawa, Hind.

B. iii, D. 11(f), P. 15, V. 9, A. 7(f), C. 19, L. 1. 26-28, L. tr. 5^/5.

Length of head 4| to 4|, of caudal 4i, height of body 3j to 3| in the total length, i/^es—diameter 35-

to 4 in the length of the head, 3/4 to 1 diameter from end of snout, and Ij apart. Suborbital ring of bones
naiTOw, their depth not being 1/3 of that of the uncovered portion of the cheek. Interorbital space slightly

convex. Dorsal profile more convex than that of the abdomen. Jaws equal anteriorly. Barbels—a single

maxillary pair not so long as one diameter of the orbit. Fins—dorsal 3/5 as high as the body, it commences
opposite the ventrals and midway between the end of the snout and the base of the caudal fin, its last undivided
ray is osseous and smooth, with the stifi' portion moderately strong and as long as the head excluding the snout.

Lateral-line—complete, from 3 to 3^ rows of scales between it and the base of the ventral fin : lO to 12 rows
before the dorsal fin. Free portion of the tail rather higher than long. Colours—silverj', opercles shot with
purple and gold. A dark blotch is usually present on the side of the free portion of the tail from the 23rd to

the 25th scales of the lateral-line ; in some Malabar examples it is intensely black. A dark mark along the base
of the anterior of the dorsal rays, and a row of dark spots along its centre. Occasionally there is a dark mark
behind the gill-opening, especially in Bengal and Assam examples.

In Burma the dorsal spine is stout, and that fin as well as the anal low. In Bengal and Punjab examples
the eye is rather large, often being 1/3 of the length of the head. In two species from Central India, received
from Captain Neill, the head is small, barbels short, and no black mark exists except the spot bffhind the
gill-opening.

Habitat.—From Malabar and the Wynaad, through Madras, Orissa, the Punjab, Bengal, and Gangetic
Provinces, the Central Provinces, Assam, also Akyab and Burma to Mergui. It attains to about 5 inches in
length. As food it is bitter : in some localities in Burma oil is obtained from it during the breeding season.
The figure (liib-sizej is fi'om a Madras specimen.

4 D 2
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37. Barbus parrah, Plate CXLII, fig. 3.

Pimtius parrah, Day, Proc. Zool. Soc. I8G0, p. 301, and Malabar Fishes, p. 211, pi. 7, f. 3 ; Guntber,
Catal. vii, p. 142, (passim).

Parrah perlee, Mai. : Kutcha-Jcaraica, Hind.

B. iii, D. 11(1), P. 15, V. 9, A. 8(1), C. 19, L. 1. 2.5-26, L. tr. 5/5.

Length of head 5, of caudal 4^ to 5, height of body 31 to 4 in the total length. Eyes—diameter 3 to

3i in the length of the head, 3/4 to 1 diameter from end of snout, 1} diameters apart. Interorljital space
slightly convex : the third suborbital bone 2/3 as deep as the uncovered portion of the cheek below it. Dorsal
profile more convex than that of the abdomen. Barbels—fine, and equal to two-thirds of the length of the
orbit. Fnis—dorsal commences midway between the end of the snout and tlie base of the caudal fin, its last
undivided ray is osseous, weak in the young but strengthening with age, and as long as the head without the
snout : height of fin 2/3 that of the body. Lateral-line—complete, 3|- rows of scales between it and the base of
tlie ventral fin : 8 rows before the dorsal fin. Colours—back greenish, divided from a silvery abdomen by a
dark bluish line. Cheeks golden red. Pectoral, ventral, and anal tinged with yellow ; dorsal and caudal
dusky. A diffused black spot on the lateral-Une extending from the twentieth to the twenty-second scales.

Eyes golden.

llahitat.—Malabar, ^Mysore, and Madras, attaining at least ti inches in length. The example figured
(life-size) was from Kurriavanoor in the Cochin State.

38. Barbus Burmanicus, Plate CXLI, fig. 4.

B. iii, D. 12(1), P. 15, V. 9, A. 7(f), C. 17, L. 1. 26, L. tr. 4/4.

Length of head 4| to 5, of caudal 4| to 5, height of body 3j in the total length. Eyes—diameter 3j- to
3i in the length of the head, 1 diameter from the end of snout, and 1^ apart. A considerable rise from the
snout to the base of the dorsal fin. Snout pointed. Interorbital space convex. The maxilla does not reach to
below the orbit. Lower labial fold interrupted. Barbels—a very short maxillary pair. Fins—dorsal 2/3 as
high as the body, it commences midway between the end of the snout and the base of the caudal and opposite
the insertion of the venti'al, its last undivided ray is osseous, strong, entire, and about as long as the head.
Lateral-line—2 rows of scales between it and the base of the ventral fin : 10 rows before the dorsal fin.

Colours—silvery along the back, becoming lighter on the sides and beneath : a dull blotch before the base of the
caudal fin. Fins silvery, with a dull band down the centre of the dorsal.

This species is allied to B. cJtola, but has shorter barbels, a stronger dorsal spine, and only 2 rows of
scales between the lateral-line and base of ventral fin, &c.

Habitat.—Burma, the example (figured life-size) was from Mergui.

39. Barbus tetrarupagus, Plate CXLII, fig. 6.

.'' Cyprinus titiiis and tictis, Ham. Buch. Fish. Ganges, pp. 315, 3S9 ; Cuv. and Val. xvi, p. 399.
i" Systomns tetrarupagus, McClell. Ind. Cyp. pp. 285, 381, pi. 44, f. 3.

Systomus titius, Bleeker, Beng. p. 62.

Barbus titius, Giinther, Catal. vii, p. 154.
Tit ptmgti, Bengali : Borajalee, Assamese : Pet-toh-ee, Sind.

B. iii, D. 10-11( V), P. 17, V. 9, A. 7(1), C. 19, L. \. 24-26, L. tr. 5-5|/5.

Length of head 4 to 4i, of caudal 4i, height of body 3 to 3^ in the total length. Eyes—diameter 2/7
of length of head, 1 diameter from end of snout, and Ij apart. Interorbital space slightly convex. Body
compressed. Lower labial fold interrupted. Dorsal profile considerably elevated. Barbels—a maxillary pair,

thin and equal to 2/3 of the length of the orbit. Fins—dorsal 2/3 as high as the body, it commences opposite
the insertion of the ventral, and midway between the snout and the base of the caudal : osseous dorsal ray of
moderate strength, and its stiff' portion as long as the head excluding the snout. Lateral-line—complete, 3|rows
of scales between it and the base of the ventral : 8 to 10 rows before the dorsal fin. Free portion of the tail as
long as high. Colours—a round black spot on the lateral-line behind the gill-openings, and a second midway
between the end of anal and base of the caudal fins, and rather more forward than in B. chula, being on the
18th to 20th scales of the lateral-line. Dorsal and anal tipped with black, sometimes the upper half of the
former stained darkisli, and a black band along its centre, most distinct anteriorly, and more so in Assam
than in Bengal specimens.

Hamilton Buchanan observes that C. titius and C. ticto have the utmost resemblance, and should
Barbus pimctatus be found as far East as Calcutta it might possibly be B. titius. McClelland says this

species is without barbels, and the dorsal and abdominal profiles equally convex. He shows the eye too
small, and unites the marks on the dorsal fin : still it seems to be this species which I have obtained from
the same locality as McClelland.

Habitat.— Orissa, Bengal, Assam, N. W. Provinces, Punjab and Sind, also the Deccan. It attains
nearly 5 inches in length. The specimen figured (life-size) was from Assam.
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40. Barbus dorsalis, Plate CXLII, fig. 2.

Systomus dorsalis and Hristis, Jerdon, M. J. L. and Sc. 1849, pp. 314, 316.

Barbus dorsalis, tetraspilus, and Layardi, Giinther, Catal. vii, pp. 142, 144.

Lamhi Jcaoli, Hin. : Saal candee, Tarn. : ilar-pakke, Can.

B iii, D. 11-12 (V), P. 15, V. 9, A. 8 (|), C. 19, L. 1. 24-2.5, L. tr. 4|/4.

Lengtli of head 4|, of caudal 4| to 5, height of body 4 to 4|: in the total length. Eyes—diameter 4 to

4| in length of head, from Ij to 1 J diameters from end of snout, I5 diameters apart. Third suborbital bone as

wide as the cheek below it. Body compressed, a considerable rise to the base of the dorsal fin. The head is

conical anteriorly, the snout pointed, and the upper jaw the longer. Interorbital space flat. Lower labial fold

interrupted. Barbels—a maxillary pair 2/3 as long as the eye. Teeth—pharyngeal, 5, 3, 2/2, 3, 5. Fins—
dorsal commences rather in front of the ventral, and nearly midway between the end of the snout and base of

the caudal fin, its last undivided ray is osseous, smooth, moderately strong, and its stiff" portion as long as, or a

Httle longer than, the head without the snout. Caudal forked. Lateral-line—complete. Scales—8 or 9 rows
between occiput and base of dorsal fin : 2j rows between latei-al-line and base of ventrals. Free portion of the

tail as high as long. Colours—uniform silvery, frequently the scales in upper two-third of the body with dark

bases. A black spot at the posterior portion of the base of the dorsal, which more or less disappears after

maceration.

B. tatraspilus differs from B. dorsalis in having a dark spot before the base of the caudal fin.

Habitat.—Kurnool, Mysore, throughout Madras as low as the Cauvery and Coleroon rivers and Ceylon.

It does not attain a large size. The specimen figured was from Madras.

c. Last undivided dorsal ray articulated, or if osseous very weak.

41. Barbus kolus, Plate CXLl, fig. 2.

Sykes, Trans. Zool. Soc. ii, p. 357, pi. 02, f. 1 ; Giinther, Catal. vii, p. 136.

Capoeta kolus, Bleeker, Beng. p. 62.

Hypselobarbiis (Gonoproktopterus) kolus, Bleeker, Prod. Cyp. p. 275.

Barbus Guentheri, Day, Proc. Zool. Soc. 1868, p. 582.

Nilusu, Telugu.

B. iii, D. 12-13(V), P- 15, V. 9, A. 8(f), C. 19, L. 1. 40-43, L. tr. 10/8.

Length of head 5i to 5|, of caudal 4, height of body 4 to 4-1- in the total length. Eyes—upper margin

near the profile, diameter 3j to 4 in the length of the head, li diameters from end of snout and also apart.

Interorbital space flat. Body compressed, a considerable rise in the profile from the occiput to the dorsal fin.

Upper jaw the longer, overlapping the lower. Barbels—extend rather beyond the middle of the eye. Teeth—
pharyngeal, pointed, uncinate, 5, 3, 2/2, 3, 5. Fins—the dorsal 3/4 as high as the body, inserted in advance of

the ventral and rather nearer the snout than the base of the caudal fin, which last is deeply forked. Lateral-

line—complete, 4 to 5 rows of scales between it and the base of the ventral fin. Free portion of the tail rather

longer than high. Colours—silvery, with a tinge of yellow : dorsal, caudal, and anal tipped with gray.

Habitat.—Central Provinces, Deccan, and throughout the Kistna, Tamboodra, and Godavery rivers. It

attains upwards of a foot in length.

42. Barbus Denisonii, Plate CXLIII, fig. 2.

Labeo Beiiisonii, Day, Proc. Zool. Soc. 1805, p. 299.

Puntius Denisonii, Day, Fish. Malabar, p. 212, pi. 10, f. 2.

Barbus Denisonii, Giinther, Catal. vii, p. 146.

B. iii, D. 10-11 (V)> P- 15, V. 9, A. 8 (|), C. 19, L. 1. 28, L. tr. 4i/4i.

Length of head 6, of caudal 5, height of body 6 in the total length. Eyes—diameter 3^ in the length

of head, 1 diameter from end of snout, and 1| apart. Dorsal and abominal profiles slightly and about equally

convex. Mouth small, directed forwards and rather downwards, with upper jaw slightly the longer. Snout

obtuse. Lower labial fold interrupted. Barbels—a maxillary pair one-third longer than the orbit. Teeth—
phai-yngeal, pointed and curved at their extremities, 4, 3, 2/2, 3, 4. Fiits— dorsal arises rather before the

ventrals, and midway between the end of the snout and the posterior extremity of the base of the anal

fin, none of its rays osseous. Caudal deeply forked. LateraUline—com-phte, 2? rows of scales between it and

ventral fin : 9 rows before the dorsal fin. Caudal peduncle rather longer than high. Colours—silvery, witli a

black band passing from the snout to the centre of the base of the caudal fin, above it runs a horizontal scarlet

stripe. Caudal with an oblique black band crossing the posterior third of each lobe.

Habitat.—Mundikyum in the Travancore hill ranges, where the Rev. H. Baker procured several

specimens for me. It attains six inches in length.

43. Barbus melanostigma, Plate CXLIII, fig. 1.

Systomus Carnaticus, Jerdon, M. J. L. and Science, 1849, p. 315.

B. iii, D. 10 (f), P. 15, V. 9, A. 7 (|), C. 19, L. 1. 26, L. tr. 5/4.
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LonEjtli of head 4J- to 4f, of caudal 4f, lioiglit of body 3^- to 3| in the total length. Eijes—diameter 3|
in the length of the head, 1 diameter from the end of snout, and H apai't. Dorsal and abdominal profiles about

equally convex : a slight depression over the nape : interorbital space nearly flat. Mouth narrow, upper jaw
overlapping the lower : lower labial fold interrupted. Third suborbital bone as deep or rather deeper than the

uncovered portion of the cheek below it. Barbels—a maxillary pair about half as long as the orbit. Fins—
dorsal 3/4 as high as the body, having a concave upper edge, commencing rather in advance of the insertion of

the ventral, it is midway between the end of the snout and the base of the caudal fin, its last undivided ray very

weak, osseous inferiorly, and articulated in its upper half. Caudal deeply forked. Free portion of the tail

rather higher than long. Lateral-line—complete, very slightly concave : 3 rows of scales between it and the

l^ase of the ventral fin : 8 rows before the dorsal. Colours—silvery superiorly, becoming white on the sides

and beneath, a light band along the side : a deep black blotch on the side of the tail, commencing on the

twenty-first or twenty-second scales : dorsal and caudal stained with gray, sometimes a dark band along the

side.

This fish has a very much deeper body than B. ampMhius, and also a much darker blotch on the side of

the tail. Its mouth is not so anterior as in B. clwla, and its third suborbital much deeper, &c.

Habitat.—Wynaad hills in Malabar. Jerdon also obtained specimens in the Bowany river and from the

Cauvery.

44. Barbus arenatus, Plate CXLII, fig. 7.

B. lii, D. 10(1), P. 15, V. 9, A. 8(1), C. 19, L. 1. 2G, L. tr. 4/(3.

Length of head 4|, of caudal 6, height of body 4 in the total length. Eijes—diameter 4| to 5 in the

length of the head, 11 diameters from end of snout, and 2 apart. Suborbital ring of bones very narrow.

Body thick, its width equalling 4/7 of its height. Dorsal profile more convex than that of the abdomen. The
maxilla does not reach to below the orbit. Barbels—a single maxillary pair which reaches to beneath the first

third of the eye. No pores on the head. Fins—last undivided dorsal ray fine, smooth, osseous inferiorly,

becoming articulated superiorly, the fin commences before the insertion of the ventral and midway between the

end of the snout and the base of the caudal fin. Lateral-line—complete, 35- rows of scales between it and the

base of the ventral fin : 11 rows anterior to the dorsal fin. Colours—silvery, without any markings. In some
examples a darkish band along the dorsal fin.

Uabitat.—Madras. The example is figured life size.

45. Barbus Puckelli, Plate CXLIII, fig. 5.

Puntius (CapoL'taJ Puclcelli, Day, Proc. Zool. Soc. 1868, p. 197.

B. iii, D. 9(f), P. 15, V. 9, A. 8(|), C. 19, L. 1. 24, L. tr. 4/5.

Length of head 5^, of caudal 6, height of body 4^ in the total length. Eyes—diameter 3 j in the length

of head, 2/3 of a diameter from end of snout, and It^- diameters apart. Dorsal and abdominal profiles both

equally and slightly convex, whilst the thickness of the fish equals its height. Mouth almost anterior, upper jaw
slightly the longer. The posterior extremity of the maxilla does not reach to below the orbit. No pores

on the head, its summit rather convex. Barbels—a thick maxillary pair, reaching to beneath the anterior edge

of the eye. Teeth—phai-yngeal, plough-shaped, 5, 3, 2/2, 3, 5. Fins—last undivided dorsal ray weak and

cartilaginous, the fin commences before the ventral, and midway between the end of the snout and the base of

the caudal, which last is lobed in its posterior half. Lateral-line— cora^leie, 2i rows of scales between it and the

base of the ventral fin : 10 rows before the base of the dorsal fin. Colours—greenish-yellow along the back, with

a red mark on the opercle, and a scarlet stripe extending along the middle of the side. A deep black mark on

the dorsal fin from the base of the third to that of the sixth branched rays. Very fine dark spots over the scales

especially at their bases. An indistinct black mark on the lateral-line from the nineteenth to the twenty-first

scales.

Habitat.—Bangalore, where it is said to be common. The figure is from a single specimen given me by

Major Puckell.

46. Barbus amphibins, Plate CXLII, fig. 8.

Capoeta amphibia, Cuv. and Val. xvi, p. 282, pi. 478 ; Bleeker, Beng. p. G2.

Sy.'itomus amphibius, Jerdon, M. J. L. and S. 1849, p. 315.

Funtins Hamiltonii, Day, Fishes of Malabar, p. 213.

Barbus amphibius, Giinther, Catal. vii, p. 144 ; Day, Proc. Zool. Soc. 1870, p. 373.

Oolee perlee, Mai.

B. iii, D. 10.11( V), P- 15, V. 9, A. 7(1), C. 19, L. 1. 23-24, L. tr. 5/4.

Length of head 4f to 5, of caudal 5, height of body ^ to 5 in the total length. iJyes—diameter o\ in

the length of head, 1 diameter from end of snout, and 1^ apart. Interorbital space nearly flat, ilouth

narrow, snout somewhat rounded, the upper jaw slightly the longer. Barbels—a thin maxillary pair reaching

to below the centre of the eye. Fins—tlie dorsal 2/3 as high as the body, with its osseous ray feeble, smooth, and

half as long as the head, it arises somewhat in advance ot^the ventrals, and rather nearer the end of snout than
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the base of the caudal : tlie latter fin deeply forked. Lateral-line—complete, 2 rows of scales between it and the
base of the ventral fin : 8 rows before the dorsal. Free portion of the tail rather longer than high. Colours—
upper half of body steel-blue, becoming white tinged with golden on the sides and beneath. Sometimes a band
along the side, and a black spot on either side of the tail anterior to the caudal fin, tliis becomes indistinct after
specimens have been long macerated, but is very apparent in fresh ones especially those from the JIalabar coast

;

it is not well-marked, and often absent in those taken in Bombaj'. Fins yellowish, upper edge of dorsal usually
stained with black. In the monsoon time a crimson band along the sides is sometimes present.

iZati'iai.—Central India, Deccan, Bombay and the Western coast of India, Sladras and up the coast as
high as Orissa. Generally attaining to about 6 inches in length. The specimen figured (life-size) was from
Jubbulpore.

47. Barbus arulius, Plate CXLII, fig. 5.

Systomus arulius and rubrotindus, Jerdon, M. J. L. and S. 1810, p. 317.
P%mtius arulius. Day, Proc. Zool. Soc. 1867, p. 29-i.

Barbus arulius, Day, 1. c. 1868, p. 585, and 1870, p. 373, (not Giinther).

B. iii, D. 11(1), P. 15, V. 9, A. 7(1), C. 18, L. 1. 21-23, L. tr. 4|/4i
Length of head 4^ to 5, of caudal 41 to 5, height of body Sf to 4 in the total length. Eijes—diameter

3j in the length of the head, 1 diameter from the end of snout and also apart. Dorsal profile rather more
convex than that of the abdomen. Upper jaw overlapping the lower. Lower labial fold interrupted. Barbels—
a pair of long maxillary ones. Teeth—pharyngeal, 5, 3, 2/2, 3, 5, sharp and curved at their extremities. Fins—
no osseous dorsal ray, the fin which is 2/3 as high as the body commences midway between the end of the snout
and the base of the caudal, which last is deeply emarginate. Lateral-line—complete, 2| rows of scales between
it and the base of the ventral fin : 9 rows before the base of the dorsal fin. Free j^ortion of the tail as high at
its base as it is long. Colours—olive-green on the back, becoming silvery-white dashed with reddish green over
.the abdomen. A black blotch, about two scales in width, passes from below the origin of the dorsal fin as low
as the lateral-line : a second from just below the posterior extremity of the dorsal to the base of the anal : and
a third across the free portion of the tail before the caudal fin. Dorsal, caudal and anal pinkish with a black
bar across the summit of the first, whilst the caudal is stained at its edges.

In Barbus rubrotindus, the barbels appear to have been overlooked.
Habitat.—Wynaad and Neilgherry range of hills and the rivers at their bases, and at least as far south

as Cottayam in Travancore : also in the Cauvery, from whence it has been procured at Seringapatam where it is

termed Aruli. It attains 4 inches or more in length. The example figured (life-size) was from the Wynaad.

48. Barbus Mahecola, Plate CXL, fig. 5.

Leuciscus Mahecola, Cuv. and Val. xvii, p. 305, pi. 502 (Barbels omitted) ; Bleeker, Beng. p. 68 ; Jerdon,
Madr. Journ. Lit. and Science, 1849, p. 322.

Barbus filamentosus, Giinther, Catal. vii, p. 145 (not Cuv. and Val.).

Puntius (Gapo'eta) lepidus, Day, Proc. Zool. Soc. 1868, p. 196.

B. iii, D. 11 (I), P. 15, V. 9, A. 7 CI), C. 19, L. 1. 21, L. tr. 5/4.

Length of head 4f to 5, of caudal 4 to 4j, height of body 3? to 3^ in the total length. Eyes—diameter

3i in length of head, 1 diameter from end of snout, 1^ diameters apart. Body compressed. Lower jaw the
shorter. Lower labial fold interrupted in the mesial line. In some specimens the snout is covered with large

pores. Barbels—a thin maxillary pair extending to below the centre of the orbit in some specimens, very
minute in others (see remarks, p. 556). Fins—last undivided dorsal ray articulated, smooth, feeble: the
branched rays are elongated in the adult, the fin commences midway between the snout and the base of the
caudal fin. Caudal deeply lobed. Lateral-line—complete, 2| rows of scales between it and the base of the
ventral. Free portion of the tail rather higher at its base than it is long. Colours—silvery white, with a deep
black oval mark on the lateral-line from about the fourteenth to the eighteenth scales. A dark band along
the dorsal fin. Caudal red, tipped with black.

Having examined the type of Leuciscus Mahecola, I find it to be this species. The barbels were
overlooked by both the Artist and Valenciennes. The length of the barbels varies in this species, as has been
observed (see p. 556). In the Bowany river the snout is very tuberculated, as also in examples from
Pondicherry. Some examples have a dark spot behind the gill-opening.

Habitat.—From Canara down the Western coast and along the base of the Neilgherries, and Travancore
hills, also Ceylon. It attains at least 6 inches in length.

C. Without barbels (Puntius).

a. Last undivided dorsal ray osseous and serrated.

49. Barbus apogon, Plate CXLI, fig. 3.

Ba/rhus apogon, (Kuhl) Cuv. and Val. xvi, p. 392 ; Giinther, Catal. vii, p. 150.

Systomus apogon and apogonoides, Bleeker, Nat. Tyds. Ned. Ind. iii, p. 428, and ix, p. 150.
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CijdochellicUhys (anemnticJithys) aporjon and apogonoides, Bleeker, Prod. Cyp. pp. 378, 370, and Atl. Icli.

Cyp. pp. 88, 80, t. 29, f. 2, and t. 30, f. 3.

Systomus macularms, Blyth, J. A. S. of B. 1860, p. 150.

Jiarhiis mamdarius, Giinther, Catal. vii, p. 150 ; Day, Proc. Zool. Soc. 1869, p. 557.

Nga-ta-zee and Nga-lay-touii, Burmese.

B. iii, D. 12 (A), P. 17, V. 10, A. 8 (|), C. 19, L. 1. 3G-37, L. tr. 7^/7.

Length of head 5j, of caudal 4, height of body 3f in the total length. Eyes—diameter 3J to 4 in the

length of the head, 1 to 1^ diameters from the end of snout and also apart. Body strongly compressed, and

rising abruptly from the nape to the base of the dorsal fin. Lower jaw overlapped by the upper when the

mouth is closed. Fins—dorsal arises rather behind the insertion of the ventral and midway between the front

edge of the eye and the base of the caudal fin, its last undivided ray strong, serrated, and its stiff portion rather

shorter than the head. First three anal rays rather stiff. Caudal deeply forked. LaferaZ-ZiHe—complete, 5^

(4 in some specimens) rows of scales between it and the ventral fin : 15 rows of scales anterior to the base of the

dorsal fin. Free portion of the tail as high at its base as it is long. Colours—silvery, each scale with a dark

spot at its base.
i -.r , a i.- i

HaUtaL—Tenasserim and throughout Burma (certainly as high as Mandalay) to the Malay Archipelago.

It attains at least 8 inches in length.

50. Barbus ambassis, Plate CXLV, fig. 1.

Day, Proc. Zool. Soc. 1868, p. 583.

Bunliuai, Ooriah.

B. iii, D. 11 (I), P. 11, V. 9, A. 7 (f), C. 19, L. 1. 36, L. tr. 6/8.

Length of head 5 to 5i, of caudal 4, height of body 3.} in the total length. %e.s—diameter nearly 2/5

of length of head, 1/2 diameter fi-om end of snout, 1 diameter apart. Upper jaw slightly the longer.

_ya/-ip/.s—absent. Tee^/i—pharyngeal, sharp, crooked, 5, 3, 2/2, 3, 5. J'ms—dorsal spine osseous, strong, and

posteriorly serrated, having about 15 teeth, the fin commences slightly anterior to the ventral, and midway

between the end of the snout and the base of the caudal, which last is deeply lobed. Scales—small and

deciduous. LaieraZ-ZMte—incomplete, becoming indistinct in the posterior two-thirds of the body, 6 rows of

scales between it and the base of the ventral fin : 15 rows before the dorsal fin. Colours—Wght greenish, with

a silvery band along the side. A small black spot at the base of the anterior dorsal rays, and a black blotch

at the side of the tail.
. ...

Habitat.—Madras, Orissa, Bengal, and Assam at least as high as Suddya. It attains about 3 inches in

length.

51. Barbus conchonius, Plate CXLIII, fig. 7.

Cyprimis conchonius, Ham. Buch. Fi.sh. Gang. pp. 317, 380 ; Cuv. and Val. xvi, p. 394.

S>/domus conchonius and pyrrhopteras, McClell. Ind. Cyp. pp. 285, 286, 383, 384, pi. 44, f. 1 and 8 (from

Ham. Buch. MSS.) ; Bleeker, Beng. pp. 60, 62.

Barhus conchonius and pyrrhopiterus, Giinther, Catal. vii, pp. 153, 157.

Kunclion pungti, Bengali.

B. iii, D. 11 (f ), P. 11, V. 0, A. 7 (I), C. 19, L. 1. 24-26, L. tr. 5^/61.

Length of head 5, of caudal 4, height of body 21 in the total length. %es—diameter 1/3 of length of

head, nearly 1 diameter from end of snout, and 1^ apart. Body elevated. A slight concavity over the nape,

followed by a considerable rise to the base of the dorsal fin. i'arie/s—absent. Fins—ihe dorsal 3/5 as high as

the body, its last undivided ray osseous, moderately strong and serrated, as long as the head without the

snout : the fin commences rather anterior to the insertion of the ventral, and midway between the anterior

extremity of the orbit and the base of the caudal, which latter is forked in its last half. Lateral-line—
incomplete, ceasing after 8 or 10 scales : 4 to 4| rows of scales between it and the base of the ventral fin :

rows before dorsal fin. Free portion of the tail as high at its base as it is long. Colours— a, large round black

spot on the middle of the side above the posterior portion of the anal fin : opercles lake colour. Fins orange,

dorsal with its upper half blackish.

Nainee tal specimens have the dorsal spine much less coarsely serrated than those from
^

the plains, from

whence they were introduced not many years since ; they have also a darkish band along the side.

Eahitat.—Assam, Lower Bengal, Orissa, Behar, N. W. Provinces, Punjab, and the Deccan : attaining at

least 5 inches in length.

52. Barbus ticto, Plate CXLIV, fig. 7.

Cyprinus ticto. Ham. Buch. pp. 314, 380, pi. 8, f 87 ; Cuv. and Val. xvi, p. 303.

Svstomus ticto, McClell. Ind. Cyp. p. 382 ; Bleeker, Beng. pp. 62, 128 ;
Jerdon, M. J. L. and Sc. 1840,

p. 318.

Bohtee ticto, Sykes, Trans. Zool. Soc. 1841, p. 365.

Systonms tripunctatus, Jerdon, M. J. L. and Sc. 1849, pp. 316, 317.
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Barhus ticto, Giintter, Catal. vii, p. 153.

Kaoli and Kotree, Hind. : Kali-nee jJotiah, Assam.

B. iii, D. 11 (f), P. 15, V. 9, A. 7 (I), C. 19, L. 1. 23-26, L. tr. 5-6/6.

Length of head 5, of caudal 41- to 5, height of body 3 to 3j in the total length. Eyes—diameter 3 in

length of head, 2/3 of a diameter from end of snout, 1 diametei' apart. Body strongly compressed and elevated.

Upper jaw slightly the longer. Teeth—pharyngeal, crooked, pointed, 5, 3, 2/2, 3, -5. Fins—osseous dorsal ray
strong and serrated, three-quarters as long as the head, fin half as high as the body. Caudal forked. Lateral.

Une—incomplete, ceasing after 6 or 8 scales : 4 or 5 rows of scales between the lateral-line and base of the
ventriil fin, and 11 before the dorsal fin. Colours—silvery, sometimes stained with red, a black spot on the side

of the tail before the base of the caudal fin and immediately behind the anal : a smaller one (frequently absent)
at the commencement of the lateral-line. Fins often black, sometimes orange.

A single specimen from Calcutta shows a lateral-line distinct for 6 scales, indistinct for 10 more, when it

ceases. Cutch examples have 23 to 25 scales along the lateral-line, and one specimen had two blotches on
either side of the base of the caudal fin. In Sind the dorsal spine is thin and very finely serrated. One
Ganjam example had L. 1. 27, as had also one from Bheer Bhoom. In Orissa they had as a rule L. 1. 25, in the
Wynaad L. 1. 23.

Habitat.—Sind, throughout India and Ceylon. The specimen figured (life-size) was from Assam. It

rarely exceeds 4 inches in length.

53. Barbus Stoliczkanus, Plate CXLIV, fig. 8.

Barbus MeClellandi, Day, Proc. Zool. Soc. 1869, p. 619 (not Cuv. and Val.)

Barbus Stoliczkanus, Day, Journal Asiatic Soc. Bengal, 1871, pt. ii, p. 328.

B. iii, D. 10-11(V), P- 14, V. 9, A. 7(1), C. 19, L. 1. 25, L. tr. 5/6.

Length of head 1/6, of caudal 1/5, height of body 1/3 of the total length. Eyes—diameter 3 in length
of head, 1/2 to 2/3 of a diameter from end of snout, 1^ apart. Interorbital space flat. Moath small. Barbels —
absent. Teeth—pharyngeal, crooked, 5, 3, 2/2, 3, 5. Fins—osseous dorsal ray nearly as long as the head
excluding the snout, serrated, but less strongly than in B. ticto, the serratures are likewise rather irregular, the
fin commences midway between the snout and the base of the caudal, which latter is forked. Lateral-line—
complete, there are 3^ rows of scales between it and the base of the ventral fin : 9 rows before the dorsal fin.

Colours—silvery, an oblong black mark on the lateral-line about the third scale, and a deep black mark above
and a little behind the posterior extremity of the anal fin on the 18th and 19th scales, superiorly it extends
almost to the back, whilst it is yellow anteriorly. Fins orange.

Some Darjeeling examples agree with the Burmese fish.

Habitat.—Eastern Barma, where it supersedes B. ticto. It attains 4 inches in length. The specimen
figured (life-size) was from Moulmein.

54. Barbus punctatus, Plate CXLR'', fig. 5.

Systomus conchonius, Jerdon, Madr. J. L. and Sc. 1849, p. 317 (not Gyiirinus conchonius, H. B.)

Piintius pmictatus. Day, Proc. Zool. Soc. 1865, p. 302, and Fishes of Malabar, p. 214, pi. vii, f. 1.

Putter perlee, Mai.

B. iii, D. 11(1), P. 15, V. 9, A. 7(1), C. 18, L. 1. 23-24, L. tr. 5/5.

Length of head h\, of caudal 4j to 5, height of body 3 to 3j in the total length. Eyes—diameter 2\ in the

length of head, 1/2 a diameter from end of snout, and 1 diameter apart. Interorbital space flat. Dorsal profile

more convex than that of the abdomen. Fins—dorsal fin commences over the ventral, and midway between
end of snout and base of the caudal, its upper border slightly concave, its last undivided ray osseous, strong,

serrated, and about as long as the head : the fin 2/3 as high as the body. Caudal forked. Lateral-line—complete,

3 rows of scales between it and the base of the ventral fin : 8 rows before the dorsal fin. Free portion of

the tail as high as long. (7o/oit?-s— olive-green superiorly, becoming white on the abdomen. A diffused black

spot on the twentieth and twenty-first scales of the lateral-line. The anterior half of the third or fourth scale

from the opercle, in the row next below the lateral-line, black. Fins yellowish, dorsal and anal tipped with
orange. Dorsal with two rows of black spots, and in Malabar examples a short intermediate one anteriorly.

In some specimens there is a light edge round the caudal blotch, and a silvery band along the sides.

Habitat.—Malabar and Coromandel coast. It does not appear to exceed 3 inches in length.

55. Barbus gelius, Plate CXLV, fig. 3.

Cyftrinus gelius and cdnius. Ham. Buch. Fish. Gang. pp. 320, 390 ; Cuv. and Val. xvi, pp. 396, 397.

Sylomus gelius and cauius, McClell. Ind. Cyp. pp. 286, 287, 386, 387, pi. 44, f. 4 and 6 (from Ham.
Buch. MSS.) ; Bleeker, Beng. pp. 60 and 129.

Barbus gelius, Giinther, Catal. vii, p. 154 ; Day, Proc. Zool. Soc. 1869, p. 374.

Cutturpoh, Ooriah : Oili pungii, Beng.

B. iii, D. lO.ll(V)- P- 15. V. 9, A. 8(-J), C. 19, L. 1. 23-24, L. tr. 4/5.

4 E
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Length of head 4| to 4i, of caudal 4, height of body 3 to 3i in the total length. Byes—diameter

2\ in length of head, 1/2 a diameter from end of snout, 1 diameter apart. Third suborbital bone broad. Dorsal

profile rather elevated. Barhels—absent. Fins—dorsal arises slightly in advance of the ventrals, its osseous

ray is strong, rather coarsely serrated, and as long as the head excluding the snout, the fin 2/3 as high as

the body : caudal deeply forked. Latei-aUline—incomplete, ceasing after 5 or 6 scales : 3 rows of scales between

lateral-iine and base of ventral fin : 8 rows before the dorsal fin. Colours—reddish brown, with a black band

over the tail a little anterior to the base of the caudal fin, and another less distinct behind the base of that fin.

A silvery band along the side. The peritoneum being black appears like an irregular dark blotch. A black

spot passes across the base of the anterior lialf of the dorsal, extending one-third the distance up the rays. A
black band over the base of the anal, highest in front. Occiput also black.

fiafeita^.—G-anjam, Orissa, Bengal, and Assam. It attains at least 2 inches in length. The example

figured (life-size) was from Debrooghur in Upper Assam.

56. Barbus phutunio, Plate CXLV, fig. 4.

Cyprinus pJmtunio, Ham. Buch. Fish. Gang. pp. 319, 390 ; Cuv. and Val. xvi, p. 395.

Systonius leptosomus, McClell. Ind. Gyp. pp. 287, 387, pi. 44. f. 2, (from Ham. Buch. MSS.)^

Systomus phutunio. Blocker, Bengal, pp. 62 and 128, (not Gyp. and Gobit. Geylon, 1864-65, p. 12,

t. iv, f. 4.)

Barhus phutunio, Giinther, Gatal. vii, p. 154; Day, Proc. Zool. Soc. 1869, p. 375.

Kudji-kerundi, Goriah ; Phutuni p>ungti, Beng.

B. iii, D. 10-11( V), P- 15, V. 9, A. 8(1), G. 19, L. 1. 20-23, L. tr. 8-10.

Length of head 4 to 4|, of caudal 4, height of body 3 to 3j in the total length. E^e.?—diameter 2} in

the length of head, 1/2 to 3/4 of a diameter from end of snout, 1 diameter apart. Dorsal profile more elevated

than the abdominal. Mouth small. Barbels— ahsent. Fins—dorsal osseous ray serrated, the serratures often

becoming indistinct in the adult : the fin commences opposite the ventrals, and midway between the end of the

snout and the base of the caudal, which latter is rather deeply forked. Lateral-line—i-acounp\ete, only extending

along three or four- scales : from it to the base of the ventral are 3 rows : 9 rows before the dorsal fin.

CoZo!(;-s—reddish-brown, with a black band passing from the back to opposite the middle of the pectoral fin : a

second from the back to the posterior end of the base of the anal : two other lighter bands pass downwards,

one fi-om the anterior, the other from the posterior extremity of the dorsal. A dark band down the centre of

the dorsal, another at the base of the caudal. The adult in its colours becomes very similar to B. punctatus, the

pectoral band decreases in size, whilst that on the dorsal fin breaks up into spots.

Eahitat.—Ganjam, Orissa and through Bengal and Burma, attaining 3 inches in length.

57. Bartus Cumingii.

Pmitius phutunio, Bleeker, Gyp. and Gobit. Ceylon, 1804, p. 12, t. iv, f. 4 (not H. Buch.)

Barhus cumingii, Giinther, Gatal. vii, p. 155.

B. iii, D. 11(1), P. 15, V. 9, A. 8(f), C. 19, L. 1. 21, L. tr. 3^/3^.

Length of head 5, of caudal 4i, height of body 3 in the total length. %es—diameter 2f in the length

of head, 2/3 of a diameter from the end of snout, and 1 apart. Dorsal profile more convex than that of the

abdomen. Mouth small. Suborbital bones very deep. Barhels—absent. Fins—the dorsal commences midway
between the end of the snout and base of the caudal fin, and opposite the insertion of the venti-al,

its last undivided ray is rather weak, osseous, and finely serrated. Pectoral reaches the ventral. Anal

rather small. Gaudal deeply forked. Lrtieral-Z/iie—incomplete, ceasing after 4 scales : 3 rows of scales between

the lateral-line and base of the ventral fin : and 9 before the base of the dorsal. Colours—two dark vertical bands,

one descending to the pectoral fin : the second across the free portion of the tail. Each scale with a sUvery

vertical streak (? a post-mortem appearance.

)

Hahitat.—Geylon attaining to at least 2 inches in length.

58. Barbus nigrofasciatus, Plate GXLIV, fig. 6.

Giinther, Gatal. vii, p. 155.

B. iii, D. 11(1), P. 15, V. 9, A. 7(f), G. 19, L. 1. 20-21.

Length of head 4J, of caudal 3|, height of body 2| in the total length. 2?!/es—diameter 3 to 3^ in the

length of head, 1 diameter from end of snout and also apart. Body oval, strongly compressed :
interorbital

space convex. Mouth small, ujjper jaw the longer. Barhels—ahsent. Fins—dorsal lower than the body, it

commences opposite the ventrals, its osseous ray is strong and finely serrated. Gaudal deeply forked. Lateral-

line—complete, 3 rows of scales between it and' the base of the ventrals. Colours—reddish, with a black baud

passing from eye to eye : body w^th three vertical black bands, the first from the back to the middle of the

pectoral fin, the second from the base of tlie dorsal to behind the base of the ventral, and the third across the

free portion of the tail. Dorsal, anterior jwrtion of ventral and outer edge of anal black. The bands are not

in exactly the same position in all specimens.
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Habitat.—Southern Ceylon. The example figured (life-size) is from a specimen in the British

Museum.

59. Barbus guganio.

Cyprinus guganio, Ham. Buch. Fishes, C4anges, pp. 338, 339, 392.

Leuciscns guganio, Cqv. and Val. xvi, p. 4-15
; Bleeker, Beng. p. 08.

Chcgani, Beng.

B. iii, D. 10(1), P. 12, V. 9, A. 7.

CvpRiNus Guganio {H. B.'s MS. figure.)

" Head oval, small, blunt and dotted. Mouth small. The jaws protrude in opening, the upper is the

longest. * * The eyes are far forwards on the sides of the head and large." Fins—the dorsal is near the

middle, its osseous ray is strong and serrated. Scales—large and firmly adherent. Lateral-line—incomplete.

Colours—the back dotted.

Habitat.—Gangetic provinces and Assam. It scarcely exceeds an inch and a half in length. This

species is evidently allied to Barbus anibassis, p. 576.

b. Osseous dorsal ray entire.

60. Barbus stigma, Plate CXLI, fig. 5.

Cyprinus sophore, Ham. Buch. Fish. Ganges, plate xix, fig. 86 (not pp. 310, 389.)

Systomus sophore, McClell. Ind. Cyp. pj). 285, 382 ; Bleeker, Beng. p. 62 ; Jerdon, M. J. L. and S. 1849,

p. 316 (not Ham. Buch.)
Leuciscus stigma and sulphureus, Cuv. and Val. xvii, pp. 93, 96, pi. 489; Bleeker, Beng. p. 68; Jerdon,

1. c. p. 317.

Leuciscus Buvaucelii, Cuv. and Val. xvii, p. 95, pi. 49l ; Bleeker, Beng. p. 66.

Cyprinus sophore, Cuv. and Val. xvi, p. 388.

Systoimis Buvaucelii, Bleeker, Prod. Cyp. p.

Barbus Buvaucelii, Giinther, Catal. vii, p. 151.

Funtins modestus, Kner, Novara Fische, p. 348, t. 15, f. 3.

Barbus sophore and modestus, Giinther, Catal. vii, pp. 152, 156.

Barbus stigma, Day, Proc. Zool. Soc. 1868, p. 198, 1869, p. 375.

Chadu-perigi, Tel. : Fatia-lcerundi, Ooriah : Katcha-karawa and Pottiah, Hin. : Katch-lcarawa, Can. :

Nga-kJcoon-ma, Burm.

B. iii, D. 11-12(^3^), P. 17, V. 9, A. 8(f), C. 19, L. 1. 23-26, L. tr. 4^-5/5, Vert. 15/14.

Length of head 5, of caudal 5, height of body S^ to 3| in the total length. Eyes—diameter 3i to 4 in

length of head, 1/2 to 1 diameter from end of snout, 1-i- to 2 diameters apart. Dorsal profile much more convex
than that of the abdomen, and a little concave over the occiput. Upper jaw slightly the longer. Lower labial

fold interrupted. Barbels—absent. Teeth—pharyngeal, crooked, 5, 3, 2/2, 3, 5. Fins—dorsal 1/2 to 2/3 as

high as the body, its last undivided ray osseous, rather weak or of moderate strength, entire, as long as the

head without the snout, or even less ; it commences rather in advance of the insertion of the ventral, and
midway between the end of the snout and the base of the caudal. Lateral-line—complete, 3 to 3|- rows of

scales laetween it and the base of the ventral fin : 8 to 9 rows before the dorsal fin. Occasionally in the N.W.
Provinces and Bengal specimens occur with 1. 1. 27. Free portion of tail as high as long. Colours—silveiy,

with a scarlet lateral band at some seasons, and a dark mark across the base of the middle dorsal rays, this last

being occasionally absent. A round black blotch, more or less distinct, at the root of the caudal fin.

The type of L. Buvaucelii is still in good preservation at Paris, and is this species.

Habitat.—Sind, throughout India and Burma as high as Mandalay. As food it is bitter. In January,

1868, I found 1850 developed ova in one female fish at Madras. It attains at least 5 inches in length.

61. Barbus chrysopterus, Plate CXLIII, fig. 6.

Systomus chrysopterus, McClell. Ind. Cyp. pp. 285, 383 ; Bleeker, Beng. p. 60.

4 E 2
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Barhus chrysopterm, Giinther, Catal. vii, p. 152.

Pottiah, Punj. : Durru, Sind.

B. iii, 11 (t),' P. 17, V. 9, A. 7(f), C. 19, L. 1. 23-25, L. tr. 5/5.

Length of head 5, of caudal 4i, height of body 3 in the total length, i/yes—diameter 3 to 3i in

length of the head, 3/4 to 1 diameter from end of snout. Upper profile slightly concave over the nape, rising

considerably to the base of the dorsal fin, and much more convex than that of the abdomen. Body compressed.

Third suborbital bone very narrow. MoVith narrow, horse-shoe shaped, the upper jaw very slightly the longer

when the mouth is closed. Fins—dorsal arises over or slightly in advance of the ventral, and midway between the •

end of the snout and the base of the caudal, its smooth osseous ray is not strong and as long as the head

without the snout ; upper margin of the dorsal fin slightly concave, its height is only slightly aljove one-half of

that of the body. The pectoral extends to the ventral, and the latter to the anal. Lower caudal lobe slightly

the longer. Lateral-line—complete, 3^- rows of scales between it and the base of the ventral tin : 9 rows

before the dorsal fin. Colours—dull si'lvery, darkest along the back, and each scale having a dark base formed

by fine black dots. Dorsal, ventral, and anal fins generally stained with black spots at their extremities, but in

some specimens only the anal. A dark mark at the base of 3rd to 7th divided dorsal rays, sometimes a dark

mark at base of the tail.

llahitat.—Assam, Bengal, N. W. Provinces, Punjab and Sind. The specimen figured (life-size) was

from Roorkce. •

62. Barbus thermalis.

Leuciscus thermalis, Cuv. and Val. xvii, p. 94, pi. 490.

Barlus thermalis, Giinther, Catal. vii, p. 143 (not synon.).

B. iii, D. 11(1), P. 15, V. 9, A. 8 (f), C. 19, L. 1. 24, L. tr. 5i/5i.

Length of head 4^, of caudal 4^, height of body 3^ in the total length. j^j/es— diameter 3^ in length

of head, 1 diameter from end of snout. Dorsal profile more convex than the abdominal. Body very compressed.

Jaws of about equal length : interorbital space convex. Barbels—absent. Fins—dorsal commences nearer the

end of snout than the base of caudal fin, it is only two-thirds as high as the body, its osseous ray moderately

strong, rather longer than the head without the snout. Lateral-line—incomplete, ceasing after eight scales.

Colours— silvery, a round black finger mark on either side of the free portion of the tail anterior to the base

of the caudal fin, and a second at the base of the first few dorsal rays.

Llalitat.—From a hot spring in Ceylou ; attaining at least 3 inches in length. This description is from

the type specimen which is at Paris.

63. Barbus terio, Plate CXLIV, fig. 3.

Cyjirinns terio. Ham. Buch. Fish. Gang. pp. 313, 389 ; Cuv. and Val. xvi, p. 398.

Systomus gibhosus, McClell. Ind. Cyp. pp. 286, 385, pi. 44, f. 7. (from Ham. Buch. MSS.)
Systumns terio, Bleeker, Beng. p. 62.

Barhus terio, Giiinther, Catal. vii, p. 153 ; Day, Proc. Zool. Soc. 186'J, p. 376.

Kalcachia-l-ervndi, Ooriah : Teri imncjti, Beng.

B. iii, D. 11(f), P. 15, V. 9, A. 7(f), C. 19, L. 1. 22-23, L. tr. 5/5.

Length of head 4 to 4i, of caudal 4, height of body 3 in the total length. Eyes—diameter 2f to 3 in

length of head, 3/4 to 1 diameter from end of snout, 1\ diameters apart. Interorbital space flat. Body compressed,

dorsal profile more convex than that of the abdomen, there being a considerable rise from the snout to the

base of the dorsal fin. Upper jaw slightly the longer. ijar&eZs—absent. F/)is—dorsal arises slightly in advauce

of the ventrals, and midway between the end of snout and base of the caudal, its last undivided ray is osseous,

entire, moderately or very strong, and nearly as long as the head : the fin is almost as high as the body below it.

Lateral-line—incomplete, ceasing after 3 or 4 scales : 3 rows between the lateral-line and base of the ventral

fin : 9 rows in front of the dorsal fin. Colours—silvery, greenish along the back, and each scale having a

number of tine black spots most numerous at the anterior margin. A large black blotch in the middle of the

side over the posterior extremity of the anal, which is sometimes extended in the median line ns far as the tail.

A very indistinct black blotch (most apparent in the immature) exists under the posterior extremity of the

dorsal passing downwards to the middle of the fish. Fins yellowish, their margins stained with black, the

dorsal having a median band. In some specimens there is a dark mai-k at the bases of the scales.

Halitat.—Orissa, Bengal to the Punjab. It attains 3 or 4 inches in length. The specimen figured (life-

size) was from Orissa.

c. Last undivided dorsal ray articidated, or if osseotis very weak.

64. Barbus Punjaubensis, Plate CXLV, fig. 2.

Day, J. A. S. of B. 1871, p. 334.

B. iii, D. 11({), V. 9, A. 7(1), C. 19, L. 1. 43, L. tr. 8/?.
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Length of head 2/11, of caudal 1/4, height of body 2/7 of the total length. Ei/es—rather large, situated

in the anterior half of the head, 1/3 of a diameter from end of snout. Mouth small, horse-shoe shaped, with
the upper jaw slightly overhanging the lower. Abdominal profile more convex than that of the back.

Barbels—absent. Fins—dorsal two-thirds as high as the body below it, arising midway between the snout and
the base of the caudal fin, its last undivided ray is weak and articulated. Caudal deeply forked, with pointed

lobes. Lateral-line—incomplete, 1-i rows of scales before the base of the dorsal fin. Colours—silvery, with
a burnished silvery stripe along the side, and a black spot at the base of the caudal fin. Two first dorsal

rays and intermediate membrane deep black.

Very similar in appearance to B. anibassis, but at once distinguished by the character of its last undivided
dorsal ray, which is articulated, and not osseous and serrated.

Habitat.—Sind, Ravi river at Lahore, also Jubbulpore ; it is a small species, attaining about 2 inches in

length. Nearly all my specimens were spoiled before I was able to put them into spirit.

65. Barbus unimaculatus, Plate CXLV, fig. 5 (twice natural size).

Systomus miimaculatus, Blyth, J. A. S. of Bengal, 1860, p. 159 ; Day, Proc. Zool. Soc. 1869, p. 557.

B. iii, D. 11 (f), P. 11, V. 8, A. 7 (I), C. 19, L. 1. 24-25, L. tr. 4J/4i

Length of head SA, height of body 3 in the total length. Eyes—diameter 3 in the length of head,

1 diameter from the end of snout and also apart. Mouth small, extending haU' the distance to below the oi-bit.

Lower labial fold inten-upted. Barbels—absent. Fins— dorsal with the last nndi-^-ided ray osseous, entire,

weak, and nearly as long as the head : it commences midway between the snout and the base of the caudal fin.

Lateral-line—incomplete, becoming lost opposite the posterior extremity of the dorsal fin : 3 rows of scales

between it and the base of the ventral fin : 9 rows before the dorsal fin. Colotirs—silvery, a black mark at the

base of each dorsal ray.

Habitat.—A number of fry up to ly% inches in length from the Sitang river in Burma are in the

Calcutta Museum ; what they would be, when adults, it is difficult to determine, but, as the lateral-line is

incomplete, they probably never would grow to large fish. The species is very similar to Barbus thermalis, C.V.
(not Giinther), but its head is a little longer, whilst the latter is from Ceylon.

66. Barbus Waageni, Plate CXLIV, fig. 4.

Day, Journal Asiatic Society of Bengal, xli, pt. ii, 1872, p. 325.

B. iii, D. 10-11 (V), P- 15, V. 9, A. 7 (f), C. 20, L. 1. 23, L. tr. 4/7.

Length of head 4, of caudal 4 to 4|, height of body 3 to 3^ in the total length. JJyes — diameter 3f to 4

in the length of the head, 3/4 to 1 diameter from end of snout, and li apart. Dorsal profile considerably

elevated. Height of the head equals its length : its upper surface flat : snout obtuse. Upper jaw the longer.

Lower lip very thick, the transverse fold interrupted. Barbels—absent. Fins—dorsal 1/2 as high as the body
below it, it commences nearer the base of the caudal fin than the front end of the snout, its upper edge is

straight : last undivided ray articulated. Pectoral as long as the head excluding the snout. Caudal forked.

Lateral-line—incomplete, ceasing about the seventh scale : 4j rows between it and the base of the ventral fin :

12 rows anterior to the dorsal fin. Caudal peduncle as high at its base as it is long. Colours—silvery, darkest

superiorly : a dark blotch on the side of the tail on about the seventeenth and eighteenth rows of scales.

Mahitat.—Chua Saidar Shah in the Punjab Salt range. This • species was received from Dr. Waagen,
after whom I named it.

67. Barbus cosuatis, Plate CXLIV, fig. 1.

Cyprinus cosuatis, Ham. Buch. Fish. Gang. pp. 338, 392 ; Cuv. and Val. xvi, p. 444.

Systomus malacopterus, McClell. Ind. Cyp. pp. 287, 386, pi. 44, f. 9 (from H. B. MSS.).
Rohtee pangut, Sykes, Trans. Zool. Soc. ii, p. 365.

Leuciscus cosuatis, Bleeker, Beng. pp. 66, 139.

Barbus cosuatis, Giinther, Catal. vii, p. 157.

Koswati, Beng.

B. iii, D. 11 (I), P. 13, V. 9, A. 7 (f), C. 19, L. 1. 22, L. tr. 3/3.

Length of head 4 to 4t, of caudal 4, height of body 3^ in the total length. Eyes—diameter 2^ to 2j in

length of head, 1/2 a diameter from end of snout, 1 diameter apart. A considerable rise to base of dorsal fin.

Mouth small : upper jaw slightly the longer. No lower labial fold. Fins—dorsal without any osseous ray, it

commences midway between the end of the snout and the base of the caudal fin, its upper edge is oblique and its

height exceeds that of the body below it. Lateral-line—incomplete, the row of scales on which it is situated is

larger than the others, 2 rows between it and the base of the ventral fin : 8 or 9 rows before the base of the

dorsal fin. Colours—silvery, the scales having dark bases : a black band along the top of the dorsal, another

across its middle also on the anterior anal rays.

Habitat.—Bengal, through the N. W. Provinces, the Deccan and Bombay, and down the Western coast

as low as Cottayam in Travancore. It attains 2 or 3 inches in length. The specimen figured (life-size) was
from Jubbulpore.
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68. Barbus vittatus, Plate CXLIV, fig. 2.

Puntius vittatus, Day, Proc. Zool. Soe. 1805, p. 303, Fisli. Malabar, p. 215, pi. 13, f. 1.

Barhus vittatus, Giinthcr, Catal. vii, p. l-iG.

Puntius sophore, Kner, Novara Fische, ji. 347 (not Ham. Bucli.).

KooK, Hind.

B. iii, D. 10 (f). P. 12, V. 9, A. 7 (f), C. 20, L. 1. 20-22, L. tr. 3/4.

Length of head 4 to 4J, of caudal 5, height of body 3^ in the total length. Eyes—diameter from 1/2 to

1/3 in the adult of the length of head, 2/3 of a diameter from end of snout, H diameters apart. Dorsal and

abdominal profiles about equally convex. ]\Iouth small. Barie/s—absent. Fins—last undivided dorsal ray

articulated, weak, and entire : the fin commences somewhat in advance of the ventrals, and midway between the

snout and the base of the caudal tin, the latter being forked. ia^ero?-Z/;ie—incomplete, ceasing after about .5

scales, 3 rows between it and the base of the ventral fin : 8 rows before the dorsal fin. Culours—silvery,

generally with four black spots in the adult, one just before the dorsal, one below its posterior margin, another

at the base of the caudal, and a fourth at the base of the anal. The dorsal has a vertical black streak, and

a black tip with orange markings. In the immature the colours vary ; when the fish is about eight-tenths

of an inch long, a vertical stripe begins to show itself in the posterior third of the dorsal fin, the summit of

which also becomes edged with black, whilst there are some irregular orange markings : in very young

specimens the line of demarcation between the green of the back, and the silvery abdomen, appears like a white

band running from the eye to the middle of the tail. In some specimens one or more of the spots are absent.

Eahitat.—Myaore, Madras, Wynaad, Malabar, Ceylon, and Cutch, attaining li inches in length. The

specimen figured (life-size) was from Madras.

69. Barbus filamentosus.

Leuciscus Jilamentosus, Cuv. and Val. xvii, p. 95, pi. 492 ; Bleeker, Beng. p. 68.

Systomus assimilis, Jilameidosus and Madraspatensis, Jerdon, Madr. Journ. Lit. and Sc. xv, pp. 318, 319.

Puntius Jilamentosus, Day, Fish, ilalabar, p. 215.

B. iii, D. 11(A), p. 15, V. 9, A. 7(1), C. 19, L. 1. 21, L. tr. 4/4.

Length of head 5, of caudal 4, height of body 3 to 3i in the total length. J?7/es—diameter 3^ in

the length^of head, 2/3 to 1 diameter from end of snout, If apart. Interorbital space nearly flat. Body

strongly compressed and elevated. Generally large pores over the snout. Barbels—absent. Fins—dorsal

arises slightly nearer snout than base of the caudal fin, its last undivided ray is osseous, smooth, and feeble,

whilst the di\'ided ones are all more or less elongated in the adult. Lateral-Une—com])\cte, 2 rows of scales

between it and the base of the ventral : 7 rows "before the dorsal fin. Colours—silvery, each scale having a

metallic green edging, whilst a more or less distinct black blotch exists on the lateral-line, on the fourteenth

and fifteenth scales, and before the base of the caudal fin. A very curious change occurs in this fisli

immediately after death, the whole of its body becoming scarlet. Caudal red, tipped with black, and edged

with white : dorsal and ventral nearly black.

Habitat.—Western coast and Southern India, attaining 6 inches in length. It is so similar to B. Maliecola

(except in wanting barbels) that I have not figured it.

70. Barbus puntio, Plate CXLV, fig. 6.

Cyprinus piintio. Ham. Buch. Fish. Ganges, pp. 318, 389.

Systomus ^Juntio, Bleeker, Beng. p. 62.

Barbus puntio, Gunther, Catal. vii, p. 154; Day, Proc. Zool. Soc. 1870, p. 100.

B, iii, D. 11 (I), P. 15, V. 9, A. 7 (I), C. 21, L. 1. 23, L. tr. 5/4.

Length of head 4 to 4^, of caudal 3*, height of body 3 to 3} in the total length. Eyes—diameter 2/5 of

length of head, 1/2 to 3/4 of a diameter from end of snout, 1 diameter apart. Dorsal profile considerably

elevated. Mouth small. Barbels—absent. Fins—last undivided dorsal ray osseous and entire, the fin

commences rather in advance of the ventrals, and midway between the anterior margin of the orbit and the

base of the caudal fin, the latter deeply forked. Lateral-line—only extending distinctly for a few scales, but

very indistinctly to the base of the caudal fin : 2i rows between it and the base of the ventral fin : 8 rows

before the dorsal fin. Colours—silvery, a wide black band encircles the free portion of the tail, and includes

the tip of the anal fin. Dorsal orange tipped with black.

Habitat.—Bengal and British Burma. It only attains about 3 inches in length.

B. Dorsal fin commencing very distinctly posterior to the ventrals, but not extending to above the

anal, which last is short or of moderate length (5 to 11 branched rays).

Genus, 17— NuEiA, Cuv. and Val.

Esomus, Swainson.

Abdomen rounded. Pseudobranchice present : wouth narroiv, directed obliquely iqiwards, suborbitals broad.
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Barbels four, the rostral shorter than the maxillaiij pair : pharytigeal teeth crooked, pointed, 5/5. Dorsal fin without

osseous ray, and xvith feiu branched ones, it is inserted posterior to the ventral, but does not extend to over the anal, the

latter having but few or a moderate number of branched rays : scales of moderate size. Lateral-line, when present,

passing to the lower half of the base of the caudal fin. Gill-rahers short.

Geographical distribution.—Continent of India, Ceylon, Burma, and the Kicobars.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Nuria danrica, D. 2/C, A. 3/5, L. 1. 30-34. Lateral-line present or absent. A black lateral band.

India, Ceylon, Burma, and Nicobars.

1. Nuria danrica, Plate CXLV, fig. 7 (var. Malaha/rica) and fig. 8 (var. alta).

Cyprinus danrica, sutiha, and jogia. Ham. Buch. Fisb. Ganges, pp. 325, 327, 390, 391, pi. 16, f. 88; Cuv.

and Val. xvi, pp. 404, 405, 408.

Perilaiyipus recurvirostris, macrourus, and therniophilus, McClell. Ind. Cyp. pp. 290, 291, 398, 399, pi. 46,

f. 2 (from H. B.'s MS.) and 8.

Nuria thermoieos and thermophilos, Cuv. and Val. xvi, pp. 238, 240 ; Bleaker, Beng. p. 62.

Esomus vittatus, Swainson, Fishes, ii, p. 285.

Leuciscus barbatus, Jerdon, M. J. L. and Sc. 1849, p. 322.

Nuria da/nrica, Bleeker, Beng. en Hind. pp. 62, 130 ; Giinther, Catal. vii, p. 200 ; Day, Proc. Zool. Soc.

1869, p. 558.

Nuria alta, Blytb, J. A. S. of B. 1860, p. 162.

Esomus danrica, Bleeker, Atl. Ich. Cypr. p. 32.

Esomus thermoieos, Kner, Novara Fische, p. 363.

Esmniis Malabaricus and Madraspatensis, Day, Proc. Zool. Soc. 1867, pp. 299, 300.

Danrica and Jongja, Beng. : Kurriah dahwiee, Hind. : Soomarah, Hind. (N. W. P.) : Chid-diil-lu, Punj. :

Mola and Mah-wa, N. W. Provinces : Nga-zin-byoon, Burmese.

B. iii, D. 8 (I), P. 15, V. 9, A. 8 (f), L. I. 30-34, L. tr. 5-6/3.

Length of bead h\ to 5|, of caudal 5 to 5|, height of body 5s in the total length. Eyes—diameter 3j

to 2>^ in the leng-th of head, 1 diameter from end of snout and apart. Barbels—the rostral not so long as the

head, the maxillary ones extend to the base of the ventral or even to that of the caudal fin. Fins—the dorsal

commences nearer the base of the caudal than the head : pectoral varies with age, being generally

proportionately longer in the immature : sometimes the anal fin is higher than the dorsal, especially in the

immature. Lateral-line—usually present, entire : 2 rows of scales between it and the base of the ventral : 18

before the dorsal fin. Colours—a broad black lateral band, sometimes absent.

Variety Nuria alta, Blyth, Plate cslv, fig. 8, is a Burmese form, which differs in the height of its body,

being 4-5- (instead of 5-|-) in the total length, and its anal fin being a little lower.

Variety Nuria Malabarica, Day, Plate cxlv, fig. 7, is a form found along the coasts of India, Burma,

and the Nicobars. It is distinguished by the entire absence of the lateral-line, but is otherwise exactly similai-

to the type.

Euhitat.—India, Ceylon, Burma and the Nicobars. Dr. Cumberland found it in a hot stream of 112°

Fahr. at Pooree, M. Regnaud in a hot stream at Cannia in Ceylon : it attains 5 inches in length.

Genus, 18—R.iSBOEA, Bleeker.

Leuciscus, sp. Cuv. and Val. : Megarasbora, Giinther.

Abdomen rounded. Pseudobranchice present. Cleft of mouth oblique, lower jaiv slightly prominent, having

one central and on either side a lateral prominence, fitting into corresponding emarginations in the upper jaw.

Barbels two (rostral), or none. Eyes with free lids. Pharyngeal teeth 5, 3 or 4, 2/2, 3 or 4, 6. Dorsal fin without any

osseous ray and few branched ones, inserted posterior to the origin of the ventral but not e.vtending to above the anal,

which latter is slwrt. Scales large, or of moderate size. Lateral-line concave, continued to the middle or lower half

of the caudal fin. Gill-rakers short and lanceolate.

Geographical distribution.—Africa, India, Ceylon, Burma, to the Malay Archipelago.

SYNOPSIS OP SPECIES.

A. Barbels present (Megarasbora)

.

1. Basbora elanga, D. 2/7, A. 2/5, L. 1. 40-44. Bengal, Assam and Burma.

B. Barbels absent (Bashora).

2. Basbora danieonius, D. 2/7, A. 2-3/5, L. 1. 30-34. Mostly a black lateral stripe. Continent of India.

Ceylon and Zanzibar.

3. Basbora Buchanani, D. 2/7, A. 2/5, L. 1. 26-29. Caudal black edged. From Mysore throughout

India, Assam and Burma.
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A. Barlds present (ilegarashora)

.

1. Rasbora elanga, PUito CXLVI, fig. 1.

Cyprinus elanga, Ham. Bucli. Fish. Ganges, pp. 281, 386; Cuv. and Val. xvi, p. 415.

Leuciscus dystomus, McClell. Ind. Cyp. pp. 292, 406, pi. 56, f. 4.

Leuciscus elanga, Bleeker, Beng. p. 66.

Rasbora elanga, Giinther, Catal. vii, p. 198.

Dahiviee, Hind. ; Elaiig. Assam.

B. iii, D 9(1-), P. 15, V. 8-9, A. 7(f), C. 19, L. 1. 40-44, L. tr. 7-8/6.

Length of head 5 to 5|, of caudal 6, height of body 4| to 5 in the total length. Eyes—diameter from

3 to 4 in the length of head, 1 diameter from end of snout, 1^^ diameters apart. Head pointed, its greatest

width equalling 1/2 its length, jaws of equal length, prominences and emarginations well-defined. Barhels—
one pair of short rostral ones. Teeth—pharyngeal, 5, 4, 2/2, 4, 5. Fins—dorsal commences midway between

the posterior margin of the orbit and the base of the caudal fin. The pectoral, which is nearly as long as the

head, does not reach the ventral. Caudal forked. Lateral-line—15 to 2 rows of scales between it and base of

ventral fin : 14 rows before the base of the dorsal fin. Colours—silvery, with sometimes a leaden-coloured band

along the upper portion of the side.

Habitat.—Bengal, Assam and Burma : attaining at least 8 inches in length.

B. Barbels absent (Rasbora as restricted)

.

2. Rasbora daniconius, Plate CXLVI, fig. 2, and fig. 3 (var. R. Neilgherriensis).

Cyprinus daniconius and anjana. Ham. Buch. Fish. Ganges, pp. 327, 329, 391, pi. 15, f. 89 ; Cuv. and

VaL xvi, pp. 435, 436.

Leuciscus anjana, daniconius, rasbora, undi lateralis, M.cCleR. Ind. Cyp. pp. 292, 405, 407; Bleeker, Beng.

pp. 66, 68.

Leuciscus daiulia, Cuv. and Val. xvii, p. 309.

Leuciscus Malabaricus, Caverii eaidflaviis, Jerdon, M. J. L. and S. 1849, pp. 320, 321.

Rasbora dandia, Bleeker, Cyp. and Cobit. Ceylon, 1864, p. 18, pi. 1, f. 3.

Rasbora Malabarica, Day, Mai. Fish. p. 220.

Rasbora woolaree and Neilgherriensis, Day, Proc. Zool. Soc. 1867, p. 298 ; Giinther, Catal. vii, p. 197.

Opsarius daniconius, Kner, Novara Fische, p. 358.

Rasbora daniconius, Giinther, Catal. vii, p. 194.

Mile-lo-ah, N.W. Prov. : Ghin-do-lah, Raan-kaal-le and Charl, Punj. : Neddean jwbbu, Canarese : Ovaree

randee, Tamil. : Kohamitchee, Mai. : Jilo, Ooriah, Danikoni and Angjani, Beng. : Doh-ni-ho-nah, Assam : Nga-

doung-zee and Nga-nauch-youn, Burm. : Jonir, Cutch.

B. iii, D. 9(1-), P. 15, V. 9, A. 7(1), C. 19, L. 1. 31-34, L. tr. 4|/5, Vert. 18/14.

Length of head 4.J to 5, of caudal 5, height of body 4i- to 5i or even 6 in the total length. Eyes—
diameter 3f to 4 in the length of head, 1 diameter from end of snout and also apart. The greatest width of the

head equals its postorbital length. Prominences and emarginations on jaws well defined. Cleft of mouth
extends to beneath anterior margin of orbit. Teeth—pharyngeal, curved, sharp, 5, 3, 2/2, 3, 5. Fins—dorsal

2/3 the height of the body, it commences nearer the base of the caudal than the front edge of the snout, and

rather nearer origin of ventral than that of anal in some examples, at an equal distance in others. Lateral-line—
descends very gradually for the depth of 2 rows of scales : 2 rows of scales between it and ventral fin : 14

rows in front of base of dorsal fin. Colours—a black band, more or less distinct, passes from the eye to the

base of the caudal. Sometimes it only exists just at its termination and th^is forms a spot at the side of the

l^ase of the tail : or in some young specimens a bright silvery band superiorly edged with yellow is seen along

the sides. Caudal occasionally with its lobes tipped with gray.

Dr. Giinther considers Rasbora Einthovenii, Bleeker, to be identical with this species. R. Neilgherriensis

appears to be a large variety attaining 8 inches in length, it has usually 34 rows of scales, the same number is

seen in many Deccan examples. R. Zanzibarensis, Playi'air, Fish. Zanzibar, p. 119, pi. xvii, f. 4, shows no

appreciable difference from this species.

Habitat.—Continent of India, Ceylon, Burma, Malay Archipelago and Zanzibar, attaining 8 inches in

length. It is much more common than R. Buchanani.

3. Rasbora Buchanani, Plate CXLV, fig. 10.

Cyprinus rasbora. Ham. Buch. pp. 329, 391, pi. 2, f. 90 ; Cuv. and Val. xvi, p. 438.

Leucisctis rasbora, McClell. Ind. Cyp. pp. 292, 407; Cantor, Catal. p. 268 ;
Bleeker, Beng. p. 140.

Leuciscus presbyter, Cuv. and Val. xvii, p. 307 ; Bleeker, Beng. p. 68.

Rasbora Buchanani, Bleeker, Prod. Cyp. p. 451, and Atl. Ich. Cyp. p. 125, pi. 14, f. 3 ; Giinther, Catal.

vii, p. 196.

Leuciscus xanthogramme and microcephalus, Jerdon, M. J. L. and S. 1849, p. 321.
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B. iii, D. 'J(^), P. 15, V. 9, A. 7-8(^?^), C. 19, L. 1. 26-29, L. tr. 4^/3.

Length of head 5, of caudal 5, height of body 4 in the total length. Eyes—diameter 3^ in the length
of head, about 1 diameter from end of snout, and rather more apart. Abdominal profile more convex than
the dorsal. Prominences on jaws well-developed. Fins—dorsa.1 commences nearer the base of the caudal
than the snout. Lateral-line—coneaive, 2 rows of scales between it and the base of the ventral fin : 12 rows
anterior to the base of the dorsal fin. Colours—silvery, a faint streak along the side, caudal usually tipped with
black, especially in Burmese examples.

Habitat.—Continent of India, Assam, Bunna and Pinang : in India it is most common in the valley of
the Ganges and along the Coromandel Coast. It attains 4 or 5 inches in length. The example figured (life-

size) was from Moulmein.

Genus, 22

—

Aspidopaeia (HecJeel) Bleeker.

Morara, Bleeker.

Abdomen rounded. Mouth small, inferior, the lower jaw having a sharp crescentie edge destitute of lip.

Barbels absent. Suborbital ring of bones of moderate width or broad. Pharyngeal teeth, 4, 4, 2/2" 4. 4, or 4, 3/3, 4.

Dorsal fin without osseous and with rather few branched rays, commencing oppiosite to or behind the origin of the
ventrals, but not extendi?ig to above the anal, which latter has a moderate number (10 to 12) of rays. Scales of
moderate size. Lateral-line concave, and passing along the lower half of the base of the caudal fin.

Geographical distribution.—Throughout Bengal, Assam, Bombay, and Orissa as far as the Kistna river,

also Burma.

SYNOPSIS OF SPECIES.

1. Aspidoparia morar, D. 9-10, A. 10-12, L. 1. 38-42. India generally (except the Western coast and
South of the river Kistna), Assam and Burma.

2. Aspidoparia jaya, D. 9, A. 9, L. 1. 52-60. N.W. Provinces and Assam.

1. Aspidoparia morar, Plate CXLVI, fig. 4.

Cyprinus morar. Ham. Buch. pp. 264, 384, pi. 31, f. 5 ; Gray and Hard. 111. Ind. Zool. (from H. Buch.)

;

Cuv. and Val. xvi, p. 459.

Leuciscus morar, McClell. Ind. Cyp. pp. 294, 410; Sykes, P. Z. Soc. 1841, p. 363; Bleeker, Bene,
pp. 68, 136 ;

Jerdon, M. J. L. and Sc. 1849, p. 323.

Morara morar, Bleeker, Prod. Cyp. p. 115.

Aspidoparia sardina, Heckel, Russ. Reis. ii, 3, p. 288 ; Giinther, Catal. vii, p. 285.
Aspidoparia (!) morar, Giinther, Catal. vii, p. 285.

Bayi, Ooriah : Morari and Morar, Beng. : Pa-o-char and Chiliva, Punj. : Ka-reer-re, Sind. : Amlee, Dec. :

Chippuah, CheUuah, Hind. (N. W. P.) : Mou-ah and Boreala, Assam. : Nga-hpyeii-boo and Yen-boung-za, Burmese.

B. iii, D. 9-10 (f:f), P. 15, V. 8, A. 10-12(^.Vo), C. 19, L. 1. 38-42, L. tr. 51/5, Vert. 14/21.

Length of head 5 to 5|, of caudal 5, height of body 4 to 5^- in the total length. Eyes—di&meter 3 to 3|
in the length of head, 3/4 to 1 diameter from end of snout, and 1 apart. Snout very obtuse. Upper jaw the
longer, and overlapping the lower. The cheek covered by a broad suborbital ring of bones. Teeth—
pharyngeal, 5, 4, 2/2, 4, 5, plough-shaped, the outer row much larger than the inner ones. Fins—dorsal higher
than long, with a concave superior margin : it arises midway between the posterior margin of the orbit and the
base of the caudal : pectoral as long as the head. Lateral-line—2^- to 3 rows of scales between it and the base
of the venti-al fin : 20 rows before the base of the dorsal fin. Colours—back light brown, divided from the
silvery side by a burnished streak.

Habitat.— ii'md, Punjab, Continent of India (except the Western coast, and localities south of the Kistna
river), also Assam and Burma. It attains at least 7 inches in length. In one specimen, captured in Orissa,
the anal fin was entirely absent.

2. Aspidoparia jaya, Plate CXLV, fig. 9.

Cyprinus jaya. Ham. Buch. Fish. Ganges, pp. 333, 392 ; Cuv. and Val. xvi, p. 439.
Leuciscus margarodes, McClell. Ind. Cyp. pp. 294, 411.
Leuciscus jaya, Bleeker, Beng. p. 68.

Aspidoparia jaya, Giinther, Catal. vii, p. 286.

Chola, Assam. : Pahruah, Hind. (N. W. P.).

B. iii, D. 9 (f), P. 15, V. 8, A. 9 (f), C. 21, L. 1. 52-60, L. tr. 7/10.

Length of head 5j to 5i-, of caudal 4J to 4-1-, height of body 5 in the total length. %es—diameter 2/7
of length of head, 3/4 to 1 diameter from end of snout, li diameters apart. Mouth generic, considerably overhung
by the snout. Both the preorbital and first suborbital bones touch the upper lip : only about half the cheek is

covered by the suborbital ring of bones. Teeii/i—pharyngeal, 4, 3/3, 4, the outer row plough-shaped and
compressed, the inner consisting of very minute teeth. Fins—dorsal commences midway between the snout
and the base of the caudal, and opposite the insertion of the ventral. Caudal lobes of equal length. Scales—

4 F
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deciduous. Lateral-!!ite—curving at its termination on to the lower half of the caudal fin : 41 rows of scales

between it and the base of the ventral fin. CoioKrs—silvery, back darkest.

ZTai/toi.—Hurdwar on the Ganges and Assam.

C -Dorsal fin commencing above the interspace between the ventrals and anal, generally extending to over

the latter, v?hich is of moderate length or elongated (7 to 33 branched rays).

Genus, 23—RoHTEE, Syhes.

Osteobrama, Heckcl ; SmiUorjaster, Bleeker.

Abdomen rounded. Pseudvhraiichue present. Mouth anterior, lips thin. Barbels ]jresent or absent,

sometimes they are quite rudimentary. Pharyngeal teeth, 6 or 5 or 4, 4 or 3, 2 or 3/3 or 2, 3 or 4, 4 or 5 or 6.

Dorsal fin short, having an osseous serrated spine, and commencing opposite the interspace between the bases of the

ventral and anal fins, the latter of ivhich has many rays. Scales small. LateralMne passing nearly to the centre of

the base of the caudal fin. Gill-rahers short.

Geographical distribution.*—India, generally, and Burma.

SYNOPSIS OF SPECIES.

b. With four barbels.

1. Bohtee Bakeri, D. 11, A. 14, L. 1. 44. Travancore.

2. Bohtee Neilli, D. 12, A. 20, L. 1. 59. Bowany river, Madras Presidency.

c. Witliout any, or with only rudimentary barbels.

3. Bohtee cotio, D. 11-12, A. 29-3G, L. 1. 55-70. Sind, India (except Malabar and south of the Kistna),

and Burma.
, , , , ry , i r. i

4 Bohtee Vigorosii, D. 11, A. 25-28, L. 1. 75-80. Deccan and throughout Kistna and Godavery rivers.

5. Bohtee Belangerii, D. 11-12, A. 20-21, L. 1. 68-73. Godavery river and Burma.

G. Bohtee Ogilbii, D. 11, A. 16, L. 1. 55. Deccan, the Kistna and Godavery rivers.

1. Rohtee Bakeri, Plate CXLVII, fig. 1.

Day, Proceed. Zool. Soc. 1873, p. 240.

B. iii, D. 11(f), P. 13, V. 10, A. 14(tV), L- 1- 44, L. tr. 8/7.

Leno-th of head from 5 to G, of caudal 3^ to 3f , height of body from 4 to 4^ iu the total length. Eyes—
longest transversely, diameter 2/5 of length of head, 2/3 of a diameter from end of snout, and 1 apart. Profile

over nape rather concave, a considerable rise to the base of the dorsal fin. Mouth small, horseshoe-shaped,

upper iaw the longer. Barbels—iouv, all very short. F(/(.s—dorsal rather higlier than the body, and

commencino- midway between the end of the snout and the base of the caudal, its spine weak, as long or rather

lono-er than" the head, and serrated posteriorly in almost its whole extent. Caudal deeply forked, lobes of equal

length. Scales—5^ rows between the lateral-line and the base of tlie ventral fin : 15 rows before the base ot

the dorsal fin. Cofo«rs— silvery, caudal and dorsal edged with black.

Habitat.—CottvLj&ra in travancore, from whence I received specimens up to 4^ inches in length, collected

by the Rev. H. Baker, after whom I named the species.

2. Rohtee Neilli, Plate CXLVI, fig. 5.

Day, Proceedings Zool. Soc. 1873, p. 239.

B. iii. D. 12(i), P. 13, V. 10. A. 20(tV), C. 19, L. 1. 59, L. tr. 12/18.

Length of head 4f , of caudal 4f , height of body U in the total length, j^^/yes—diameter 2| in the length

of the head"^ 2/3 of a diameter from end of snout, and also apart. Interorbital space very concave. Profile over

nape concave, from thence a considerable rise to the base of the dorsal fin. Upjier jaw somewhat the longer.

Barbels— tvfo pairs, all about as long as the eye. Fins—dorsal commences midway between the front edge of

the eye and the base of the caudal fin, it is 3/4 as high as tlio body, its last undivided ray osseous, very strong,

serrated, and as long as the head excluding the snout. Pectoral nearly as long as the head. Ventral a,rises

beneath the fourth dorsal ray and reaches the commencement of the anal. Caudal deeply forked. Lateral-} iue—

strongly marked in its first few scales, the rows of scales nearly regular : « rows between tlie lateral-line and

base of ventral fin. Free portion of the tail as long as high. C'o?o!()-s—silvery, opercles golden.

Habitat.—Bowany river at base of the Neilgherry hills.

* A (iifficiilty exists respecting the localities giv( n f< r the following specimens in the British Museum collection -.-Osteohrama

ra^jaai.Gunther, or i?ofttee Fifforsti, Sykes, is stated to have been presented by Licut.-Col. I'layfair from the "northern parts of the

Indian I'eninsula." liefen-ing to Preface, p. iv and to Laheo sU-iolaius, Giintlier, p. 62=t. bogrjiit, Sykes, one is led to conclude that

by this term is meant Poona iu the Deccau. The same expression for Poona is seen under the head of Osteohrama or Rohtee Ogilbii,

S'ykcs, in B M. catalogue, vii, p. 3-24 !

'
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3. Rohtee cotio, Plate CLI, fig. 1.

Cyprinus cotio. Ham. Bucli. Fish. Gauge.?, pp. 339, 393, pi. 39, f. 93 ; Cuv. and Val. xvii, p. 76.

Ahramis cotis, McClell. Ind. Gyp. pp. 288, 388.
Oateobrama cotis, Heokel, in Russ. Eeiss. i, p. 1033.
Leuciscus cotis, Cuv. and Val. xvii, p. 76 ; Bleeker, Bang. p. 66.
Ahramis Gangeticus, Swains. Pish, ii, p. 28.5.

Variety, Rohtee Alfrediana, Plate CXLVII, fig. 2.

Leuciscus Duvaucelii, Cuv. and Val. xvii, p. 77 ; Bleeker, Beng. p. 66.
Leuciscus Alfredianus, Cuv. and Val. xvii, p. xvi, (index) pi. 488.
Osteobrarna cotis, Blyth, J. A. S. of Bengal, 1860, p, 158.

Osteobrama Alfredianus, Giinther, Catal. vii, p. 324.

Koti and Goonta, Beng. : Goordah, Chen-da-lah and Much-nee, Hind. (N. W. Prov.) : Puttoo and Duli-riee,

Sind. ; Nga-hj>an-ina, Burm.

B. iii, D. 11-12(V), P- 13, V. 10, A. 29-36(^:1^), C. 19, L. 1. .5.5-70, L. tr. 9-1,5/14-21.

Length of head 5|- to 6, of caudal 4i to 5, height of body 3 to 3| in the total length. Byes— diameter
2-1- to 3 in the length of head, 1/2 a diameter from the end of the snout, and 1 to li apart. Profile over nape
concave, from thence a great rise to the base of the dorsal fin. Upper jaw slightly the longer. Barbels—
absent or very rudimentary. J^t«s—dorsal commences rather nearer the snout than the base of the caudal fin,

its osseous ray is weak and serrated. Pectoral reaches to over the ventral and the latter to the anal. Caudal
lobed, the lower lobe the longer. Scales—vary in number along the lateral-line, whilst in some specimens (var.

cotio) the rows are_ very irregular in the last 3/4 of the body below the lateral-lino. The number of rows
between the lateral-line and base of the ventral fin also varies, being most in the variety E. cotio (12-13), whereas
in B. Alfrediana there are rarely more tlian 7 or 8 : 24 rows of scales before the base of the dorsal fin.

Colours— silvery, darkest along the back and sometimes with a silvery lateral band. Some have a black blotch
before the base of the dorsal fin, and another on the nape.

These two forms which diverge as widely as given in the two figures show every intermediate gradation.
Osteobrama cotio, Giinther, is not this species, but identical with B. Vigorsii, Sjkes=:0.keoljrama rapax, Giinther.

Habitat.—From Sind throughout India (except the Malabar Coast and south of the Kistna) and Burma.
It attains at least 6 inches in length.

4. Rohtee Vigorsii, Plate CXLVII, fig. 3.

Sykes, Trans. Zool. Soc. 1841, p. 36, pi. 63, f. 3 ; Day, Proc. Zool. Soc. 1869, p. 379.
Systonius Vigorsii, Bleeker, Beng. p. 62.

Abramis Vigorsii, Jerdon, M. J. L. and Sc. 1849, p. 319.
Osteobrama rapax, Giinther, Catal. vii, p. 323.
Osteobrama cotio, Giinther, Catal. vii, p. 323 (not Ham. Bnch.)
Gollund, Ooriah : Ehira, Tel.

B. iii, D. 11(f), P. 19, V. 10, A. 2.5-28(rffT.), C. 19, L. 1. 7-5-80, L. tr. 16-18/21.

Length of head 5, of caudal 4 to 5, height of body 3 to 4 in the total length. %(>s—diameter 3 to 3^
in the length of head, 1 diameter from end of snout and also apart. Body very compressed. Dorsal profile

elevated, a concavity from the snout to over the nape. Mouth anterior, the lower jaw being somewhat longer
than the upper, whilst posteriorly the cleft of the mouth extends to below the anterior margin of the orbit.

Preorbital nearly as high as broad, suborbitals vei-y narrow. Barbels—absent or a very rudimentary maxillary
pair. ree<7i—pharyngeal, crooked, 5, 4, 2/2, 4, 5. Gill-rakers short and rather widely separated. i'Tvts—dorsal
commences midway between the base of the ventral and anal, its spine strong and deeply denticulated, its

osseous portion not so long as the head. Pectoral as long as the head excluding the snout. Caudal deeply
forked, lower lobe the longer. Lateral-line—most strongly developed in the first few scales : 11 rows between
the lateral-line and base of the ventral fin: 34 rows before the base of the dorsal fin. C'oZojtrs— greenish
superiorly, silvery beneath : snout black : the caudal fin slightly stained with gray. The young have a silvery
band along the side.

Habitat.—Deccan, Kistna and Godavery rivers to their tei-minations. It attains at least 9 inches in

length

.

5. Rohtee Belangeri, Plate CXLVII, fig. 4.

Leuciscus Belangeri, Cuv. and Val. xvii, p. 99.

Systomus microlepis, Blyth, J. A. S. of Bengal, 1858, p. 289, and 1860, p. 158.
Bohtee Blythii, Bleeker, Prod. Cyp. p. 281.
Smiliogaster Belangeri, Bleeker, Atl. Ich. Cyp. p. 33 ; Giinther, Catal. vii, p. 328.
Osteobrama microlepis, Giinther, Catal. vii, p. 325.
Nga-hpeh-oung and Nga-net-hya, Burm.

B. iii, D. 11-12( V), P. 17, V. 9, A. 20-21(^3_)^ q j^^ ^ 1. 68-73, L. tr. 18/22.

4 F 2
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Leno-tli of head 5^ to 6, of caudal 3f to 4, lieiglit of body 3 to 3i in the total length. Eyes—diameter

3 to 3i in' leno-th of head, 3/4 of a diameter from end of snout, 1^- -diameters apart. Lower jaw slightly

the shorter. Dorsal profile much elevated, a shght concavity over the nape in Bengal specimens. Preorbital

of moderate width, the rest of tlie suborbital ring narrow. Tfei/t—pharyngeal, 4, 3, 2/2, 3, 4, with the outer

one in each row serrated on its edges. Gill-rakers rudimentary. Fins—dorsal commences about midway

between the base of the caudal and the end of the snout, its osseous ray is strong and serrated posteriorly, the

bony portion being as long as the head. Caudal deeply lobed, the lower sliglitly the longer. Lateral-line—
14 rows of scales between it and the base of the ventral fin : 25 rows before the base of the dorsal fin.

Colours—silvery, back grayish, and the Indian variety is partially banded in tlie young. Sometimes a dark

streak from tlie shoulder to the base of the pectoral fin. The very young have a black band over the free

portion of the tail.

The late Dr. Bleeker and Dr. Giinther who have not seen this fish, have considered it the type of a genus

f,SOTiZiO(/(w^j;9 , which is said to have the entire abdominal edge trenchant. Valenciennes expressly observes,

" mais sans aucune dentelure, comme celles des clupees."

Habitat.—The Godavery river, and throughout Burma, but the specimens from the latter locality are

darker in colour and want the vertical bands. It attains 15 inches and more in length.

6. Rohtee Ogilbii, Plate CXLVII, fig. 5.

Sykes, Trans. Zool. Soc. 1841, p. (34, pi. 63, f. 2.

Osteobravia Or/ilhii, Heckel. in Russ. Reis. i, p. 1033 ; Giinther, Catal. vii, p. 324.

Systomus Ogilbii, Bleeker, Beng. p. 62.

Abramis Ogilbii, Jerdon, M. J. L. and Sc. 1849, p. 319.

B. iii, D. 11(f), P. 15, V. 10, A. 16(J
), C. 20, L. 1. 55, L. tr. 13/11.

Length of head 5 to 6, of caudal 4 to 4i, height of body 3 to 3f in the total length. Etjes—diameter

2f to 3^ in length of head, 2/3 to 1 diameter from end of snout, 1^ diameters apart. Dorsal profile rather

more convex than that of the abdomen. Cleft of mouth extending to below the anterior edge of the orbit, lower

jaw the shorter. Barbels—absent. Teeth—pharyngeal, curved, pointed, 5, 4, 2/2, 4, 5. M/is—dorsal commences

midway between the snout and the base of the caudal, its osseous ray strong, and coarsely serrated. Pectoral

reaches to above the ventral. Caudal lobed in its last two-thii-ds. Lateral-line— 9 or lU rows of scales between

it and the base of the ventral fin. Colours—purplish silvery along the back, becoming silvery-white from about

four rows of scales above the lateral-line. The young sometimes have a dark spot at the base of the caudal fin,

and 4 or 5 narrow black bands descending from the back to the middle of the side.

Habitat.—Deccan, the Kistna and Godavery rivers, attaming 6 inches or more in length.

Genus, 24

—

Bapjlius, Hamilton Buchanan.

Opsarms, sp. McClelland ; Pachystomus, Heckel; Ghedrus, Swains. ; S/tacra, Bleeker ; Opsaridium, Peters
;

Pteropsarion and Bola (not H. B.) Giinther.

Abdomen rounded. Pseudobranchiie jiresent. Mouth anterior, sometimes oblitiue, having a moderate or deep

cleft. Jaws compressed, the lower usually with a hioh above the symphysis, and an eniargination to receive it in the

upper jaw. Suborbital ring of bones generally broad, more especially the third, which may even he entirely behind

thevertical from the posterior margin of the orbit. Barbels four (Pachystomus, "Heckel," Bleeker), or two (Bendilisis,

Bleeker), or none (Barilius, Ham. Buch.) ; occasionally very rudimentary ones are present. Pharyngeal teeth in two or

three rows, hooked, 5, 3 or 4, 2 or 1/1 or 2, 4 or 3, 5 ; or else 5, 2 or 3, 4/4, 3 or 2, 5. Dorsal fin without osseous

ray, of moderate length, inserted posteriorly to the ventrals, sometimes extending to above the anal, which latter is

somevjhat elongated. Scales of moderate or small size. Lateral-line concave, continued on to the middle or lower

half of the caudal,* or incomplete, or absent. Gill-ralcers very short, or even absent.

The genera Barilius and Danio are somewhat difBcult to diagnose apart, from descriptions alone : the

former however has the snout compressed, the mouth anterior, and usually spots or vertical bars on the body.

In Danio the upper jaw is rather broad, the mouth directed obliquely upwards, the apex of the lower jaw being

nearly or quite on a level witli the dorsal profile : the body with longitudinal Ijands. Adult specimens of Barilius

have usually open pores or glands on the snout and jaws.

Geograpihical distribution.—Fresh waters of Inifia, Ceylon, and Burma, extending to the Malay Archipelago
;

also found in the Nile and East Africa.

SYNOPSIS OF SPECIES.

A. With four barbels. (Pachystomttsj.

1. Barilius vagra, D. 9, A. 13-15, L. 1. 42-44. AVith 10 vertical bars. Siud Hills, Himalayas, Ganges,

Jumna and Brahmaputra.

* Where this line terminates evidently cannot have very great signification, for I have observed it in B. gattnsis on one side of

an example going to the middle ot the base of' the caudal tin, and on the other side to iis lower lobe.
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2. Barilius modesties, D. 9, A. 12-13, L. 1. 43. Back dark, sides silvery. Sind and Punjab.

3. Barilius radiolatus, D. 9, A. 12, L. 1. 56-62. Silvery. Central India.

4. Barilius shacra, D. 9, A. 10, L. 1. 60-70. Twelve vertical bars. Bengal, N.W. Provinces and Assam.

5. Barilius hendelisis, D. 9, A. 9-10, L. 1. 40-43. Short vertical bars : each scale with a black spot in

adults. From Western Ghauts throughout India (not Sind) to Assam.

B.

—

With two barhels. CBendilisis)

.

6. Barilius harila, D. 9, A. 13-14, L. 1, 43-46. With 14 or 15 vertical bars. Bengal, Orissa, and Lower
Assq,m.

C.

—

WitJwut or with only rudimentary harbels. (Barilius)

.

7. Barilius Bakeri, D. 13, A. 16-17, L. 1. 38. A row of large spots. Travancore.

8. Barilius gatensis, D. 10-12, A. 15-17, L. 1. 40. With 15 vertical bars. Western Ghauts and

Neilgherries.

9. Barilius Canarensis, D. 12-13, A. 14-16, L. 1. 38. Two rows of spots. Canara.

10. Barilius barna, D. 9, A. 13-14, L. 1. 39-42. Nine vertical bands. Orissa, Bengal, Assam.

11. Barilius guttatus, D. 9, A. 14, L. 1. 44-48. Two rows of spots. Burma.

12. Barilius tileo, D. 9, A. 13, L. 1. 70-75. Two rows of spots. Bengal and Assam.

13. Barilius Evezardi, D. 9, A. 14-15, L. 1. 40. Silvery. Poona.

14. Barilius bola, D. 10-11, A. 13, L. 1. 88-94. Two rows of blotches. Orissa, Bengal, Assam.

A.

—

With four barhels. (Pachystomus.)

1. Barilius vagra, Plate CXLVIII, fig. 3.

Cyprinus vagra, Ham. Buch. Fish. Ganges, pp. 269, 385 ; Guv. and Val. xvi, p. 420.

Opsarius isocheilus, McClelland, Ind. Cyp. pp. 298, 421, pi. 56, f. 1 (from H. B.'s MSS.)
.* Opsarius piscatorius, McClell. Cal. Journ. Nat. Hist, ii, 1842, p. 682.

Leuciscus 2)iscatorius and vagra, Blocker, Beng. p. 68.

Barilius alburmis, Giinther, Catal. vii, p. 289.

Barilius Bleekeri, Day, Journ. Asiat. Soc. Beng. 1872, p. 5 (young).

Lo-har-ree and Charl, Punj.: Mon-e-o-ree, Assam.

B. iii, D. 9(1), P. 16, V. 9, A. 13-15(^:f^), C. 19, L. 1. 42-44, L. tr. 7-8/4, Vert. 16-23.

Length of head 5 to 5^, of caudal 5, height of body 5 to 6 in the total length. Eyes—diameter 3^ to 4

in length of head, 1 diameter from end of snout, and Ij apart. The posterior extremity of the maxiUa extends

to beneath the middle of the orbit ; lower jaw slightly the longer. Third suborbital bone twice as deep as the

uncovered portion of the cheek below it. Jaws of equal length anteriorly, the upper sometimes a little notched,

the lower covered with large pores in the adult. Axillary process very short. Barhels—rostral nearly

half as long as the bead, maxillary pair very short. Teeth—pharyngeal, crooked, 5, 3, 2/2, 3, 5. Fins—dorsal

higher than long, commencing midway between the posterior edge of the orbit and the root of the caudal, its

last two rays being over the anal
;
pectoral not quite so long as the head : caudal deeply forked. Lateral-line—

2 to 2| rows of scales between it and the base of the ventral fin : 20 rows before the base of the dorsal fin.

Colours—silvery, 10 to 14 dark bands (sometimes indistinct) jdescend from the back to the lateral-line: fins

yellowish, the edge of the caudal stained grayish.

Both Ham. Buch. and McClelland overlooked the barbels.

Habitat.—Sind hills, rivers in the Himalayas and Sub-Himalayan range, Jumna and Ganges, also the

Punjab and Assam. It attains above five inches in length. Kelaart sent a Ceylon specimen to the E. I.

Museum.
2. Barilius modestus, Plate CLI, fig. 3.

? Opsarius hicirrhatus, McClelland, Cal. Journ. Nat. Hist, ii, 1842, p. 582.

? Leuciscus hicirrhatus, Bleeker, Beng. p. GG.

? Barilius hicirrhatus, Giinther, Catal. vii, p. 290.

Barilius modestus, Day, J. A. S. of Beng. 1872, p. 4.

B. iii, D. 9(f), P. 15, V. 9, A. 12-13(„?tt)- C. 19, L. 1. 43, L. tr. 641.

Length of head h\, of caudal h\, height of body 5y in the total length. Eyes—diameter 4 in the

length of the head and situated in its anterior half, 1 diameter from end of snout and also apart. Suborbital

ring of bones wide, the third nearly touching the preopercular ridge. Upper jaw slightly the longer, and notched

at its end in large examples. The posterior extremity of the maxilla reaches to below the middle of the orbit.

Barhels—rostral extend to beneath the front margin of the eyes, the maxillary pair minute. Axillary process

short. Fins—dorsal two-thirds as high as the body below it, commencing midway between the middle of the

caudal lobes and the snout : it is entirely, or all but the last ray, in advance of the anal. Pectoral nearly as

long as the head, but not reaching the ventrals, which last extend half way to the base of the anal. Lateral-line—
very slightly concave, two and a half rows of scales between it and the base of the ventral fin : 19 rows before

the base of the dorsal fin. Colours—back brownish, strongly defined from the silvery sides : caudal edged with

dark : the other fins yellow : a dark band along the dorsal.

Hahitat-^The Indus in Sind, and the Ravi river at Lahore. It attains four or five inches in length.
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3. Barilius radiolatus.

Giintlicr, Catal. vii. p. 287.

B. iii, D. 10 (f), P. 17, V. 9, A. 12(Taj), C. 19, L. 1. 56-62, L. tr. 9-10/6.

Length of head 4i to 4i, height of body 4^ in the total length excluding the caudal fin. Eijes—
diameter 3 in length of head, .3/4 to 1 diameter from end of snout, and rather more apart. The posterior
extremity of the maxilla extend.s to a little behind the front edge of the orbit ; lower jaw slightly projects
when the mouth is closed. The third suborbital bone nearly reaches the preopercular ridge. Axillary process
short. Barbels—Two short pairs. Fins.—the dorsal higher than long, commencing midway between the eye
and the root of the caudal fin, its last ray not extending so far as to above the anal. Pectoral does not
reach the venti-al nor the latter the anal. Caudal apparently deeply forked. Lateral-line—2 rows of scales
between it and the base of the ventral fin : 24 rows before the base of the dorsal fin. The specimens in the
British Museum are in a very bad state, their tails having been almost destroyed.

Habitat.— Central India.

4. Barilius shacra, Plate CXLVIII, fig. 5.

Cy2>ri)ms shacra, Ham. Buch. Fish. Gang. pp. 271, 385.
Barbus schagra, Cuv. and Val. xvi, p. 196 ; Bleeker, Beng. p. 60.

Opsarius cirrhatus, McClell. Indian Gyp. pp. 296, 416, pl."66, f. 5, (from H. B. MSS.)
Shacra cirrhata, Giinther, Catal. vii, p. 294.
Giirha, Punj.

B. iii, D. 9(f), P. 15, V. 8, A. 10(|J, C. 19, L. 1. 60-70, L. tr. 10-11/9.

Length of head 5 to 5^, of caudal 5|-, height of body 5 in the total length. Eyes— dia,meter 3l to 4 in
the length of head, 1 diameter from end of snout, and also apart. Snout compressed, jaws of about equal
length in front. The maxilla reaches to below the anterior margin of the orbit : third suborbital bone 2/3 as
wide as the uncovered portion of the cheek below it. Barbels—the maxill ary pair as long as the eye, the rostral
slightly longer. Axillary process extends to rather behind the origin of the pectoral fin. Tec)!7t—pharyngeal,
5, 3/3, 5, crooked. Fins— dorsal commences midway between the anterior margin of the orbit and the base of
the caudal fin, its last ray is over the first of the anal. The six outer pectoral rays strong, more especially in
the adult. Caudal deeply forked. Gill ral-ere—rudimentary. Lateral-line—goes to the centre of the base of
the caudal fin, about 7 rows of scales between it and the base of the ventral fin : 25 before the dorsal fin.

Colours—back olive, rest of the body pinkish silvery : about twelve incomplete bars go from the back down-
wards towards the lateral line, a dark bar along the upper third of the dorsal fin. The lower two-thirds of
the vertical fins stained in some examples.

Habitat.—From Hurdwar down the valley of the Ganges, the N.W. Provinces and Assam. The species
is said to attain 5 inches in lencfth.

5. Barilius bendelisis, Plate CXLVIII, figs. 7, 8, and 9.

Cyprinus bendelisis, Ham. Buch. Journ. Mysore, iii, p. 345, pi. 32, and Fish. Gang. pp. 270, 385;
McClell. Ind. Cyp. pp. 297, 418.

J
'

i oil.,
Cyjjrinus cocsa, chedra, and tila, Ham. Buch. Fish. Ganges, pp. 272, 273, 274, 385, pi. 3, f. 77; Gray and

Hardw. 111. Ind. Zool. ffrom Ham. Buch. MSS). : McClell. Ind. Cy]3. pp. 293, 409 : Cuv. and Val. xvi.

pp. 421, 422.

Leuciscus cocsa, branchiatus, hrachiatm, and elingulatus, McClell. Ind. Cyp. pp. 293, 294, 409, 411, 412,
pi. 42, f. 5, and pi. 62. f. 4 ; Cuv. and Val. xvi, p. 469.

Cyprinus apiatus, Val. in Jacq. Voy. Ind. Or., Atl. t. 15, f. 3; ilcClell. Ind. Cyp. pp. 293, 408.
Leuciscus apiatus, Cuv. and Val. xvii, pp. 351, 495, pi. 510 ; Bleeker, Beng. p. »o^>.

Barbus cocsa, Cuv. and Val. xvi, p. 197 ; Bleeker, Beng. p. 60.
Gobio bendelisis, Cuv. and Val. xvi, p. 316; Bleeker, Beng. p. 62.

Chedrus Grayi, Swainson, Fish, ii, p. 285.
Leuciscus tila and chedra, Bleeker, Beng. pp. G6, 68.
Leuciscus rubripes, Jerdon, M. J. L. and S. 1849, p. 323.
Opsarius bendelisis and dualis, Jerdon, M. J. L. and S. 1849, p. 330.
Chedrus cocsa. Stein. Sitz. Ak. Wiss. Wien, 1867, Ivi, p. 52.
Barilius bendelisis and cocsa, Giinther, Catal. \-ii. p. 288.
KJiohsa, Beng.

; Pak-tah, Kun-nul, Bah-rah, Burreah and Puch-ivah-ree, Punj. ; Johra, Mahr. : Agushitti,
Tarn.

B. iii, D. 9(1), P. 15, V. 9, A. 9-10(f:J), C. 18, L. I. 40-43, L. tr. 7-8/5.

Length of head 4f to 5J-, of caudal 5 to 5^, height of body 4J- (to 5i in the young) in the total length.
JEi/es—diameter 4i to 4| in length of head, li diameters fi-om end of snout, and 1^ apart. The maxilla reaches
to below the first third of the orbit. The third suborbital bone varies in depth from being equal, to twice as high
as the uncovered portion of the cheek below it. Open pores on the snout and lower jaw in the adult or even in
the young in examples from hilly districts, sometimes pores on preorbital. Axillary process broad, lancet-
shaped and longer in some examples than in others. Barbels—four, generally short, the rostral pair occasionally
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absent. Teei/t—pharyngeal, 5, 4, 2/2, 4, 5. J'ms— dorsal higher than its base is long, it commences nearer the

base of the caudal fin than the snout, and does not extend to over the anal. Pectoral may or may not reach the

ventral, its outer six rays are thickened and very stiif in some examples, especially males from the hills.

Ventral in some does, in others does not reach the vent. Caudal forked, lower lobe usually slightly the longer.

Lateral-line—2^ to 3| rows of scales between it and the base of the ventral fin : 20 rows before the base

of the dorsal kn. Colours—silvery shot with purple : back of a slaty gray descending in bars towards the

lateral-line, and most distinct in immature specimens. In adults these bars become indistinct and sometimes

lost. Each scale in adults with a black spot at its base, and two on each forming the lateral-line, but no spots

in the young. Fins whitish, tinged with orange. A gi-ay margin to the dorsal and caudal, the lower lobe of

which is sometimes stained black. Shoulder process black-edged.

This fish shows considerable alterations in colour and form as it gets older, whilst there are likewise

individual variations that deserve notice as such have been considered species.

Barilms hendelisis, fig. 7, is the young, with the bars well marked, the spots on the scales not yet

developed, and in which the size of the third suborbital shows great variations in comparison with the extent

of the uncovered portion of the cheek below it. The example figured was from Mysore, near where Buchanan

obtained his type.

Variety B. eocsa, fig. 8, shows rather a deep third suborbital bone, the eyes a little larger, the dorsal,

pectoral and ventral not so developed as in the next variety. The size of the axillary process and the presence

or absence of bars on the back are subject to individual variation. Some dissected at Simla were females.

Variety B. chedra, fig. 9, has the third suborbital less deep than in the preceding form, the dorsal,

pectoral and ventral more developed, and the axillary process larger. The outer pectoral rays are very stiff.

The example figured, was a male from Simla.

The MSS. figure of Leucisciis rubripes, Jerdon, appears to be intended for this fish.

The ova of this species is large, I found them breeding at Cuttack, in the month of November.

Habitat.—Assam and Himalayas through the continent of India as far as the Western ghauts, not

recorded from the coast of Malabar or Canara nor from Sind. Found also in Ceylon froci whence Dr. Kelaart

brought some specimens to the museum of the East India Company. It attains at least six inches in length.

B.

—

Willi, two barbels. (Bendilisis.)

6. Barilius barila, Plate CXLVIII, fig. 4.

Cyprinus harila, Ham. Buch. Fish. Gang. pp. 267, 384; Cuv. and Val. xvi, p. 418.

Cyprinus cJiedrio, Ham. Buch. 1. c. pp. 268, 384 ; Cuv. and Val. xvi, p. 419.

Opsarius anisocheilus, McClell. Ind. Cyp. pp. 298, 422, pi. 48, fig. 8.

Leuciscus barila, Bleeker, Beng. p. 66.

Barilius morarensis, Giinther, Catal. vii, p. 290.

Barilius barila, Gunther, 1. c. p. 291 ; Day, Proc. Zool. Soc. 1869, p. 378.

Gilland and Caedra, Beng. : Persee, Hind.

B. iii, D. 9(f), P. 13, V. 9, A. 13-14(T-iy!TT-), C. 19, L. 1. 43-46, L. tr. 7/5.

Length of head 6 to 5J, of caudal nearly 6, height of body 5i to SJ in the total length. .Byes—diameter

3| to 4 in length of head, 3/4'to 1 diameter from end of snout and also apart. Jaws of equal length anteriorly.

The posterior extremity of the maxilla reaches to below the anterior third of the orbit. Third suborbital

bone wide and nearly touching the preopercular ridge. Barbels—a small rostral pair. Teeth—pharyngeal,

crooked, pointed, 5, 4, 3/3, 4, 5. Fins—dorsal commences midway between the posterior margin of the orbit

and the base of the caudal fin, and is almost entirely in advance of the anal. Pectoral nearly as long as the

head but does not quite reach the ventral : lower caudal lobe the longer. Lateral-line—1| to 2 rows between it

and the base of the ventral fin : 18 rows before the dorsal fin. Colours—silvery, with 14 or 15 vertical blue

bands in the middle third of the side of the fish.

In the example of B. barila, referred to in the B. M. Catal. the author has overlooked the barbels, which

though small are present.

Eabitat.—Delhi, N. W. and Central Provinces, Bengal, Orissa, and Lower Assam. It grows to 4 inches

in length.

C.

—

Without any or loith only rudimentary barbels. (Barilin:').

7. Barilius Bakeri, Plate CLI, fig. 2.

Day, Proc. Zool. Soc. 1865, p. 305, and Fish. Malabar, p. 218, pi. 18.

Pteropsarion Bakeri, Giinther, Catal. vii, p. 284.

B. iii, D. 13(t%), p. 15, V. 9, A. 16-17(=T=r^), C. 17, L. L 38, L. tr. 9/4.

Length of head 4J to 4f, of caudal 4|, height of body 3i to 3f in the total length. iJi/es—diameter

4 in length of head, 1 diameter from end of snout, 1\ diameters apart. Mouth compressed, lower jaw the

longer with a knob above the symphysis. The posterior extremity of the maxilla extends to nearly below

the centre of the orbit. Suborbital ring of bones wide, the third almost entirely covering the cheek.

Some pores exist along the margin of the lower lip, on the snout, and on the anterior edge of the preorl^ital.

Barbels—abseni. Tee^/i—pharyngeal, curved and pointed, 5, 4, 2/2, 4, 5. M/ts—dorsal commences nearly

midway between the front edge of the eye and the base of the caudal, extending to above the fourth anal
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ray : caudal forked, lower lobe slightly the longer. Lateral-line—2 rows of scales between it and the base

of the ventral fin. Gill-rakers rudimentary. Colours—grayish, becoming white on the abdomen. A row of

large bluish spots along the side. Dorsal, anal, and pectoral fins margined with white, and having dark gray

bases. Caudal gray in the centre.

This species is very closely allied to B. Canarensis, of which it may be merely a local variety. It

forms the type of genus Pteropsarlon, Giinther, excluded from Barilius on account of its possessing more than

9 branched dorsal rays* and suborbitals entirely covering the cheeks (which they do not quite effect). As
B. gatensis, with an equally broad suborbital ring, has 8 branched dorsal rays, I cannot consider such a

subdivision of the genus as natural or desirable.

Habitat.—Hill ranges of Travancore, whence I received several specimens collected by the Rev. H.

Baker. It attains G inches in length.

8. Barilius gatensis, Plate CXLIX, fig. 2.

Leuciscus gatensis, Cuv. and Val. svii, p. 309, pi. 503 ; Bleeker, Beng. p. 68.

Opsarius gatensis, Bleeker, Pro. Cyp. p. 288.

Barilius rugosus, Day, Proc. Zool. See. 18G7, p. 294 ; Giinther, Catal. vii, p. 291.

Barilius gatensis, Giinther, Catal. vii, p. 291 ; Day, Proc. Zool. Soc. 1870, p. 373.

Choaree (at Coonoor) and Aaii-candee (Bowany), Tarn. "River carp."

B. iii. D. 10-12(|:f), P. 15, V. 9, A. 15-17(t^3„) C. 18, L. 1. 89-40, L. tr. 8/5.

Length of head 4^ to 4|, of caudal 5-t to 6^, height of body 4 to 4^ in the total length. Eyes—diameter

3 to 4| in the length of head, 1 to I3 diameters from end of snout, li diameters apart. Mouth pointed, its

cleft extending to below the centre of the orbit. The third suborbital bone is about three times as broad as

the uncovered portion of the cheek below it. The anterior portion of the snout and the sides of the jaws
covered with large glands : there are likewise some on the lower jaw. Barbels—two very minute pairs which
appear to be sometimes wanting. Teeth—pharyngeal, crooked, pointed, 5, 3 or 4, 2/2, 4 or 3, 5. Fins—dorsal

commences midway between the end of the snout and the middle of the caudal fin, extending to above the third

anal ray. Pectoral as long as the head excluding the snout, its outer ray stiff. Caudal moderately lobed, the

lower very slightly the longer. Lateral-line— 2^ rows of scales between it and the base of the ventral fin.

Colours—silvery gray with about 15 vertical bars descending from the back, and which become more or less

broken up in the adult. Dorsal and anal with dark bases and light margins. The females and young generally

have smooth scales, whereas most of the adult males have one or more rough spots on each.

Habitat.—Western Ghauts of Malabar and NeUgherry hills, up to about 5000 feet above the level of the

sea. It attains at least 6 inches in length. The example figured (Ufe-size) was from the Neilgherry hills.

9. Barilius Canarensis, Plate CXLIX, fig. 1.

Opsarius Canarensis and Malabaricus, Jerdon, M. J. L. and S. 1849, p. 329.

Barilius Canarensis, Day, Proc. Zool. Soc. 1870, p. 374.

B. iii, D. 12.13(t-5?xt). P- 15, V. 9, A. 14-16(t^?„), C. 21, L. 1. 38, L. tr. 9/4.

Length of head 4i to 4f, of caudal 5 to 5j, height of body 85 to 3| in the total length. Eyes—diameter

3i in length of head, I diameter from end of snout and also apart. Suborbitals nearly cover the cheek. The
posterior extremity of the maxilla reaches to below the anterior third of the orbit. Barbels— ahsent.

Fins—the dorsal tin commences midway between the snout and the base of the caudal. Lateral-line—2^ rows of

scales between it and the base of the ventral tin : 15 rows before the dorsal fin. GiU-rakers distinct. Colo^irs—
greenish above, golden on the sides, a single or double row of large vertical green spots along the body. Fins

gray, with broad white margins.
Opsarius Malabaricus, Jerdon, appears to be a variety of this species. 1 have i-eceived a very complete

series from Canara, collected by H. S. Thomas, Esq., C. S., and I can find no difference, except in the dorsal fin

being a little higher and a row of small blue spots (9-12) exists along the middle of the side, sometimes 2 rows
being present in the first third of the body.

Habitat.— Canara and Malabar on the Western coast ; attaining 6 inches ia length.

10. Barilius barna, Plate CXLVIII, fig. 1 (young), and 2 (adult).

Cyprinus barna, Ham. Buch. Fish. Ganges, pp. 268, 384; Cuv. and Val. xvi, p. 419.

Opsarius fasciatus, latipinnatus and acanthopterus, McClell. Ind. Cyp. pp. 269, 298, 417, 422, pi. 48, f. 7,

and 9 ; Cuv. and Val. xvi, p. 472.

Cyprinus lama, Cuv. and Val. xvi, p. 419.

Leuciscus acanthopterus and barna, Bleeker, Beng. v. 66.

Barilius barna, Giinther, Catal. vii, p. 290.

Barilius pajyillatus. Day, Proc. Zool. Soc. 1869, p. 378 (young').

Bahri, Ooriah : Balisundree and Oz-o-la, Assam.

B. iii, D. 9(f), P. 15, V. 9, A. 13-14(^^^3^), C. 19, L. 1. 39-42, L. tr. 8-9/6.

* Pterojysarion is said to have '• dorsal fin elongate, with more than 9 branched rays -," and Barilius to have " dorsal fin short,

with less than 9 branched rays" !
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Length of head 4i to 5^-, of caudal 5, height of body 3|- to 4 in the total length. Eyes—diameter 2| to

Si in the length of the head, 2/3 to 1 diameter from the' end of snout, and 1\ apart. Third suborbital

bone thrice as deep as the uncovered portion of the cheek below it. The maxilla reaches to beneath the first

third of the orbit : the adult has open pores on both jaws and snout. Axillary process reaches to above the base

of the pectoral fin. Barbels—absent. Fins—dorsal varies considerably, commencing midway between the eye

and the base of the caudal fin, it is elevated in some specimens but not in others, while the last ray may extend

(especially in the young) almost to the base of the caudal fin. The pectoral reaches to above the ventral, and

in the young has its outer rays thickened. The ventral does not extend to the anal in the young, its inner rays

are very thick. Anal commences under the middle or end of the dorsal fin. Lateral-line— 2-1- rows of scales

between it and the base of the ventral fin : 16 rows before the base of the dorsal fin. Colours—of a dull green

in the adult, with from 9 to 11 vertical dark bands on the body : dorsal and caudal fins edged with black. The

young (B. ]}ainllatus) have the back gray, the sides silvery shot with gold, and from 7 to 9 narrow deep blue

vertical bands. Fins yellow, the dorsal and caudal stained externally with black.

Habitat.—Assam, the Ganges and its branches, Bengal and Orissa. It attains 5 inches or more in

len<Hh. FiiT. 1 shows how much more forward the anal is in the young than in the adult fig. 2.

11. Barilius guttatus, Plate CXLIX, fig. 3. i

Opsarius guttatus, Day, Proc. Zool. Soc. 18G9, p. 620.

Nga-la-wah, Burm.

B. iii, D. 9(f), P. 15, V. 9, A. 14(J-r), C. 17, L. 1. 44-48, L. tr. 9/5.

Length of head 4| to 4|, of caudal 4 J to 5, height of body 5 j to 6 in the total length. Eyes—diameter 4 to

6 in the length of the head, 1 to I5 diameters from the end of snout and apart. Cleft of mouth deep, extending

nearly 1 diameter behind the orbit. Snout compressed : upper jaw the longer. A well-developed knob above

symphysis of lower jaw. Suborbitals very broad, more especially the hindermost which is nearly behind the

vertical from the posterior margin of the orbit, and almost covers the cheek. Barbels—a rudimentary rostral

or maxillary pair may be present. Fins—dorsal commences midway between the posterior extremity of the

orbit and the base of the caudal, being opposite the interspace between the ventral and anal fins. Caudal

forked, lower lobe slightly the longer. Lateral-line—complete, 2 rows of scales between it and the ventral fin :

23 rows before the base of the dorsal fin. Colours— silYerj shot with purple, one or two rows of blue spots

alone the side. Lower caudal lobe orange, its upper lobe with a dark edging, and a dark band along the upper

half of the lower lobe.

Habitat.—Irrawaddi from Prome to Mandalay ; attaining at least 7 inches in length.

12. Barilius tileo, Plate CXLIX, fig. 5.

Cyprinus tileo, Ham. Buch. Pish. Ganges, pp. 276, 385 ; Cuv. and Val. xvi, p. 420 ; Gray and Hard. 111.

Ind. Zool. (from H. B.'s MSS.)
Opsarius maculatus and hracUalis, McClell. Ind. Cyp. pp. 297, 417, 418, pi. 47, f. 4, and pi. 48, f. 6 ;

Cuv.

and Val. xvi, p. 471.

Leueiscus bracMalis and tileo, Bleeker, Beng. pp. 60 and 68.

Barilius tileo, Steind. Sitz. Ak. Wiss. Wien, 1867, Ivi, p. 61 ; Giinther, Catal. vii, p. 287.

Tilei, Sel-len, Boolla and Simd-u-a-rie, Assam.

B. iii, D. 9(f), P. 14, V. 9, A. 13(A), C 20, L. 1. 70-75, L. tr. 14/7.

Length of head 4f to b\, of caudal 4f , height of body 4-| in the total length. ii;//es—diameter 4 to 4^

in the lengtli of the head, 1 to IJ diameters from the end of of snout, and 1^- apart. Abdominal profile more

convex than the dorsal. Head compressed, snout pointed. Upper jaw slightly the longer when the mouth is

closed : symphysial knob not developed. The posterior extremity of the maxilla reaches to beneath the middle

of the eye. Suborbital ring of bones broad, the third being about equal to twice the extent of the uncovered

portion of the cheek below it. The width of the opercle equals half the distance between the middle of the

eye and hind end of the head. Axillary process well-developed, having a soft scaled prolongation. Barbels—
very rudimentary or entirely absent. Fins—dorsal commences midway between the hind edge of the eye and

the base of the caudal fin, the anal being behind the vertical from its last ray. Pectoral as long as the

head excluding the snout. Caudal deeply forked, lower lobe the longer. Lateral-line —Z\ to 4i rows of

„cales between it and the base of the ventral fin : 30 rows before the base of the dorsal fin. Colours—bluish

alono- the back, becoming silvery on the sides and beneath : two or more rows of blue spots and blotches, Laving

a vertical character, along the sides. Dorsal and caudal fins dark gray, with a light pinkish edge : the other

fins yellowish.

Habitat.—Bengal and Assam, attaining at least 5 inches in length.

13. Barilius Evezardi, Plate CXLVIII, fig. 6.

Day, Journ. Asiatic Soc. of Bengal, 1872, Pt. ii, p. 326.

B. iii, D. 9(f), P. 13, V. 9, A. 14-15(t^?t3), C. 19, L. 1. 40, L. tr. 6-7/4.

Lenn-th of head 5i, of caudal 5^-, height of body 5 to 5^ in the total length. Eyes—diameter 3 in the
°

4 G

SI
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len'^tli of the bead, 3/4 of a diameter from end of snout, and 1 apart. Snout compressed, lower jaw slightly

the^no-er and with a well-developed knob at the symiihysis : the maxilla reaches to below the front edge of the

eye. Suborbital ring of bones rather wide, the third being more than twice as deep as the uncovered portion

of the cheek below It. i?ar&eZs—absent. Teei/i.—pharyngeal, curved, pointed, 5, 3/3, 5. J'ins—the dorsal

commences about midway between the hind edge of the orbit and the posterior end of the caudal fin, its

last half being above the anal. Pectoral as long as the head. Caudal forked, the upper lobe the longer.

Lateral.Une—§ rows of scales between it and the base of the ventral fin. Co^owrs—silvery, of a brown tint

along the back, and a lateral burnished silvery band. Dorsal, caudal, and anal fins orange, the first two edged

with black.
i i.- i

The prominences on the jaw and general appearance of this fish with the absence of the usual vertical

bars so common in BariUus, gives the species a great resemblance to Rasbora, from which however it may be at

once distinguished by the number of rays in the anal fin ;
whilst its distinctly rounded (not cutting) abdomen

shows it not to be a Chela. n i -c i

Hahitat.—Poona., up to 4^ inches in length. This species was originally received from Lol. hvezard,

after whom it is named.

14. Barilius bola, Plate CXLIX, fig. 4.

Cyprinus bola and goha, Ham. Buch. Fish. Ganges, pp. 274, 275 ; Gray and Hard. 111. Ind. Zool. (from

H. B.'sMSS.); Cuv. and VaLxvi, pp. 423, 424. ,,.„,.
Opsarius gracilis and megastomus, McClell. Ind. Cyp. pp. 297, 298, 419, 420, pi. 4^ f. 1, and pi. 48, f. ;..

Cyjmnus 'bola and goha, Cuv. and Val. xvi, pp. 423, 424 ; Bleeker, Beng. pp. &&, 68.

Zeuciscus salmoides, Blyth, J. A. S. of Bengal, 18.58, p. 28'J.

Barilius goha, Steind, Sitz. Ak. Wiss. Wien, 1867, Ivi, p. 63.

Bola goha, Giinther, Catal. vii, p. 293.

Opsarius goha. Day, Proc. Zool. Soo. 18G9, p. 379.

Buggtiah^ Ooriah.. : Korang, Assam : Bola, Beng. : Buggarah, Hind.

B. iii, D. 10-11 (y^s), P. 13, V. 9, A. 13 (^)^ C. 19, L. 1. 88-94, L. tr. 12-15/9-11.

Length of head 4^ to 41, of caudal 5^, height of body 5 to 6 in the total length.. i;;/es—before the

middle of the length of the head, diameter 4i to 7'in the length of head, 1^ to 2 diameters from end of snout,

and apart. Heacfcompressed, snout pointed, a well developed knob above symphysis of the lower jaw. Subor-

bital ring of bones wide, especially the thu-d which is wider than the opercle, the width of which last equals

one-third of the distance between the middle of the eye and the hind edge of the opercle. Mouth deeply cleft,

the posterior extremity of the maxilla extending nearly one diameter of the orbit behind the posterior margin

of the eye. ^co-fceZs—absent. Fins—dorsal fin 1/3 higher than long, it commences midway between the

ane-le of the preopercle and the base of the caudal, its last ray being scarcely over the first of the anal. Caudal

lobed, the lower lobe slightly the longer. Lateral-line—A^ to 5 rows of scales between it and the base of the

ventral fin : 40 rows before the base of the dorsal fin.
" Colours—silvery with two or more vertical rows of

bluish blotches along the sides, the upper being about twelve to twenty, and the lower intermediate
;
some spots

also on the head. Lower half of the dorsal fin slightly gray. Caudal orange, stained with gray and black.

Pectoral, ventral, and anal orange, the colours being somewhat similar to those of a trout
:

it often goes by that

name amongst Europeans. „ . ,

Eab'itat.—Orissa., Bengal, N. W. Provinces, Assam and Burma, attaining at least a foot in length : one

killed in Assam by llr. Hannay, is stated to have weighed 51b. It is a very game fish, takes the fly well, and

is one of those termed Bajah mas, or " chief of the fishes " in the Assam rivers.

Genus, 26 *

—

Danio, Earn. Buchanan.

Perilampus, sp., McClell. : Paradanio and Devario, Bleeker.

Body compressed, abdomen rounded. Pseudobranchim present. Cleft of moidh shallow, directed oMiqiwly

upwards, the end of the lower jaw usually forming a poHion of the dorsal profile. Suborbitals broad. Barbels

four, or tivo, or none. Pharyngeal teeth hooked, 5, 3, 2/2, 3, 5. Dorsal fin moderately elongated, its posterior rays^

being opposite the anal which is long. Scales of moderate size. Lateral-line concave, passing to the lower half of

the tail. Gill-rahers short.

Geographical distribution.—These prettily marked little fi-sh are found throughout India, Burma, and

Ceylon.

SYNOPSIS OF SPECIES.

1. Danio devario, D. 18-19, A. 18-19, L. 1. 41-48. No barbels. Siud, Punjab, N. W. Provinces, central

India, Deccan, Bengal, Orissa, and Assam.

* Genus, 2oa

—

Tinea, Cuvier.

Tinea vulgaris, CuvJer, or the Tcncli, has I.cen introduced into the waters of the Neilgherry hills aud is thriving around

Ootacamund.



FAMILY, V—CTPKIXID^. 595

2. Danio spinosns, D. 15-16, A. 19-20. L. 1. 55-65. No barbels, or a short rostral pair. One or two
spines on the margin of the orbit. Burma.

3. Banio Malaharicus, D. 12-15, A. 15-19, L. 1. 35-37. Rostral barbels, sometimes rudimentary
maxillary ones. South Malabar.

4. Banio wquipinnatus, D. 12-14, A. 14-16, L. 1. 32-31. Rostral and maxillary barbels. Himalayas,

Assam, Tenasserim, the Deccan.
5. Banio dangila, D. 11-13, A. 17-18. Two pairs of long barbels. Bengal, Behar, DarjeeUng.

6. Banio cJirysops, D. 13, A. 18. No barbels. Bengal.

7. Banio Neilgh.erriensis, D. 12-14, A. 13-14, L. 1. 35-37. Rostral and sometimes maxillary barbels.

Neilgberry Hills, Madras.
8. Banio rerio, D. 9, A. 15-16, L. 1. 26-28. Long rostral and usually maxillary barbels. Blue bands.

Bengal and Coromandel coast as low as Masulij^atani.

9. Banio alholineatus, D. 9, A. 13-15, L. 1. 31-33. Two pairs of long barbels. A scarlet horizontal

band. Movilmein.

10. Banio nigrofasciatus, D. 9, A. 13, L. 1. 30-32. A maxillary pair of barbels. Blue bands. Pegu
and Moulmein.

1. Danio devario, Plate CL, fig. 4.

Cyprintis devario, Ham. Buch. Fish. Ganges, pp. 341, 393, pi. 6, f. 94 : Cuv. and Val. xvi, p. 446.

Perilampus devario and osteograj^hus, McClell. Ind. Cyp. pp. 288, 289, 391, 392, pi. 45, f. 2 and 3

(eri'oneously numbered pi. 56, f. 9) ; Cuv. and Val. xvi, p, 468.

Leuciscus devario, Cuv. and Val. xvi, p. 446 ; Bleeker, Beng. p. 66.

Leucisms osteograplnis, Bleeker, Beng. p. 68.

Bevario Macclellandii and cyanotcenia, Bleeker, Prod. Cyp. p. 283.

Banio devario, Giinther, Catal. vii, p. 284 ; Day, Proc. Zool. Soc. 1869, p. 377.

Bonkuaso, Ooriah : Bebari, Beng. : Ba-bali and Buh-ri-e, N.W. Prov. : Khaii-ge, Maal-le and Pur-ran-dali,

Punj. : Chay-la-ree, Sind.

B. iii, D. 18-19 (T3?Te). P- 13, V. 8, A. 18-19 (ttt^ts), C. 19, L. 1. 41-48, L. tr. 11/5.

Length of head 5 to 5|-, of caudal 4, height of body oj to 3^ (or even 4) in the total length. Eyes—
diameter 1/3 of length of head, 3/4 of a diameter from end of snout, Ij diameters apart. Posterior extremity

of maxilla extends to beneath the anterior margin of the orbit ; lower jaw the longer. Third suborbital bone

broad. Barbels—absent. Fins—dorsal commences slightly anteriorly to the anal, and midway between the

anterior margin of the orbit and the base of the caudal. Caudal lunated. Bateral-line—2? rows of scales

between it and the base of the ventral fin : 16 rows before the base of the doi'sal fin. Colours—greenish

superiorly, silvery white inferiorly. The anterior part of the body is reticulated in its centre by steel-blue

lines, divided from one another by narrow vertical yellow bands. Three bluish lines, divided by yellow ones,

are continued backwards to the caudal fin, where the two lower amalgamate, and passing upwards become lost

on the superior half of the caudal fin.

Habitat.—Sind, Orissa, Bengal, N.W. Provinces, Deccan, Punjab and Assam, attaining 4 inches in

length.

2. Danio spinosus, Plate CL, fig. 5.

Day, Proc. Zool. Soc. 1869, p. 621.

B. iii, D. 15-16(VI), P. 13, V. 7, A. 19-20( j-^'xt). C. 19, L. 1. 55-65, L. tr. 12-14/4.

Length of head 5 to 5j, of caudal 5, height of body 3 to 35 in the total length. Eyes—diameter 3 to

3-5- in the length of head, 1 diameter from end of snout and also apart. Body strongly compressed : a slight

concavity over the occiput. Lower jaw prominent. Third suborbital bone wide and touches the preopercuhir

ridge. In adults there is a sharp spine directed forwards above the anterior superior margin of the orbit, and
a second broader and blunter before the centre of the eye on the preorbital. In immature examples these spines

are equally sharp. Barbels—a small rostral pair. Fins—the dorsal commences midway between the posterior

extremity of the orbit and the base of tlie caudal, its first five or six rays are in advance of the anal. Pectoral

as long as the head. Caudal lunate. Bateral-line—3i- rows of scales between it and the base of the ventral

fin. Colours—silvery, with an ill-defined lateral band, and some vertical yellow lines in the anterior half of the

body. Dorsal and anal grayish, with reddish margins anteriorly. In the immature there is a dark humeral
spot, and a steel-blue lateral band goes to the centre of the caudal fin, which has a scarlet stripe along the last

half of its centre. Some examples have a wide blue central band, and two narrow parallel ones superiorly, and
the same number inferiorly, they are divided by yellow ground colour.

Habitat.—Burma ; attaining at least 4 inches in length.

3. Danio Malabaricus, Plate CL, fig. 7.

? Chela alburna, Heckel, Fische Kaschmir, p. 390, c. fig.

Perilampus Malabaricus, Canarcnsis and Mysoricus, Jerdon, M. J. L. and S. 1849, p. 325.

4 G 2
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Banio micronema and Uneolatus, Blecker, Mem. Soc. Holl. Haarlem, 18G4, Ceylon, p. 19, t. 4, fig. 2 and

3 ; Gunther, Catal. vii, p. 282 ; Day, Proc. Zool. Soc. 1869, p. 500 ; 1870, p. 374.

Pnradanio aurolineatus, Day, Proc. Zool. Soc. 1867, p. 296.

.'' Danio alhurnus, Giinther, Catal. vii, p. 283.

Danio Malaharicus, Giinther, Catal. vii, p. 283.

B. iii, D. 12-1Ktt>'tj), P- 15, V. 8, A. 15-19(^3^6). C 19, L. I. 35-37, L. tr. 7^-8/3.

Length of head 5 to 5^, of caudal 5 to 5^, height of body 3^ to 4 in the total length. %es—diameter

3 to 3i in the length of head, 1 diameter from end of snout, and 1-| apart. Third suborbital bone nearly

touches the preopercular ridge. i)((;-6eZs—rostral half as long as the orbit, maxillary ones very short, in some

specimens the latter are entirely absent. Fins—the dorsal arises midway between the base of the caudal fin

and the posterior edge of the eye, its anterior half is in advance of the anal. CoZowrs— back steel-blue, some

irregular vertical yellow lines on the fore-part of the body, and three or four blue bands along the sides, the

cent'ral ones coalescing so as to form a broad bluish band along the middle of the caudal fin.

Habitat.—Western coast of India and Ceylon ; attaining 6 inches in length.

4. Danio aequipinnatus, Plate CL, fig. C.

Perilampm wqitipinnatus, McClelland, Ind. Cyp. p. 393, pi. 60, f. 1.

Leuciscus cp.quipinnatus, Bleeker, Beng. p. Qf).

Leuciscus Uneolatus, Blyth, J. A. S. of Bengal, 1858, p. 219.

Perilavipus ajfi^iis, Blyth, loc. cit. 1860, p. 163.

Danio Uneolatus, Giinther, Catal. vii, p. 283.

Pteropsarion cequipiniiatus, Giinther, Catal. vii, p. 285.

B. iii, D. 12-14(t^?„), p. 17, V. 8, A. 14-16(t^^„), C. 19, L. 1. 32-34, L. tr. 6-7/3L

Length of head 5, of caudal 5 to 5^, height of body 4 to 4} in the total length. E(/es—diameter 2/7 to

1/4 of length of head, 1 diameter from end of snout, and l-i- apart. Third suborbital bone nearly touches the

preopercuiar ridge. Cleft of mouth oblique and extending to under the anterior margin of the orbit, a bluntish

knob at the symphysis. 'Barbels—rostral half as long as the orbit, the maxillary ones minute. Fins—the

dorsal arises midway between the centre of the orbit and the base of the caudal fin, extending to over the

anterior anal rays, it is 2/3 as high as the body. Pectoral as long as head without the snout, nearly reaching

the ventral, which last does not extend as far as the anal. Caudal forked but not deeply so. Lateral-line-—

li- rows of scales between it and the base of the ventral fin : 13 rows before the dorsal fin. Colours—yellowish

white, a wide bluish band extends along the body from the eye to the centre of the base of the caudal fin, in

its course are sometimes several round silvery spots, below it is another narrow band (which occasionally joins

the central one anteriorly) ; there are two other lighter bands above the central one. The intermediate ground

colour is yellow. Fins yellowish. Dorsal and anal fins each with a broad bluish band along their outer half.

In some specimens there is a dark mark behind the gill-opening.

JT(i6('^i.f.—Himalayas at Darjeeling and the whole of the Assam district as high as Suddya, the Naga

and Garo hills, Tenasserim and the Deccan.

5. Danio dangila, Phite CL, fig. 3.

Cyprinns dangila. Ham. Buch. Fish. Ganges, pp. 321, 390 ; Cuv. and Val. xvi, p. 403.

Perilampus reticukitus, McClell. Ind. Cyp^ pp. 290, 397, pi. 45, fig. I (from H. B.'s MSS.)

Nuria dangila, Bleeker, Beng. p. 62.

Danio dangila, Bleeker, Atl. Ich. vol. i, p. 29 ; Gunther, Catal. vii, p. 282.

B. iii, D. ll-13(y.VT), P. 12, V. 7, A. 17-18(„?X5), C 20, L. 1. 38. L. tr. 7/4^.

Length of head 5, of caudal 5, height of body 3^- to 4 in the total length. Eyes—diameter 1/3 of length

of head, 3/4 of a diameter from end of snout. Lower jaw the longer, with a knob at the symphysis. Mouth

oblique. Barbels—rostral a little shorter than the head ; maxillary pair slightly longer. Fins—the posterior

dorsal rays are above the anterior ones of the anal. Caudal slightly emarginate. ,SVa?es—2^ rows between

the lateral-line and base of the ventral fin : 18 rows before the dorsal fin. Colours—hack olive colour, abdomen

silvery, sides with several narrow blue lines, which in the anterior half or two-thirds of the body, form a

beautiful network ; a dark spot behind gill covers. Anal fin with two or three blue stripes. A specimen from

Darjeeling was deficient in ventral fins.

Habitat.—BengaX, Behar, Himalayas at Darjeeling, also the hills above Akyab
;
grows to 5 or 6 inches m

length.

6. Danio chrysops.

Leuciscus chrysops, Cuv. and Val. xvii, p. 308 ; Bleeker, Beng. p. 66.

B. iii, D. 13(^5), P. 17, V. 8, A. 18(J.), C. 19, L. 1. 45, L. tr. 8i/4.

Length of head 4|, of caudal 4|, height of body 4 in the total length. £'(/es—diameter 2| in length

of head, 1/2 a diameter from end of snout, and 1 apart. Snout obtuse, upper jaw slightly the longer. Third

suborbital bone nearly as wide as the uncovered portion of the cheek below it. Dorsal profile rather more
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convex than that of the abdomen. Fms—the dorsal commences midway between the middle of the eye and

base of the caudal fin, it is entirely in advance of the anal, and 2/3 as high as the body below it. LateraUme

—curves downwards in the pectoral region from whence it proceeds direct to the centre of the base of the

caudal. Colours—silvery, the upper two-thirds of the body darker than the lower.

Habitat.—Bengal. The type specimen (nearly 4 inches long) is in a good state of preservation at

Paris.

7. Danio Neilgherriensis, Plate CL, fig. 2.

Paradanio Neilgherriensis, Day, Proc. Zool. Soc. 1867, p. 296.

Danio neilgherriensis, Giinther, Catal. vii, p. 283.

Cowlie, Tamil.
^

B. iii, D. 12.14(^.i^), P. 15, V. 7, A. 13-14(tt't^), C. 19, L. 1. 35-37, L. tr. 6-7/4, Vert. 12/20.

Length of head 4i to 5, of caudal 4^ to 5, height of body 4 to 4J in the total length. JSyes— diameter

3 to 3^ in the length of head, 2/3 of a diameter from end of snout, 1|: diameters apart. Abdominal profile

more convex than the dorsal one. The maxilla reaches to below the front edge of the eye. Lower jaw

anterior, with a shght knob at its extremity. The third suborbital bono almost touches the preopercular ridge.

Barbels—& short rostral pair, and sometimes rudimentary maxillary ones. Teeth—pharyngeal, crooked, pointed,

5, 4, 2/2, 4, 5. i^ijis— dorsal commences midway between the end of the snout and the base of the caudal fin,

it extends to above the fourth or fifth anal ray. Caudal forked. Scales—15 rows before the base of the dorsal

fin. Colours—ha.dk greenish, sides silvery, with a purplish tinge along the abdomen : a badly marked broad,

steel-blue stripe, extends from behind the eye to the caudal fin, while it is bounded above and below by a narrow

yeUow edging. The young usually have light horizontal bands.

Habitat.—Rivers on the Neilgherry Hills, attaining 3i inches in length.

8. Danio rerio, Plate CLI, fig. 4.

Cyprinm rerio and chajmlio. Ham. Buch. Fish. Ganges, pp. 323, 324, 390 ; Cuv. and Val. xvi, pp.

406, 416.

Perilampus striatus, McClell. Ind. Cyp. pp. 290, 397, pi. 46, f. 1 (from H. B.'s MSS.)

Nuria rerio, Bleeker, Beng. p. 62.

Barilius rerio, Giinther, Catal. vii, p. 292.

DawJo lineatus. Day, Proc. Zool. Soc. 1868, p. 198, and 1869, p. 378.

Poncha-geraldi. Ooriah.

B. iii, 9(f), P. 13, V. 8, A. 15-16(Tf:f3). C 19, L. 1. 26-28, L. tr. 6.

Length of head 5 to 51, of caudal 4 to 5, height of body 4f to 5 in the total length. .Bj/es—diameter

about 3 in fength of head, 1/2 a diameter from end of snout, and 1 diameter apart. Lower jaw the longer.

Barbels rostral short, maxillary ones reaching the end of opercle. Teei/i—pharyngeal, crooked, pointed, 5, 3,

1/1, 3, 5. F/hs— dorsal commences opposite the anal, and is situated in the middle of the total length : dorsal

and anal highest anteriorly : caudal deeply forked. Lateral-line—ahsent. Colours—four metallic blue lines

alono- the sides (separated by three narrow silvery ones), and forming three bands on the caudal fin. Dorsal

with a blue edging. Anal with three longitudinal Ijlue bands.

Habitat.—Bengal and as low down the Coromaadel coast as Masulipatam. It attains to about 2 mches

in length.

9. Danio albolineata, Plate CL, fig. 1.

Nvria albolineata, Blyth, J. A. S. of Bengal, 1860, p. 163.

Danio Stoliczkce, Day, Proc. Zool. Soc. 1869, p. 621.

B. iii, D. 9(f), P. 13, V. 7, A. 13-15(tiIt3), C. 19, L. 1. 31-33, L. tr. 51/3.

Length of head 4^, of caudal 4| to 5, height of body from 4 to 4| in the total length. Eijes—

diameter 2^ to 3 in the length of head, 3/4 of a diameter from end of snout, and 1 apart. Body moderately

compressed". Lower jaw anterior. Cleft of mouth very oblique, the maxilla extending to below the front edge

of the orbit. Barbels.—maxillary reach beyond the base of the pectoral fin, rostral ones to the posterior margin

of the orbit. Teei/j—pharyngeal 5, 4, 2/2, 4, 5. Fms—dorsal commences slightly in advance of the anal,

and rather nearer the base of the caudal than the snout. Caudal fin emarginate. Lateral-line—incomplete,

li rows of scales between it and the base of the ventral fin : ,16 rows before the base of the dorsal fin. Coheirs

—greenish superiorly : a scarlet band with a dark lower edge, commences fi'om below the base of the dorsal

finf it gradually widens, and is continued to the centre of the base of the caudal. Dorsal margined with red.

Anal with a yellow stripe along its centre.

Habitat.—Moulmein in tanks and streams. It attains two inches in length,

10. Danio nigrofasciatus.

Barilius nigrofasciatus. Day, Proc, Zool. Soc. 1869, p. 620.

B. iii, D. 9(f), P. 15, V. 7, A. 13(A), C. 19, L. 1. 30-32, L. tr. 7.
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Lengtli of head 2/11, of caudal nearly 1/3, height of body 2/7 of the total length. %es— diameter
nearly 1/2 of length of head, 1/4 of a diameter from end of snout, 1 diameter apart. Barbels—rostral absent

;

the maxillary pair extend to below the orbit. Fins—dorsal situated over the first portion of the anal, and
midway between the posterior extremity of the orbit and the base of the caudal, which last is lunated.
Lateral-line—absent. Colours—a dark band passing along the side of the body, and a second dotted line below
it. Dorsal and anal spotted with black in lines. In some sisecimens the body is intensely blue.

Habitat.—Pegu and Moulmein. Out of 20 specimens none exceeded fjlO of an inch in length.

B.—A portion or the whole of the abdominal edge trenchant,

a. Dorsal fin ojJposite the anal, which latter is elongated (9 to 21 branched rays.)

Genus, 20

—

Perilampus, McClelland.

Chela, Swainson : Laubuca, Bleeker : Cachius and Eustira, Giinther.

Psetidohranchice present. Body oblong, compressed, with a cutting abdominal edge. Mouth directed obliquely
upward. Barbels absent. Pharyngeal teeth in three rows 5, 4 or 3, 2 or 1/1 or 2, 3 or 4, .5, uncinate. Dorsal fin
rather short, without any osseous ray, and commencing opposite or behind the origin of the anal, which last has many
rays. Outer ventral ray elongated. Scales of moderate size. Lateral-line concave, passing to the lower half of the
base of the caudal fin.

Geographical distribution.—Fresh waters of India, Ceylon, and Burma.

SYNOPSIS OP SPECIES.

1. Perilampus atpar, D. 9, A. 22-24, L. 1. 65-6o. India generally, and Burma.
2. Perilampus laubuca, D. 9, A. 19-23, L. 1. 34-3?. Ganjam, Orissa, Bengal, Assam and Burma.
3. Perilampus Geylonensis, D. 12, A. 17, L. 1. 35. Ceylon.

11. Perilampus atpar, Plate CLI, fig. 6.

Cyprinus cachius and atpar. Ham. Buch. Fish. Ganges, pp. 258, 259, 384 ; Cuv. and Val. xvi, pp. 453, 454.
Chela atpar. Gray and Hard. 111. Ind. Zool.
Perilampus cachius &nd psilopteromus, McClell. Ind. Cyp. pp. 289, 396, pp. 289, 396, pi. 46, f. 6, and f. 4,

(from H. B.'s MSS.)
Chela anastoma, Swainson, Fishes, ii, p. 285.
Leuciscus atpar and cachius, Bleeker, Beng. p. G6.
Perilampus macropodus, Jerdon, M. J. L. and S. 1849, p. 325.
Paradanio elegans, Day, Proc. Zool. Soc. 1867, p. 297.
Cachius atpar, Giinther, Catal. vii, p. 339. ~

Bonhuaso, Ooriah
: Nga-man-dan, and Ya-paw-nga and. Nga-phyin-gyan, Burmese; Kachhi, Beno-.

:

Mor-ri-ah, Punj. : Bi-dah, Sind.
°

B. iii, D. 9(f), P. 10, V. 5-6, A. 22-24(-r|:fT), L. 1. 55-05, L. tr. 10-13/4.

Length of head 5J to 6, of caudal 4i- to 5, height of body 4 to 4i in the total length. jEJyes—diameter
3 to 4 in length of head, 3/4 of a diameter from end of snout, 1 1 diameters apart. 'Body strongly compressed,
the abdominal edge being cutting. Cleft of mouth oblique, extending to nearly beneath the margin of orbit.
Terf/i— pharyngeal, 5, 4, I/l, 4, 5, crooked, pointed. Fins—dorsal commences opposite the beginning of the
second third of the anal. Pectoral elongate. Ventral with an elongated outer ray extending to the middle or even
end of the anal fin. Caudal forked. Lateral-line— 4: rows of scales between it and base of ventral fin. Colours—
silvery, with a burnished lateral band. Dorsal and caudal fins yellow.

Habitat.—Sind, throughout India and Biu-ma ; attaining 4 inches in length.

2. Perilampus laubuca, Plate CLI, fig. 5.

Cypri7ius laubuca and ? dancena, Ham. Buch. Fish. Gauges, pp. 260, 342, 384, 393; Cuv. and Val.
xvi, p. 466.

Perilampus guttatus and ^persetts, McClell. Ind. Cyp. pp. 289, 394, 395, pi. 45, f. 4 (erroneously marked
pi. Ivi, f. 10, from H. B.'s MSS.) pi. 40, f. 5 ; Cuv. and Val. xvi, p. 409.

Cyprinus laubuca and dancena, Cuv. and Val. xvi, p. 45(5 ; Bleeker, Beng. pp. 68 and 138.
Perilampus fuhescens, Blyth, J. A. S. of B. 1860, p. 163; Day, Proc. Zool. Soc. 1869, p. 559.
Chela laubuca, Giinther, Catal. vii, p. 335.
Laubuca guttata, Bleeker, Atl. Ich. Cyp. p. 33.-

Perilampus laubuca, Day, Proc. Zool. Soe. 1809, pp. 380, 614.
Banhoe, Ooriah : Nga-me-luung, Burmese : Layuhuka and Danlcena, Beng. : Dannahrah, Hind.

;

Moh-do-nee-honak and Her-bag-gi, Assam : Cuon-che-li-e, N. W. Prov.

B. iii, D. 10-11(^?^), P. 13, V. 7, A. 19-23(-5^^^), C. 19, L. 1. 34-37, L. tr. 6-7/5.

Length of head 6 to 0, of caudal 5, height of body 3| to 4^ in the total length. Eyes --diameter 3 to 3im the length of head, 3/4 to I diameter from end of snout, 1| diameters apart. Body strongly compressed with
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the abdominal edge cutting from below tlie pectoral to the anal fin. Teeth—pharyngeal, 5, 4, 1/1, 4, 5. Fins—
dorsal arises midway between the hind edge of the orbit and the posterior extremity of the caudal fin, and

slightly behind the origin of the anal. Pectoral reaching anal. Caudal deeply forked. Lateral-line—curved

downwards, 3,V rows of scales between it and the base of the ventral fin. Colours—silvery, with some golden

vertical stripes during life. Pine dots over the body, and a black mark, shot with green, above the base of the

pectoral fin, and another at the base of the caudal : the last third of the lobes of the caudal fin in some,

especially Burmese specimens, are tipped with black. The black spot on the side of the tail is absent in some

examples.

Eabitat.—Ganjam, Orissa, Bengal, Central India, Assam and I^urma ; attaining at least 85 inches in length.

The example figured vras from Burma.

3. Perilampus Ceylonensis.

Eustira Ceylonensis, Giinther, Catal. vii, p. 331.

B. iii, D. 12 (t%), p. 17, V. 7, A. 17(^), C. 19, L. 1. 35, L. tr. 7|/2.

Length of head 4, of caudal 4, height of body 4 in the total length. Eyes—diameter 1/3 of length

of head, 3/4 of a diameter from end of snout. Posterior extremity of maxilla extends to below the anterior

margin of the orbit : lower jaw the longer. Fiii.s—origin of dorsal opposite commencement of anal. Pectoral

reaching the ventral. Colours—uniform silvery.

Habitat.—Ceylon. The specimens in the British Museum are nearly 2 inches in length.

Genus, 27

—

Chela,* Ham. Buchanan.

Oxygaster, v. Hass. ; Leuciscus, sp. Cuv. and Val. : Salmophasia, Swainson ; MacrocMrichthys and

Paralauhuca, Bleeker.

Body rather elongate and compressed : abdominal edge cutting. Pseudohranchice present. Mouth directed

somewhat upwards, with the lower jaw prominent, and generally with a knob above the symphysis. Barbels absent.

Pharyngeal teeth hooked and slender, in two or three rows. Dorsal Jin short, without any osseous ray, situated

principally or entirely oppiosite the anal, ivhich latter has an elongated base. Pectorals long. Caudal forked.

Scales of moderate or small size. Lateral-line concave.

i)r. Giinther suggests the following sub-genera :

a. The trenchant thoracic edge anterior to the pectoral supported by the dilated bones of the forearm.

—

OXTGASTEE.
a. Pharyngeal teeth in three rows. Oxy(jaster.

/3. „ ,, two ,, Maerochirichthys.

b. The thoracic edge not supported by the dilated bone of the forearm. Securicula.

Geographical distribution.—Sind, Continent of India, Burma, and extending to the Malay Archipelago.

Generally termed Vellache-candee in Tamil : Bay-ree-saie and Baarsee, Tel. : Bounce-putti, Ooriah : Took,

Punjab.
It appears that several individual variations occur amongst the species belonging to this genus, not only

in the number of anal rays, but also in the number of scales, as well as in that of the rows between the dorsal

fin and the lateral-line. Irrespective of this the comparative width of the suborbita,l ring of bones to that

of the uncovered portion of the cheek is liable to vary in examples of the same species.

SYNOPSIS OP SPECIES.

A.—Bones of forearm support the edge of thorax, (Oxygaster)

.

1. Chela gora, D. 9-10, A. 15-16, L. 1. 140-160, L. tr. 18-20/18. Sind, Continent of India except its

southern portion.

B.—Bones of forearm do not support the edge of tliorax, (Securicula).

2. Chela Sladoni, D. 10, A. 20-21, L. 1. 65-68, L. tr. 10/8. Irrawaddi river.

* Descriptions have been published by Hamilton Buchanan and Sykes, of some small fishes belonging to this genus, also to

Bwiliius. As I am unable to recognize them with ceitainty, I place them in this note :
—

1. Cyprinus hoalius. Ham. Buch. " Fish. Ganges." pp. ;53(), 392 ; Cuv. and Val. xvi,p.442. Leuciscus hoalius, Bleeker, Beng.

p. 68. D. 9, V. 9, A. 10. Much compressed. Green above, silvery below. Northern Bengal to 5 inches in length.

2. Cyprinus borelio. Ham. Buch. 1. c. pp. 336, 392
; Cuv. and Val. xvi, p. 443. Leuci.icus borelio, Bleeker, Beng. p. 66.

D. 9, V. 8, A. 11,C. 18. Long and compressed. Silvery above tinged with green: deep yellow below. Eyes silvery. Gangetic

Provinces, to 4 inches. This may belong to genus Ba/i-ilius, and be the young of 13. bendelisis.

3. Cyprinus solio, H. Bueh. 1. c. ; Cuv. and Val. xvi, p. 444. Leuciscus solio, Bleeker, Beng. p. 08. D. 9, V. 8, A. U. Only

differs from last in colour of belly. ICosi river. This and the last are probably the same.

4. Chela jorah, Sykes, "Transactions, Zool. Soc." ii, p. 361. Leuciscus jorah, Bleeker, Beng. p. 68 ; Jerdon, Madras J. L.

and Sc. 1849, p. 323. D. 10, P. 12, V. 8, A. 11, C. 18. Compressed fish. Back dark, with purplish shade, sides and abdomen silvery.

Beema river, near Fairgaon in the Deccan.

6. Chela alkootee, Sykes, 1. c. p. 362. Leuciscics alhootee, Bleeker, Beng. p. 66 ; Jerdon, I. c. p. 324. D. 10, P. 10, V. 7, A. 10.

Sides slightly compressed, Imck and belly rounded (?) ; back str.iight. Scales very minute. Lateral-line quite straight (?). Silvery,

with a biack circle round the eye. Deccan, to 1 inch in length.
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3. Chela sardmella, D. 9, A. 21, L. 1. 48, L. tr. 7|/4. Burma.
4. Chela tmtrahi, D. 9, A. 17-19, L. 1. 5o-G5, L. tr. 8-9/5. Orissa, Madras.
5. CAeZa argentea, D. 9-10, A. 17-19, L. 1. 43-45, L. tr. 6^-7/3. Southern India.

G. Chela Punjabensis, D. 9, A. 16-17, L. 1. 90-110, L. tr. 12/9. Punjab and Sind.

7. Chela phulo, I). 9, A. 19-20, L. 1. 80-90, L. tr. 12-15/6. Continent of India.

8. Chela boopis, D. 9-10, A. 14-15, L. 1. 38-40, L. tr. 6-6i/3. South Canara.

9. Chela clupeoides, D. 9, A. 13-15, L. 1. 80-93, L. tr. 12-15/6. Cutch, Nerbudda river, Deccan, southern
India and Burma.

10. Chda lacaila, D. 9, A. 13-15, L. 1. 86-110, L. tr. 17-19/6. Sind, India (except portions of the

Deccan, western coast and south of the Kistna) also Assam, and perhaps Burma.

A.

—

Bones of forearm support the edge of thorax (Oxygaster).

1. Chela gora, Plate CLI, fig. 8.

Cyprimis gora, Ham. Buch. Fish. Ganges, pp. 263, 384 ; Cuv. and Val. xvi, p. 458.

Opsarius pholicephalus, McClell. Ind. Cyp. pp. 296, 415, pi. 47, fig. 2.

Leuciscus ghora, Cuv. and Val. xvi, p. 458 ; Bleeker, Beng. p. 68.

Chela gora, Giinther, Catal. vii, p. 332 ; Day, Proc. Zool. Soc. 1869, p. 381.

Hwn-catchari, Ooriah. : Ghora chela, Beng. : Chel-hul, Hind. : Bounchi and Kundul, Punj.

B. iii, D. 9-10( V). P- 15, V. 8, A. 15-16(r3?TT), C. 19, L. 1. 140-160, L. tr. 18-20/18, Vert. 46.

Length of head 5 to 5|, of caudal 6 to 6|, height of body 6 in the total length. Eyes—diameter 1/5 of

length of head, 1^ diameters from end of snout, Ij diameters apart. The bones of the forearm support the

thoracic edge, the keeled portion of the abdominal profile commences posterior to the ventral fin. Suborbital

ring of bones broader than the diameter of the eye, but only covering two-thirds of the cheek. Teeth—
pharyngeal, 5, 3, 1/1, 3, 5. Gill-rakers very short, 8 in the lower branch of the outer branchial arch. Fins—
dorsal commences slightly in advance of the anal, and in the last 1/3 of the distance between the hind edge of the

preopercle and the base of the caudal fin. Pectoral 1/3 longer than the head. Scales—extend forwards on the

head to above the nostrils. Colours—silvery.

Habitat.— Sind, Punjab, N. W. Pro\ances, Bengal, Orissa, and Assam. It attains at least 9 inches in

length.

B.

—

Bones of forearm do not srippoH the edge of thorax (Securicula).

2. Chela Sladoni, Plate CLII, fig. 8.

Day, Proc. Zool. Soc. 1869, p. 622.

B. iii, D. 10(f), P. 11, V. 8, A. 20-21(-n,=T¥). C. 21, L. 1. 65-68, L. tr. 10/8.

Length of head 6 to 6i, of caudal 5, height of body 5 to 5^ in the total length. Eyes—diameter 3| to

3|- in the length of head, 3/4 of a diameter from end of snout. Posterior extremity of the maxilla reaches

to beneath the anterior third of the orbit. Suborbital ring of bones is half as deep as the diameter of the

orbit, and 2/3 wider than the uncovered portion of the cheek below it. Thoracic edge not supported by dilated

bones of the forearm. The serrated abdominal margin commences opposite the base of the pectoral fin.

Teeth—pharyngeal, crooked 5, 4, 2/2, 4, 5. Fins—dorsal commences opposite the anal. Pectoral as long as

the head but does not reach the ventral : lower caudal lobe the longer. Colours—silvery, caudal black

edged.

Habitat.—Irrawaddi in Burma, extending northwards as far as Mandalay.

3. Chela sardinella, Plate CLII, fig. 1.

Leuciscus sardinella, Cuv. and Val. xvii, p. 344.

Chela sardinella, Giinther, Catal. vii, p. 338.

Nga-Jcoon-nyat, Burm.

B. iii, D. 9(f), P. 13, V. 8, A. 21(t?^), L. 1. 48, L. tr. 7^4.

Length of bead 6, of caudal 6, height of body 5| to 6 in the total length. Eyes—diameter 3^ to 4 in

the length of head, 1 diameter from end of snout, nearly I diameter apart. The maxilla extends to below the

front edge of the eye. The bones of the forearm are not dilated and do not support the thoracic edge which
is smooth, the keeled portion commences opposite the pectoral fin. Suborbital ring of bones broad, but do
not touch the preopercular ridge. Teeth—pharyngeal, 5, 4, 3/3, 4, 5. Fins—dorsal commences above or slightly

behind the origin of the anal. The pectoral does not reach the ventral, nor the latter the anal. Caudal deeply

forked, the lower lobe the longer. Colours— silvery.

Habitat.—Irrawaddi river at B.angoon, also the Salwein at Moulmein. It attains to at least 6 inches

in length.
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4. Chela untrahi, Plate CLI, fig. 7.

COl

Day, Proc. Zool. Soc. 1869, p. 381.

UvtraJii, Ooriali.

B. iii, D. 9(1-), P. 13, V. 7, A. 17-19(-3-|:fT), C. 17, L. 1. 5.5-65, L. tr. 7-9/5.

Leno-th of head 5i to 6, of caudal 5 to 51, height of body H to 6 in the total length. Ei/es—upper

margin near the profile, diameter 3 to Si in the length of head, 2/3 of a diameter from end of snout, nearly i

diameter apart. Dorsal profile nearly horizontal : abdominal profile with a cutting edge from opposite the liase

of the pectoral fin. Mouth very oblique, knob on symphysis minute. Lower jaw m advance of the upper, the

maxilla extending to below the anterior margin or first third of the orbit. Suborbital ring oi bones wide, but

they do not touch the preopercular ridge. Thoracic edge smooth and not supported by dilated bones ot

forearm. Fmjs—pectorals 1/3 longer than the head, reaching ventrals. Dorsal arises midway between the

posterior margin of the orbit and the posterior extremity of the caudal fin : anal commences below the miadle

of the dorsal fin. Caudal lobed, the lower lobe the longer. iScaies-deciduous, extending forwards on

the nape to opposite the middle of the orbit. Laterallhie—cmves downwards, 1 row of scales between

it and base of ventral fin: 47 rows before the base of the dorsal fin. G'o/oMre—silvery.

At one time I thought this might be Pelecus favipinnis, Jerdon, M. J. L. and Sc. 1849, p. &^<, but his

MS. figure looks more like Gliela dupeoides.
t j-t f

i/aZ/(tai.—Mahanuddi river in Orissa, also the Cauvery and Coleroon m Southern India, it attains at

least eight inches in length.

5. Chela argentea, Plate CLII, fig. 2.

Leuciscus acinaces, Cuv. and Val. xvii, pi. 509 (not descrip. p. 347).

r Pelecus diffusus, Jerdon, JL J. L. and S. 1849, p. 327.

Chela argentea, Day, Proc. Zool. Soc. 1867, p. 301 : Gimther, Catal. vii, p. 334.

? Chela diffum, Giinther, Catal. vii, p. 334.

Chaya-vellachee or Vellachee-cundee. Tarn. " The white carp."

B. iii, D. 9.10(|-:|-), P. 15, V. 8, A. 17-10(^1^), C. 19, L. L 43-45, L. tr. 6^-7/3.

Length of head 5^ to 5f, of caudal 5^ to 5|, height of body 5 to 5i in the total length. Eyes-

diameter 3^ in length of head, 1 diameter from end of snout and also apart. Cleft of mouth extending to

below the ainterior third of the orbit, a knob above symphysis of the lower jaw. Suborbital rmg ot bones broad

and nearly covering the cheek, the third almost touching the preopercular ridge. The thoracic edge m tront ot

the pectoral fins is not supported by the dilated bones of the forearm, and is without a sharp edge, leeth -

pharyngeal, curved, pointed, 5, 3, 2/2, 3, 5. i^i».5-dorsal situated m the posterior third of the distance

between the snout and the base of the caudal fin, and over the commencement of the anal. Dorsal and anal

highest anteriorly. Pectoral reaches the ventral. Caudal deeply lobed. LdfcmZ-Zme-descends gently tor t le

first twelve scales, finally attaining the centre of the caudal: 1^ rows of scales between it and the base ot the

ventral fin : 27 to 30 rows anterior to the dorsal fin. Free portion of tail 1/2 longer than high at its base.

Colourssilverj, with a lateral band which fades after death : caudal dark edged, as is also occasionally the

Dr. Jerdon gives about 50 scales in C. dtjusa along tlie side, and observes that his specie.s is found in

the Cauvery and all its tributaries. I did not olstain it in the lower portions of the Cauvery, but C. argentea

was likewise absent, and I suspect the two are identical.
_ i.-i n

The specimen shown me at Paris as the ty^jc of Chela acinaces is the above species, and agrees with Onv.

and Val. figure, except in the number of the anal rays. The diameter of the eye is 3j m the length ot the

head (not 2i as stated in the text), whilst the anal fin has 16 not 13 rays. The description may perhaps reter

to C. boiipis, but that fish does not seem to be found in Mysore.
,

, . • ,- •
i

Hai/iai.—Bowany river at the base of the Neilgherries, Cauvery river and Mysore attaining inches in

length.

6. Chela Punjabensis, Plate CLIII, fig. 2.

Day, Journ. As. Soc. of Bengal, pt. ii, 1872, p. 25.

Took, Punj.

B. iii, D. 9(|.), P. 11, V. 6, A. 16-17(T|;-b). C I'J- L. L 90-110, L. tr. 12/9.

Length of head 6, of caudal 6, height of body 4i to 5 in the total length, i/yes—diameter 2^ to 21 m
length of head :

1 '2 a diameter from end of snout. The posterior extremity of the maxilla extends to nearly

beneath the anterior margin of the orbit. Lower jaw the longer. The suborbital ring of bones broad, and

the third three times as deep as the uncovered portion of the cheek below it. Dorsal profile nearly horizontal

:

abdominal edge cutting from opposite the base of the pectoral fin. Edge of thorax not supported by dilated

bones of the forearm. Fins- dorstii arises midway between the posterior margin of the opercle, and the

posterior extremity of the lobes of the caudal. Pectoral longer than the head, but does not quite reach the

base of the ventral, which last fin only extends half the distance to the anal : the latter commences opposite
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the origin of tlic dorsal. Lower lobe of caudal the longer. Scales—moderately deciduous, they extend

forwards to opposite the suborbital ring of bones : there is a slight elevation along the centre of each : -5^ rows

between the lateral-line and the base of the ventral fin. Colours—silvery, with a burnished silvery band along

the side. Cheeks tinged with pink.
r.

•
i i

Habitat.—liahore, in the Ravi river, also the Indus in Sind. It attains at least 2i inches m length.

7. Chela phulo, Plate CLIII, fig. 1.

Cyprbms 'phuh, Ham. Buch. Fish. Ganges, pp. 262, 38-i ; Cuv. and Val. xvi, p. 4.57.

Opmrius albidus, McClelland, Ind. Cyp. pp. 296, 416, pi. 48, fig. 10.

Chela Owenii, Sykes, Trans. Zool. Soc. 1841, p. 361, pi. 63, fig. 1.

Leuciscus phida, Bleeker, Beng. p. 68.

Leiiciscus Oivenii, Bleeker, 1. c.

Pelecus Oivenii, Jerdon, M. J. L. and S. 1849, p. 328.

Chela phulo, Giinther, Catal. vii, p. 334 ; Day, Proc. Zool. Soc. 1869, p. 381.

Phul chela, Beng. ; Dunvahree, Hind. ; Tuok and Buny-lca-charl, Punj. ; Muk-ka, Smd. ; Sel-honah,

Assam.

B. iii, D. 9(1-), P. 13, V. 9, A. 18-19(i|:|^), C. 19, L. 1. 80-87, L. tr. I2-I.5/6.

Length of head 6i, of pectoral 5, of caudal 5, height of body ^ to 5 in the total length. %es—diameter

3i in length of head, 1/2 a diameter from end of snout, 1 diameter apart. Abdominal profile cutting

behind the base of the pectoral fin. Third suborbital bone nearly as deep as the uncovered portion of the

cheek below it. The maxilla extends to under the front margin of the orbit. The thoracic edge is not

supported by the dilated bones of the forearm. J'wis—dorsal commences midway between the posterior

extremity of the orbit and the posterior extremity of the caudal fin, and opposite the origin of the anal. Caudal

deeply forked, lower lobe the longer. Lateral-line—cmvQS. gently do^vnwards. Cu/oi(fs- silvery, with a bright

silvery lateral band.

There is a variety in Upper Assam with more rows of scales along the lateral-line, 100-110, and rather a

more pointed head.

Habitat.—Assum, Bengal, Orissa, Central India and the Deccan as far southwards as the Tamboodra and

Kistna rivers ; attaining 5 inches or more in length.

8. Chela boopis, Plate CLII, fig 4.

/ Leiiciscus acinaces, Cuv. and Val. xvii, p. 347 (not pi. 509).

Chela boopis, Day, Proc. Zool. Soc. 1873, p. 708.

B. iii, D. 9-10( V), P- 15, V. 9, A. 14-1.5(x|:iT), C. 21, L. 1. 38-40, L. tr. 6-6|/3.

Length of head 5i to 5^ of caudal 5^, height of body 5 to -H in the total length, i/f/es—diameter 2|

to 3 in the° length of the head, 3/4 of a diameter from the end of snout and also apart. Cleft of the mouth

extends to beneath the front edge of the orbit. Suborbital ring of bones almost covers the cheek. The dilated

bones of the forearm do not support the thoracic edge, which is not sharp. FiKS—dorsal commences slightly

in advance of the anal, but extends to over it. Caudal deeply forked. Lateral-line—2 to 2i rows of scales

between it and the base of the ventral fin : 22 to 24 rows before the dorsal fin. Co^owrs—silvery, with a

burni.shed lateral band : dorsal caudal, and anal edged with black.

This difl'ers from C. argentea, in having fewer scales, a larger eye and less deeply cleft mouth.

Habitat.—South Canara and ? Mysore ; attaining at least 5 inches in length.

9. Chela clupeoides.

Cyprinus clupeoides, Bloch, xii, p. 49, t. 408, fig. 2.

Clupea cyprinoides, Bloch, Schn. Syst. Ich. p. 427.

Chela balookee and .'' tefkaree, Sykes, Trans. Zool. Soc. ii, p. 360, 362.

Leuciscus clupeoides and Lussumieri, Cuv. and Val. xvii, p. 342. pi. iJ'Jb.

Leuciscus belookee and ? teekaree, Bleeker, Beng. p. 68.

Pelecus affinis, Jerdon, M. J. L. and S. 1849, p. 327.

? Perilami-ms teekanee, Jerdon, 1. c. \i. 326.

Chela clupeoides, Gunther, Catal. vii, p. 333.

Netteli. Tam.

B. iii, D. 9(f), P. 13, V. 9, A. 13-l.j(y^^-3), C. 19, L. 1. 80-93, L. tr. 12-15/6.

Length of head 5-i- to 5|, of caudal 5^ to 6|-, height of body 5^* in the total length. %es—diameter

4 in the length of head, 1 diameter from end of snout, 3/4 of a diameter apart. A well developed knob on

symphysis : suborbital ring of bones wide, the third 4/5 as deep as the uncovered portion of the cheek below

it. Thorax, which has a smooth edge, is not supported by any dilated bones of the forearm. Teeth—
pharyngeal, 5, 4, 2/2, 4, 5. Fins—dovsal situated in the posterior 2/5 of the body, and 1/2 in advance of the

* In some badly noiirished cxiimjiles I Imvc seen the lieiglit of tlie liu.ly mjy cqna! to TJ in the total length. Such are

common ut Madras in the diity Cooiii rher.
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anal. Pectoral 1/4 longer tlian the head, but does not reach the ventral. Caudal lobed, the lower lobe the

longer. Scales—deciduous and placed in sinuous rows : those on upper surface of the head extend forwards
to opposite the hind edge of the orbit. Lateral-line—2 rows of scales between it and the base of the
ventral fin. Colours—sUvery.

This species or vai-iety is closely allied to C. hacaila, from which it is chiefly divided by the number of

scales. In Cutch I found A. (tt'tt)> L. 1. 83-92, L. tr. 13-14/6 : at Jubbulpore on the Nerbudda, A. (t^^tt).
L. 1. 80-90, L. tr. 14-1.5/6 : in the Deccan, A. (yiflT-f), L- 1- 84-93, L. tr. 13/6 : at Madras, A. (tt?t¥). L- 1-

80-87, L. tr. 12-15/6: to the South of Madras at the Cauvery river, A. (xT^fir)- L. 1. 80-91. L. tr. 14-15/6-

See remarks under next species, C. hacaila.

Leuciscus novacula, Val. in Jacq. Voy. Ind. Orient, pi. xv, f. 2 ; Cuv. and Val. xvii, p. 345 ; Bleeker,

Beng. p. 69, and Chela novacula, Giiuther, Catal. vii, p. 334, appears to be this species. The type specimen has

L. 1. 80 (not 60, as given in Cuv. and Val.)

Habitat.— Cutch, Jubbulpore, Mysore, the Deccan, Madras Presidency, and Burma. It attains at least

6 inches in length, and is very good eating.

10. Chela bacaila, Plate CLII, fi?. 5.&•

Cyprimis hacaila, Ham. Buch. Fish. Ganges, pp. 265, 384, pi. 8, fig. 76 ; Cuv. and Val. svi, p. 460.

Oysarius hacaila and leucerus, McClell. Ind. Cyp. pp. 295, 414, 415, pi. 47, fig. 3 ; Cuv. and Val. xvi,

p. 470.

Leuciscus cultellus and hacaila, Cuv. and Val. xvii, p. 341, pi. 607 ; Bleeker, Beng. pp. 66, 137.

Salmophasia ohlonga, Swainson, Pishes, ii, p. 284.

Pelecus cultellus, Jerdon, M. J. L. and S. 1849, p. 326.

Chela hacaila, Giinther, Catal. vii, p. 332 ; Day, Proc. Zool. Soc. 18G9, p. 382.

JeUahri, Ooriah : Chelliali, Hind.

B. iii, D. 9(1-), P. 13, V. 9, A. 13-15(tt?t3), C 19, L. 1. 86-110, L. tr. 17-19/6-10.

Length of head 5t to 6, of caudal 5|, height of body 55 to 6 in the total length. Eyes—3i to 3f in

length of head, snout slightly longer than the eye : eyes 1 diameter apart. Bones of the forearm not dilated,

and not supporting the abdominal edge anterior to the pectoral fin. Cleft of mouth reaches to below the first

fourth of the eye. Suborbital ring of bones broad, nearly covering the cheek. Teeth—pharyngeal 5, 4, or 3,

2/2, 3, or 4, 5. Fins—first anal ray is below the middle of the dorsal fin : pectoral nearly reaches the ventral,

whilst the latter does not quite extend to the anal. Scales— extend forwards on the head to nearly opposite the

posterior margin of the orbit. Colours—uniform silvery.

Under C. chipeoides, 1 observed that, excluding the Nerbudda river and Cutch, it is a southern form, but is

also found in Burma. This species or variety is restricted more to the Valley of the Ganges and its affluent

streams, also to the Punjab and down the Indus. It is distinguished by the large number of its scales, which I

have found as follows : Assam, A. -^^l^^, L. 1. 102-108, L. tr. 18/6 ; Sone river, A. ^\, L. 1. 98, L. tr. 18/6 : Orissa,

A. TT-Ti> '-'• 86-98, L. tr. 14-18/6 (some of the.se appeared to be intermediate forms between this species and the

last) ; Calcutta, A. T-j-^xa. L. 1. 90-110, L. tr. 17-19/6 ; Seharunpore, A. y^?-,^, L. I. 95-100, L. tr. 18-19/6 : Sind,

A. —i?-r2. L. 1. 92-96, L. tr. 17-19/6. One specimen from Bezwarah had A. yV. L. 1. 95, L. tr. 12/6.

Hahitat.—Throughout India except Malabar, Mysore, and Madras, and parts of the Deccan. Dr. Giinther

gives Moulmein as one of its localities. It attains at least 7 inches in length.

Family, V

—

Cypeinidje.*

SYNOPSIS OF GENERA.

Sub-Family, I—Cyprinina.

1. Air vessel when present, not enclosed in bone.

A.

—

Ahdomen rouxded not trenchant.

a. Dorsal fin coinmencing nearly opposite the veiitrals. Anal sliort (5 to 7 branched rays).

1. Homaloptera. Anterior jJortion of body depressed : snout spatulate : mouth on lower surface of head :

6 barbels. Pharyngeal teeth in one row. Outer pectoral rays unbranched, or simply bifurcated. Scales small.

Himalayas and Western ghauts in India, Java and Sumatra, p. 625.

2. Psilorhynchus. Anterior portion of body somewhat depressed : snout rather spatulate. Mouth
inferior : no barbels. Outer pectoral rays unbranched. Scales of moderate size. Hill streams and rivers in

Bengal and Assam, p. 626.

3. Discognathus. Mouth inferior, with a suctorial disk on the chin : 4 barbels. Pharyngeal teeth in 3

rows. Scales of moderate size. Pectoral fins sub-horizontal. India, Ceylon, and Burma, also Aden and
Abyssinia, p. 527.

* As part iii. of this work, ending p. 552, was published in 1877, a synopsis of the C'vruiMUiE had to be deferred until the

present number ; otherwise it would have been inserted at p. 524, immediately" after the detinitiuu of the Family.

4 H 2
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4. Oreinus. Mouth inferior, witlitlie mandibles loosely joined together: a suctorial disk on the chin : 4

barbels. ' Pliaryngeal teeth in 3 rows. Scales small, with the vent and base of anal fin enclosed by a tiled row.

Last undivided dorsal ray osseous and may be serrated. Himalayan and sub-Himalayan range, extending to the

confines of China, p. 529.
, , ,

- -nt i i i t.i i

5. Scld-ojn/tjojjsis. Mouth inferior : mandibles with a sharp horny covering. No barbels. Pharyngeal

teeth in two rows. A serrated dorsal ray. Scales present in scapular region, a tiled row enclosing vent and

base of anal fin. Tibet and Turkestan, p. -ijSl.

6. Schhothorax. iloutli antero-inferior : foui' barbels. Pharyngeal teeth m three rows. A serrated

dorsal ray. Scales small : vent and base of anal fin enclosed in a tiled row. Himalayan region, Afghanistan

and Turkestan, p. 531.
, , , -r., , ^ i.,

• ^ -n i -j-i

7. Phjcoharhus. Mouth anterior or inferior : two barbels. Pharyngeal teeth m two rows. Dorsal with

or without a feeble osseous ray, which is sometimes serrated. Scales small : vent and base of anal tin enclosed

in a tiled row. Head waters of Indus, Tibet and Kashgar, p. 533.
, ,

•

8 Biptijckus. ilouth inferior : lower jaw with a homy covering : two barbels. Pharyngeal teeth m
two rows. Dorsal fin without any osseous ray. Scales small, not imbricated : a sheath to vent and base of anal

fin. Tibet, Nepaul, and Yarkand, p. 534.
. , ,

9. Laheo. Mouth anterior or inferior : lips thick, those of the two jaws continuous at the angle, and one

or both with an inner fold: sometimes a lateral lobe to the snout: barbels, four, two, or none. Pharyngeal

teeth in three rows. Dorsal fin rather or very elongated and without any osseous ray. Scales large, of

moderate size, or small. Africa, Syria, India, Ceylon, and Burma to the Malay Archipelago, p. 534.

10. Osteochilus. Differs from Laheo in its lips being reflected from ofl' the mandible leaving it uncovered

as a sharp, hard, transverse prominence. Burma and the Malay Archipelago, p. 545.

11 LancjUa. Snout somewhat depressed : mouth more or less inferior : upper hp fringed : lower jaw

sharp covered by a thin lip, and with a tubercle above the symphysis : barbels four or two. Pharyngeal teeth

in three rows. Dorsal fin elongated and without any osseous ray. Scales large, of moderate size, or small.

Burma to the Malay Archipelago, p. 546.
,, . „ . ^i ..

12 CirrMua. Mouth transverse : snout somewhat depressed : lips thm, those ot the two jaws not

continuous, a smaU tubercle above the symphysis of the lower jaw. Barbels four, two, or none. Pharyngeal

teeth in three rows. Dorsal fin short or of moderate length, without any osseous ray. Scales large, ot

moderate size, or small. Beloochistan, Sind, India, Burma, and Malay Archipelago, p. 547.

13 Fiemiplotus. Snout thick : mouth inferior, with a knob at the symphysis : no barbels. Pharyngeal

teeth in three rows. Dorsal fin long, with a strong osseous ray that is serrated or entire. Scales large. Assam,

Chittagong hills, and Burma, p. 549.
. . , , .

i
•

i
•

U SrMrjldodon. Snout rounded : mouth transverse, inferior: a horny layer mside lower jaw which is

not covered by lip : four, two, or no barbels. Pharyngeal teeth in three rows. Dorsal fin of moderate extent,

with its last undivided ray articulated, or else osseous and serrated, or entire. Scales of varying size. \V esteru

Asia, Sind, Western ghauts of India, p. 550.
, ,, . -r. i c i

15 Camssms. Mouth anterior : lips thin : no barbels. Pharyngeal teeth in one row. Dorsal fan long,

with an osseous serrated ray. Scales of moderate size. Temperate portions of Europe and Asia, ^ India,

'^""

16 Catla. Head broad : snout with thin integuments : lower lip with a continuous transverse fold :

lower jaw with a moveable articulation at the symphysis : gill-rakers long : no barbels. Pharyngeal teeth in

three rows. Dorsal rather long, without any osseous ray. Scales of moderate size. Smd, India (except its

southern jjortion) Assam, Burma, and Siam, p. 553.
, , „ , t

17. Thynnkhthys. Upper lip absent : mouth antero-lateral : no barbels. Pharyngeal teeth molarilorm,

compressed, and in 3 rows. Dorsal fin without any osseous ray and inserted opposite the ventral. Scales small,

lateral-line 'complete. Deccan, Kistna and God;ivery rivers, also the Malay Archipelago, p. 564.

18. AmUyijharyii'jodon. Difiers from Tkynnlchtlnjs in having the crowns of its pharyngeal teeth flat or

concave : the dorsal fin extending to nearly or quite above the anal : and the lateral-lme incomplete. Smd,

India, Cevlon, and Burma, p. 554.
, , ,. ,., , i

l<r Barhus. Mouth anterior or inferior : jaws closely invested by lips, which may or may not have

leatherv lobes : tour, two, or no barbels. Pharvugeal teeth in three rows. Dorsal fin short, with its last

undivided ray articulated or osseous, which last may be serrated or entire.^ ^Scales of large, moderate, or small

size. Lateral-line complete or incomplete. Europe, Asia and Africa, p. 550.

h. Dorsal fin commencing very iHstinctly posterior to the ventrals, hut not extending to above the anal, which

last is shoii or of moderate length (5 to 11 branched rays).

•^0 Nuria Mouth narrow, directed obliquely upwards : four barbels, the maxillary pair very long.

Pharyngeal teeth in one row. Dorsal fin without osseous ray. Scales of moderate size. India, Ceylon, Burma

and Nicobar islands, p. 582.
, , ^ i

• Kit-
'1 Bashora Mouth oblique, lower jaw with one central and on either side a lateral prommence httin<j:

hito corresponding emarginations in the upper jaw : a pair of rostral barbels or none. Pharyngeal teetli in

three rows. Dorsal fin without any osseous ray. Scales large or of moderate size. Africa, iuHia, Leylon,

Assam, Burma, to the Malay Archipelago, p. 583.

\.
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22. Aspidoparia. Moutli small, inferior : lower jaw with a sharp crescentic edge but no lip : no barbels.

Pharyngeal teetli in two or three rows. Dorsal fin without osseous ray. Scales of moderate size. Sind, India

(except southern portion and ilalabar Coast) Assam and Burma, p. 585.

c. Dorsal fin commencing above the interspace between the ventral and the anal, generally extending to over

the latter, tvhich is of moderate lerigth or elongated {7 to 33 branched rays).

23. Bohtee. Mouth anterior : lips thin. Barbels present or absent. Pharyngeal teeth in three rows.

Dorsal fin with an osseous serrated ray : anal elongated. Scales small. Sind, India, and Burma, p. 586.

24. Banlius. ]\Iouth anterior or oblique, with a deep cleft : jaws compressed : four, two, or no barbels.

Pharyngeal teeth in two or three rows. Dorsal fin witliout osseous ray. Scales of moderate or small size.

Lateral-line concave. Nile, East Africa, and fresh waters of India, Ceylon, and Burma to the Malay Archipelago,

p. 588.

25. Danio. Mouth directed obliquely upwards : cleft shallow : mandibles rather broad : four, two, or no

barbels. Pharyngeal teeth in three rows. Dorsal fin without osseous ray and extending to above a long anal.

Scales of moderate size. Lateral-line concave. Continent of India and Burma, -p. 59-i.

B.—A portion or the whole of the abdominal edge trenchant.

26. Perilampus. Mouth directed obliquely upwards : no bai'bels. Pharyngeal teeth in three rows.

Dorsal fin without osseous ray, inserted over the anterior anal rays. Scales of moderate size. Lateral-line

concave. India and Burma, p. 598.

27. Chela. Mouth directed upwards with a knob above the symphysis of the lower jaw : no barbels.

Pharyngeal teeth in two or three rows. Dorsal fin without osseous ray, a portion or the whole of it situated

above the anal : pectorals long. Scales of moderate or small size. Lateral-line concave. India and Burma to

the Malay Archipelago, p. 599.

B. Sub-Family, II—Cobitidina.

Pseudobranchiae absent. Body elongated, oblong, compressed or cylindrical, but never depressed.

Snout and lips fleshy. Mouth small, inferior, and furnished with from six to twelve barbels. Pharyngeal

teeth few and in one row. Vertical fins spineless. Dorsal fin with a varying number of rays (8-30) ; anal

with few (7-8) ; ventrals present or absent. Scales small and cycloid when present, and usually immersed in

mucus : rarely present on the head. Lateral-line single. Air-vessel entirely, or partially, enclosed in a bony

capsule.

Geographical distribution.—Loaches are found in tanks and rivers throughout the hills and plains of India

and Burma, but apparently are absent from the Andaman islands. These fish are mostly captured by baling

out tanks commencing to dry up, but as they move about in the mud, they are usually difiicult to capture.

Uses.—They are all good for food.

SYNOPSIS OP GENERA.

A.— With an erectile sptine near the orbit.

1. Botia. Six to eight barbels, four rostral, two maxillary, and sometimes two mandibular. Spine

suborbital. No scales on head. Dorsal fin (10 to 15 rays) commencing somewhat before the origin of the

ventral : caudal forked. Air-bladder in two portions, the anterior being partially enclosed in bone. Sind,

Valley of Ganges, Himalayas, Assam, Burma to the Malay Archipelago, p. 606.

2. Acanthopsis. Eight barbels, two being mandibular. Spine before the orbit. Dorsal fin (12 rays)

opposite the ventrals : caudal forked. No scales on head. Burma to the Malay Archipelago, p. 608.

3. Somileptes. Six barbels, none on mandibles. Eyes prominent. Spine suborbital. Dorsal fin (10

rays) commences slightly behind the ventrals : caudal entire. No scales on the head. Himalayas, Khasia

hills, and Assam, p. 608.

4. Lepidocepihalichthys. Eight or more barbels, four rostral, two maxillary, tlie rest mandibular. Spine

suborbital. Dorsal fin short, commences nearly opposite the ventrals : caudal entire or slightly emarginate.

Scales on the head. Continent of India, Ceylon, Assam, Burma to the Malay Archipelago, p. 609.

5. Acanthophthalmus. Six barbels, one rostral, and two maxillary pairs. Spine suborbital. Dorsal fin

short, in the last third of the body, but anterior to the anal : ventrals present. N. E. India, Assam, and upper

Burma, p. 010.

6. Ajma. Eight barbels, one rostral, two maxillary and one mandibular pairs. Spine suborbital.

Dorsal fin short (8 rays) in the last third of the body, but anterior to the anal : no ventrals. Burma, p. 611.

7. Jerdonia. Eight barbels, two being mandibular. Spine suborbital. Dorsal fin long (30 rays)

commencing anterior to the ventral. I\Iadras, p. 611.

B.— Witho^it an erectile spine near the orbit.

8. Nemachilichthys. Six barbels, two rostral, and one maxillary pairs. Snout elongated. Eyes elevated.

Dorsal fin of moderate length (13 rays) above the ventrals : caudal forked. Deccan, p. 611.

9. Neniacheilus. Six barbels, t\\o rostral and one maxillary pairs. Dorsal of moderate length or short

(8 to 17 rays) commencing opposite the ventrals. Sind, India, Ceylon, Assam, Burma, and the Malay
Archipelago, p. 612.
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A.— With an erectile spine near the orhit.

Genus, 1—BoTiA, Gray.

Hymenopkysa and Schistura, McClelland : Diacanthus, Swainson : Spicrossus, Blytb.

Body oblong, compressed, with the dorsal profile more or less elevated. Eye xvith a free, circular eyelid.

Barbels six to eight : four on the snout united at their bases, tivo 07i the upper jaw, if eight the extra ones are on the

mandibles. A bifid, erectile, suborbital spine present. Dorsal fin comm.e7ices anterior to the root of the ventral; caudal

forked. No scales on the head. Air-bladder in two divisions, the anterior being partially enclosed in a bony capsule,

whilst the posterior portion is free in the abdominal cavity.

Hamilton Buchanan observes of the Loaches, " those which are striped are more beautiful fishes (than
those with cloud-like marks) resembling the appearance of the others but slightly, and differing a good deal in

habits, especially in swimming higher and in not remaining so stationary at the bottom," p. 349.

Geographical distribution.—Found throughout the Valley of the Ganges, the Sind hills, the Himalayas,
Assam, Burma to the Malay Archipelago.

SYNOPSIS OF SPECIES.

1. Botia nebulosa. D. 15, A. 7. Barbels sis. Dai-jeeling.

2. Botia dario. D. 12-13, A. 7-8. Barbels eight. Bengal, N. W. Provinces, Assam and Cachar.

3. Botia geto. D. 13, A. 7. Barbels eight. Sind, Punjab, Himalayas, Valley of Ganges and Assam.
4. Botia Almorhce. D. 11-12, A. 7-8. Barbels eight. Himalayas and Khasia hills.

5. Botia Berdmorei. D. 13-15, A. 7. Barbels eight. Burma and Tenasserim.
6. Botia histrionica. D. 10, A. 7. Barbels eight. Pegu.

1. Botia nebulosa.

Blyth, Proc. A. S. of Beng. 18G0, p. 165 ; Day, Proc. Zool. Soc. 1869, p. 550.

B. iii, D. 15(tV), P. 13, V. 8, A. 7(1), C. 17.

Length of head 5, of caudal 5, height of body 5 in the total length. Eyes—in the middle of the length

of head : 2 diameters from end of snout and also apart. Profile of back slightly elevated. A bifid erectile

spine below the orbit.* Barbels—two rostral pairs extending as far as to the anterior margin of the

orbit, whilst the maxillary ones are slightly longer. Fins—dorsal commences midway between the base of the

caudal and the snout, and opposite the end of the pectoral. Ventral commences under the sixth dorsal ray.

Caudal lobes slightly rounded. Scales—small, 13 rows between the lateral line and the base of the ventral fin.

Colours—brownish, with a leaden band along the side. Dorsal and caudal barred in spots. An ocellus at the

upper margin of the base of the caudal fin.

Habitat.—Darjeeling, from whence Dr. Wallich sent an example, 45- inches long, to the Calcutta

Museum.

2. Botia dario, Plate CLIV, fig. 1.

Cobitis dario. Ham. Bnch. Fish. Ganges, pp. 354, 394, pi. 29, f. 95 ; Cuv. and Val. xviii, p. 85 ; Bleeker,

Beng. pp. 70, 143.

Schistiira dario, McClell. Ind. Cyp. pp. 306, 444, pi. 61, f. 8.

Biacantha fiavicauda, Swainson, Fishes, ii, p. 310.
Botia dario, Giinther, Catal. vii, p. 366.
Sahinga, Punj. ; Bucktea, Hind.

B. iii, D. 12-13(^.4^), P. 14, V. 8, A. 7-8(^»^), C. 19.

Length of head 4|- to 5, of caudal 5, height of body 4^ to 5 in the total length. Eyes—in about the

middle of the length of the head, 5 diameters in the length of the head, 2 to 2h diameters from the end of snout,

and 2 apart. Snout rather obtuse. Suborbital spine reaches to below the hind edge of the eye. Barbels—
eight. Posterior portion of air-vessel free in the abdominal cavity. Fins—dorsal commences midwaj' between
the end of the snout and the base of the caudal tin. Scales—very indistinct. Colours—seven or eight oblique

bands descend from the back to the abdomen, and two or three, or even more, cross either lobe of the caudal

fin.

Habitat.—Bengal, N. W. Provinces, Assam, and Cachar.

3. Botia geto, Plate CLIV, fig. 2.

Cobitis geto, Ham. Buch. Fish. Ganges, pp. 355, 394, pi. xi, f. 96 ; Cuv. and Val. xvii, p. 84. ; Bleeker,

Beng. p. 70.

Schistura geto, McClelland, Ind. Cyp. pp. 306, 444, pi. 61, f. 9.

Biacantha zebra, Swainson, Fishes, ii, p. 310.
Botia rostrata, Giinther, Catal. vii, p. 367.
Shee-nharo, Sind.

• The suborbital spiue was damaged in the uuique example.

/

/
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B. iii, D. 12(f), P. 14, V. 8, A. 7(f), C. 19.

Lengtli of head 5i, of caudal 5, height of body 5 to 5|- in the total length. %es—generally slightly

behind the middle of the length of the head, diameter 7 in the length of head, 4 diameters from end of snout.

Interorbital space not quite equal to 2 diameters of the orbit. Body and head compressed. Snout pointed, usually

longer than the remaining portion of the head. Suborbital spine as a rule not extending to below the posterior

margin of the orbit. Barbels—eight. Depth of free portion of taO If in its length. J'ws—dorsal arises

midway between the anterior margin of the orbit and the base of the caudal, which last has sharp lobes.

Scales—minute, but more distinct than in B. dario. Colours—body, in the adult, with irregular and partly

confluent brown cross Isands, which enclose variously sized round yellowish or bluish spots. Dorsal and anal

fins with two : pectoral, ventral, and each lobe of the caudal, with three black cross bands. In the young the

bauds on the body form arches, four or five in number, passing over a dark vertical band or mark. The

proportion of the body and size of the suborbital spine rather vary with age.

Habitat—From Sind, through the Punjab, Himalayas, Valley of the Ganges, Jumna, Sone river, and

Assam. The specimen figured was from a stream in the Sind hills.

4. Botia Almorhae, Plate CLIV, fig. 5.

Gray, Zool. Misc. 1831, p. 8 ; Giinther, Catal. vii, p. 367.

Botia grandis, Gray and Hardw. Ind. Zool. ; Cuv. and Val. sviii, p. 86.

Schistura grandis McClell. Cal. J. N. H. ii, p. 586.

Cobitis grandis, Bleeker, Beng. p. 70.

B. iii, D. 11-12(^L), P. 14, V. 8, A. 7-8(^'^), C. 19.

Length of head 4^, of caudal 5, height of body 5 to 5^ in the total length. S?/es—rather behind the

middle of the length of' the head, 3 diameters from end of snout, and 2 apart. Body, head, and snout

compressed. Suborbital spine strong, extending to below the hind edge of the orbit. Barbels—eight. Fins—
dorsal commences midway between the posterior nostrils and the base of the caudal fin in the adult

:
but

between the latter and front end of the snout in the immature. ScaZes—present. Colours—hodj reticulated

with gray on a yellow ground : fins yellow : the dorsal, pectoral, and anal, with four transverse dark bands,

the pectoral and each caudal lobe with five. Sometimes examples are vertically banded, each band being

reticulated.

ffaiiiai.—Cashmere, Almorah and Khasia hills. It attains at least, 6 inches in length. The specimen

figured was procured for me at Almorah by Dr. Govan.

5. Botia Berdmorei, Plate CLIV, fig. 3.

Syncrossus Berdmorei, Blyth, J. A. S. of Bengal, 1860, p. 166.

Botia Berdmorei, Day, Proc. Zool. Soc. 1869, p. 549.

Nga-tha.laij-doh and Shoay-zagay, Burmese.

B. iii, 13-15(tv?t3). P- 13, V. 8, A. 7(f), C. 17.

Length of head 4| to 5, of caudal 5, height of body 5 to 5i in the total length. Eyes—in about the

middle of the length of the head, diameter 6 to 7 in the length of head, 4 diameters from end of snout and 1 \

apart. Body compressed. Suborbital spine reaches to below the middle of the eye. Barbels—six. Fins—
dorsal commences midway between the posterior nostril or the orbit and the base of the caudal fin. Scales—
minute. Colours—hnff, with 10 or 11 vertical darkish bands, extending from the back to the abdomen. Head

likewise banded, and a dark line from the eye to the snout. Numerous oblong blotches over the body, sometimes

commencing opposite the orbit and ceasing about the end of the pectoral fin, in other examples being continued

all over the body. Dorsal fin with three or four rows of spots, and sometimes a large one at the base of the

last three or four rays : caudal with five or six : anal with two.

This species appears closely allied to B. hymenophysa, Bleeker, but differs in its dorsal fin, and also in its

colours, &c.

Eabitat.—The Irrawaddy river in Burma, and waters in its vicinity, certainly as high as Mandalay : also

Tenasserim. The example figured (life-size) was from Mandalay.

6. Botia histrionica, Plate CLIV, fig. 4.

Blyth, J. A. S. of Bengal, 1860, p. 166 ; Day, Proc. Zool. Soc. 1869, p. 550.

B. iii, D. lu(f), P. 15, V. 8, A. 7(f), C. 19.

Length of head 5, of caudal 5, height of body 4| in the total length. Eyes—small, diameter 1/6 of

length of head, 2^ diameters from end of snout, 2 diameters apart. Suborbital spine very strong and

extending to opposite the posterior margin of the orbit. Barbels—eight, j^ms—dorsal arises nearer the base

of the caudal tlian the end of the snout : it is slightly in advance of the ventrals. Caudal deeply forked.

Scuk.s—inconspicuous. Colours—olive, with five dark vertical bands on the body, and two on the head. All the

fins with two broad brown bars.

Eabitat.—Burma. The single example (figured) came from Pegu, and is in the Calcutta Museum.
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Genus, 2

—

Acanthopsis, v. HasseU.

Prostheacanthus, Blyth.

Bochj very elongated, snovt long a7id compressed. Barlels eu/ht, two being mandibular. A small, bifid,

erectile spine, situated in advance of the orbit. Dorsal fin opp>osite to the ventrals ; caudal forked.

Geographical distribution. —Burma to the Malay Archipelago.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Acanthopsis choirorrhynrhus. D. 11, A. S. Burma, &c.

1. Acanthopsis choirorrliynchus, Plate CLV, fig. 1.

Cobitis choirorrhynclms, Bleeker, Nat. Tyds. Ned. Ind. vii, p. 05.

Prostheacanthus spectabilis, Blyth, Proc. A. S. of B. 1860, p. 167.

Acanthopsis choirorrhy^iclms, Bleeker, Atl. Ich. Cyp. p. 9, t. i, f. 3; Gunther, Catal. vii, p. 365 ;
Day,

Proc. Zool. Soc. 1869, p. 549.

Nga-tha-lay-doh, Burmese.

B. iii, D. 11(f), P. 11, V. 7, A. 8(1), C. 11.

Length of head 5, of caudal G, height of body 9 in the total length. %es—diameter 1/6 of the length of

head, 4 diameters from the end of snout, 1/2 a diameter apart. Body elongated and compressed, a rise from

the snout to the occiput. Snout produced : nostrils nearer the end of the snout than to the anterior margin of

the orbit. An erectile bifid spine situated between the nostrils and the orbit, and on a level with its lower

margin. Barbels— eight, all short. JF/«s— dorsal commences midway between the snout and the base of the

caudal fin, it is slightly in advance of the ventral. Caudal lobed, the lower slightly the longer. ScaZes—minute.

Lateral-line—complete. CoZows—brownish, with 12 bands across the back, and the same number of blotches

along the lateral-line : two rows of blotches along the dorsal, and three across the anal fins.

Habitat.—Burma, and the eastern portion of Sumatra.

Genns, 3

—

Somileptes (Swainson) Bleeker.

Body elongated and compressed, dorsal profile nearly horizontal : snout elongated.^ Eyes promineitt. Six

barbels—four on the snout, and tivo on the upper jaiv. A small erectile, bifid, suborbital spine. Dorsal fin mseiied

slightly behind the ventral: caudal entire.

Geographical distribution.—From Orissa through Bengal to Assam.

SYNOPSIS OF SPECIES.

1. Somileptes gongota, D. 10, A. 8. Barbels short. Assam.

1. Somileptes gongota, Plate CLV, fig. 2.

Cobitis gongota. Ham. Buch. Fish. Gang. pp. 351, 394; Bleeker, Beng. p. 70; Gunther, Catal. vii, p. 363.

Cobitis cucura. Ham. Buch pp. 352, 394 ; McClelland^, Ind. Cyp. pp. 303, 434, t. 51, f. 2 (from H. B.'s

MSB.), young ; Cuv. and Val. xviii, p. 70 ; Bleeker, Beng. p. 73.

Cobitis oculata, McClelland, Ind. Cyp. pp. 303, 433, t. 51, f. 1, (from H. B.'s MSS.) adult.

? Cobitis amnicola, Cuv. and Val. xviii, p. 68 ;
Bleeker, Beng. p. 70.

Canthophrys albescens, Swainson, Fishes, ii, p. 310.

Somileptes bispinosa, Swainson, Fishes, ii, p. 311 ; Bleeker, Atl. Ich. Cyp. p. 3.

Beetah, Assam.

B. iii, D 10(1), P. 10, V. 7, A. 7(f), C. 16.

Length of head 5}, of caudal Gi, height of body 7 in the total length. Eyes—high up, situated rather

behind the middle of the length of the head. Snout with its upper edge rather concave, it and the rest of the

head covered with fine warty excrescences. Suborbital spine bifid, and reaching to below the first half of the

eye. ^arfteZs—rather short, extending nearly half way to below the eyes. Fins -origin oi dorsal opposite

the root of the inner ventral ray, and midway between the hind edge of the eye and the base of the caudal fin :

caudal entire. ,S'cuZes—small, 17 rows between lateral-line and base of ventral fin. Colours—an undulatt^d

band along the side of the body, giving off vertical bars towards the back, or else oblique blotches with light

edges descending from the back or placed iiTegularly on the body. Dorsal and caudal fins with transverse rows

of blackish dots. .

Habitat.—Assam, Bhecr Bhoom, and Khasia hills. The example figured (life-size) was from the Khasia

hills.
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Genus, 4

—

Lepidocephalichthts, Bleeker.

Platacanthus, Day ; Misgurnus, sp. Giinther.

Body elongated and moderately compressed, hack not elevated. Six or eight barbels, four of ivliich belong to

the mandibles. A large, erectile, bifid, suborbital spine. The sub- and post-orbital regions, and also the upperpart of

the opercle scaled. Dorsal fin shoii, commencing opposite, or nearly so, to the ventral ; the internal ray of the pectoral

fin may he modified into a. flat osseous spine ; caudal truncate or slightly emarginate.

As regards the barbels in this genus, it must be remarked that on either side of the mandible is a skinny

flap, ending internally in a barbel, and externally being connected to the maxillary barbel. Along the outer

edge of this flap, short barbels to the number of two or three, are generally developed.

This genus is separated from Gohitis not only by the mandibular flap being provided with barbels, but

also due to the existence of scales on the head, in the sub- and post-opercular regions. The pectoral ray

modified into a spine which exists in this genus, and also in Jerdonia, and in the European Gohitis twnia, is

employed for digging into the sand, in which way they rapidly bury themselves on the approach of danger as I

have frequently observed in an aquarium.

Geographical distribution.—India, Burma, Ceylon, and the Malay Archipelago.

SYNOPSIS OF SPECIES.

1. Lepidocephalichihys guntea, J). 8, A. 7, L. 1. 115. Length of head 6^ to 6f in the total. 25 to 30

rows of scales between the base of the anal fin and the back. India, except the Malabar coast and south of the

Kistna.

2. Lepidocephalichthys thermalis. D. 8, A. 7. Length of head 5i in the total. 30 to 40 rows of scales

between base of anal fin and the back. Southern India, Malabar, and Ceylon.

3. Lepidocephalichthys Berdmorei. D. 8, A. 7-8. Length of head G to 6i in the total. About 40 rows

of scales between base of anal fin and the back. Bnrma.

1. Lepidocephaliclitliys guntea, Plate CLV, fig. 4.

Cobitis guntea. Ham. Buch. Fish. Ganges, pp. 353, 394; McClelland, Tnd. Cyp. pp. 303, 434, t. 51, f. 3

(from H.B.'s MSS.) ; Cuv. and Val. xviii, p. 67 ; Bleeker, Beng. p. 70 ; Giinther, Catal. vii, p. 363; Day, Proc.

Zool. Soc. 1869, p. 383.

? Cobitis phoxocheila, McClelland, Ind. Cyp. pp. 305, 439, t. 52. f. 4 (young) ; Cuv. and Val. xvii, p. 79 ;

Bleeker, Beng. p. 70.

Cobitis niaya, Sykes, Trans. Zool. Soc. ii, p. 367.

Canthophrys vittatus, Swainson, Fishes, ii, p. 310.

Misgurnus lateralis, Giinther, Catal. vii, p. 346.

Kondaturi and GupTcari, Ooriah.

B. iii, D. 8-9(-j?t). P- 8, V. 7-8, A. 7(|), C. 16, L. 1. ca. 115.

Length of head 6J to 6|, of caudal 6, height of body 5f to &\ in the total length, i^j/e.;—situated rather

. before the middle of the length of the head, diameter 1/5 of length of head, Ii diameters from end of snout,

and one diameter apart. Body compressed. Barbels—two rostral and a maxillary pair, all longer than the

orbit : a fleshy flap from the lower surface of the mandibles on either side joins the maxillary barbel, and each

has one or two barbels along its edge. Fins—dorsal arises midway between the orbit and the base of the caudal

fin : caudal generally entire, its centre rays however, may be somewhat shortened or even lengthened. Inner

pectoral ray sometimes modified into a flat spine having a branched termination. Scales— distinct, and covering

not only the suborbital ring of bones on the head but also going in a band from the eye to above the opercles :

25 to 30 rows between the base of the anal fin and the back. Lateral-line—absent. Colours—generally dirty

yellowish, with a light band extending from the centre of the snout, and ending in a black ocellus above the

middle of the base of the caudal fin ; below this band are a series of dark blotches festooned interiorly, whilst

the back is similarly marked. Dorsal and caudal with numerous rows of dark spots, but only about 4 on the

caudal in Deccan examples, and often two rows on the anal fin.

Variety, L. balgara, Plate CLVI, fig. 12.

Cobitis balgara. Ham. Buch. Fish. Gang. pp. 356, 394 ; Cuv. and Val. xviii, p. 74.

Schistura balgara and aculeata, McClell. Ind. Cy]). p. 307, pi. 53, f. 2 (from H.B.'s MSS.) ;
Cuv. and

Val. xviii, p. 70 ; Bleeker, Beng, p. 70.

Canthophrys olivaceus, Swainson, Fishes, ii, p. 310.

Lepidocephalichthys balgara, Giinther, Catal. vii, p. 365 ; Day, P. Z. S. 1870, p. 70.

Juhhi cowri, Ooriah.

This closely resembles the above but has its body a little more elongated, and its caudal fin is sometimes

cut rather more square : in a few examples the ventral fin is slightly in advance of the dorsal but not so in

others.

Occasionally, examples after having been kept some time in spirit, show a brownish back separated from a

4 I
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wide brown, black, or green central band, by a light line, otherwise coloured as described above {Misgurnus

lateralis, Giitither).*

Habitat.—Punjab, throughout India (except Mysore and south of the Kistna, and also the Malabar coast.)

I have them from Darjeeling, and several localities on the Himalayas.

2. Lepidocephalichthys thermalis, Plate CLV, fig. 3.

Gobitis thermalis, Cuv. and Val. sviii, p. 78; Bleeker, Beng. p. 70.

Lepidocephaliohthijs thermalis, Bleeker, in Verh. Holl. Maat. Haar. 18Gi, Cyprin. and Cobit. Ceylon, p. G.

t. i, f. 1 ; Giinther, Catal. vii, p. 364 ; Day, Proc. Zool. Soc. 1869, p. 383.

Gobitis Garmiaticus, Mysorensis, and ?rubripinriis, Jerdon, M. J. L. and S. 1849, pp. 331, 332, 333.

Platacanthiis agrensis. Day, Pishes of Malabar, p. 201, pi. 14, f. 1.

Assaree, Tarn. : Jubbi cowri, Ooriah : B^lii, Hind.

B. iii, D. 8(1), P. 7,V. 7, A. 7(1), C. 16.

Length of head 5|, of caudal 6, height of body 51 in the total length. Eyes—almost entirely in the

anterior 1/2 of the head. Suborbital spine, strong. Barbels—eight, the longest extending to below the anterior

margin of the orbit. Fins—origin of dorsal slightly in advance of the ventral, and nearer the root of the

c audal than the snout. Caudal slightly emargiuate. The inner pectoral ray is modified in some adult males
into a flat osseous spine which is used for diving down into the mud. Scales—distinct, about 30 rows between
the base of the anal fin and the back. Goloiirs—sandy, with irregular blotches on the lateral-line, and others

along the back ; a black spot generally e.xists at the base of the upper half of the caudal fin. Dorsal fin with

black spots or bars, caudal with four bands. A dark streak often extends from the eye to the end of the snout.

1 found 2,500 eggs in a female example.

Habitat.—Southern India, the Malabar coast, the Wynaad, and Ceylon.

3. Lepidocephalichthys Berdmorei, Plate CLIIl, fig. 3.

Acaidhopsis Berdmorei, Blyth, Proc. Asi. Soc. of Bengal, 1860, p. 168.

Aeanthopsis micropogon, Blyth, 1. c.

Gobitis Berdmorei, Day, Proc. Zool. Soc. 1869, p. 550.

Nga-tha-lay-doh, Burmese.

B. iii, D. 8( I), P. 10, V. 8, A. 7-8(^y, C. 17.

Length of head 6 to 6i-, of caudal 6 to 6|:, height of body 5^ to 6 in the total length. Eyes—situated

just before the middle of the length of head, 2 diameters from the end of the snout. Suborbital spine bifid,

and extending to beneath the first third of the orbit. Barbels — two pairs of rostral and a maxillary pair

extending to below the hind edge of the orbit : the mandibular flap with two or three pairs of short ones.

Fins—dorsal 2/3 as high as the body below it, commencing slightly posterior to the ventral and midway between
the hind edge of the eye or even of the head and the base of tlio caudal fin, the latter of which is slightly

emarginate. Pectoral does not reach quite halfway to the ventral Scales— small, about 40 rows between the

anal fin and the back ; several rows (about 12) along the suborbital ring of bones. Colours—of a rich yellowish-

brown, with a dark line along the body composed of spots, u])per surface of body covered with fine markings : a
black spot at the base of the caudal fin. Dorsal and caudal fins lineated with fine spots : some also on the

outer portions of pectoral, ventral, and anal.

Habitat.—Moulmein in Burma, where it is common.

Genus, 5.

—

Acanthophthalmus, v. Hasselt.

Pangio, Blyth.

Body elongated and strongly compressed. An erectile, bifid, suborbital spine. Six barbels, one rostral and
two maxillary pairs. Dorsal fin situated in the posterior third of the body, anterior to the anal, but posterior to the

ventrals.

Geographical distrihiUion.—North-east Bengal, Assam and Burma.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Acanthophthalmus pangia. D. 8, A. 7. Cinnamon colour. N.E. Bengal to Upper Burma.

1. Acanthophthalmus pangia, Plate CLV, fig. 6.

Gobitis panqia. Ham. Buch, Fish, Ganges, pp. 355, 394 ; Cuv. and Val. xviii, p. 75 ; Bleeker, Beng.
p. 70.

Gobitis cinnamomea, McClell. Ind. Cyp. pp. 304, 435, pi. 51, f. 5. (from H. B.'s MSS.).
Canthophrys rubiginosus, Swainson, Pishes, ii, p. 310.

Pangio ciri.namomea, Blyth, Proc. A. S. of B. 1860, p. 169.

* Dr. (Jiiniher'8 three examples of Misgurnus lateralis in the British Musenm, have all well-developed suborbital spines,

whereas in Ills dc'liiiitioii (if jzenns iJisgarnus, he correctly oliserves, " no suborbital spine." What he terms ' the outer longer pair"
" of mandibular barbels" are identical with what are cotisidered " maxillary barbels,'' in his genus Lepidocephalichthys.
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? Acanthophthalmus Javanicus, Bleeker, Cyp. Proc. p. 75, and Atl. Ich. Cypr. p. 11, t. 2, f. 3.

Jcanthophthaltmts pa.ngia, Giinther, Catal. vii, p. 370.

Panijya, Beng. : Nga-tlia-laij-doh, Burmese.

B. iii, D. 8(1), P. 10, V. C-7, A. 7(1), C. 17.

Length of head 71 to 8, of caudal 8, height of body 7| to 8 in the total length. %es—minute.

Barbels—six, the longest about 2/5 of the length of the head. Fi7is—the dorsal arises in commencement ot

the posterior third of the distance between the eye and the base of the caudal fin, and midway above the

interspace between the ventral and the anal. Caudal entire. .Series—distinct. Colour—Wght cinnamon.

Hahitat.—North-east Bengal, the northern portions of the British and Upper Burma. I have received

an example from below Darjeeling, collected by Mr. Mandelli : it agrees with the others, except in having no

scales, but as it is not in a good state, 1 conclude they may have been rubbed off.

Genus, 6

—

Apua, Blyfh.

Body elongated and compressed. A small, erectile, bifid, suborbital spine. Eight barbels, one rostral pair,

one maxillary pair, and two mandibular pairs. Dorsal fin in the posterior third of the body, but anterior to the anal

Ventral fins absent.

Geographical distribution.—The single species of this genus, which has yet been discovered, was obtained

near Pegu in British Burma.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Apuafusca,I).8,A.8. Burma.

1 Apua fusca, Plate GLV, fig. 6.

Blyth, Journal Asiatic Society of Bengal, 1860, p. 169; Giinther, Catal. vii, p. 371 ;
Day, Proc. Zool.

Soc. 1869, p. 349.

B. iii, D. 8(1), P. 11, A. 8(f), C. 16.

Length of head 71 to 8, of caudal 9, height of body 7i to 8 in the total length. Eyes—smaM, diameter 9

in length of head, 4 diameters from end of snout : a barbel-like flap between the nostrils. A small erectile bifid

spine below the orbit. Barbels—six, the longest 1/3 the length of the head. J'ws—dorsal arises in the com-

mencement of the last 1/3 or 1/4 of the distance between the eye and the base of the caudal fin, and is half as

high as the body : caudal rounded. Scaies—minute. CoZows—brownish, with a longitudinal darker band.

Habitat.—Pegu in Burma. It attains at least 2\ inches in length.

Genus, 7

—

Jeedonia, Day.

Platacanthus, sp. Day.

Body elongated, and moderately compressed. Eight barbels, tivo of which are mandibular. A free, erectile,

bifid, suborbital spine. Dorsal fin long (twenty-seven branched rays), commencing before the ventrals ; the internal

ray of the pectoral fin modified into a flat osseous spine; caudal slightly emarginate.

Geographical distribution.—Madras Presidency.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Jerdonia maculata, D. 30, A. 9. Madras.

1. Jerdonia maculata, Plate CXLIV, fig. 6.

Platacanthus maculatus, Day, Proc. Zool. Soc. 1867, p^ 941, and 1870, p. 700.

B. iii, D. 30(Jt), P- 5/1, V. 8, A. 9(f), C. 21.

Length of head 2/11, of caudal 1/5, height of body 1/6 of the total length. Eyes—di&metev 1/6 of

leno-th of head, two diameters from end of snout. Dorsal profile slightly ascends to the commencement of the

dorsal fin. Suborbital spine reaches to beneath the anterior third of the orbit. Scales—small, but distinct.

Colours—grz.y\sh, becoming dirty white along the abdomen. A dark lateral band extends from the eye to

the tail : along its first half are three black spots, whilst the whole extent of the back is irregularly Imeated.

j!/,„s_yellow. Dorsal with four black bands. Caudal with three bands and a dark margin. A black mark

at the base of the tail, with a smaller one above and another below it.

Habitat

.

—Madras

.

B.

—

Without an erectile spine near the orbit.

Genus, 8

—

Nemachilichthts.

Body elongated. Dorsal profile not elevated. Snout rather compressed and elongated. Eyes rather

4 I 2
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prominent. Barhels six, two rostral and one inaxillary pair. No spine on the head. Dorsal fin of moderate length,

commencing somewhat in advance of the ventrals. Caudal forked.

The appearance is very similar to Acanthopsis, but there is no spine on the head.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Nemachilichthjs Eiippelli, D. 13, A. 7. Greenish yellow, with brown bands : fins yellow, with black
bands or rows of spots. Deccan.

Nemachilichthys Ruppelli, Plate CLV, fig. 7.

CoUtis Ruppelli Sykes, Trans. Zool. Soc. ii, p. 366, pi. 64, fig. 1 ; Bleeker, Beng. p. 70.

Nemacheilus Biippelli, Day, J. A. S. Beng. 1872, p. 184.

B. iii, D. 13(Jj-), P. 13, V. 8, A. 7(f), C. 19.

Lengtli of head 5f, of caudal -5, height of body 7h in the total length. Eyes—slightly behind the
middle of the length of the head, 2i diameters from end of snout. Head pointed. Barbels—four well
developed rostral ones joined at their bases, and nearly 1/2 as long as the head, also a maxillary pair. Fins—
dorsal arises midway between the snout and base of the caudal wliicli is forked : the upper margin of the
dorsal fin straight. Scales—moderately developed. Lateral-line—distinct. Colours—greenish yellow except
the abdomen which is white, short brown bars along the lateral-line, and the rays of the dorsal and anal barred.
Caudal with four posteriorly directed V-shaped brown bars. A black spot at the base of the upper caudal
lobe.

The elongated snout of this species is very similar to that seen in Acanthopsis, but it has no spine on the
head : its rostral barbels arise on one base as seen in Botia.

Habitat.—Deccan. The example figured (Hfe size) was from Poena.

Genus, 9— Nemacheilus, van Hasselt.

Acoura and Acourus, Swains. : Acanthocobitis, Peters : Oreias, Sauvage : Biplophysa, Kessler.*
Body elongated. Dorsal profile nearly horizontal. Barbels eight or six, when the former number is present,

the extra pair belongs to the posterior nostrils ; twne on the mandibles. No spine on the head. Dorsal fin of moderate
length, or short, situated opposite the ventrals.

This genus has been subdivided into those species which have upwards of twelve dorsal rays
(Acanthocolitis), and those with less than twelve. As this arbitrary division is not a natural one, it is not
adopted here. Another subdivision has been instituted into those in which the tail is forked, and those in
which it is entire. The genus, may, however, be subdivided into those with eight and those with six barbels.

Amongst these little fishes there are several subjects that have to be mentioned, which though of
consequence in some carps appear to be of le.«s value in the loaches. The height of the body is liable to vary
considerably in accordance with whether it is well or ill nourished. The number of rays in the dorsal fin in

sorne (N. botia) appear to be subject to variation. Sometimes the preorbital is raised and with a free lower edge,
while this may not occur in all examples of the same species : and the form of the caudal fin likewise
is occasionally inconstant, being slightly convex, concave, or cut square in fishes of the same species.

^
Some species are strongly compressed posteriorly, and in those from hilly regions we sometimes see folds

of skin more or less covering the eye like a lid.

Geographical distrihidion.—Fresh waters of India, Ceylon, and Burma.

SYNOPSIS OF SPECIES,

a. With eight barbels.

1. Nemacheilus Evezardi, D. 9. Greenish, with small dark blotches. Poona in the Deccan.

b. With six barbels.

2. Nemacheilus pavonaceus, J). \Q-20. Body barred ; caudal slightly notched.
3. Nemacheilus rubidipinnis, D. 15-16. Body with 12 to 15 bands. Caudal emarginate. Tenasserim.
4. Nemacheilus botia, D. 11-14. Body irregularly blotched. Caudal entire or slightly emarginate.

Througliout India and Ceylon, except Malabar.
5. Nemacheilus monoceros, D. 12. Caudal and dorsal fins barred. Caudal rounded. Assam.
6. Nemacheilus pulchellus, D. 12. Caudal forked. Yellow blotches on body. Fins barred. Bowany

river.

7. Nemacheilus sinuatus, D. 10-11. Caudal cut square. Vertical brown bands, with shorter inter-

mediate ones. Dorsal and caudal barred. Wynaad.

* This includes species from Western Turke.stan, having the air-vessel in two parts, the anterior enclosed in a bony capsule,
the posterior free and elongated in the abdominal cavity.
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8. Nemacheilus Guentheri, D. 10-11. Eeticulated with brown. Caudal forked. Neilglierries.

9. Nemacheilus semiarmatus, D. 10-11. Irregular spots and bars on the body and fins. Caudal forked.

Neilgherries.

10. Nemacheilus corica, D. 10. About 13 blotches along the side. Caudal forked. N.E. Bengal,

Punjab, Assam.
11. Nemacheilus ruincola, D. 9-11. Eleven to 17 brown bands on the body, as wide or wider than the

ground colour. Dorsal and caudal banded or spotted. Caudal forked. Himalayas.

12. Nemacheilus montanus, D. 9-10. Eleven to 12 vertical bands. Caudal emarginate. Himalayas.

13. Nemaclieilus striatus, D. 11-12. Sixteen to 20 vertical bands, wider than the ground colour.

Caudal emarginate. Wynaad.
14. Nemacheilus multifasciatus, D. 10. Snout compressed, eye small; numerous vertical bands,

widest in last 1/2 of body. Caudal lobed. Darjeeling and Assam.

15. Nemacheihis Denisonii, D. 10. Mouth of moderate width. Nine to 12 vertical bands wider than

the ground colour. Caudal lobed. Southern India and the Deccan.

16. Nemacheilus itctostiijma, T). 10. Snout compressed: eye of moderate size. Ten to 14 vertical

bands wider than the ground colour. Caudal lobed. Ceylon.

17. Nemacheilus zonalternans, D. 11. Ten to 11 vertical bands, with intermediate ones superiorly.

Dorsal and caudal spotted. Caudal entire. Tenasserim provinces.

18. Nemacheilus Ladacensis, D. 10. Sixteen to 18 interrupted and sinuous bands. Caudal lobed or

emarginate. Tibet.

19. Nemacheilus zonata, D. 9. Eleven to 1-5 dark zones encircle the body, which are not half the

width of the ground colour. Caudal forked. Assam, Jumna and Ganges rivers, and Orissa.

20. Nemacheilus cincticanda, D. 10. Ten brown zones encircle the body, usually wider than the

ground colour. Caudal slightly forked. Upper Assam and Burma.

21. Nemacheilus trianrjularis, D. 10. Seven black-edged angular bands on the body. Caudal

emargiuate. Travancore.

22. Nemacheilus savona, D. 10-11. Ten to 12 very narrow white bands. Caudal slightly emarginate.

Bengal and N.W. Provinces.

23. Nemacheilus Beavani, D. 10. Dark bands, wider than the interspaces. Caudal forked. Cossie

river and Bowany.
24. Nemacheilus spilojiterus, D. 9-10. Eleven to 15 irregular bands. Caudal slightly emarginate.

Himalayas, Assam and Cochin China.

25. Nemacheilus marmoratus, D, 9. Mottled with brown. Caudal entire. Cashmere.

26. Nemacheilus Stoliczkce, D. 9. Marbled with brownish black. Caudal emarginate. Head waters of

Indus, also Tibet.

27. Nemacheilus Blythii,D. 9. Brownish. Caudal forked. India?

28. Nemacheilus Butanensis, D. 9. Caudal rounded. Boutan.

29. Nemacheilus gracilis, D. 9. Brownish. Caudal emarginate. Head waters of Indus.

30. Nemacheilus turio, D. 8, (10 ?) Spotted and blotched. Caudal emarginate. Assam.

31. Nemacheilus guttatus, D. 8. Dark blotches. Caudal entire. Upper Assam.

a. With eight barbels.

1. Nemacheilus Evezardi, Plate CLIII, fig. 11.

B. iii, 9(f), P. 12, V. 8, A. 7(1), C. 17.

Length of head 5^, of caudal 5, height of body 6 in the total length. Eyes—jnst before the middle of

the leno-th of the head and rather minute, about 3 diameters from the end of the snout and the same apart.

Head broad, its width equalling its length without the snout, which is rounded. No spine on the head.

Barbels— y^ell developed, one pair of nasal, reaching to opposite hind edge of the eye: two pair of

rostral, and one maxillary pair. Fins—dorsal commences opposite to the ventrals and midway between the

anterior margin of the orbit and the base of the caudal ; upper edge of dorsal fin slightly convex
;
pectoral

longer than tlie head, and reaching three quarters of the distance to the base of the ventral. Caudal rounded.

Scales—werj minute. Lateral-line—uxdiatinct. Colours—greenish, with small dark blotches having a vertical

direction, a dark spot at the base of the caudal fin, which has four V-shaped bands : some spots on dorsal

fin : outer half of pectoral dark.
• j •

Habitat.—Poena. A single specimen received amongst a collection which Colonel Evezard assisted in

procuring. The example is figured life size.

6. With six barbels.

2. Nemacheilus pavonaceus, Plate CLIII, fig. 12.

Cobitis pavonacea, McClelland, Ind. Cyp. pp. 305, 437, pi. 62, fig. 1; Cuv. and Val. xviii, p. 37; Bleeker,

Beng. p. 70.
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Nemacheilus paiwnaceus, Giintlier, Catal. vii, p. 348.

AcanthocolUis longipinnis, Peters, Mon. Ak. Wiss. Berl. 1861, p. 712.

B. iii, D. 16-20(-|-;|^), V. 8, A. 7(|), C. 19.

Length of head 5f , of caudal 7|, height of body 6, of dorsal fin 5^ in the total length. Eyes—in

the middle of the length of the head, diameter 2/9 of length of head, 2 diameters from end of snout. In some

Hpecimens the pre-orbital forms a blunt spine. Fins—dorsal situated rather in front of the middle of the

total length, it commences nearer to the snout than to the base of the caudal, which latter is slightly

emarginate. Scales—absent. Colours—body crossed by about twenty half bars of a darkish gray : a dark

ocellus surrounded by a light margin exists' upon the upper portion of the base of the caudal fin. Dorsal and

caudal barred.

Habitat.—Assam.

3. Nemacheilus rubidipinnis, Plate CLIII, fig. 4.

Cohitis ruhidipinnis and semieonata, Blyth, Proc. Asi. Soc. of Beng. 1860, pp. 170, 171.

Nemacheilus ruhidipinnis and semizonata, Giinther, Catal. vii, p. 348.

B. iii, D. 15-16(„?„), P. 14, V. 8. A. 7(f), C. 19.

Length of head 5i, of caudal .5f
, height of body 6 in the total length. Eyes—in the middle of the

length of the head, 2 diameters from the end of snout, and IJ apart. The greatest width of the head equals

its length excluding the snout. (The spine-like process projecting from the middle of the upper lip is the end

of the premaxiUaries.) Barbels—ihe two rostral pairs reach to below the front edge of the eye. The maxillary

pair are of about equal length. Fins—dorsal commences in advance of the ventral, and rather nearer the

snout than the base of the caudal fin, its upper edge is oblique : pectoral as long as the head and reaching

rather above 2/3 of the distance to the ventral, which last goes rather above 1/2 way to the anal. Scales-

very diatinct all over the hodj : 15 rows between the lateral-line and base of the ventral fin. Caudal nearly

entire. Colours—reddish brown, with 12 to 16 irregular darkish bands descending from the back and ending in

dark spots below the lateral-line : 4 to 6 oblique bands on the dorsal fin : 6 to 8 u-regularly vertical bars on

the caudal, which has a black ocellus on the upper half of its base.

Habitat.— Te-nasserim. I am indebted to Dr. Anderson of the Calcutta Museum for the example

figured.

4. Nemacheilus botia, Plate CLVI, fig. 5.

Cohitis botia and bilturio, Ham. Buch. Pish. Ganges, pp. 350, 358, 394, 395 ; Cuv. and Val. xviii, pp. 35,

72 ; Bleeker, Beng. p. 70.

Cohitis himucronata, ocellata and scaturigina, McClell. Ind. Cyp. pp. 304, 435, 436, pi. 51, fig. 4, and 6

(from H. B.'s MS.)
Cohitis moreh, Sykes, Fishes of Deccan, T. Z. S. ii, p. 366 : Bleeker, Beng. p. 70.

Somileptes unispina, Swainson, Fishes, ii, p. 311.

Nemacheilus botia and urophthalmus, Gunthcr, Catal. vii, pp. 348, 349: Day, P. Z. S. 1869, p. 382.

Bil-turi and BalU-potiah, Assam; Soon-da-lee, Punj.

B. iii, D. 12-14(„^^), P. 11, V. 8, A. 7(1), C. 17.

Length of head 4^ to 54, of caudal 4i, height of body 4J in the total length. &/es—diameter 3| to 4

in the length of head, Ii to 1| diameters from end of snout and Ii apart. The greatest width of the head

equals half its length. Preorbital has in some specimens a projection which is movable below the orbit (A'.

^Kjijo), whilst in others it is entirely concealed by the skin (N. bilturio). Barbels— long, the maxillary pair

reaching to below the posterior edge of the eye. Fins—dorsal commences rather nearer the snout than to the

base of the caudal fin, whilst the length of its base equals that of the head, its upper edge nearly straight.

Pectoral as long as the head. Ventral inserted under the middle of the dor.sal, caudal slightly notched.

Scales—distinct. Lateral-line— complete, 12 rows of scales between it and the base of the ventral fin. Colours

— grayish, with from 10 to 14 short bars on the lateral-line, and a number of irregular blotches above it,

sometimes forming bands over the back. Dorsal fin orange and with rows of black spots : caudal with about

seven irregular bars of a > shape, and a black ocellus on the upper portion of the base of the fin.

The Cohitis scaturigina, McClell. is an elongated variety, the height of the body being about 6^ in the

total. 1 have obtained it in Assam.

Variety, Nemacheilus aureus, Plate CLVI, fig. 4.

D. ll-12(-5--=,5). Dorsal fin of much less extent than in N. hotia. Lateral-line ceases opposite the

posterior end of the dorsal fin.

This form I consider cannot be a distinct species, as I have received three examples from Poona all with

an incomplete lateral-line, whilst the number of rays in the dorsal fin were ^^^.T-y, thus giving all the intermediate

forms. The back is not quite so high as is usual, but I find some Assam examples show the intermediate

links.

ITahltat.—Sind, Punjab and throughout India (except the Malabar coast and South of the River Kistna),
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Ceylon, common in Assam. Although the variety N. aureus is found in Assam, it is more abundant thau

.V. htjtia in the upper portion of the Ganges and Jumna. It is also the form in the Nerbudda, and through the

Deccan, where however the N. botia is likewise to be obtained.

5. Nemacheilus monoceros.

Cohitis monoceros, McClell. Ind. Cyp. pp. 305, 438, pi. 52. fig. 2 ; Cuv. and Val. xviii, p. 38 ;
Bleeker,

'

Beng. p. 70.

Nemacheilus monoceros, Giinther, Catal. vii, p. 358.

B. iii, D. 12, P. 12, V. 8, A. 6, C. 18.

Length of head 1/4 of the total without the caudal fin. iJ?/es— situated behind the middle of the

length of the head. Ftras — (according to the figure) : upper margin of dorsal nearly straight, caudal rounded.

Colours—body greenish-yellow with a silvery lustre, opercles tinged with green. Caudal and dorsal streakeil

with numerous small brown bars.

Habitat.—Assam.

6. Nemacheilus pulchellus, Plate CLVI, fig. 7.

Day, Journ. Linn. Soc. xi, p. 528.

B. iii, D. 12(i%), P. 15, V. 9, A. 7(f), C. 21.

Length of head 5-i, of caudal 4i, height of body 5 in the total length. Eyes—rather small, in the

middle of the length of the head, about two diameters from end of snout, and rather above one apart. Cleft of

mouth reaches 1/2 way to below orbit. Anterior profile of head very abrupt. The greatest width of the head

equals its length excluding the snout. Barbels—sis, the rostral thicker than the maxillary pair, and none more

than one diameter of the orbit in length. i^Mts— dorsal commences slightly nearer snout than base of caudal, its

upper edge oblique : the fin equal to the height of the body below it. Peetoi-al as long as the head, its central

rays tbe longest, it reaches 2/3 of the distance to the ventral, which latter extends nearly 3/4 of the way to

the anal, the last laid flat reaching the base of the caudal which has sharp lobes. Scales— very minute, most

apparent in the posterior portion of the body. Lateral-line—moderately distinct. Colours—this beautiful

little loach is of grayish colour, becoming whitish below : there are along the side between the head and

middle of the dorsal fin two rows of large, vertical, canary-yellow spots, ha-ving deep black margins: posterior

to which they become wide vertical bands 2/3 as wide as the ground colour. Caudal with three or four oblique

black bands, and a deep black spot at the centre of its base. Dorsal yellowish-orange at its upper anterior

portion, two wide black bars along its centre, and one across the anal.

Habitat.—Bowany River to 2^ inches in length.

7. Nemacheilus sinuatus, Plate CLVI, fig. 3.

Day, Proc. Zool. Soc. 1870, p. 371.

B. iii, D. 10-11(^?8), P- 12, V. 8, A. 7(1), C. 18.

Length of head 5, of caudal 5^- to 6, height of body 6 in the total length. Ei/es - situated slightly

before the middle of the length of the head, 2} diameters from end of snout, H diameters apart. The

greatest width of the head equals its length excluding the snout. Barbels—long and thin. Fins—dorsal

arises slightly in advance of tbe ventrals, and midway between the snout and the base of the caudal, which

last is cut square, but some of the outer rays are rather the shortest. ScflZes— distinct : 10 rows between the

lateral-hne and the base of the ventral fin. Lateral-line—ceases opposite the middle or end of the dorsal fin.

Colours-- o\i\e, with irregular vertical brown bands, having shorter intermediate ones. A black ocellus at the

upper portion of the base of the caudal fin. Dorsal yellow, with three or four rows of black spots. Caudal

orange with four > shaped bars, the centre of each of which is inverted.

Habitat.—Wynaad.

8. Nemacheilus guentheri, Plate CLVI, fig. 10.

Day, Proc. Zool. Soc. 18G7, p. 285; Giinther, Catal. vii, p. 361.

B. iii. D. 10-11(t?3), p. 11, V. 7, A. 7(|) C. 19.

Length of head 5\, of caudal 6, height of body 7 in the total length. B)/es—situated just before the

middle of the length of the head, 1^ diameters from end of snout, 1 diameter apart. Width of the head

equals its length behind the orbit. Free portion of tail longer than deep. Fins—upper margin of dorsal

oblique, the fin commences about midway between the end of the snout and the base of the caudal, which

last is lobed. Pectoral extends three-fifths of the distance to the base of the ventral. Scales^—small, but

distinct. Lateral-line— incomplete. CoZomj-s—pinkish, coarsely reticulated with olive brown markings, leaving

three rows of large spots along the side : a black band at the base of the caudal fin, which has two indistinct

dark bands across either lobe, the extremities of which are stained. Two rows of fine black dots along the

dorsal fin, and one across the anal.

Habitat.—Rivers along the lower slopes and base of the Neilgherry hills.
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9. Nemacheilus semiarmatus, Plate CLVI, fig. 11.

Day, Proc. Zool. Soc. 186", p. 286; Giintlier, Catal. vii, p. 353.

B. iii, D. 10-11 (V). P- 12, V. 7, A. 7(f), C. 18.

Length of head Oj, of caudal 55, height of body 5^ in the total length. Eyes—diameter 4^ in the

length of head, \\ diameters from end of snout, 1 diameter apart. The greatest width of the head equals its

length excluding the snout. Free portion of tail as deep as long. Fins—origin of dorsal midway between
the snout and the base of the caudal. Pectoral as long as the head, the basal half of some of its outer rays

being generally stiffened by osseous matter. Caudal lobed in its last half. Scales—minute, becoming most
distinct in the last half of the body. Lateral-line—complete. Colours—light brown, with numerous
irregularly shaped spots and bars proceeding from the back towards the lateral-line : head bi'ownish, with a

dark line from the snout through the orbit. Dorsal fin with about three rows of dark spots : caudal

irregularly barred : a dark line runs along the centre of the back.

Habitat.—Bowany and Seegoor rivers along the base of the Neilgherry hills : also imported into tanks on

those mountains.

10. Nemacheilus corica, Plate CLVI, fig. 1.

Cobitis corica. Ham. Buch. Fish. Ganges, pp. 359, 395 ; Cuv. and Val. xviii, p. 36 ; Bleeker, Beng.

p. 70.

Schistura punctata, McClell. Ind. Cyp. pp. 308, 442, pi. 53, f. 4 (from H.B.'s MS).
Acoura cinerea, Swainson, Fishes, ii, p. 310.

Nemacheilus corica, Giinther, Catal. vii, p. 361.

Khorika, Beng.

B. iii, D. 10(1), P. 13, V. 8, A. 7(f), C. 17.

Length of head 5i, of caudal 5, height of body 6 in the total length. Eyes—of moderate size, in the

middle of the length of the head : nearly 2 diameters from the end of the snout. The greatest width of the

head equals its length excluding the snout. Barbels—thin, the external rostral pair longer than the orbit. Fins

—dorsal commences anterior to the ventral and nearer to the snout than to the base of the caudal, which last is

lobed in its posterior half, the lower being the longer : upper margin of dorsal fin oblique. Third and fourth

pectoral rays produced, reaching the base of the ventral fin. Scales—visible in the posterior half of the body.

Cofo«rs— bluish, with about thirteen black blotches along the middle of the side, and smaller ones above and

descending to between them : usually a silvery band along the middle of the side.

Habitat.—N.E. Bengal, Punjab and Assam.

11. Nemacheilus rupicola, Plate CLIIl, fig. 9.

ScMstura rupicola, McClelland, Journ. Asiat. Soc. Beng. vii, pi. 55 f. 3, and Ind. Cyp. pp. 309, 441, pi.

57, f. 3.

Cobitis rupecula, Cuv. and Yal. xviii, p. 40 ; Bleeker, Beng. p. 70.

? Cobitis microps, Steind. Verb. Zool. Bot. Ges. Wien, 1866, p. 794, t. 13, f. 3.

Neviacheilus rupecula and .' inicropjs, Giinther, Catal. vii, pp. 361, 357.

Saant-al, Punj.

B. iii, D. 9-ll(f:|), P. 10, V. 8, A. 7(f), C. 18.

Length of head hh, of caudal 6, height of body 7 to 8 in the total length. Eyes—sxasM, in the middle

of the length of the head : the width of the interorbital space equals about 3/4 the length of the snout.

Head nearly as wide as long. Mouth transverse and snout obtuse in the adult. Free portion of tail not as

deep as long. Fins—the dorsal's upper margin oblique, it commences midway between the nostrils and the

base of the caudal fin : pectoral extends a little above half the distance to the ventral. Caudal emarginate.

.S't-a/es— absent, or minute in the posterior half of the body. LatemZ-?me— complete. Colours—yellowish,

with 12 to 17 vertical brown bands, much narrower than the intermediate ground colour, and decreasing in

width below the lateral-line, they are sometimes incomplete as shown in the figure : a wide dark band across

the base of the caudal, which fin as well as the dorsal has several rows of spots forming bands : a dark mark
at the base of the anterior dorsal rays, sometimes another at the base of the middle ones.

Habitat.—Himalayas and ? Tibet at 16,000 feet above the sea.

12. Nemacheilus montanus, Plate CLlII, fig. 6.

Scliistwra montana, McClell. Ind. Cyp. pp. 307, 440, t. 57, f. 1.

Cobitis montana, Cuv. and Val. xviii, p. 69 ; Bleeker, Beng. p. 70.

Saant-at, Punj.

B. iii, D. 9-10(^2^), P. 10, V. 7, A. 7(f), C. 19.

Length of head 5| to 5j, of caudal 5 to 6, height of body 8V in the total length. Eyes—sma.\\,



FAMILY, V—CYPRINID^. 617

diameter 1/5 of the length of the head and situated before the middle of its length, rather above 1 diameter

apart. The greatest width of the head equals its length, excluding the snout which is rather pointed. The

preorbital is in the form of an obtuse moveable projection, which is sometimes covered by skm. Barbels--

short, but stout. i^iw..s—dorsal commences midway between the posterior margin of the orbit and the base of

the caudal fin. Pectoral reaches above half way to the root of the ventral : caudal with rounded lobes in the

adult, more pointed in the young. Free portion of the tail 2/3 as deep as long. .Sca/es—minute.
_

Colours—

eleven to twelve vertical brown bands, each fi-om nearly as wide to three times as broad as the buff interspaces.

Caudal with a black band at its base, and a bar across each lobe. Dorsal with a black base and a black mark

at the base of its two first rays, and a dark bar across its centre.

Nemachilus montanus, Giinther, although closely resembling the typical form, is not this species, but

A', multifasciatus. His description is from two specimens in the British Museum which are thus noted in the

catalogue. " Simla, ah. Probably the typical specimens, from the collection of the East India Company."

This supposition I consider incorrect : the specimens were from the collection of the East India Company, but

without any locality attached. McClelland (Calcutta Journal Natural History, 1842, ii, p. 673), enumerates

the species he sent to Europe up to that time, and the only loaches were, 1 Cnhitis Boutanensis and 1 G. marmorata:

and in the Chronological list of the contributions to the Museum at the Indian house (see preface to the

Catalogue of Mammalia, 1851), it will be seen that he only sent one collection. However, many fish from other

parts were received at various periods, but as this species appears to be absent from Simla, I prefer confinmg

JlcClelland's two names of Simla species to the two forms of loaches now found there, and which agree

moderately well with his descriptions.

SaSitoi.—Himalayas : attaining at least 4.^ inches in length.

13. Nemacheilus striatus, Plate CLIII, fig. 8.

Day, Proc. Zool. Soc. 1867, p. 347 ; Gdnther, Catal. vii, p. 353.

Cul-irnm, and Kul-nakura, Tamil.

B. iii, D. ll-12(^.Vo), P. 11, V. 8, A. 7(1), C. 17.

Length of head 5^ to 7, of caudal 6 to 7, height of body 8 to 9 in the total length. Eyes—in the

middle of the length of the head, two diameters from the end of snout and U apart. The greatest width

of the head equals 1/2 its length. Barbels—well developed, the external rostral pair reaching the

posterior, and the internal to the anterior margin of the eye : whilst the maxillary one extends to the hind

edo-e of the orbit. JFi'»..s—dorsal arises slightly in advance of the ventrals, and nearer the snout than the base

of "the caudal fin: the caudal slightly lobed at its posterior extremity. Sca/es—developed, especially in the

posterior part of the body. Lateral-line- well marked : 15 rows of scales between it and the base of the ventral

fin. CoZoMrs—light reddish brown, with narrow vertical bands darker than the ground colour, and most

distinct in the posterior portion of the body, where there are from 12 to 16 behind the commencement of the

dorsal fin, and several more between that and the head, which last is marked all over with black lines and spots.

A black band at the base of the caudal fin. Dorsal brilliant orange, with a black edge having* a light external

margin, and a dark base : or else one or two rows of spots. Anal orange with some dull black spots
:
caudal

likewise yellow and spotted in two rows.

Eabitat.—Wj-aaad at 3000 feet elevation. It attains 2^ inches in length.

14. Nemacheilus multifasciatus, Plate CLIII, fig. 7.

? Schistura suhfusca, McClelland, Ind. Cyp. pp. 308, 443, pi. 53, f. 5.

? Cobitis subfuscus, Cuv. and Val. xviii, p. 80 ; Bleeker, Beng. p. 70.

Nemachilus montanus, Gunther, Catal. vii, p. 350 (not Schistura montana, McClelland).

Nemachilus subfuscus, Giinther, 1. c. p. 351.

B. iii, D. 10(1), P. 11, V. 9, A. 7(f), C. 18.

Lencrth of head 5^, of caudal 5^, height of body 6 in the total length. Eye.! -situated partly before

the middle of the length of the head, 2i to 2| diameters from end of snout and If apart. No enlargement

of the preorbital, Snout compressed. Mouth narrow. Barbels—the maxillary pair rather longer than the

eve the two rostral pairs slightly shorter. FiVis— dorsal commences about midway between the end of the

snout and the base of the caudal fin, which latter is lobed in its last fourth. Pectoral reaches half way to the

ventral Scales—small, most di.stinct in the last half of the body. LaieraZ-Z/He—complete. Colours -Yert\cn\

bands as wide as the .gi'ound colour, pass from the back to the lower surface of the_ abdomen, those between the

head and the dorsal fin are numerous, whilst there are about five posterior to it. In some examples these

anterior bands coalesce. A dark band at the base of the caudal and dark marks on the head radiating froni

the eye. Fins yellow, the dorsal with four bands of spots and an equal number or more on the caudal.

Ventral and anal with two bands each.

Habitat.—Darjeeling and Assam. The example figured (life size) was from Darjeeling.

15. Nemacheilus Denisonii, Plate CLIII, fig. 5.

Cobitis montanus, Jerdon, M. J. L. and S. 1849, p. 332 (not McClelland).
4 K
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Nemacleilus Benisonii, Day, Proc. Zool. Soc. 1867, p. 287 ; Giinther, Catal. vii, p. 352.

B. iii, D. 10(f), P. 11, V. 7, A. 7(1), C. 17.

Length of bead 6 to 54, of caudal b\, height of body 6i in the total length. %es—situated in the

aatei-ior half of the head, diameter 1/6 of length of head, 2 diameters from end of snout, and also apart. The

jrreatest width of the bead equals its length excluding the snout. Barheh—ihe maxillary extend to the

opercle, the rostral pairs are shorter. Fins—the dorsal commences midway between the end of snout and

base of' caudal, which last is lobed. Pectoral extends rather above 1/2 the distance to the ventrals. Scales--

minute. LaieraZ-Ziwe—complete. Colours—reddish brown, having from nine to twelve dark vertical zones,

those anterior to the dorsal fin sometimes coalescing rather irregularly across the back. Dorsal fin with three

rows of fine black spots and a black base. Caudal irregularly spotted in bands. Some dull spots on the

ventral and anal fins. Most of the head marbled with black dots.

There is a variety of this fish at Poona and elsewhere in the Deccan, its dorsal and caudal fins are more

spotted, whilst its body bands are more numerous having less width of ground colour.

Ilahitat.—Neiltrherry and Coorg hills, and rivers at their bases ;
Mysore and the Deccan. The example

tigurcd was from the Xeilgherries.

16. Nemacheilus notostigma.

Bleeker, Verb. Holl. Maatsch. Haarl. 1864, Cobit. et Cyp. Ceylon, p. 5, t. i, fig. 2; Gunther, Catal. vii,

p. 3V2.

B. iii, D. lO(-l), V. 7, P. 13, A. 7-8(^j'), C. 19.

Length of head 5| to 6, of caudal 5, height of body 5| in the total length. B^e.?— diameter 5 in

length of head, 2 diameters from end of snout, 1^ apart. Snout compressed and pointed. Barbels—all rather

lono-er than the eye. F/bs— dorsal highest in front, it arises midway between the snout and base of caudal

tin,"being a little in advance of the ventrals : it is not quite so high as the body below it. Pectoral nearly as

lono- as ''the head. Caudal lobed in its posterior third. Scales—indistinct. Colours—with ten to fourteen

vertical bands on the body, broader than the interspaces. A dark mark at the base of the caudal, which is

banded. A black spot at the base of the anterior dorsal rays, and a bar across the lower portion of the fin

in its last half, a single band across its centre.

This fish is very similar to A". Benisonii, but has a shorter head, a more compressed snout and rather a

lower dorsal fin. N. multifasciatus is also very similar, but has a much smaller eye.

Habitat.—Ceylon.

17. Nemacheilus zonalternans.

GoUtis zonalternans, Blyth, J. A. S. of B. 1860, p. 172.

Nemacheihis zonalternans, Day, Proc. Zool. Soc. 1869, p. 551.

B. iii, D. 2/9, A. ll(f)P. 11, V. 9, A. 7(|), C. 19.

jpyes—of moderate size, rather above 1 diameter from end of snout. F;«s—dorsal arises anterior to the

insertion of the ventral, and rather nearer the snout than the base of the caudal, which latter fin is entire.

Scales - distmct. Colours -ten to eleven bars descend down the lower 2/3 of the body to the abdomen, with

intermediate half bands superiorly between them. Dorsal and caudal fins spotted in bands.

Habitat.— Tenasserim Provinces, from whence Major Berdmore sent two specimens, I'-i and 16 inches

respectively in length.

18. Nemacheilus ladacensis.

Giinther, Catal. vii, p. 356 ; Day, Proc. Zool. Soc. 1876, p. JiJ, and Fishes, Yarkand, plate iv, fig. 4.

B. iii, D. 10(1), V. 9, A. 8(1), C. 19.

Length of head 5, of caudal 5i, height of body o.^ in the total length. %ks— diameter 5 to l.\ in

length of head, 2^ diameters from end of snout and 2 apart. Free portion of tail 1/2 as high as long.

Barbels—fhe maxillary ones scarcely reach the front edge of the eye, the longest rostral ones to below the

front nostril. Fms—upper margin of dorsal oblique, with its anterior angle rounded, it commences between

the front edge of the eye and the root of the caudal, which latter is emarginate. Pectoral extends rather

above half way to the base of the ventral. ScaZes—absent. Colours—oi a light fawn, with 16 or 18

interrupted darker and sinuous bands passing from the back down the sides : a silvery lateral band. Dorsal

and caudal finely spotted in lines : a darkish b.and on pectoral, ventral, and anal fins.

Habitat.—Tibet, from whence two specimens were procured.

19. Nemacheilus zonatus, Plate CLVI, fig. 2.

Schistura zonata, McClell, Ind. Cyp. pp. 308, 441, pi. 53, fig._l.

Cobitis zonata, Cuv. and Val. xviii, p. 3y ; Bleeker, Beng. p. 72.

Nemacheilus mugah, Day, Proc. Zool Soc. 1869, p. 382.

Mugah, Beng.

B. iii, D. 9(f), P. 11, V. 8, A. 7-8(f^j), C. 17, L. 1. 110.
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Lengtli of head 5, of caudal 5, height of body 65 in the total length. Syes— diameter 1/5 of length
of head, two diameters from end of snout, 1-^ diameters apart. Body with rather compressed sides. The
free portion of the base of the caudal rather longer than high. Snout pointed : no enlargement of pre-orbital.

The greatest width of the head equals its postorbital length. Barbels— all about as long as the eye. Finn—
dorsal arises midway between snout and base of caudal, its upper margin is straight : pectorals extend a little

above half way to the base of ventrals : caudal forked. Scales—small, but distinct : there being twelve rows
above the lateral-line, and thirteen between it and the base of the ventral fin. Lateral-line—commences by
two roots, which soon coalesce, when it is continued to the base of the caudal. Colours—yellowish, with
a green tinge : about fifteen brown bands, one-third as wide as the ground colour, pass across the back and
descend on either side below the lateral-line : a few near the head, and some in the posterior third of the body
are interrupted. Upper surface of head marbled with black. Fins immaculate, but the two first anal rays are

black anteriorly, and there are also slight black marks near the end of the ventrals and on the outer side of

the pectorals. Rostral barbels orange. The young have a wide silvery band along the side, ending in a dark
mark at the base of the caudal fin.

Habitat.—Throughout the Jumna and Ganges rivers and their affluents, Bheer Bhoom, Assam and
Orissa. It attains at least two inches in length : the example figured (life-size) was from Midnapore.

20. Nemacheilus cincticauda, Plate CLVI, fig. 6.

Cohitis cincticauda, Blyth, J. A. S. of B. 1860, p. 172.

Nemacheilus cincticauda, Day, Proc. Zool. Soc. 1869, p. 562.

B. iii, D. 10(f), P. 11, V. 8, A. 7(f), C. 19.

Length of head 6|, of caudal 4^, height of body 61 to 7 in the total length. Eyes—situated in

the middle of the length of the head, 2 diameters from end of snout, Ij diameters apart. Preorbital
projecting and with a free lower edge in some but not in all examples. Barbels—well-developed, the maxillary
reaching to below the front edge of the orbit. The free portion of the tail longer than high. Fins—dorsal
with its upper margin straight, it arises nearer the snout than the base of the caudal, which last is slightly

.forked with pointed lobes. Pectoral extends three-fourths of the distance to the ventral. Sca/es—minute.
(JoZowrs—yellowish, with ten regular brown zones encircling the body, and sometimes but not always broader
than the ground colour, or the bands may be broken up and irregular : a dark bar at the base of the caudal,

and a dark band between the eye and the snout : occasionally a dark mark on the opercle. Dorsal with some
black spots.

Habitat.—Burma. The example figured was from Prome.

21. Nemacheilus triangularis, Plate CLllI, fig. 10.

Day, Proc. Zool. Soc. 1865, p. 295, and Pishes of Malabar, p. 203, pi. 14, fig. 1 ; Giinther, Catal. vii.

p. 352.

B. iii, D. 10(f), P. 11, V. 9, ^. 7(f), C. 19.

Length of head 6|, of caudal 5^, height of body 6 in the total length. i?yes -diameter 4| in length of
head, 2 diameters from end of snout and 1 apart. The greatest width of the head equals half its length.

Barbels—of moderate length. Fins—upper margin of dorsal fin oblique, it commences midway between the
end of the snout and the base of the caudal, which latter is emarginate. Scales—small but distinct in the last

portion of the body : upwards of 20 rows between the lateral-line and base of the ventral fin. Lateral-line—
complete. Colours—yellowish, with about seven black-edged bands on the body and head disposed in a

> shape. Dorsal with three irregular rows of black spots. Pectoral, ventral, and anal unspotted, but stained

at their margins. Several oblique bars across each lobe of the caudal which has a black mark at its base.

Habitat.—Travancore hills.

22. Nemacheilus savona, Plate CLV, fig. 8.

Cobitis savona, Ham. Buch. Fish. Ganges, pp. 357, 394 ; McClelland, Ind. Cvp. pp. 308, 442, pi. 53,

fig. 3 (from H. B.'s MS.) ; Cuv. and Val. xviii, p. 32 ; Bleeker, Beng. p. 70.

Acoura obscura, Swainson, Fishes, ii, p. 310.

Nemachilus savona, Giinther, Catal. vii, p. 354.

Savon-Jchorka, Beng.

B. iii, D. 10-11( V)> P- 10- V. 7, A. 7(f), C. 18.

Length of head 4^ to 4f, of caudal 5^ to 6, height of body 6 in the total length. Eyes—rather large,

rather behind the middle of the length of the head, 2 diameters from the end of snout, and'li apart. Hciid,

as broad as it is long without the snout. Barbels—long, the rosti-al and maxillary ones reach the- eye. Fins—
dorsal with its upper edge rather convex, it arises midway between the anterior edge of the orbit and the

base of the caudal fin, and its commencement is before the origin of the ventrals. Pectoral extends two-thirds
of the distance to the ventral, which last scarcely reaches half way to the anal. Caudal very slightly

emarginate, its lobes being rounded. Lateral-line—incomplete. Scales—small, most distinct in the posterior

portion of the body. Colours—purplish, becoming lighter on the abdomen, having from ten to twelve very
4 K 2



620 PHTSOSTOMI.

narrow vertical white bands, not above 1/8 or 1/6 as wide as the ground colour, a black band at the root of the

caudal fin ; a black blotch at the base of the first few dorsal rays, on to which the white body bands are

continued, and four or five rows of dark spots on the fin. Caudal with narrow bands of dark spots : two bands

also on the ventral and anal fins.

Habitat.—Bengal and N. W. Provinces. 1 received some specimens from the hills near Ranigunj. The
example figured (life-size) was from the N.W. Provinces.

23. Nemacheilus Beavani, Plate CLVI, fig. 8.

Neniachilus heavani, Giinther, Catal. vii, p. 350.

Nemacheilus chryseus. Day, Journ. Linn. Society, Zool. xi, p. 529.

B. iii, D. 10(1), P. 11, V. 7, A. 7(f), C. 19.

Length of head 5, of caudal 5t, height of body 65 to of in the total length. Eyes—small, just before

the middle of the length of the head. The greatest width of the head equals half its length. Preorbital not

enlarged. Free portion of the tail as long as deep. Barbels—six, four rostral and two maxillary. Fins—
dorsal with an oblique upper edge, it arises slightly nearer the end of the snout than the base of the caudal.

Pectoral extends two-thirds of the distance to the root of the ventral. Caudal lobed. Srales—minute.

Colours—body with nine dark cross bands, broader than the lighter interspaces, a black streak across the root

of the caudal. Dorsal and caudal rays with blackish dots. The bands appear to be absent in some specimens.

Habitat.—Bowany river in iladras and iSlysore, also Orissa. The example figured (life-size) was from

the Bowany.

24. Nemacheilus spilopterus, Plate CLIII, fig. 9.

Colitis spilopterus, Cuv. and Val. xviii, p. 27, pi. 522.

Neniachilus spilopterus, Giinther, Catal. vii, p. 358.

B. iii, D. 9.10(y^s), P- 15, V. 7, A. 7(|), C. 19.

Length of head 5f to 6, of caudal 6i to 7, height of body 85 to 9 in the total length. Eyes—near the •

summit of the head and in or rather before the middle of its length, 2 diameters from end of snout, and 1^-

apart. No enlargement of the preorbital. Barbels—short. Free portion of tail about twice as long as

high. Fins— dorsal with an oblique upper margin, it commences midway between the end of the snout and

the root of the caudal. Pectoral reaches half way to the base of the ventral. Caudal slightly emarginate.

Scales—absent. Colours—greenish yellow, with from eleven to fifteen irregular bands crossing the back, and a

black band across the root of the caudal fin. A black blotch at the base of the three first dorsal rays,

two bands along the fin, another along its base, and three on caudal.

This species is very closely allied to N. montaims, differing in the form of the head, size of the eye, and

pectoral fin, also in the markings of the dorsal and caudal.

Habitat.—Himalayas, Assam, and Cochin China.

25. Nemacheilus marmoratus, Plate CLV, fig. 9.

Cobitis marmorata, Heckel, Fisch. Kaschmir, p. 70, t. 12, figs. 1—2, and Hiigel, Kaschmir, iv, p. 380 :

Cuv. and Val. xviii, p. 41 ; Bleeker, Beng. p. 70.

Cobitis vittata, Heckel, 1. c. p. 80, figs. 3, 4; and Hiigel, Kaschmir, iv, p. 382 ; Cuv. and Val. xviii, p.

42 ; Bleeker, Beng. p. 72.

Neniachilus marmoratus, Giinther, Catal. vii, p. 350 ; Day, Proc. Zool. Soc. 1876, p. 798.

B. iii, D. 9(f), P. 11, V. 7, A. 7(1), C. 17.

Length of head 4J to 5, of caudal 5, height of body 7 in the total length. Sye.*—situated in the middle
of the length of the head : two diameters from the end of snout. Free portion of tail from 1 j to 2 times as

long as high. Fins—upper margin of dorsal fin oblique, commencing midway between the end of the snout
and the root of the caudal, which latter is somewhat convex or cut square at its extremity. Pectoral reaches

half way to the root of the ventral. Scales—absent. Colours—marbled or irregularly blotched and mottled

with brown. Fins more or less spotted. In some specimens a dark baud exists along the body and some bars

over the back of the tail. (N. vittata.)

Habitat.—Cashmere Lake.

26. Nemacheilus StoliczkaB, Plate CLV, fig. 10.

Cobitis StoliczliCB and tenuicauda. Stein. Verb, zool-bot. Ges. Wien, 1866, p. 793, t. 14, fig. 2, and t.

xvii, f. 3.

Nemachilus tenuicauda, StoliczhcB and Griffithii, Giinther, Catal. vii, pp. 357, 360.

Nemacheilus StoUczkoe, Day, Proc. Zool. Soc. 1876, p. 795, Pishes of Yarkand, Plate v, fig. 2.

B. iii, D. 9(f), P. 13, V. 8, A. 7(1), C. 15.

Length of head 6, height of body 8 in the total length. Eyes—diameter 8 in length of the head, 3 diameters
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from end of snout and 2 apart. Barlels—the maxillary the longest and reach to below the hind edge of the eye.

Fins—origin of dorsal nearer root of caudal than end of snout, its upper margia oblique with the anterior

corner rounded. Pectoral extends a little above half way to the root of the ventral. Caudal slightly

emarginate. Scales—absent. Colours—grayish along the back, becoming lighter beneath, marbled all over

with dark green or black spots or bands. Dorsal, caudal, and sometimes outer 2)ectoral rays barred.

The examples of N. ijriffitUi in the British Museum* belong to this species. The chief point of

difference between the two descriptions appears to have consisted in the N. Stoliczkw, being " scaleless," and

the griffithii having " scales " which, however, it has not. Having drawn the author's attentiou to the discrepancy

between what exists and the text of the catalogue, he has been good enough to inform me that " scales " as

appertaining to the species must be a misprint for " scaleless."

Habitat.—Leh or Ladak and waters going du'ectly into the Indus near its source, and Tibet, also

Yarkand where the streams go into the Yarkand river.

27. Nemacheilus Blythii.

Day, Proc. Zool. Soc. 1869, p. .^52.

B. iii, D. 9(f), V. 9, A. 7(f), C. 19.

Length of head 5, of caudal 5, height of body GJ in the total length. J??/es—diameter 2/9 of length

of head, 1 diameter from end of snout, If apart. Barbels—longer than the orbit. Fins—dorsal commences

midway between the snout and the base of the caudal fin, which latter has sharp lobes. Scales—minute.

Colours—brownish, becoming lighter on the abdomen ; a dark band at the base of the caudal.

Habitat.—Doubtful. Two specimens 3 inches long exist in the Calcutta Museum.

28. Nemacheilus Butanensis.

Cobitis Boutanensis, McGlell. C. J. N. H. ii, p. 586 ; Bleeker, Bang. p. 70.

Nemachilus butanensis, Giinther, Catal. vii, p. 358.

B. iii, D. 9, V. 7, A. 7.

Length of head 5|, of caudal 63, height of body 7 in the total length. Eyes—smatt, in the middle of

the length of the head." Free portion of tail elongated and compressed, its depth being 2/3 of its length.

piiig—upper margin of dorsal convex, it commences nearer to the end of the snout than to the root of the

caudal, which latter is rounded. The pectoral does not extend half way to the base of the ventral. Scales—

distinct. Colours—doubtful.

Habitat.—Boutan, where it attains 5 inches in length. McClelland's type in the British Museum is in a

bad state, and quite unfit to figure from.

29. Nemacheilus gracilis.

Day, Proceedings Zoological Soc. 1876, p. 798, and Fishes of Yarkand, Plate iv, fig. 5.

B. iii, D 9(f), P. 13, V. 8, A. 8(f), C. 17.

Length of head 5|, of caudal 6^, height of body 6^ in the total length. %es—diameter 11 in length

of head, 4 diameters froin end of snout, and 2§ apart. The greatest width of the head equals its length

excluding the snout. Barbels—the maxillary ones about twice as long as the eye, the outer rostral pair reach

the hind nostril : the inner are shorter. Fins—dorsal commences midway between the eye and base of the

caudal fin, its upper edge is nearly straight, it is not quite so high as the body below it. Pectoral not quite so

long as the head, it reaches rather above half way to the ventral, which latter is inserted somewhat in advance

of the origin of the dorsal and extends 1/2 way to the anal. Anal laid flat reaches 1/2 way to the base of the

caudal, which latter is slightly emarginate. Free portion of the tail half as high at its base as it is long.

Scales—ah&ent. Colours—brownish along the back, becoming yellowish beneath : dorsal and caudal with dull

spots.

Habitat.—Basgo on the head waters of the Indus.

30. Nemacheilus turio.

Cobitis turio, Ham. Buch. Fish. Ganges, pp. 358, 395 ; Cuv. and Val. xviii, p. 33 ;
Bleeker, Beng. p. 7^)

Cobitis gibbosa, McClell. Ind. Cyp. pp. 304, 436, pi. 52, fig. 7 (from H. B.'s MS.)

Cobitis arenata, Val. in Jacq. Voy. Ind. Poiss. pi. 15, fig. 1 ; Cuv. and Val. xviii, p. 28 ;
Bleeker, Beng.

p. 70.

Acoiira argentata, Swainson, Fishes, ii, p. 310.

Nemachilus turio, Giinther, Catal. vii, p. 360.

Turi, Assam.

* The first fishes brought me as tj-pes of N. griffithii, were examples of Genus LepidocephalichtUys. whereupon I suggested

a transposition of labels had occurred : a mouth subsequently two others were produced as the real types and wliich I have considered

such, as their lengths agreed with what had been asserted in the Catalogue.
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B. iii, D. 8 (10 ?), P. 12, V. 8, A. 7 , C. 19.

Length of head (according to figure) about 1/5, of caudal 1/5, height of body 1/5 of the total length.

g„es of moderate size. Free portion of tail appears higher than long. Back elevated. Fi'jis— dorsal

commences midway between the end of the snout and the base o£ the caudal fin: pectoral nearly reaches the

ventral. Caudal emarginate. Colours—body irregularly spotted and blotched.

Habitat.—Assam, said to have been taken at Goalpara.

31. Nemacheilus guttatus.

Gobitis guttata, McClell. Ind. Cyp. pp. 305, 438, pi. 52, fig. 5, 6 ;
Cuv. and Val. xviii, p. 7'J ;

Bleeker,

Beng. p. 70. .

Nemachilus guttatus, Giinther, Catal. vii, p. 360.

B. iii, D. 8.

This species is said to have only four barbels. Colours—Wghi green with dark blotches.

Habitat.—Joorhath in Upper Assam.
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Family, YI— CLUPEID^, Cuvier.

Gill-openings usually very wide : pseudobranohiae, when present, well developed. Abdomen mostly

compressed, generally into a sharp edge, and usually serrated. Opercular pieces four. Eyes lateral, with or

without adipose lids. Margin of the upper jaw formed mesially by the premaxillaries, laterally by the

maxillaries, which are composed of three pieces not ossified together. Mouth may have a deep cleft, with

small premaxillaries and the maxilla elongated, and either the upper or lower jaw projecting: or the

mouth may be transverse. Barbels absent. Fin rays articulated. A single dorsal with a few or moderate

number of weak rays ; anal sometimes many-rayed. Scales on the body : as a rule none on the head.

Lateral-line mostly absent. Stomach with a " cul de sac." Air-vessel more or less simple. Pyloric

appendages, when present, numerous.

The herrings are well represented in the Seas of India, and are largely consumed by the native

population. As a rale they are much more abundant along the Malabar than the Coromandel Coast. The
oil Sardine (Gltqiea Zon^iceps), comes in vast numbers more especially to Malabar, but is uncertain as to its

movements, occasionally being absent for many consecutive years, as will be alluded to under the head of the

species. The Hilsa fish (Glupea ilislia), at certain periods of the year ascends the larger rivers for the

purpose of depositing its ova,* and is then captured in enormous quantities, its flesh being considered a great

delicacy.
,

Geographical distribution.—The herrings are found in most seas and many enter fresh waters.

SYNOPSIS OF GENERA.

First group—Engeaulifoemes.

Upper jaw prominent. Mouth with a very deep cleft. Premaxillaries small and united to the

maxillaries, the latter being elongated. Eyes covered by skin.

1. Engraulis—No pectoral filaments. Extent of union between the gill-membranes short. Abdomen
serrated, p. 624.

2. Coilia—Upper pectoi'al rays produced into free filaments. Abdomen serrated, p. 630.

Second group— Chatoessiformes.

Mouth transverse, narrow, nearly or quite inferior, with the upper jaw projecting over the lower.

Eyes with free adipose lids. Abdomen serrated.

3. Chatoessus. Fourth branchial arch with an accessory organ, p. 632.

Third group—CLUPEairoEMEs.

Upper jaw not projecting. Eyes with free adipose lids. Abdomen serrated.

k Chipea—Mouth antero-lateral. Teeth minute or absent. Abdominal serrature commencing at the

thorax or pectoral fins, p. 634.

5. Corica—Mouth antero-lateral. Teeth when present rudimentary. Abdominal serrature commencing

behind the pectoral fins, p. 641.

6. Pellona—Under jaw projecting and obtuse. Ventral fins present : anal elongated, p. 642.

7. Opisthopterus— Similar to Pellona but destitute of ventral fins, p. 646.

8. Eacomda— Similar to Fellona but destitute of ventral and anal fins, p. 646.

Fourth group—Ddssumiekmfoemes.

Mouth antero-lateral, the upper jaw not projecting. Eyes with free adipose lids. No osseous gular

plates. Abdominal edge smooth.

9. Dussumieria—Dorsal opposite the ventral fin. Teeth small, but not decidu(]us, p. 647.

10. Spratelloides—Dorsal opposite the ventral fin. Teeth, if present, deciduous, p. 648.

Fifth group—Albclsformes.

Mouth inferior and of moderate width : upper jaw projecting. Teeth in jaws.

11. Alhula—Branchiostegals numerous. Eyes with free adipose lids. Abdomen smooth and not

seiTated. Lateral-line distinct, p. 648.

* Anadromo'm is a term employed for such as live for the most part of the year in the sea, where they attain maturity, but

deposit their ova in fresh waters. HinA " on the fisheries of Canada."
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Sixth group

—

Elops^formep.

Mouth antero-lateral, lower jaw the longer. An osseous gular plate. Abdomen rounded and smooth.

12. Eluim—Psendobrancliiw well developed. Scales small, p. 649.

13. Meyalops—Pseudobranchise rudimentary or absent. Scales large, p. 660.

Seventh group— CiiAxix.BFor.MEs.

Mouth anterior, transverse, small. Eyes subcutaneous. Teeth absent. Gill-membranes entirely

united. Abdomen rounded and smooth.

14. Ghaiios. Scales small, p. 6.51.

First group

—

Engrauliformes.

Mouth with a very deep cleft : upper jaw prominent. Premaxillaries small and united to the

maxillaries, the latter being elongated. Eyes covered by skin.

Genus 1

—

Engraulis, Olivier.

Stolepliorus, Lacepede : Thryssa and Telara, Cuvier : Setipimia, Swainson : Pterengraulis, Lycengraulis,

[jycathrifsa and Heterothrissa, Giinther.

Branehiostegah short and rather numerous. Gill-openings vjide, the memhrane connecting the two sides

being short, thus leaving the isthmus uncovered. Body oblong or elongated, compressed, and serrated along the

abdominal edge. Cleft of mouth lateral : snout conical : the upper jaw the longer : maxillaries of varying length,

but always long, having a membraneous attachment to the cheeks. Teeth small, sometimes of unequal size, usually

present on the jaws, vomer, palatine and. pterygoid bones. The dorsal fin may be wholly or partially in advance of

or entirely posterior to the origin of the anal : the upper pectoral rays may or may not be prolonged: anal tvith

many or a moderate number of rays. Scales large or of moderate size.

SYNOPSIS OF SPECIES.

a. Dorsal fin in adva.nce of that of the anal.

1. Engranlis Hamiltonii, D. 1 -j- 13, A. 40-41, L. 1. 44, L. tr. 11-12. Height of body 4i in the total

length. Snout slightly projecting. Maxilla nearly reaches base of pectoral fin. Black venules on shoulder.

Seas of India to Malay Arcbipelago.

2. Engranlis Malaharicus, D. 1 + 14-15, A. 40-43, L. 1. 39-40, L. tr. 11-12. Height of body 3| in

the total lenotli. Snout slightly projecting. Maxilla reaches gill-opening. Venules on shoulder : pectoral fin

sometimes black. Seas of India.

3. Engranlis mysta.e,T). 1-f 1.3-1.5, A. 3.5-38, L. 1. 4.5, L. tr. 12. Height of body 4| to 4f in the

total length.
' Snout projecting. Maxilla reaches base of pectoral fin. Venules on shoulder. Seas of India to

Malay Archipelago.

4. Engranlis Kammalensis, D. 1 + 13-14, A. 34-38, L. 1. 36-38, L. tr. 9-10. Height of body 4 in

the total length. Snout projecting. Maxilla reaches gill-opening. Venules on shoulder. Seas of India.

5. Engraulis boelama, D. 14-16, A. 29-32, L. 1. 41, L. tr. 8. Height of body 5 in the total length.

Snout projecting very much. Maxilla reaches slightly behind mandibular joint. Bluish, becoming silvery

on the sides. Red Sea through those of India to Mysol and Manado.
6. Engranlis setirostris, D. 1 + 14-16, A. 34-38, L. 1. 36-44, L. tr. 11. Height of body 4^ to 5 in

the total length. Snout very slightly projecting : angle of mouth below hind edge of eye. Maxilla reaches

end of ventral fin. Greenish, with silvery sides. Red Sea, Seas of India to Malay Archipelasjo.

7. Engraulis Dussumieri, D. 1 + 13-1.5, A. 34-36, L. 1. 40-42, L. tr. 9. Height of body 4i to 41 in

the total length. Snout considerably projecting : angle of mouth far behind the hind edge of the eye. Maxilla

reaches to ventral fin. Seas of India to the Malay Archipelago.

b. Dorsal fin partly or entirely above the anal.

8. Engraulis telara, D. 1 + 14-15, A. 70-80, L. 1. 52, L. tr. 14. Height of body 4^ in the total length.

Snout slightly projecting. Maxilla reaches gill-opening. Upper pectoral ray elongated. Fresh and brackish

waters of Bengal and Burma.
9. Engraulis breviceps, D. 1 + 17, A. 60-64, L. 1. 54-56, L. tr. 14. Height of body 4 to 4^ in the

total length. Lower jaw slightly prominent. Maxilla reaches mandibular joint. Upper pectoral ray elongated.

Bay of Bengal to the Malay Archipelago.

10. Engraulis taty, D. 1 + 13-15, A. 51-57, L. 1. 42-46, L. tr. 12. Height of body 3f to 4 in the

total length. Snout slightly projecting. Maxilla reaches giU-opening. Upper pectoral ray elongated. Seas

and estuaries of India to the Malay Archipelago.

11. Engraulis p)urava, D. 1 + 13, A. 45-47, L. 1. 46, L. tr. 12. Height of body _4|- to 4^ in the

total lentjth. Snout not projecting. Maxilla reaches base of pectoral fin. Seas and estuaries of India to the

Malay Archipelago. - •
f

12. Engraulis Commersonianus, D. 14-16, A. 19-21, L. 1. 38-40, L. tr. 8-9. Height of body 5j to 5f in

the total length. Snout projecting considerably. Maxilla reaches gill-opening. A broad, silvery, lateral band.

Seas of India to the Malay Archipelago.
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13.
^

Engmulis huhcuii, D. 15-16, A. 19, L. 1. 40, L. tr. 8-9. Height of body 6 to 6.^ in the total length.
Snout projecting considerably. Maxilla enlarged and truncated opposite mandibular joint. A broad, silvery,

lateral band. Seas and estuaries of India to the Malay Archipelago.

14:. EngrauHs tri\ D. 1 + 14-15, A. 20-22, L. 1. 38, L. tr. 8. Height of body 5 to 5^ in the total length.
Snout projecting. Maxilla reaches gill opening. A silvery lateral band.

a. Origin of dorsal fin in advance of that of the anal.

1. Engraulis Hamiltonii, Plate CLVII, fig. 4.

Chipea, Russell, Fish. Vizag. ii, p. 72, and Pooratvah, fig. 189.

Thryssa pooravKih, Cuvicr, Regne Anim. : Jcrdon, M. J. L. and Sc. 1851, p. 145.

Thryssa Hamiltonii, Gray and Hard. 111. Ind. Zool.

Thryssa .'iubsjmiosa, Swainson, Fishes, ii, p. 293; Jerdon, M. J. L. and Sc. 1851, p. 145.

Engraulis Grayi, Bleeker, Haring. p. 41, and Ich. Riouw, p. 492 ; Kner, Novara Fische, p. 333.
Engraulis Hamiltonii, Cuv. and Val. xxi, p. 66 ; Bleeker, Beng. p. 74 ; Day, Fiiih. Malabar, p. 239

;

Giiuther, Catal. vii, p. 395.

Btolephorus Hamiltoni, Bleeker, Ceram, p. 261, and Atl. Ich. vi, t. 259, f. 5.

Engraulis poorawah, Bleeker, Atl. Ich. vi, p. 132.

B. xii, D 1 +13(yV). P- 12, V. 7, A. 40-41(3^23 5-'), C. 19, L. 1. 44, L. tr. 11-12.

Length of head 5|- to 5|, of caudal 5j, height of body 4j in the total length. Eyes—subcutaneous, 4J
diameters in the length of the head, 3/4 of a diameter from the end of snout, and 1 apart. Snout slightly in

advance of the end of the lower jaw : the maxilla enlarged opposite the mandibular joint and nearly reaching the
base of the pectoral fin : opercle rather more than twice as high as wide. Teeth—fine ones in jaws, vomer, palate
and on the tongue. Fins—dorsal commences about midway between the end of the snout and the base of the
caudal fin, which latter has the lower lobe somewhat the longer. Pectoral reaches to above the middle of the
small ventrals. Anal commences behind the vertical from the last dorsal ray. Scales—scutes strono-, anterior
to the ventral there are 16, and 10 posterior to it. Gill-rakers—about 13 along the horizontal limb of the
outer branchial arch : they are nearly as long as the eye. Pseudobranchiae rudimentary. Golours—bronze
along the back, which in the fresh state is divided by a silvery band from the purple and gold tinted abdomen.
Black venules on the shoulder behind the upper half of the opercle. Fins yellow, dorsal sometimes ed^etl
with black.

Habitat.—Sind, through seas of India to the Malay Archipelago.

2. Engraulis Malabaricus, Plate CLVII, fig. 5.

Clupea Malabarica, Bloch, plate 432.

Chipea, Russell, Pish. Vizag. ii, p. 75, and Poorwa, fig. 194.

Engraulis Malabaricus, Cuv. and Val. xxi, p. 63, pi. 609 ; Bleeker, Beng. p. 74 ; D.iy, Fish. Malabai', p.
239 ; Giinther, Catal. vii, p. 395.

Thryssa Cuvieri and Malabaricus, Swainson, Fishes, ii, p. 293.

Monangoo, Mai. : Poor-relan, Tam.

B. xii, D. 1+ 14-15(V.^), P. 14, V. 7, A. 40-43(^:4^), C. 20, L. 1. 39-40, L. tr. 11-12.

Length of head 6, of caudal 5|, height of body 3| in the total length. Eyes—subcutaneous, diameter
4? in the length of head, 3/4 of a diameter from end of snout, and 1^ apart. Snout slightly in advance of the
lower jaw. Maxilla dilated above the mandibular joint, it extends posteriorly to the gill-openino-. Teeth
fine ones in the jaws and on the palate. Fiiis—doi'sal commences rather nearer to the snout than to the base
of the caudal fin. Anal commences behind the vertical from the last dorsal ray. Pectoral reaches the base of
the ventral. Scales—regularly arranged : 17 scutes before and 9 or 10 behind the base of the ventral fin.

Gill-rakers about 1/2 the length of the eye, from 21 to 25 on the horizontal branch of the outer branchial
arch. Pseudobranchia3 rudimentary. Colours—silvery shot with gold and purple : black venules on the
shoulder, fins yellow : dorsal and end of caudal edged with dark. Pectoral sometimes, but not usually, black.

Habitat.—Coasts of Sind and through the seas of India.

3. Engraulis mystax, Plate CLVII, fig. 3.

Clupea mystax, Bloch, Schneider, p. 426, t. 83.

Thryssa mystax, Cuv. Regne Anim. ; Richards. Ich. China, p. 309.

Engraulis mystax, Cuv. and Val. xxi, p. 67 ; Bleeker, Beng. p. 74, and Atl. Ich. vi, p. 132, t. 261, f. 2
(not Haring. p. 43) ; Cantor, Catal. Mai. Fish. p. 307.

Thryssa porava, Bleeker, Madura, p. 14.

Engraulis mystacoides, Bleeker, Haring. p. 42 ; Giinther, Catal. vii, p. 396.

Engrcmlis Hamiltoni, Kner, Novara Fische, p. 334. ,

Stolephorus (Thyssa) mystax, Bleeker, Atl. Ich. vi, t. 261.

B. xii-xiv, D. 1 + 13-15(to't^), P. 12, V. 7, A. 35-38(3|:|5), C. 19, L. 1. 45, L. tr. 12.
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Lengtli of head 5, of caudal 5|, height of body 4^ to 4| in the total length. S//es—subcutaneous,
diameter 4^ in the length of head, 1 diameter from end of snout, and ly apart. Snout projecting : the
maxilla enlarged opposite the mandibular joint, it extends backwards to opposite the base of the pectoral tin.
Opercle twice as high as wide. i^Z/ts—dorsal commences midway between the snout or anterior end of the
orbit a,nd the base of the caudal, which latter has the lower lobe usually the longer : anal commences just
])osterior to the last dorsal ray : pectoral extends to the last third of the small ventrals. &'ca/es—nine strong
scutes behind the ventral fin and 16 or 17 weaker ones before it. Gill-rakers as long as the eye, VA on the
horizontal limb of the outer branchial arch, 2/3 as long as the eye. PseudobrancluEe rudimentary. Colours—
black venules over the scapular region, the dorsal and caudal yellow, the latter having a black upper and
posterior end, at least in the young.

Bleeker observes that Eiigraulis RamiUonii, Cuv. and Val. xsi, p. 66=Bleeker, Haring, p. 43, and E.
Valemiennesi, Atl. Ich. p. 133 and Stolephorv.s (Thryssa) Valenciennesi, Atl. Ich. t. 200, f? 6, is not thi.s
species : having a more squat body, L. 1. 35-36, L. tr. 11-12.

Habitat.—Seas and estuaries of India to the Malay Archipelago and China.

4. Engraulis Kammalensis, Plate CLVII, fig. 1.

Bleeker, Ich. Madura, p. 13, and Atl. Ich. vi, p. 131.
Emjraulis rldnorhynchus, Bleeker, Haring, p. 40, and Borneo, p. 434 ; Kner, Novara Fische, p. 334

;

Giinther, Catal. vii, p. 394; Day, Proc. Zool. Soc. 1869, p. 384.
Stoleplwrus {Thryssa) Kammalensis, Bleeker, Atl. Ich. t. 265, f. 2.

B. x-xi, D. l + 13-14(„''T--i-) P. 12, V. 7, A. 34-38(3t?3^), C. 19, L. 1. 36-38, L. tr. 9-10.

Length of head 4^, of caudal 5, height of body 4 in the total length. Eyes—subcutaneous, diameter 4
in the length of head, 1 diameter from the end of snout and also apart. Snout projecting beyond the lower
jaw, -which latter anteriorly reaches to below the front edge of the eye. Maxilla enlarged opposite the an^le
of^ the mouth, and extending posteriorly to opposite the gill-opening. Teeth—fine in jaws, vomer, and palate,
i^ms—dorsal commences rather nearer the base of the caudal than the end of the snout, or else midway
between those points. Pectoral reaches to opposite the end of the small ventral, wliich is inserted rather in
advance of the origin of the dorsal ; anal commences a short distance behind the last dorsal ray. Scales—
fourteen scutes before and eight behind the base of the ventral fin. G'i7Z-ra7iera—twenty-two on the horizontal
branch of the outer branchial arch. Pseudobranchia? rudimentary. Colours—silvery, tinged with gold: the
upper portion of the head, dorsal, and caudal fins yellowish, with numerous fine black dots. Dark venules on
the shoulder extending indistinctly over the back.

Habitat.—Ceylon, Bay of Bengal to the Malay Archipelago, attaining about six inches in length. The
example figured (life size) was from Orissa.

5. Engraulis boelama, Plate CLVIII, fig. 7.

Clupea hoelama, Forsk. Descr. Anim. p. 72 ; Bl. Schn. p. 429.
Engraulis nesogalliciis, Bennett, Proc. Zool, Soc. i, 1831, p. 168.
Engraulis boelama, Cuv. and Val. xxi, p. 35; Giinther, Catal. vii, p. 393, Fish. Zanz. p. 123, Proc.

Zool. Soc. 1871, p. 671 ; Bleeker, Atl. Ich. vi, p. 130 ; Klunz. Verb. z. b. Ges. Wien. 1871, p. 597.
Stolephorus boelama, Bleeker, Amb. p. 291, and Atl. Ich. vi, t. 260, f. 1.

B. xi, D. 14.16(-ri:A3), P. 13, V. 7, A. 29-32(^f:f^), C. 20, L. 1. 41, L. tr. 8.

Length of head 4|, of caudal SI, height of body 5 in the total length, ^///es—subcutaneous, diameter
1/4 of length of head, nearly 1 diameter from the end of snout, and 1 apart. Greatest height of the head
equals its length excluding the snout. Snout compressed, pointed, and projecting considerably beyond the end
of the jaws. Maxilla obliquely truncated posteriorly and reaching slightly beyond the mandibular joint.
Tee«/t— small, equal in both jaws: a small patch on vomer : a single band on palate. Fins—origin of dorsal
nearer the end of the snout than the base of the caudal : anal commences a short distance behind the last dorsal
ray. Pectoral nearly reaches the ventral, which is inserted below the anterior dorsal rays. ,SY-n?t'«—regularly
arranged, scutes very indistinct, not extending above 1/2 way between base of the pectoral and ventral fins, 4 or
5 being before and 8 or 9 behind the base of that fin. Gill-rakers fine, closely set, about 21 or 22 on the outer
branch of the lower branchial arch, they are nearly as long as the eye. Colours—bluish above, becoming
silvery on the sides and beneath : head glossed with gold.

It is observed in Cuv. and Val. that its flesh is poisonous (not only to men but to the lower animals;, if

prepared previous to removing the head and intestines.

Habitat.—From the Red sea and coast of Zanzibar through the seas of India to tlie Andamans, also
recorded by Gunther from Mysol and Manado. The example, figured life-size, was from Port Blair.

6. Engraulis setirostris.

Clupea setirostris, Brouss. Ich. Dec. i, tab. ; Bonn. Ich. p. 186, t. 76, f. 316 ; Gmel. Linn. p. 1407 ; BI.
Schn. p. 428

;
Russell, Fish, Vizag. ii, p. 80, and Ycka-pooraxcah, fig. 201 ; Lacepede, Poissons, v, p. 425

(part).
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Tkryssa setirostris, Cuvier, Rugn. Anim.
Clupea mystacina, Forst. Desc. Anim. Ed. Licht. p. 29-5.

Engraulis setirostris, Cuv. and Val. xxi, p. 69 ; Bleeker, Beng. p. 7-1, Haring. p. ii, and Atl. Ich. vi, p.

134 ; Giiuther, Catal. vii, p. 397.

Thi-yssa macrognathus, Bleeker, Madui'a, p. 14.

Stolephorus setirostris, Bleeker, Amb. p. 291, and Atl. Ich. t. 261, f. 1.

B. x-xi, D. 1 + 14-16(tt?t3). P- 1^, V- 6. A. 34-38(„?3^), C. 17, L. 1. 36-44, L. tr. 11.

Length of head 5| to 6^, of caudal 5, height of body 4i to 5 in the total length. %es—diameter 3^

t« 4 in length of head, 1/2 a diameter from end of snout, and 1 apart. Snout hardly projecting. The angle

of the mouth is beneath the hind edge of the eye. The maxillary very prolonged, extending to the posterior

end of the ventral fin or even beyond. Teei/i—fine in jaws, present also on tongue, vomer, palatmes and

pterygoids. Fins—origin of dorsal midway between end of snout and base of caudal fin : the analcomrnenecs

just posterior to the last dorsal ray. Abdominal edge spinate : 17 spines before and 9 behind the insertion of

the ventral fin. Gill-rakors 10 on the horizontal limb of the outer branchial arch. Colours—greenish along

the back, becoming- silveiy on the sides and beneath. Black venules in the region of the scapula.

Habitat.— from the Red Sea through the seas of India to the j\Ialay Archipelago.

7. Engraulis Dussumieri, Plate CLVIII, fig. 4.

Cuv. and Val. xxi, p. 69 ; Bleeker, Haring. p. 43, Atl. Ich. vi, p. 133, and Stulephoncs Dussumieri, t.

260, f. 2 ; Kner, Novara Fische, p. 333.

Engraulis Eamiltoiii, Cuv. and Val. xxi, p. 66 (not Gray and Hardwicke).

Engraulis auratiis. Day, Fish. Malabar, p. 238, pi. xix, f. 2.

Engraulis mystax, Giiuther, Catal. vii, p. 397 (not Bl. Schn.)

B. xii, D. l + 13-15(xl;|Tr), P. 12, V. 7, A. BA-Mi^^.-^), C. 17, L. 1. 40-42, L. tr. 9-10.

Length of head 4| to 41, of caudal 5 to .5i, height of body 4^ to U in the total length. Eyes—

subcutaneous, diameter 4 in the length of the head, 2/3 of a diameter from the end of snout and 1 apart. The

snout projects considerably over the mouth : the angle of the mouth is far behind the posterior margin of the

orbit. The maxilla dilated opposite the mandibular joint, elongated posteriorly and almost or quite reaching^

the ventral fin. Teeth—&ne ones in the jaws. Fins—dorsal commences rather nearer snout than the base of

caudal fin, it is situated entirely in advance of anal, which commences a short way behind it.
_

Pectoral as long

as head without the snout. Ventral inserted slightly in advance of the vertical from the origin of the dorsal.

Caudal forked, lower lobe the longer. 7 to 8 strong spines behind the ventral fin and 13 to 14 anterior to it.

Pseudobranchia? rudimentary. Co?o?«-s—coppery, becoming silvery below, a large black shoulder spot passing

over the back : caudal straw-coloured with a dark extremity.

Habitat.— Sena of India to the Malay Archipelago. The example figured (life-size) was from Madras.

b. Dorsal Jin partly or entirely above the anal.

8. Engraulis telara, Plate CLVIII, fig. 2.

Clupea telara and phasa. Ham. Buch. Fish. Ganges, pp. 240, 241, 382, pi. 2, f. 72.

Engraulis brevifilis, telara and p/tasa, Cuv. and Val. xxi, pp. 64, 66, 59, pi. 608 :
Bleeker, Beng. en Hind,

pp. 74, 147.

Bctipinna. truncata. and megalura, Swainson, Fishes, ii, p. 292.

Engraulis telara, Giiuther, Catal. vii, p. 401.

B. xii-xiii, D. 1 + 14-15(VI), P. 15, V. 7, A. 7Q.8(){-^lr^) , C. 19, L. 1. 52, L. tr. 14.

Length of head 6 to 7, of caudal 6 to &h, height of body 4| in the total length, ^//e.s—subcutaneous,

diameter 4^ in the length of head, 3/4 of a diameter from end of snout and li apart. Abdominal profile more

prominent than the dorsal, snout slightly overhanging the mouth : the maxilla extends to opposite the gill-

opening, it is enlarged above the mandibulary joint, from whence it is cut straight to its pointed extremity.

Opercle twice as high as wide. Teei/i— fine in both jaws, rather larger in the palate :
and some fine ones on the

vomer. Fins—ovigm of dorsal slightly posterior to that of the anal, much nearer snout than the base of the

caudal fin. Pectoral with its supei'ior ray elongated to opposite the centre of anal fin (in some examples this

ray is only slightly produced), whilst the fin itself extends as far as to opposite the posterior end of the ventral

:

lower caudal lobe the longer, the upper being truncated; the length of the base of the anal fin is considerably

more than 1/2 the distance from the end of the snout to the caudal fin. ScaZes—very deciduous, some over the

base of the anal and dorsal fins : seven spinate scales behind the ventral and 15 or 16 anterior to it. Pseudo-

branchiaj rudimentary. Gill-rakers rather longer than the eye. CoZo«ra—greenish along back, becoming

silvery dashed with gold along the abdomen, dorsal and caudal yellow, with the upper lobe of the caudal and

the upper margin of the dorsal stained with black : pectoral in the young yellowish, but in the adult of a deep

blue-black except the elongated ray which is usually uncolouied in its posterior three-fourths: ventral and

anal also uncoloured. .

Habitat.—Ov\ssa,, Bengal, Cachar and Burma, in which latter country 1 have taken is as high up as

Mandalay. It attains at least 16 inches in length. The example figured (.life-size) was from Calcutta.

4 L *
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9. Engraulis breviceps.

Cantor, Catal. Mai. Fish. p. 306 ; Gimtber, Catal. vii, p. 401.

EmjrauUs Ffeifferi, Bleeker, Borneo, p. 433.

Setipinna hreviceps, Bleeker, Atl. Ich. vi, p. 157.

Stolephoms (Setipinna) Ffeifferi, Bleeker, 1. c. t. 263, f. 3.

B. xvi-xix, D. 1 + 17(x\-), P. 14, V. 7, A. m-&^^l-l^), C. 17, L. 1. 54-56, L. tr. 14.

Length of head 7 to 7f , of caudal fin 5 to 6. height of body 4 to 4| in the total length. B//es—diameter

5t to 6 in the length of the head, .3/4 of a diameter from end of snout, and 1 to 1^ apart. Lower jaw slightly

the longer : maxilla truncated opposite the mandibular joint. Opercle high and narrow. Teeth—small ones

in the jaws, tongue, and palate. Fins—dorsal commenees about midway between the snout and base of the

caudal fin. Pectoral with its upper ray prolonged. Anal commences somewhat in advance of the dorsal, the

length of its base being equal to half the total length excluding the caudal fin. Scales—the whole of the

abdominal edge serrated. Gill-rakers widely set and longer than ttie eye : 11 on the lower branch of the

outer branchial arch. CoZoitri-—greenish-yellow on the back, becoming silvery on the sides and beneath :

the body with some dark blotches in its upper half. Fins yellow, the dorsal, caudal, and last half of the anal

having dark mai-gins.

Habitat.—Bay of Bengal to the Malay Archipelago.

10. Engraulis taty, Plate CLVIII, fig. 5.

Cuv. and Val. xxi, p. 60 ; Cantor, Catal. p. 306 ; Bleeker, Haring. p. 35 and Beng. p. 74 ;
Day, Fish.

Malabar, p. 240 : Giinther, Catal. vii, p. 400.

Engraulis tenuifilis, Cuv. and Yal. xxi, p. 62.

Engraulis telaroides, Bleeker, Madura, p. 13.

Setipinna taty, Bleeker, Atl. Ich. vi, p. 136.

Stolephorus taty, Bleeker, Atl. Ich. vi, t. 260, f . 7.

B. xi-xii, D. 1 + 13-15Cto'^), p. 15, V. 7, A. 51-57(^5^), C. 19, L. 1. 42-46, L. tr. 12.

Length of head 6 to 6| (5^ in the very young), of caudal 5|:, height of body 3| to 4 in the total length.

-Eyes—subcutaneous, diameter 4 in the length of head, 1/2 to 2/3 of a diameter from the end of snout, and U
apart. Snout projecting over the lower jaw : the maxilla extends backwards beyond the mandibular joint

where it is dilated, posteriorly it is truncated. Teeth—&ne in the jaws, a few villiform ones on the vomer, and

numerous on the palatines and pterygoids. J'wis— dorsal arises nearer the snout or midway between it and

the root of the caudal, the anal is nearly half as long as the total length excluding the caudal fin, it begins

below the middle of the dorsal : first pectoral ray having (but not invariably) a long filamentous ending : caudal

iobed, the lower the longer. Scales—twelve scutes posterior to the base of the ventral fin and about 23 anterior

to it. Gill-rakers lanceolate and rather widely set. Colours—upper surface of head and back green, or

greenish-yellow, sparingly dotted with black : sides, abdomen, cheeks, and opercles silvery : dorsal, caudal, and

anal yellow, some black dots on dorsal : ventrals and pectorals yellowish, the latter sometimes dark : the edges

and posterior margins of the caudal blackish. Iris silvery, supraorbital half bluish-black.

I have seen an example from Bombay with some black blotches on it.

Hah itat.— Seas and estuaries of India and the Malay Archipelago. It attains at least six inches in

length and is eaten either fresh or salted. The example figured (life-size) was from Orissa.

11. Engraulis purava, Plate CLVII, fig. 2.

Clupea, Russell, Fish. Vizag. ii, p. 73, and Peddah-poorawah, pi. 190.

Clupea purava, Ham. Buch. Fish. Ganges, pp. 238, 382.

Engmnlis imrava, Cuv. and Val. xxi, p. 65 ; Cant. Mai. Fish. p. 308 ;
Bleeker, Beng. p. 74, and Atl. Ich.

vi, p. 135 ; Giinther, Catal. vii, p. 397.

Thryssa 'inegastoma, Swainson, Fishes, ii, p. 293.

Pussai and Tampara, Ooriah.

B. xii, D. 1 + 13(.iV', P- 15, V. 6, A. 45-47(y3=„), L. 1. 46, L. tr. 12.

Length of head 5f to 6, of caudal 5f to 6, height of body 4i to 4^ in the total length. Ei/es—sub-

cutaneous, diameter 4i to 5 in the length of the head, 3/4 of a diameter from end of snout and 1 apart. Snout

slightly elevated and rather projecting (in adults) beyond the extremity of the lower jaw. Smooth portion of

the opercle rather above twice as high as wide, and oblique in its direction. The maxilla rather dilated opposite

the mandibular joint and gradually decreasing in width, it reaches nearly to the base of the pectoral tin.

Teeth—&ne ones in both jaws. Fins—the dorsal commences midway between the snout and tlie base of the

caudal fin, or rather nearer the latter in some examples. Pectoral reaches the ventral which does not extend

half way to the base of the anal. Anal commences beneath the posterior dorsal rays. Caudal forked. Scales —
in regular horizontal lines, with a fine row at the base of the dorsal and anal fins: there are 15 or 16 spinate

scales between the throat and the base of the ventral fin, and 10 or 11 between the ventral and the base of the

anal. Colours—silYerj , steel-blue along the back and a golden tinge about the head : dorsal and caudal fins
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yellowish, tlie otbers uncoloured. C?t7Z-ra^ers—lanceolate, rather widely set, and the largest are about as long

as the eye.

Habitat.—Saas an

least 12 inches in length.

as the eye.
ti. ii i-

HahitiH.—Ssas and estuaries of Sind, both sides of India, also the Malay Archipelago. It attains at

12. Engraulis Commersonianus, Plate CLVIII, fig. 1.

Stoleplwrus Commersoniamts, Lacepede, Poissons, v, p. 382, t. xii, f. 1 ; Bleeker, Atl. Ich. vi, p. 128,

t. 259, f. 1.

Chqyea vittarge.nte.a, Lacepede, Poissons, v, p. 468.

Atherina Gomniersoniana, Shaw, Zool. i, t. 113, f. 1 (from Lacepede).

Atherina Australis, White, Voy. N. S. Wales, p. 296.

UngrauUs Commersonii, Cuvier, Reg. Anim. : Bleeker, Java, p. 11.

EmjrauUs Brownii, Cuv. and Val. xxi, p. 41 (part) ; Bleeker, Beng. p. 74, and Haring. p. 39 ;
Kncr,

Novara Fische, p. 332.

Stohphorus Brownii, Bleeker, Amboina, p. 291.

Engraulis Commersoniamis, Guntber,-Catal. vii, p. 388.

B. xi-xiii, D. 14.1G(„^„), P. 15-16, V. 7, A. 19-21(Ty^T^), C. 19, L. 1. 38-40, L. tr. 8-9, Ckc. pyl. 16.

Length of head 5 to 5 J, of caudal 5^ to 5^, height of body 5i to 5| in the total length, i/j/es—sub-

cutaneous, 3i diameters in the length of the head, 1/2 to 2/3 of a diameter from end of snout, and nearly 1

apart. Snout pointed, projecting considerably beyond, and overhanging the mouth. The maxilla moderately

dilated opposite the mandijjular joint and cjmtinued to the gill-opening. Height of the head 1/4 less than its

len-'th. Teeth—fine ones in the jaws, vomer7ahd palate, ii^wis— dorsal commences nearer the base of the caudal

than to the front end of the snout, and posterior to the insertion of the ventral : the anal commences below the

middle of the dorsal. ScaleK—very deciduous. Pseudobranchiie well-developed. Colours—silvery, greenish

above, opercles shining silvery shot with gold. A large black spot, sometimes indistinct, just behind the

occiput. A broad silvery band passes from the centre of the posterior mai-gin of the operele to the centre of

the caudal, becoming widest posteriorly. Abdomen light buff-colour. Fins yellowish, with minute black dots.

Eyes silvery, orbital margin dark. Caudal shot with bluish.-

Habitat.—Seas of India to the Malay Archipelago. It attains to about 8 inches in length, and is much

esteemed for eating. It is known as whitebait amtingst Europeans, and is captured in India in gi-eat numbers.

In the Straits Cantor states that large quantities of them are preserved for exportation to China and India, as

well as for home consumption, forming a delicious condiment known under the designation of " Bed-fish." The

following is tlie mode of preparation :— " After the heads have been removed, the fishes, (those of middling size

are preferred) are cleansed, salted (in the proportion of one to eight parts of fish) and deposited in flat glazed

earthen vessels. In the latter they are for three days submitted to pressure, by means of stones placed on tliiii

boards or dried plantain leaves. The fishes are next" freed from salt, and saturated with vinegar and cocoa-palm

toddy, after which are added powdered ginger and black pepper (the latter mostly entire), and some brandy

and powdered " red rice." After having been kept for three days, a little more vinegar is added before placing

the fishes in well closed jars or bottles. They should be kept four or five months before being used."

—

Cantor,

p. 305. "Bed rice is a variety of Oryza sativa called rjlidiaosa, steeped in an infusion of cochineal."

13. Engraulis Indicus, Plate CLVIII, fig. 3.

Clupea, atheriiwides, Russell, Fish. Vizag. ii, p. 71, and Nattoo, pi. 187 (not Linn.)

Engraulis Indicus, v. Hasselt, Algem. Konst.-Letterb. 1823, p. 329.

Engraulis albus, Swainson, Fishes, ii, p. 293 ; Jerdon, M. J. L. and Sc. 1851, p. 145.

Engraulis Brownii, Cantor, Catal. p. 303 ; Day, Fish. Malabar, p. 237 ;
Giinther, Fish. Zanz. p. 123.

Engraulis Balinensis, Bleeker, Verb. Bat. Gen. xxii, Bali, p. 11.

Engraulis Eus.'sellii, Blocker, Beng. p. 74, and Haring. p. 38 ; Giinther, Catal. vii, p. 390.

Stulephonis Bussellii, Bleeker, Ternate, p. 236.

Stolephorus Lnlicus. Bleeker, Atl. Ich. vi, p, 127, t. 259, f. 2.

Nattoo, Te].: Nettellee, Tarn. : Zoo-roo-cart-dah, And&m.

B. xi-xiii, D. 15-16(-3-/Tif). P- 15, V. 7, A. 19(Jj), C. 19, L. 1. 40, L. tr. 8-9.

Length of head 41 to 5, of caudal 5| to 6, height of body 6 to 6| in the total length. Eyes—anb.

cutaneous, diameter 3^ in the length of the head, 2/3 to 3/4 of a diameter from end of snout, and 1 apart.

Body moderately compressed, the dorsal and abdominal profiles, equally and slightly convex. The greatest heiglit

of the head equals its length excluding the snout. Snout pointed and projecting considerably beyond the jaws.

Maxilla enlarged and truncated opposite the mandibular joint. Teeth—snmW in the jaws, tongue, and palate.

Pins—dorsal commences nearer the base of the caudal fin than to the end of the snout, its first half in advance

of the origin of the anal. Scales—yerj deciduous ; 4 scutes before the base of the ventral fin. Pseudobranchiae

present. Gill-rakers closely set, not so long as the eye. Co/o7«-s— silvery, dashed with green along the back,

and sometimes some dark spots behind the occiput. A brilliant silvery band passes from opposite the upper

edge of the eye to the middle of the caudal fin.

Habitat.— Se&s of India to the Malay Archipelago. It ascends tidal rivers.
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14. Engraulis tri, Plate CLVIII, fig. 6.

Bler.ker, Haring. p. 40 and Borneo, p. 455 ;
Giinther, Catal. vli, p. 389.

^tohphoms tri, Bleeker, Atl. Ich. vi, p. 128, t. 262, f. 1.

B. xi, D. 1 + 14.15(r,?TT), P. 13, V. 7, A. 20-22(tt'w), C. 17, L. 1. 38, L. tr. 8.

Length of head 5 to 5^, of caudal 5i, height of body 5 to b\ in the total length. 5ye.-.suboutaneous,

diameter sf in the length of the head, 1/2 to 3/4 of a diameter from the end of snout and 1 apart. Body

compressed the abdominal profile more convex than the dorsal. The greatest height of the head equals its

len<.th excluding the snout. Snout pointed and projecting considerably beyond the jaws Maxilla enlarged

opp°osite the mandibular joint, pointed posteriorly and reaching to the gill-opening. Teef^-pre-sent onjaws

vomer, palatines, and pterygoids. Fu^.-dorsal commences between the front edge of the eye and the base of

the caudal fin. Ventrd inserted on a line anterior to the origin of the dorsal. Anal commences under the

middle of the dorsal. &a/.es-regularly arranged and not very deciduous. Scutes, 4 ong slender ones before

the ventral fin. Gill-rakers, the longest not quite so long as the eye, about 2o m the horizontal branch of

the outer branchial arch. Oo^owrs-silvery shot with purple: a silvery band passes from opposite the eye to

the base of the caudal fin : a dark spot behind occiput.

Bleeker observes that this species has 32 to 35 scales along the lateral-line

Hahitat.—Fvoni Bombay through the seas and estuaries of India to the ^lalay Archipelago. It ascends

the Hooghly as high as Calcutta. It attains about 4 inches m length.

Genus, 2—CoILI.^, Gray.

Mvste, Lacep.; Tm-Ziosoma, Swains. ;
CVtcciownts, McLelland ;

6'o7/;a, Schleg.
;
Leptonurus Ji\e^\ev

Branchiostegals nine to eleven. Body elongated, compressed and tapering to a pointed tad: abdomen

trenclant and serrated. Snout pointed and projecting. Mouth cleft to lehvnd the eye: the maxMa prodnced

posteriorly. Teeth on the jaws, vomer, palatine, and pterygoid hones, also ontheton^m- A single rather short

dorsal fin placed m the anterior poHion of the hack: anal elongated and confluent with tU caudal: some of the

upper pectoral rays produced into moderately thick filaments. Scales of moderate or small size.

In an example of a species (0. Dussumieri) of this genus captured in Orissa, a portion of the tail has

been lost and a new caudal fin has sprung from the excised end : it is nearly twice as long as seen m normal

esamjsles.

A._r/ie maxilla does not extend posteriorly leyond the head.

1. Coilia Beynaldi, P. 5-6+ xii, A. 116, L. 1. 55. Pectoral fin short: free rays long: some spines

before ventral fin : no spots on body. Bengal.
^ „ , ,. i . r i g „ ,.„• „o

2. Coilia ramcarati, P. 6+vi, A. 96-110, L. 1. 70. Pectoral fin short: free rays long: five spines

before ventral fin : no spots on body. Bengal.
„ , , n ^ c -u r

3. Coilia Cantoris, V. 6 + yi, A. 75, L. 1. 68. Pectoral fin short: free rays long: five spines before

ventral fin : no spots on body. Bengal.
, „ , , r i * i i

4. Coilia quadragesimalis, P. 6 -f vi, A. 42. Pectoral fin short: free rays long: no spots on body.

Bengal.

B. The maxilla does extend posteriorly leyond the head. .

6. Coilia BusswnAeri, P. -f v-vi, A, 105. Pectoral fin nearly as long as head = "PPer rays long : five

or six spines before ventral fin : two or three rows of round yellow spots. India to the Malay Archipelago

6 Coilia Borneensis, P. G -f ix-xii, A. 77-95. Pectoral fin short: free rays long: five spines before

ventral fin : no spots. Seas and estuaries of India to the Malay Archipelago.

1. Coilia Reynaldi.

CoiUa Beynaldi, Cuv. and Val. xxi, p. 81 ; Bleeker, Beng. p. 74, and Atl. Ich. vi, p. 141, t. 266, f. 1.

B. ix, D 1-i- 14(A), P- 6-6+12, V. 6, A. 116, C. 10, L. 1. 65, L. tr. 10-11.

Length of head 7, of caudal fin 9i, height of body 6 in the total length. E^..-diameter 1/4 of length

of head 1 diameter from end of snout, and U apart. The distance from the end ot the snout to the anal fan

is less than 1/3 of the total length: the maxilla extends nearly to the end of he opercles, close ^ the or.g^n

of the pectoral fin. Snout overlian^ing the upper jaw, which last is longer than the mandibles. T.e< ,-fine

t both^/aws. Pins-ih. dorsal commences in the first fourth of the total leng h : the anal under or s ightly

beyond \he posterior margin of the dorsal. Dorsal with a spine a very lit le distance antenor ^ the fin.

Pectoral short, with the upper rays prolonged nearly to the middle of the body Anal longer than m C.

r^^l continuous with^the caudal. 6c«/e.*-twelve sharp spines exist a ong the abdominal edge, which is

serrated in front of the ventrals. CoZo«rs—silvery-white, with pinkish reflections.

Habitat.—The Hooghly at Calcutta.
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2. Coilia ramcarati, Plate CLIX, fig. 2.

MyHua ramcarati, Ham. Biiclianan, Fish. Ganges, pp. 233 ; Gray, Zool. Mis. p. 9 ;
McClelland, Calc.

Journ. Nat. Hist, iv, p. 406.

Engraidis (coilia) HamiUouii, Gray and Hard. 111. Ind. Zool. (from H.B.'s MSS.)

Ramcarati coilia, Gray, Zool. Mis. p. 9.

Coilia Eamiltoni, Gray, 1. c. ; Cuv. and Val. xsi, p. 79 ;
Bleekcr, Beng. p. T-i.

Cha-tomus Hamiltonii, McClelland, Calcutta J. N. History, iv, p. 406.

Trichosoma Hamiltonii, Swainson, Fishes, ii, p. 292.

Coilia ramcarati, Giinther, Catal. vii, p. 402.

B. xi, D. 1 -t-14(TV), P- 6 + vi, V. 12, A. 95-110, L. 1. 70, L. tr. 9-10.

Length of head 6, of caudal 10 to 11, height of body 5^ in the total length. £'//es—subcutaneous,

diameter .5 in the length of the head, 3/4 of a diameter from the end of snout, and U apart. Maxilla dilated

above the mandibular joint, behind which it is truncated. Snout somewhat projecting beyond the mouth. The

distance between the snout and dorsal fin is 1/4 of tlie total length. Teeth—^ne and rather widely set in jaws,

also on palate. Fins—the six lower pectoral rays are very short and almost concealed in a scaly sheath, the

free ones reach to about the middle of the length of the fish. Ventral as long as the postorbital length of the

head and inserted slightly before the front edge of the dorsal. The length of the base of the anal is about 1/3

of the distance between the gill-opening and base of the caudal fin, the upper ray of the latter fin being the

longest. Scales—&ve spinate ones anterior, and 10 or 11 posterior to the base of the ventral fin. Gill-rakers

rather fine and closely set, about 28 in the horizontal branch of the outer branchial arch. Pseudobranchias

present. Colours—generally golden, with a darkish stain behind the gill-opening : the last half of the anal

and the whole of the caudal blackish : no golden spots on the body.

In the Catalogue of Fishes of British Museum it is erroneously observed that the abdomen is not seiTated

in front of the ventral fin, it should he pectoral as I have convinced myself by examining the specimens in the

British Museum. This is also shown in H. Buchanan's figure, of which a copy exists in Gray and Hard-

wicke, 1. c.

Habitat.—Rivers and estuaries of Bengal.

3. Coilia Cantoris.

Bleeker, Beng. pp. 74 and 148.

B. ix, D. 1 + 13(t%), V.6 + vi, V. 7, A. 75, C. 10, L. L 58.

Length of head 6, of caudal fin 8i, height of body 6| in the total length. Snout pointed and projecting

beyond the mouth. Eyes—divnaeter U in the length of the head, 2/3 of a diameter from the end of snout.

The maxilla obliquely truncated and not extending to the branchial aperture. Teeth—in jaws, small and equal.

Fins— dorsal commencing in the second fourth of '^tho length of the body. Pectoral rays short, the free ones

not reaching so far as to the anal fin : ventral not half so long as the head. Length of the base of the anal

rather above 1/2 that of the total length. Scales—&Te spines on the abdominal edge before the ventral fin and

10 behind it. Colours—without marks.
. .

Habltat.—One young example nearly 4 inches long was captured in the Hooghly. The above description

is from the type.

4. Coilia quadragesimalis.

Cuvier and Val. xxi, p. 83 ; Bleeker, Bengal, p. 74 ; Gunther, Catal. vii, p. 404.

B. X, D. 15, P. 6-1- vi, V. 8, A. 42, C. 25.

Height of body 4| in the total length. Eije—amall. Mouth obtuse : the maxilla truncated and does not

extend posteriorly behind the angle of the jaw. Teeth—small, those on the vomer very distinct. JV/ts—dorsal

inserted at the posterior end of the first third of the length of tlie body. Pectoral short, its 6 free rays equal

1/2 the total length. The anal commences a little before the middle of the total length. CV/oit/-s—silvery shot

with gold and having nacreous reflections : fins yellowish.

Habitat.—One example 6 (French) inches long, from the Ganges.

5. Coilia Dussumieri, Plate CLVIII, fig. 8.

Cuv. and Val. xxi, p. 81, pi. 610 ; Bleeker, Beng. p. 74 ; Day, Fish. Malabar, p. 242.

Leptonurus chrysostigma, Bleeker, Madura, p. 14.

Oorialli, Ooriah.

B. xi, D. l + 13-14(.ro?TT). P- 9 + v-vi, V. 7, A. lQh{-^), C. 12, L. 1. 80, L. tr. 9.

Length of head 6 to GJ, of caudal 11, height of body 5^ in the total length. %es—subcutaneous,

diameter 4 to 4j in the length of the head, 3/4 of a diameter from the end of snout and Ij apart. Maxilla

dilated opposite the mandibular joint and extending posteriorly to the gill-opening. Snout projecting beyond
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the mouth. The distance between the snout and the first dorsal ray is 1/4 of the total length. Teeth—fine

ones in iaws and palate. Fins—six upper pectoral rays produced to about the middle of the length of the fish,

the longest of the lower rays equalling the head excluding the snout : ventral not 1/2 as long as the head, it is

inserted below the middle of the dorsal fin. The length of the base of the anal is nearly equal to 3/4 of the

distance between the gill-opening and the base of the caudal fin, the upper ray of which last is the longest,

they decrease in length to the most inferior one. Scales—five or six spinate ones anterior to the ventral fin,

and eio-ht posterior to it, they commence just behind the insertion of the pectoral fin. Gill-rakers—rather fine,

closely set, from 21 to 2.5 in the lower branch of the outer branchial arch, the longest being as long as the eye.

Pseudobranchife absent. Colours—golden, with two or three rows of round burnished golden spots along the

lower half of the side.

Goilia quadrifilis, Giinther, Catal. vii, p. 403, appears to be a a variety having only 4 free filaments to

the pectoral fin.

The variety figured by Bleeker has a much higher body than the typical form : it is also found in

Bombay.
Hahitnt.—Very numerous at Bombay, seas and estuaries of India to the Malay Archipelago. It attains

at least 7 inches in length. The example figured (life-size) was from Orissa where it is common.

6. Coilia Borneensis, Plate CLIX, fig. 1.

Bleeker, Haring. p. 4.5, Boraeo, p. 437 and Atl. Ich. vi, p. 139, t. 262, fig. 3 ;
Giinther, Catal. vii,

p. 403.

B. X, D. 1 + 14(t-V), p. 6 t ix-xii, V. 7, A. 77 to 95, L. I. 76, L. tr. 9.

Length of head 5| to 6i, of caudal .5 to 7, height of body .5 to 5i in the total length. JE'yes—diameter

5 to 5i in the length of the head, I diameter from the end of snout and li apart. Maxilla dilated above the

mandibular joint and continued backwards as far as the gill-opening. The distance between the snout and the

dorsal fin is 1/4 of the total length. Teeth—generic. Fins—the six lower pectoral rays short : the 12 upper

ones extend almost to the middle of the length of the body of the fish. Ventrals about 1/2 as long as the

head. The length of the base of the anal equals 2/5 of the distance between the snout and the base of the

caudal fin. Scales— ionr or five fine spines along the abdominal edge between the bases of the pectoral and

the ventral fins : 5 behind the latter. C'o/oMrs—golden, fins yellowish without any black marks.

Habitat.— Madras, Burma where it is common in the Irrawaddy river, also the Malay Archipelago.

Second group

—

Chatoessifobmes.

Mouth transverse, narrow, nearly or quite inferior, with the upper jaw projecting over the lower.

Eyes with free adipose lids. Abdomen serrated.

Genus 3

—

Chatoessus, Cuvier and Valenciennes.

Borosoma, Rafinesque ; Gonostoma, v. Hasselt ; Amdontostoma, Bleeker.

Branchiosterjals from, four to six. Body ocal, short, deep, and moderately compressed : with a sharp, serrated

abdominal edge. Snout ove'rhangivg a rather narrow transverse mouth. The superior cMnbs of the first branchial

arch unite tvith those of the oppo-kte side, forming two angles, one pointing forwards, the other backwards : the fourth

branchial arch having an accessory respiratory
'

organ. Teeth absent from jaws. A single dorsal fin, hari'ng the

last ray prolonged in some species ; ventrals anterior to or below the dorsal fin; anal commencing posterior to the

dorsal and with a moderate number of, or many rays ; caudal forked. Air-vessel large, roiuided anteriorly, pointed

posteriorly. Coecal pylori numerous. Pseudobranchice loell developed.

SYNOPSIS OF SPECIES.

A.

—

Last dorsal ray not prolonged.

1. Chatoessus chacunda, D. 17-19, A. 19-20, L. 1. 40-42, L. tr. 13-14. India to the Malay Archipelago.

2. Chatoessus modestus, D. 14-16, A. 27-28, L. 1. 47, L. tr. 17. Burma.

3. Chatoessus manminna, D. 14-15, A. 22-24, L. 1. 58-63, L. tr. 22-24. Fresh waters of India except

its southern portion and the Deccan.

B.

—

Last dorsal ray prolonged.

4. Chateossus nasus, D. 15-17, A. 22-24, L. 1. 46-50, L. tr. 18-19. Seas of India to the Malay Archi-

pelago and beyond.

A.

—

Last dorsal ray not prolonged.

1. Chatoessus chacunda, Plate CLX, fig. 3.

Clwpanodon chacunda. Ham. Buch. Fish. Ganges, pp. 246, 383.

Gonostoma Javanicum, Kuhl. and v. Hasselt, Alg. Konst. Letterb. 1823, p. 329.

? Glupea Mauritiana, Bennett, Proc. Zool. Soc. 1833, p. 32.
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Anodcmtostoma HasaeUii, Bleeker, Madura, p. 15.

Ckatoessu^ chaeunda., Cuv. and Val. xxi, p. 3; Cantor, Catal. p. 311 ; Bleeker, Beng. p. 74 and Haring.
p. 46 ; Jerdon, M. J. L. and So. 1851, p. 14G ; Kner, Novara Fische, p. 337 ; Day, Fishes of Malabar, p. 242

;

Giintber, Catal. vii, p. 411.

? Ghatoessus tampo, Cuv. and Yal. xxi, p. 117.

Chatoessus selanghnt, Bleeker, 1. c. p. 47, and Nat. Tyds. Ned. Ind. iii, p. 458 (variety).

Dorosoma chacunda, Bleeker, Atl. leh. vi, p. 143, t. 261, fig. 5 and 6.

Muddeeru, Tel. ; Kore-paig-dah, And.

B. vi, D. 17-19(T|:i^), P. 15, Y. 8, A. 19-20(-n-!y3), C. 19, L. I. 40-42, L. tr. 13-14.

Length of head 4j to 5, of caudal 4j to 4j, height of body 2j to 2f in the total length. Eyes—
diameter 3| to 3| in the length of the head, 2/3 of a diameter from tlie end of snout, and 1 apart. Head as
high as long. Snout projecting considerably beyond the gape of the transverse mouth. Opercle rather more
than twice as high as wide. Fins—origin of dorsal nearer the snout than the base of the caudal fin, no
elongated ray. Pectoral as long as the head excluding the snout. Caudal forked. Yentral inserted below the
middle of the dorsal fin. Scales— -with, smooth edges, regularly arranged ; 28 spines along the abdominal and
thoracic edge, 16 or 17 of which are anterior to the ventral fin. Colours—-golden shot with purple, lines formed
of spots along the rows of scales in the upper third of the body, a black spot on the shoulder.

The variety C. selanghat, is more elongated, its height being 3 to 3 1 in the total length : the height of
the head only equals its length excluding the snout : its body is stoutei'. It is common in Burma and at the
Andamans.

Habitat.—Seas and estuaries of India and Burma to the Malay Archipelago. It attains at least 8 inches
in length.

2. ChatoeSSus modestus, Plate CLX, fig. 1.

Day, Proc. Zool. Soc. 1869, p. 622.

B. vi, D. 14-16(„?„), P. 16, Y. 8, A. 27-28(^^4^), C. 21, L. 47, L. tr. 17.

Length of head 5 to 5|-, of caudal 4 to 4 j, height of body 2| to 3 in the total length. Eijes—diameter 3
to 3J in length of head, 3/4 of a diameter from end of snout, and 1 apart : profile above the nape slightly concave,
then a great rise to the base of the dorsal fin : abdominal profile equally convex : snout moderately projecting

over the lower jaw. The upper jaw reaches to opposite the centre of the anterior margin of the orliit, where it

is bent suddenly downwards. Fins—dorsal commences slightly nearer to the snout than to the base of the
caudal fin : it is high anteriorly, its upper edge concave. Pectoral reaches to above the ventral, which latter is

inserted somewhat in advance of the origin of the dorsal. Scales—regularly arranged, with smooth edges, 17
to 18 serrations anterior to the ventral fin, and 11 to 12 postei'ior to it. Gill-rakers closely set and short, not
exceeding 1/3 of the diameter of the eye. Free portion of the tail higher than long. Golours—yellowish shot
with purple.

Habitat.—Along the Basscin River as high as the Een-gay-gyee Lake, also the Selwein at Moulmein.
Many specimens were taken up to 5^ inches in length.

3. Chatoessus manminna, Plate CLX, fig. 2.

Chipaiiodun manminna and cortius, Ham. Buch. Fish. Ganges, pp. 247, 249, 383.

Ghatoessus manminna, Cuv. and Yal. xxi, p. 114 ; Bleeker, Beng. p. 76.

ChatoHssus cortius, Cuv. and Yal. xxi, p. 115 ; Giinther, Catal. vii, p. 410.

B. vi, D. 14-15(Tf:f^), P. 15, Y. 8, A. 22-24(-3-f!,-T-), L. 1. 58-63, L. tr. 22-24.

Length of head 4| to 5, of caudal 4| to 5j, height of body 3f to Sf in the total length. Eijes—diameter
3 to 3j in the length of the head, 2/3 to 3/4 of a diameter from end of snout, and 1 apart. Abdominal pi-ofile

usually much more convex than the dorsal. Snout prominent. Maxilla not reaching to the orbit. Teeth—

•

absent. Fins—dorsal commences rather nearer the snout than the base of the caudal, and slightly in advance
of the origin of the ventral, its last ray is slightly prolonged. Pectoral reaches the ventral. Cauda) deeply
forked, lower lobe the longer. Scales—irregularlj- arranged : 29 to 32 rows before the base of the dorsal fin :

scutes strong, 17 between the throat and the base of the ventral fin, and 13 behind it. Gill-rakers rather closely

set, and quite 1/3 as long as the eye. Colours—silvery glossed with gold : cheeks purplish: back with a bluish-

green tint, and usually a black spot on the shoulder. Fins yellowish, the dorsal and caudal with dark outer
edges.

Hamilton Buchanan termed the form destitute of the shoulder mark C. cortius.

Habitat.—Fresh waters of Sind, and the districts watered by the Indus and its branches, also the affluents

and main streams of the Ganges, Jumna, Brahmaputra and Mahanuddi. It is spread through the tanks and
estuaries of India and Assam, except the Deccan, Southern and Western India, and Ceylon. It attains at least

11 inches in length.
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h.—Last dorsal ray prolovged.

4. Chatoi'ssus nasus, Plate CLX, fig. 4.

Cht2>ea nasus, Bloch. t. 429, f. 1 ; Blocli, ScLn. p. 42G ;
Russell, Pish. Coromandel, ii, p. 77 and Pedda

hoine, pi. cscvii.

Clupea thrissa, Russell, 1. c. p. 7b : and home, pi. cxcvi.

CZitpawcZoM wTs/ca, Lacep. Poiss. V, pp. 468, 472
^, ^ t ^c io-i i.^; ti x- x,

Chatoessus alius, Gray and Hard. 111. Ind. Zool. ; Jerdon, M. J. L. and Sc. 18.A, p. 14b
;
Day, Fisli.

AlaltilD&ir T). 243.

C/iatoessMS co»ne, Richards. Erebus and Terror, Pish. p. 02, t. 31, f. 7-10.
„, tt .

Chatoessus nasus, Cuv. and Val. xsi, p. 1U4 ; Swainson, Pishes, ii, p. 293 ;
Bleeker, Beng. p. /4, Hanng.

p. 50, and Celebes, p. 223 ;
Giinther, Catal. vii, p. 407.

Chatoessus selanghat, Kner, Novara Fische, p. 337 (i/oatiy).

Dorosmna 7iasus, Bleeker, Atl. leh. vi, p. 142, t. cclx, f. 4.

Noonah, Mai. : Muddu candai. Tarn. : Kome, Tel. and Ooriah.

B. vi, D. 15-17(^:^3), P- 15, V. 8, A. 22-24(^^=^), C. 19, L. 1. 4G-50, L. tr. 18-19.

LentHh of head 4^ to r>, of caudal 4^ to 4|, height of body 3^ to 3i in the total length. %es—diameter

3^ to 4 in the length of the head, 2/3 to 1 diameter from the end of snout, and IJ apart. Gape of mouth

nearly twice as wTde as the cleft is deep and overhung by the snout. Smooth portion of the opercle not quit<;

twice as high as wide. Fins—the dorsal commences much nearer the snout than the root of the caudal, its last

ray elongated, in some examples reaching to the base of the caudal fin. Pectoral as long as the head excluding

the snout Ventral inserted under the anterior dorsal rays. Caudal deeply forked. Gill-rakers short and

rather widely set. ScaZes- with serrated edges, placed in regular rows; 28 scutes along the abdominal and

thoracic edo-e, about 15 of which are anterior to the ventral fin : 18 rows of scales before the base of the dorsal

fin Colours—huL-k grayish-green, with the centre of each scale in the first seven rows the darkest, thus

formino- horizontal lines, the lower of which do not extend to the caudal. Abdomen whitish, shot with gold.

A bluish spot (sometimes absent) on the shoulder behind the upper half of the opercle. Preopercle of a

brilliant o-olden tint. Dorsal greenish-yellow, with the posterior margin stained blackish. Pectoral, ventral,

anal, and^caudal yellowish, the last with a dark extremity.

This fish is fio-ured in Bonuaterre, Enc. Method, pi. 7G, as CaiUeu Tassart, and given as Clupea thrissa,

^ '

Habitat.—Sea,s of India to the Malay Archipelago and Philippine Islands. It is good eating, but bony.

Third group—Clupe.bkormks.

Upper jaw not projecting. Eyes with free adipose lids. Abdomen serrated.

Genus, 4

—

Clupea, sp. Artedi.

Clupanodon, Lacep. (pt.) : Harengida, Bogenia, Spratella, Sardinella, Clupeoida, Kowada. Meletta,

Alausa, Cuv. and Val. : Chipalosa, Amhlygaster and Clupeoides, Bleeker : Opisthonema, Brevourtia and Alausella,

Gill.

Body ollong or suh-elongated, with the serrature of the abdomen extending anteriorly into the thoracic^ region :

upper jaiv not projecting beyond the lower. Month antenor or antero-superior. Teeth, when present, rudimentary

and deciduous. Dorsal, fin situated opposite the ventrals : anal with a moderate, or large number of rays : caudal

forked. Scales large, of moderate, or more rarely of small s/;:e. Pseudobranchiw well developed.

Hyrtl, Denkschr. Ak. Wiss. Wien, x, 1855, p. 49, has remarked upon a rudimentary accessory branchial

oro-an in one species of this genus from Brazil, Clupea aurea=Clupamdon anreiis, Agassiz in Spix. Pise. Bras.

p.'62, t. 51.

Fishes of this genus are often much broader across the back when captured in fresh or brackish water

than are those taken in the sea. Perhaps one reason is, that they enter the former localities to breed and whilst

in'o-ood condition, whereas they return to the ocean to recover their health after breeding.

This o-i.nus has been sub-divided in accordance with its teething, a mode which is liable to the great

obiection that the teeth are small and deciduous. I would add to this that the same species shows great

diversity, thus Sardinella longiceps, Cuv. and Val. was stated to have teeth on the palatines, pterygoid bones,

and on the tont^ue : the same species captured from Malabar not having visible teeth, was placed as Alosa

'scombrina, Cuv" and Val. (see p. b37) : again, Meletta lile, Cuv. and Val. destitute of teeth on the vomer, as seen

in India, appears to be identical with Clupea ar^!/TOte».(((, Bleeker, said to possess vomerine teeth. It is a

subiect well worthy of examination if, in some species, dentition is more developed as we progress eastwards.

It is therefore necessary to remember while investigating species of Clupea, that the dentition is liable to

variations as the teeth are deciduous.
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SYNOPSIS OF SPECIES.

A.

—

Teeth in lower jaw.*

a.—Teetli on tongue, palatines, pterygoids, hut none on the vomer.

1. Clupea kowal, D. 19, A. 20-22, L. 1. 45, L. tr. 11-12. Length of head 5, height of body o\ to 3^ in

the total. Eyes 3 in length of head. Seas of Africa and India to the Malay Archipelago.

2. Clupea atricauda, D. 18, A. 17-19, L. I. 44-45, L. tr. 11. Length of head 4f, height of body 4| in the

total. Eyes 3J to 4 in length of head. Caudal black tipped. Andamans to the Malay Archipelago.

3. Glupea Klunzei, D. 17-18, A. 17-18, L. 1. 46, L. tr. 11-12. Length of head 4^ to i%, height of body

4i to 4| in length of head. Eyes 3 to 3i in the length of head. Seas of India to the Malay Archipelago.

4. Clupea leiogaster, D. 17-18, A. 18-20, L. 1. 40, L. tr. 11-12. Length of head 5 to 5i height of body
5i to 6 in the total length. Eyes 3^ to 4 in the length of head. Ceylon to the Malay Archipelago.

6. Clupea longiceps, D. 16-17, A. 14-16, L. 1. 45-48. Length of head 3f to 4, height of body 5 to b\ in

the total length. Eyes 41 to 5 in the length of head. Seas of Sind and India to the Malay Archipelago.

h.—Teeth on tongue and palatines, none on pterygoid or vomer.

6. Clupea fimhriata, D. 18-19, A. 19-20, L. 1. 45-48. Length of head 5 to 5 J, height of body 4 to 4f in

the total length. Eyes 3i in length of head. Red Sea, seas of India to the M^day Archipelago.

c.—Teeth on tongue, none on palatines, pterygoids, or vomer.

7. Clupea Slndensis, D. 16-17, A. 18-19, L. 41-44, L. tr. 11. Length of head 4f to 5, height of body 4J

to H in the total length. Eyes 4i in length of head. Tail fin sometimes dark tipped. Seas of Africa and

India.

B.

—

No teeth in the jaws.

a.— Teeth on pterygoids and on the tongue : none on vomer or palatines.

8. Cliq^ea lile, D. 14-15, A. 17-20, L. 1. 38-40, L. tr. 9-10. Length of head 5 to 5,^ height of body 3|

to 3| in the total length. Eyes 3 to 3i in length of head. Seas of India to the Malay Archipelago.

6.

—

No teeth inside mouth.

9. Clupea variegata, D. 15-18, A. 24-29, L. 1. 90, L. tr. 35. Length of head 4^ to 4|-, height of body 3

in the total length. Eyes 4 to 4i in the length of head. Fresh waters of Burma.

10. Clupea chapra, D. 14-16, A. 21-24, L. 1. 80-110, L. tr. 33-35. Length of head 4i to 4^, height of

body 3i to 4 in the total length. Eyes 3.V in the length of head. Fresh waters of India.

11. Clupea ilisha, D. 18-19, A. 19-22, L. 1. 46-49, L. tr. 17-19. Length of head 4^ to ^, height of

body 3-1- to 3| in the total length. Eyes before the middle of length of head. Persian Gulf and seas of India

to Burma and the Malay Archipelago : ascending rivers to breed.

12. Glupea kanagurta, D. 17, A. 20-21, L. 1. 42-45, L. tr. 13-14. Length of head 4^, height of body 3^

to 3i in the total length. Eyes just in front of middle of length of head. Seas and estuaries of India and the

Malay Archipelago.

13. Clupea toll, D. 16-17, A. 19-20, L. 1. 39-40, L. tr. 13-14. Length of head 5 to 5i, height of body

3i to 4 in the total length. Eyes 4i in length of head, 1 diameter from end of snout. Seas of India to the

Malay Archipelago and China.

14. Glupea melanwra, D. 15-16, A. 18-19, L. 1. 38-40, L. tr. 10-11. Length of head 5, height of body 4

to 5 in the total length. Eyes 3 to 3i in length of head, 1 diameter from end of snout. Seas of India to the

Malay Archipelago.

A.— Teeth in lower jaw.

a.—Teeth on tongue, palatines, pterygoids, hut not on the vomer.

1. Clupea brachysoma, Plate CLXIII, fig. 3.

Kowala fhoracata (Cuv. and Val. xx, p. 303 Y) ; Bleeker, Beng. p. 74 ;
Cantor, Malay. Fish. p. 296

;

Jerdon, Mad. Journ. Lit. and Science, 1851, p. 145.

Sardinella brachysoma, Bleeker, Haring. p. 19.

Clupea hrachysoma, Giinther, Catal. vii, p. 423 ; Bleeker, Atl. Ich. vi, p. 104, t. 267, f. 2.

Alosa kowal, Giinther, Fish. Zanzibar, p. 123.

Clupea kowal, Gunther, Catal. vii, pp. 4-50-60 (pt.) ; Blocker, Atl. Ich. vi, p. 109.

Currudden toaddy, Mai.

B. vi, D. 19(J^), P. 17, V. 8, A. 20-22(-r|:^), C. 20, L. 1. 45, L. tr. 11-12.

Length of head 5, of caudal 4|, height of body 3^ to 3^ in the total length. Eyes—vfith broad adipose

lids, diameter about 3 in the length of the head, nearly 1 diameter from the end of snout, and 4/5 of a diameter

apart. Abodminal profile more convex than the dorsal. Lower jaw rather prominent :
maxilla reaching to

below the first third or middle of the eye. Operele rather more than twice as high as wide. Teeth—a, few on

* In some instances these are lost, occasionally they are very minute or even not developed.
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either side of symphysis of lower jaw, fine ones on tongue, palatine and pterygoid bones : none on the vomer.

Fins—dorsal commences midway between the end of the snout and the posterior extremity of the base of the

anal fin. Pectoral reaches to above the ventral, the latter fin being inserted beneath the centre of the dorsal.

Last two anal rays rather prolonged. Caudal deeply forked and covered with fine scales. Scales—regularlv

arranged, their edges crenulated, and with numerous transverse stri;^. Scutes well developed, 18 before and 12

behind the base of the ventral fin. Free portion of the tail rather higher than long. Colours — greemah

superiorly, the bases of the scales being a little dark : caudal fin dark tipped.

This fish is the species described by Cantor, and the teeth as he observes are distinct in his examples in

the lower jaw, palatine and pterygoid bones. The height of its body, size of its eye and length of its caudal

fin at once serve to distinguish it from C. fimhriata.

Habitat.—East Coast of Africa, Seas of India to the Malay Archipelago. It appears to be rare in

India. The example figured was from Cochin.

2. Clupea atricauda, Plate CLXIV, fig. 5.

Hareiigula melamirus, Bleeker, Ceram, p. 24-5.

Clupea atricauda, Gijnther, Catal. vii, p. 426 ; Bleeker, Atl. Ich. vi, p. 106, t. 268, f. 5.

B. vi, D. 18(tL), p. 17, V. 8, A. 17-19(y|:fy), C. 20, L. 1. 44-45, L. tr. 11.

Length of head 4f, of caudal 5, height of body 4j in the total length. Eyes—-with broad adipose

lids, diameter 3f to 4 in the length of the head, about 1 diameter from end of snout and 2/3 of a diameter

apart. Dorsal and abdominal profiles nearly equally and slightly convex. The greatest height of the head

equals its length excluding the snout. Lower jaw projecting beyond the upper : the posterior extremity of the

maxilla reaches to beneath the first third of the eye, numerous fine radiating lines on the cheeks : opercle twice

as high as broad. Teeth—a few small ones in front of lower jaw, a narrow band along the tongue, and some
deciduous ones on the palatines and pterygoids, but none on the vomer. Fins—dorsal commences midway
between the end of the snout and above the posterior extremity of the base of the anal fin. Pectoral as long

as the head excluding the snout, and reaching 2/3 of the way to the ventral, which last is inserted beneath the

middle of the dorsal fin. Last two anal rays thickened and slightly elongated. Lower caudal lobe sometimes

slightly the longer. Gill-rakers numerous, closely set, and about 1/3 as long as the eye. /Scales—regularly

arranged, with crenulated outer margin : scutes small anteriorly, becoming stronger under the middle of the

base of the pectoral fin, and 13 behind the base of the ventral. Colours—dark steel blue along the back and
upper third of the body, divided by a yellowish line from the silvery sides and abdomen, which are glossed

with blue and purple. Caudal with its extremity deep brown or black.

Habitat.—Andamans to the Malay Archipelago. The example figured was from Port Blair.

3. Clupea Klunzei, Plate CLXIII, fig. 1.

Hareiujula Klunzei, Bleeker, Ternate, p. 209.

Hareii.gula Moluccensis, Bleeker, Ternate, p. 609.

Clupea Moluccensis, Giinther (pt) Catal. vii, p. 427.

Clupea (Haretigula) Moluccensis and Klunzei, Bleeker, Atl. Ich. vi, p. 107, t. 203, f. 1 and 2.

B. vi, D. 17.18(„?„), P. 16, V. 8, A. I'?.\8{-^t^s) , C. 20, L. 1. 4-5, L. tr. 11-12.

Length of head 4| to 4f , of caudal 5 to 5i, height of body 4i to 4J in the total length. Byes --with broad
adipose lids, diameter 3 to 3j in the length of the head, 1 diameter from the end of snout and 2/3 of a diameter

apart. Dorsal and abdominal profiles about equally and slightly convex. Head about 1/5 longer than deep.

Lower jaw prominent : maxilla reaching to beneath the middle of the eye : cheeks with numerous radiating

strioe : opercle twice as high as wide. Teeth— a few on lower jaw, tongue, palatine and pterygoid bones : none
on the vomer. Fins—dorsal commences midway between the end of the snout and above tlie posterior end of

the base of the anal. Pectoral as long as the head excluding the snout, and reaching 2/3 of the distance to the

base of the ventral, which last is inserted below the middle of the dorsal fin. Last Iwo anal rays rather

thickened and slightly elongated. Gill-rakers fine, about 1/3 as long as the eye, about 38 in the outer branch
of lower branchial arch. Scales—in regular rows, with the edges roughened or finely crenulated. Thirty

badly-developed scutes, about 13 behind the base of the ventral fin. CoZoucs^bluish along the back
becoming silvery white shot with nurple on the sides and below.

Bleeker distinguished C. Moluccensis from Klunzei, chiefly bv the length of the head in the former being

1/4 of that of the body excluding the caudal fin, and of the latter 3i- to 3|.

Habitat.— Ceylon, Andamans and Kicobars to the Malay Archipelago. The example figured was from
the Andamans.

4. Clupea leiogaster.

Sardinella leiogaster, Cuv. and Val. xx, p. 270 ; Bleeker, Beng. p. 72.

Clupea leiogaster, Bleeker, Atl. Ich. vi, p. Iu2, t. 262, f. 6 ; Kner, Novara Fische, p. .32"
; Klanz.

"Fische, Roth. Meer. 1871, p. 598.

Clupea sirm, Giinther, Catal. vii, p. 425, pt. (not Forsk. Riippell, etc.)

B. vi, D. 17.18(„1„), P. 17, V. 8, A. 18.20(tt'tt)> C. 17, L. 1. 40, L. tr. 11-12.
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Length of head 5 to 5^, of caudal 5^ to 6, height of body SJ to G in the total length. Eyes—vfith

broad adipose lids, diameter 3| to 4 in the length of the head, 1 diameter from end of snout, and 3/4 to 4/5 of

a diameter apart. Dorsal and' abdominal profiles equally and slightly convex. The maxilla reaches to below

the front edge of the eye. Opercle more than twice as high as wide. Teeth—in lower jaw, the palatines and

pterygoids, and along the centre of the tongue, but none on the vomer. Fins—dorsal commences rather nearer

the base of tlie caudal fin than the end of the snout. Ventral inserted beneath the second fourth of the dorsal.

Pectoral as long as the head excluding the snout. Length of base of anal not quite equal to 1/2 the length of

the head. ,SVa7es—with indistinct transverse striie, and rough edges : scutes badly developed, about 32 in

number. Colours—bluish green superiorly, becoming silvery white on the sides and beneath : sometimes a

brownish mark on the shoulder. A longitudinal band along the body, with from 13 to 20 intensely blue

Bpots.

Habitat.—Ceylon, to the Malay Archipelago.

6. Clupea longiceps, Plate CLXI, fig 2.

Sardinella longiceps, Cuv. and Val. xx, p. 273.

Alosa scombrina, Cuv. and Val. xx, p. 442 ; Bleeker, Beng. p. 74 ; Day, Fish. Mai. p. 236.

Sardinella lemuru, Bleeker, Nat. Tyds. Ned. Ind. iv, p. 500.

Sardinella Neokmvii, Day, Fish. Malabar, p. 230 (not C. V.)

Chipea longiceps, Giinther, Catal. vii, p. 428.

Clupea lemuru, Giinther, 1. c. p. 430; Bleeker, Atl. leh. vi, p. 108, t. 267, f. 1.

Clupea scombrina, Giinther, 1. c. p. 448.

Lee-gur, Belooch. ; Louar, Sind. ; Mutthi, Canarese and North Malabar; Charlay, South Malabar, "Oil

Sardine."

B. vi, D. 10.17(„'t*), P- 1", V. 9, A. 14.16(t^'„), C. 17, L. 1. 45-48, L. tr. 13.

Length of head 3| to 4, of caudal 6, height of body 5 to 5| in the total length. The greatest height of

the head equals its length behind the centre of the eye. Eyes— with broad adipose lids, diameter 4^ to 6 in

the length of head, li diameters apart, and 1 to U from end of snout. Lower jaw slightly the longer, the

maxilla reaches to beneath the first 1/3 or centre of the eye. Opercle twice as high as wide. Teeth—&ne ones

on the tongue, very deciduous ones on palatines and more rarely on the pterygoids, very minute or absent from

the lower jaw : none on the vomer. Fins—dorsal commences rather nearer the snout than the base of the

caudal fin, its upper edge concave, its last two rays short. Pectoral as long as the postorbital portion of the head :

ventral inserted in a line rather behind the middle of the dorsal. Anal low, the length of its base not quite 1/2

that of the bead : its last two rays thickened and rather elongated. Caudal forked. Set! /es—indistinctly crenulated

on the outer edge, and regularly arranged : 13 rows before the base of the dorsal fin : about 18 badly-

developed scutes before and 13 or 14 behind the base of the ventral fin. Gill-rakers very numerous,about 1/2 longer

than the eye. Colours—hlmsh along the back with golden reflections, abdomen silvery shot with purple, and

sometimes a golden line divides the colour of the back from that of the sides : head of tlie same colour as the

body, with a large greenish gold spot on the upper margin of the opercle and preopercle : dorsal greenish :

caudal stained with green, the other fins transparent.

Dr. Bleeker having given me an excellent example of his C. lemuru, I could find no external difference

between it and the Malabar oil sardine. The former however was said to have narrow bands of minute teeth

on the tongue, palatine, and pterygoid bones, and such were visible in the example I received. The Clupea

scombrina, C. V., was stated by Valenciennes and Giinther to have no teeth on the tongue or palate, whereas I

observed (0. Neohoimi) that such existed in Malabar examples. I have since returned to Malabar and examined

some hundreds of these fishes respecting this question, and in some examples certainly I was unable to see

palatines and pterygiod teeth. Curiously the British Museum specimen (skin, preserved by myself) examined by

Dr. Giinther showed no palatine teeth ; another example preserved the same day has no pterygoid but only a

narrow strip of palatine teeth. On the Coromandel coast the palatine teeth become more distinct (C longiceps),

and according to Bleeker, would seem to be invariably present in examples from the Malay Archipelago.

Hahitat.-i'imA, down the Western coast of India, more rarely on the Eastern, Ceylon, the Andamans to

the Malay Archipelago, where Bleeker observed C. lemuru. Tliey attain about 8 inches in length, and large

quantities of oil are made from them in Malabar ; but along the Coromandel coast they never appear to arrive

in suflicient quantities, whilst those that come are rarely fat as in Malabar. Abundant in some years, they

occasionally forsaJie their haunts for several consecutive seasons, returning again in enormous quantities.

b.—Teeth on tongues and palatines, none on pterygoids or vomer.

6. Clupea fimbriata, Plate CLXI, fig. 3.

naren-gus minor Indicus, Russell, Fish. Vizag. ii, p. 70, and Kowal, pi. 186.

? Clupea kotval, Riippell, N. W. Pische, p. 79 ; Klunz. Fish. Roth. Meer, 1871, p. 599.

Spratella fimbriata, Cuv. and Val. xx, p. 359, t. 600 ; Bleek«ir, Beng. p. 74, and Haring. p. 27 ;
Kner,

Novara Fische, p. 329 ; Day, Fish. Malabar, ]>. 233.

Koxvala lauta, Cantor, Catal. Mai. Fish, p. 270.
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Chipeu gihhosn, Bleeker, Celebes, p. 72, and Atl. Ich. vi, p. 106, t. 266, f. 6.

L'lupeafinibriata, Giinther, Catal. vii, p. 427 (part) ; Bleeker, Atl. Ich. vi, p. 105, t. 271, f. 5.

Clupea Sundaica, Bleeker, Atl. Ich. vi, p. 105.

Kich-uk-louar, Sind ; Guttay-chaiiay, Malabar : Poonduringa, Tam. : Charree-addee, Hind.

B. vi, D. 18-19(„tT=), P. 15, V. 8, A. I9-20(y^?„), C. 20, L. 1. 45-48, L. tr. 11-12.

Length of head 5 to 5j, of caudal 4j to 4§, height of body 4 to 4| or even 5 in the total length. Eijes—
diameter 3i in length of head, nearly 1 diameter from end of snout and also apart. Abdominal more convex
than the dorsal profile. Lower jaw slightly prominent : the maxilla reaches to below the first third of the eve.
Operclc about twice as high as wide : sub-opercle nearly triangular and rather longer than high. Teeth—
deciduous in the jaws, a band along the middle of the tongue, a patch on the palatines, none on the vomer or
pterygoids. Fins—dorsal rather higher anteriorly than its base is long, it commences midway between the end
of the snout and the posterior extremity of the base of the anal, its upper border concave. Pectoral reaches
2/3 of the way to the ventral, the last fin being inserted under the middle of the dorsal. Last two anal rays
thickened and a little prolonged. Caudal deeply forked. Scales—regularly arranged, with their free edges
jagged. Scutes moderately developed, 14 or 15 posterior to the venti-al fin, and 16 or 17 before it. Free
portion of the tail rather higher than long. Colours—bluish-green, the sides silver}'. Dorsal tin with numerous
fine black dots, and a black mark at the base of its anterior rays. Caudal with bluish reflections and tipped
with dark.

I think it evident that this is the fish alluded to by Enssell, he observes that making their appearance in
March they are abundant through the summer months. Having examined the figure of (J. Neohowii with the
late Dr. Bleeker, we came to the conclusion that it might be intended for this species.

Sardinella lineolata, Cuv. and Val. xx, p. 272, appears from the description, to differ from this species
in the posterior frontals not being striated.

Having received some examples of G. gihhosa and C. temhang, Bleeker, from the Leyden Museum, and
named by the author, I consider them identical with the foregoing. I have figured the highest example I have,
in some the height of the body is only 1/5 of that of the total length, the variations in this respect being very
great.

Habitat.—Red Sea, seas of India to the Malay Archipelago. It abounds in certain years off the Malabar
coast. The example figured (life-size) was from Vizagapatam.

7. Clupea Sindensis, Plate CLXIII, fig. 2.

.'' Meletta venenosa, Cuv. and Val. xx, p. 377.

? Alosa venenosa, Giinther, Fish. Zanzibar, p. 122.
.'' Clupea venenosa, Giinther, Catal. vii, p. 449.

B. vi, D. 16-17(„!tt:), p. 15, V. 8, A. 18-19(t^?xt), C. 21, L. 1. 41-44, L. tr. 11.

Length of head 4^ to 5, of caudal fin 5j to 6, height of body 4| to 4± in the total length. Eyes—with
rather broad adipose lids, diameter 4|- in the length of head, Ij diameters from end of snout and 1 apart. The
greatest height of the head rather exceeds its length excluding the snout. Lower jaw prominent. The maxilla
reaches to below the first 1/4 of the eye. Preorbital with a raised and branched ridge. Opercles smooth :

opercle about twice as high as wide : sub-opercle low and truncated posteriorly. Teeth—a narrow band along
the tongue, fine ones in lower jaw, none on the vomer, palatines, or pterygoids. Fins—dorsal commences
nearer the snout than the base of the caudal, its entire base being midway between these two points. Pectoral
reaches 2/3 of the distance to the ventral, which latter tin is inserted below the middle of the dor.sal. Scales—

•

with their edges a little rough (especially in large examples) and having some vertical lines. Scutes not well
developed, 13 to 14 behind the base of the ventral fin. Gill-rakers closely set, nearly as long as the eye. Gill

cavity in Indian examples of a deep brown or black. Colours—back of an intensely deep blue ; sides golden,
shot with purple and blue. Fins yellowish, a black spot at base of dor.sal anteriorly, and its upper edge
dark : the end of the caudal lobes sometimes dark. There are also lines along the rows of scales in the
upper 2/3 of the body : a small dark shoulder mark which is more or less lost in the adult.

Habitat.—Seas of the Seychelles, Sind and Bombay. It attains at least 8 inches in length. The example
figured (life-size) was from Kurrachee.

B.

—

No teeth in jaws.

a.—Teeth on pterygoids and tongue, none on vomer or palatines.

8. Clupea lile, Plate CLXII, fig. 1.

Meletta lile, Cuv. and Val. xx, p. 378 ; Bleeker, Beng. p. 74.

Ala.usa champil. Cantor, Malay. Fish. p. 302 (not Gray and Hardwicke).
Bogenia argyrotawia, Bleeker, Haring. p. 26, and Banka, p. 457 ; Kner, Novara Fischc, p. 328.
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Clupea argyrotcenia, Giinther, Catal. vii, p. 423 ; Bleeker, Atl. Ich. vi, p. 101, t. 2(j4, fig. 5.

Clupea lile, Giinther, Catal. vii, p. 460.

B. vi, D. 14-15(tt?t2), ? 13, V. 8, A. 17-20(-,At,), C. 21, L. 1. 38-40, L. tr. 9-10.

Length of head 5 to 5^, of caudal 5 to 5i, height of body 3J to 3t in the total length. Eyes—with

broad adipose lids, diameter 3 to 3^ in the length of head, 2/3 of a diameter from end of snout and also apart.

Dorsal profile nearly horizontal, abdominal very convex. Snout obtuse, lower jaw slightly the longer. The

maxilla reaches? to below the first third of the orbit. Smooth portion of opercle 1/4 higher than -wide : sub-

opercle almost triangular. Teei/t—present on pterygoids, and a band along the centre of the tongue : none on

jaws, vomer, or palatines. Fitis—dorsal commences nearer the snout than the base of the caudal tin : its upper

edge concave : pectoral not reaching to above the ventral, the latter being inserted under the anterior dorsal

rays. Caudal moderately forked. Gill-rakers closely set and 1/2 as long as the eye : pseudobranchiffi well

developed. Scales—rather adherent and in regular rows: their edges smooth: about 1.5 rows before the base

of the dorsal fiu : scutes strong, from 16 to 18 anterior, and 11 to 12 posterior to the base of the ventral fin.

Free portion of tail as deep as long. Colours—golden shot with purple, a brilliant silvery band along the side,

as deep as one scale. Caudal dark tipped, shot with blue. A brilliant bronze coloured spot on occiput.

In Clupea argyrot(pnia, Bleeker, that author noticed teeth on the vomer, the existence of which is denied

by Giinther : Dr. Bleeker having examined onf of my Bombay examples with those in his collection, considered

them to be distinct, the caudal fin being more dark in specimens from the Malay Archipelago.
_

Habitat.—Seas of India and Burma to the Malay Archipelago. It attains to about 4 inches in length.

The example figured (life-size) was from Bombay. It is found in vast numbers along the Western coast ot

India.

h.—No teeth inside mouth.

9. Clupea variegata, Plate CLXI, fig. 4.

Day, Proc. Zool. Soc. 1809, p. 623.

B. vi, D. 1.5-18(^1:^3), P- 17, V. 8, A. 24-29(^t»^^), C. 17, L. 1. 90, L. tr. 35.

Length of head 4| to 4f, of caudal 4 to 4.J, height of body 3 in the total length. Eijes—with broad

adipose margins, diameter 4 to 4| in length of head, 3/4 of a diameter from end of snout, above 1 apart.

Abdominal profile more convex than the dorsal. Jaws of about equal length : the maxilla extending to beneath

the centre of the orbit. Opereles smooth. Teeth—very minute on tongue if present : none on jaws, vomer, or

palatines. Fins—dorsal commences ratlier nearer to the snout than to the base of the caudal : ventrals situated

below the first third of the dorsal fin : anal in the posterior third of the distance between the posterior margin

of the orbit and the base of the caudal fin. ^'ufflZes—regularly arranged behind a line from the opereles tu the

base of the anal fin, anterior to which they are very irregular. Pseudobranchiaj well developed. Gill-rakers

clo-sely set, and not quite as long as the eye. Serrated scales commence under the middle of the pectoral ; ten

are posterior to the ventral fin, and about ten anterior to it. Colours—silvery, glossed with gold and bronze.

A dark humeral spot. A row of about 18 bars passes across the back and descends a short way over the sides.

Dor.sal fin with a black band in the lower portion of its posterior half. End of tail tipped with black.

This appears to be the Burmese representative of C. chapra.

Habitat.—Irrawaddi and its branches. Many specimens procured up to 7 inches in length.

10. Clupea chapra, Plate CLXI, fig. 1.

Clupanodon chapra, Ham. Buch. Fish, Ganges, pp. 248, 283.

Clupea Indica, Gray and Hard. 111. Ind. Zool fig. (from H. B.'s MSS.) ;
Giinther, Catal. vii, p. 444.

Clupea champil, Gray and Hard. 1. c. fig. (? young).

Alausa microle'pis, Cuv. and Val. xx, p. 439 ; Bleeker, Beng. p. 14.5.

Pellona chainpil, Cuv. and Val. xx, p. 324.

Clupea chapra, Day, Proc. Zool. Soc. 1869, p. 385.

Coori, Bengali.

B. vi, D. 14-16(t|:|3), P. 13, V. 8, A. 21-24(„»^), C. 17, L. 1. 80-110, L. tr. 33-3.5.

Length of head 4| to 4| (4 in the young), of caudal 4^ to .5, height of body 3^ to 4 in the total

length. Eyes—with broad adipose lids, diameter 3^ to 4 in the length of head, 2/3 of a diameter from end ot

snout, and 1 to It apart. Abdominal profile more convex than the dorsal : the maxilla straight and rather

narrow, reaching to below the anterior third or centre of the orbit : opercle 2/3 wide as deep : sub-opercle large,

tapering posteriorly. Terf/i— absent. Fins— origin of dorsal opposite or slightly before that of the ventral,

and a little nearer the snout than the base of the caudal fin, it is highest anteriorly : pectoral does not quite

reach the ventral, anal highest in front : caudal deeply forked, lower lobe slightly the longer, centre rays not

so long as one diameter of the orbit. Scales— smooth, placed in horizontal rows except over the abdomen : 18

to 19 scutes anter-ior and 9 to 10 posterior to the ventral fin : 23 to 2.5 rows before the base of the dorsal fin.
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Colours silvery shot with gold, back rather dark, and edge of caudal stained darkest : a dark spot, which is

sometimes absent, on the shoulder. 6^i7Z-j-oA-(?r5—closely set, very numerous and rather shorter than the eye,

caudal peduncle as high as long.

Habitat.—Fresh waters of rivers and tanks of Sind and throughout India as far south as the Kistna

River, but absent from the Malabar coast and Madras. It attains at least 8 inches in length.

11. Clupea ilisha, Plate CLXII, fig. 3.

Clupea, Russell, ii, p. 77, and Palasah, pi. 198.

Clupanodon ilMa, Ham. Buch. Fish. Ganges, pp. 243, 382, pi. 19, f. 73.

Alansa palasah, Cuv. and Val. xx, p. 432; Cantor, Catal. p. 300; Bleeker, Beng. p. 74; Jerdon, Madr.

J. L. and Sc. xv, p. 345, and 1851, p. 145 ; Day, Fishes of Malabar, p. 235.

Alansa Malaijana, Bleeker, Ned. Tjds. Dierk. 1866, p. 294.

Alausa 2}alasah, Bleeker, Beng. p. 74.

Clupea palasah, Giinther, Catal. vii, p. 445.

"Sable fish" and "Hilsa" of Europeans; Palasali, Tel.; Pidla,Smd.; oliim, lumd: Nrja-tha-louk,

Burmese ; Hilsa, Beng.

B. vi, D. 18-19(„-^^), P. 15, V. 9, A. 19-22(tt!^), C. 19, L. 1. 46-49. L. tr. 17-19, Vert. 12/32-34

Length of head 4i to 4*, of caudal 5, height of body 3-J to 3f in the total length. .

adipose lids", situated some distance before the middle of the length of the head, and from 1

from the end of snout, and li apart. The posterior extremity of the maxilla reaches to below the middle or

even hind edge of the orbit :' lower jaw not projecting beyond the upper. The greatest width of the opercle

equals about 2/3 of its height : sub-opevcle rounded posteriorly. Teei/j—absent. Fins—dorsal commences a

little nearer the snout than the base of the caudal fin, its upper edge concave. Pectoral reaches to above the

orio-in of the ventral, which latter fin is inserted beneath the anterior half of the dorsal. Caudal deeply

forked. Caudal peduncle as deep as long. ,S'ca/es—in regular rows : many over the caudal fin. Gill-rakers

numerous and as long as the eye : 16 to 17 scutes before and 14 to 15 behind the insertion of the ventral fin.

Pseudnbranchiffi well developed. C'ofo»?-s—silvery, shot with gold and purple : no spots in the adult, but a

row of them along the upper third of the body in the immature, the most distinct of which is behind the

upper third of the opercle. (1 have seen them in examples from the Sunderbunds up to 10 inches in length.)

The youno- are usually of a bronze colour along the back, with silvery sides and a burnished silvery band going

from above the eye to the upper half of the caudal fin, whilst the caudal fin is often deeply edged with black in

its entire circumfei-ence.

The main body of these fish swarm up all the larger rivers of India and Burma, generally as soon as

the monsoon commences, whilst an important matter appears to be the rapidity of the current. The

numerous Indian rivers spanned by weirs, destitute of fish passes, is causing enormous injury to these

fisheries. Almost fruitless to deposit then- eggs below these structures when between the sea and their

spawning beds, whilst they are unable to pass them, then- partial or even entire extermination in such rivers

appears to be merely a question of time.

Amongst such rivers as 1 have personally examined, the following appears to be the periods when these

fish most commonly ascend. In the Cauvery and Coleroon of Madras, they pass up with the first burst of the.

South-west Monsoon (about the first or second week of June), and continue for the succeeding four months but

in smaller quantities, some evidently being late breeders, perhaps younger fish. In the Kistna, which has a

great velocity, the freshes commence in June, continuing to the end of October, after which the river subsides,

although it is not fordable until the middle or end of January : a few of these fishes arrive at the end of

September when the strength of the current is subsiding, but it is the middle of October and two following

months, that the main body ascends, while they are absent by April. In the neighbouring river, the Godavery,

which has a less rapid current, the fish ascend earlier, being most numerous from July to September. In the

Hooo-hly they continue their ascent tlu-oughout the South-west Monsoon, continuing to nearly the end of the year.

They have been observed in the Irrawaddi in Burma as high as Mandalay, in October. They are excellent as

food until they have deposited their ova, when they become thin and positively unwholesome. Their flavour has

been compared to a combination of that of the salmon and herring : they are rather heavy of digestion.

Hal/itat.—Fersmn Gulf ascending the Tigris, the coasts of Sind, India, and Burma, passing up the large

rivers to breed, also the Malay Archipelago. I have taken them as high as Delhi, and Hannlton Buchanan

records them from Agra and Cawnpore.

12. Clupea kanagurta, Plate CLXII, fig. 4.

Clupea, Russell, Fish. Vizag. ii, p. 75, and Kcclee, pi. 195.

Clupeonia Blochii, Cuv. and Val. xx, p. 353 ; Bleeker, Beng. p. 74.

Alosa hunagurta, Bleeker, Haring. p. 34, Beng. p. 74, and Atl. Ich. vi, p. 114, t. 265, f. 5.

Alosa chapra, Giinther, Fish. Zanz. p. 123 (not Gray).
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Chipea ilisha* Gunther, Catal. vii, p. 445 ; Kner, Novara Fische, p. 331.

B. vi, D. 17{-^), P. 16, V. 8, A. 20-21(^7^^1^), C. 19, L. 1. 42-45, L. tr. 13-14.

Length of head 43-, of caudal 4^-, height of body 3j to 3i in the total length. Eyes—with a broad
adipose membrane on either side, diameter 4 in the length of the head, 1 diameter from the end of snout and
about 1 apart. Abdominal profile more convex than that of the back. The thickness of the body at the

shoulder equals 2/5 of its height. Greatest width of the smooth portion of the operele is nearly 1/2 its depth :

subopercle tapering behind to its posterior-superior angle. Lower jaw scarcely projects beyond the upper.

The maxilla extends posteriorly to below the hinder third of the orbit. Teeth—absent. Fins—dorsal commences
midway between the front end of the snout and the end of the base of the anal fin, its greatest height rather

exceeds the length of its base : its upper edge concave. Pectoral rather more than 1/2 as long as the head and
does not quite reach to above the ventral, which last is situated rather behind the middle of the dorsal, and
extends 2/5 of the distance to the base of the anal. Free portion of the tail rather higher at its base than
long. Sciiles—regularly arranged : scutes 27, 11 behind the base of the ventral fin. Colours—bluish green

superiorly, gold dotted with purple on the sides and beneath. Generally a row of about six or eight oval spots

pass in a line from behind the upper edge of the operele along the side. Upper edge of dorsal with a dark mark.
Ilahitat.—East Coast of Africa, Sind, coasts of India to the Malay Archipelago.

13. Clupea toli, Plate CLXII, fig. 2.

Clnpea Sinensis, Bloch, t. 405; Bl. Schn. p. 424 (? Gmel. Linn. p. 1408).

Alausa toll, Cuvier and Valenciennes, xx, p. 435 ; Cantor, Catal. p. 299 ; Bleeker, Beng. p. 74.

Alosa ctenolepis, Bleeker, Haring. p. 32, and Nat. Tyds. Ned. Ind. iii, p. 74.

Chipea toli and cliapra (not Ham. Buch.) Giinther, Catal. vii, p. 447.

Alosa toli, Bleeker, Atl. Ich. vii, p. 113, t. 265, f. 4.

Ooluin, Tamil.

B. vi, D. 16-17(r|:^), P- 14, V. 9, A. 19.20( Vr'). C. 24, L. 1. 39-40, L. tr. 13-14.

Length of head 5 to 6|, of caudal 4}, height of body 3^ to 4 in the total length. Eyes—with broad

adipose lids, diameter 4j in the length of head, 1 diameter from end of snout, and also apart. Lower jaw
rather projecting beyond the upper, which latter is notched at its extremity. Operele 1/2 to 3/4 higher than

wide : subopercle tapering posteriorly. Teeth—absent from the jaws. F'ins—dorsal commencing nearer the

snout than the base of the caudal fin, its entire base being midway between those two points, it is 1/5 higher

than long and concave superiorly. Pectoral as long as the head excluding tlie snout and not reaching the ventral,

which latter is inserted under the commencement of the last half of the dorsal fin. Caudal deeply forked, its

lobes being longer than the head, especially in adult examples. Caudal peduncle a little longer than deep.

Scales—regularly arranged, striated, and with crenulated or jagged edges : fine ones on the caudal fin. Scutes

well developed, 17 to 18 before, and 12 to 13 posterior to the base of the ventral fin. The longest gill-rakers

in the young, about equal the diameter of the eye, they are said to be longer in some adults. Pseudobranchiae

well developed. Colours—silvery, shot with yellow and purple, a dark shoulder spot in the young.

The eye is compai'atively smaller and the caudal lobes much longer in the adult than in the

young. G. macrura is very similar but has L. 1. 44 to 46, and its scales with smooth edges, whilst its longest

gill-rakers are stated to be much shorter than the eye. I can find no difference between C. chapra, Giinther,

and C. toli, C. V.
Pi'ofessor Peters (April 4th, 1878) observes of C. Sinensis, Bloch, " We have a dried specimen, which

still has an original label, hardly visible, glued to it, and which after a careful examination and comparison, I

take for the type of the figure, although it has a black spot on the shoulder, or behind the operculum, not

shown in the figure. * * I am of opinion C. Sinensis, Bloch. is C. toli, Cuv. and Val."

Habitat.—From Bombay through the seas of India to the Malay Archipelago and China. It attains at

least 3 feet in length. It does not appear to ascend rivers to breed like the C. ilisha, but is sometimes found at

their mouths. The example figured (life-size) was from Bombay.

14. Clupea melanura.

Alama melanurus, Cuv. and Val. xx, p. 441 ; Bleeker, Bali, p. 10, Haring. p. 32; Day, Fish. Malabar,

p. 235.

Clupea melanura, Giinther, Catal. vii, p. 449 ; Bleeker, Atl. Ich. vi, p. Ill, t. cclxix, f. 5.

B. vi, D. 15-16(T-r-fT), P- 13, V. 8, A. 18-19(-3^'-j^), C. 19, L. 1. 38-40, L. tr. 10-11.

Length of head 5, of caudal 5, height of body 4 to 5 in the total length. Eyes—with very narrow

adipose lids, diameter 3 to 3^ in length of head, 1 diameter from end of snout, 3/4 of a diameter apart.

Dorsal profile very nearly straight : abdominal more convex : lower jaw rather longer than the upper : the

maxilla extending to beneath the anterior third or middle of the orbit. Teeth— absent, or a few above the

symphysis of the lower jaw. Fins—dorsal commences opposite to or slightly in front of ventral, and a little nearer

* In Dr. Gunther's Catalogue of the Fi.shes in the British Museiitn, he jiWcs Alavj'a toli, Cantor, as a synonym of this specie?,

recording amongst the examples present—" a. b. Adult and young, skins. Pinang from Dr. Cantor's collection." This is very

misleading, as Dr. Cantor's type was 1 foot 6 inches, a length this species never attains. The longest of the two examples in the

British Museum is about 12 inches, and though not Cantor's type, is the true Clu!pea toli, C. V. the smaller specimen is C. kanaguria.

4 N
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the snout ttan to the base of the caudal fin : pectoral does not reach the ventral, which latter does not extend

half-way to the base of the anal : caudal deeply forked, the lower lobe the longer. Scales—in regular horizontal

rows, with two or three raised lines along their base, 25 serrated scales along the abdominal edge. Colours—
back blue, .shot with purple : a fine yellow line dividing it from the silvery sides and abdomen : a blue spot on

the operclo ; outer third of caudal lobes black.

Habitat.—Seas of India and the Malay Archipelago.

Genus, 5—CoEiCA, Hamilton Buchanan.
Chipeoides and Clupeichthys, Bleeker.

Body oblong, modorately compressed. Loiver jaw the longer. Teeth, udien present, rudimentary and. deciduous.

Dorsal fin situated nearly opposite the ventral : anal of moderate extent, its last rays may be thickened and detached.

Gatidal forked. Scales of medium size: abdomen serrated, serrature usxMlly commencing behind the pectoral fins.

Geographical distribution.—India to the Malay Archipelago.

SYNOPSIS OF SINGLE SPECIES.

Corica sohorna, D. IG, A. 15 + ii, L. 1. 40, L. tr. 0-V).

Corica soborna, Plate CLXII, fig. 5.

Ham. Buch. pp. 253, 28.3; Gray and Hard. 111. Ind. Zool. (copied from H. B.'s ]\IS. drawing, and
name mis-spelt C. guborni); Day, Proc Zool. Soc. 18G9, p. 385.

Pellona soborna, Cuv. and Val. xs, p. 325 ; Bleeker, Beng. p. 7-i.

Corica argentata, Swainson, Fishes, ii, p. 204.
.'' Sjiratella piseudoptenis, Bleeker, Borneo, p. 432 and Haring. p. 50.

.'' Clupeoides pseicdopterus, Giinther, Catal. vii, p. 452.

Corica pseudopterus, Bleeker, Atl. Ich. vi, p. 98, t. 200, f. 3.

Cutwaal ursi and God-haee, Ooriah.

B. vi, D. 15-16(t^=-5^), p. 13, V. 8, A. 14-15 + ii (ty'tf ), C. 19, L. 1. 40-42, L. tr. 10.

Length of head !Jl to 5|, of caudal Ss, height of body 5 to 5J in the total length. Eyes—diameter 2/5

of length of head, 1/2 a diameter from end of snout, 2/3 of a diameter apart. Body elongated, strongly

compressed. Maxilla reaches to below the middle of the orbit. Fins—dorsal arises rather nearer the base of

the caudal than the snout, and rather behind the origin of the ventrals : the anal commences under the posterior

extremity of the dorsal and has its last two rays detached : caudal forked in its posterior third, the lower lobe

the longer. Scales^lO or 11 serrated scales along its abdominal edge, commencing below the jiectoral fin :

anterior to the ventral fin there are 10 or 11, and 7 or 8 posterior to it. Colours—silvery, with a light band.

Habitat.—Orissa and Bengal : rarely attaining above 2 inches in length. The example figured (life-size)

was from Orissa.

Genus, C

—

Pellona, Citvier and Valenciennes.

Hisha, Gray : Platygaster, Swainson.
Branch'ostegals six. Body rather elongated and strongly compressed, with the thoracic and, ahdominal edges

serrated. Mouth of moderate size, upper jaiv generally emarginate and shorter than the lower. Fine sharp teeth

the jaivs, palatines, and piterygoid bones, also on the tongue, but none on the vomer. Dorsal fin small, median.

Ventrals small, inserted anterior to the dorsal : anal elongated. Scales large, or of moderate size, rarely small.

Owing to the individual variations amongst examples of this genus they are difficult to distinguish :

besides which, the types of Cuvier and Valenciennes require to be thoroughly re-examined.

SYNOPSIS OF SPECIES.
A.

—

Dorsal fin almost or entirely in advance of the anal.

1. Pellona filigera, A. 46-50, L. 1. 50, L. tr. 15-16. Head S^, height of body 3| to 4 in the total length.

Scutes 22-23 before, 10-12 behind ventral fin. Bombay.
2. Pellona elongata, A. 40-49, L. 1. 52-56, L. tr. 16. Head 4f to 5^, height of body 4^ to 4^ in the total

length. Scutes 20-24 before, and 8-10 behind ventral fin. Seas of India to Japan.
3. Pellona motius, A. 40-41, L. 1. 43-45, L. tr. 12-13. Head 5, height of body 4 to 41 in the total length.

Scutes 15-16 before, and 7-8 behind ventral fin. Fresh waters and estuaries of Bengal and Oris.sa.

4. Pellona Indica, A. 39-40, L. 1. 44, L. tr. 13-14. Head 4^, height of body 3} to 3.V in the total length.

Scutes 18 before, and 7-8 behind ventral fin. East coast of Africa, seas of India to the Malay Arcliiijelago.

5. Pellona ditcheht, A. 36-40, L. 1. 40-44, L. tr. 14. Head 4^, height of body i} in the total length.

Scutes 23 before, and lO behind ventral fin. Coromandel coast of India.

6. Pellona Hoevenii, A. 36, L. 1. 43. Head 4^, height of body 3i in the total length. Scutes 13 before,

and 9 behind ventral fin. A bone armed with teeth situated in place of ligament between premaxillary and
maxillary bones. Coromandel coast of India to the Malay Archipelago.

B.

—

Dorsal fin situated entirely or partially over the anal.

7. Pellona brachjsoma, A. 46-51, L. 43-44, L. tr. 14-15. Head 4^ to 4f , height of body 3i to 3|- in the
total length. Scutes 18 before, and 8 behind ventral fin. Seas of India to the Malay Archipelago.

8. Pellona megaloptera, A. 43-50, L. 1. 48-50, L. tr. 14-15. Head 4^ to 4§, height of body 3f to 4 in the
total length. Scutes 22 anterior, and 8 behind ventral fin. Seas of India to the Malay Archipelago.

in
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9. Pellona Sladeni, A. 44, L. 1. 48, L. tr. 10. Head 5, height of body 5^ in the total length. Scutes 23

anterior, and 10 behind ventral fin. Irrawaddi river in Burma.
10. Pellona LeschenauUii, A. 42, L. 1. 70. Height of body 4 in the total length. Pondicherry.

A.

—

Dorsal fin almost or entirely in advance of the anal.

1. Pellona filigera, Plate CLXV, fig. 4.

Cuvier and Valenciennes, xs, p. 322 ; Bleeker, Beng. p. 72.

'/Pellona xanthoptera, Bleeker, Haring. p. 49, and Nat. Tyds. Ned. Ind. ii, p. 439 ; GUnther, Catal. vii,

p. 457.

? llisha xaiithoptera, Bleeker, Atl. Ich. vi, p. 122, t. 265, f. 3.

B. vi, D. 18-19(t|:At,), P. 17, V. 8, A. 46-50(„^^), C. 19, L. 1. 50, L. tr. 15-16.

Length of head 5}, of caudal 5, height of body 3f to 4 in the total length. i?(/cs— diameter 3 in the

length of the head, 3/4 of a diameter from the end of snout, aud 1/3 apart. Abdominal profile much more
convex than that of the back : a slight concavity over the front end of the head. The maxilla reaches to below

the middle of the eye. The posterior portion of the ridges on the occiput are parallel one to the other. Teeth—

-

in jaws, tongue, and palate. Fins— dorsal commences about midway between the snout and base of the caudal

fin, its posterior rays are not above the anal. Ventral fin very short, situated midway between subopercle and
base of the anal. Pectoral reaches to above the ventral, its upper ray is very broad. Length of base of anal

fin equals 2f in the total length excluding the caudal fin. Caudal lobes elongated. Scales—19 to 20 rows

anterior to the base of the dorsal fin. Scutes well developed 22 to 23 before, and 10 or 12 posterior to the base

of the ventral fin. Colours—of a coppei'y tinge along the back, sides silvery, with mother-of-pearl reflections.

Dorsal and pectoral fins black tipped.

Sahitat.—Bombay, to 1 foot in length.

2. Pellona elongata, Plate CLXIV, fig. 3, and CLXV, fig. 1.

Alosa elongata, Bennett, Life of Sir S. Raffles, p. 691.

ClujJea affinis. Gray and Hardwicke, 111. Ind. Zool.

Plafygaster affinis, Swainson, Fishes, ii, p. 294.

llisha ahnm-mis, Richard. Ich. China, p. 300.

? Clupea melastoma, Temm. and Schleg. Fauna Japon. Poiss. p. 237. t. 108, f. 1 ; Blocker, Batav. p.

409 (notBloch).

Pellona Grayana, Cuv. and Val. xx, p. 315 ;
Bleeker, Haring. p. 25.

Pellona affinis. Cantor, Catal. Malay. Fish. p. 291.

Pellona Schlegelii, Bleeker, Japan, p. 118.

Pellona elongata, Giinther, Catal. vii, p. 456.

llisha elongata, Bleeker, Atl. Ich. vi, p. 119, t. 259, fig. 3.

B. vi, D. 15-17(t^^t7), p. 15, V. 7, A. 40-49(3^^^), C. 17, L. 1. 52-56, L. tr. 16.

Length of head 4f to 5i, of caudal fin 5, height of body 4^ to 4^ in the total length. Eyes—diameter

3i to 4 in the length of head, 1 diameter frcim end of snout, and 1/2 a diameter apart. Abdominal profile

more convex than that of the back. The maxilla reaches to below the middle of the eyes. The posterior

halves of the ridges on the occiput are nearly parallel one to the other. Teeth—in jaws, tongue and palate.

Fins—dorsal commences midway between the snout and the base of the caudal fin, its last rays do not extend

to over the commencement of the anal. Ventral minute, situated midway between the hind margin of the

head and the commencement of the anal fin. Length of base of anal fin equal from 3 to 3} in the total length

excluding the caudal fin. Scales—abdominal scutes well developed, 20 to 24 anterior, and eight or ten posterior

to the base of the ventral fin. fiolours—silvery, shot with mother-of-pearl. Fins yellowish, edge of dorsal

black tipped.

It appears possible that this may be P. novacula, Cuv. and Val. xx, p, 319, but is not P. novacula,

Bleeker, wherein the maxilla extends posteriorly to nearly behind the hind edge of the orbit.

Habitat.—Seas of India to the Malay Archipelago, China, and Japan. The example figured Plate

CLXIV, fig. 3 (half natural size), was from Sind. A variety with a more pointed head and rather fewer scales

(1. 1. 46, L. tr. 14), is figured (half natural size), Plate CLXV, fig. 1, from Bombay.

3. Pellona motius, Plate CLXV, fig. 3.

Clnpanodcm motius. Ham. Buch. Fish. Ganges, pp. 251, 383.

Clupea motius. Gray and Hard. 111. Ind. Zool. (from H.B.'s MSS.)
Platygaster parva, Swainson, Fishes, ii, p. 294.

Pellona motius, Bleeker, Beng. p. 72 ; Giinther, Catal. vii, p. 456 (part).

Ursi or Alise, Ooriah.

B. vi, D. 16.17(t3?„). P- 15, V. 7, A. 40-41(^?3^), L. 1. 43-45, L. tr. 12-13.

Length of head 5, of caudal fin 5|-, height of body 4 to 4i in the total length. Eyes—diameter 1/3 of

length of head, 3/4 of a diameter from end of snout, and 1/2 a diameter apart. Body very compressed,
4 N *
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abdominal profile more convex than that of the back. The maxilla reaches to beneath the middle of the orbit.

The posterior halves of the ridges on the summit of the head are nearly parallel one to the other. Teeth— ou

iaws, tono-ue and palate. Fins—origin of dorsal fin slightly nearer to the snout tlian to the base of the caudal,

and situirted entirely in front of the anal, the length of the base of this latter fin being equal to 1/3 of that

of the total length excluding the caudal fin : ventral fin nearly as long as the eye. Scales—16 rows anterior to

the base of the'clorsal fin : there are seven to eight scutes along the abdominal profile posterior to the base of

the ventral, and 15 or 1(3 anterior to it. Colours— silvery, with mother-of-pearl reflections, and having a

burnished lateral-band. There are some fine dots on the fins, and along the edges of some of the scales.

Caudal fin with a dark outer edge : a dark band along the middle of the dorsal fin.

Habitat.—Assam, Bengal and Orissa, descending as low as the coast. It does not appear to attain much

above 4 inches in length. The example figured (life-size), was from Orissa.

4. Pellona Indica, Plate CLXIV, fig. 4.

Chipea, Russell, Fish. Vizag. ii, p. 78, and Ditchoee, pi. 192.

Platygaster Indims, Swainson, Fishes, ii, p. 294.

Pelloiia ditchoa, Cuv. and Val. xx, p. 313 ; Bleeker, Beng. p. 72, and Haring. p. 24 ;
Giinther, Catal.

vii, p. 455.

Pellona Indicus, Jerdon, M. J. L. and Sc. 1851, p. 145.

nisha Indica, Bleeker, Atl. Ich. vi, p. 11 8, t. 259, f. 4.

Puo-na-no-dah, Andamanese.

B. vi. D. 17(Jj), P. 16, V. 7, A. 39.^0(^^1^) C. 17, L. 1. 44, L. tr. 13-14.

Length of head 4^, of caudal fin 4|, height of body 3^ to 3^ in the total length. Eyes—diameter 2f

to 3 in the length of head, 2/3 of a diameter from end of snout and 1/2 a diameter apart. Abdominal profile

more convex than the dorsal. The maxilla reaches to below the anterior 1/3 of the eye. Opercle rather

more than twice as high as wide, not striated. The posterior halves of the ridges on the occiput are parallel

one to the other. Teeth—in the jaws, tongue, palatine and pterygoid bones. i''//(s—dorsal commences rather

nearer the snout than the base of the caudal fin, its base being entirely, or almost so, in advance of that of the

anal, the lensrth of the base of the latter fin being 2f to 3 in that of the body excluding the caudal fin.

Ventral small^ shorter than the eye and inserted rather in advance of the origin of the dorsal. Scales— Tuith.

the edges rather roughened, and having one or two vei-tical lines: 25 to 26 scutes, 18 being between the throat

and base of ventraf fin. Colours-greenish, along the back, becoming silvery shot with purple and gold on

the sides and below : dorsal fin often tipped with black.

Pellona micropus, C. V. xx, p. 320, appears to be closely allied to this species, D. 17, A. 42, L, 1. 47.

Height of body 3|r in the total length : 27 scutes along the abdominal edge.

Eabitat.—East Coast of Africa, seas of India to the Malay Archipelago.

5. Pellona ditchela, Plate CLXV, fig. 5.

Clu-pea, Russell, Fish. Vizag. ii, p. 72, and Dltchellee, pi. 188.
^

Pellona ditchela, Cuv. and Val. xx, p. 314 ; Bleeker, Beng. p. 72.

B. vi, D. 18(A), P- 16, V. 6, A. 36.¥)(^s'^^), C. 19, L. 1. 40-44, L. tr. 14.

Length of head 4i, of caudal fin 5, height of body 4| in the total length. Eyes—diameter about l.'o

of length of head, nearly! diameter from end of snout, and 1/2 a diameter apart. Abdominal profile rather

more convex than the dorsal. The maxilla reaches to below the middle of the orbit :
anteriorly a bone,

armed with teeth instead of a ligament, connects the premaxillaries to the maxilla (as in P. Hoeceuii),

The posterior halves of the ridges on the occiput converge. Teeth—in jaws, tongue, and palate. Fins—origin

of the dorsal rather nearer the suoat than the base of the caudal fin, whilst the fin is entirely in advance of the

anal. Ventral nearly as long as the eye. Length of base of the anal equal to :i\ in the total length excluding

the caudal fin. Scales—scutes well developed, 23 anterior and 10 posterior to the base of the ventral fin.

Colours—SliverJ, with a burnished lateral-band, the upper edge of the dorsal tin rather dark.

This may be Clupea melastoma, Bl. Schn. p. 427, and Pellona melastoma, Cuv. and Val. xx, p. 308, which

[l fl Q A ^i-L

'

nahitai.—Coromandel Coast of India. I received several examples from Madras, where they were

collected by Dr. Keess. Unfortunately they are not in a good state of preservation. None are larger than the

example figured.

6. Pellona Hoevenii, Plate CLXV, fig. 6.

Bleeker, Haring. p. 21, and Nat. Tyds. Ned. Ind. iii, p. 712 ;
Giinther, Catal. vii, p. 455.

Ilii<ha Huereuii', Bleeker, Atl. Ich. vi, p. 117, t. 269, f. 2.

B. vi, D. 18(yV), p. 17, V. 7, A. 3G(^\-), L. 1. 43, L. tr. 13.

Length of head 4-V, of caudal 5, height of body 3| in the total length. E/za?—diameter 2f to 3 in the

length of the head, 3/4 of a diameter from end of snout, and I apart. Abdominal profile rather more convex than

that of the dorsal. The maxilla reaches to below the middle of the eye. Opercle rather more than twice
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as liigli as wide. The posterior halves of the ridges on the occiput meet posteriorly. Teeth—on the jaws,

tongue, palatine and pterygoid bones : also along a small accessory bone extending between the premaxillaries

and the superior maxillary. Fins—dorsal commences rather nearer the snout than the base of the caudal fin,

and is entirely or almost so, in advance of the anal : the length of the base of the latter fin being 3j in the

distance between the snout and the base of the caudal. Ventral small, shorter than the eye. Scales—with
the edges almost smooth : 22 scutes, 13 being anterior to the base of the ventral fin. Colours—greenish along
the back, becoming silvery with mother-of-pearl reflections on the sides and beneath.

The chief points of difference between this species and P. ditchoa, consist in the posterior halves of the

ridges in the occipital region being convergent and not parallel to one another : and in the ligament extending
anteriorly from the premaxillaries to the maxillavies being replaced by a toothed bone.

Habitat.—Coromandel Coast of India where it abounds, to the Malay Archipelago.

B.

—

Dorsal Jin situated entirely or partially above the anal.

7. Pellona brachysoma, Plate CLXIV, fig. 2.

Bleeker, Verb. Bat. Gen. xxiv, Hariug. p. 22 ; Giinther, Catal. vii, p. 456.

Ilisha braehysuma, Bleeker, Atl. Ich. vi, p. 118, t. 267, f. 5.

Paunia puiee, Ooriah.

B. vi, D. 16-17(x3'tt)> P- 16, V. 7, A. 46-51(„«^^), C. 17, L. 1. 43-44, L. tr. 14-15.

Length of head 4| to 4f, of caudal fin 5, height of body 3^ to 3| in the total length. Eyes—diameter

3 in the length of head, 3/4 of a diameter from end of snout, and 1/2 a diameter apart. Abdominal profile

more convex than that of the back. The maxilla extends to below the middle of the orbit. The posterior

halves of the ridges on the occiput are nearly parallel one to the other. Teeth—on tongue, jaws, and palate.

Fins—the dorsal commences midway between the snout and the posterior end of the base of the anal, over

which latter fin its last few rays extend. Ventral small. Length of base of the anal fin 2-j to 2f in the total

excluding the caudal fin. Scales—18 scutes anterior to the ventral fin, and 8 posterior to it. Colours—golden
glossed with purple.

Habitat.— Seas of India to the Malay Archipelago.

8. Pellona megaloptera, Plate CLXV, fig. 2.

Clupea, Russell, ii, p. 73, and Jangarlno, pi. 191.

Platygaster megalopterus, Swainson, Fishes, ii, p. 294.

Pellona Leschenaultii, Bleeker, Java, 11 (not Cuv. and Val.)

Pellona Russellii, Bleeker, Haring. p. 23.

Pellona megalopteriis, Jerdon, M. J. L. and Sc. 1851, p. 145.

Pellona motius, Giinther, Catal. vii, p. 456 (part).

Ilisha megaloftera, Bleeker, Atl. Ich. vi, p. 119, t. 264, f. 6.

B. vi, D. 17-18(„?tt), P- 17, V. 7, A. 43-50(^?ct), C. 17, L. 1. 48-50, L. tr. 14-15.

Length of head 4^ to 4f , of caudal fin 4|, height of body 3f to 4 in the total length. Eyes—diameter 2f
to 3 in the length of the head, 3/4 of a diameter from end of snout, and 1/4 of a diameter apart. Abdominal
profile slightly more convex than that of the back. The maxilla extends to nearly beneath the middle of

the orbit. The posterior halves of the occipital ridges are parallel Teeth—on jaws, tongue, and palate.

Fins—dorsal commences about midway between the snout and the base of the caudal fin, its last few rays are

above the commencement of the anal, its first ray is over the centre of the interspace between the ventral and
origin of the anal fins. Pectoral reaches to above the ventral, which last is not half so long as the eye, and
is sometimes entirely absent. Length of base of anal equal to nearly 1/3 of the length of the body excluding

the caudal fin. Scales—22 scutes anterior, and 8 posterior to the ventral fin.

Pellona Dussumieri, C. V. xx, p. 316, pi. 596, may be this species, but if so the ventral fins are shown
larger than I have seen them in the fish : in fact they are minute and even absent in some examples. The
origin of the dorsal fin is also shown as immediately above the insertion of the ventral.

Habitat.—Seas of India to the Malay Archipelago.

9. Pellona Sladeni, Plate CLXIV, fig. 1.

Day, Proceedings of the Zoological Society, 1869, p. 623.

B. vi, 13(tV), P- 11, V. 7, A. 44(tV), C. 21, L. 1. 48, L. tr. 10.

Length of head 5, of caudal fin 8, height of body 5j in the total length. Eyes—diameter 1/4 of length

of head, 1 diameter from end of snout. Ridges on the occiput slightly diverge posteriorly. The maxilla reaches

to below the middle of the eye. Fins—first two dorsal rays in advance of anal, the remainder of the fin over

it, it arises midway between the base of the caudal and the posterior extremity of the opercle. Pectoral

reaches to nearly the end of the ventral, which is small. Caudal forked. 23 spinate scales exist on th(;

abdominal profile anterior to the ventral fins, and 10 posterior to them. Colotirs—silvery, opercles golden -,

caudal edged with black.

Habitat.—Irrawaddi as high as Mandalay. A single example obtained, 7 inches in length.
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10. Pellona Leschenaultii.

Cuv. and Val. xx, p. 311 ; Bleeker, Beng. p. 72 ;
GUnther, Catal. vii, p. 450.

D. 21, P. 17, V. 8, A. 42, C. 27, L. 1. 70.

Heio-ht of body nearly 4 in tlie total length. Suborbital and opercle striated. Teeth—Yery distinct in

premaxillaries and mandibles. F/h.s—pectoral large and roiinded towards its extremity, and extending beyond

tlie insertion of the ventrals which last are small, and arise about 8 or 9 rows of scales anterior to the origin ot

the dorsal. Anal elongated. Colours—silvery.
t, j- i,

Eahitat.—A single dried example (20 inches long) was brought from Pondicherry.

Genus, 7

—

Opisthopterus, Gill.

Pristigaster, sp. Cav.

Branchw.^te(jals six. Body ohlonrj, compressed. The lower jaw p-rojectiiuj ; the maxilla elongated posteriorly.

Small sharp teeth in the jaws, palatines, ptenjgoids and tongue : none on the vomer. Dorsal fin situated lehmd the

commencenient of the anal, tvhich has many rays : ventrals absent. Scales of moderate or small size, very deciduous

:

serrature alonn the ahdominal profile well developed.
, . , ^ , , n * i.

This genus is closely allied to the last, the chief difference being absence of ventral fans. Amongst

examples of '^Pellona occasional ones are seen in which this fin is deficient.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Opisthopterus tartoor, A. 5G-62, L. 1. 50. Prom Beloochistan through the seas of India to the Malay

Archipelago.

1. Opisthopterus tartoor, Plate CLXIII, fig. 5.

Taj-^oore, Russell, Pish. Vizag. ii, p. 74, pi. 19.3.
oio -n, , tr • o^ t. -p- i,

Pristigaster tartoore, Cuv. Reg. Anim. ; Cuv. and Val. xx, p. 328 ;
Bleeker, Harmg. p. 25 ;

Day, Fish.

Mai. p. 232 ; Giinther, Catal. vii, p. 460.
„^. ., ^ ^^ t t .^c le^i i if

Pristigaster Indicus, Swainson, Fishes, n, p. 294; Jerdon. M J L. and ScJ851, p. 146.

Opisthopterus tartoor. Gill, Clupeiu. Proc. Acad. Nat. Phil. 1861, p. 38; Bleeker, Clupeoid. p. 296, and

Atl. Ich. vi, p. 123, t. 263, f. 5.

B. vi, D. 15-17(t^?tt), P- 14, A. 56.63(^»^), C. 17, L. 1. 50, L. tr. 12.

Length of head 5* to 5|, of caudal 6, height of body 3-| to 4 in the total length. %ft5-diameter 2f to 3

in len.'th of head, 2/3 of'a diameter from end of snout, 1/3 of a diameter apart. The maxilla reaches to below

the anterior third or middle of the orbit, its length nearly half of that of the head
:
lower jaw very prominent

:

opercle 1/3 to 3/4 higher than wide. Teeth—on jaws, tongue, palatine, and pterygoid bones. Fins—ovigm ot

dor.sal rather nearer base of caudal than to the axilla : the pectoral, somewhat longer than the head, reachesto

over the first anal ray, and that fin commences midway between the end of the snout and the posterior

extremity of its own base : caudal forked. Scales—vevj deciduous : 28 to 32 spines along the lower profile.

Gill-rakers about 28, and nearly as long as the eye. Pseudobranchiffi well developed. Co?oi(W—silvery.

Dr Bleekerquestions whether the l>Ialay Archipelago species is identical with the Malabar one, as in the

latter the pectorals are longer than the head, reaching to the commencement of anal fin, the body is higher, and

^
^'^\ahitat.—From Gwadur in Beloochistan and Smd, through the seas of India to the Malay Archipelago.

It attains at least 9 inches in length.

Genus, 8—Racosd.4, Ch-ay.

Apten/qia, Gray.
. . , • ,

,

-,7 77^7
BrancMostegals six. Body ollong, compressed. The lower jaw projecting : the maxilla may be elongated

posteriorly or truncated. Small teeth on the jaws, palatines, pterygoids, and tongue: none on the vomer. Dorsal

and ventral fins absent : anal elongated. Scales rather small and deciduous. Sei-rature along the alominal projile

developed but weak.

This genus differs from the last in having no dorsal fin. It appears that the species is more abundant

along the coast of India than in the Malay Archipelago.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Eaconda Busselliana, A. 92, L. 1. 64. Bay of Bengal to the Malay Archipelago.

1. Raconda Russelliana, Plate CLXIII, fig. 4.

Gray, Zool. Misc. p. 9 ; Cantor, Catal. p. 292 ; Bleeker, Atl. Ich. vi, p. 124 ;
Jerdon, M. J. L. and Sc.

1851, p. 146.

Apt&njgia ramcarati, Gray and Hard. 111. Ind. Zool.
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Aptcrygia HamiUonli, Cuv. and Val. xx, p. 333.

Pristigaster Russellianiis, Giinther, Catal. vii, p. 462.

B. vi, P. 13, A. 92(J^), C. 19, L. 1. 64, L. tr. 12.

Length of head 6^ to 7, of caudal 7, lieight of body 4^\ to 4^ in the total length. £'(/es—diameter

3 to 3i in length of head, 2/3 to 3/4 of a diameter from end of snout and also apart. Body strongly

compressed : end of lower jaw forms a portion of the dorsal profile which is concave above the orbit,

whilst the anterior portion of the abdominal profile is very convex : snout obtuse : maxilla extends to opposite

the middle of the eye. Tee^/t—fine along the whole extent of the maxilla, also on the lower jaw, palate and

tongue. Fins—upper pectoral x-ay enlarged, it does not extend so far as to above the root of the anal : caudal

deeply forked, the lower lobe the longer. ScaJes—in regular horizontal rows, covering body and along the

base of the anal fin, they are very deciduous : from 31 to 38 weak scutes along the aMominal edge. Gill-

rakers nearly as long as eye and about 28 in number on the lower branch of the outer branchial arch.

Pseudobranchiffi well developed. Colours—& narrow dark bluish band along the back, succeeded by a light

bronze line, which is divided by a lighter and wider band from a broad silvery one passing from the head to the

caudal fin. A deep brown or black spot exists on the shoulder, which is sometimes continued on to the opercle.

The young are a beautiful purple with a silvery band.

UabitcU.—Baj of Bengal to the ]\Ialay Archipelago, the young are common in the Sunderbunds.

Fourth group

—

Dussumieei^formes.

Mouth antero-Iateral, the upper jaw not projecting. Eyes with free adipose lids, no osseous gular

plate. Abdominal edge smooth.

Genus, 9

—

Dussumieria, Ciivier and Valenciennes.

Branchiostegals numerous: pseiidolranchim well developed. Gill-membranes entirely separate. Bodg

somewliat elongated, compressed: ahdumen romided, not serrated. Smut pointed: upper jaw not projecting : cleft of

mouth of moderate width. Eyes with broad adipose lids. Small fixed teeth in the jaws, awi viUiform ones on the^

palatines, pterygoids, and on the tongue, but absent frmn the vomer. Dorsal fin opposite to the ventral: anal of

moderate length'. Scales of medium or rather small size, very deciduous. Pyloric appendages nimierous.

Geugraphical distribution.—Yrom Sind throughout the seas of India to the Malay Archipelago and

China.

SYNOPSIS OF SPECIES.

1. Dussumieria HasseUii, D. 17-20, A. 1.>1G, L. 1. 52-56. Height of body 5f to 6^ in the total length.

Canara, Coromandel Coast of India to the Malay Archipelago and China.

2. Bussumieria actcta, D. 19-20, A. 14-17, L. 1. 40-42. Height of body 5 to 5^ in the total length.

Sind, through the seas of India to the Malay Archipelago.

1. Dassumieria Hasseltii, Plate CLXVI, fig. 5.

Bleeker, Chiroc. p. 13, or Nat. Tyds. Ned. lud. i, p. 422 (ex parte).

Bussumieria elopsoides, Giinther, Cata,l. vii, p. 466 (not Bleeker).

B. xv-xix, D. 17-20((xi:tT>), P. 15, V. 8, A. 15-16(V|), C. 19, L. L 52-,56, L. tr. 12.

Length of head 4^ to 5, of caudal 4* to 5. height of body 5t to 6.^ in the total length. Eyes—v/ith

broad adipose lids, diameter 4 to 4i in the length of the head, 1^ diameters from the end of snout, and 1 apart.

Snout pointed, the greatest height of the head equals its length excluding the snout. Tlie maxilla reaches to

beneath the front edge of the orbit : jaws of the same length anteriorly, or the lower slightly projecting

Teeth-m a single row in the jaws, also present on the tongue, palatines, and pterygoids. J(/is—dorsal

commences midway between the hind edge of the eye and the base of the caudal fin : ventral inserted bene.ath

the last half of the dorsal. Scales—very deciduous. Gill-rakers rather widely set, the longest being about 1/L

as long as the eye, and 19 on the lower branch of the outer branchial arch. The branchiostegals of the left

side overlap those of the right to a slight extent. Colours—ot a beautiful green, shot with blue Upper

maro'in of the opercle and along the back of a light blue, below which is a bronzed line, and below that again

a silvery one shot with pink. Caudal shot with blue, green, and gold. Upper surface of head and eye emerald

green. Pectoral, ventral, and anal white, except the first ray of the pectoral which has a little black on it.

Dorsal yellowish-green. End of snout greenish. Eyes white.
, z-i, . m

Bab itat.—From Canara and the Coromandel Coast of India to the ilalay Archipelago and Chma. ibe

largest example obtained in Canara was 8 inches in length. It is not nearly so common as the B. acuta.

2. Dussumieria acuta, Plate CLXVI, fig. 4.

Clupea, Russell, Fish. Vizag. ii, p. 80, and Marraioa, pi. ccii.
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Bussmtiima acuta, Cnv. and Val. xx, p. 467, pi. 606 ; Cantoi-, Mai. Fish. p. 2^6
; Blccker, Beng. p. 72 ;

Jerdon, M. J. L. and Sc. 1851, p. 146 ; Day, Fish. Malabar, p. 226 ; Kner, Fisch. Novara, p. 330 ; Giinther,

Catal. vii, p. 466; Bleeker, Atl. Ich. vi, p. 94, t. 271, f. 1.

Dussumieria elopsoides, Bleeker, Madura, p. 12, and Chiroc. p. 12, and I^at. Tyds. Ned. Ind. i, p. 421.

Foonduouringa, Tarn. : O-ind-dah, Andam.

B. xiv-xv, D. 19-20(T|:-h-). P- 14, V. 8, A. 14-17(T4:f *), C. 21, L. 1. 40-42, L. tr. 11-12.

Length of head 5 to 6|, of caudal 5, height of body 5 to 5i in the total length. Eyes—with broad

adipose lids, diameter 1/4 of length of head, IJ diameters from the end of the snout and nearly 1 apart. Abdominal
profile more convex than that of the back. Height of head equals its length excluding the snout. Snout
pointed : lower jaw slightly the longer when the mouth is closed. The maxilla reaches to below the front edge

of the eye. Opercle twice as high as wide. Teeth—in a single row in the jaws, also present on tongue and
jialate, but not on the vomer. Fins—the dorsal commences midway between the front edge of the eye and the

base of the caudal fin : ventral inserted beneath the last half of the dorsal. Scales—very deciduous. Gill-

rakers rather widely set, 1/2 as long as the eye, and about 22 in the horizontal branch of the outer branchial

arch. Colours—the same as in 1). HasseUii.

Cantor says this species has been preserved h liuile. It is termed a Sardine by the inhabitants and
residents in Malabar, where it is very common and is excellent eating.

Habitat.—From Sind through the seas of India to the Malay Archipelago. It attains at least 7 inches in

length.

Genus, 10

—

Speatelloides, Bleeker.

BrancMostegals six : pseudobranckim ivell developed. Gill-membranes entirely separated: no osseous gular

plate. Body elongated, moderately compressed or sub-cylindrical : abdomen rounded. Snout compressed : the mouth

anterior, having a lateral cleft : the v,pperjaw 7int overlapping the lower. Eyes wifhotit adipose lids. Teeth small and

deciduous, but riiay be present on the jaws, vomer, pterygoids, and tcjngue. Dorsal fin placed opposite the ventrals :

anal of moderate length or shoH. Scales of medium size, rather deciduous. Pyloric appendages in moderate

immb&rs.

Geographical distribution.—Western Coast of India, Malay Archipelago to Australia, also the North

Pacific.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Spratelloides Malabaricus, D. 14, A. 18, L. 1. 38, L. tr. 9. Silvery, Malabar.

1. Spratelloides Malabaricus, Plate CLXI, fig. 5.

Day, Proceedings Zoological Society, 1873, p. 240.

B. vi, D. 13-14(^?tt). P- 13, V. 8, A. 18-19(-jT;t-f^), C. 19, L. 1. 38, L. tr. 9.

Length of head (its proportion increases with age) 4i to 6f , of caudal .5^, height of body 5]; in the

total length. Eyes—subcutaneous, dinmeter 1/3 of length of head, 1 diameter from the end of snout, and 3 '4

of a diameter apart. Abdominal profile I'ather more convex than the dorsal. Lower jaw rather longer than

the upper. The maxilla reaches to below the front edge or first 1/3 of the orbit. Teetli—minute and deciduous

in both jaws. Fins—dorsal commences slightly anterior to the origin of the ventral, and rather nearer the end
of snout than the base of the caudal tin, which latter is deeply forked. Colours—light yellowish-green

superiorly, a silvery stripe along the side, abdomen silvery : upper caudal lobe with a bluish posterior edge :

some fine black points along the back : upper edge of eye dark green.

Habitat.—Western Coast of India, in rivers and estuaries. It attains 3 inches in length, and is not

uncommon.

Fifth group—Albulix^formes.

Mouth inferior and of moderate width : upper jaw projecting. Teeth in jaws.

Genus, 11

—

Albula, Gronovins.

Butyrvnus, Lacep. : Glossodus (Cuv.) Agassiz. : Conorhynchus (Nozeman), Blocker, Atl. Ich.

Branchiostega.ls eleven to sixteen. Gill-membranes entirely separated. Body oblong or elongated. Abdominal
edge routided and not keeled. Snout poinded, projecting beyond the mouth. Eyes with a broad annular adipose

covering. Villiforin teeth on thejaivs, vomer, and palatine bones: granular on the tongue, piterygoid and sphenoid

bones. Dorsal fin situated opposite to the ventrals: the anal shoiier than the dorsal. Scales rather small, not

deciduous : lateral-line present. Pseudobranchice well developied. Pyloric appendages numerous.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Albula conorhynchus, D. 17-19, A. 9, L. 1. 75-80. Tropical and subtropical seas.

1. Albula conorhynchus.

Albula, sp. GronoviQS, Zooph. p. 102, No. 327.
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Vulpes Baliamensis, Catesby, Nat. Hist, of Carol. &c. p. 1, t. i, f. 2.

Argentina glossodonta,'eorsk. Desc. An. p. 68, No. 99 ; Bonnat. Ency. Ich. p. 177; Gmel. Lirni. Syst.

Nat. p. 1394.

Butirinus bonanus, Lacep. v, p. 45 ; Cuv. and Val. xix, p. 345.

Argentina sphyrcena, Lacep. v. p. 366.

Glupea macrocephala, Lacep. v, pp. 426, 458, 460, t. xiv, f. 1.

Synodus argeiiteus, Bl. Schn. p. 398.

Clupea Bradliensis, Bl. Schn. p. 427.

Allula conorhynchus and Plumieri, Bl. Schn. p. 432, t. 86 ; Cuv. and "Val. xix, p. 356 ;
Giinther, Catal.

vii, p. 468.

Amia immaculata, Bl. Schn. p. 451.

Esox argmteus, Porster, Desc. Anim. ed. Lichtenst. p. 196.

EngrauUs serious and Bahiensis, Spix, Pise. Brasil. t. xxiii, f. 2, t. xxiv, f. 2.

Glossodus Forskalii, Agassiz in Spix, 1. c. p. 49.

Butirinus glossodontus, Rupp. N. W. Pische, p. 80, t. xx, f. 3 ; Schleg. Pauna Japon. Poiss. p. 242, t. cix,

f. 1 : Giinther, Pish. Zanzibar, p. 120.

Elops (Butirinus) glossodonttis, Swainson, Pishes, li, p. 292.

Albiila macrocephala, Parrm, Goreensis, Neoguinaiaa, seminuda, and Forsteri, Cuv. and Val. xix, pp. 324,

339, 342, 350, 351, 354.

Albula bananus, Cuv. and Val. xix, p. 345 ; Bleeker, Chiroc. p. 11 ; Kner, Novara Pische, p. 339.

Albula erythrocheiliis, Cuv. and Val. xix, p. 352, pi. 540 ; Cantor, Catal. Mai. Pish. p. 283 ;
Bleeker,

enum. Pise. p. 161

.

Albula rostrata, Gronovius ed. Gray, p. 189.

Conorhynchus glossodon, Bleeker, Atl. Ich. vi, p. 83, t. 260, f. 1.

Albula glossodonta, Klunz. Pische roth. Meer. Verh. z. b. Ges. Wien. 1871, p. 602.

B. xiv-xvi, D. 17-19(Tf:^), P. 17, V. 9-10, A. 9(f), C. 17, L. 1. 75-80, L. tr. ^.V, Vert. 41/26, Ca;c.

pyl. 22.

Length of head 4| to 5, of caudal fin 4| to 5, height of body 5| to 6i in the total length. Eyes—

diameter 4 to 5 in the length of the head, 1 to Ij diameters apart. The maxilla reaches to below the front

edo-e of the eye. Teei^i—generic. Fins—the ventral inserted beneath the last half of the dorsal. Colours—
silvery.

i t. -c
Sabitat.—Uea, Sea, seas of Africa, India, the Malay Archipelago and America, also the Pacific.

Sixth group—EtoPsaiFORMEs.

Mouth antero-lateral : lower jaw the longer. An osseous gular plate. Abdomen rounded and smooth.

Genus, 12

—

Elops, Linnceus.

Branchiostegals numerous : pseudobranchicB. Gill-membranes entirely separated. Body rather elongated and

compressed. An osseous gular plate is attached to the symphysis of the mandibles and covers the intermediate part.

Mouth wide, anterior, lower jaw the longer. Villifonn teeth in the jaivs, vomer, palatine and pterygoid bones, also

on the tongue and base of the sktdl. Ventrals opposite to the dorsal, which last has a few rays more than the anal.

Scales small. Lateral-line distinct. Pyloric appendages numerous.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Elops saurzis, D. 22-24, A. 15-17, L. 1. 95-100. Red Sea, seas of India to the Malay Archipelago and

beyond.

Elops saurus, Plate CLXVI, fig. 1.

Eloi)s saurus, Linn. p. 518 ; Bloch, t. 393, f. 1 ; Bl. Schn. p. 430, p. 82 ; Russell, Fish. Vizag. ii, p. 63,

and Inagow, fig. 179; Dekay, New York Fauna, Pish. p. 267, pi. 41, f. 131; Cuv. and Val. xix, p. 365;

Cantor, Mai. Fish. p. 287 ; Bleeker, Chiroc. &c. p. 14, and Atl. Ich. vi, p. 84, t. 218, f. 3 ;
Jerdou, M. J. L. and

Sc. 1851, p. 146 ; Gronov. ed. Gray, p. 168 ; Kner, Novara Pische, p. 338 ; Giinther, Catal. vii, p. 470 ;
Klunz.

Verh. z. b. Ges. Wien, 1871, p. 603.

Argentina Carolina, Linn. Syst. Nat. p. 519; Bloch, Schn. p. 459; Lacep. v, p. 367.^

Argentina machiata, Forsk. Desc. Anim. p. 68, No. 100 ; Gmel. Linn. p. 1395 ;
Lacep. v, p. 366 ;

Shaw,

Zool. V, p. 129.

Elops inermis, Mitchell, Trans. Lit. and Phil. Soc. New York, i, p. 445.

Elops machnata, Cuv. Reg. Anim. ; Ruppell, N. W. Fische, pp. 80, 84 ;
Richards. Voy. Erebus and

Terror, Fish. p. 59, t. 30, f. 3-5, and Ich. China, p. 310 ; Schleg. Fauna Japon. Poiss. p. 241, t. 109, f. 2 ; Day,

Fish. Malabar, p. 227 ; Giinther, Fish. Zanz. p. 121.

Elops saurus and Indicus, Swainson, Pishes, ii, p. 292.

Elops purpurascens, Richards. Ich. China, p. 311.

Elops Capensis, Smith, 111. Zool. S. Africa, Fish. t. vii.

Jallugu and Jinnagow, Tel. : Ullahti, Tam.
4
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B. xxix.xxxy, D. 22.24(„*jo), P. 19, V. 6, A. 16-17(^1:^), C. 19, L. 1. 95-100, L. tr. 12/14.

Length of head 4^ to 5, of caudal 5, height of body 5 in the total length. %es—diameter 4^ to 5 in

the lenn-th of head, 3/4 to 1 diameter from the end of snout, and the same apart. Body elongated, sub-fusiform
;

abdomen rather wide and smooth ; both profiles, nearly horizontal and of almost equal curves. The under jaw

slightly shorter than the upper, and rather thickened at its extremity : cleft of mouth oblique : the maxilla

extends to rather behind the posterior margin of the orbit. Tee^/i—numerous and villiform in both jaws,

while they are continued along the anterior edge of the maxilla : on vomer in a triangular patch, and also on

the palatines where there are about ten rows. Fr/is—dorsal commences rather nearer to the base of the caudal

fin than to the snout, it is highest in front with a concave upper edge : anal rather more concave than the

dorsal : caudal deeply lobed in its posterior three-fourths. Scales— a. few fine rows form a sort of sheath to

dorsal and anal fins, also some over the root of caudal. Lateral-line—II rows of scales between it and the base

of the ventral fin. Colours—silvery : fins yellowish, with a greenish tinge.

nalitat.—B.ed Sea, East coast of Africa, through the seas of India to the Malay Archipelago and beyond.

It attains a considerable length.

Genus, 13

—

Megalops, Commerson.

Branchiostegals numerous : pseudolrancMce absent. Gill-memhranes entirely separated.
^

Body ohlongand

compressed. Mouth anterior, loioer jaw prominent. A narrow bony plate adherent to the symphysis of the mandibles,

and covering the space intermediate between the two bones. Villiform teeth in the Jaws, vomer, palatine, and pterygoid

bones, also on the base of sktdl and on the tongue.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Megalops cyrinoides, D. 19-21, A. 24-27, L. 1. 37-42. East coast of Africa, seas and estuaries of India

to the Malay Archipelago and beyond.

1. Megalops cyprinoides, Plate CLIX, fig. 3.

Clupea cyprinoides, Brouss. Ich. t. ix ; Forst Desc. An. ed. Licht. p. 296; Bonn. Ency. Ich. p. 187, t. 75 ;

Lacep. V, pi. 13, f. 3 ; Bl. Schn. p. 427 ; Russell, ii, p. 81, and Kwulinga, pi. 203.

Megalops filamentosus, Lacep. v, pp. 289, 290, t. 13, f. 3 ; Swainson, Fishes, ii, p. 293 ;
Bleeker, Ned.

Tyds. Dierk. iii, 1866, p. 286, and Atl. Ich. vi, p. 86, t. 273 ; Jerdon, M. J. L. and Sc. 1849, p. 344.

Cyprinodon cundinga, Ham. Buch. pp. 254, 383.

Megalops cyprinoides. Swainson, Fishes, ii, p. 292 ; Giinther, Catal. vii, p. 471.

Megalops setipnnnis, Richardson, An. Nat. Hist, xi, p. 493, Ich. China, p. 310.

Meqalops curtijilis, Richardson, Ich. China, p. 310.

Megalops Indicus, Cuv. and Val. xix, p. 388, pi. 642; Bleeker, Chiroc. p. 15 ;
Kner, Novara Fische,

p. 339.

Flops cundinga, Cantor, Catal. p. 289.

Megalops macropihthalmus, Bleeker, 1. c. and Atl. Ich. vi, p. 85, t. 273, f. 2.

Megalops macropterus, cyprinoides and oligolepis, Bleeker, Ned. Tyds. Dierk. iii, 1866, p. 284.

Megalops cundinga, Jerdon, M. J. L. and Sc. 1851, p. 146 ; Bleeker, 1. c. and Atl. Ich. vi, p. 87,

t. 274, f. 1.

Slops apalihe, Day, Fishes of Malabar, p. 228.

Punnihowu and Naharn, Ooriah : Cunnay, Mai. : Moran cundai, Tamil. : Nga-tan-youet, Burmese.

B. xxiv-xxvi, D. 19.21(Ty?„), P. 15-16, V. 10, A. 24-27(^_V5), C. 19, L. 1. 37-42, L. tr. 5-6/6.

Length of head 4i to 5, of caudal fin 4 to 5, height of body 4^ to 5 in the total length. Eyes—with

narrow adipose lids, diameter 3i to 3| in the length of head, about 1/2 a diameter from end of snout and also

apart : the size of the eye in large specimens is frequently comparatively larger than in small ones. Lower jaw

prominent : the maxilla reaches to opposite the hind edge of the eye. Tef^/i.—villiform in both jaws, on the

vomer, palatines, pterygoids, and sphenoid. M«s— dorsal commences opposite the ventral and about midway

between the snout and base of the caudal fin, it is 2/3 as high as the body below it, its upper edge concave, and

its last ray prolonged. Caudal deeply lobed, the lobes rather more expanded in the immature than in the adult

fish. Lateral-line— eiic]i tube terminating posteriorly in 6 or 8 branches. Colours—summit of head dark olive,

back bluish-green in the adult, lighter in the immature. Abdomen silvery, with bluish reflections. The

margins of the scales of a brilliant silver, as are also the lateral-line and the sides of the head. The centre of

the jaws black. Dorsal and caudal grayish, minutely dotted with black, and the margins blackish, as is also

the last elongated dorsal ray. Pectoral, ventral, and anal diaphanous, with some black dots, the last anal ray

dark. Eyes silvery, with the orbital margin having a dark tint. The pupils are oval pointing downwards.

Bleeker divided his eight examples of the above into 4 species, thus :

—

A.—Height of body 3| to 4^ in its length. Eyes 3 to'5 in length of head. This included M. macropterus

with length of 'base of anal fin 5," of head 3^ to 4 in that of the "body ; M. filamentosus, anal 5^, head 4; M.

liMidinga, anal 6, head 3^.
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B.

—

Height of body 4^ to 5 in its length. M. eyprinoides, with length of base of anal 5f , of head 3^ to

3f in that of the body.

Ha.bitat.—East coast of Africa, fresh waters and estuaries of India, Ceylon, Malay Archipelago, China,

and Polynesia. It is occasionally captured in rivers, but much more commonly found in tanks.

Sixth group

—

Chinin^formes.

Mouth anterior, transverse, small. Eyes subcutaneous. Teeth absent. Gill-membranes entirely

united. Abdomen rounded and smooth.

Genus, 14

—

Chanos, Lacepede.

Lutodeira, (Kuhl), Riippell.

Branchiostegals four : pseudobranehice present. Gill-membranes entirely united below and not attached to the

isthmus. Body moderately elongated and compressed : abdomen rounded. An accessory branchial organ in a recess

behind the true gill-cavity. Mouth small, anterior and transverse. Teeth absent. Ventral fin opposite the dorsal,

ivhich last has more rays than the anal. Caudal deeply cleft. Scales rather small. Lateral-line distinct. Air-

vessel with a constriction. Pyloric appendages n)t,merous.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Chanos sahnoneus, D. 13-16, A. 9-10, L. 1. 80-90. Red Sea, seas of India to the Malay Archipelago

and beyond.

2. Chanos salmoneus, Plate CLXVl, fig. 2.

Mugil chanos, Forst. Desc. Anim. p. 74, No. 110 ; Bonn. Ency. Ich. p. 180 ; Gmel. Linn. p. 1398 ; Bl.

Schn. p. 116.

Mugil salmoneus, Bl. Schn. p. 121 ; Forsk. ed. Licht, p. 299.

Chanos Arahicus, Lacep. v, pp. 395, 396 ; Cuv. and Val. xix, p. 187.

Gyprinus, Russell, Pish. Vizag-. pp. 84, 85, and Palah bontah, pi. 207, and Tooleloo, pi. 208.

Lutodeira chanos, Riippell, Atl. p. 18, t. v, f. I, and N. W. F. pp. 80, 84 ; Giinther, Pish. Zanz. p. 120.

Chanos salmoneus, Cuv. and Val. six, p. 201 ; Giinther, Catal. vii, p. 473 ; Bleeker, Atl. Ich. vi, p. 81,

t. 272, f. 4.

Leuciscus Zeylonicus, Benn. Proc. Zool. Soc. 1832, p. 184.

Leucisctis (Ptycholepis) salmoneus, Gray, in Dieflf. Trav. New Zealand, ii, p. 218, and Ann. and Mag. N.

H. xi, p. 489.

Butirinus argenteus and Maderaspatensis, Jerdon, M. J. L. and Sc. 1849, pp. 343, 344.

Chanos mento, Orientalis, nuchalis, and chloropterus, Cuv. and Val. xix, pp. 194, 195, 197 ; Eyd, Voy.
Bon. Atl. Poiss. t. vii, f. 1 ; Bleeker, Chiroc. p. 11 ; Kner, Novara Pische, p. 341.

Chanos pala and tolo. Cantor, Catal. pp. 278, 282 ; Jerdon, M. J. L. and Sc. 1851, p. 144 ; Day, Fish.

Malabar, p. 224.

Chanos Indicus, Bleeker, En. Pise. Arch. Ind. p. 160.

Chanos chanos, Klunz. Fische R. M. 1871, p. 605.

Tulu candal, Tam. : Palah bontah, Tel. : Hu-meen, Canar. : Pu-mee>i, Tulu.

B. iv, D. 13.1C(y|:A^), P. 16, V. 11, A. 9-10(V''), C. 19, L. 1. 80-90, L. tr. 12/15, Vert. 19-26.

Length of head 5-^ to 5i, of caudal 4 to 4i-, height of body 4| to 5^ in the total length. Eyes—
subcutaneous, diameter 3^ to 3-J in the length of head, 3/4 to 1 diameter from the end of snout, and 1^ apart.

Body elongated : upper surface of head ilat : upper jaw overhanging the lower. The maxilla extends to under

the anterior margin of the orbit. Opercle nearly twice as high as wide. Fins—dorsal fin highest in front, its

upper margin concave, and along its base are two rows of scales, it arises midway between the front edge of the

eye and the base of the caudal fin. Pectoral pointed, with an elongated scaly appendage at its base : ventral

inserted under the middle of the dorsal, having a long basal scale. Anal very small : the lower margin of the

fin concave, with two rows of scales along its base: caudal deeply lobed, and its centre covered by two semi-

lunar laminae of scales. Scales—small, covering the body : there are some rows of enlarged ones over the

nape. Gill-rakers short. Colours— summit of head and back of a brilliant glossy blue, fading into silvery on

the abdomen : snout light brown. Dorsal and caudal rays grayish, which, as well as the membranes, are

dotted with light brown, and both these fins are margined with black. The caudal semi-lunar laminae of scales

pale slate colour, the pectorals and ventrals white, with the anterior halves of their external surfaces minutely

dotted with dark brown, their elongated appendages bright silvery. The anal white, with the anterior half

dotted with black. Iris silveiy, orbital half pale brownish.

Habitat.—Red Sea, seas of India to the Malay Archipelago and beyond. Attains 3 feet at least in

length : is called the milk fish or white mullet by Europeans in South Canara, where Hyder Ali introduced it

from the sea into tanks of fresh and brackish water where it still thrives.

4
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Family, VII—CHIROCENTRID^.
Pseudobranchise absent. Body much elongated and compressed. Margin of upper jaw formed by the

premaxillaries mesially, and the maxillaries laterally. Opercular apparatus complete. Barbels absent. A
single rayed dorsal fin belonging to the caudal portion of the vertebral column. Body with thin, deciduous

scafes. Stomach with a blind sac : intestinal canal short.* No pyloric appendages. Air-vessel present.

Branchiostegal rays 8.

Only one genus is known of this family which is confined to the Red Sea, and those of India to the Malay

Archipelago. Bleeker placed this family amongst his Clupeoidei, and next to the group Dussumieriformes.

Genus, 1

—

Chirocentrus, Cuvier.

Branchiostegals eiglil. AMomen with a sJiarp but not serrated margin. Gill-memhranes united for a short

distance : gill-opening wide. Eyes submfan'jous. Cleft of mouth ohlique ami deep : the lower jaw the lunger. A
row of canines in the mandible, and a horizontal pair in the premaxillaries : minute teeth on the palatines,

pterygoids, and tongtie. A single short dorsal fin placed far backwards opposite to a long anal : anelongated osseous

appendage in the axilla : ventrals very small. Scales thin, small, and deciduous. Air-vessel cellular.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Chirocentrus dorab, D. 16-17, A. 31-36. Red Sea, seas of India to the Malay Archipelago and

beyond.

1. Chirocentrus dorab, Plate CLXVI, fig. 3.

Clupea dorah, Forsk. p. 72, No. 108 ; Gmel. Lin. p. 1409 ; Russell, Fish. Vizag. ii, 78, and Wahlah, pi.

199 ; Lacep. v, p. 458.

Esox chirocentrus, Lacep. v, p. 317, t. 8, f. 1.

Clupea dentex, Bl. Schn. p. 428.

C'Awice/t^ras riorafe, Riippell, N. W. Fische, p. 81 ; Cuv. and Val. xis, p. 150, pi. 565; Richard. Ich.

China, p. 311 ; Bleeker, Chiroc. p. 10, and Atl. Ich. vi, p. 92, t. 271, f. 3 ; Cantor, Catal. p. 277; Jerdon, M. J.

L. and Sc. 1851, p. 146. ; Day, Fishes of ilalabar, p. 223 ; Kner, Novara Fische, p. 340 ; Giinther, Cat. vii,

p. 475 ; Klunz. Fische Roth. Meer. Verh. z. b. Ges. Wien, 1871, p. 606.

Chirocentrus nudus, Swainson, Fishes, ii, p. 294.

Chirocentrus hypselosoma, Bleeker, Singap. p. 71, Chiroc. p. 25, and Atl. Ich. vi, p. 93, t. 269, f. 3.

Mooloo-alley and Kiru-ivahlah, Tam. : Wahlah, Tel. : Kunda, Ooriah.

B. viii, D. 16-17(Tjt„), P. 14-15, V. 6-7, A. 31-36(^^^), C. 19.

Leno-th of head 6^ to 7^. of caudal 5-^-, height of body 6^ to 9 in the total length. Eyes—diametei-

41 in length of head, 1/2 of a diameter apart, and 2/3 to 1 diameter from end of snout. Upper lip terminating

anteriorly in a short mesial flap. Lower jaw the longer. The maxilla reaches to below the hind edge of the

eye. Teeth—one pair of long, sharp, straight and approximating ones exist near the centre of the premaxillaries,

the remainder of which, and the whole extent of the maxilla, is armed with sharp straight teeth of irregular

lengths, and becoming smaller at the posterior extremity of the jaw. Each mandible has a row of about 12

sharp laterally compressed teeth, of which the two first are the shortest, and those most anterior have an

oblique anterior direction, while the posterior ones gradually become directed more and more backwards until the

last form an acute angle with the jaw. Five or six large card-like teeth on the palatine bones, and a small

oval group of velvety ones on the pterygoid. Fins—the ventral commences midway between the end of the

snout and the base of the caudal : the dorsal is in about the posterior third of the body, above the anal. Along

the whole extent of the lower margin of the abdomen are short hair-like rays. Scales—sniall and deciduous.

iateraZ4me—indistinctly marked. Air-vessel - small, elongated and cellular. Colours—bluish-green along the

back : silvery on the sides and abdomen.

Bleeker considered the above to consist of two species, C. dorab, heiglit of body 7, length of head 6 in

its length without the caudal fin, and scales smaller than in C. hypselosoma, the latter ha%'ing, height of body

5J-, length of head 5| in its leng-th without the caudal fin.
^"

Habitat.—Red Sea, through the seas of India to the Malay Archipelago and beyond. It attains at least

12 feet in length. \Yhen captured it bites at eveiything near it.

* The mucous membrane of the intestinal canal has been said to have spiral folds, a character usually attributed to the highest

class of fish. Having carefully e.NaiiiiiuMl the anatomy of a fine specimen in a good state of preservation, I do not find this to exist.

The' mucous membrane is puckered intcj longitudinal folds, but there is no trace of a spu-al one in the single example e.\aniined
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Family, VIII—NOTOPTERID^.
PseudobranchiaB absent. Body oblong, or more or less elongated and compressed. Tail prolonged and

tapering. Margin of the upper jaw formed by the premaxillaries mesially, and the maxillaries laterally.

Opercular apparatus incomplete, the subopercle being absent. A parieto-mastoid cavity on either side of the

head connected with the interior of the skull. Barbels absent. Dorsal fin, if present, single, and belonging to

the caudal portion of the vertebral column : ventrals rudimentary or absent : anal fin with numerous rays and
confluent with the caudal. Head and body with small scales. Lateral-line present. Abdominal edge

serrated anterior to the ventral fins. Stomach without any blind sac. Two pyloric appendages. Air-vessel

present, and sub-divided internally. Branchiostegal rays from 3 to 9. The ova fall into the cavity of the

abdomen before exclusion.

Geographical distribution.—Fresh and brackish waters of West Africa, also of the continent of India to

the Malay Archipelago.

Genus, 1

—

Notopterus, Lacepede.

Ilijstus, sp. Ham. Buch. : Xeiiomystus, Giinther.

Branchiostegals from 3 to 9. OiU-memhranes partly united. Snout ohtuse, convex. Muciferous channels on.

head well-developed. Cleft of mouth lateral. Preopercle and occasionally some of the other bones of the head
serrated. Teeth in jaws, vomer, palatine and sphenoid bones, also on the tongue. Dorsal fin present (Notoptterus)

or absent (Xenomystus) . Ventrals when present, rudimentary and united together. Air-vessel divided internally,

ivith two horns anteriorly, which are in connection with the auditory organs : posteriorly it likewise ends in two

branches vjhich become divided from one another by the hcemal spines. Intestines short. Ccecal pylori Jong.

Geographical distribution.—The species without dorsal fins appear to be confined to West Afi-ica : the

remainder are Asiatic or African.

SYNOPSIS OF SPECIES.

1. Notffj)terus hapirat, A. 100-110. Scales on cheeks much larger than on body. Maxilla does not

extend beyond the hind edge of orbit. India to the Malay Archipelago.

2. Notopterus chitala, A. 110-125. Scales on cheeks not much larger than on body. Maxilla extends far

beyond hind edge of orbit. Sind and India to the Malay Ai-chipelago.

1. Notopterus kapirat, Plate CLIX, fig. 4.

Gipnnotus notopterus, Pallas, Spec. Zool. 7, p. 40, t. vi, f. 2 ;
Bonn. Tab. End. p. 37, pi. 25, f. 83 ; Gmel.

Linn. p. 1139.

Clupea sinura, Bl. Schn. p. 42t5.

Notopterus hapirat, Lacep. ii, p. 190; Gray, Zool. Misc. 1831, p. 16 ; Val. in Belanger, Voy. Ind. Or. p.

391, pi. 5, f. 1 ; Bleeker, Notop. p. 55, t. vi, and Atl. Ich. vi, p. 146, t. 276, f. 1 ; Richard. Ich. China, p. 308;
Jerdon, M. J. L. and Sc. 1849, p. 343 ; Giinther, Catal. vii, p. 480.

Mystus kapirat. Ham. Buch. Fish. Ganges, pp. 235, 382 ; Gray and Hard. 111. Ind. Zool.

Mystus badjee, Sykes, Trans. Z. S. ii, p. 376, pi. 67, i. 2.

Notopterus Pallasii and Bontianus, Cuv. and Val. xsi, pp. 130, 147, pi. 613; Bleeker, Chiroc. p. 17.

Moh, But and Purri, Punj. : Moh, N.W. Prov. : Pholoe, Beng. : Ambutan-wahlah or ' Barber's knife' and
Cliota wahlah. Tarn. : Wallak-tattah, Mysore : Pulli or ' a slice,' Ooriah : Kan-doo-lee, Assam. : Nga-hpeh and
Nga-phe, Burm.

B. viii, D. 7-8(i:-^), P. 17, V. 5-6, A. 100-110, C. 19, L. r. 225, Vert. 15/54.

Length of bead 5 to 5-1-, of caudal fin 12, height of body 3^ to 4 in the total length. Eyes— dia.mt'ter

41 to 5 in the length of head, 2/3 to 1 diameter from the end of snout, and 1 apart. Dorsal profile not so convex

as that of tlie abdomen. The maxilla reaches to below the middle of the orbit. Preorbital serrated : lower

edcfe of preopercle with a double serrated margin. Teeth—an external I'ow of strong curved ones in either jaw,

with an internal finer one. Several rows of fine teeth in vomer and palate : some also present on the tongue.

Plus—dorsal commences nearly midway between the snout and end of the caudal fin. Scales—those on the

cheeks much larger than those on the body : about 28 serrations along the abdominal edge between the throat

and the insertion of the ventral fin. Colours—silvery, dai-kest on the back : some gloss of yellow about the

head. Numerous fine grayish spots everywhere. Upper surface of dorsal whitish. Eyes golden.

Habitat.—Fresh and brackish waters of India to the Malay Archipelago. Grow to 2 feet or more in

length.
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2. Notopterus chitala, Plate CLIX, fig. 5.

Mystus chitala. Ham. Buch. Fish. Ganges, pp. 236, 382 ; Gray and Hard. 111. Indian Zool. (from H.B.'s

Notoptems ornatus and chitala. Gray Zool. Misc. p. 16.

Notopterus maculatus, Valenc. in Belang. Voy. Ind. Or. pi. 5, f. -.

Notopterus Buchanani, Cuv. and Val. xxi, p. 148; Bleeker, Beng. p. 149.

Notopferus hypsdosoma, Bleeker, Chir. p. 27, and Atl. Ich. vi,^t. 274, f. 2.

Notopterus lopis, Bleeker, Batav. p. 510, and Atl. Ich. vi, t. 275, f. 2.

Notoptems chitala, Giintlier, Catal. vii, p. 479 ;
Bleeker, Atl. Ich. vi, p. 147.

Chitul, Ooriat: See-tul, Assam. : Ckmdun, Smd. : Chitala, Beng.

B. Yiii.ix, D. 9-10(1:1), P. 16, V. 6, A. 110-125 (135), C. 12-14, L. 1. 180, Ca;c. pyl. 2.

Length of head^ to 5, of caudal fin 15^, height of body 3| to 4 in the total length. %«--dian^eter

7 to 8 in the length of head, 3/4 of a diameter from end of snout, and nearly 1 apart. Upper profile of head

deeply concave. Snout rather prominent: the maxilla extends posteriorly to about the length of 1 diameter

of the eye behind the hind edge of the orbit. Preorbital entire : lower edge of preopercle very fmely serrated.

ree</i—yilliform in both iaws with an external enlarged row, most developed opposite centre ot the upper jaw :

also villiform in vomer and palatines. Some teeth likewise present on the tongue, the largest being m front

K,is—ventrals minute : anal and caudal confluent. Scnies—cycloid, small, extendmg over body, opercles, and

some of the fins : and from the nape as far as to opposite the preopercle : those on the head not being much

larger than those on the body. There are about 51 serrations along the abdominal edge between the throat and

the insertion of the ventral fin. LateraZ-^me-nearly straight and in upper third of the body. Co/owrs-superiorly

conpery-brown with about 15 transverse sUvery bars joining over the back : sides_ silvery :
fins stamed with

grayish spots, which are like black stars in the caudal region, placed m a single or double row close

to the anal fin and sometimes extending the whole length of its base. 4^r-^>esseZ-long thick, with a partition

down its centre, whilst posteriorly it is continued on either side of the hfemal spines, half way to the caudal

fin Ca!cni-«v?on—yery long and with transverse ruga; mternally: mtestmes short.

'« The belly is uncommonly rich and well-flavoured : but the back contains numerous small bones, and a

strong prejudice exists against using this fish as food, owing to its being supposed to live on human carcases. —

Ha&i'lia^.—Fresh waters of Sind, Lower Bengal, Orissa, Assam, Burma, and Siam to the Malay

Archipelago. It attains at least 4 feet in length.
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Family, IX—SYMBRANCHID^.
Gill-openings confluent into a single slit, which is situated on the abdominal surface. Gills well

developed or rudimentary. Body elongated. The humeral arch may or may not be attached to the skull.

Margin of the upper jaw formed by the premaxillaries, the maxillaries being internal and parallel to them.

Barbels absent. Palatine teeth, when present, in a single row or a narrow band. Vertical fins rudi-

mentary, in the form of mere folds of skin, and no paired ones. Scales, if present, minute. Vent far

behind the head. An accessory breathing sac present or absent. Air-vessel absent. Ribs present. Stomach

destitute of a blind sac. No pyloric appendages. Ovaries with oviducts.

The Families SynibrancJudx and Murixnidre belong to the Phijsostomi apodes of some authors, and the

former tropical family is fairly represented in the continent of India, whereas the latter is more numerous in

the seas than in the fresh waters.

Geographical distribution.—Fresh and brackish waters of tropical Asia and America ; also Western

Australia and Van Diemen's land.

SYNOPSIS OF GENERA.

First group

—

Amphipxina.

Humeral arch not attached to the skull : an accessory breathing apparatus. Scales present.

1. Amphipnous. Palatine teeth in a single row, p. 655.

Second group— Stmbeanchina.

Humeral arch attached to the skull. No accessory breathing apparatus. Scales absent.

2. Mojiopterus. Gills rudimentary, p. 656.

3. Symbranchus. Gills well-developed, p. 657.

First group

—

Amphipnina.

Humeral arch not attached to the skull. An accessory breathing apparatus. Scales present.

Genus, I

—

Amphipnous. MiiUer.

Pneum.ahranchus, McClelland.

Branchiosfegals six. Gill membranes almost entirely grown to the isthmus, and having a single^ transverse

opening. Three branchial arches with the lamince rudimentary, divided by narrow slits. A respiratory air sac exists

on the neck behind the head communicating with the gill cavity. Palatine teeth in a single, welUdeveloped roiu.

Scales present and arranged in longitudinal rows.

This amphibious fish, when kept in an aquarium, may be observed to constantly rise to the surface for

the purpose of respiring atmospheric air direct. It usually remains with its snout close to the surface and in

like manner lies in the grassy sides of ponds and stagnant pieces of water, so that without trouble it may
obtain its modicum of air. McClelland observed (Cal. Joum. Nat. Hist, v, p. 195). " I have had two live

Guchias by me now for a period of twelve months ; they are still as well as when I first obtained them, though

from an ignorance of their proper food, as well as a desire to know how long they are capable of existing

without any, they had nothing to eat during thatperiod to within the last few months, when some small fish

and shrimps were put aUve into the vessel."

In Amphipnous cucUa, we find " that of all the arches the second alone possesses laminre for the purposes

of breathing : and those consist merely of a few long fibrils attached to the middle of the arch and occupying

but a very small extent of its surface : the third supports in the place of laminas, a thick and semi-transparent

tissue, which in large individuals of the species possesses a fringed or denticulated appearance on its edge
;

whilst the third and fourth are bare, having only the membrane that fills up the space between the arches

reflected over them. The principal organs of respiration are two small bladders, which the animal has the

power of filling with air, immediately derived from the atmosphere. They are placed behind the head, one on

each side of the neck, above the superior or vertebral extremities of the branchial arches, and are covered over

by the common integnment, presenting externally when distended with air, two protuberances of a round

shape They present, when separated from their surrounding attachments and inflated with air,

thin, transparent, membranous parieties, resembling the posterior portions of the lungs of a serpent. . . .
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Of the whole volume of blood contained in the branchial artery, one-third passes through the gills and respira-

tory bladder, whilst the other two-thirds are conveyed directly from the heart to the aorta without being

exposed to the action of the air." Taylor, Gleanings in Science, ii, p. 173, and Edinb. Joum. of Sc. v, 1831,

p. 33 ; Hyrtl, Denk. Ak. Wiss. Wien, 1858, xiv, c. tab.

1. Amphipnous cuchia, Plate CLXVII, fig. 1.

Murcena, Russell, Fish. Vizag. i, p. 25 and Dondoo Pawn, pi. 35.

JJmhranchapertura cuchia, Ham. Buch. Fish. Ganges, pp. 16, 363, pi. 16, f. 4.

Amphipnous cuchia, Miiller, Ak. Wiss. Berl. 1839, p. 244 ; Cantor, Malay. Fish. p. 338 ; Bleeker, Beng.

p. 78 ; Kaup, Apodal Fish, p. 120 ; Giinther, Catal. viii, p. 14.

Ophichthiis piWKtiitns, Swainson, Fishes, ii, p. 336.

Pneumohwichus striatus, leprosus (white and spotted), and albinus (orange yellow), McClelland, Cal. J.

N. H. V, pp. 192, 195, 196, 219.

Ciichia, Ooriah and Beng. : Nga-sheen, Burmese.

Length of head (from gill-opening) 6 to 8 in the distance between the snout and the anus : length of

tail 4 to 41 in the entire length. Eyes—two to three diameters from end of snout and situated in the anterior

1/4 or 1/5 of length of the head, abont midway between the end of the snout and the posterior extremity of

the jaws : a valved nostril opens above the orbit : a second, round and patent, in front of the snout. Upper

jaw slightly the longer : lips fleshy. Teeth—& single row of small ones in the premaxillaries, except opposite

the symphysis : a single band of large, curved, compressed and backwardly directed ones on either palatine :

and a single row of moderately large ones on either ramus of the mandibles. Fins—a rudimentary dorsal

commences slightly anterior to the vertical of the anus. ScaZes—distinct and longitudinally arranged.

Gill-opem'ngs—inferior, the membrane adherent to the isthmus. Vertebree 106/65. Colours—greenish, or

of a chestnut-brown, becoming lighter on the abdomen : numerous black spots over the body : occasionally

they are seen flesh-coloured.

One 13 inches in length in the Calcutta Museum, has the following label:
—"From Seeb-Sangor,

presented by S. E. Peel, Esq. This fish was hoed out of stijf blue clay as I was standing overlooking men at

work, making a bund, June 24th, 1865. No water had been seen near for some time."

" Natives reject it as food and imagine that its bite is fatal to cattle, although less powerful on the

human kind,—a supposition highly improbable " (Ham. Buch.).

Habitat—Vresh and brackish waters of Punjab, extending to Bengal, Orissa, Assam and Burma. It

attains at least two feet in length.

Second group—STMBRANCHi>rA.

Humeral arch not attached to skull : no accessory breathing apparatus. Scales absent.

Genus, 2—MoNOPTEEUS, Lacepede.

Fluta, Bl. Schn. ; Ophicardia, McClelland ; Ai^terigia, Basilewski.

Branch!osterjah five or six. Gill-membranes almost entirely attached to the isthmus, having a single transverse

opening. Three hrancMal arches separated by moderately wide intermediate slits, with the lamina; rudimentary or

absetit. Palatine teeth in a narrow band. Scales ahsent. No accessory breathing sac.

Dareste observed a complete absence of branchial laminre in three examples of Monopterus Javanensis.

1. Monopterus Javanensis, Plate CLXIX, fig. 1.

Murmna alba, Zuiew, Nov. Act, Ac. Petrop. vii, p. 1793, p. 290, t. vii, f. 2.

Monopterus Javanensis, Lacep. ii, p. 139; Bleeker, Java, p. 22, Sym. p. 59, and Atl. Ich. iv, p. 118, t.

191, f. 1 ; Gunther, Catal. viii, p. 14.

Unihranchapedura Imvis, Lacep. v, p. 658, pi. 17, f. 3.

Monopterus Javanicus, Shaw, Zool. iv, p. 33 ; Cantor, Catal. p. 339, pi. v, f. 6-8
;
Kaup, Apod. p. 123.

Symbranchus eurychasma, Bleeker, Mur. p. 60.

Ophicardia Phayriana, McClelland, C. J. N. Hist, v, pp. 191, 218, pi. xii, f. 1.

Symbranchus grammicus. Cantor, Ann. and Mag. ix, p. 30.

Monopterus Irrvis, cinereus and xanthognathus, Rich. Voy. Sulphur, Ich. pp. 116, 117, 118, pi. 52, 1-7,

and Ich. China, p. 315.

Monopterus marmoratus and helvolus, Richards, Ich. China, p. 316.

Ophicardia xanthognatha, Richards, 1. c.

Apterigia saccogularis, nigromaculata and immaeulata, Basilewsky, Nouv. Me'm. Nat. Mosc. x, 1855, pp.

247, 248, t. 2, f. 2, and t. 8, f. 2.

Length of head 9 to 12 in the distance between the end of the snout and the vent: length of body

about four or five times that of the tail. JEyes—situated about midway between angle of mouth and end

of snout, diameter 1/8 of length of head, 2 diameters from end of snont and 1 to Ii apart. Greatest diameter of

fish at the occiput. Profile of upper snrface of the head descends somewhat suddenly from above the eyes to the

snout, which last is pointed and somewhat compressed. Extent of cleft of mouth equals about
_
1/3 in the

distance between end of snout and gill-opening. Tail narrow and tapering to a point. Teeth—uQmc8.\, and in
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a band tapering towards the angle of the moutli : the palatine band resembles those in the jaws. K/js—dorsal

commences above or a little before the vertical from the vent. CoZowrs—light-greenish, with or without tlark

spots; or else the whole body nearly black.

" This eel is numerous at Chusan, in streamlets, canals and estuaries. As it is a favouritp article of food

it is kept by the inhabitants of Chusan in large jars, with fresh water. But it is capable of living- a consider-

able time out of water. It is of voracious haJaits, feeding on smaller fishes, and it takes hooks baited witli

earth-worms." (Cantor, 1. c.)
,

.

HabUat.—TLhis fish is confined to fresh or Ijrackish waters of Burma, the Malay Archipelago and Clnna.

Genus, 3

—

Stmdranchus, Bloch.

UnihranchapeHura, Lacepede ; Piieiimuhnntchm and OpMstcrmii, McClelland ;
Tetmhrdiichtis, Bleeker.

BrawMostegals six. Gill-mevihnuuis not attached to the isthmus, liaviiu/ a siivjh transverse opening.^ Four

branchial arches with well-developed gills. Palatine teeth in a band. Scales absent. No accessory breathing sac.

Geographical distribiotion.—Yresh and brackish waters of India to the Malay Archipelago and Australia.

Also tropical America.

1. Symhranchus Bengalensis, Plate CLXVII, fig. 2.

OpUsternon Benqalensls, McClelland, Cal. J. N. H. v, pp. 197, 220, t. 2, f. 1, 2; Kaup, Apod. p. 121,

f. 1Q; Bleeker, En. Pise. p. 179.

SynibrancJms hnmac.ulatus. Cantor, Catal. p. 337.

rrf(vi&ra»cAM«m!'c;7i2j/ti/(((/»i».y, Bleeker, Borneo, p. 69 Cyoung).

Symbranchus Bengalensis, Bleeker, Atl. Ich. iv, p. 119, t. 192, f. 1 ; Day, Pishes Malabar, p. 2ol,

Giinther, Catal. viii, p. 16.
,-, j-

i. i * i ;oa
Length of head 9 to 12 in the distance between the end of snout and anus, i/yes—diameter about IjM

of length of head. The girth of the body is equal to about three times its height. Snout anteriorly rounded,

lips fle'shy, the upper jaw rather the longer : cleft of mouth extending to some distance behind the orbits.

Teeth—in upper jaw fine and pointed, and do not meet at the symphysis, those on either side terminating in

a triangular patch, with a narrow edentulous interspace : those in the lower jaw rather larger, with a narrow

edentulous interspace between those of each side, laterally they are in a single row : palatine teeth m a band,

i^iws-the dorsal commences before the anal, which is situated in the last fourth or fifth of the total len^gtli,

the caudal is hardly conspicuous : all the fins are low. LftfcraZ-Zwe—conspicuous. Colours—oi a dull dirty

brownish red in estuaries, lightest on the abdomen. In clearer water it is greenish or blackish green, the

abdomen being the lightest. »t t j -vr i

Habitat.—'Estua.ries and fresh waters within the influence of the tides along the coasts ot India and Malay

Archipelago, to the Philippines : attaining to several feet in length. It appears to be more common in Bengal

than in Malabar.

4 P
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Family, X- MUR^NID^, Miiller,

Body elongated, cylindrical, or band-shaped : the humeral arch not attached to the skull. The branchial

openings in the pharynx may be wide or narrow slits. Margin of upper jaw constituted anteriorly by the

premaxillaries. which are more or less coalescent with the vomer and ethmoid, whilst laterally the sides

of the upper jaw are formed by the maxillaries which are furnished with teeth. Vertical fins, when
present, confluent or separated by a projecting tail: pectorals present or absent. Scales, when present,

rudimentary. Vent may be situated close to the root of the pectoral fins, or a long distance posterior to the

head. The heart may be situated just, or a long distance, behind the gills. Stomach with a blind sac. No
pyloric appendages. Ovaries destitute of oviducts.

Eels {Anguilla) have by some authors been considered as hermaphrodites. Both Syrski and Dareste

have observed upon the male organs in eels, and the latter author found that the variety (Pimjiemau) in which

they were present, bad female organs in some marine examples. Large sterile females ascend rivers but their

ova are said not to come to maturity. Dareste also observed male organs in Anguilla marmorata, from the

seas (?) of India.

A number of larval fishes have been termed Leptocephali or " glass eels." Some of them it has been

suggested may be early arrested development, the fishes dying before attaining their perfect state. " To this

form belong all the various Leptocephali and Hyopronis." L. SpaUanzanii is said by Dareste to be a young
conger. " Tilurus is a similar form arrested in its development, but cannot be the ofispring of a mura?noid

fish. Stomiasunculus, Kaup, is the young of Siomias ; Porohroiichus, Kaup, the young of Fierasfer acus; and

JEsunculus, Kaup, probably that of Alepocephalus."— (Giinther.)

Eels are generally known as Velangoo or Bamboo meen, Tamil (snake fish).

SYNOPSIS OF GENERA.

First Group—MuE^NiD^ plattschist^.

Branchial openings in the pharynx are wide slits.

a.—Heart close hehind gills. Tail longer or scarcely shorter than the trunk. Nostrils lateral or superior :

tongue free : caudal Jin continued round the end of tail : pectorals present or absent : scales present or absent.

1. Anguilla. Pectoral fins present : dorsal commences some distance behind the nape. Rudimentary

scales, p. 669.

2. Gongromuro'.na. Pectoral fins present ; dorsal commences above gill-opening. Cleft of mouth reaches

to below middle of eye : large muciferous cavities on skull. Teeth in bauds. Scaleless, p. 660.

3. Urocunger. Pectoral fins present : dorsal commences above gill-opening. Cleft of mouth reaches to

behind middle of eye. Maxillary teeth biserial : vomerine unisorial. Scaleless, p. 661.

b.—HeaH close to gills : tail not shorter than trunk. Nostrils lateral or superior : tongue not free : caudal

fin continued roimd the end of tail : pectorals present or absent. Scaleless.

4. Murcenesox. Pectoral fins present. Canine teeth in jaws anteriorly : strong teeth on vomer.

Posterior nostril opposite upper part or middle of eye, p. 661.

5. Saurenchelys. Pectoral fins absent. Posterior nostril lateral and in front of orbit, p. 663.

c.

—

Heart close to gills. Nostrils labial: tongue not free : caudal fin continued round the end of tail:

pectorals present or absent. Scaleless.

6. Munenichthys. Pectoral fins absent. Body elongated, vermiform, p. 663.

d.—Heart close to gills. Nostrils lahial : tongue not free: end of tail free, being without fin rays : p>ectorals

when present rudimentary. Vomerine teeth present or absent. Scaleless.

7. Ophichthys. Vomerine teeth present, p. 663.

e.—Heart jdaced a long distance behind the gills : tail shorter than the trunk : posterior nostril in front of the

eye : vertical fins little developed : pectorals, ifpresent, rudimentary

.

8. Moriugua. Eyes small. Cleft of mouth nat-i-ow. Teeth in a single row, p. 666.
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Second Group

—

Mub^nid^ engtschists.

Branchial openings in the pharynx are narrow slits.

9. Murmna. Pectorals absent : vertical fins -well-developed. Posterior nostril a round and patent
opening, p. 667.

10. QymnomuroBna. Fins absent, except a rudimentary one round end of tail, p. 674.
Bleeker divides the Muraenidae into four sub-families : Giinther into two, which last I have considered as

groups.

First Group

—

Mur^nidj; plattschistj:.

Branchial openings in the pharynx are wide slits.

a.—3eart close behind gills. Tail longer or scarcely shorter than the trunk. Nostrils lateral or superior.

Tongue free. Caudal fin continued round the end of tail. Pectorals i)resent or absent. Scales present or absent.

Genus, 1

—

Anguilla, Cuvier.

Murcena (sp.) Artedi : Terpolepis (pt.) McClelland : Paranguilla, Bleeker.

Gill-openings of moderate extent, situated near the base of the pectoral fins. Upper jaw not projecting beyond
the lower. Teeth small and in bands. Dorsal fin commences at some distance behind the nape: pectorals present.

Small scales present, which are imbedded in the skin.

Geographical distribution.—Fishes of this genus appear to be distributed in fresh waters throughout the
habitable globe, being reputed to be only absent in the Arctic regions, and probably in cold districts as
Turkestan.

Numerous species of this genus have been recorded and more are almost yearly being added to the
present mass of synonyms. There appear to be two distinct forms in India, but they are subject to variations in

the origin of the dorsal fin as regards its position in respect to the vent : and likewise, but to a minor extent,
in the character of its bands of teeth, and the position of the eye. The comparative size of the bodies of these
fish also varies with age and the existence of suitable food in the locality they inhabit.

Eels attain a large size in India, but not to the immense length (300 feet long) attributed to those of
the Ganges by Pliny. Being seldom eaten except by the lower classes there is but little demand for them.
In Java, the eel according to Bleeker, is considered by the natives to be a serpent, and they say it attacks
small goats and even children. It migrates overland from one river to another when desirous of change.

SYNOPSIS OF SPECIES.

1. Anguilla Bengalensis. Origin of dorsal fin situated about midway in the interspace between the gill-

opening and origin of anal fin. Islands in the Indian Ocean, Continents of India and Burma.
2. Anguilla bicolor. Origin of dorsal fin situated above, rather in front of, or slightly behind the vent.

Coasts of India and the Andamans to the Malay Archipelago.

1. Anguilla Bengalensis, Plate CLXVIII, fig. .1

27.

346.

MurcBna ang^dlla and maculafa. Ham. Buch. Fish. Ganges, pp. 22, 23 : Day, Fish. Mai. p. 244 (in part).
Anguilla Bengalensis, Gray and Hardw. 111. Ind. Zool. (from H. B.'s MSS.) ; Giinther, Catal. viii, p.

Anguilla Elphinstonei, Sykes, Trans. Zool. Soc. ii, p. 377, pi. 67, f. 3 ; Jerdon, M. J. L. and Sc. 1849, p.

Anguilla Mauritiana, Bennett, Proc. Zool. Soc. 1831, p. 113 ; Giinther, Catal. viii, p. 25.
Anguilla labrosa, Richards. Voy. Erebus and Terror, Fish. p. 113.
Anguilla brevirostris, variegata, nebulosa and Arracana, McClelland, Cal. Journ. Nat. Hist, v, pp. 177,

178, 179, pi. V, f 1 and 2, pi. vi, f. 1 and 2, pi. ix, f 7 ; Bleeker, Beng. p. 1.53.

Anguilla marmorata, Kaup, Apod. p. 43, f 32 (not Quoy and Gaim).

B. xii, D. 250-305, P. 18, A. 220-250, C. 10-12.

Length of head 3 to 3^ in the distance between the snout and the vent : length of tail 3/7 more than
that of the trunk. The distance between the gill-opening and the origin of the dorsal fin is 1/3 or 1,4
more than the length of the head : that between the origin of dorsal and anal fins equals the length of the
head. Head rather broader than the body : snout not broad. Lower jaw prominent. Length of the cleft of
the mouth equals nearly or quite 1/3 in that of the head, while it extends behind the posterior edge of the
orbit, the latter being 2| in the length of the snout. Lips well-developed. Teeth—the vomerine band does
not extend posteriorly so far as the maxillary one, the mandibular teeth divided by a longitudinal groove. Fins—pectoral equals about 2/7 of the length of head. CoZoz(rs—brownish superiorly, becoming yellowish on the

4 p *
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sides and beneath : the whole of the upper surface of the body, in some examples, covered with black spots and
blotches, some of which are continued on to the dorsal fin which has a light edging : anal with a dark marginal

band and a light outer edging.

Anguil Ia Mauritiana, Tiennett: A. lahrosa, Richardson: Murinna OT/!(;?(?((to, Blocker : AnguiUrr Johannw,
Giinther : Murmna inarmorata, Kner, are terms employed for an eel, which appears to be a variety of this fish,

in which the origin of the dorsal fin is only about 1/2 the length of the head before the vent.

" It is astonishing Lacepede should make such a fuss about an animal which has every appearance of a

serpent, without the vivid colours, by which most of these reptiles are adorned. It is an irritable creature,

swelling its head whenever angered ; and constantly, when it can, buries itself in putrescent carcases," Ham.
Buch.

Habitat.—Islands in the Indian Ocean, continent of India and Burma. It is common at the Andaman
Islands. It probably extends its range to the Malay Archipelago, Formosa and the Pacific. It attains four feet

and upwards in length and is much rarer on tlie hills than in the plains. Some have been introduced into the

waters on the Neilgherry hills in Madras.

2. Anguilla bicolor, Plate CLXVII, fig. 3, Plate CLXVIII, fig. 2.

MurfBna anguilla, Russell, Pish. Vizag. i, p. 22, t. 31.

Anguilla hicolor, McClelland, Cal. Journ. Nat. Hist, v, p. 178, t. 6, f. 1 ; Jerdon, M. J. L. and Sc. 1849,

p. 346; Giinther, Catal. viii, p. 35.

Anguilla moa, Bleeker, Java, p. 22 ; Kner, Novara Fische, p. 369.

Anguilla bicolor and moiva, Bleeker, Muraen. pp. 16, 17 ; Kaup, Apod. pp. 51, 53, fig. 44 ; Kner, Novara
Fische, p. 368 ; Giinther, Catal. viii, p. 36.

Anguilla, malgumora, Celebensis, Bleekeri, Malabarica and Cantori, Kaup, Apod. pjj. 42, 52, f. 30, 31, 45,

47 ; Kner, 1. c. p. 367.

Murwna moa, malgumora and sidat, Bleeker, Atl. Ich. iv, p. 10, 11, t. 146, f. 1, t. 147, f. 3, t. 148,

f. 1.

Jee-tah-dah, Andamanese.

B. xii, D. 220-245, P. 18, A. 200-220, C. 10-12.

Length of head 3f to 3g in the distance between the snout and the vent : length of tail 1/4 to 1/6 more
than that of the trunk. Eye—rather varies in size, usually about 2i diameters in the length of the snout.

Head very slightlj- broader than the body : snout rather broad : lower jaw scarcely longer than the upper.

Extent of cleft of mouth equal to rather above 1/3 of the length of the head, and extending to at least 1

diameter of the orbit behind the eye in the adult, to below it in the immature. Tjips tliick. Teeth—bands

of nearly equal width, the vomerine reaching nearly as far backwards as those on the maxilla. Fins—dorsal

commences above the vent or slightly before or behind it. Colours— oi a dark olive superiorly, becoming
yellowish beneath.

Dr. Giinther observes that Anguilla virescens, Peters, from the West Coast of Africa is scarcely distinct

from A. sidat, Bleeker.

The example figured (22 inches in length) was from the Andamans.
Habitat.— Coasts of India to the Andamans and the Malay Archipelago.

Genus, 2—CoNGROMirE«N.\, Kaup.

Gnnthnphis, Kaup : Ophisoma and Ariosoma, Swainson.
Gill-openings ivide. Eyes large. Cleft of mouth not extending behind the middle of the eye. Bones in

forepart of head with large mucous canals. Posterior nostril patent and opposite the middle of the front edge of the

eye : the anterior nostril tubular. Teeth small and pointed forming bands, those in the jaws not constituting a

cutting edge : vomerine band elongated and narrow. Eorsal fin, commencing nearly opposite the gill-opening: the

pectoral and also the vertical fins (which are continuous round the tail) well developed. Sealeless.

Geographical distribution.— Tropical and sub-tropical seas.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Congromurcena anago—Vertical fins with a narrow dark edge. Coromandel coast of India to the

Malay Archipelago.

1. Congromursena anago, Plate CLXIX, fig. 2.

Conger anago, Temra. and Schleg. Fauna Japon. Poiss. p. 259, pi. 113, f. 1 ; Bleeker, Japon. p. 52.

Conger anagoides, Bleeker, Mur. p. 76 and Banda, p. 112.

Ophisoma anagoides, Bleeker, Atl. Ich. iv. p. 27; Kner, Novara Fische, p. 375.

CongromnrcBna anagoides, Bleeker, Atl. Ich. iv, t. 149, f. 3.

Congromuroina anago, Giinther, Catal. viii, p. 42.

B. viii, P. 14, D. 170-196, A. 122-145, C. 10.
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Length of head 2 1 to 2 § in the distance between the end of the snout and the vent : length of trunk

about 1/3 less than that of the tail. Extent of cleft of mouth equals 3 to 3;^ in the length of the head, it

ceases below the middle of the eye. Sj/es— large, diameter 1 to 1|- in the length of snout, and 2/3 of a diameter

apart. Lips rather thick : upper jaw the longer. Teeth—of about the same size : the vomerine band extending

backwards to about 1/2 the length of the maxillary band. Fins—dorsal commences slightly behind the gill-

opening : pectoral nearly 1/2 as long as the head. Colours—-brownish along the back, becoming dull white

beneatib. Fins yellow, the vertical ones with a narrow black edging. Upper half of pectoral occasionally

stained with black.

Habitat.—Coromandel coast of India to the Malay Archipelago. The example figured, which is 11

J

inches long, was from Madras.

Genus, 3

—

Uroconger, Kaup.

Gongerodon, Kaup.
Gill-openings ratlier wide. Muciferous cavities on jaws moderately developed. Hind nostril in the fornix of «

slit opposite the upper third of the orbit : front nostril not tubular. Ei/es rather large. Cleft of mouth reaching to

rather behind the middle of the orbit. Teeth fine, conical, and subequal in size: those in the jatos biserial, the

vomeritie ones in a single elongated row and. small. Dorsal fin commences above the root of the pectoral : all the

tins well-developed. Scaleless.

Geographical distribution.—Seas of India to the ilalay Archipelago, China, and the Philippines.

1. Uroconger lepturus, Plate CLXX, fig. 1.

Congrus leptarus, Richards. Voy. Sulphur, Fish. p. 106, pi. -56, fig. 1—6, and Voy. Erebus and Terror,

Fish. p. 109 ; Bleeker, Sumatra, p. 45.

Uroconger lepturus, Kaup, Apod. p. 110; Bleeker, Atl. leh. iv, p. 29, t. 149, fig. 1 ; Kner, Novara Fisch.

p. 373 ; Giinther, Catal. viii, p. 44.

B. ix, P. 10, D. 200-220, C. 10, A. 120-150.

Length of head 2|- to 2f in the distance between the end of the snout and the vent : length of trunk

about 1/2 that of the tail. Cleft of mouth rather oblique and ceasing below the hind edge of the eye, its

extent equals about 2/5 of the length of the head. Eijes—diameter 2 to 2\ in the length of the snout, and 1

to l-L diameters apart. Snout depressed, with a row of slit-like openings above the edge of the upper lip.

Teeth—rather large, and unequal in size : those in the maxilla and mandible in two rows, and placed a slight

distance apart, the inner row somewhat the larger : vomerine teeth in a single pointed row about equal in size

to the inner maxillary row, one of the anterior teeth is sometimes enlarged. Fins—dorsal commences above the

base of the pectoral, which latter equals about 1/4 of the length of the head. Colours—brownish superiorly,

becoming dull white beneath : a row of white-edged glandular openings along the lateral-line. Vertical fins

edged with black.

Habitat.— Seas of India to the Malay Archipelago and China.

b.—Heart close to gills. Tail not shorter than the trunk. No.ftrils lateral or superior. Tongue nut free.

Caudal fin continued round the end of tail : pectorals present or absent. Scaleless.

Genus, 4

—

Mur.«xesox, McClelland.

Cynoponticus, Costa and Brachyoonger, Bleeker.

Gill-openings ivide approximating to the abdomen. Snout rather elongated, the upperjaw the longer. Twu

pairs of nostrils, the posterior of which are opposite to the iipperpart or centre (f the orbit. Teeth in the jaws rather

fine, with some canities anteriorly : vomer with several rows of teeth, the middle of which are large and conical or

compressed. Dorsal fin commencing above the gill-opening, it, the anal, caudal, and pectoral ivell developed. Anns

a long distance from the gill-opiening. Scaleless.

The comparative proportions of the parts in these fishes vary considerably with age, season, and food.

SYNOPSIS OF SPECIES.

1. Murcenesox telabon. Vomerine teeth large and without basal lobes. Seas and estuaries of India to

the Malay Archipelago.

2. Murcenesox telabonoides. Vomerine teeth slender, the posterior ones with basal lobes : the external

mandibular row directed outwards. Seas and estuaries of India to the Malay Archipelago.

3. Murcenesox cinereus. Vomerine teeth large and having a basal lobe : external mandibular row not

directed outwards. Red Sea, seas and estuaries of India to the Malay Archipelago.

1. Muraenesox telabon, Plate CLXVIII, fig. 5.

Ophidium, Russell, Fish. Vizag. i, p. 27, and Tala Bon, pi. 38.

Conger telabon, Cuvier, Reg. An. ; Cantor, Mai. Fish. p. 312 ; Bleeker, Singapore, p. 78 (part), Mureen. p.

18 and Borneo, p. 466 ; Jerdon, M. J. L. and Sc. 1851, p. 1.51.

Murxnesox lanceolata, McClelland, Cal. J. N. H. iv, p. 409, and v, pp. 181, 210.
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Murwnesox exndon and serradentata, McClelland, Cal. J. N. H. iv, p. 409, and v, p. 210.

Miirmnesox telabon, Bleeker, Atl. Ich. iv, p. 22, pi. 152, f. 2 ; Day, Fisbes Malabar, p. 246 ; Giinther,

Catal. viii, p. 45.

Culim-pcnm, Tel. : Kotah or Kulivi-pamboo, Tamil.

B. xvii-xix, P. 15-16, D. 270-285, C. 10, A. 195-210.

Length of head 1/3 of the distance between end of snout and vent : length of trunk about 1/4 less than

that of the tail. Extent of cleft of mouth about 1/2 of length of head. Byes—diameter 1/3 of length of

snout, 1 diameter apart. Teeth—on the vomer consisting of a row of moderately large, lanceolate, widely set

ones, without any basal lobes : mandibular teeth much smaller than the vomerine ones and those in the

external row not directed outwards. Fins—dorsal commences a short distance before the base of the pectoral

:

the anal under about the fifty-fifth dorsal ray, just posterior to the vent. Each fin-ray arises by two distinct

roots. CoZowrs—upper surface of back and head olive, becoming brown posteriorly : abdomen dull white,

becoming silvery inferiorly. The throat, cheeks, and gill covers with golden reflections : vertical fins with dark

margins.
Eahitat.—Seas of India to the Malay Archipelago : attaining ten feet or more in length.

2. Muraenesox telabonoides, Plate CLXVIII, fig. 3.

Murcena myrus, Gronov. ed. Gray, p. 20.

Conger telahonoides, Bleeker, Mur. p. 20.

Murmnesox exodentata, McClelland, Cal. J. N. H. v, pp. 180, 210, pi. viii, f. 4.

ilfMrcEK-esoaipmiis, Kaup, Apodal Fish. p. 116.

Micrcenesox telabonoides, Bleeker, Atl. Ich. iv, p. 23, t. cliv, f. 2 ;
Gunther, Catal. vni, p. 46.

B. xviii-xix, P. 15, D 245-250, C. 10, A. 200-205.

Length of head 1/3 of the distance between end of snout and vent :
length of trunk rather less than

that of the tail. Extent of the cleft of the mouth equals about 1/2 of the length of the head, i/i/e^—diameter

3i to 3^ in the length of the snout, and 1 diameter apart. Teeth—the anterior ones on the vomer are straight,

slenderf compressed, and elonoated, whilst the posterior ones have a small basal lobe in front and behind : the

outer mandibular teeth are directed outwards. i^iMS—dorsal commences in advance of the base of the pectoral,

the latter fin equals 3| in the length of the head. Colours—siUerj becoming white on the abdomen : vertical

fins yellowish, with a narrow black outer border.

Habitat.— Seas and estuaries of India to the Malay Archipelago. This is the rarest of the three forms

of this genus found in India. The example figured is 36 inches in length, and from the Hooghly at Calcutta.

3. Mursnesox cinereus, Plate CLXVIII, fig. 4.

Murcena cinerea, Forsk. Desc. Anim. pp. x and 22.

Murcena Arabica, Bl. Scbn. p. 488.

Murcena baf/io. Ham. Buch. Fish. Ganges, pp. 24, 364.

Ophisurus rostratus, Quoy and Gaim. Voy. Frey. Zool. p. 242, pi. 51, f. 1.

Conger longirostris, Bennett, Life of Raffles, p. 692.

Conger oxyrhynchus, Eyd. and Soul. Voy. Bon. i, p. 203, pi. ix, f. 2.
_ - r. i c i

Murwnesdx tricuspidaia, Ilamiltonia}, and Beugalensis, McClell. Cal. J. N. H. iv, p. 409, pi. xxiv, f. 1, a.

b. and V, pp. 182, 210, pi. viii, f. 3.
t r. r,u- .,n j

Congrus tricuspidatus, Richard. Voy. Sulp. Fish. p. 105, pi. 51, f. 2 {immature), Ich. China, p. 312, and

Voy. Erebus and Terror, Fish. p. 110.
, , „ „ , nm -r^- ,

Conger hamo, Schleg. Fauna Japou. Poiss. p. 262, pi. 114, f. 2 ;
Richard. Voy. Ereb. and Ten-. Fish.

^'

Conger bagio, Cantor, Catal. Malay. Fish. p. 316 ; Bleeker, Celebes, p. 77, and Mur. p. 22.

Congrus protervus, angustldeiis and brevicnspis, Richard. Ereb. and Terror, Fish. pp. 110, 111.

Murainesox bagio, Peters, Wiegm. Arch. 1855, p. 270 ; Kaup, Apod. p. 116, pi. xiv, f. 73 ;
Bleeker, Atl.

Ich. iv, p. 24, t. 170, f. 2 ; Kner, Novara Fische, p. 363.

Mura-nesox Singapurensis, Bleeker, Atl. Ich. iv, p. 25, t. 151, f. 2 ;
Kner, \.c. p. 3_^3.

Murcenesox cinereus, Gunther, Catal. viii, p. 46 ; Klunz. Verb. z. b. Ges. Wien, 1871, p. 608.

B. xx-xxii, P. 14-16, D. 230-270, C. 10, A. 190-220.

Leno-th of head 2s to 2-j times in the distance between end of snout and vent :
length of trunk rather

less than that of the tail". Extent of cleft of mouth equals rather less than 1/2 of the length of the head,

i;«es— diameter 2i to 2i in the length of the snout, and 1 diameter apart. Teeth—the vomerine are straight,

compressed, and with a basal lobe anterioriy and posteriorly : the mandibular teeth are very much smaller than

the vomerine ones, and those in the external row are not bent outwards (as in M. telabonoides). J'i^s—dorsal

commences slightly in advance of the gill-opening. The pectoral 3^ in the length of head. Co/oi'.rs—silvery,

becoming white on the abdomen : vertical fins yellowish, with either a naiTOw or wide outer black edge :

pectoral yellow or black.
. , . , i » ^ ,• xi. •

i.i

Habitat.—Ued Sea, seas and estuaries of India to the Malay Archipelago and Australia. It is the most

common species of the genus in the seas of India.
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Genus, 5

—

Saurenchelts, Peters.

Crill-openlngs of a moderate width. Snout much produced. Nostrils lateral, the front one near the end of

syiout, the hind one close in front of orbit. Teeth rather small and in several rows. Pectoral Jins absent: vertical

Jms well developed. Air-vessel and pyloric appendages absent. Scaleless.

Geographical distribiiiion.—Coromandel coast of India (and ? Mediterranean).

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Saurenchelys Petersi. Vertical fins with a dark edge. Sea at Madras.

1. Saurenchelys Petersi, Plate CLXVIII, fig. 6.

Length of head 2i times between end of snout and vent : length of trunk 3t times in that of the tail

:

extent of the cleft of the mouth 1/2 the length of the head. Eyes—diameter 3 in the length of the snout, and

1 diameter apart. Teeth—canines present anteriorly: the vomerine teeth large, compi'essed, but without any

basal lobes. Fins— dorsal commences a short distance behind the gill-opening, it is low anteriorly becoming
gradually more developed, and is continuous posteriorly with the anal. Pectorals absent. Colours —AavsaX

fin with a dark edge, it and the anal become almost black in the last 1/4 of their extent.

This fish appears very similar, if not identical, with S. aancrivora, Peters (Monat. Ak. Wiss. Berlin,

1864, p. 397), which however was believed to have been obtained from the Mediterranean.

Hahitat.—The single example (figured life-size) was taken from the sea in Orissa.

c—Heart close to gills. Nostrils labial. Tongue iwt free. Caudal fin continued round the end of tail

:

pectorals present or absent. Scaleless.

Genus, 6—MuRSNiCHTHTS, Bleeker.

Body elongated and cylindrical. Gill-openings narrow. Eyes small. Nostrils on the edge of the upper javj.

Dorsal fin low or rudimentary, coinmencing a long distance posterrior to the gill-opening. Pectorals absent.

Geographical distribution.—Seas of India to the Malay Archipelago.

SYNOPSIS OF SPECIES.

1. Mnrmnichthys Schultzei. Dorsal fin commences before the vent. Andamans to the Malay
Archipelago.

2. Murmnichthys vermiformis. Dorsal fin commences behind the vent. Ceylon.

1 Mursenichthys Schultzei, Plate CLXIX, fig. 3.

Murmnichthys Schultzei, Bleeker, Mur. p. 71, Visch. Batav. p. 506, Atl. Ich. iv, p. 33, 1. 148, f. 3 ; Giinther,

Catal. viii, p. 52.

Length of head 2f to 3 in the distance between the end of the snout and the vent : length of the trunk

3/5 of that of the taU. Extent of cleft of mouth equals 1/3 of the length of the head. Eyes—of moderate

size, situated midway between the angle of the mouth and the end of the snout. Upper jaw somewhat the

longer. Teeth—in jaws pointed, in 3 rows, the inner the larger : the palatine teeth in two rows with obtuse

crowns. Fins—the dorsal low, commencing in the last 1/6 of the distance between the gill-opening and the

vent. Pectorals absent. Colours—brownish along the back, becoming of a yellowish green on the sides and

below.
Habitat.—Andaman Islands to the Malay Archipelago. The single example (figured life-size) was

procured at the Andamans.

2. Mursenichthys vermiformis.

Chilorhinus (Murcenichthys) vermtformes, Peters, Monats. Ak. Wiss. Berl. 1866, p. 524.

ifmxenichthys vermiformis, Giinther, Catal. viii, p. 53.

Angle of the mouth slightly posterior to the eye. Teeth in the jaws and on the vomer in a single row.

The origin of the dorsal fin behind the vent.

Habitat.—Ceylon.

d. Heart close to gills. Nostrils labial. Tongue not free. End of tail free, being without fin rays :

pectorals when present rudimentary. Vomerine teeth present or absent. Scaleless.

Genus, 7— Ophichthts, Aid.

Ophisurus PcBcilocephalus and Ccecilia, Lacep. : Coecula, Vahl. : Sphagebranchus, Bl. Schn. : Murcenopsis,

Lesueur : Drt/ojj/a's, Raff. : Le2Jtognathus, Swuinson : Ap}tcrichthys, TluTaeril : Leptorliynclius, Smith : Ichilniapuf:,

Bris. de Bai-neville : Centrurophis, Paicilocephalus, Microdonophis, Cceciluphis, Herpetoicldhys, Brachysoinophis,
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Elapsopis, Mystriophis, EeMopis, Scyialophis, Leptorhinophis, PisoodonopMs, Lamnostoma, Anguisurux,

OirrMmurirua, Callecliehji^, IcUliyapns, OplnsurapMs, Crotcdopsis, Kaup : Achirophklithys, Bleeker : Macrodonu-

phis and JJrauichlhys, Poey.

OiU-openings may be close together. Snout greatly or moderately produced. Cleft of mouth wide or of

medium width : lips m.ay ormay not befringed. Teeth in jaws and on vomer, either pointed and granular, or small

and conical : in the maxilla they may be in from one to four roxos, or in bands ; while in the mandibles they may be

in one or two rmvs : canines present or absent. Dorsal jin, when present, commences either in advance of or nearly

nbove the giU-opeiiiug, or behind the root of the pectoral : the pectorals, when present, may be rudimentary, or only

developed'in. the adult, or else of moderate size: anal present or absent: extremity of tail free.

This Genus has been considered by some authors as a Family : the various Genera composing which

have been included in a single but sub-divisible genus in the British Museum Catalogue, premising that in all

the extremity of the tail is free, and that there are vomerine teeth.

SYNOPSIS OF SPECIES.

a. Teeth obtuse or granular : pectorals piresent or absent.

1. Ophichthiis 6oro—Head 3^ to 4 times in length of trunk : body nearly 2/3 of total length. Seas

and estuaries of India to the Malay Archipelago : it ascends rivers.

2. Ophlchfliys microcqihalus—Head 7h to 8 times in length of trunk : body rather above 1/3 of the

total length. Malabar.

3. Ophichthi/s col ubrin us -Ht'dd 8 to 9 times in length of trunk : body about 1/2 of total length. Body

.'surrounded by brown rings, between which are sometimes spots. Andamans to the Malay Archipelago.

b. Teeth p)ointed. and in a single row : pectorals absent.

4. Ophichthys Orientalis—llead 3.^ to 4 times in length of trunk : body 1/2 of total length. Ceylon

and Bav of Bengal.

5. Ophichthys ornatissimus—Head 7^ in length of trunk: body about as long as tail : 16 to 17 large

dark spots along the lateral-line. Malabar.

a. Teeth obtuse or granular : pectorals present or absent.

1. Ophichthys boro, Plate CLXXI, fig. 2.

Ophisurus boro. hljida and Imrnncha, Ham. Buch. Fish. Gang. pp. 20, 21, 363, t. v, f . 5 ; Gray, 111. Ind.

Zool. (from H. B.'s ilSS.) ; McClell. Calc. Journ. Nat. Hist, v, p. 211, tab. 12, fig. 4 ;
Richards. Ichth. Chin.

p. 313, and Voy. Ercb. and Terr. Fish. p. 99, I02 ; Bleek. Beng. p. 156; Cant. Cat. Fish. p. 322, pi. o, fig.

2 (teeth).

Ophisurus rostratus, verniiformis, minimus and caudatus, McClell. 1. c. pp. 184, 185, 211, 212, t. 10, f. 3,

and t. 12, f. 2 and 3.

Ophisurus p>U7icticulata, immaculata and acuminata, Swainson, Fishes, ii, p. 334.

Conger microstoma, Eyd. and Soul. Voy. Bonite, i, p. 205, Poiss. pi. 9, fig. 3.

Ophisurus potamophilus, Bleek. Borneo, p. 458, and Murasn, p. 68.

Fisoodonophis boro, Kaup, Apod. p. 17 ; Bleek. Atl. Ichth. iv, p. 62, tab. 164, fig. 3; Day, Fish. Malabar,

p. 248.

Fisoodonophis potamophilus, Kaup, Apod. p. 20; Bleek. 1. c. p. 63, tab. 172, fig. 2.

Ophichthys hyala and boro, Giinther, Catal. viii, pp. 60, 77.

B. xxix-xxxi, D. 320-400, P. 13, A. 250-270.

Length of head (to gill-opening) from Si to 4 times in the distance between the snout and the vent

:

length of trunk nearly 2/3 of the total. %es— from 2 to 2i or even 3 diameters from end of snout and slightly

nearer angle of mouth than the end of snout. Upper jaw the longer : cleft of mouth extending some distance

behind the eye. Snout rather depressed in the young, and obtuse in the adult._ T«ei7t—granular, in a large

patch on maxilla, and in several smaller rows on premaxillaries : large and in several rows on the vomer.

Externally two granular rows in mandible, with an internal pointed one. The form of the teeth is subject to

considerable variation, thus they are usually conical in the young, which character may be retained in the

adult age, 0. hyala : or the young in some instances have globular headed teeth : the number of rows of teeth

is not constant. J'ms—dorsal low, it commences about the length of the pectoral behind its posterior margin,

not quite reaching the tip of the tail. Pectoral rounded or pointed, it equals about one-fourth of the distance

between the snout and its base. Anal low, it does not extend on to the tip of the tail. Co^owrs—greenish-olive

above with many minute black spots, becoming greenish-white below, the dorsal fin with a dark edging.

Hamilton Buchanan divided his species apparently chiefly by the colour. 0. hijala has pale spots along

the lateral-line : 0. boro destitute of spots and wanting a lateral-line : 0. harancha, destitute of spots but

having a lateral-line.

The natives in some parts of Bengal, imagine that this fish proceeds from the ear of a porpoise.

When breathing this fish distends its gill cavities with air taken in at its mouth, whilst it can also
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''espire from that contained in the water. If its gill-openings are kept firmly closed, it takes in air by its

mouth : should its mouth be kept shut it struggles until released so as to be able to respire. If the gills are
exposed by removing the gill-membranes, it slowly moves its branchiee, and is able to respire without taking iu
air by the mouth.

Habitat.— Seas and estuaries of India and Malay Archipelago, ascending large rivers to far above tidal

reach. It attains to at least 21 inches inches in length.

2. Ophichthys microcephalus, Plate CLXX, fig. 2.

Length of head from 7.'j to 8 in the distance between the end of the snout and the vent : tail nearly
twice as long as trunk (Ig). Eyes—of moderate size, situated behind the middle of the distance between the
snout and angle of the mouth. Extent of cleft of luouth from end of snout equal to 3,V in the length of the
head. Anterior tubular nostrils well-developed. Teeth—obtusely conical and in tliree rows. Fins—low, the
dorsal commences over the last third of the pectoral fin, neither it nor the anal is continued round the end of the
tail. Pectoral 3j to 3.j in the length of the head. Colours — o\\\e above, becoming of a dull yellow ou the
sides and beneath : fins externally stained with dark.

Habitat.—Three examples, none less than 2.5 inches in length, were captured iu Malabar.

3. Ophichthys colubrinus, Plate CLXVII, fig. 4.

Mnraena colubrina, Boddaert, in Pallas 's Nene Nord. Beytr. ii, 1781, p. 56, pi. 2, fig. 3.

Miircena anrmlata and fasciata, Ahl, De Murasna et Ophichtho. 1789, pp. 8, 9, tab. I, fig. 1.

Gymnothorax annulat ii,s, fasciatus and coJitbriiius, Bl. Schn. pp. 627, 529.

OpJdsurus fasciatus, Lacep. iv, p. 686 ; Richards. Ereb. and Terr. Fish. p. 100; Bleek. Atl. Ichthyol. iv,

p. 64, tab. 165, fig. 1 ; Kner, Novara Fische, p. 379.

Opliisurus altenums, Quoy and Gaim. Voy. Uran. i, p. 243, pi. 45, fig. 2.

Ophisurus colubrinus, Richards. 1. c. p. lUO ; Bleek. Banda, p. 106.

Ophithorax colubrina, McClell. Calc. Journ. Nat. Hist, v, p. 212 (not Synon).
Pisoodonoplds fasciatus, Kaup, Apod. p. 23.

0]]hichthys colubrinus, Giinther, Catal. viii, p. 81 : Klunz. Verb. z. b. Ges. Wien, 1871, p. 610.

" B. XXV, circ. D. 510, circ. A. 318, circ. P. 10, circ." Bleeker.

Length of head 8 to 9 times in the distance between the end of the snout and the vent : length of trunk
about equal to that of the tail : snout projecting. Extent of cleft of mouth equals about 2/7 to 1/4 of tho
length of the head. Eijes—rather small, situated behind the middle of the cleft of the mouth. Snout rather
pointed. Teeth—with rounded crowns and in two rows. Fins—the dorsal fin commences in front of the gill-

opening just behind the nape : it and the anal are rather low : pectoral rudimentary. Colours—numerous (25

to 35) brown rings surround the body. In some examples a dark round spot exists in the interspace between
each ring on the body.

Habitat.—Red Sea, Andamans to the Malay Archipelago, and beyond.

b.—Teeth pointed and in a single row : pectoral fins absent.

4. Ophichthys Orientalis, Plate CLXXI, fig. 1.

ilurmna, Russell, Fish. Vizag. i, p. 26, and Manti-bukaro-paumu, pi. 37.

Balophis Orientalis, McClelland, Cal. Journ. Nat. Hist. 1845, v, p. 213 ; Jerdon, M. J. Lit. and Science,

1851, p. 151.

Lamnosioma pictum, Kaup, Apodal Fish. p. 23, f. 11.

Sphac/ebranchus Orieiitalis, Kner, Novara Fische, p. 380.

Ophichthys Orientalis, Giinther, Catal. viii, p. 87.

Length of head 3|- to 4 in the distance between the end of the snout and the anus : tail as long as the

tiTink. Eyes—.small, placed rather behind the middle' of the length of the head. Gill-openings are longitudinal

slits almost parallel one to the other. Snout projecting, extending beyond the lower jaw, and the openings of

the nostrils ou the lower surface. Teeth —pointed and in a single row. Fins—the dorsal commences at a short

distance behind the gill-openings, it and the anal being low : pectorals absent. Colours—olive becoming lightest

beneath : one or two rows of round whitish spots across the occiput, having a short, forward directed line of

similar spots on either side.

" Very common at Madras. The boys catch it at the edge of the surf by bruising a crab in their hands
and throwing it into the water, then walking about over the spot, and when they feel an eel about their feet

they stoop down and suddenly dash it on to the sand with both hands. If thrown on the moist sand they

burrow themselves, tail foremost, almost instantaneou.sly."— (Jerdon).

Habitat.—Seas and estuaries of Ceylon and up the Bay of Bengal, certainly as high as Orissa. It

attains at least a foot in length.

5. Ophichthys ornatissimns.

Herpetoiahthys ornatissimns, Kaup, Apodal Fish. p. 7, f. 5.

Ophichthys ornatissimus, Day, Fish. Malabar, p. 67 ; Giinther, Catal. viii, p. 67.

4 Q
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Length of head from snout to gill-opening 7i in the length of the trunk : length of tail rather less than

that of tho^runk. Head depressed. %es—near end of snout. Jaws of nearly equal length. Terf/i— pointed,

the maxillary and front vomerine ones in a double, the remainder in a single row. Fins—dorsal low,

commencing "behind the end of the pectoral, the latter with 24 rays and about 1/4 of the length of the head.

Colours—irregular dark spots on the head. One transverse and two longitudinal rows of white spots on the

occiput : two curved whitish lines between the eye : sixteen to seventeen large, round, black spots along the

lateral-line which are separated by another band of spots of different sizes. Dorsal tin with black marginal

spots and stripes.

Habitat.—Malabar. An example 20-8 inches long, was obtained by Dussumier.

e.

—

Heart flaced a long distance behind the gills. Tail shorter than the trunh. Posterior nostril in front of

eye. Vertical fins little developed : pectorals, ifpresent, rudimentary.

Genus, 8

—

Moringoa, Gray.

Baifahorna, Gray : Ptyolranchus, McClell. ; Pierurns, Swainson : AphthahnichtJiys, Kaup : Pseudo-

moringua, Bleeker.

Body suh-cylindrical with the trunk considerably longer than the tail. Gill-openings rather narrow and

inferior : heaH far posterior to the hranchice. Cleft of mouth narroiv. The posterior nostril situated in front of the

eye. Teeth in a single row. Vertical fins limited to the tail : pectorals, if present, small. Scales absent.

Geographical distribution.—Seas of India to the Malay Archipelago and Japan.

SYNOPSIS OP SPECIES.

1. Moringua raitahorua. Length of head 6 to 6^ in that of the tmnk : trunk longer than the tail.

Estuaries of Ganges to the Malay Archipelago.

2. Moringua macrocephala. Length of head 5J in that of the trunk : trunk at least 2/3 longer than the

tail. Ganges to the Malay Archipelago.

1. Moringua raitahorua, Plate CLXX, fig. 3.

Murmna raitahorua. Ham. Buch. Fish. Ganges, pp. 25, -364.

Paitaborua Hamiltonii and Hardwickii, Gray, Zool. Misc. p. 9, and 111. Ind. Zool. c, fig. (from H. B. MS.)

Ptifohranchus arnndinaceus, Guthrianus, erythreus, multidentafa, brevis (young), parmdentata, gracilis,

McClell. Calc. Joui-n. Nat HLst. v, pp. 200, 201, 203, 223, and pi. 9, fig. 3, 4 {half grown), 5 and 6, pi. 10,

fig. 1 and 2.

Pfcrurus inaculatus, Swainson, Fishes, ii, p. 334.

Anguilla {Moringua) raitaborna, Bleeker, Nat. Tyds. Ned. Ind. iv, p. 228, tab. I.

Moringua raitaborna, Bleeker, Beng. p. 154 ; Kanp, Apod. p. lOG ;
Gdnther, Catal. viii. p. 90.

Moringua macrochir, Bleeker, Batav. p. 71, or Atl. Ichth. iv, p. 15, pi. 147, fig. 4 {young) ; Kner, Novara

Fische, p. 389.

Moringua lumbriciforinis, EJiup, Apod. p. 107 {half groivn).

Length of head from snout to gill-opening 6 to &\ in the distance from snout to vent : length of tail

from 2/5 to'3/8 of the entire length. Height of body equals 1/3 of length of head. J/^/es—rather high up,

and 2 to 3 diameters from end of snout : jaws of equal length in front, or the lower slightly the longer. Cleft

of mouth extends above 1 diameter of the orbit behind its posterior margin. Gill-opening a slit at the side of

the pectoral fin. Teeth—in a single row directed backwards, pointed. Fins—dorsal slightly developed,

it commences about the length of the head posterior to the anus : the anal arises a short distance behind the

orifice of anus: both fins are inter«pted in their middle, but posteriorly developed and join the caudal.

Pectoral equals about one-sixth of its distance from the snout. Lateral-line—distinct. Colours— coppery, olive,

or even purplish above, becoming silvery underneath : some black dots. Vertebras 90 + 14.

Murcena vamos, Ham. Buch. Fish. Ganges, pp. 24, 364, may be the Moringua linearis, Gray, Zool. Misc.

p. 9, and Gray and Hardw. 111. Ind. Zool. and Pachyurtis linearis, Swainson, Fishes, ii, p. 336, it is placed by Dr.

Giinther as a doubtful synonym of Moringua lunibricoidea, Richardson. McClelland, under Ptyobranchus

linearis, C. J. N. H. v, p. 222, observes, " I suspect this species is fabricated from a drawing in the Buchanan

collection, Botanical Gardens, Calcutta, in which the dorsal and anal are both represented by mistake, winding

in a spiral form round the end of the tail, which has been accidentally twisted." Buchanan says of M. vamos,

head nearly twice as wide as body. Upper jaw blunt, projecting far beyond the lower, which is sharp pointed.

Nostrils tubular. Vertical fins confluent : pectorals present. Dull green above, dirty white beneath. From

the estuaries of the Ganges, where it is said to attain 7^ cubits in length.

Habitat.—Estuaries of the Ganges to the Malay Archipelago : attaining at least 22 inches in length.

2. Moringua macrocephala.

Aphthahnichthys macrocephalus, Bleeker, Ned. Tyds. Dierk. i, p. 165, and Atl. Ich. iv, p. 17, t. 147, f. 2.

Moringua maerocej-diala, Giinther, Catal. viii, p. 92.
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Length of head from snout to gill-opening 5j in the distance from snout to vent : trunk at least 2/3

longer than tail. Cleft of mouth about 1/5 of the length of the head. Fins—n few rays at the end of the tail,

otherwise the vertical and pectoral fins are reduced to mere cutaneous folds.

Habitat.—India and the Malay Archipelago.

Second group—Mursenidae engyschistas.

Branchial openings in the pharynx are narrow spots.

Genus, 9

—

Mhejina, sp. Artedi.

Gymnothorax, Bloch : MurcenopMs, Lacep. : Echidna, Forst. : Thoirodontis, Strophidon, and Lycodontis,

McClell. : Sidera, Eurymyctera, Thyrsoidea, Limamuneiia, Polyuranodon, Pcecilophis, Q-ymuomuroina, Priodonophis,

and TieniopMs, Kaup : Pseudo7nurcena, Johnson.

Body moderately or exceedingly elongate. Gill-openings narrow. A tubular nostril on either side of the

dipper surface of the snout: the posterior nostril a round foramen between the eyes or opposite the antero-superior edge

of the eye, it may or may not be furnished with a tube. Teeth well developed and acute or molariform : the

maxillary teeth may be in one or two rows. Dorsal fin elevated or not so: the end of the tail surrounded by Jin,

lohich is occasionally rudimentary. Pectorals absent.

Geographical distribution.—Seas of tropical and temperate regions : some species ascend tidal rivers.

The dentition in some of these fishes alters considerably with age, whilst in others it is not constant in

every individual of the same species.

SYNOPSIS OF INDIAN SPECIES.

A.

—

Teeth pointed : the posterior nostrils not tubular,

a.—Tail awl trunk of about the same length.

1. Murcena meleagris. Teeth biserial. Black with numerous yellow dots. From East Coast of Africa

and Indian Ocean to the Malay Archipelago and the Pacific.

2. Murcena tile. Teeth biserial. Brownish yellow with fine white spots, streaks, or marks : and which

may be lost in the adult. Seas and estuaries of Bengal to the Malay Archipelago.

3. Murcena sathete. Teeth biserial. Greenish-olive with silvery dots along the lateral-line. Bay of

Bengal to Pinang.

4. Muroina punctata. Teeth uniserial. Dark purplish covered with fine white spots. Coromandel

coast of India.

5. Mura^ia BuppeUii. Teeth uniserial. Yellow with 18 to 20 dark bands, 3 of which are on the head.

Andamans to the Malay Archipelago.

6. Murcena reticularis. Teeth uniserial. About 16 dark bands encii-cle body, none being on the head.

Seas of India to China and Japan. _^ Z t
'

7. Mura;na punctatofasciatii. Teeth uniserial. From 28 to .35 more or less complete dark bands : head

with dark marks. Seas of India to the Malay Archipelago.

8. Murmna tessellata. Teeth uniserial. Dark spots on head, body and fins, separated by narrow light

lines or interspaces. East Coast of Africa, seas of India to China.

9. Munenafimbriata. Teeth uniserial. Olive-brown : a few dark spots on head, and many irregular

ones on body and tins. Madagascar, seas of India to the Malay Archipelago.

10. Murcena pseudothyrsoidea. Teeth uniserial. Brown covered with fine spots on head and body

amongst which are reticulated yellow lines : a black spot usually exists at gill-opening. Sind, seas of India to

the Malay Archipelago.

11. Murcena undulata. Teeth uniserial Light brown covered with irregular dark blotches and

usually reticulated lines, most distinct in the posterior half of the body. Red Sea, East Coast of Africa, seas of

India to the Pacific.

12. Murcena flavimarginata. Teeth uniserial : vomerine band bifurcated in front. Liuht brown

marbled with darker : gill-opening in a black spot : fins usually with a liglit outer edge. Red Sea, seas of

India to the Malay Archipelago.

13. Murana afra. Teeth uniserial. Brownish-black or blotched. Indian Ocean to tropical parts of

Atlantic.

b.—Tail at least tivice as long as trunk.

14. Murcena macrura. Teeth biserial. Uniform brown, the fins nearly black. Seas of India to the

Malay Ai-chipelago.

B.

—

Teeth in jaws pointed : globular on vomer.

15. Murcena thyrsoidea. Teeth biserial. Light brown covered with closely set purplish spots and light

intermediate Hnes forming a network : anal fin sometimes with a light outer edge. Andamans to the Malay

Archipelago.
16. Murcena picta. Teeth in jaws uniserial. Gray with arborescent black markings and marbling. East

Coast of Africa, seas of India to the Malay Archipelago and beyond.
4 Q 2
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C.

—

Teeth generally ohtuse or molariform.

17. Murmna zehrn. Tail 1/3 of tbe total length. Brown, with from 30 to 100 narrow white or yellow

ring.s. Red Sea, East Coast of Africa to the ilalay Archipelago and the Pacific.

18. Murmna nehulosa. Tail a little shorter than the trunk. From 20 to 25 dark blotches along the side

with some white spots in the centre of each. Red Sea, Indian and Pacific Oceans.

19. Murwtici, pnhjzona. Tail 1/3 longer than the trunk. Brown with from 25 to 30 narrow, yellow, whole

or half bands. Red Sea, Indian and Pacific Oceans.

20. Blurmna nigra. Tail about as long as trunk. Black. Andamans.

A.

—

Teeth puinted : the posterior nostrils not tubular.

a.—Tail and trunk of about the same length.

1. Mursena meleagris.

Shaw, Nat. Misc. p. 220 and General Zool. iv, pt. i, p. 32 ;
Richards. Voy. Erebus and Terror, Fish. p.

93 ; Giinther, Catal. viii, p. 100.

Thyrsoidea chlorostigma and meleagris, Kaup, Apodal Fish, pp. 89, 91.

iliirama chlorostigma, Bleeker, Fische Java, p. 160.

Gymnothorax chlorostigm n , Bleeker, Atl. Ich. iv, p. 97, t. clxxviii, f. 2.^

Gymnothorax meleagris, Bleeker, Fauna ]\Iadagas. pt. iv, Poissons, p. 73.

Length of head 3^ to 3§ m the distance between the end of the snout and the vent : tail rather longer

than the trunk. Eyes—small, 2-;: in the length of the snout : anterior nasal tubes very short. Length of cleft

of mouth equal to 2'| in the length of the head. The mouth can be completely closed. Gill-opening narrow.

TggtJi in two rows, except on the vomer and side of the mandibles. Canines rather small. Colours—brownish-

black, covered with numerous yellow dots that are smaller than the eye.

Habitat. From the East Coast of Africa, the Seychelles and the Mauritius throughout the seas of

India to the Malay Archipelago and the Pacific. It attains a large size.

2. Murrena tile, Plate CLXX, fig. 4.

Murcenophis tile, Ham. Buch. Fish. Ganges, pp. 18, 363.

Strophidon* literata, punctata and maculata, Cal. Journ. Nat. Hist, v, pp. 186, 187, 202, 203, 215, and

pi. vii, figs. 2 and 3. pi. viii, fig. 1.

Murmna vermieulata and gracilis. Richards. Erebus and Terror, Fish. p. 92 ; Bleeker, Beng. p. 78.

Murmna punctata and literata, Bleeker, Murasn. p. 42.

Murmna tile. Cantor, Catal. p. 331 ; Bleeker, Beng. pp. 78, 159, and Borneo, p. 427; Giinther, Catal.

viii, p. 112.

Murmna literata, Bleeker, Beng. p. 78.

Thyrsoidea tile, Kaup, Apod. p. 93, f. 66.

Gymnothorax tile, Bleeker, Atl. Ich. iv, p. 97, t. clsx^mi, fig. 1, and Fauna Madagas. pt. iv, Poiss. p. 73

;

Kner, Novara Fische, p. 335.

Length of head 3f to 4|: in the distance between the end of the snout and the vent : tail rather shorter

or abont the same leno-th as the trunk. Eyes—rather small, about 2 to 2| diameters from the end of snout and

situated slio-htly ncarei' the angle of the mouth than to the end of the snout
:
length of cleft of mouth equals

about 3i^ in'that of the head : anterior nasal tubes short. Gill-opening about as wide as the eye. Teeth—in two

rows, except the lateral ones of the lower jaw : canines small. Colours—oi a brownish yellow, or greenish,

Ijecoming lio-hter beneath : the body covered with small white spots, specks or marks, which sometimes have a

dark border, or they may be entirely absent in adults.

McClelland remarks that <S'. literata has D. 334, A. 182 ; S. punctata D. 392, A. 190 ; whilst 8. maculata

is a copy of Ham. Buch. figure of Murmnophis tile, and is probably the young of S punctata.

Habitat.—Bourbon, seas and estuaries of Bengal to the Malay Archipelago. It ascends tidal rivers and

is common in the Hooghly at Calcutta, where it attains about 2 feet in length. The example figured was from

Calcutta.

3. Mursena satliete.

Murmjwphis sathete. Ham. Buch. Fish. Ganges, pp. 17, 363.

Eycodontislongicaudata, McClelland, Cal. J. N. H. v, 187, pi. viii, f. 2.

Strophidon longicaudata, McClelland, 1. c. p. 215.

Murmna sathete, Richards. Erebus and Terror, Fish. p. 91 ;
Bleeker, Beng. p. 78 ; Cantor, Catal. p. 331

;

Giinther, Catal. vii, p. 126.

Thyrsoidea sathete, Kaup, Apod. p. 86.

Length of head 4j to 5 in the distance between the end of the snout and the vent : tail rather longer

(considerably says McClelland) than the trunk. Eyes—small, 2| to 21 diameters from the end of the snout,

2 apart, and midway between the angle of the mouth and the end of the snout. Length of the cleft of the

* Misprinted I/ycodontis, see errata in C. J. N. H. v, p. 202.



FAMILY, X—MUR^NID^. 669

mouth equals about 3f in tlie length of the head : jaws nearly equal in length anteriorly. Teeth—the maxillary,

anterior vomerine and anterior mandibular teeth biserial, the rest uniserial. Co?ow?-s—Head, body, and fins dark

greenish-olive, becoming of a greenish-yellow interiorly : silvery dots along the lateral-lmo.

A stuffed example 32-5 in length exists in the British Museum, which is said to belong to this species :
it

was presented by J. Reeves, Esq. (Kaup,) so probably came from China.

McClelland assigns D. 484, A. 394, Vertebrae 211, to this species.

Sahltat.—Bay of Bengal, Pinang.

4. Muraena punctata, Plate CLXXIII, fig. 1.

Gt/m.notJiorax inmctatus, Bl. Schn. p. 526.

Murcena, Russell, Fish. Vizag. i, p. 22, and Calamaia pawn, pi. 32.

Blurwna punctata, Richard. Voy. Erebus and Terror, Ich. p. 83; Bleeker, Bang. p. 78 ;
Kaup, Apod. p.

64 ; Giinther, Catal. viii, p. 102.

Length of head 3^ in the distance between the end of the snout and the vent :
tail rather longer than

the trunk.
°
Ei/es—oi mo"dcrate size, situated midway between the angle of the mouth and end of the snout

:

anterior nasal tubes about 1/2 as long as the orbit. Length of cleft of mouth equal to half the length of the

head : the mouth can be completely closed. Gill-opening about twice as large as the orbit. Teeth—m a smgle

row, from 18 to 22 on either side of the mandible, the anterior of which are the longest. Canines of moderate

size. Oo?.oMr.s—purplish black, with black streaks radiating from the eye : the whole of the fish covered with

pure white spots having a dark edge, and which are largest posteriorly, but nowhere exceed the size of the

pupil of the eye.

jETai/toi.—Coromandel Coast of India. It attains to a large size. Russell observes that it was not

eaten, as it was considered to be of a poisonous nature, whilst its flesh smelt very rank even when just

captured.

5. Muraena Ruppellii.

MurcBna coluhrina, Lacep. v, pp. 627, G41, 642, pi. xix, fig. 1 (not Boddaert) ;
Richards. Erebus and

Terror, Fish. p. 88 ; Bleeker, Flores, p. 335.

Murwna reticulata, Riipp. Atl. Fische, p. 117 (not Bloch).

Balophis Bupellim, McClelland, Cal. Joiirn. Nat. Hist, v, p. 213.

Thyrsoidea coluhrina, Kaup, Apod. p. 84.

Gymnothorax reticularis, Bleeker, Atl. Ich. iv, p. 98, t. clxxvii, fig. 1, t. cLxxxi, fig. 4, and t. clxxxiu,

fig. 2 (not Bloch).

Munena Buppellii, Giinther, Catal. viii, p. 104; Klunz. F. Roth. Meer. 1871, p. 615.

Length of head 3^ to 31 in the distance between the end of the snout and the vent :
tail about 1/5

longer than the trunk. %es—rather above 1/2 the length of the snout, and situated nearly midway between

angle of mouth and end of snout : anterior nasal tubes scarcely 1/2 the length of the eye. Snout slightly com-

pressed : extent of cleft of mouth 2| in the length of the head. Gill-opening about as wide as the eye. Teeth—

in a single row (the young may have one or two extra teeth forming an inner maxillary row), from 20 to 23 in

either mandible : canines of moderate size : the mouth can be completely closed. Co/okts—yellowish, with

from 18 to 20 black rings encircling the head and body : they are narrower than the ground colour
:
the first

3 are on the 1/ead, the others sometimes become less distinct as age increases.

Habitat.—Andaim&ns and Malay Archipelago.

6. Muraena reticularis.

Gymnothorax reticularis and reticulatus, Bloch, t. 416 ; Bl. Schn. p. 528.

MuroeiwpMs reticularis, Lacep. v, pp. 628, 642, 643.

Murmva reticulata, Richard. Erebus and Terror, Fish. p. 82 ; Kaup, Apod. p. 60, f. 49.

Murcena minor, Temm. and Schleg. Fauna Japon. Poiss. p. 269, t. 115, f- 2.

Priodonophis minor, Bleeker, Verh. Bat. Gen. xxvi, p. 123 : Kner, Novara Fische, p. 382.

Murcena reticularis, Bleeker, Beng. p. 78; Giinther, Catal. viii, p. 105.

Length of head 3^ in the distance between the end of the snout and the vent : tail a little longer than

the trunk.
"^

Eyes—Ammeter 2/3 of the length of the snout, situated rather nearer angle of mouth than end of

snout. Anterior nasal tubes very short : snout short and very slightly compressed. Extent of cleft of mouth 1/3

of the length of the head. Gill-opening of about the same size as the eye. Teeth—in a single row, some

beino- slightly serrated : about 13 in either mandible : the canines small, the mouth can be completely closed.

Colours—heiid and back spotted and dotted with brown : about 16 dark cross bands on the body, wider than

the ground colour, and most distinct in the lower half of the body and on the dorsal fin. The first well-marked

ventral band is behind the gill-opening.

Habitat.— Se&s of India to China and Japan.

7. Muraena punctatofasciata, Plato CLXIX, fig. 4.

Murcena catenata, Bleeker, Amboina, p. 66 (not Richard, etc.)
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Gymnothorax punctato-fasciatus, Bleeeker, Gymnotli. Ind. Arcli. p. 167, and Atl. Ich. iv, p. 99, t.

clxxv, f. 4.

Murmna puiictato-fasciata, Giintlier, Catal. viii, p. 106.

Length of head 3| to 4:\ in the distance between the end of the snout and the vent : tail slightly longer
than the trunk. Eyes—situated about midway between the end of the narrow snout and the angle of the
mouth, 2/3 the length of snout. Mouth can be completely closed, the extent of its cleft equals 1/3 of the
length of the head. Gill-opening about the same size as the eye. Body rather slender. Teeth—pointed and
in a single row, without any basal lobe, occasionally there are 2 or 3 teeth forming an inner maxillary
row : canines of moderate size : 16 to 17 teeth in either mandible. Colours— oi a reddish brown, darkest alono-

the back. From 28 to 35 dark, more or less complete rings of an irregular character on the body and fins.

Head and ground colour between the rings, wdth blotches, spots, and fine lines.

Hahitat.—Seas of India to the IMalay Archipelago. The example figured was from Madras, and is 13
inches in length.

8. Mursena tessellata, Plate GLXXI, fig. 4.

Gymnothorax fava.gineus, Blocb, Schn. p. 525, t. 105.

Murcena favaginea. Guv. Reg. Anim.
Tkyrodontis reticulata, McClelland, Cal. Joum. Nat. Hist. v. pp. 188, 216, pi. 7, f. 1 (not Bl. Schn.)

Murcena tessellata and isingteena, Richardson, Ich. Sulphur, pp. 108, 109, t. 48, f. 1, and t. 55, f. 5-8,

and Erebus and Terror, pp. 86, 88 ; Bleeker, Nat. Tyds. Ned. Ind. v, p. 530, and Mursen. p. 74 ; GiJnther,

Catal. viii, p. 106.

Murcena jrytJwn &nd favaginea, Kaup, Apodal Fish. p. 68, f. 52, 53.

Thyrsoidea tessellata and •isingteena, Kaup, 1. c. pp. 75, 76, f. 67.

Gytnnothorax isingteena and iessellatus, Bleeker, Atl. Ich. iv, pp. 92, 93, t. clxxi, f. 3, clxxii, f. 1, and
clxxxi, f. 1.

Length of head to gill-opening 3 to 3f in the distance between the end of the snout and the anus : tail

slightly longer or shorter than the trunk. Snout compressed. Eyes—situated slightly before the middle of the
distance between the angle of the mouth and the end of the snout. Length of cleft of mouth 2j to 21 in the
distance between the end of the snout and the gill-opening. Anterior nasal tubes 1/2 as long as eye. Teeth—
large, compressed, pointed, and in the adult in a single row, occasionally in the young a short internal row in

the maxilla. Fins— dorsal commences above the gill-opening. Colours—dark polj'gonal or rounded spots on
the head, body, and fins, which are separated by narrow light lines or interspaces; most or aU of the spots are
wider than the ground colour.

Habitat.—From the East Coast of Africa and the Mauritius, through the seas of India to the Malay
Archipelago, and China. The example figured, which is 28 inches in length, came from Vizagapatam.

9. Mursena fimbriata, Plate CLXXII, fig. 1.

Bennett, Proc. Zoological Society, 1831, vol. i, p. 168; Giinther, Catal. viii, p. 108.

Murcena hiillata, Richards. Voy. Erebus and Terror, Fish. p. 86: Kaup, Apod. p. 81. f. 60.

Murcena isingleena, Bleeker, Sumatra, p. 277 (not Richard.)

Murcena isincjleenoicles, Bleeker, Mur. p. 48.

Cfymnothorax isingleenoicles, Bleeker, Atl. Ich. iv, p. 91, t. 180, f. 1.

Gymnothorax fimhriatus, Bleeker, Fauna Madagascar, etc., pt. iv, Poiss, p. 72.

Length of head 3 to 3i in the distance between the end of the snout and the vent : tail 1/3 longer than
the trunk. Eye—rather nearer the angle of the mouth than the end of the narrow snout, from which last it

is distant from If to 2 diameters. Extent of cleft of mouth equal to 1/3 of the length of the head. Gill-

opening smaller than the eye. Teeth—pointed, and in a single row, without any basal lobe, occasionall}- there

are 2 or 3 teeth in a second inner maxillary row. Colours—olive brown, with a few black spots on the head, and
numerous irregularly formed ones on the body, dorsal and anal fins, many take a vertical direction, and few are

larger than the eye. Fins with a white edge. In some examples the spots are in 2 or 3 regular longitudinal

rows.

A fine life-size drawing of this species, 16j inches long, exists in Sir W. Elliot's collection, it is termed
Chuka p6m, captured October 22nd, 1850.

Habitat.—Madagascar, Coromandel Coast of India, Andaman islands to the Malay Archipelago.

10. Murana pseudothyrsoidea, Plate CLXXIII, fig. 3.

Bleeker, Celebes, p. 778, and Muraen. p. 44 ; Kaup, Apod. p. 65 ; Giinther, Catal. viii, p. 112.

Gyrnncithorax pseuclothyrsoideus, Bleeker, Atl. Ich. iv, p. 104, t. cxc, f. 2.

Length of head 3i to 3f in the distance between the end of the snout and the vent : tail a little shorter
than the trunk. Eyes—nearer end of snout than angle of mouth. If to 2 diameters in the length of the snout,

and IJ apart. The extent of cleft of mouth 2|- the length of the head. The gill-opening about 1/3 wider
than the eye. Teetlt—in a single row, about 18 or 20 in either mandible, the 2 anterior being canines: canines
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of moderate size, the moutli can be completely sliut : one or two of anterior vomerine series, subulate and

larger than those in the premaxillaries. Colours—brownish, covered with fine dark spots on the head and

body, amongst which are reticulated yellow lines, most distinct in the caudal region. Sometimes a white

edge to fins. Gill-opening usually surroiinded by a black spot.

Habitat.—Coasts of Sind and India to the Malay Archipelago.

11. Mursna undulata, Plate CLXXI, fig. 5 (yotmg), and CLXXIII, fig. 2 (adult).

MurcenopMs undulata, Lacep. v, pp. 629, 644.

Murmna cinerascens, Riippell, Atl. Fisch. p. 120 ; Giinther, Catal. viii, p. 123.

Mwrcena cancellata, Richards. Erebus and Terror, Fish. p. 87, pi. slvi, fig. 1-5
;
Bleeker, Mur. p. 74,

Sumatra, p. 531, and Batoe, p. 326.

Mura}7ia Valenciennii, Eyd. and Soul. Voy. Bon. Poiss. p. 207, t. viii, f. 1.

Murcena Agassizi, Bleeker, Kokos, p. 468.

Thyrsoidea cancellata, Kaup, Apod. p. 76, f. 59.

Gi/mnothorax cancellatus, Bleeker, Atl. Ich. iv, p. 93, t. cIkxvi, f. 3, and t. clxxvii, f. 2, and t. clxxxiu,

fig. 1 ; Kner, Novara Fische, p. 384.

Gymnothorax Agassizi, Bleeker, 1. c. p. 95, t. clxxxv, f. 2.

Murmna nuhila, Gunther, Fish. Zanz. p. 127 (not Richardson).

Murama undulata, Giinther, Catal. viii, p. 110 ; Klunz. P. Roth. Meer. 1871, p. 615.

Lenrrth of head 3i to 3^ in the distance between the end of the snout and the vent : tail a little longer

than the trunk. Ei/es—l^ to 2 diameters from the end of the snout, and about midway between the

angle of the mouth and the end of the snout. Length of cleft of mouth 2i to 2\ in the length of the head.

Gill-opening about as wide as the eye. Anterior nasal tube short. Mouth cannot be completely shut
:
snout

pointed. Teeth—in a single row, occasionally one or two additional ones forming an inner row in the

maxilla : normally 4 pairs of canines in the mandibles, and 18 to 20 teeth in either ramus of mandibles : 2

canines in the maxilla. Colotirs—oi light brownish, covered with irregularly sized blotches, and usually light

reticulated lines over the body most distinct posteriorly : no black spot at gill-opening : no white edge to

Hahitat.—Red Sea, East Coast of Africa, seas of India to the Malay Archipelago and Pacific Ocean.

The figure on plate CLXXI, is fi-om an example figured life-size : that on plate CLXXIII, is from an

adult.

12. Muraena flavimarginata.

Riippell, Atl. p. 119, t. xxx, f. 3 ; Giinther, Fish. Zanzibar, p. 127, and Catal. viii, p. 119 ;
Klunz. Fische

Roth. Meer. 1871, p. 615.

? Murcena hiUneata, Riippell, N. W. Fische, p. 84.

Murmna prathernon, Richards. Erebus and Terror, Fish. p. 84.

Strophidon flammarginatus, McClelland, Cal. Journ. Nat. Hist, v, p. 214.

Murcena Batuensis and Java.mca, Bleeker, Batoe, p. 241, and Java, p. 347.

? Thyrsoidea grisea, Kaup, Apod. p. 92, f. 95.

G-ymnothorax Javanicus, Bleeker, Atl. Ich. iv, p. 95, t. clxxix, f 2.

Gymnothoraxflavomarginatus, Bleeker, 1. c. t. clxxvi, f. 2, and t. clxxviii, f. 3, and Fauna Madagascar,

pt. iv, Poissons, p. 72.

Length of head 3f to 4 in the distance between the end of the snout and the vent :
tail rather shorter than

the trunk. '^Eyes—small, from 2 to 2h diameters in the length of the snout, and situated about midway between

the anrrle of the mouth and the end of the snout. Anterior nasal tubes very short
:
snout rather elevated.

Length of cleft of mouth 2^ in the length of the head. The mouth can be completely closed. GiU-cpening

wider than the eye. Teeth—in a single row, except the vomerine band which is bifurcated anteriorly : canme^

of moderate size. Cofo«rs—light brown or yellowish brown, marbled or spotted with darker : the head and end

of tail nearly black. Gill-opening in a black spot. Fins usually with a light edge.

Klunz. Fische Roth. Meer. 1871, p. 616, considers Muraina Javanica, as distinct from M. Jlavi-

Hahitat.—Red Sea, Seychelles Archipelago, Bourbon, Mauritius, and seaa of India to the Malay

Archipelago.

13. Muraena afra.

Gymnothorax afer, Bloch. t. 417; Bl. Schn. p. 526.

Murcenophis afra, Lacep. p. 642.

Gymnothorax funebris, Ranzani, Nov. Comm. Ac. Sc. Inst. Bonon. iv, 1840, p.^
76.

Murmna lineopinnis a.nd prasini, Richards. Erebus and TeiTor, Fish. pp. 89, 93.

Muroina Boschii and monochrous, Bleeker, Mur. p. 62, Sumatra, p. 103, and Temate, p. 384.

Murmna tristis, Kaup, Apod. p. 62.
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Thyrsoidea lineopinnis and Boschii, Kaup, Apod. pp. 82, 87.

Murmia infernalis, Poey, Mem. Cub. ii, pp. 347, 354.

TcvniojMs Westphali, Kaup, Aale Hamb. Mus. Nacht. p. 1.

Gymnothorax Boschi and monoclirous, Bleeker, Atl. Ich. iv, pp. 105, 106, t. cxc, f. 3, and t. cxci, fig. 2.

Gymnothomx Jacksoniensis, Bleekev, Verst. en Meded. Ak. Wet. Amst. xv, 1863, p. 450.

Gymnothorax ivfernalis, Poey, Pish. Nat. Cuba, ii, p. 258.

Murcena afra, Giintlier, Catal. viii, p. 123.

Leno-th of head 3| in the distance between the end of the snout and the vent : tail slightly longer than

the trunk.
°
J?ve5—diameter about 1/2 the length of the snout, and situated slightly nearer angle of the mouth

than to the end of the snout. Length of cleft of mouth about 2f in the length of the head. Snout pomted

:

anterior nasal tubes about 1/2 as long as the orbit. Gill-opening not quite so wide as the eye. Teeth—in old

examples in one row, but in the young usually in two rows in both jaws. Colours—a, light ground, blotched

and marked all over with brown, or of a general brownish black.

Ha&rtai.—Recorded from Tranquebar (Bl. Sch.), Indian Ocean, Australia, and tropical parts of the

Atlantic.

h.— Tail at least twice as long as trimh.

14. Muraena macrura, Plate CLXX, fig. 5.

Murana macrxirus, Bleeker, Bant. p. 324; Giinther, Catal. viii, p. 127.

Thijrsoidea longissima, Kaup, Apod. p. 82.

Thyrsoidea macrurus, Bleeker, Atl. Ich. iv, p. Ill, t. clxvi, f. 2 ;
Kner, Novara Fisch. p. 386.

Leno-th of head from snout to gill-opening, 1/4 of the distance between the end of the snout and the

anus : tail Irom If to twice as long as the trunk. i7(/es -situated in the front 1/2 of the distance between

the ano-le of the mouth and the end of the snout, about 2 diameters from end of snout. Tee^A—pomted, those

in the maxilla and mandibles in two rows ;
canines badly developed. Fins—the dorsal anteriorly is low and

densely enveloped in akin, it commences midway between the gape of the mouth and the gill-openmg.

Colours—nmtorm brown, the fins tinged with black.
,

• , ,

The example figured was from Malabar, and is of the variety longissima, Kaup, which has the body

comparatively longer than in 7/iftcn«ra.
,. -.r. ^ ^ , m • .v

Eabitat.—Seas of India to the Tvlalay Archipelago. It attains upwards of 10 feet m length, ihis is the

SeroAn famhu, Tamil, adverted to by Jerdon.

B.

—

Teeth in jaws jiointed : globular on vomer.

15. Muraena thyrsoidea, Plate CLXXII, fig. 3.

Eichards. Sulphur, Ich. p. Ill, and Erebus and Terror, Fish. p. 90; Cantor, Catal. p. 330, pi. v, f
. 5 ;

Giinther, Catal. viii, p. 113.

Murcena griseobadia, Richardson, Erebus and Terror, Fish. p. 89.

Murcena prosopeion, Bleeker, Sumatra, p. 300, and Murffin. p. 73.

Thyrsoidea griseobadia, arenata Siiid prosopeion, Kaup, Apod. pp. 74, 85, 87.

Gymnothorax prosopeion, Bleeker, Atl. Ich. iv, p. 88, t. clsxxiii, f. 3.

Length of head 3^ in the distance between the end of the snout and the vent :
tail from 1/6 to 1/3

lonn-er than the trunk. Eyes-l^ diameters from end of snout, which they are nearer to than the angle of the

mouth. Anterior nasal tubes equal in length 2/3 of the vertical diameter of the eye. Length of cleft of mouth

3'- in the lencvth of the head. Gill-openings rather larger than the eye. Teei/i—conical and biserial laterally

on the maxilfa • about 23 on either ramus of the mandibles : vomerine teeth globular and_in..ajwvs
:
no large

canines • the mouth cannot be completelv shut. F/»8—dorsal more than 2/3 as high as the body. Cohurs-oi

a lio-ht brown covered all over with closely set purplish spots amongst which are light Imes forming a net-work :

gilUopening sometimes with a black mark around it : no white edge to fins. Bleeker shows a light lower

edge to the anal fin.
rr, . , i m, i c j •

Ha6(fai.—Andamans to the Malay Archipelago, China and the Tonga islands. The example figured is

14j inches in length, and was from Port Blair.

16. Muraena picta, Plate CLXXII, fig. 4.

Ahl, De Mur. et Ophich. in Thunb. Diss, iii, p. 6, t. ii, f. 2 ;
Giinther, Fish. Zanz. p. 126, and Catal.

^'"' ^'
Gymnothorax pidus, Bl. Schn. p. 529 ; Bleeker, Atl. Ich. iv, p. 87, t. clxx, fig. 3, 4, and t. clxxii, fig. 3,

and t. clxxiii, fig. 3, and clxxxix, f. 3 ; Kner, Novara Fische, p. 384.

Muramophis pantherinus, Lacep- v, pp. 628, 641, 643.

Murcena variegata, Quoy and Gaim. Voy. Uran. Zool. p. 246, t. Hi, f. 1.
o r- i r -n>i i

Murmia lita and siderea, Eichards. Erebus and Terror, Fish. pp. 84, 85, pi. xlvin, t. 8. f. 1-5
;
Bleeker,

Moluk. p. 294, Mur. p. 47. and Ternate, p. 383.

Muroena Pfeiffcri, Bleeker, Celebes, p. 173, and Mur. p. 72.
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Sidera Pfeifferi and pantheri7ia, Kaup, Apod. pp. 70, 71.

Gyinnothc/rax fantherinus, Bleeker, Batjan, p. 152.

Length of head 3f in the distance between the end of the snout and the vent: tail about as long as

the trunk. J7(/es—small, about 2 diameters from the end of the snout, and situated over about the centre of the

cleft of mouth, which latter is about 1/3 of the length of the head: the mouth cannot be completely closed.

Anterior nasal tube not quite so long as the vertical diameter of the orbit. Gill-openmg about as large as the

orbit. ree//(—maxillary and premaxillary teeth in a single row : the vomerine ones posteriorly rounded and

generally anteriorly in a bifurcated row : the anterior 2 or 3 vomerine teeth are rather curved, sharp not subulate,

and about the same size as those in the premaxiUaries. Mandibular teeth in one row, except anteriorly where

it is double. Colours—there are many different forms of colour, usually of a gi-ay or grayish-yellow groundwork

covered with black spots, which are connected together by a network of dark lines causing the fish to appear

marbled.
. i.- i i

ilafc/iaf.—East coast of Africa, Madagascar, Bourbon, and seas of India to the Malay Archipelago and

beyond.

C.— Teeth generally ohtzise or violarifurm.

17. Muraena zebra.

Gymnomurmna zehra, Shaw, Nat. Misc. p. 101 ; Richards. Erebus and Terror, Fish. p. 95 ;
Kaup, Apodal

Fish. p. 104, t. 14, f. 70.

Gymnotliorax zebra, Bl. Schn. p. 528.

Gijmnomurcena doliata, Lacepede, v, pp. 648, 649, pi. six, f. 4.

Murcena molendinaris, Benn. Proc. Zool. Soc. 1833, p. 32.

Muraina zebra, Cuv. Reg. Anim. : Bleeker, Boeroe, p. 80, and Amboina, p. 93 ;
Giinther, Catal. viu,

p. 128 ; Klunz. Fisohe Rotheu Meer. 1871, p. 620.

Gymnomurcena fasciata, Kaup, Apodal Pish, p. 103, f. 69.

Echidna zebra, Bleeker, Atl. Ich. iv, p. 81, t. clxxi, f. 1.

Length of head 6^ to 7| in the distance between the end of the snout and the vent :
tail 1/3 of the total

length. Eyes—small, and rather nearer the end of the snout than to the angle of the mouth. TeefA—consist

of bands of obtuse molars. Golo^irs—oi a rich dark brown, and ornamented with from 30 to 100 narrow white

or yellow rings, which are sometimes incomplete.

Habitat.—Red Sea and East coast of Africa, through the seas of India to the Malay Archipelago and

the Pacific. It attains a large size.

18. Muraena nebulosa, Plate CLXXII, fig. 2.

Ahl, De Mur. et Ophichth. p. 5, t. i, f. 2 ;
Giinther, Catal. viii, p. 130 ; Klunz. Fisohe Roth. Meer.

1871, p. 618.

Gymnotliorax nebulosus and echidna, Bl. Schn. p. 528.

Echidna variegata, Forst. Desc. Anim. ed Licht. p. 181 ; Bleeker, Atl. Ich. iv, p. 80, t. clxviii, f. 2.

Murcena ophis, Riipp. Atl. Fische, p. 116, t. 29, f. 2 ; Richard. Erebus and Terror, Pish. p. 93.

Thatrodontis ophis, McClell. Cal. J. N. H. v, p. 217.

Murcena variegata, Richard. 1. c, p. 94, pi. 47, fig. 11-16; Bleeker, Ich. Mol. p. 295, Mur. p. 4/; Peters,

Wiegm. Arch. 1855, p. 270.

Pa-cilophis variegata, Kaup, Apod. p. 98, f. 67 ; Kner, Novara Fische, p. 381.

Length of head 4^ to 4f in the distance between the end of the snout and the vent
:

tail a little shorter

than the trunk. Eyes—nearly 2 diameters from end of snout and situated midway between it and cleft of

mouth, which last equals about 1/3 of the length of the head. Gill-opening rather smaller than the eye.

Teeth—most of the teeth obtuse or molariform. Mws—vertical ones rather well developed and commencing a

little in front of gill-opening. Colours—hrowmsh or olive, darkest along the back. A row of from 20 to 25

black blotches along the upper surface of the head and back extending on to the dorsal fin, and nearly as wide

as the ground colour, there are some white spots in the centre of each. A similar row of blotches along the

abdominal surface. Intermediate ground colour of fish covered with small black stars, spots or vermiculated

lines. Vertebrae, 65/57.

This fish is termed Saulinga Pdm. Tel. according to Sir W. Elliot.

Habitat.—Red Sea, Madagascar, Bourbon, Seychelles Archipelago, through the Indian and Pacifac

Oceans. It is said to attain 5 feet in length.

19. Mursena polyzona, Plate CLXIX, fig. 3.

Richards. Voy. Sulphur, Zool. p. 112, pi. Iv, f. 11-14, and Erebus and Terror, Fish. p. 95 ;
Bleeker,

Manado, p. 73 ; Jerdon, M. J. L. and Sc. 1851, p. 151 ;
Gimther, Catal. viii, p. 129 ;

Klunz. Pisch. Roth. Meer.

1871, p. 617.

Murcjena dizona, Bleeker, Timor, p. 260.

Paicilophis polyzontis, Kaup, Apod. p. 101 ; Kner, Novara Fische, p. 382.

Echidna polyzona, Bleeker, Atl. Ich. iv, p. 81, t. clxviii, f. 3.

4 R
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Length of head 1/4 of the distance between the end of the snout and the vent : tail about 1/3 lont^er
than body. Eyes—of moderate size, placed about midway between angle of mouth and end of the snout.
Length of cleft of mouth 3^^ in the length of the head. Gill-opening small, scarcely so large as the eye.
Teeth—with rounded crowns, the form changing considerably with age. Fins— dorsal rudimentary,
commencing a little behind the vertical from the branchial opening. Colours—deep brown, encu-cled with fine

nari'ow, 25-30 (yellow) whole or half bands, which usually increase in vndth as they descend.

A beautiful figure, 17^ inches in length, marked, Budide i)dm, natural size, exists in Sir W. Elliot's
collection of drawings of Madras fish.

Habitat.—Red Sea, through the seas of India to the Malay Archipelago and the Pacific.

20. Mursena nigra, Plate CLXXI, fig. 3.

Day, Proc. Zool. Soc. 1870, p. 702.

Length of head 4^ in the distance between the end of the snout and the vent : tail nearly 1/2 of the
total length. Eyes—situated nearer to the snout than to the angle of the mouth, small, diameter half that of
the snout : anterior tubular nostril of moderate length. Gill-opening about as wide as the eye. Cleft of
mouth equals 1/3 of length of the head: the mouth cannot be completely closed. Teeth—biserial, except
in the mandible where there are three rows in some places, all are obtuse except the inner maxillary row,
which are pointed and finer than the outer row : premaxillary and vomerine teeth of equal size and with
globular heads : mandibles with about 20 teeth in either side. Fins—dorsal and anal moderately developed :

the former commencing just behind a vertical line from the gill-opening, and half as high as the body.
Colours—uniform black, no light edge to the fins.

Habitat.—Andamans. This specimen, IG inches long, was discovered alive under a large stone at low
water at Port Blair.

Genus 10

—

Gtmnomuejina, Lacepede.

Muramoblenna, Lacep. ; IchthyopMs, Lesson : JJropterygius, Riipp. : ChannoDturcena, Richardson.

Gill-openings of moderate width or narrow. Two pairs of nostrils on the upper surface of the snout, the

posterior being a round foramen, or with a short tube. Teeth small, pointed, and numerous. Fins absent except a
rudimentary one round the end of the tail. Scales absent.

Geographical distribution.—Indian and Pacific Oceans.

SYNOPSIS OF SPECIES.

1. Gymnoniurrena tigrina—Tail nearly twice as long as trunk. Brownish, with dark blotches. East
coast of Africa, seas of India to the Malay Archipelago and beyond.

2. Gymnomurcena marmorata—Tail rather longer than trunk. Gray marbled with arborescent dark
lines. Andamans to tlie Malay Archipelago.

1. Gymnomuraena tigrina.

Iclithyophis tigrimis, Lesson, Mem. Soc. d'Hist. Nat. Paris, iv, p. 399, and Voy. Coq. Zool. ii, p. 129,
Atl. Poiss. t. xii, : Swainson, Pishes, ii, p. 336 ; Richard. Erebus and Terror, Fish. p. 96 ; Bleeker, Ichthyoph.
p. 463.

Muramoblenna tigritia, Bleeker, Amboina, p. 93.

Gynmoimirmna tigrina, Bleeker, Atl. Ich. iv, p. 113, t. clsv, f. 3 ; Kner, Novara Fische, p. 307 ; Giinther,

Catal. viii, p. 133.

Length of head 4J in the distance between the end of the snout and the vent : tail nearly twice as long
as the body. Eyes— small. Posterior nostril slightly tubular in the adult. Extent of cleft of mouth 21 in

the length of the head. Teeth—no distinct canines : the maxillary and anterior mandibular ones in two rows.
Colours—brownish, with various sized irregularly shaped or rounded black spots and blotches.

Habitat.—East coast of Africa, seas of India to the Malay Archipelago and beyond. There is an
example in the British Museum from the ^Mauritius, 4 feet in length.

2. Gymnomuraena marmorata, Plate CLXXII, fig. 5.

Lacep. V, pp. G48, 660 ; Giinther, Catal. viii, p. 133.

Ichthyophis pantherinus, Less. Voy. Coq. Poiss. ii, p. 131, Atl. t. xiii ; Swaiuson, Fishes, ii, p. 336

;

Bleeker, Ichthyoph. p. 464.

Gymnomurana pantherina, Bleeker, Atl. Ich. iv, p. 113, t. clsxv, f. 3.

Muroina micropterus, Bleeker, Moluk. p. 298, and ilur. p. 60 {young).
Vropterygius xanthoptenis, Bleeker, Java, p. 3.50 iyomig).

Gymnomuroina macrocephahcs, Bleeker, Mur. p. 64, and Atl. leh. iv, p. 114, t. 166, f. 2 {young).

Gymnomurcena xanthopterus and micropterus, Bleeker, Atl. Ich. iv, p. 114, 115, t. 184, f. 4, and 164, fig. 2
;

Kncr, Novara Fische, p. 388.
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Length of head 4 to 4| in the distance between the end of the snout and the vent : tail rather longer

than tlie trunk. Eyes—small, about li or If diameters from end of snout, to which it is nearer than to the angle

of the mouth. Extent of cleft of mouth equal from 2^ to 2| in the length of the head. The gill-opening wider

than the eye. Anterior naRal tubes short, the posterior nostrils with a raised edge in adults. Teeth—pointed,

in a band in either jaw, the inner row the larger : no large canines : in a single row in vomer, the anterior two

of which are rather enlarged and acicular. Fins—the vertical fins only exist round the end of the tail, the fin

rays being rudimentary. Colours—of a brownish gray marbled all over with arborescent dark lines. The

variety G. xanthoptenis has the fins yellow.
"

Habitat.—Andamans to the Malay Archipelago. The example figured is 103 inches in length.

4 R 2
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Oeder, IV—LOPHOBRANCHII, Cuvier.

Fishes having a dermal, segmental skeleton, with the opercular pieces reduced to a single plate. Gill-

openings small : gills consisting of small rounded tufts attached to the branchial arches. Muscular system

very slightly developed. Snout produced : mouth terminal, but small. Teeth absent. Air-vessel stated to

be destitute of a pneumatic duct.

The fishes which comprise this order normally swim in a vertical position, the dorsal fin being the

principal propeller, and which while in motion it rapidly undulates from end to end.

As respects the mode of propagating their species, Professor Canestrini considered a coitus occurs, when

the ova are transferred from the female to the male, the latter fecundating them after they have entered the

ovigerous sac. Kaup remarked that "in most of the species the males perfoi-m the function of hatching the

eggs, which for that pm-pose are deposited up to the time of the evolution of the young, either between the

ventrals (Solenostoimis), or in tail pouches (Hippocampus), or in pouches on the breast and belly (Duryrhamplus),

or in rows on the breast and belly (NeropJ'isJ, and are thus carried about by the fish.'' Dr. Giinther, m his

observations on Solenostmna cyanopterum, remarks, " Kaup states that in the males of Solenostoma paradoxus

the egg pouch is formed by the union of the inner edge of the ventrals to the skin of the belly, and that in the

females the ventrals are free as in other fish. All the specimens from Zanzibar which have been examined

have the ventrals attached to the skin of the belly, and all of them are females : so that if the first part of

Dr. Kaup's remarks prove to be true, both sexes in this species carry eggs. We may state that we have ascer-

tained by dissection that specimens having eggs in the ventral pouch have at the same time ova in the ovaries

scarcely less developed than those in the pouch."— (Fish. Zanz. p. 138.)

Fishes of this Order have been divided into two Families :

—

Syngnathidce, with small gill-openings : one dorsal fin : no ventral ; and some of the other fins

may be absent.

Solenostmnidcp, with wide gill-openings : two dorsal fins ; and the fins well-developed.

Family, I—SYNGNATHIDCE, luiup.

Gill-openings small, round, and situated at the posterior superior angle of the gill-cover. A single

dorsal fin. Ventrals, and occasionally one or more of the other fins, absent.

SYNOPSIS OF INDIAN GENERA.

First group

—

Syngnathina.

Tail not prehensile : caudal fin usually present.

A.

—

Humeral hones united : male with egg-pouch on tail : a caudal fin.

1. Syngnafhus. Dorsal ridges of trunk and tail not continuous : dorsal fin opposite, or nearly so, to the

vent : pectorals well developed, p. 677. .

i , c •

2. IcMhyocampus. Dorsal ridges of trunk and tail continuous when distinct: dorsal fan opposite, or

nearly so, to the vent : pectorals present, p. 679.

B.—Humeral hones united : male ivith egg-pouch on. abdomen : pectoral arid caudal fins absent.

3. Boryichthys. Ridges on body very distinct : caudal fin not very long, p. 679.

C.—Male with ova attached to the abdomen and no closed pouch : pectorals absent: caudal, when present,

rudimentary.

4. Nerophis. No adipose fins, p. 680.

Second group

—

Hippocampina.

Tail prehensile : caudal fin absent.

5. Gastrotoke^is. Body depressed, p. 681.

6. Acentronura. Body compressed : occipital crest without a coronet, p. 681.

7. Hippocampus. Body compressed : occipital crest with a coronet, p. 681.
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First group

—

Stngnathina.

Tail not prehensile : caudal fin usually present.

A.

—

Humeral bones untied : male with ecjij-pouclt, oil tail : a caudal fin.

Genus, 1

—

Stngnathus, Artedi.

CorythoieJdhys, Trachyrhaiivplius, and Halicampus, Kaup.

Body with more or less distinct ridrjes : the dorsal edge of the trunk not being continuous with that on its

caudal portion : humeral bones firmly united into the breast ring. The opercle may be entirely crossed by a distinct

rid^e, of it may be only at its base, or the ridge absent. Dorsal fin either opposite or nearly so to the vent : its base

may be raised or not so : pectorals well developed : caudal present. An egg-pouch on the tail of the males, the eggs

being covered by cutaneous folds.

Geographical distribution.—Tropical and temperate seas, some entering fresh waters.

SYNOPSIS OF INDIAN SPECIES.

A.

—

Bony ridge on opercle, when present, only almig its base : base of dorsal fin elevated.

1. Syngnathms serratus, D. 25-27, Eings 21-25 + 45-47, Trunk 1/2 to 2/.3 of total length. Snout less than

1/2 of length of head, and with a serrated crest. Body banded. Seas of India to China.

2. Syngnathus longirostris, D. 27, Rings 23-}- 49? Snout more than 1/2 length of head and without a

serrated crest. Body banded. Ceylon and Madras to China.

3. Syngnathus intermedius, D. 28, Rings 24-25 + 48-49. Snout 1/2 as long as head and without any
crest. Body banded : dorsal fin spotted. Madras.

B.

—

A bony ridge entirely crossing the opercle.

4. Syngnathus spicifer, D. 23-27, Rings 15-16 + 39-42. Trunk 2/5 of the total length. Dark spots on
lower jaw : body and dorsal fin barred. Seas, estuaries, and fresh waters, fi'oni the Red Sea and East eoast of

Africa through the seas of India to the Malay Archipelago.

5. Syngnathus cyanospilos, D. 20-23, Rings 12-15 + 33-35. Body banded, each crossbar with a white

posterior edge. East coast of Africa, seas of India to the Malay Archipelago.

A.

—

Bony ridge on opercle, ivhen present, only at its base : base of dorsal fin elevated.

1. Syngnathus serratus, Plate CLXXIII, fig. 4.

Syngnathus typle, Russell, Fish. Vizag. i, p. 21 (not Linn.) and Goorahpoo subboohoo, pi. 30, f. 2.

Syngnathus serratus, Schleg. Faun. Japon. Poiss. p. 272, pi. 120, fig. 4 ; Bleeker, Japan, p. 56 ; Giinther,

Catal. viii, p. 167.

Syngnathus subbooleoo, Bleeker, Beng. p. 80.

Trachyrhamphus serratus, Kaup, Lophobr. p. 2.3 ; Dumeril, Hist. Poiss. ii, p. 538.

Traehyrhamphus cultrirostris, Peters, Monatsber. Ak. Wiss. Berlin, 1869, p. 710 (young).

Kadil cudray and Oul-pambuo, Tamil.

D. 25-27, P. 17, A. 4, C. 6, Osseous rings 21-25 +45-47.

Length of head from 5 to 6 in the distance between end of snout and vent : trunk from above 1/2 to

nearly 2/3 of the total length. Eyes—large, situated in the middle of the length of the head. A spinats or

serrated crest along the upper edge of the posterior 2/3 of the snout. Length of snout less than 1/2 of length

of head : interorbital space broad, with the orbital edges prominent, smooth : occiput and nape with a median
ridge : opercle finely striated. Body scarcely deeper than broad : shields without spines : vent nearly below
the middle of the dorsal fin, the base of which is elevated, it stands on 5 or 6 rings, 2 of which are anterior to

the anal ring : caudal fin extremely small : egg-pouch more than half as long as tail. Lateral-line—bent

downwards and passes into the lower edge of the tail. Colours— light brown with light spots along the side,

and the body bnnded in rings : tail fin black with a white lower edge : a dark mark at base of anterior dorsal

rays ; and a dark line along the middle of the fin.

Habitat.—Seas of India to China. The example figured, a male, was from Madras, where it is very

common.

2. Syngnathus longirostris, Plate CLXXIII, fig. 5.

Trachyrhamphus longirostris, Kaup, Lophob. p. 24; Dumeril. Hist. Poiss. ii, p. 538.

Syngnathus longirostris and .'' Ceylonensis, Giinther, Catal. viii, pp. 167, 168.

D. 27, P. 18, A. 4. Osseous rings, 23+ 49 + x.

Length of head 3f in the distance between the end of the snout and the vent : the end of the tail i.s

injured in the single example procured at Madras, but the length of the trunk from the end of the snout to the

vent is scarcely more than 1/3 of the total length. Egg pouch not 1/2 as long as the tail. Eyes—1/4 of length

of snout and situated in the posterior 1/2 of the distance between the end of the snout and base of the pectoral

fin. Body deeper than broad. No elevated ridge along the upper surface of the snout. Length of snout
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more tlian lialf the length of the head. Interorbital space nearly flat. A low and blunt ridge at the occiput

•uid nape Opercle covered with tine radiating lines. Vent below middle of the dorsal fin. Bodj- i)rominent

inferiorly from the sixth to the eleventh body rings, i^tns—dorsal low, it commences on the third body rmg

liefore the one carrying the vent, it is situated on seven rings, and has its base elevated. (7o?ow>-s—grayish

l)rown, with dark rings: under surface of snout light coloured with dark spots.

My unique Madras example (figured) has the comparatively thin body of S. Ceylonensis, Giinther

(example «) but has more osseous ring's in the tail. It does not seem improbable that S. Zanzibarensis,

Giinther may be partly this species, and perhaps example " e. Adult, China. Presented by Vice- Admiral Sir

E. Belcher," may be the second example which Kaup stated existed in the British Museum collection.

Dumeril ii,' p. 519, considers 8. Zanzibarensis, Giinther, identical with S. hicoardatus, Bleeker.

Habitat.—? Ceylon, Madras and China.

3. Syngnathus intermedius, Plate CLXXIII, fig. G.

Tracliyrhamphus intermedius, Kaup, Loph. p. 24 ; Dumeril, Hist. Poiss. ii, p. 538.

SijHijnatJius intermedius, Giinther, Catal. viii, p. 168.

D. 28, P. 18, A. 4, C. 9. Osseous rings 24-26 + 48-49.

Length of head 3f to 4^ in the distance between the end of the snout and the vent
:
the length of the

trunk, between the end of the snout and the vent, equals If in the total length. Egg-pouch 2/6 of length of

tail £)/es—diameter 3i in the length of the snout and situated m the posterior 1/2 of the head. Body

deeper than broad. Length of snout 1/2 of that of the head and without any elevated ridge along its upper

surface except a proiection above the nostrils. Interorbital space slightly concave, owing to the supraorbital

rid<^es beino- well developed. A low and blunt projection on occiput continued as a sharper ridge along the

nape Opel-cle with fine radiating lines. Fins-dorsa.1 of moderate height, it commences on the third body

rino- before the one carrying the vent, it is situated on 6 or 7 rings, having its base elevated. Length of

caudal fin equal to 1/2 that of snout. OoZoh;-s—grayish and banded : dorsal fin spotted
,

Habitat —A pair captured at jMadras : they appear to be identical with Syngnathus Ceylonensis, example

h. British Museum catalogue, fi-om Zanzilmr.

B.—A bony ridge entirely crossing the opercle.

4. Syngnathus spicifer, Plate CLXXIV, fig. 1.

Eiippell, N. W. Fische, p. 143, t. 33, f . 4 ; Kaup, Lophob. p. 34 ;
Dumeril, Hist. Poiss. ii, p. 546 ;

Gunther, Catal. viii, p. 172; Klunz. Fisehe Roth. Meer, 1871, p. 660
^^ ^ ^ . oo oo t5 .

Synqnathus djarong, gastrotmiia and Helfrichii, Bleeker, Trosk. p. 22, Wetensch pp 22 29, Bantan, p.

325, Ceram, p.:714, Borneo, p. 428 and en. Pise. p. 187 ;
Dumeril, Hist^Poiss. ii, pp. .-.4o, 546 54/.

Syngnathus argyrostictiis and biserialis, Kaup, Lophob. p. 33 ;
Day, Fish. Malabar, p. 264 ;

Dumeril, 1.

c. p. 545.

Microphis temiis, Blyth, Proc. As. Sc. Beng. 1858. p. 272.

Ea-de or Lah-atha-dah or " Turtles tail," Andamanese.

D. 23-27, P. 16, A. 2, C. 8. Osseous rings 15-16+39-42.

Leno-th of head 2| in the distance between the end of the snout and the vent
:
the length of the trunk

from the end of snout to vent 2/6 of the total leng-th. %e5-nearly 1/6 of the length of the head,

3 diameters from end of snout. Gill-cover crossed by a raised longitudinal keel
:
an elevated ridge along tbe

upper edo-e of the snout and extending to the nape. Interorbital space concave (due to the upper margin ot

the orbit'' being elevated), and which ends posteriorly in a ridge which is continued to the nape. Body

compressed, higher than wide : ventral edge very prominent. Length of egg-pouch rather more than 1/- that

of tlie tail Fins—the dorsal is situated on the first five rings of the caudal
:
the anal rays are mmute and

sometimes imperceptible. Rings with smooth edges, the division between one and the next but little apparent.

Colours—o-eneva\\v light brownish, with a dark brown streak extending from the orbit to the angle ot the

mouth and a second from the posterior angle of the eye over the opercle : a few black spots on under surface

of the lower jaw : body inferiorly with fine brown bars. Dorsal fin barred with brown spots : caudal blackish

with a liffht brown base. ^ , ^ a ,. • t : j ii. tit i

Habitat—Seas, estuaries, and fresh waters of Red Sea, East coast of Africa, India, and the Malay

Archipelago : it ascends rivers high above the influence of the tides, even into fresh water. Grows to about

5 inches in length. The example figui'ed was from the Andamans.

5. Syngnathus cyanospilos.

Bleeker, Nat. Tyds. Ned. Ind. vi, 1854, Banda, p. 114, and en. Pise. p. 187 ;
Dumeril, Hist. Poiss. ii,

D. 555: Giinther, Catal. viii, p. 170.
, t^, ^ i -Kr u

Syngnathus Mossambicus, Peters, Monats. Ak. Wiss. Berl. 1855, p. 465, and Flussfische v. Mossamb.

p. 104, t. XX, f. 3.

Syngnath^is Kuhlii, Kaup, Lophob. p. 34.

D. 20,23, P. 14, A. 4, C. 10. Osseous rings 12-15 + 33-35.
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Length of hear! Sj in the total length, or 3J in the distance between the end of the snout and the vent

:

the length of the trunk 2-4- in the total length. Eyes—diameter 6 to 6| in the length of the head. Snout much
longer than the postocular region, and equalling the distance from the hind edge of the eye to the middle of

the pectoral fin. A low median ridge along the snout, crown, and nape : a second along the side of the head.
Fins—dorsal on six rings commencing on the last body ring. Colours — body with in'egular brown cross bars,

each with a white posterior edge : black dots on the dorsal.

Habitat.—East coast of Africa, seas of India, to the Malay Archipelago.

Genus, 2

—

Ichthtocampus, Kaup.

The ridges of the concave hach and tail are continuous, and are continued (although sometimes verij

indistinctly) to the caudal fin. Dorsal fin nearly or quite opposite to tlte vent. Pectorals and caudal present.

Males with an egg-pouch, having a cutaneous covering, situated on the tail.

Geographical distrihutimi.—Seas of India to Australia.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Ichthyocampus carce, D. 23-26, Osseous rings 15-16 -|- 38-40. Brown, with milk-white spots on
the body. Seas, estuaries, and fresh waters of India to the Malay Archipelago.

1. Ichthyocampus carce, Plate CLXXIV, fig. 2.

Syngnathus carce. Ham. Bach. Fish. Gang. pp. 13, 362 ; Gray and Hard. 111. Ind. Zool. (from H.B.'s
MSS.) ; Bleeker, Beng. pp. 80, 161.

Typhlus Ponticerianus, Bibron, Paris Mus. (Kaup.)
Ichthyocanvpus Ponticerianus, Kaup, Lojahob. p. 31 ; Kner, Novara Fische, p. 391 ; Day, Fish. I\Ialabar,

p. 263 ; Dumeril, Hist. Poiss. ii, p. 540.

Ichthyocampus carce, Kaup, 1. c. p. 30 ; Dumeril, Hist. Poiss. ii, p. 540 ; Giinther, Catal. viii, p. 176.

D. 23-26, P. 17, A. 2, C. 6, Osseous rings 15-16+38-40.

Length of head 3^ in the distance between the end of the snout and the vent : the distance between
end of snout and vent is 2f in the total length. Eyes—diameter 1/6 of length of head, nearly 3 diameters fmni
end of snout, and 1/3 of a diameter apart. Body higher than it is wide. Snout slightly elevated in its anterior

third : interorbital space slightly concave, with a sharp low median rida-e passing along the snout : another
exists in the occipital region. A very sharp straight ridge crosses the opercle. Egg- pouch about 1/2 as long as

the tail. Fins—the dorsal is situated on the second to the eighth caudal rings. Rings—with smooth edges.

Colours—deep brown, with one—occasionally two—milk-white spots in the centre of each body ring along the

infero-lateral ridge : the lower surface of the snout dotted with black spots : dorsal fin yellow : pectoral and
caudal leaden-colour : eye greenish-blue.

Hahitat.—Seas, estuaries, and fresh waters of India and Malay Archipelago; where it grows to about
5 inches in length.

B.

—

Humeral hones united : male ivith egg-pouch on abdomen: pectoral and caudal fins present.

Genus, 3

—

Doeyichthts, Kaup.

Doryrhamplius, Cha;roichthys, and Micrcphis, Kaup : Belonicldhys, Peters.

Pidges on body ivell-developed : lateral-line interrupted or continued tu the lower edge vf the fail. Porsul fin,

sittiated opposite the vent and of moderate length or elongated.

Geographical distribution.—Seas of the tropics, some species entering fresh waters.

SYNOPSIS OF SPECIES.

1. Doryichthys cunculus, D. 50, Osseous rings 17-18 + 25-27. Dorsal fin stands on 11 rings. Tidal i-ivcrs

along the coasts of India.

2. Doryichthys Bleeheri. D. 40-45, Osseous rings 21 + 22. Dorsal fin stands on 9 rings. Malabar.
3. Doryichthys deocata, D. 30, Osseous rings 16 + 32. Rivers of Bengal and Behar.

1. Doryichthys cunculus, Plate CLXXIV, fig. 4.

Syngnathus cunculus. Ham. Buch. Fish. Ganges, pp. 12, 362 ; Bleeker, Beng. p. 80.

Microphis cunculus, Ktiu-p, Ca,t&\. Lopho. Fish. Brit. Mus. p. 64; Day, Fish. Malabar, p. 266 ; Dumeril,
Hist. Poiss. ii, p. 591.

DoryicJtthys cunculus, Giinther, Catal. viii, p. 181.

Kunnur dant, " Crocodile's teeth," Ooriah.

D. 50, P. 16-18, A. 2, C. 8-9, Osseous rings 17-18 + 25-27.

Length of head 4| in the distance between the end of the snout and the vent: length of trunk fiom
snout to vent about 1/2 of the total length. Eyes—of moderate size, situated in the middle of the length ot'
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the head, and 3 diameters from the end of the snout. A fine ridge extends along the upper surface of the snont to

between the eyes : an elevated ridge divides the gill-cover into two halves. Snont somewhat elevated. Edges
of shields without spines. The lateral-line nninterrnpted, it unites in the form of an arch with the lower
border of the first caudal ring. Fins—dorsal fin stands on 11 rings, 2 of which are anterior to the anal ring.

Colours—green superiorly, dirty white beneath : on the back several dusky lines intersect each other, forming
a net-work : along either side a longitudinal spotted stripe : caudal reddish : eyes silvery : opercle burnished
like silver.

In Orissa the natives asserted that these little pipe-fishes have some mysterious connection with the

teeth of the crocodile, some of the fishermen believing them to be vivified teeth, others that they are rejected

toothpicks.

Habitat.—Tidal rivers ascending far above tidal influence. I have taken them from rivers in Bengal
and Orissa, from which latter locality the specimen figured was obtained ; and it is said that Dussumier sent

seven examples from Malabar to Paris. It attains 7 inches or more in length.

2. Doryichthys Bleekeri, Plate CLXXIV, fig. 3.

Micro'phis Bleekeri, Day, Fish. Malabar, p. 265; DumerU, Hist. Poiss. ii, p. 599.

Doryichthys Bleekeri, Giinther, Catal. vui, p. 182.

D. 40-45, P. 21, A. 2, C. 9, Osseous rings 21 -f 22.

Length of head Sj in the distance between the end of the snout and the vent : trunk from end of snout

to vent nearly 2/3 of the total length. Eyes—slightly oval, diameter 7i in the length of the head, 4-i diameters

from end of snout, and 1/2 a diameter apart. The lateral-line posteriorly arches downwards and i-eaches the

infero-lateral caudal ridge at the base of the ring behind the anal one. Snout compressed, curving slightly

upwards at its extremity : opercle with a horizontal ridge along its centre, having five more ridges proceeding

below it to its posterior and inferior margins : a ridge on the nape. Fins—the dorsal is placed upon 9 rings, the

first of which is the anal ring : the pectoral wide and short : the caudal lanceolate and equal in length to half

that of the snout. liinrjs—each very distinctly separated from the next, and ending in a moderately sharp

spine posteriorly, causing the surface to feel quite rough to the finger passed from behind forwards. In the

female there are sometimes two spines to the end of each ring, and they are much sharper and longer than in

the male. Colours—a bright red line at the gills, and along the lateral-line, otherwise of a light brown with a

dark line proceeding forward from the eye, and the under surface of the snout barred with brown : fins light

bro^Ti.

Habitat.—Not rare in the Alwaye river at Cochin. Grows to at least 8 inches in length.

3. Doryichthys deocata.

Syngnathus deocata, Ham. Buch. Fish. Ganges, pp. 14, 363 ; Gray and Hard. 111. Ind. Zool. (from

H. B.'s MSS.) ; Bleeker, Beng. p. 80.

Microjjhis deocata, Kaup, Lophob. p. 64 ; Dumeril, Hist. Poiss. ii, p. 590.

D. 30, P. 15, A. ? C. 17 ? Osseous rings 16 + 32.

Snout longer than in D. cunculus. Fins—dorsal stands on sis rings, two of which belong to the body-

Colours—genei-ally brown : bright red under the lateral-line and dotted with blue. In Gray and Hardwicke
the lower surface is red, vertically banded with darker stripes edged with blue, at the upper end of each dark

stripe is a white dot or angular mark.
Habitat.—Rivers of Bengal and Behar.

C.

—

Male with ova attached to the abdomen and. no closed imi,ch ; pectorals absent : caudal, when present,

nidimentary.

Genus, 4—Nerophis, Bafinesque.

Netasomata, Eichwald : Scyphius, Risso : Eutelurus, A. Dumeril.

Body rounded and ridges when present very indistinct : the tail tapering to a point without possessing any

or only a rudimental caudal fin. Dorsal fin of moderate length placed opposite to the vent : the pectorals absent.

Ova attached to the loose integument of the abdomen in the males, and not covered by lateral cutaneous folds.

Geographical distribution.—Bomhaj, Atlantic and the coasts of Europe.

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Nerophis Dumerilii, D. 37. Osseous rings 27 -f- 65. Bombay.

1. Nerophis Dumerilii.

Steindachner, Sitz. Ak. Wiss. Wien. 1868, \vii, p. 1002 ; Giinther, Catal. viii, p. 191.

Entelurus Dumerilii, Dumeril, Hist. Poiss. ii, p. 607.

D. 37, C. 7. Osseous rings 27 -f 65.

Length of trunk from snout to vent 1/3 of the total length. Snout half as long as the head. Forehead
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concave : an obtuse ridge above tbe opercle continued to the hind edge of tbe orbit. Fins—dorsal commences
bebind the twentieth ring : its base is on ten rings, 3 of which belong to the tail. Caudal rudimentary.

Halitat.—Bombay.

Second group—Hippocampixa.

Tail prehensile : caudal fin absent.

Genus 5

—

Gastrotokeos (Reckel) Kaup.

SyngnatJioides and iSolegnathus, Bleeker.

Body depressed, having smooth shields and a prehensile fail, which latter is not so long as the "body. Dorsal

fin of moderate length placed nearly opposite the vent : pectarals and, anal present : caudal absent. The lateral-line

jMsses along the edge of the abdomsn. Ova imbedded in soft substance on the abdomen of the males, but there is no

pouch formed of lateral cutaneous folds.

Geographical distribution.—East coast of Africa, seas of India to the Malay Archipelago, China, and

SYNOPSIS OP INDIVIDUAL SPECIES.

1. Gastrotoheus biaculeatus, D. 40-45. Osseous rings 10-18+ 45-6.5. Red Sea, East coast of Africa

and seas of India to China and Australia.

1. Gastrotokeus biaculeatus, Plate CLXXIV, fig. 5.

Syngnathus biaculeatus, Bloch, t. 121 ; Bl. Schn. p. 515, t. 107 ; Shaw, v, p, 45.3 ; Richardson, Ich.

China, p. 202 ; Cantor, Catal. p. 387.

Syngnatlius tetragonus, Gmel. Linn. p. 1453 ; Lacep. ii, p. 46.

Syngnathoides Blochii, Bleeker, Nat. Tyds. Ned. Ind. ii, Banda, p. 259.

Solenognathus Blochii, Bleeker, Verb. Bat. Gen. sxv. Trosk. ]i. 24.

Gastrotoheus biaculeatus, Kaup, Lophob. p. 19 ; Peters, Moss. Fische ; Bleeker, En. Pise. p. 189 ;

Dumeril, Hist. Poiss. ii, p. 528 ; Giinther, Catal. viii, p. 194 ; lOunz. Pische Roth. Meer. 1871, p. 653.

D. 40-45, P. 17-23, A. 4. Osseous rings 16-18 -t-4.>-5 5.

Length of bead about 1/3 of the distance between the end of the snout and the vent : the tail shorter

than the trunk. Eyes—situated in the posterior half of the distance between the end of the snout and the base

of the pectoral fin. A well defined supraorbital spine above the hind edge of the eye : interorbital space

concave. Occiput destitute of a coronet, but with a distinct blunt projection : usually a barbel-Hke filament

on the mandible and in some examples cutaneous filaments exist on lower surface of jaws and on the body.

Fins—dorsal situated on ten rings, commencing on the one anterior to the anal, or else on the anal ring. Anal

fin situated in a depression : a projection covered with well-developed papilla? exists just in front of the vent.

Colours— these vary in different localities. Pale green or brown superiorly, becoming of an orange or buii' on

the under surface, a light spot edged with very pale vermilion on the side of each body ring : in some, black

spots are scattered along the sides of the lower surface of the body. Lower surface of the head with dark spots

or bands.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago, China, and Australia.

It attains to at least 9| inches in length. The example figured was from the Malay Ai-chipelago.

Genus, 6

—

Acentrgnuea, Kaup.

Body rather compressed, with shields without tubercles, and a preJiensile, finless tail: occiput compressed into

a crest icitltout any coronet. Bursal fin mth rather few rays : pectorals present. Ova carried by the males in a sac,

tvhich is situated beluw the tail and opening near the vent.

1. Acentronura gracillima, Plate CLXXVI, fig. 1.

Hippocampus gracillimitis, Temm. and Schleg. Fauna Japon. Poiss, p. 274, t. cxx,f. 7.

Acentronura gracillima, Kaup, Lophob. p. 18 ; Dumeril, Hist. Poiss. ii, p. 527 ; Giinther, Catal. viii,

p. 198.

D. 16-17, P. 15, A. 2. Osseous rings 13+ 41-45.

Tail a little longer than the body. Snout 2/5 of the length of the head. Occiput compressed into a

crest, but without any coronet. Fins—the dorsal standing on four rings, two of which belong to the tail : its

base not elevated. Colours—brownish, covered with small white dots, and likewise little brown markings
which in the female almost form bands, especially across the ventral surface. A row of dark spots along the

upper third of the dorsal fin, forming a band. The male is darker and of a bluish colour, with a milk-white

spot on each body ring.

Two examples, neither exceeding 1'5 inches in length, were dredged by Mr. J. Wood-Mason, oflf the

coast of the Andamans, at 35'40 fathoms. It appears to attain to 3 inches in length.

Genus 7

—

Hippocampus, Leach.

Trunk compressed and someivhat elevated, halving from 10 to 12 rings. The shields fumiahcd luith tubercles

or spines. Occiput compressed and forming a coronet at its posterior superior angle, ichich is usually surmounted by
4 s
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spines or hnohs. Dorsal and pectoral fins present : the tail prehensile, finless, and lotigcr than the trunk. Males
furnished with an egrj.sac situated helow the tail and opening near the vent.

Geographical distrihdion..—These marine fishes are found generally distributed throughout tropical and
temperate seas. Owing to their attaching themselves (by means of their prehensile tails) to floating substances
and pieces of seaweed, or sticks which break from their moorings, these fishes are carried away for lonsr

distances by currents, causing the limits of their distribution to be very extensive.

These horse-fishes are difficult to distinguish one from another, owing- to slight variations in the number
of osseous rings, individual deviations in some of the proportions of the body as tlie length of the snout, and in

the existence and development of the tubercles and the shape of the plates. The number of rays in the dorsal
fin appears to be moderately constant.*

SYNOPSIS OP SPECIES.

1. nippocampus trimaculatus, D. 19-20. Osseous rings 11 + 30. Coi'onet of moderate height or low.
Burma to Pinang and China.

2. Hippocampus guUulatus, D. 10-17. Osseous rings 11 -f 33. Coronet rather low. Red Sea, Indian
Ocean to Japan and tropical parts of the Atlantic.

3. Hippocampus hystrix,!). 17-18. Osseous rings 11 -)- 30-37. Tubercles in the form of sharp spines.

East coast of Africa, seas of India to Japan.

I. Hippocampus trimaculatus, Plate CLXXIV, fig. 7.

Leach, Zool. Misc. p. 104 ; Giinther, Catal. viii, p. 20-1.

Hippocampus mannulus, Cantor, Catal. Malay. Fish. p. 388, jjI. xi, f. 1 ; Kaup, Lophob. p. 11 ; Blyth,

Journ. A. S. of Beng. 1860, p. 173.

D. 19-20, P. 17, A. 4. Osseous rings 11 + 36.

Eyes—diameter 1/8 of the length of the head. Length of snout equals the distance between the front edge
of the eye and the gill-opening. Tubercles variously developed, in some long and acute, in others low : coronet
similarly high or low, with a tubercle anteriorly, and surrounded by 5 rudimentary or well-developed spines : a
low supraorbital spine and one on either side of the throat, which are of about the same shape, jiointed and
curved backwards. Fins—dorsal situated upon the last 2 rings of the trunk, and the first of the tail. Spines
—very diversified, exceedingly low in some examples, not so in others. Colours—pale yellow ochre : two rows
of blackish spots along the dorsal fin, and occasionally three large brown blotches along the edge of the back
on the first, fourth, and seventh body rings : in some there are numerous fine black dots over the body.
Sometimes light marks exist on the side of the back, and the body is banded.

Habitat.—Andamans, Tenasserim to Pinaug and the seas of China.

2. Hippocampus guttulatus, Plate CLXXIV, fig. 6.

A.

—

Synonymy for Atlantic examples.

Syngnathus, Sp. Brown, Jam. p. 441, No. 1.

Hippiocampus gnttulatus, Cnv. Regne, Anim. ; Kaup, Lophobr. p. 9 ; Dumeril, Hist. Poiss. ii, p. 509
;

Giinther, Catal. viii, p. 202.

Hippocamptis j^^'^nctulatus, Guichen in Sagra, Cuba, Poiss. p. 174, pi. v, fig. 2; Kner, Novara Fischc,

p. 390 ; Dumeril, 1. c. p. 508.

Hippocampus long irostris, Kaup, Loj)hobr. p. 12, pi. 3, fig. 2 ; Dumeril, 1. c. p. 518.

B.

—

Synonymy for Indian examples.

Hippocampus kuda, Moluceensis, tmniopterus, polytcenia, and melanospilos, Bleek. Nat. Tyds. Ned. Ind.

iii, pp. 82, 305, 306, and vi, pp. 338, 505, and Verb. Bat. Gen. sxv, Trosh. p. 20 ; Dumeril, 1. c. pp. 505,

506, 522.

Hippiocampus comes, Kaup, Lophobr. p. 10 ; Day, Fish. Malabar, p. 202 (not Cant.).

.'' Hippocampus punctulatus, Kaup, Lophobr. p. 14 (H. Kaupii, Dumeril).

Hippocampus Deanii, Dumeril, Afric. Occid. Arch. Mus. x, p. 243, and Hist. Poiss, ii, p. 510.

Hippocampyus punctidatii,s, guttulatus and monckei, Giinther, Fish. Zanz. p. 139.

D. 16-17 (18), P. 17, A. 4. Osseous rings 11 + 33.

Eyes—diameter 1/0 to 1/7 of the length of the head, the anterior margins of the orbits situated midway
between the end of the snout and the posterior extremity of the head. There are two supraorbital spines

directed backwards and outwards. The coronet is rather low, with from 4 to 6 blunt tubercles. The tubercles

on the body and tail are generally obtuse. Fins—the dorsal fin stands on the last two body rings and the first

two tail rings. Colours—vary, generally gi-ayish marbled with darker and covered with light or dark spots :

or brown with black spots or cross bands. Dorsal fin may have a dark intramarginal band with a white outer

edge.

* For the method in which the females introduce the eggs into the egg-carrying pouch of the male, see Fanzago, Atti Soc.

Pad. 1874, p. 101.
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Tlahitat.—Red Sea, Indian Ocean to Japan, also tropical parts of the Atlantic. It attains 11 or 12

inches in length.

3. Hippocampus hystrix, Plate CLXXVI, fig. 2.

Kaup, Lophob. p. 17, t. 2, f. 5 ; Guieh. Fauna Reunion, Append, p. .30 ; Dumeril, Hist. Poiss. ii, p. 514

;

Giinther, Catal. viii, p. 206.

D. 17-18, P. 16. Osseous rings 11 + 3G-37.

Coronet high with 5 spines, and a tubercle anteriorly, in front of which is another spine. Snout

slender, as long as the distance between the front margin of the orbit and the first nuchal spine : two strong

spines above the posterior and one above the anterior margin of the orbit : 2 spines below the centre of the

orbit, and one behind the middle of its posterior edge. All the tubercles (except those on the end of the tail)

in the form of slender and pointed spines. Colours —gray, or yellowish white, with numerous brown and also

smaller white dots : 6 or 7 light patches on the tail, covered with dark spots, and one or more similar spots on

the body. Snout dark, with a light ring. Each spine black at the tip.

Habitat.—Zanzibar, Reunion, Aden, Andamans and Japan. An example from Aden in the Calcutta

museum is 4"5 inches in length. Mr. Wood-ilason dredged up the specimen figured life-size, at the Andamans,

in 35'40 fathoms.

4- 5
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Order, V—PLECTOGNATHI, Cnvier.

Teleostean fishes with an incompletely ossified skeleton and few vertebrae. Gill-openings narrow,

situated in front of the pectoral fins : gills pectinate. Head often large. Mouth narrow : the bones of the

upper jaw mostly united, sometimes produced into the form of a beak. Teeth may be distinct in the jaws or

absent. There may be a single soft-rayed dorsal fin belonging to the caudal portion of the vertebral column,

and situated opposite the anal : while in some a rudimentary spinous dorsal is also present : ventrals, when
existing, in the form of spines. Skin either smooth, or with rough scales, or ossified in the form of plates or

spines. Air-vessel destitute of a pneumatic duct.

GengrapJiiml distribution.—Mostly oceanic, but some are found in large rivers, and many in estuaiies

and tidal pieces of water in temperate and tropical portions of the globe.

SYNOPSIS OF FAMILIES.

1. Sclerodermi. Distinct teeth in the jaws.

2. Gymnodontes. Jaws modified into a beak.

Family, I—SCLERODERMI, Ciivier.

Body compressed or angular : snout somewhat produced. Distinct teeth in small numbers in the

jaws. A barbel in one genus. The elements of a spinous dorsal and ventral fins generally present, but

variously modified. Skin rough or spinate, or the scales in the form of a firm carapace.

Geojraphical distribution.—Marine fishes found in tropical and temperate regions.

SYNOPSIS OF INDIAN GENERA.
First group

—

Triacanthina.

Body compressed : dermal covering in the form of small, rough, scale-like scutes. A spinous dorsal

with from 4 to 6 spines : a pair of strong ventral spines articulated to the pelvic bones.

1. Triacanthus. Outer row of teeth cutting, p. CSnt.

Second group—Balistina.

Body compressed : dermal covering rough, or with movable scutes. Spinous dorsal with from 1 to

3 spines : ventrals, if present, consisting of a single pelvic projection.

2. Balistes. Three dorsal spines : no barbels, p. 686.

3. Monacantlms. One or two dorsal spines : no barbels, p. 092.

4. Anacanthus. A barbel present, p. (j'.>4.

Third group

—

Ostraciontina.

Body angular with the dermal covering forming a carapace, leaving the snout and bases of the fins

covered by skin. Spinous dorsal and ventral fins absent, except in the form of osseous protuberances.

5. Ostracion. Teeth small, slender and in a single row. Carapace closed behind the anal fin, p. 695.

First group

—

Triacanthina.

Body compressed : dermal covering in the form of small, rough, scale-like scutes. A spinous dorsal

with from 4 to 6 spines : a pair of strong ventral spines, articulated to the pelvic bones.

Genus, 1

—

Triacanthus, Cuvici:

Body oblonrj, coinj^ressed, ending in a somewhat elongated caudal portion. Eyes lateral, high up, situated,

near the hind edge of head. Teeth in two rows in both jaws, the outer 10 in mmiber, being incisor-like : the inner,

from 2 to 4, being more molariform. First dorsal fin consisting of a long and strong ."pine, followed by from 3 to

5 smaller and weak ones : ventrals formed by a pair of stromj sjiines articulated by a joint or ossified to the pelvic

hones: caudal lobed. Scales minute and rough. Lateral-line present. Air-vessel strong.
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In fishes of this genus, the proportions of tlie height of the body, the length of the head and extent of

the spines vary with age, and also in individuals of the same species.

Geographical distrihidion.—From the shores of Beloochistan, through the seas of India to those of

Australia.

SYNOPSIS OF SPECIES.

1. Triacanthus hrevirostris. Snout of moderate length : second dorsal spine of same length as third :

length of base of anal 2/3 of length of head. A black blotch on first dorsal fin. Seas of India to the Malay
Ai'chipelago, and beyond.

2. Triacanthus drigUifer. Snout elongated : second dorsal spine three times as long as third : leng-th of

base of anal 1/2 of length of head. Yellow blotches and lines on body. Madras to Malay Archipelago and
beyond.

1. Triacanthus brevirostris, Plate CLXXV, fig. I.

Batistes, Russell, Fish. Vizag.a, p. 14, and Bomree or Ahatoo, pi. 21.

Batistes hiaculeatus, Bennett, Fish, of Ceylon, p. 1.5, pi. xv ; Cantor, Catal. p. 360; Bleaker, Madura,

p. 6 ; Jerdon, M. J. L. and Sc. 1851, p. 149 ; Day, Fish. Mai. p. 260.

Triacanthus Russellii, Bleeker, Beng. p. 80.

Triacanthus brevirostris, Temm. and Schleg. Fauna Japon. Poiss. p. 294, t. 129, f. 2 ; Hollard, Ann. Sc.

Nat. 18.54, i, p. 45, t. 2, f. 1 ; Bleeker, en Pise. p. 196, Atl. Ich. v, p. 91, pi. ccxxxi, f. 3 ; Giinther, Catal.

viii, p. 209.

Triacanthus rhodopterus, Russellii, Nieuhofi and Irachjsoma, Bleeker, Balist. pp. 25, 26, t. 4, f. 8 and 9,

Banka, p. 459, Amboina, p. 128, and Atl. Ich. v, p. 92, t. ccxvii, f. 3.

Balistes bipes, Gronov. ed. Gray, p. 37.

Satura, Ooriah : Moolean, Tamil.: Ko-tah-thoo-laij-po-dah, Andamanese: Anhatilla, Cingalese: Tur.

goorch, Beloochistan.

B. vi, D. 6/22-25, P. 14, V. 1. A. 16-20, C. 12.

Length of head 4| to 4f , of caudal 4^ to 4f , height of body 3^ to Sy in the total length. Eyes—
high up, diameter 1/4 of length of head, 2^ diameters from the end of .snout and Ij apart. A considerable

rise from the snout to the first dorsal fin, and an elevation opposite the orbits. Teeth—outer row in upper jaw
consisting of 8 compressed cutting teeth, the inner row 6 in number rounded, and the two centre ones the

longest : in the mandibles 10 in the outer and 2 in the inner row, smaller than but otherwise simQar to those

in the upper jaw. Fins—first dorsal spine very strong, longer than the head in the immature, of about equal

length or shorter in the adult : second and third spines weak and of about equal length : dorsal tins close

together in the very young, not so in the adult. Anal highest anteriorly, its lower edge concave, the length of

its base 2/3 of that of the head : ventral spine slightly shorter than that of the first dorsal : pectoral short and
rounded: caudal deeply lobed. Colours—silvery, with a black spot on the first dorsal fin, and which extends a

short distance on to the back : usually a dark supraorbital blotch.

Bennett observes that it is generally found in deep water, and rarely on the Southern coast of Ceylon :

by the native fishers it is considei'ed wholesome food. In India it is rejected, except by the lowest classes.

Russell remarks that these fish are caught in such vast numbers after the month of May, as to injure the nets.

Triacanthus biaculeatus, Bloch, bears a considerable resemblance to this species, but has the snout

much more elongated. Bleeker considered the relative height of the body in T. Nieuhofi, as greater than in

T. hrevirostris, and that it had a shorter and more obtuse head.

Habitat.—Seas of India to the Malay Archipelago, and beyond ; attaining at least 9§ inches in length.

2. Triacanthus strigilifer, Plate CLXXV, fig. 2.

Cantor, Catal. Mai. Fish, p. 363, pi. 9; Bleeker, Amboina, p. 97, and Atl. Ich. v, p. 89, t. cclxxix, f. 3
;

Jerdon, M. J. L. and Sc. 1851, p. 149 ; Giinther, Catal. viii, p. 211.

Triacanthus longirostris, Hollard, Ann. Sc. Nat. 1854, i, p. 46, t. 2, f. 3.

Rama moolean, Tamil.

B. vi, D. 5/22, P. 14, V. 1, A. 15-16, C. 12.

Length of head 4 to 4^, of caudal 5, height of body 3j in the total length. Eyes—high up, diameter

34 to 3| in the length of head, 2j diameters from end of snout and \\ apart. The upper profile between the eye

and snout rather concave. Teeth—8 compressed and cutting ones form the outer row in upper jaw, whilst the

inner row consists of 4 rounded ones : 10 similar ones in the outer and 2 in the inner row of the lower jaw.

Fins—first dorsal spine very strong and longer than the head, the remaining ones weak : the second being

more than 1/2 as long as the head, and 3 times as long as the third : fins otherwise similar to those of the

last species, except that the length of the base of the anal is only about 1/2 of that of the head. Colours—
silvery, with some wide irregular yellow lines and blotches on the head and body.

Ilabitat.— M-a.driis to the J\Ialay Archipelago, China, and the Philippines. The example figured was
from Madras.



C86 PLECTOGNATHI.

Second Group—Balistixa.

Body compressed: dermal covering rough, or with movable scutes. Spinous dorsal with from 1 to

3 spines : ventrals, if present, consisting of a single pelvic projection.

Genus, 2

—

Balistes, sp. Artedi.

Balistapus, Tiles: Xenodon, Erythrodon and Pyrodon, Ruppell : Meliclilhys and Leinrus, Swainson

:

Balistapus, Kaup : Sub-genera, Parabatistes, Pseudohalistes, CaiitUdermis, Bleaker.

Branchiostegals six. Body compressed. Barbels absent. Sometimes a groove before the eyes. Upper jaw

with a double series of incisor-lihe teeth, 8 in the outer, 6 in the inner row: mandibles with 8 similar teeth in one

row : these teeth may be white, mieven, and more or less notched (Balistes) : or white, even and incisor-like

(Melichtliys) : or of a burnt sienna colour, with the supero-lateral pair projecting (Erythrodon). The first di/rsal

fin consisting of a'strong spine succeeded by two weah ones : ventrals as an osseous appendage. There may or may
not be oval, flattened, osseous, p>roductions behind the gill-oimiing. Scales forming a carapace : in some.tpecies there are

rows of spines or turbercles on the side of the free portion of the tail, vMcJi is either compressed or depressed.

Eating the flesh of these fishes occasions in places symptoms of most virulent poisoning. Dr. Meunier,

at the ]\Iauritius, considers that the poisonous flesh acts primarily on the nervous tissue of the stomach,

occasioning violent spasms of that organ, and shortly afterwards of all the muscles of the body. The frame

becomes racked with spasms, the tongue tliickencd, the eye fixed, the breathing laborious, and the patient

expires in a paroxysm of extreme suflering. The first remedy to be given is a strong emetic, and subsequently

oils and demulcents to allay ii-ritability.

SYNOPSIS OF SPECIES.

A.

—

Free poHion of the tail depressed.

1. Balistes stellatus, D. 3/26-27, A. 24-25, L. 1. 42-46, L. tr. 26.* Grayish green, with white spots and

blotches, more or less disappearing with age. From the Red Sea through the Indian and Pacific oceans.

B.

—

Free portion of the tail compressed.

2. Balistes maculatns, T). 3/26-27, A. 24-25, L. 1. 46-55, L. tr. 28. Teeth white, uneven, notched:

cheeks scaled : a groove in front of eye : no osseous scutes behind gill-opening, or spines at side of tail. Bluish,

spotted with lighter. Indian, Atlantic and Pacific oceans.

3. Balis'tes vdula, D. 3/30-32, A. 29, L. 1. 61-63, L. tr. 37. Teeth white, uneven, notched : cheeks

scaled : a groove before eye : osseous scutes behind gill-opening : no spines at side of tail. Two blue Ijands^ on

side of head : a dark light-edged line below the eye, from which other lines radiate. Bluish bands on fins.

Atlantic and Indian oceans.

4. Balistes niger, D. 3/26-28, A. 23-25, L. 1. 45-47, L. tr. 23-26. Teeth white, uneven, notched : cheeks

scaled : a groove before eye : osseous scutes belaind gill-opening : 6 to 8 rows of small recurved spines at side

of tail. Brown : yellow ring behind lips : caudal with light edges. Red Sea, seas of India to the Malay

Archipelago.

5. Balistes mitis, D. 3/29-31, A. 26-28, L. 1. 55-65. Teeth white, uneven, notched : cheeks scaled : a

groove before eye, osseous scutes behind gill-opening : 7 or 8 rows of small round tubercles on scales of side.

Brownish with a yellow ring round the mouth continued towards the pectoral fin. East coast of Africa, seas

of India to the ilalay Archipelago.

6. Balistes conspicillum., D. 3/25-26, A. 21-22, L. 1. 46. Teeth white, uneven, notched : checks scaled,

a groove before eye : osseous scutes behind gill-opening : 2i rows of tubercles at side of tail. Dark, with large

white spots on lower half of body : a white band between the eyes and round the snout
:
caudal white, with

two black bands. Indian and Pacific oceans.

7. Balistes viridescens, D. 3/24-26, A. 23-24, L. 1. 30-34, L. tr. 17. Teeth white, uneven, notched :

cheeks sealed : a groove before eye : osseous scutes behind the gill-opening : 4.V rows of recurvetl spines at side

of tail. Brownish olive, with a yellow black-edged ring round the mouth : a dark band from eye to pectoral

fin. Andamans to the Malay Archipelaa:o.

8. Balistes fuscus, D. 3/25-26, A. 23-26, L. 1. 45-55, L. tr. 27-31. Teeth white, uneven, notched : cheeks

with stripes of tubercles a little apart : no spines at side of tail. Yellow, with irregular stripes and spots. Red

Sea, East coast of Africa, seas of India to the Malay Archijjelago.

9. Balistes fiavimarginafus, D. 3/26-27, A. 23-24, L. 1. 30-35, L. tr. 19-21. Teeth white, uneven,

notched : a groove before eye : osseous scutes behind gill-opening : 4 to 6 rows of small spines on side of tail.

Stone-colour, becoming bufl' on the chest : a dark spot on each scale : vertical fins with a dark band. Red Sea,

Andamans to the ^laluy Archipelago.

* Bj- L. tr. in this geuus, is considered tlie number of rows of scales placed between the origin of the second dorsal and

anal fin.s.
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10. Bal{stes acuUatus, D. 3/24-25, A. 21-22, L. 1. 38-40, L. tr. 22. Teeth white, uneven, notched : no

groove in front of eje : osseous scutes behind gill-opening: 2| rows of recurved spines on side of tad. Gray,

with a dark blotch along the side of the body, obliquely banded with white; three blue lines pass from the eye

to the base of the pectoral fin, and an orange one from the corner of the mouth. Eed Sea, East coast of

Africa, seas of India to the Malay Archipelago.

11. Ballsfes rectamjulus, I). 3/23, A. 20-22, L. 1. 42, L. tr. 24-28. Teeth white, uneven, notched : no

groove in front of eye : osseous scutes behind gill-opening : 3| rows of spines on each side of the tail. A
broad black blue-edged band from eye to anal fin : an angular black blue-edged band pointing forwards on the

side of the tail. East coast of Africa, seas of India to the Malay Archipelago and beyond.

12. Balistes midulatus, B. 3/25-26, A. 22, L. 1. 40, L. tr. 23-26. Teeth white, uneven, notched: no

groove in front of eye : osseous scutes behind the gill-opening : 2 rows of strong, recurved spines on either side

of tail. Brownish, with concave yellow lines on body, and 2 or 3 round the mouth. Red Sea, East coast of

Africa, seas of India to the Malay Archipelago, and beyond.

13. Balistes erythrodon, D. 3/35, A. 3o, L. 1. 33-35, L. tr. 17. Teeth brownish-red, in upper jaw the one

on either side of the central pair projecting : osseous scutes behind gill-opening : slightly raised lines along caudal

scales : caudal lobes elongated. Deep brown, with the posterior edge of the caudal nearly white. Red Sea,

seas of India to the Malay Archipelago.

A.

—

Free portion of the tail depressed.

1. Balistes stellatus, Plate CLXXVII, fig. 1.

Lacep. i, p. 350 and Batiste etoile, pi. xv, f. 1 : Riippell, Atl. Fische, p. 31 ;
Bleeker, Beng. p. 78, and

Balist. p. 13; Peters, Fische Mossam. p. 276; Giinther, Catal. viii, p. 212; Klunz. Fische Roth. Meer. 1871,

*

Balistes stellaris, Bl. Schn. p. 476 ; Cuvier, Regn. Anim. ; Richards. Ich. China, p. 200 ;
Hollard, Ann.

So. Nat. 1854, i, p. 320, t. v, f. 2.

Balistes, Russell, Pish. Vizag. i, p. 16, and Sonulmm Yellahah, pi. xxiu.

Balistes Vachelli, Richards. Voy. Sulphur. FLsh. p. 129, and Ich. China, p. 201.

Balistes phaleratus, Richards. Stokes Australia, i, p. 484, pi. i, f . 4, 5.

Leiurus Eussellii, Swainson, Fishes, ii, p. 326.

Balistes forcipatus, Gm. ap. Bleeker, En. Pise. p. 191 (nee. al.)

Leiums stellatus, Bleeker, Atl. Ich. v, p. 105, t. ccxv; Kner, Novara Fische, p. 398.

B. vi, D. 3/26-27, P. 15, A. 24-25, C. 13, L. I. 42-46, L. tr. 26.

Length of head 3^ to 4^, of caudal fin 5 to 5i, height of body 2t to 3 in the total length, ^y/es—diameter

21 to 21- from the end of snout and 1^ apart : a groove in front of the eye. Teei/j—uneven, notched. Tail

posteriorly depressed. Fuis—first dorsal commences slightly behind the orbit, its anterior spine strong, and

2/3 as long as the head. Ventral spine movable. Posterior edge of caudal concave, and the ends of the lobe

often produced in adults. Soft dorsal and anal fins of moderate height. St-a^es—covering the cheeks
:
some

enlarged scutes behind gill-opening. Two ridges on either side of tail in the adult, which in the young are

formed of spines on the scales. C'otowrs—generally gray, dashed with olive-green. Three large white blotches

extend from the back some distance down the sides, the first at the base of first dorsal spine, the second

between the two dorsal fins, and the third under the middle of the second dorsal : numerous small bluish spots

scattered over the back, the lower half of the body being white, marked with light green bands and spots, or

numerous yellow spots on the abdomen : 3 or 4 yellow lines run from the mouth towards the base of the

pectoral fin. Pectoral yellow with a dark base. First dorsal nearly white, with irregular dark bands going

upwards and backwards, and ending in a yellow blotch, between these are some shorter yellow bands havmg dark

edges. Second dorsal diaphanous, with 7 or 8 tortuous and almost horizontal olive bands, the lowest of which

are sometimes broken up into spots. Caudal light gray, with tortuous vertical white lines, most distinct in its

posterior half. Anal light brown, with 5 vertical white bands. Young—an example 1 inch long, dredged at

the Andamans, by Mr. J. Wood-Mason, is white, with a broad black interorbital band : black along the upper

1/3 of the sides with 4 white blotches which join over the back.

Bleeker places as perhaps belonging to this species, Balistes, Russell, Fish. Vizag. i, p. 15, and Lama

YellaJcah, pi. xxii, or Leiwms macrophthalmus, Swainson, Fishes ii, p. 326, or Balistes macrophthalmus, Bleeker,

Beng. p. 78, and B. Yellaka (Cuv.) Jerdon, M. J. L. and Sc. 1851, p. 149.

Habitat.—Red Sea, East coast of Africa, and seas of India and throughout the Indian and Pacific

oceans. This is the commonest species of the genus at Madras, where it attains at least 2 feet in length.

B.

—

Free portion of the tail compressed.

2. Balistes maculatus, Plate CLXXVI, fig. 3.

Gmel Linn, i, p. 1468; Bloch. t. cli ; Bl. Schn. p. 464; Bonn. Ency. Ich. p. 18, t. xi, f. 37; Lacdp. i,

pp. 334, 361 ; Kaup, Scler. p. 223 ; Holl. Ann. Sc. Nat. i, 1854, p. 68 ;
Bleeker, Atl. Ich. v, p. 122, t. ccxviii,

f. 4 ; Kner, Novara Fische, p. 401 ;
Giinther, Catal. viii, p. 213.

Balistes svfflamen, Mitchell, Lit. and Phil. Trans. New York, i, p. 467, t. vi, f. 2.
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Balistes ncul.alns, Gray and Hardw. Illus. Ind. Zool. ; Bleeker, Atl. Ich. v, p. 121, t. ccxviii, f. 2,

Balistes Willinjlibeii, Bennett, Proc. Zool. See. i. p. 168, and in Beecliey's Voy. Blossom, Zool. p. G8,

t. xsi, f. 2.

CantJiidermis oculafus, Swainson, Fishes, ii, p. 32.5.

Jialistes amjidosus, Quoy and Gaim. Voy. Urainie, Zool. p. 210 ; Hollard, 1. c. p. 57.

JJaUstes azureus, Less. Voy. Coq. Zool. ii, p. 121, t. x, f. 2.

Balistes ailsjjcrsus, Tschudi, Faun. Per. Pise. p. 31.

Balistes consjncilhim, Cantor, Catal. ]\Ial. Fish. p. 344. (not Syn.)

Balistes longus, Gronov. ed. Gray, p. 37.

Balistes seuticosiis, Richards. Voy. Samarang, Fish. p. 23, pi. ix, f. 5-8 ; Bleeker, Nat. Tyds. Ned.
Ind. V, p. 93.

Balistes loiigissinms, Hollard, 1. c. 60, t. iii, f. 4.

Balistes sohaco and wiaorops, Poey, Cuba, pp. 324, 326.

B. vi, D. 3/2G-27, P. 15, A. 24-25, C. 12, L. 1. 46-55, L. tr. 28.

Leng-th of head 3f to 4, of caudal fin <j\ to 7, height of body 2| to 3 in the total length. Eije^—
2 to 2<^ diameters ft-om end of snout and 2 apart, A gi-oove in front of eye. Teeth—uneven, notched. Fins—
first dorsal commences above tlie gill-opening, its anterior spine strong and nearly 1/2 as long as the head.

Ventral spine usually movable. Posterior edge of caudal convex or undulated. Second dorsal and anal

high anteriorly, especially in adults. Scales—cheeks entirely scaled : no osseous scutes behind the gill-opening.

Scales rough and granulated, but without spines or prominent tubercles except in the immature. Colours—
bluish-black, young examples arc covered with numerous light blue blotches, more especially in the lower half

of the body, these spots are less numerous and larger in adults. Dorsal spine black. -Eyes hazel.

Mahitat.—Indian and Atlantic oceans, more especially in their tropical and subtropical portions

:

also the Pacific and occasionally on the British coast. It is very common at Madras, attaining at least

10 inches in length.

3. Balistes vetula.

Linn. Syst. Nat. i, p. 40G ; Osbeck's Travels, p. 294; Bloch, t. 150; Bl. Schn. p. 470; Lacepede, i,

p. 337 ; Less. Voy. Coq. Zool. ii, p. 113, t. is, f. 2 ; Jenyns, Voy. Beagle, Fish. p. 155 ; Hollard, Ann. Sc. Nat.

1854, i, p. 305 ; Giinther, Catal. viii, p. 215.

B. vi, D. 3/30-32, P. IG, A. 29, C. 12, L. 1. 50-60, L. tr. 35-37.

Length of head .3i, and height of body 2\ in the total length, excluding the caudal filaments. Eijes—
4 diameters fi-om the end of snout and 1^ diameters apart. A groove in front of the eye below the nostrils.

Fins—first dorsal commences just behind the e3e, its spine strong and half as long as the head. In adults the

anterior dorsal rays and caudal lobes may be filamentous. Scales—cheeks entirely scaly : a patch of enlarged

scutes behind the gill-opening. No spines or tubercles on the side of the tail. Colours— in the immature some
oblique black lines go along the rows of scales. In the adult there are two curved blue dark-edged bands
along the side of the head, and some narrow black ones between the eyes over the head, they are also

continued below the eyes: caudal with its upper and lower edge blue, and a bluish band near its posterior

extremity : transverse bluish bands on the dorsal and anal fins.

HaLitat.—Coromaudel coast of India and tropical parts of the Atlantic. An example in the Madras
museum is 15 inches in length.

4. Balistes niger, Plate CLXXXI, fig. 1.

Mungo Park, Transac. Linn. Soc. iii, p. 37 ; Bl. Schn. p. 471 ; Giinther, Catal. viii, p. 218 ; Klunz.

Fische Roth. Meer. 1871, p. 627.

Baliste arme, Lacep. i, pp. 336, 382, t. xviii, f. 2.

Balistes Mungo-ParJc, Lacep. iv, pp. 681, G82.

Balistes clirysopterus, Bl. Schn. p. 466 : Kaup, Sclerod. p. 224.

Balistes suharmatus, Gray and Haixlw. Illus. Ind. Zool.

Balistes alhicaudatits, Riippell, N. W. Fische, js. 54, t. xvi, f. 1 ; Richards. Ich. China, p. 201 ; Peters,

Fisch. Mossam, p. 276.

MelicJitliTjs alhicaudafus, Swainson, Fishes, ii, p. 325.

Balistes verrucosus, Gronov. ed. Gray, p. 33.

Balistes anraaiMs, Bleeker, Balist. p. 16, and Atl. Ich. v, p. 115, t. cxvi, f. 1 ; Holl. Ann. Sc. Nat. i,

1854, p. 328.

B. vi, D. 3/26-28, P. 14, A. 2.3-25, C. 12, L. 1. 45-47, L. tr. 23-26.

Length of head 31, of caudal fin 5^, height of body 2^ in the total length. Eyes—4 diameters from
the end of the snout and Ij apart. A groove in front of the eye. Tedh—compressed and notched. Fins—
fir-st dorsal commences above the first third of the pectoral fin, its anterior spine strong, and 1/2 as long as the

head. Ventral spine movable. Caudal truncated or undulated, second dorsal and anal of moderate height.

/Sea/cs— entirely cover cheeks. Some osseous scutes behind the gill-opening : 6 to 8 rows of small recurved
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spines on tlic side of the tail. Colours—of a rich brown, lips yellow and a yellow ring behind the lips : caudal

dark, with a light upper and lower edge, and a white posterior extremity : second dorsal and anal yellow.

llahitat.—Red Sea, seas of India to the Malay Archipelago. The example figured (life-size) was from

the Malay Archipelago, and for it I am indebted to Dr. Hubrecht, of Leyden.

5. Balistes mitis, Plate CLXXVII, fig. 3.

Batiste bride, Lacep. i, pp. 335, 381, pi. xy, f. 3 ; Cuvier, Reg. Anim.
Balistes, Russell, Fish. Vizag. i, p. 1.3, and Bahtee YellaJMh, f. xs.

Balistes Amhoinensis, Gray and Hardw. Illust. Ind. Zool. (from Reeves' MSS.)
Balistes mitis, Bennett, Proc. Zool. Soc. 1831, i, p. 169 ; Giinther, Catal. viii, p. 218.

Bhinecanthus Amhoinensis, Swainson, Fishes, ii, p, 325.

Pachynathus trianr/ularis, Swainson, Fishes, ii, p. 326.

Balistes capistratus, Lacop. ed. Pillot, vi, p. 126 (not Tiles).

Balistes triangularis, Bleeker, Beng. p. 78.

Balistes frenatus, Richards. Voy. Sulphur, Fi.sh. p. 129, pi. Ix, f. 1, and Ich. China, p. 201 ; Kaup,
Sclei'od. p. 224 ; Hollard, Ann. Sc. Nat. 4th Series, i, p. 322, t. v, f . 3 ; Bleeker, Manado, p. 74, and Atl. Ich.

V, p. 114, t. ccxxiii, f. 2 ; Kner, Novara Fische, p. 400.

Balistes hippi; Richard. 1. c. p. 127, pi. Ix, f. 2, and Ich. China, p. 200.

Balistes Schmittii, Bleeker, Balist. p. 37, and Sumatra, p. 632.

B. vi, D. 3/29-31, P. 14, A. 26-28, C. 13, L. 1. 55-65.

Length of head 35, of caudal fin 6, height of body 2} in the total length. Eiies—diameter from 31
to 4^ from the end of the snout, and Ij to Ii apart. A well marked groove in front of the eye. Teeth—8 in

either jaw : compressed, notched, increasing in size anteriorly. Fins—first dorsal commences over the

posterior edge of the orbit, its spine coarse, rather more than half of the length of the head : second dorsal

and anal of modei-ate height. Caudal wdth its jiostorior edge sinuous or truncated. Scales—cover cheeks :

some enlarged scutes behind the gill-opening : each scale in the caudal region with a round tubercle most
distinct on 7 or 8 rows in the middle of the side. Colours—dull yellowish-brown : pectoral and ventral spine

straw coloured, the other fins blackish with lighter bases, which posteriorly have a yellowish tint : ventral rays

and membrane dark. A yellow band passes from round the mouth towards the base of the pectoral fin.

Habitat.—East coast of Africa, seas of India to the Malay Archipelago, and beyond.

6. Balistes conspicillum.

Balistes Ainericanus (? Gmel. Linn. p. 1473), Lacep. i, p. 375, t. xvi, f. 2.

Balistes conspicillum, Bl. Schn. p. 474; Less. Voy. Coq. Zool. ii, p. 112, t. ix, f. 1; Quoy and Gaim.

Voy. Uranie, t. ix, f. 1 ; Cuv. Reg. Anim. : Cantor, Catal. Mai. Fish. p. 344 ; Temm. and Schleg. Fauna
Japon. Poiss. p. 289, t. exxix, f. 1 ; Richards. Ich. China, p. 201 ; Bleeker, Celebes, p. 780, and Atl. Ich. v,

p. 116, t. ccxxi ; Kaup, Sclerod. p. 223 ; Kner, Novara Fische, p. 400 ; Hollard, Ann. Sc. Nat. 1854, i, p. 326

;

Giinther, Catal. viii, p. 220.

Balistes bicolor, Shaw, Zool. v, pt. 2, p. 407.

Bhinecanthus conspicillum, Swainson, Fishes, ii, p. 325.

B. vi, D. 3/25-26, P. 14, A. 20-22, C. 12, L. 1. 44-54, L. tr. 27-31.

Length of head 3g-, of caudal fin 7 to 8, height of body 2^ to 2§ in the total length. Eyes—diameter

4 to 4i in the length of the snout. A groove in front of the eye. Teeth—white, compressed, notched. Fins—
first dorsal commences above the gill-opening : its spine coarse and about 1/2 as long as the head : second

dorsal and anal rather low. Ventral spine short, movable. Caudal rounded. Scales—covering cheeks and
snout: some osseous scutes behind the gill-opening: 21 or 2 whole and 2 half rows of tubercles on the side of

the tail. Colours—brownish, with large round white or yellow blotches along the lower half of the body :

below the first dorsal fin a liglit patch in which are numerous dark spots. A white band across the snout from
eye to eye : a light ring round the mouth, with a narrow one behind it. Caudal fin with a dark band in its

outer fourth edged with white.

Habitat.—Indian and Pacific Oceans.

7. Balistes viridescens, Plate CLXXVII, fig. 2.

Baliste verddtre, Lacep. i, pp. 335, 378, t. xvi, f. 3.

Balistes viridescens, Bl. Schn. p. 477 ; Riijip. Atl. Fische, p. 30 ; Bleeker, Nat. Tyds. Ned. Ind. vii,

p. 375, and Atl. Ich. v, p. 112, t. ccxxxi, f. 2; HoU. Ann. Sc. Nat. 1854, i, p. 324; Giinther, Catal. viii, p. 220;

Klunz. Fische Roth. Meer. 1871, p. 625.

B. vi, D. 3/24-26, P. 14, A. 23-24, C. 12, L. 1. 30-34, L. tr. 17.

Length of head 3J, of caudal fin 7, height of body 2| to 2~ in the total length. Eyes—diameter 3^^ in

length of snout, IJ diameters apart. A groove in front of the eye. TeetJi—white, compressed, notched. Fins

—first dorsal commences above the gill-opening, its spine coarse and about 1/2 as long as the head: soft

dorsal and anal rather elevated. Ventral spine short. Caudal truncated or rounded. Scales—covering cheeks

and snout : some osseous scutes behind the gill-opening. Four and a half rows of I'ecurved sijines on the side

4 T
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of the tail. Colours—a light ring round the muzzle joining one from below, and dividing the black lip from a

black band on the forehead : body brownish olive, each scale darkest in the centre : a wide blackish band from
the eye to the base of the pectoral fin : vertical fins yellowish with dark margins, having sinuous lines on
them : large blue blotches on the first dorsal fin, sometimes the base of the caudal is dark.

Habitat.—Red Sea, East coast of Africa, Andamans to the Malay Archipelago.

8. Balistes fuscus, Plate CLXXVIII, fig. 4.

Baliste grande-tache, Lacep. i, p. 3~8.

Balistes fuscus, Bl. Schn. p. 471 ; Giinther, Catal. viii, p. 222 ; Klunz. Fisch. Roth. Meer. 1871, p. 623.

Balistes signatus, Shaw, Zool. v. pt. 2, p. 416.

Balistes rivulatns, Riipp. N. W. Fische, p. 5G, t. xvi, f. 2 : Giinther, Catal. viii, p. 222.

Balistes cwrulescens, Riipp. Atl. p. 32, t. vii, f. 2 (young).

Balistes retieiilatws, Hollard, An. Sc. Nat. i, 1854, p. 312.

Balistes chrysospilus, Bleeker, Solor, p. 94, and Atl. Ich. v, p. Ill, t. ccxxv, f. 3.

B. vi, D. 3/25-26, P. 14, A. 23-26, G. 12, L. 1. 45-55, L. tr. 27-31.

Length of head Sj, of caudal fin 7, height of body 2j in the total length. Etjes—21 diameters from
the end of snout and 1 apart. Cheeks with naked grooves. Teeth— compressed and notched. Fins—dorsal

commences above base of pectoral fin, its spine strong and 2/3 of the length of the head. Ventral spine

movable. Caudal rounded in the young, truncate in the immature, deeply emarginate in the adult with the

outer rays often prolonged. Second dorsal and anal fins well developed. Scales—those on the cheeks in the

form of osseous tubercles, placed in rows at a short distance apart : some osseous scutes behind the

gill-opening : no spines on the side of the tail. Colours—dull yeUow, with vertical brown stripes and spots,

which sometimes enclose spaces. Three dark narrow interoi-bital bands. Vertical fins spotted T^ath dark in

the young, with yellow in the adult. Old examples brown, with the vertical fins light edged.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago. The example figured

(life-size) was from Ceylon. It attains ujjwards of a foot and a half in length.

9. Balistes flavimarginatus,* Plate CLXXVIII, fig. 1.

Riipp. Atl. Fische, p. 33, N. W. Fische, p. 54, t. xv, f. 1-2 ; Bleeker, Mol. p. 303, and Atl. Ich. v, p. 113,

t. ccxviii, f. 3, and t. ccxxiv, f. 3 ; Peters, Fisch. Mossam. p. 276; Giinther, Catal. viii, p. 223; Klunz. Fish.

Roth. Meer. 1871, p. 626.

Melichthys marginatus, Swainson, Fishes, ii, p. 325.

Balistes Beeri, Bleeker, Celebes, p. 53.

B. vi, D. 3/26-27, P. 15, A. 23-24, C. 14, L. 1. 30-35, L. tr. 19-21.

Length of head 3|, of caudal fin 6|, height of body 2^ in the total length. Eyes—3| diameters from

end of snout and 1^ apart. A groove in front of the eye. Teeth—compressed and notched. Fins—first

dorsal commences above the gill-opening, its anterior spine stout. Ventral spine movable. Caudal rounded

in the very young, truncated in the immature, deeply concave and having the lobes produced in adults.

Second dorsal and anal well developed. Scales—anterior part of snout partly covered with tubercular

rudimentary scales, in the adult the cheeks are not entirely scaled : a few scutes behind the gill-opening.

Four to six rows of rather small recurved spines of the side of the tail. Colours—superiorly of a bluish stone,

becoming lighter on the sides and below, where it becomes of a buif colour. The lower surface of mouth and

chest orange, fading into yellow : immature with dark spots in the centre of some of the scales : vertical fins

with a dark base and a light outer half along the centre of which is a dark band. Adults become of a

nearly uniform colour.

Habitat.—Red Sea, Andamans to the iMalay Archipelago. The largest example personally captured was

20 inches in length. Balistes Brasiliensis, Bl. Schn. p. 470, is considered by Dr. Peters to be this species.

10. Balistes aculeatus, Plate CLXXVIII, fig. 3.

Linn. Syst. Nat. i, p. 406 ; Bloch. t. 149 ; Gmel. Linn. p. 1466 ; Bonn. Ich. p. 18, t. xi, f. 35 ; Bl. Schn.

p. 465 ; Cuv. Reg. Anim. ; Lacep. i, p. 367, t. xvii, f , 1 ; Swainson, Fishes, ii, p. 324 ; Bennett, Beechey's Voy.

Blossom, Zool. p. 69, pi. xxii, f. 2 ; Jenyns, Voy. Beagle, Fish. p. 155 ; Bleeker, Balist. p. 15, and Atl. Ich. v,

p. 120, t. ccxvi, f. 3; Rich. Voy. Samarang, Fish. p. 24 ; Peters, Fisch. Mossam, p. 276; Hollard, Ann. Sc.

Nat. i, 1854, p. 333 ; Giinther, Catal. viii, p. 223.

Balistes verrucosus, Bonn. Ich. p. 18.

* Amongst Sir Walter Elliott's drawings of fish from Madras, is a beautiful and as I believe nnnamed Balistes : it is thus

referred to by Jerdon (Madr. .Jouiii. Lit. and Science, 1851, p. 149), "Balistes— ? Varri km-aica, Tamil. Greenish, with red

Idniiiiudinal stripes : caudal red and yellow." The figure is 8J inches in length. A groove in front of snout. Fins—second dorsal

ami anal rather high anteriorly : Ciuulal deeply Innattd. Scaler—cover cheeks. Coiowrs—olive dashed with green along the back and

sides, becoming light on the abdominal surface : four purplish bands along tlie cheek: numerous nan'ow purple bands e.vtend obliquely

along the whole leu;; lb of the body, the superior ones enilirig along the dorsal profile, the inferior being broken up. Vertical fins

bluish, with a dark baud along the Use of each ; caudal light gr.iy, with carmine outer edges and posteriorly carmine edged with yellow.
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Balistes ornatissimus, Less. Voy. Coq. Poiss. i, p. 119, t. s, f. 1.

Rhinecaiithus oriuitissimus, Swainson, Fishes, ii, p. 325.

Balistes armatus, Cuv. Reg. Anim.
Balistes striatus, Gronov. ed. Gray, p. 32.

Balistrapus verrucosus, Kaup, Sclerod. p. 226. (not Linn.)

B. vi, D. 3/24-2.5, P. 14, A. 21-22, C. 12, L. 1. 38-40, L. tr. 22.

Length of head ^, of caudal fin 7, height of body 2f in the total length. Eyes—5 diameters from

the end of snout and \\ apart : no gi'oove in front of eye. Teeth—compressed, notched, those in centre of

lower jaw longer than those in the upper. Fins—first dorsal commences above the giU-opening, its anterior

spine strong and about 1/2 as long as the head. Ventral spine movable. Caudal rounded in the young,

undulated in the adult. Second dorsal and anal of moderate height. Scales—entirely cover the cheeks : some

osseous scutes behind the gill-opening. Two and a half rows of recui'ved spines on the side of the tail.

Colours—grayish, with a large dark blotch along the side of the body and extending to the anal fin. Four

dark blue interocular bands divided by three black ones : three blue lines pass from the eye to the base of the

pectoral, the two first being separated by a black band : an orange band goes from the angle of the mouth to the

same place : four or five oblique white bands pass from the middle of the body to the anal fin : caudal sjjiues

black and situated on a white base.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago, and beyond.

11. Balistes rectangulus, Plate CLXXVIII, fig. 2.

Baliste echarpe, Lacep. i, pp. 333, 3-52, t, xvi, f. 1 ; Cuv. Reg. Anim.
Balistes rectangulus, Bl. Schn. p. 46.5 ; Cuv. Regn. Anim. : Guer. Menev. Icon. Reg. An. Poiss. t. ccvi,

f. 2 ; Richards. Voy. Samarang, Zool. p. 24 ; Kaup, Sclerod. p. 220 ; Gunther, Fish. Zanz. p. 134.

Balistes medinilla, Quoy and Gaim. Voy. Uranie, i, p. 206, Poiss. t. xlvi, f. 2 ; Swainson, Fishes, ii,

p. 324, f. 103.

Balistes erythropteron. Lesson, Voy. Coq. Zool. ii, p. 123, t. x, f. 3.

Balistapus rectanrjulas, Kaup, Sclerod. p. 226.

Balistes ductus, Bleeker, Amboina, p. 96, and Atl. Ich. v, p. 119, t. ccsxviii, f. 1 ; Hollard, Ann. Sc.

Nat. 1854, i. p. 335.

B. vi, D. 3/23, P. 14, A. 20-22, C. 12, L. 1. 42, L. tr. 24-28.

Length of head 3, of caudal fin 8, height of body 2|- in the total length. Eyes—5 diameters from the

end of snout and 2 apart. No groove in front of the eye. Teeth—compressed and notched. Fins— first

dorsal commences above the gill-opening, its anterior spine strong, and 2/5 of the length of the head. Ventral

spine movable. Caudal slightly rounded or cut nearly square. Second dorsal and anal of moderate height.

(Sca?es— entirely cover the cheeks : some osseous plates behind the gill-opening : 3j rows of recurved spines

on either side of the tail. Colours—olive, a black band edged with blue passses from below the eye and

widening is continued to the vent and along the anterior two-thirds of the base of the anal fin : in front of

this band a yellow one, also having a blue outer edge, passes from the eye to the anterior portion of the base

of the pectoral fin : another narrow black band edged with blue passes from behind the gill-opening towards

the end of the soft dorsal : a black angular band edged with blue, the angle pointing forwards, exists on the

free portion of the tail, extending forwards nearly to the middle of the base of the anal fin. Three very

narrow black interocular bands, dividing four wider blue ones. A light blue band edged with black across the

snout : fins light coloured, first dorsal bluish, with a light outer edge, which has a narrow brown base and a

black outer margin : pectoral with a black base.

Hahiiat.—East coast of Africa, seas of India to the Malay Archipelago and beyond. The example

figured (7i inches in length) was from the Malay Archipelago, and for it I am indebted to Dr. Hubrecht, of

Leyden.

12. Balistes undulatus, Plate CLXXVII, fig. 4.

Mungo Park, Trans. Linn. Soc. iii, p. 37 ; Lacep. iv, p. 682 ; Gunther, Catal. viii, p. 220 ; Klunz. Fische

Roth. Meer. 1871, p. 629.

Balistes aculeatus minor, Forsk. Desc. Anim. p. xvii. No. 47.

Balistes lineatus, Bl. Schn. p. 460, t. 87 ; Riippell, Atl. Fische, p. 29 ; Richards. Ich. China, p. 318
;

Bleeker, Beng. p. 78, Balist. p. 14, and Atl. Ich. v, p. 118, t. cxxix, f. 2 ; Peters, Fisch. Mossam. p. 276 ;

Hell. Ann. Sc. Nat. 4th Series, i, p. 337 ; Kner, Novara Fische, p. 400.

Balistes aculeatus (/3. viridis), Bennett, Fish. Ceylon, p. 10, pi. x.

Balistes eapistratus, TUes, Mem. Acad. Sc. St. Petersb. vii, p. 301, t. ix.

Balistes LamouroiixH, Quoy and Gaim. Voy. Uranie, Zool. p. 208, t. xlvii, f. 1 ;
Swainson, Fishes, ii,

p. 324.

Bfhinecanthus lineatus, Swainson, Fishes, ii, p. 325.

Balistes sesquilineatus, Bennett, Beechey, Voy. Blossom, p. 69, pi. xxi, f . 3.

Balistes porcatus, Gronov. ed. Gray. p. 32.

Mol-hotah, ' Rice pounder," Cingalese.
4 T 2
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B. vi, D. 3;25-26, P. 14, A. 22, C. 12, L. 1. 40, L. tr. 23-2(3.

Leucrtli of liead 3|, of caudal fin G^, height of body 2^ in the total length, ^yes—high up and not

above 1/2 a diameter from posterior end of head, 1^ diameters apart. Xo groove m front of eye. Fins—

second dorsal and anal fins rather low, the corners rounded. Ventral spine movable. Posterior edge of

caudal fin convex or undulated. Sca?es—cheeks entirely scaly: a patch of a few enlarged scutes behind the

D-'ill opeinno-- 4 to G strong spines on either side of the tail in two rows. C'o?onrs—brownish, with numerous

Sndulatin"-"yellow lines from the eye and back to the anal and caudal fins : three or four likewise pass from the

ano-le of the mouth and lips to between the ventral and anal fins : a dark band along the base of the second

dorsal and anal : and a black margin to interspin.ms membrane between first and second dorsal spines. In

some examples a black blotch exists at the side of the tail near the base of the caudal fin.

Habitat.—'Red Sea, East coast of Africa, seas of India to the Malay Archipelago, and beyond, ihe

example figured (a skin 10 inches in length) was from the Andamans.

13. Balistes erythrodoii, Plate CLXXY, fig. 4.

Baliste noir, Lacep. i, pp. 378, 380, t. xv, f. 2. „- , , ^r t> i ^

Xe7iodo>i niger, Eiipp. N. W. Fische, p. 63, t. xlv, f. 3; Bleekor, Balistes, p. 37 (not ilungo Park).

Eryfhrodon niger, Riipp. Verz. Fisch. Senck. Mus. p. 34 ; Blocker, Atl. Ich. v, p. 10b, t. ccxix.

Zeiiodon niger, Swainson, Fishes, ii, p. 325.

Pijrndon mger, Kaup, Sclerod. p. 222 ; Bleeker, En. Pise. p. 103.

Balistes niger, Hollard, Ann. Sc. Nat. 1854, i, p. 315.

Balistes erythrodon, Giinther, Catal. viii, p. 228 ; Klunz. Fisch. Roth. jMecr. 18,1, p. b31.

B. vi, D. 3/35, P. 14, A. 30, C. 12, L. 1. 33-35, L. tr. 17.

Length of head 41, of caudal fin 31, height of body 3 in the total length. Eyes—3 diameters from end

of snout and l\ apart. A shallow scaly groove in front of eye. Lower jaw projecting. Teei/i—reddish-brown,

strono-ly compressed, notched: the tooth on the side of the central pair in the upper jaw considerably

proiectino- Fins—Hvst dorsal commences above the gill-opening, its spine strong and about 1/2 as long as the

head Ventral spines movable. Caudal deeply concave, with its outer rays prolonged. Second dorsal and

anal elevated, especially anteriorly. .S'ca/es—cheeks entirely scaly : some enlarged scutes behind the giU-openmg.

Scales roughened, those along the middle of the body and tail with a smaU elevated tubercle on each, but no

prominent spines. Colorirs—oi a deep brown, a black stripe after encircling the mouth goes to the base of the

pectoral fin. Vertical fins nearly black, the caudal with a white posterior edge.

Hahitat.—'Red Sea, East coast of Africa, seas of India to the Malay Archipelago. The example figured

(life-size) was from ]\Iangalore, where it was procured by Dr. Dobson.

Genus, 3

—

Monacanthus, Cuvier.

Aliitarius Cuv. : Stephanolepis, Gill : Cha-.todermis, Paramonacantlms, Amanses, Gray : Pseudoraona-

cantlms, Liomonacanthus, Oxymonacanthus, Branchaluteres, Acauthahderes, Ceratacanthus, Paralnteres, Pseuda-

luteres and Aluteres, Bleeker.

Body compressed. Barbels absent. Incisorifyrm teeth in both jatvs, in two rows in the upper wi^h six i^i

the outer r^, and a single row of six in the mandibles. The first dorsal fin composed of a spine u-hich may be

feeble or strong and merely rough, or provided posteriorly or laterally zvith barbs, occasionally a second rudimentary

owe ventral fin, when present, reduced to a single osseous process, sometimes rudimentary and either movable or

fixed. Scales minute and rough : cutaneous filaments present in some species : the side of the tail may he pecuiiarly

armed in adult males, but less apparently so or not at all in the females. Vertebrw 7/11-14.

SYNOPSIS OP INDIAN SPECIES.

A..—Dorsal spine with only 2 rows of barbs, pointing backwards and downwards.

1. Monacanthus setifer, D. 1/28-34, A. 29-33. Second dorsal fin with its first ray prolonged. Brownish,

marbled and streaked with darker. Indian and Atlantic Oceans.
p t t i. ^i

2. Monacanthus choirocephalns, D. 1/28, A. 28-30. Fleshy tentacles over body. Seas of India to the

]\Ialay Ai-chipelago.

B.

—

Dorsal spine rough but barbless.

3. Monacanthus monoccros, D. 1/46-48, A. 48-53. Snout moderately produced, with its upper profile

convex. Indian Ocean and Atlantic portions of tropical America.

4. Monacantlius scriptus, D. 1/44-48, A. 47-52. Snout produced with its upper profile concave. Indian

Ocean. •*

A.—Dorsal spine with only 2 rows of barbs, pointing backwards and doimivards.

1. Monacanthus setifer.
~^-

Bennett, Proc. Zool. Snc. 1831, p. 112: Hollard, Ann. Sc. Kat, 1854, ii, p. 342, pi. xii, f. 4
;
Dekay,

New York Fauna, Fish. p. 337, pi. lix, f. 1!'4 : Giinther, Catal. vili, p. 23i.».
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MonacantJius cirrifer, Temm. and ScUegel, Fauna Japon. Poiss. p. 290, t. cssx, f. i ; Bleeker, Japan,

MonacantJius varius, Ranzani, Nov. Comm. Ac. Sc. Inst. Bonom. 1842, v, p. 6, t. ii.

Monacanthus hroccus, Storer, Proc. Bost. Soc. Nat. Hist. 1842, p. 84 (not Mitchell).

Mo7iacanthusfihimentosus and gallintda, Val. in Webb and Bertlial. lies Canar. Poiss. p. 95, pi. svii, f. 1.

Monacanthus signifer, Storer, Mem. Am. Ac. ii, 1S4G, p. 497, and viii, p. 426, t. xxxv, f . 1.

Monacanthus atiriga, Lowe, Proc. Zool. Soc. 1854, p. 253.

Monacanthus Massachusetteasis, Storer, Fish. !Mass. p. 174, and Mem. Am. Ac. viii, p. 425, t. xxsiv, f. 4
;

Dekay, 1. c. p. 336, t. Ivii, f. 187.

Monacanthus honiuhi, Bleeker, 1. c. t. iii, f. 3, and Japan, p. 13, c. fig.

Monacanthus auratus, Castelnau, Poiss. Afr. Austr. p. 77.

B. vi, D. 1/28-34, P. 12, A. 29-33, C. 9.

Length of head 3^ to 3-|, of caudal fin 4^, height of body 2^ to 2f in the total length. Eyes—situated

in the posterior half of the head, 2 to 2i diameters from the end of snout. Body elevated. Fins—the first

dorsal situated above the posterior portion of the eye, and at the highest point of the dorsal profile : the spine

may be strong or weak, prolonged or not so. Second dorsal having its anterior ray occasionally with a
filamentous prolongation. Ventral spine small, movable, attached to the abdominal membrane. Caudal rounded.

Scales—present but small, the skin appears as if it were velvety. Colours—of a dull brown, with dark blotches

and streaks : caudal fin with two dark vertical bands.

Uiihitat.—East coast of Africa, seas of India to China and Japan : also tropical and sub-tropical parts of

the Atlantic.

2. Monacanthus choirocephalus, Plate CLXXIX, fig. 3.

Bleeker, Balist. p. 19, pi. ii, f. 4 ; Giinther, Catal. viii, p. 242.

Paramonacanthus choirocephalus, Bleeker, Atl. Ich. v, p. 131, t. ccxxvii, f. 3.

B. vi, D. 1/28, P. 13, A. 28-30, C. 12.

Length of head 3j, of caudal fin 5, height of body 2-| in the total length. Eyes—situated in the

posterior half of the head over the gill-opening and below the dorsal spine : 2i diameters from the end of

snout and 1 apart. Body rather elevated, profile from snout to first dorsal fin almost straight. The origin

of the second dorsal fin is at nearly the highest point of the dorsal profile. Fins—dorsal spine situated over

the last 1/2 of the eye, rather weak, rough anteriorly, and with a row of small barbs on either side of its

posterior surface. Second dorsal and anal with the first few rays rather shorter than the succeeding ones.

Ventral spine movable, without any enlarged spines at its termination. Caudal rounded, sometimes with a

setiform prolongation of one of its upper rays. Scales—indistinctly visible, skin not very rough : numerous
small fleshy tentacles on the sides of the body. Colours—of a gray stone-colour, with irregular and rather

large black blotches : two dark bands across the caudal fin.

This species is not rare at Madras. It differs from the form described by Bleeker in having numerous
fleshy appendages over the body.

Habitat.—Madras to the Malay Archipelago.

B.

—

Dorsal spine rough hut harbless.

3. Monacanthus monoceros, Plate CLXXIX, fig. 2.

Balistes monoceros, Osbeck's Voy. transl. by Forster, 1771, i, p. 173; Linn. Syst. Nat. i, p. 404; Bloch.

t. 147 ; Bonn. Ich. p. 17, t. x, f. 34 ; Gmel. Linn. p. 1462, var. a. ; Bl. Schn. p. 462 ; Lacep. i, p. 386.

Lija barhuda, Parra, p. 48, t. xxii, fig. 2.

Balistes Kleinii, Gmel. Linn. p. 1472.

Balistes monoceros, var. nnicolor, Bl. Schn. p. 463.

Balistes serraticornis, Freminv. Nouv. Bull. Sc. Soc. Philom. No. 67, p. 249, t. iv, f. 1.

Aleuteres Berardi, Less. Voy. Coq. Zool. p. 107, t. vii ; Richards. Voy. Sulphur, Ich. p. 132, pi. Ixi, f. 1,

and Ich. China, pp. 202, 318 ; Jerdon, M. J. L. and Sc. 1851, p. 149.

Aluteria cinerea, Temm. and Schleg. Fauna Japon. Poiss. p. 292, t. cxxxi, f. 1.

Alutera monoceros, Swainson, Fishes, ii, p. 327.

Alutarius amphacanthoides and inacracanthus, Bleeker, Balist. pp. 22, 23, t. ii, f. 5, and t. iii, f. 6.

Alutarius obliteratus. Cantor, Catal. Malay. Fish. p. 353 (young).

Balistes linguatula, Gronov. Syst. ed. Gray, p. 35.

Aluterus anginosus, Hollard, Ann. Sc. Nat. 1865, iv, p. 11.

Alutera Oiintheriana, Poey, Proc. Ac. Nat. Sc. Phil. 1863, p. 184.

Aleuteres monoceros, Cuv. Regn. Anim. ; Bleeker, Atl. Ich. v, j). 140, t. ccxxvi, f. 2.

Monacanthus monoceros, Giinther, Catal. viii, p. 251.

B. vi, D. 1/46-48, P. 14, A. 48-53, C. 12.

Length of head about 4, of caudal fin 8, height of body from 2| to 3^ in the total length. Eyes —reiiher
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small, situated between the upper end of gill-opening and first dorsal fin. Body oblong, snout moderately
produced with its upper profile convex. Fins—vertical ones low : dorsal spine weak. No ventral spLnc.

Caudal truncated or very slightly convex. Colours—brownish or blackish, the fins yellow.

This fish "looks like a flounder at a distance, and has almost the same taste, but is not so fat,"

Osbeck, 1. c.

Hahitat.—East coast of Africa?, seas of India to the Malay Archipelago and Japan : Atlantic portions

of tropical America. An example in the Madras museum is 15 inches in length. The specimen figured

was from the Andaman Islands.

4. Monacanthus scriptus, Plate CLXXX, fig. 3.

Balistes scriptus, Osbeck's Voyage, translated by Forster, i, -p. 174.

I/ija trompa, Parra, p. 46, t. xxii, fig. 1.

Balistes Icevis, Bl. Ausl. Fisch. t. ccccxiv.

Balistes monoceros var. Irevis, Bl. Schn. p. 4G3.

Alutarius Icevis, Cuv. Regno An. ; Swainson, Fishes, ii, p. 327 ; Cant. Mai. Fish. p. 355 ; Bleek. Beng.

p. 80, and Balist. p. 22 ; Jerdon, M. J. L. and Sc. 1851, p. 149 ; Hollard, Ann. Sc. Nat. 1855, iv, p. 15 ; Day,
Fish. Malabar, p. 259.

Balistes ornatus, Marion de Proce, Bull. Philom. 1822, p. 131.

Aluteres pareua, Less. Voy. Coq. Zool. p. 106.

Monacanthus prohoscicleus, Ranzani, Nov. Comm. Ac. Sc. In.st. Bonon. v, 1842, p. 8.

Aleuteres Icevis, Richards. Voy. Sulph. Ichth. p. 131, pi. 61, fig. 3, and Ich. China, p. 202.

Aluterius venosus, Hollard, Ann. Sc. Nat. 1855, iv, p. 14, pi. i, fig. 3.

Alutera pieturata, Poey, Proc. Ac. Nat. Sc. Philad. 1863, p. 183.

Aluteres scriptus, Bleek. Atl. Ichth. v, p. 141, pi. ccxxvii, fig. 4.

Monacanthus scriptus, Gunther, Catal. viii, p. 252 ; Klunz. Fische Roth. Meer. 1871, p. 032.

B. vi, D. 1/44-48, P. 15, A. 47-52, C. 12.

Length of head 4 to 4i, of caudal fin 3} to 3§, height of body 4j in the total length. Ei/es—of

moderate size, situated between the upper end of the gill-opening and the first dorsal fin. Body oblong, snout

produced, with its upper profile concave. Teeth-—8, compressed and pointed. Fins—vertical ones low, dorsal

spine weak and of moderate length. No ventral spine. Caudal wedge-shaped. Colours—buff, covered with
small brown spots and blue lines.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago, and beyond : attaining

at least two feet ia length. The example figured (stuffed) 12 inches long, was from ISIadras.

Genus, 4

—

Anacanthus, Graij.

Fsilocephalus, Swainson : Pogonognathus, Blocker.

Body compressed, elongated. A fleshy barbel beloio the symphysis of the lower jaw. Incisoriform teeth in

hothjaius, in two rows in the upper and one roiv wi the loioer jaw. The first dorsal in the form of a single flexible

spine: the second and the anal with many rays : ventral fin absent. Body covered with fine asperities. Vertebrce

29-30.

Geographical distribution.—Seas of India to the Malay Archipelago, and beyond.

Anacanthus barbatus, Plate CLXXIX, fig. 1 (Female).

Balistes (Anacanthus) barbatus, Gray and Hardw. 111. Ind. Zool. (Male).

Alatarius barbatus, Cantor, Catal. Malay. Fish. p. 357, pi. viii, fig. 1 (Female).

Pogonognathus barbatus, Bleeker, Celebes, p. 73, and Balist. p. 24, t. v, f. 11.

Psilocephalus barbatus, Swainson, Fishes, ii, p. 327; Bleeker, Atl. Ich. v, p. 143, t. ccxxvi, f, 1 (Male).

Aluterus barbatus, HoUard, Ann. Sc. Nat. 1855, iv, p. 17, t. i, f 4 (Female).

Anacanthus barbatus. Gray, Zool. Misc. 1831, p. 8 ; Gunther, Catal. viii, p. 255.

Crassi kola and Watamoo hola, Tamil.

B. iii, D. 1/49-52, P. 10, A. 57-64, C. 12.

Length of the head about 1/3 of that of the body excluding the caudal fin. Eyes—high up, behind

and above the branchial opening. Body strongly compressed, with a fleshy barbel below the symphysis of the

lower jaw. In the male there is a skinny prolongation from the throat and continued nearly as far as the anal fin,

it is supported by a prolongation of the pelvic bone. Fins—second dorsal and anal low : caudal wedge-shaped,

its central rays the longest. Colours— dull brown or gray, fins yellow, the caudal with about six vertical or

angular dark bands not so wide as the ground colour.

Habitat.—Seas of India to the Malay Archipelago. Is very common at Madras, especially the young.

It attains at least 10 inches in length.

Third group

—

Ostraciontina.

Body angular, with the dermal covering forming a carapace, leaving the snout and bases of the fins

covered by skin. Spinous dorsal and ventral fins absent, except in the form of osseous protuberances.
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Genus, 5— Ostracion, Artedi.

L(Bto]}Jirijs, Tetrosomus and Wiinesomus, Swains. : AcantJwstracion, Bleeker : Cihotimi, Kaup.

Braiichiosterjals six. Body shortened and angular, with the integuments modified into a solid carapace
composed of angular osseous plates in juxtaposition with one another, but leaving the snout, bases of thefiiis, and the

hind portion of the tail, covered by soft shin. They may be destitute of spines or have them variously situated. The
carapace from three to five ridged, and closed behind the anal fin. Mouth small, premaxillaries and maxillaries

coalescent. Teeth slender and in one row. A single sjnneless dorsal fin placed opposite the anal. Ventrals absent.

These fishes with their hard, box-like outer covering and angular form are easily recognised, and although
the species differ widely amongst themselves, the intermediate forms preclude the possibility of subdividing
them into Genera.* The spines observed on some of the species vary with the age of the individual.

SYNOPSIS OF SPECIES.

a.—Carapace 3-ridged, with or witlcout spines.

1. Ostracion turritus. A compressed triangular dorsal, also a supraorbital spine: each ventral ridge

vrith 4 spines. A blue spot in each scute. Red Sea, seas of India to the Malay Archipelago.

b.—Carapace 4 or b-ridged, spineless.

2. Ostracion cubicus. No median dorsal ridge. A blue black-edged ocellus in the centre of most of the

scutes. Red Sea, seas of India to the Malay Archipelago, and beyond.
3. Ostracion punctatus. No median dorsal ridge. Numerous white dots, sometimes confluent into

lines. East coast of Africa, seas of India to the Malay Archipelago, and beyond.
4. Ostracion nasus. A median dorsal ridge. Black spots irregularly scattered over the body. Seas of

India to the Malay Archipelago, and the Pacific.

c.

—

Carapace 4<-ridged, spines present.

5. Ostracion cornutus. A supraorbital forwardly directed spine, and a similar one directed backwards
at the posterior extremity of each ventral ridge. Blue and black spots on body and tail. Red Sea, seas of

India to the Malay Archipelago, and beyond.

a.—Ca.rapcvce 3-ridged, with or xvithout spines.

1. Ostracion turritus, Plate CLXXXI, fig. 4.

Ostracion gibbosus, Linn. Syst. Nat. p. 1443 ; Gmel. Linn. p. 1443 ; Kaup, Sclerod. p. 218 ; Giinther,

Catal. viii, p. 2.58.

Ostracion turritus, Forsk. Desc. Anim. p. 7-5, No. 113 ; Bloch, t. 136 ; Gmel. Linn. p. 1442 ; Bl. Schn.

p. 600; Bonn. Ich. p. 22; Lacep. i, p. 470; Cuv. Regn. Anim.; Riippell, Atl. p. 5; Bleeker, Balist. p. 31,

Japan, p. 13, and Atl. Ich. v, p. 31, t. cciii, f. 3; Jerdon, M. J. L. and Sc. 18.51, p. 150; Hollard, Ann. Sc.

Nat. 18.57, vii, p. 156; Klunz. Fisch. Roth. Meer. 1871, p. 634.

Chamean marin, Bonn. p. 22, t. 14, f. 47.

Ostracion dromadaire, Lacep. i, p. 470.

Tetrosomns turritus, Swainson, Fishes, ii, p. 323.

Lactophrys camelinus, Dekay, New York Fauna, Fish. p. 341, t. Iviii, f. 190.

Cttl-planchee, Tamil.

D. 9, P. 10, A. 9, C. 10.

Carapace 3-ridged, the superior or dorsal ridge being elevated and superiorly compressed into a sharp

triangular spine. Each lateral or ventral ridge well developed, and armed with 4 triangular, flattened and
strong spines directed backwards. Body about as wide as high, being of a triangular shape, the apex being

above. The carapace forms a moderately broad bridge across the back of the tail. A compressed supraorbital

spine directed upwards or a little backw^ards. Teeth—12 in the upper and 8 in the lower jaw, conical, weak,

and of a brownish colour. Fins—dorsal and anal highest anteriorly : caudal rounded or truncated. Scutes—
from 9 to 11 from the gill-opening to the tail, 9 or 10 transversely : and about 11 across the ventral surface.

Colours—olive brown, with 3 badly marked dark bands in the lower 1/3 of the body, and a fourth just behind

the base of the dorsal fin. A light blue spot in the centre of each scute. Fins straw-coloured, the caudal

with two dark vortical bands, one at its base, the other at its outer extremity. The young have several dark
blotches and bands over various parts of the body, and a ridge extends from the orbit to the upper part of the

bridge over the tail.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago, and reported from

* Except Genus Aracana, Gray, which I consider to be distinct, the carapace remaining unclosed behind the anal tin,

whereas it is closed in the various species of Ostracion.
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New York. The example figured (life-size) was from Madras, where it ahounds. It attains at least 9 inches

in length.

b.—Carapace, 4 or 5-ridfjed, spineless.

2. Ostracion cubicus, Plate CLXXXI, fig. 3.

Ostracion tetragonus, Linn. Mns. Ad. Fred. p. 59 ; Bleeker, Atl. Ich. v, p. 39, t. eci, f. 2, and t. ceiii, f. 2

;

Day, Fish. Malabar, p. 25-1 ; Giinther, Fish. Zanz. p. 129.

Ostracion hiberculattis, Linn. Syst. Nat. i, p. 409 ;
Gmel. Linn. p. 1443.

Ostracioji cubicus, Linn. 1. c. p. 410; Bloch, t. 137 ; Gmel. Linn. p. 1443 ;
Lacep. i, p. 4G1, t. xxu, i 1

;

Bonn. p. 22; Rupp. Atl. Fische, p. 3; Cuv. Regn. Anim. ; Bleeker, Balist. p. 3.5, t. vii, f. 14 ;
Lefebv. Voy.

Poiss. p. 238, pi. viii; Swainson, Fishes, ii, p. 323 ; Peters, Fisuhe Moss. p. 275 ;
Hollard, Ann. be. Nat. l8oi,

vii, p. 162 ; Gi'mther, Catal. viii, p. 260 ; Klunz. Fische Roth. Meer. 1871, p. Go4.

Abu senchiJc, Forsk. Desc. Anim. p. 17, No. 48.

Ostracion deux-tubercles, Lacep. i, p. 459.

Ostracion bituberculatus, Bl. Schneider, p. 501.

Ostracion argus, Riippell, Atl. Fische, p. 4, f. 1 (variety) ;
Kliinz. 1. c. p. 636.

Ostracion immacidatus, Temm. and Schleg. Fauna Japon. Poiss. p. 296 ;
Bleeker, Japan, p. 55

;

Brevoort, Fish. Japan, p. 284.

Ostracion tesseriila, Bleeker, Mol. p. 305 (not Cantor).

D. 10, P. 10, A. 10, C. 10.

Carapace 4-ridged and spineless : ridges blunt, but the ventral more prominent than the dorsal ones.

Body about as wide as high : back convex, but without any distinctly raised ridge along the median line.

The carapace forms a broad bridge across the back of the tail. Interorbital space concave. Teeth—ahou.t 10 in

either jaw conical, weak, and of a reddish-brown colour. F/jts—dorsal and anal highest anteriorly : caudal

truncated and equal to about 1/5 of the total length. Scutes—about 10 between the gill-openmg and the tad,

5 or 6 transversely : and 5 or 6 across the ventral surface. Cu^ours—brownish, with a single blue black-edged

ocellus in the centre of most of the scutes : sometimes these spots are absent from some parts of the body : on

the head they are frequently black, and have more than one sjwt on each scute. On the abdomen the spots

may be white, with or without black marks : or the spots may be black or even absent. The fins yellowish and

covered with black spots or immaculate.
i t i.j.

•

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago, and beyond. It attains

at least 18 inches in length.

3. Ostracion punctatus, Plate CLXXXI, fig. 2.

Ostracion pointille, JjaeeTp. i, Tp-p. 4:4:2, i-ir,, t. xx.i, i. I. „ , -r. i t.- i i ^ o t>i i

Ostracimi punctatus, Bl. Schn. p. 5W ; Cuv. Regn. Anim. : Jenyns, Zool. Beagle, Fish. p. 158 ;
Bleeker,

Banda, p. 108, and Atl. Ich. v, p. 39, t. ccii, f. 4 ; Hollard, Ann. Sc. Nat. 1857, vii, p. 16o
;
Gunther, Catal.

viii, p. 261.

Ostracion lentiginosus, Bl. Schn. p. 501.

Ostracion meleagris, Shaw, Zool. v, p. 428, t. clxsii, and Zool. Misc. t. ccliii.

Oibotion punctatus, Kaup, Sclerod. p. 216.

D. 9, P. 10, A. 10, C. 10.

Carapace 4-ridged and spineless : ridges blunt, but the ventral more prominent than the dorsal ones.

Body not quite so high as wide : back rather convex, but without any ridge along the median line. The

carapace forms a moderately broad bridge across the back of the tail : superior profile of snout concave.

Interorbital space concave, sometimes flat. Teeth—nhont 10 in either jaw, comcal, weak, and of a reddish-

brown colour. fi'»s—dorsal and anal highest anteriorly : caudal truncated and equal to nearly 1/5 of the

total length. Scutes—ahont 10 across the ventral surface. CVZomcs—reddish-brown, covered with numerous

white dots, which are sometimes confluent into lines.

Ilabitat.-'Enst coast of Africa, seas of India to the Malay Ai'chipelago, and beyond. The example

figured (life-size) was from the Malay Archipelago, and I am indebted for it to Ur. Hubrecht, of Leyden,

4. Ostracion nasus.

Bloch, t. cxxxviii ; Bl. Schn. p. 500 ; Bona. Ich. p. 23 ; Lacepcde, i, p. 458 ; Cuv. Regn. Anim. ;

Swainson, Fishes, ii, p. 323 ; Bleeker, Balist. p. 33, t. vii, f. 15, and Atl. Ich. v, p. 36, t. ccii, f. 5 {young), and

t. cciv, f. 2 {adult) ; Hollard, Ann. Sc. Nat. 1857, vii, p. 161 ; Day, Fish. Malabar, p. 253 ; Gunther, Catal.

viii, p. 263.

Ostracium tesserula, Cantor, Catal. Mai. Fish. p. 367, pi. vui, f. 2, 3.

D. 9, P. 10, A. 9, C. 10.

Carapace 5-ridged and spineless : ridges rather sharp. Body wider inferiorly than high : a distinct

ridge along the median line of the back. The carapace forms a broad bridge across the back of the tail

:

interorbital space concave, more especially in the adult when a hump exists above the mouth. Teef/i—about



FAMILY, I—SCLERODERMI. 697

12 in the upper and 10 in the lower jaw, weak, pointed, and of a reddish-brown colour. Fhis—dorsal and
anal highest anteriorly : caudal rounded, and about 1/5 of the total length. Scutes—11 to 12 between the

branchial opening and the base of the caudal fin : and 6 or 7 transversely : 7 or 8 across the ventral surface.

Colours—greenish yellow, with small irregularly scattered round black spots, or one in the centre or at the

side of each scute : abdomen whitish : black spots on the tail and caudal fin. The young are bright orange-

yellow, with numerous black spots along the sides, and which are not situated in the centre of the scutes,

some black spots also exist over the caudal and on the base of the pectoral fins : the fins are yellowish, the

abdominal surface of a whitish yellow. Pupil golden.

Habitat.— Seas of India to the Malay Archipelago and the Pacific. I procured two young ones at Cochin,

but have not obtained the adult. It attains to at least 8| inches in length.

c.— Carapace ^i-ridged, spines present.

5. Ostracion cornutus, Plate CLXXVI, fig. 4.

Linn. Syst. Nat. p. 409; Bloch, t. 133; Gmel. Linn. p. 1443; Bl. Schn. p. 500; Lacep. i, p. 470;
Shaw, Zool. V, p. 223, t. clxx ; Temm. and Schleg. Fauna Japon. Poiss. p. 299, t. cxxxi, f . 4 ; Bleeker, Balist.

p. 32, and Atl. Ich. v, p. 33, t. ccii, f. 2 (//oung), t. cciv, f. 3 {adult); Jerdon, M. J. L. and Sc. 1851, p. 150;

Hollard, Ann. Sc. Nat. 1857, vii, p. 158;' Peters, Monats. Ak. Wiss. Berl. 1868, p. 460; Giinther, Catal.

viii, p. 2(;5.

Ostracion arcus, Bl. Schneider, p. 502; Bleeker, Atl. Ich. v, p. 35, t. ccii, f. 3 (adult), t. cciv, f. 4

(younrj).

Lactophris cornutus, Swainson, Fishes, ii, p. 324; Kaup, Sclerod. p. 217.

Ostracium cornutmn. Cantor, Catal. Malay. Fish. p. 365.

Ostracion Valentin!, Bleeker, Joum. Ind. Arch. 1848 {very young).

Martoo-plachee, Tamil.

D. 9, P. 11, A. 9, C. 10.

Car-apace 4-ridged and forming a bridge across the back of the tail. A long anteriorly directed and
conical supraorbital spine : and each ventral ridge terminates posteriorly with another somewhat similar one.

Dorsal ridge rather elevated aboat the middle of its length with a low ridge, but no spine. Interorbital space

very concave. Teeth—about 8 or 10 in either jaw, conical and weak. Fins—dorsal and anal highest

anteriorly : caudal truncated and equal to about 1/2 the total length. Scutes—about 10 between the gill-opening

and the tail, 5 or 6 transversely : and 7 across the ventral surface. Colours—carapace of a light brown, with
round blue spots all over it in moderate numbers, about one on each scute, some, however, being destitute of

any. Caudal blue spotted.

Amongst Sir W. Elliot's drawings is one of a variety of this species of a yellowish colour with light

spots, whilst the spines are excessively elongated. It was captui'cd at Waltair, April 1850.

Habitat.— Red Sea, East coast of Africa, seas of India, to the Malay Archipelago, and beyond.

4 V
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Family, II—GYMNODONTES, Cuvier,

Body more or less short. Some possess the means of dilating an elastic portion of the oesophagus, or
an abdominal sac, with air: or this power may be entirely wanting. Bones of the upper and lower jaw in

the form of a beak, having a cutting edge, and being covered with a layer of ivory-like substance in which a
median suture may be present or absent. A spineless dorsal, anal and caudal exist : pectorals present

:

ventrals absent. Dermal covering modified into small or large spines or laminse. Pelvic bones and air-vessel

present or absent.

Most of the Indian forms of fishes included in this family are reputed to be highly indigestible as

food or even virulently poisonous.

SYNOPSIS OP INDIAN GENERA.

First Group—Triodontina.

Tail and caudal fin distinct. Abdomen dilatable into a large compressed sac, which is supported by
an elongated pelvic bone. Air-vessel present.

1. Triodon. The upper jaw divided by a median suture : the lower jaw entire, p. 698.

Second group

—

Tetbodontina.

Tail and caudal fin distinct. A portion of the oesophagus dilatable and may be distended with air.

No pelvic bone. Air-vessel present.

A.

—

Jaws with a median suture.

2. Xenopterus. Dorsal and anal fins with many rays, p. 699.

3. Tetrodon. Dorsal and anal fins with few rays, p. 699.

B.

—

Jaws without any median suture.

4. Diodon. A simple nasal tentacle having a pair of lateral orifices. Body covered with stiff movable
spines, p. 708.

First group

—

Triodontina.

Tail and caudal fin distinct. Abdomen dilatable into a large compressed sac, which is supported by
an elongated pelvic bone. Air-vessel present.

Genus, 1

—

Teiodon {Ueinw.^, Cuvier.

BranoMostegals six. The upper jarv tvith, the loiver without, a median suture. Two separate nasal orifices

on either side. Tail elongated, terminating in a bilobed fin : dorsal and anal with few rays. Abdomen possessing a
large sac, the upper portion of which can be dilated u-ith air, whilst it is kept distended by elongated pelvic bones.

The dermal covering consisting of spinate, osseous la7nince, which are not imbricate. Air-vessel present.

Geographical distribution.—The single species of this genus at present recorded, has been taken in the

seas of India and the Malay Archipelago.

Triodon bursarius.

(Reinw.) Cuv. Regn. Anim. ; GriiBth in Cuv. An. King, x, pi. x ; Bleeker, Blootk. p. 20, and Atl. Ich.

V, p. 84, t. ccxiv, f. 1 ; Giinther, Catal. viii, p. 270.

Triodon macropterus, Less. Voy. Coq. Zool. pi. iv.

B. vi, D. 10-11, P. 15-16, A. 9-10, C. 18.

Length of head 4 to 4j, of caudal fin 7 in the total length. Eyes—situated in the posterior half of the

head. Interorbital space rather concave. Fins—dorsal situated in the last half of the distance between the

eye and the base of the caudal fin, and slightly in advance of the anal, both are highest anteriorly : caudal

emarginate. Colours—dull brown, a large, irregularly shaped, black yellow- or blue-edged spot is present on
the upper portion of the sac. Fins j'ellow.

Habitat.—Seas of India tj thg Malay Archipelago. It attains at least 21 inches in length.

Second group—Tetrodontina.

Tail and caudal fin distinct. A portion of the oesophagus dilatable and may be distended with air.

No pelvic bone. Air-vessel present.
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A.— Jaws with a median suture.

Genus, 2—XENOPTEEns (Bibron), Dumeril.

Chonerhinus, Bleeker.

Branchiostegals five. Back rounded : jaws divided by a median suture. Nostrils funnel shaped with fringed

margins. Dorsal and anal fins with many rays (23 to 38). PaHs of the body covered with fine dermal spines,

having double or treble roots.

These fislies, like the Tetrodons, are able to inflate their bodies with air and float on the water, abdomen

uppermost. They ascend large rivers, far above tidal influence. In some parts of Burma they are eaten, but

their bites are dreaded, and the Burmese assert that where they abound should anyone fall into the water they

attack him in droves, and almost immediately cause death by biting pieces out of his body. They readily take

a bait either of a piece of meat or a small fish.

Xenopterus naritus, Plate CLXXXII, fig. 1.

Tetraodon naritus, Richardson, Voy. Samarang, Fish. p. 18, pi. viii (adult) ;
Cantor, Mai. Fish. p. 383,

pi. X (young) ; Bleeker, IBlootk. p. 21, and Borneo, p. 439.

Tetrodon grandispina, Van der Hoeven, Handb. Dierk. 2nd Edit, ii, p. 275.

Xenopterus Bellangeri (Bibron), Dumeril, Rev. Zool. 1855, p. 281.

Chonerhinus naritus, Bleeker, En. Pise. Arch. Ind. p. 202, and Atl. Ich. v, p. 77, t. ccxi, f. 2 ;
Blyth,

J. A. S. of Beng. 1860, p. 173.

Xenopterus naritus, Giinther, Catal. viii, p. 271.

B. V, D. 32-38, P. 19, A. 28-32, C. 12.

Length of head rather more than its distance from the base of the dorsal fin. Eyes— rather small

:

interorbital space broad and flat. Lips thick and fringed. TeetJi—the lower a little larger than the upper

pair. Fins—the length of the base of the dorsal exceeds the length of the head, it is highest in the middle, but

its highest point is not equal to that of the body : anal similar to but rather smaller than the dorsal : caudal

slightly emarginate. Spines— with 2 or 3 roots, large, rather widely separated, situated between the eye and

base of the pectoral fin, above which they are continued a short distance : also present for a short distance behind

that fin and along the abdominal surface nearly as far as the vent. OoZoitra—pale yellow, darkest along the

back and in the lower 2/3 of the dorsal fin.

Habitat.—Through the rivers and estuaries of Burma to the Malay Archipelago.

Genus, 3—Tetrodon,* Linnaeus.

Leisomus, Lagocephalus, Girrhisomus and Psilonotus, Swainson : Kolacanthus, Gray : Prilonotus and

AncMsomus, Kaup : Tropidichthys, Bleeker : Promecocephale, Dilobomyctere, Ambhjrhynehote, Geneion,

Gatophorhyngue, Batrachops, BhyncJwte (Bibron) Dumeril : Bhyiichotus, Apsicephalus, Brachycephalus,

Hollard.

Back broad, or compressed into a ridge. Either jaw with a median suture. Should a conspicuous nasal

organ exist: there may be tiooon either side in a papilla (Tetraodon, Bleeker) : or a single tubular one (Crayracion,

Bleeker) : or an imperforate one having a fringed edge and the body spiny (Ghelonodon, Miiller) : or a simple round

cavity and the body smooth (Monotretus, Bib.) : or two imperforate tentacles on either side (Arothron, Mull.) : or the

nasal organs maybe inconspicuous, and the back compressed into a keel (Anosmius, Peters). Dorsal and anal fins

with few rays. Body wholly or partially covered with fine dermal spines, or such may be absent. There may be a

more or less distinct fold along the lower paH of the tail, and very apparent nasal organs^ (Gastrophysus, Miill.) :

or should the fold be absent, but the body be spinate and the nasal organs very distinct (Gheilichthys, Miill.) : or the

fold be absent and the skin smooth (Liosaccus, Giinther). A poHion of the cesophagus dilatable and able to be

distended with air. Air-vessel present and horse-shoe shaped.

The Tetrodons are termed Kuddul mah-cutchee, or " Sea Frogs " by the natives of Malabar, on account

of the noise they make when captured : although they are occasionally eaten by the lower classes, they are

Baid to occasion indigestion, so are usually avoided, whUe all of them emit an odour the reverse of agreeable.

The native doctors sometimes prescribe them in cases of lung afl'ections. The Burmese in some districts

consider these fishes to be poisonous, but in other localities they eat them, being very careful to first remove

the gall-bladder, which they assert occasions all the poisonous sj-mptoms. The Japanese eat one species as a

means of enabling them to commit suicide. The Andamanese eat these fishes, as 1 personally witnessed : they

appeared rather to prefer them to some of the better kinds. Hamilton Buchanan observed the fishes of this

genus are eaten by the poor, but are considered as indifferent food. Bleeker remarked on their poisonous

qualities at Batavia, where some species are prohibited from being sold : he enumerates T. oblongus and

T. reticularis as very venomous, T. stellatus as venomous, but says that T. lunaris is eaten. Cantor likewise

* Kappa, Tel. : Plachee, Tarn. Globe or pufffishes.

4 U 2
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remarked that due to their poisonous nature they are even objected to as mannrein Malayan countries. In Egypt
exists a poisonous Tetrodon, wliilst at the Cape of Good Hope eating a spotted Tetrodon has caused so many
deaths amongt the sailors in harbour, that they are specially warned against employing them as food.

The colours of these fishes are subject to considerable variation: thus (as in T. stellatus), abdominal

bands may be seen in the young (T. lineatus), but absent or only slightly marked in the adult : but the young
also may be destitute of these bauds. Spots may be present or absent, as in a variety of T. nitjropunctatus

there are no spots.

The extent of the spines may vary in the same species of the fish, thus in T. nigro2}unctatus some
examples may be almost entirely covered with well marked spines, or such may almost be concealed in the

skin, or even be nearly absent.

Geographical distribution.—Tropical and sub-tropical seas entei-ing estuaries, whilst some few are found

in fresh waters.

SYNOPSIS OP INDIAN SPECIES.

A.— Bade broad: nasal organs conspicuous.

a.—Tiro nasal openings on either side, situated in a single and prominent papilla (Tetraodon, Bleaker).

1. A fold of skin along the loiver part of the side of the tail {Gastrophysns, MiiUer).

1. Tetrodon inermis. Very soft spines on the abdominal surface only, and not extending to vent. A
dull band from eye to tail, above this plumbaceous, below silvery white. Seas of India to Japan.

2. Tetrodon lunaris. Spines along the back to the dorsal fin, and along the abdomen. Silvery.

3. Tetrodon saeleratus. Spines along the back to the dorsal fin, also along the abdomen. Greenish

superiorly, with brown spots : a triangular white spot before the eye. Red Sea to the Malay Archipelgo, and

beyond.

4. Tetrodmi hi/psehgenion. Spines of moderate size, rather wide asunder, going from eye to dorsal fin,

along abdominal surface to vent, and also behind pectoral fin. Yellowish brown, with light or white spots on

the back, and white on the sides and below : from 3 to 6 vertical bands below the eye : caudal barred. Red Sea

to Australia.

5. Tetrodon oUongus. Two-rooted spines from nostrils to dorsal fin : a few on cheeks, and numerous on

abdomen as far as vent. Brown bands from back down the white sides : round or oval white spots on head

and back. Seas of India to China, and beyond.

h.—A fringed but single, imperforated, nasal cavity with a fringed edge : hodij spiny.

6. Tetrodmi patoca. Three or 4-rooted spines from nostril to dorsal fin, interiorly to the vent. Brown
superiorly with many round or oval white sjjots. Seas of India to China.

c.—A simple and circular nasal cavity : body spiyieless {Monotretus, Bibron).

7. Tetrodon cutcutia. A light interorbital band : a black ocellus on the side anterior to the dorsal fin :

reticulated all over : caudal fin tipped with carmine. Fresh waters of Orissa, Bengal and Assam.

(7.

—

Tico solid tentacles, one on each side of an impervious nasal fossa {Arothron, Miiller).

8. Tetrodon immaculatus. Small sjiines cover the body, except snout and posterior half of the tail

:

interorbital space broad Without spots or lines : or with parallel lines on the body, or spots on the head.

Red Sea to the Malay Archipelago, and beyond.
9. Tttrodon nigropunctatws. Spines small, usually covering the entire body ; interorbital space narrow.

Brownish, more or less covered with black spots : vent in a black spot. Red Sea to the Malay Archipelago,

and beyond.

10. Tetrodon stellatus. Spines small, covering the body. Brownish, with dark spots placed closely

together on the back and u]iper portion of the sides : vent in a black spot : the young with black semi-circular

abdominal bands. Red Sea to the Malay Archipelago, and beyond.
11. Tetrodon reticularis. Spines small, covering the body. Body superiorly gray or browm, becoming

white below : with concave black bands which are continued round the eye : white spots on back : caudal

reticulated with black. Seas of India to the Mahiy Archipelago and New Guinea.

12. Tetrodon his2ndus. Spines small, those on abdomen with 2 or 3 roots, they cover the body to the base

of the caudal fin. Brown along the back with bluish- white spots, and one or two light bands round the orbit

and also round the base of the pectoral fin. Sometimes lines or spots of black on the abdomen, but not

ascending on to the cheeks. Red Sea to the Malay Archipelago, and beyond.
13. Tetrodon leopardus. Two-rooted and widely separated spines from eye to dorsal fin, also along the

abdominal surface to the vent : dark along , the back with round white spots : a light interorbital band :

I'eticulated black lines enclosing spaces on the dorsal and caudal fins. Seas of India.

14. Tetrodon viridipunctatus. Two-rooted and widely separated spines from eyes nearly to doraal fin, and
inferiorly as far as anus. Back dark green, with emerald green spots : a light interorbital band vrith a central
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prolongation backwards : a second transversa band over tbe back : four black spots under throat : caudal and
anal dark edged. Cochin.

15. Tetrodon ftitviatilis. Two-rooted and widely separated spines from eye to the base of the dorsal

fin, and along the abdomen as far as the vent. Greenish olive superiorly, becoming light on the sides and
below. Large black blotches along the sides, and two or more light bands cross between the eyes and over
the back. Seas and estuaries of India to the Malay Archipelago, and beyond.

c.

—

Nasal orgaiis inconspicuous : hack compressed into a keel (Anosmviis, Peters).

16. Tetrodon mar(/aritatus. Spines minute, but usually cover the body. Dull reddish, becoming
lighter beneath. Blue bands and spots on the head, and blue spots on the body : caudal fin with or without

similar spots. Red Sea to the Malay Archipelago, and beyond.

A.

—

Back hroad : nasal organs conspicuous.

a. Two nasal openings on either side, situated in a single and prominent papilla : a fold of skin along the loicer

part of the side of the tail (Gastropkysns).

1. Tetrodon inermis, Plate CLXXX, fig. 1.

Tetraodon inermis, Temm. and Schleg. Fauna Japon. p. 278, t. cxxii, f. 2.

B. v, D. 12-13. P. 19, A. 11, C. 10.

Length of head equals its distance from the base of the dorsal fin. Eyes—rather large and situated

nearer the gill-opening than the end of the snout. Interorbital space broad, equalling Ij diameters of the eye.

Teeth—in the two jaws of about the same size. Fins— dorsal with its anterior rays the longest, situated in

the last third of the distance between the nostrils and base of the caudal fin, its height is rather above twice

the length of its base : anal of similar size and shape. Caudal emarginate. Spines—if they can be so

termed, are soft and widely separated, they only exist along the abdominal surface, not extending so far as

the vent. A moderately well marked fold of skin along the side of the tail. Skin on the summit of the head

with short longitudinal rugae. Colours—Upper surface of head and back plumbaceous : a broad dull brown
band passes from the eye nearly to the tail, beneath which it is silvery white. Gill-opening black internally :

dorsal fin dark in its upper 2/3 : caudal dark in its last half, margined with white.

Habitat.—Seas of India to Japan. The example figured was from Madras, where it attains at least

17'5 inches in length.

2. Tetrodon lunaris, Plate CLXXXII, fig. 2.

Tetrodon lunaris, Bl. Schn. p. .505 ; Temm. and Schleg. Faun. Japon. Poiss. p. 277, pi. 122, fig. 1 ;

Riipp. N.W. Fisch. p. 59 ; Cant. Mai. Pish. p. 378 ; Bleek. Beng". p. 78, and Atl. Ichth. v, p. 63, pi. ccv, fig. 2
;

Jerdon, M. J. L. and Sc. 1851, p. 150 ; Day, Fish. Malabar, p. 255 ; Russell, Pish. Vizag. i, p. 20, pi. xxix
;

Giinther, Catal. viii, p. 274 ; Klunz. Fische Roth. Meer. 1871, p. 639.

Tetrodon tepa. Ham. Buch. Fish. Ganges, pp. 10, 302.

Tetrodon leiopleura. Gray and Hardw. 111. Ind. Zool.

Physogaster lunaris. Mull. Abhandl. Ak. Wiss. Berl. 1839, p. 252.

Gastrophys'us lunaris, Mull. Wiegm. Arch, ix, p. 330; Blyth, J. A. S. of Beng. 1860, p. 173.

Promecocephalus lunaris (Bibr.), Dumeril, Rev. Zool. 1855, p. 279.

Tetrodon spadiceus, Richards. Voy. Sulph. Ichth. p. 123, pi. 58, figs. 4 and 5 ; Bleek. Atl. Ichth. v, p. 64,

pi. ccvii, fig. 1.

Kapp)a Icoorawah, Tel. : Gha-mo-dah, Andamanese.

B. V. D. 12-14, P. 16-19, A. 11-12, C. 10.

Length of the head equal to or rather less than the distance between it and the base of the dorsal fin.

Eyes—rather large, and situated much neai-er gill-opening than to the end of the snout : interorbital space flat

and equal to 1^ diameters of the eye. Teelh—in jaws of about the same size. Fins— dorsal with its anterior

rays the longest, situated in the last third of the distance between the front edge or middle of the eye and the

base of the caudal fin: anal similar to dorsal. Caudal emarginate. Sjnnes— small, entirely covering the back,

or only anteriorly from opposite tlie front margin of the eyes : abdomen similarly protected : snout, sides and
tail spineless. C'o^o?trs— Greenish-olive above, sides and abdomen of a white satin, having a yellowish line from

the eye to the centre of the caudal fin : end of caudal dark with a light outer edge.

Habitat.—Red Sea, seas of India to the Malay Archipelago, and beyond: attaining at least a foot in

length. The example figured was from Madras. The fry are common io the Hooghly.

3. Tetrodon sceleratus.

(Forster) Gmel. Linn, i, p. 1444 ; Bl. Schn. p. 506 ; Lacep. i, pp. 476, 508 ; Giinther, Catal. viii, p. 726

;

Klunz. Fish. Roth. Meer. 1871 , p. 640.

Tetrodon argenteus, Lacep. Ann. Mus. d'Hist. Nat. iv, 1804, p. 211, t. Iviii. f. 2; Temm. and Schleg.

Fauna Japon. Poiss. p. 275, t. cxxi. f. 2 ; Bleeker, Beng. p. 78 ; Banka, p. 737, and Atl. Ich. v, p. 64,

t. ccix, f. i.
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Tetraodon argyropleura, Bennett, Pro. Zool. Soc. ii, 1832, p. 184.

Gnstrophysus argmteus (J. Miill.) Bleaker, En. Pise. p. 199.
_

Tetraodon argmitatus, Blyth, in Kelaarts, Prod. Faun. Zeyl. i. Appendix, p. 49.

Promecoceph'alm argentatiis (Bibron), Dumeril, Rev. Zool. 1855, p. '279.

Tetraodon bicolor, Brevoort, Not. Japan. Fish. p. 283.

B. V, D. 10-12, P. 16-17, A. 9-11, C. 11.

Leno-tli of head equals about 2/3 of its distance from the base of the dorsal fin. 2?;/es—nearly two

diameters from the end of snout. Tail depressed. jFww—dorsal situated in the anterior third of the total

length excluding the caudal fin, the latter, -which is emarginate, being 1/6 to 1/7 of its total length. Spiiies—
head and back with fine spines, none on the sides, but some with three roots present along the abdominal

surface to a short distance behind the base of the anal fin. Co?o?*rs—olive-green superiorly with some brown

spots: wliitish laterally and below, with a silvery longitudinal band: a triangular white spot in front of the

eye : a brown band round the mandibles, and which is sometimes continued along the side below the silvery

lateral band : gill-openings black.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago, and beyond : attaining

at least 2^ feet in length.

4. Tetrodon hypselogenion, Plate CLXXXIII, fig. 5.

Tetraodon honchenii, Riippell, Atl. Fische, p. 66, t. xvii, f. 2 (not Bloch).

Tetraodon pmcilonotus (? Temm. and Schleg. Fauna Japon. p. 279, t. cxsiv, f. 2) : Klunz. Fische Roth.

Meer. 1871, p. 637.

Tetraodon hypselogenion, Bleeker, Moluk. p. 300, Blootk. p. 24, and Atl. Ich. v, p. 61, t. ccxiii, fig. 6 ;

Giinther, Catal. viii, p. 277.

Arothron hi/pselogenion, Bleeker, En. Pise. p. 200.

Dilobomycterus Eiq)enii (Bibron), Dumeril, Rev. Zool. 1855, p. 275.

B. V. D. 8-9, P. 16, A. 8, C. 10.

Length of head equals its distance from the base of the dorsal fin. Eyes—situated rather behind the

middle of the leno-th of the head. The osseous interorbital space very much narrower than the shortest

diameter of the eye. Teeth— of about the same size in both jaws. Fins—dorsal situated in the hind third of

the distance between the front edge of the eye and the base of the caudal fin, the length of its base is only

2/5 of its height, its anterior rays the highest : anal of similar form. Caudal slightly emarginate, the outer rays

beino- the lono-est, its height being 4s in that of the total. Spines—of moderate size and rather widely separated,

they commence on the dorsal profile from a slight distance posterior to the eyes and are continued half the distance

or even more to the base of the dorsal fin : they are also continued along the abdominal surface almost to the

vent : some are likewise present on the sides behind the pectoral fin. Colours—of a yellowish-brown, becoming

white stained with yellow beneath : the colour of the back being often sharply defined from the white of the

sides : the whole of the upper surfiice covered with light dots, which have usually dark edges : from three to five

vertical bars under the eye. Caudal with about seven vertical bands most distinct in its upper lobe.

Habitat.—Red Sea, and East coast of Africa to the Malay Archipelago, and Australia. It attains

about six inches in length. The example figure was from Madras, where it is common.

5. Tetrodon oblongus, Plate CLXXXII, fig. 3.

Tetraodon oblongus, Bl. tab. cxlvi, fig. 1 ; Bonn. Ency. Ich. p. 25 ; Gmel. Linn. p. 1446 ; Lacep. i,

pp. 476, 502 ; Bl. Schn. p. 504 ; Cant. Mai. Fish. p. 380 ; Bleeker, Blootk. p. 12, and Atl. Ichth. v, p. 62, pi. ccviii,

figure 4 ; Giinther, Catal. viii, p. 278.

Tetraodon, Russell, Fish. Vizag. i, p. 17, and Kappa, pi. xxiv.

Physoqaster oblongus, Miiller, Abhandl. Ac. Wiss. Berl. 1839, p. 252.

Tetraodon albophmbens, Richards. Voy. Sulph. Ichthyol. p. 121, pi. Iviii, figs. 6 and 7 and Ichth.

China, p. 199 ; Bleek. 1. c. p. 62, pi. ccv, fig. 1.

Tetraodon patoca, Bleeker, Blootk. p. 11 (not H. B.).

Amblyrhyncotus oblongus (Bibron), Dumeril, Rev. Zool. 1855, p. 280.

Gastrophysus alloplumheus, Bleek. Nat. Tyds. Ned. Ind. vii, p. 104.

Tetraodon niveatus, Brevoort, Notes on Japan. Fish. p. 284.

Tetraodon Hartlaubii, Bianconi, Mem. Accad. Bologn. vi, p. 146, pi. ii, fig. 1.

Gastrcphysus microphthalmus, Blyth, Journ. As. Soc. Beng. xxis, 18G0, p. 174.

D. 12, P. 17, A. 10, C. 10.

Length of the head equals its distance from the base of the dorsal fin. Eyes— in or a little before the

middle of the length of the head, and small in adults : the interorbital space nearly flat and very broad in adults,

in which it exceeds the length of the snout. Teeth—the lower a little larger than the upper pair. J'ms— dorsal

with its central ray somewhat the highest, it is situated in the last third of the distance between the front edge

of the eye and the base of the caudal fin, its height equals about twice the length of its base : anal beneath the

dor.sal and of similar shape and size. Caudal truncated. Spines —^\ith. two roots and present on the back from
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the nostrils to the dorsal fin : a few on the lower part of the cheeks and nnmerous along the abdominal surface

almost as far as the vent. Colours—of a light brownish along the back, becoming white tinged with yellow

on the sides and beneath. Bands of dark brown pass from the back down the sides to the middle of the body
enclosing light spaces of irregular sizes and shapes or round spots. From the snout to the dorsal fin round or

oval light spots predominate. Occasionally a few bars descend from the eye over the cheek. Fins yellow
stained with orange, sometimes a black shoulder spot.

Habitat.—Seas of India to the Malay Archipelago, China, Japan, and the South Sea. The example
figured was from Madras.

b. A fringed hut single unperforated nasal cavity, with a fringed edge: body spined {Chelonodon, Miiller).

6. Tetrodon patoca, Plate CLXXXII, fig. 4.

Tetraodon, Russell, Fish. Vizag. i. p. 18, and Kappa, pi. xxv.

Tetrodon patoca, Ham. Buch. Fish. Ganges, pp. 7, 363, pi. xviii, f. 2 ;
(Bibron), Dumeril, Rev. Zool. 18.5.5,

p. 280 ; Giinther, Catal. viii, p. 288.

Tetrodon maculatus, Swainson, Fishes, ii, p. 328.

Tetrodon dissutidens, Cantor, Catal. Malay. Fish. p. 382 ; Jerdon, M. J. L. and iSc. 1851, p. 150.
Tetrodon kappa, Bleeker, Beng. pp. 78, 160, Blootk. p. 16, and Moluk. p. 301.

Chelichthys dissutidens, Riipp. Verz. Senck. Mus. Fisch. p. 35.

Arothron ? kappa, Bleeker, En. Pise. p. 200.

Chelonodon happa, Bleeker, Ceram. p. 183.

Leiodon patoca, Bleeker, Atl. Ich. v, p. 76, t. ccx, f. 2.

D. 10-11, P. 18, A. 8-10, C. 10-11.

Length of head is rather less than its distance from the base of the dorsal fin. Eijes—situated in about
the middle of the length of the head, interorbital space broad. Teeth—of about the same size in either jaw.
Fins—dorsal and anal rounded, the caudal (which is fi'om 4^ to 5| in the total length) truncate. Height of

dorsal fin equals the length of the head excluding the snout. Spines—small, with three or four roots,

extending from a short distance behind the nostrils to the base of the dorsal fin : inferiorly they extend over
the chest nearly as high as the base of the pectoral fin and posteriorly to the vent. Colours—npper half

brown or black with numerous round or oval white spots, sides and abdomen silvery, a yellowish tinge

dividing the dark back from the white side. Caudal in the young stained dark in its outer half. The caudal
fin is rather longer, the back is darker, the light spots smaller and more distinct in examples from Calcutta
than in those from the sea. In some, especially marine forms and immature specimens, two to three distinct

dark bands descend from the back to the middle of the sides, and a fourth passes across the head.

Habitat.—From Sind through the seas of India to China, attaining at least 13 inches in length. It is

very common along the Coromandel coast of India.

c. A simple and circular nasal cavity : body spineless (Monotretics, Bibron).

7. Tetrodon cutcutia, Plate CLXXXII, fig. 5.

Hamilton Buchanan, Fish. Ganges, pp. 8, 362, pi. xviii, f. 3 ; Bleeker, Beng. pp. 78, 160 ; Giinther,

Catal. viii, p. 290.

Tetrodon caria and gularis. Ham. Buch. 1. c. pp. 9, 10.

Leisomus marmoratus, Swainson, Fishes, ii, p. 328.

Monotretus cutcutia (Bibron), Dumeril, Rev. Zool. 1855, p. 281.

Leisomus cutcutia, Blyth, Journ. As. Soc. of Bengal, 1860, p. 173.

B. V, D. 10-11, P. 21, A. 10, C. 7.

Length of head equals its distance from the base of the dorsal fin, caudal fin 6 in the total length. Hyes

— slightly behind the middle of length of head : interorbital space flat and broad. Nostril a single orifice,

situated in a very short simple tube. Fins—dorsal situated in the posterior 1/3 of the distance between the

fi'ont edge of the eye and the base of the caudal fin : all the fins rounded. Spines— entirely absent. Colours

—greenish yellow above, becoming white on the abdomen. A light band passes from eye to eye. A large

black ocellus, surrounded by a light edge, on the side anterior the origin of the dorsal and anal fins. The
whole of the back mai'ked with dark greenish reticulations enclosing lighter spaces : fins grayish : caudal

tipped with carmine : a red spot on the throat.

Habitat.—Fresh waters of Orissa, Bengal and Assam. It attains about 3| inches in length. The
example figured was from Orissa.

d.—Two solid nasal tentacles, one on each side of an impervious nasal fossa {Arothron, Miiller).

8. Tetrodon immaculatus, Plate CLXXXIII, fig. 4.

A.

—

Variety witlwut spots or lines.

Tetrodon sans tache, Lacep. i, pp. 475, 486, t. xxiv, f. 1.
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Tefroihn immaeidat'is, Bl. Sclm. p. 507 ; Cuv. Regn. Anim. ; Cantor, Malay. Fish. p. 373 ; Bleeker,

Beng. p. 78 ; Jerdon, M. J. L. and Sc. 1851, p. 150 ; Giinther, Catal. viii, p. 291 ; Klunz. Fische Roth. Meer.

1871, p. 642.

Tetraodmi, Russell, Fish. Vizag. i, p. 19, and Kappa, pi. xxvd.

Tetraodon sordidus, Riipp. Atl. Fisuhe, p. 64, and N. W. Fische, p. 60, t. xvi, f. 4.

Arothron sordidus, Riipp. Verz. Senck. Mu.s. Fische, p. 35.

Tetraodon parvus, De Joannis, Mag. Zool. 1835, iv, pi. xv.

Tetraodon scaler, Eyd. and Soul. Voy. Bonite, Poiss. p. 214, pi. x, f . 1.

Tetrodon aspilos, Bleeker, Beng. p. 78, Riouw, p. 495, and Blootk. p. 23,

Tetrodon kunhardti, Bleeker, Tetraod. p. 97, and Blootk. p. 23.

DiJoboniycterus immaculatus (Hibron) , Dumeril, Rev. Zool. 1855, p. 279.

Arothron scaler and immaculatus, Bleeker, Halmah. p. 112, and En. Pise. pp. 201, 202.

Crayracion immaculatus, Bleeker, Atl. Ich. v, p. 76, t. ccxi, f. 1.

B.

—

Variety with parallel lines on the hod.y or spot on the head.

Tetrodon ManiUensis,_ Proce, Bull. Philom. 1822, p. 130.

Tetrodon virgatus, Richards. Voy. Ereb. and Terror, Fish. p. 62, pi. xxsix, f. 8, 9, and Voy. Herald,

Zool. p. 163, pi. xxviii, f. 6-8 ; Bleeker, Blootk. p. 24, and Moluk. p. 299.

Holricanthus pilosus, Gronov. ed. Gray, p. 28.

Dilobomycterus longicaudus, Bibron, Rev. Zool. 1855, p. 279.

Arothron virgatus, Bleeker. En. Pise. p. 202.

Crayracion Manillensis, Bleeker, Atl. Ich. v, p. 69, t. ccviii, f. 2.

Crayracion Gochiuensis, Day, Proc. Zool. Soc. 1865, p. 314, and Fish. Malabar, p. 258. pi. xx, f. 2

(a white spot over eye).

D. 9-10, P. 17-18, A. 8-10, C. 9-10.

Length of head equals its distance from the base of the dorsal fin. E'les—situated in about the middle

of the length of the head, the interorbital space broad and flat. Teeth—oi about equal size in botli jaws. Fins

—rounded, the dorsal is situated in the last third of the total length excluding the caudal fin, its height equals

about 1/2 the length of the head. Caudal rather elongated, being equal to 1/4 of the total length. Spines—
small, covering the body except the snout and the posterior half of the tail. Colours—greenish superiorly:

brownish along the middle of the side, and dirty white below : upper and lower edges as well as the end of the

caudal black. In some there is a white spot over the eye : occasionally there are several parallel grayish

longitudinal bands on the sides. In some examples all the spines are white.

Halitaf.—From the Red Sea, through the seas of India to the Malay Archipelago, and beyond

:

attaining at least 12 inches in length.

9. Tetrodon nigropunctatus, Plate CLXXX, fig. 4.

Bl. Schn. p. 507; Giinther, Catal. viii, p. 293 ; Klunz. Fische Roth. Meer. 1871, p. 643.

Tetraodon trichoderma, Bleeker, Sumatra, p. 532.

Tetraodon trichodermatoides, Bleeker, Flores, p. 336.

Arothron trichoderma and trichodermatoides, Bleeker, En. Pise. pp. 201, 202.

Arothron melanorhynchus, Bleeker, Halmah. p. Ill, and En. Pise. p. 201.

Crayracion nigropunctatus, Bleeker, Atl. Ich. v, p. 74, t. ccvi, f. 4.

B. V, D. 10, P. 18, A. 9, C. 9.

Length of head nearly equals its distance from the base of the dorsal fin. Eyes—rather small, about

two diameters from the end of the snout and about three apart : interorbital space nearly flat, and the osseous

portion less than two diameters of the eye wide. Teeth—of about the same size in both jaws. Fins—dorsal

situated in the last fourth of the body excluding the caudal fin : it and the anal are rounded. Caudal rounded

and equal to about 1/6 of the total length. Spines—small, and usually cover the entire body, they are either

much projecting or almost concealed in the skin : the extent over which they extend also varies, in fact they

appear to be absent in some examples. Colours—brown above, becoming lighter on the sides and beneath :

some scattered black dots over the bodj-, and the vent in a black spot : the snout and round the mouth black

or very dark brown : the spots in some examples are absent. In one variety termed citrinella, Giinther, 1. c.

the entire body is of a beautiful lemon colour. Besides the scattered spots on the sides, there are some
irregular small and large black spots on the back : one large blotch round the base of the dorsal fin, which

also is black. A large round black spot round the eye and gill-opening. (Giinther, 1. c.)

Habitat.—Hed Sea, and East coast of Africa, through the seas of India to the Malay Archipelago, and

beyond. It attains at least to nine inches in length. The example figured (life-size) was from Madras.
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10. Tetrodon stellatus, Plate CLXXXIII, fig. 3.

A.

—

Synonymy of old examples without lateral or abdominal hands or large spots.

Tetrodon etoile and mouchete, Lacep. i, pp. 474, 475, 483, 491, t. xxv, f. 1.

Tetrodon lagocejylialus, var. stellatus, and Commersonii, Bl. Schn. pp. 503, 508.

Tetrodon, maeulatus, Lefebvre, Voy. Abyss, vi, p. 237, pi. vii.

Tetrodon }mntherimis, Eydoux and Sonl. Voy. Bonite, Poiss. p. 215, pi. x, fig. 3.

Holocanthus variolosus, Gronov. ed. Gray. p. 26.

Craijracion stellatus, Bleek. Atl. Ichtli. v, p. 73, t. ccix, fig. 2.

Tetrodon stellatus, Gunther, Catal. viii, p. 294 ; Klunz. Fische Roth. Meer. 1871, p. 644.

B.

—

Synonymy of examples with lateral bands or spots.

Tetrodon pointille, Lacep. i, pp. 474, 485.

Tetrodon pseudopterus, Bl. Schn, p. 508.

Tetrodon calamara (Cavier), Bleeker, Beng. p. 78.

Tetraodon, Rassell, Fish. Vizag. i, p. 19, and Calamarah kajipa, pi. xxviii.

Tetraodon calamara, Riipp. Atl. Fisch. p. 64, tab. xvii. fig. 1 and N. W. Fisclie, p. 61 ; Bleeker,

Blootk. p. 15.

Arothron stellatus, Riipp. Sench. Mus. Fisclie, p. 35.

Arothron calamara, Bleek. En. Pise. p. 200.

C.

—

Synonymy of examples with abdominal hands,

Tetrodon lineatus (not Lin.), Bl. tab. exli ; Bonn. Ich. p. 23, t. xvi, f. 51 ; Bl. Schn. p. 503 ; Peters, Arch.

Ntrg. xxi, p. 274 ; Schleg. Faun. Japon. Poiss. p. 287, tab. cxxv, f . 2 ; Swainson, Fishes, ii, p. 328

Tetrodon aerostaticus, Jenyns, Zool. Beagle, Fish. p. 152.

Tetrodon astrotmnia, Bleek. Nat. Tyds. Ned. Ind. iv, p. 129.

Arothron lineattis, Bleeker, Japan, p. 40, and Amboina, p. 67.

Crayracion lineatus, Bleek. Atl. Ichth. v, p. 70, pi. ccvi, fig. 1, and pi. ccxii, fig. 1.

Crayracion astrotcenia, Bleek. 1. c. p. 69, pi. ccxiv, fig. 2.

B. V, D. 11, P. 18-21, A. 11-12, C. 11.

Length of head equals its distance from the base of the dorsal fin. Eyes—rather above two diameters

from the end of the siout, and 2j apart : interorbital space nearly flat and the osseous portion extending the

whole distance. Teeth—of about the same size in. both jaws. Fins—dorsal situated in the last 1/4 of the

distance between the end of the snout and the base of the caudal fin, which is rounded and about 1/6 of the

total length. Spines—small, extended all over the body, from just behind the lips almost to the base of the

caudal fin. Air-vessel—horse-shoe shaped. Colours—generally of a brownish-yellow tint along the back: the

whole of the back and sides as low as the lower level of the pectoral covered with brown spots divided by

yellowish-white lines above, but further apart lower down. Caudal spotted : dor.sal and anal dark : pectoral

j-ellowish, often with a black base margined by a white line, also a black streak below its base inferior to which

are three black blotches : anus in a black ring : lower lip black, yellow at the angle, inside of mouth and

tongue black.

In the variety lineatus there are concave black bands on the abdomen, which however, are not constant

in their direction, often become confluent and are usually lost in adults.

Owing to its reputed poisonous quality it is forbidden to sell this fish at Batavia.

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago and beyond, attaining

at least two feet in length. The example figured (eight inches long) was from Madras.

11. Tetrodon reticularis, Plate CLXXX, fig. 5.

Tetrodon testudineus (not L), Bl. Ausl. Fisch. t. cxxxix ; Lacep. i, p. 477; Bl. Schn. p. 502; Shaw,

Zool. V, p. 444, pi. clxxviii ; Cuv. Regn. Anim. ; Swainson, Fishes, ii, p. 328 ; Cant. Mai. Fish. p. 376 ; Bleeker,

Blootk. p. 14 and Singap. p. 78.

Tetrodon reticularis, Bl. Schn. p. 506 ; Gunther, Catal. viii, p. 296.

Arothron testudinarius. Mull. Arch. Ntrg. ix, p. 330.

Arothron testudineiis, Bleeker, En. Pise. p. 201.

Crayracion testudiveus, Bleek. Atl. Ichth. v, p. 71, pi. ccxii, fig. 3; Day, Fish. Malabar, p. 257.

Paatha, Mai. : Ko-pud-dah, Andamanese.

D. 10-11, P. 19, A. 10-11, C. 10-11, Vert. 8/10.

Length of head equals its distance from the base of the dorsal fin. Eyes—situated in about the middle

of the length of the head, the interorbital space broad and flat. Teeth— of about the same size in either jaw.

4 X
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p;„s_rounded, the dorsal situated in the last fourth of its total length excluding the caudal fin, its height

somewhat exceeds half the length of the head. Length of caudal fin equal to 4^ in the total length. ,S>mes—
small, cover the entire body except the forepart of the snout. C'o/o?}CS—upper surface of the body deep gray or

brown, becoming white below : with from eight to ten longitudinal black stripes, which, under the eye, as well

as round the mouth and pectoral fin, are concave : on the back are darker blotches anteriorly (where blackish

bands suri-ound spots of white or gray), it is chequered with black posteiiorly : caudal reticulated with black on

a white ground. In the young the bands on the cheek are wanting.

Bleeker observes that this species is deemed poisonous in the Malay Archipelago.

Habitat.—Sens of India to the Malay Archipelago and New Guinea. It attains at least seventeen

inches in length.

12. Tetrodon hispidus, Plate CLXXXIII, fig. 2.

(?Linn. Syst. Nat. i, p. 411 ; Bloch, t. cslii ; Bl. Schn. p. 504;) Lacepede, i, p. 4S7, t. xsiv, f. 2;

Richardson, Voy. Samarang, Fish. p. 17, pi. is, fig. 3, 4 ; Giinther, Catal. viii, p. 297 ;
Klunz. Fische Roth.

Meer. 1871, p. 641,

Tetraodon perspicillaris, Rijppell, Atl. Fische, p. 63.

Tetraodon semistriatus, Riipp. N.W. Fische, p. 58, t. xvi, f. 3.

Tetrodon implutus, Jenyns, Voy. Beagle, Fish. p. 152.

rrfro(Zo« to/i'iams, Cantor, Catal. Mai. Fish. p. 377; Bleeker, Beng. p. 78, and Atl. Ich. v, p. /3;

Giinther, Catal. viii, p. 298.
, ,

Tetrodon stellattis, Eyd. and Soul. Voy. Bonite, Poiss, p. 212, t. x, f. 2 (not Lacepedo).

Tetrodon laterna, Richardson, Voy. Sulphur, Zool. p. 124, pi. Ixi, f. 2, and Ich. China, p. 199 ;
Bleeker,

Blootk. p. 23 and Moluk. p. 299; Giinther, Fish. Zanz. p. 131.

ArothroH laterna, Bleek. En. Pise. p. 200.

Crayracion implutus, Bleeker, Atl. Ich. v, p. 71.

Grayracion laterna, Bleeker, Atl. Ich. v, t. ccv, f. 3.

B. V, D. 10, P. 17-18, A. 10-11, C. 11.

Length of head equals its distance from the base of the dorsal fin. %ra—of moderate or rather small size,

from 2^ to 3 diameters from the end of snout, and 3 apart: orbit prominent and interorbital space concave, upper

profile of snout rather concave, i^ws—rounded : caudal about 1/5 of the total length. Spines—small, those

on the abdomen with two or three roots, they cover the body from the snout to a short distance behind the

base of the dorsal fin. In some examples they appear not to extend so far, as Jenyus described the T. implutus

with its " body everywhere smooth except the middle of the abdomen from underneath the pectorals to the

vent, and not veiy prickly here." Colours—Browa superiorly, with a moderate number of bluish-white spots :

one or two bluish-white bands sometimes exists round the orbit, another well-marked one round the gUl-opening

and pectoral fin : sometimes there are lines or spots of black on the abdomen, but they do not ascend to the

cheeks : some have several black blotches along either side of the abdomen, or bands descending on to it.

Bleeker observes that the superior pharyngeal bone in this species has its summit of moderate size, a.

little obtuse, and armed with many\-ows of small' teeth, whereas in T. reticularis the summit of this bone is

obtuse and rounded without visible teeth, but divided by numerous transverse ridges.

Cantor's type of T. &0M.cZa77«s (a painted skin) , is in the British Museum, and is unquestionably this

species, and must have been coloured almost identically to the example figured pi. clsxxii, f. 2.
• •

HaMtat.—¥vom the Red Sea through the seas of India to the Malay Archipelago, and beyond. Attaining

at least twenty inches in length. The example figured (life size) was from Madras.

13. Tetrodon leopardus, Plate CLXXX, fig. 2.

.*' Tetraodon, Russell, Fish. Vizag. i, p. 1 9 and Bondaroo kappa, pi. xxvii ; Jerdon, M. J. L. & Sc, 1851, p. 150.

B. v, D. 11, P. 18, A. 8-9, C. 11.

Length of head equals its distance to the base of the dorsal fin. Eyes—of moderate size, 1^ diameters

apart and the same distance from the end of the snout : interorbital space flat. Teeth—abont the same size in

both jaws. Fins—doisal highest in front, situated in the last third of the distance between the front edge of

the eye and the base of the caudal fin : anal similar to dorsal. Caudal rounded and 4| in tlie total length.

Spines—two rooted, widely separated along the back, extending from the front edge of the eyes to the dorsal fin :

interiorly they are closer together and reach to the vent. Colours—Olive superiorly, extending two-thirds

of the distance down the sides, with an interrupted black network surrounding white spots :
three black

cross bands, one over the head, with a V-shaped light interorbital band posterior to it
:
the second, above the

pectoral fin : the posterior one from the base of the dorsal. Reticulated narrow black lines enelosmg large

white spots on the caudal and dorsal fins, the latter having likewise a narrow black basal band.

Russell's description of T. bondaroo kappa corresponds in colour to the one here described, but the

spines resemble T. reticularis. It is open to question whether one species is not merely a variety of the other

dilfering in colour, and also in the extent to which the body is sjiined.

Habitat.—Seas of India.
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14. Tetrodon viridipunctatus, Plate CLXXVI, fig. 5.

Leiodon viridipumtatus, Day, Proo. Zool. Soc. 1865, p. 315, and Fishes of Malabar, p. 258, pi. 20, f. 2.

Tetrodon viridipunctatus, Giinther, Catal. viii, p. 289.

B. v,D. 12, P. 18, A. 11,0. 11.

Length of head equals its distance from the base of the dorsal fin : caudal fin 1/5 of the total

length. iJ^es— diameter 1/5 of length of head, rather nearer to gill-opening than to the end of the .snout.

No.strils two solid tentacles.* Fins ~edl are rounded. S^JtBes—two-rooted, short, some distance asunder,

they commence from the occiput, and pass along the back two-thirds of the way to the commencement of the

doi'sal fin : none on the sides. Interiorly they begin below the orbit, surround the lower and posterior margin

of the pectoral fin, and are continued backwards as far as the anus. Colours—back light green :
abdomen

silvery- white : back and sides covered with emerald green spots : a bar of the same colour passes across the

vertex from one eye to the other, and also goes backwards in the median line towards a second irregular band

of the same colour, which passes across the back more posteriorly. Eye brown, with a golden rim surrounding

the iris. Caudal and anal tipped with black : dorsal yellowish : four black spots under the throat.

Habitat.—Cochin on the Malabar coast.

15. Tetrodon fluviatilis, Plate CLXXXIII, fig. 1.

Tetrodon fluviatilis. Ham. Buch. Fish. Ganges, pp. 6, 362, pi. xxx, fig. 1 ; Swainson, Fishes ii, p. 328;

Bleeker, Beng. p. 78 ; Giinther, Catal. viii, p. 292 ; Steind. Sitz. Ak. Wein. 1870, isi, p. 6-iO, t. v, f. 2.

Tetrodon nigroviridis, Proce, Bull. Philom. 1822, p. 130.

Tetrodon simulans, Cantor, Catal. Fish. p. 374.

Tetraodon potamophilus, Bleek. Madura, p. 16, and Blootk. p. 17.

Arothron potamophilus and simulans, Bleeker, En. Pise. pp. 201, 202.

Biclwtoimjderusfluviatilis (Bibron), Dumeril, Rev. Zool. 2nd Serie, 1855, p. 279.

Arothron dorsovittatus and simulans, Blyth, Journ. As. Soc. Beng. xxix, 1860, p. 173.

Crayraciim fluviatilis, Bleek. Atl. Ichth. v. p. 68, pi. ccx, fig. 4 ; Day, Fish. Malabar, p. 256 ;
Steind.

Sitz. Ak. Wiss. 1870, p. 18, t. v, f. 2, 2a (var. ocellata).

B. V, D. 14-16, P. 22, A. 12-13, C. 11.

Length of head equals its distance from the base of the dorsal fin. Eyes—rather large, and from 1^

to 2 diameters from end of snout : the interorbital space broad and slightly convex. Teeth—of about the same

size in both jaws. Fins—dorsal situated in the last third of the distance between the eye and base of

caudal fin. Caudal fin truncated, its length being 1/4 of the total. Spines—with two roots, widely separated,

concealed in the skin, and extending ft-om the hind edge of the eyes to the base of the dorsal fin, also over

cheeks and abdomen as far as the vent. Colours—greenish-olive superiorly, becoming white along the sides

and below : back and sides with large black blotches, leaving very little of the ground colour apparent : one or

two irregular light bands, one crossing between the eyes, another between the pectorals, and often one or two

more over the back : abdomen covered with round or angular black spots and blotches much wider than the

ground colour, sometimes it is quite black beneath : fins yellowish, end of caudal stained dark and sometimes

with black spots.

According to Bleeker, examples from the Malay Archipelago, have fewer rays than those from India,

he gives D. 12-14, A. 11-12.

Eahitat.—Seas and estuaries of India to the Malay Archipelago, and beyond. It attains at least 6^

inches in length.

e. Nasal organs inconspicuous : lach compressed into a heel (Anosmius, Peters).

16. Tetrodon margaritatus.

? Tetrodon electricus, Gmel. Linn, i, p. 1445 ; Bl. Schn. p. 507.

Tetraodon margaritatus, Riipp. Atl. Fische, p. 66 ; Bleeker, Moluk. p. 302, and Blootk. p. 25 ;
Giinther,

Catal. viii, p. 300 (pt.) ; Klunz. Fische Roth. Meer. 1871, p. 646.

Tetrodon Solandri, Richards. Voy. Sulphur, Fish. p. 125, pi. Ivii, f. 4-6, and Voy. Samarang, Fish. p. 19.

Tetrodon insignitus, Richards. Voy. Samarang, Fish. p. 20, pl. ix, f. 1, 2.

Tetrodon ocellatus, Bennett, Fish. Ceylon, p. 21, pl. xxi (not Bl.).

Tetrodon Petersii, Bianconi, Mem. Acad. Sc. Inst. Bonon. vi, 1855, p. 147, t. ii, f. 2.

Tetrodon ocellatus, Peters, Wiegm. Arch. 1855, p. 274, and Monats. Ak. Wiss. Berl._ 1855, p. 462.

Tetraodon papua, Bleeker, Sumbaw. p. 638, and Blootk. p. 13 ; Giinther, Catal. viii, p. 301.

Aiwsmius ocellatus, Peters, Fische Mossam. i, p. 274.

* The single example being stuffed, the nostrils had become dried, and the figure and description formerly given are

erroneous as regards this character, as I have ascertained alter macerating the sjjecimen some weeks in spirit.
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RhyncJiotus margaritatus (Bibron) Dumeril. Rev. Zool. 1855, p. 282.

Tropidichthys margaritatus and Beiinetti, Bleeker, Amboina, pp. 500, 504.

Anosmius Bennetti and margaritatus, Bleeker, en. Pise. pp. 202, 203.

Psilonotus Bennetti, Bleeker, Ternate, p. 230, and Sumatra, p. G6.

Canthogaster ocellatus and margaritatus, Bleeker, Atl. Ich. v, pp. 80, 81.

Tsilonotus ocellatus and margaritatus, Bleeker, Atl. Icb. v, t. ccsiv, f. 4, and t. ccxiii, f. 5.

B. V, D. 9-10, P. 14-16, A. 9, C. 11.

Tjength of bead equal to its distance from tbe base of the dorsal fin. Eyes—rather high up and in the

posterior half of the length of the head. Upper profile of snout rather concave. Fins—dorsal situated in

almost the last fourth of the total length excluding the caudal fin, which last is rather convex and from 4s to

5 in the total length. Spines—minute, and generally covering the entire body, but occasionally deficient from

the caudal portion. Colours—of a dull reddisli, becoming light beneath, fins yellow. The body is variously

marked : in T. margaritatus, there is a black blue-edged ocellus on either side of the dorsal fin : horizontal blue

lines round the eye and on the posterior portion of the body, elsewhere there are small yellow dark-edged

ocelli, which are even on the caudal fin. In T. papua the black dorsal spot is ahso present : the oblique bands

on the snout become nearly horizontal and a blue band passes to the vent : also angular bands on the tail : body
and cheeks covered with small blue, black-edged spots. In T. Bennetti, a black dorsal spot also exists. Bluish

vertical bands on snout and one along the middle of the throat : angular bands on the tail. Bluish spots

on the body, smallest on the sides of the head.

A very good figure of this species exists amongst Sir W. Elliot's di-awings of Madras fish, which is

referred to by Jerdon as " Karoom palasi, Tamil. Not common at Madras." (M. J. L. and Se. 1851, p. 150.)

Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago, and beyond.

B.

—

Jaws without any median suture.

Genus—DiODON (Linnaeus) , Cuvier.

Paradiodon, Bleeker.

Body nearly globular. Jaws without median suture. Nasal tentacle simple, tuith a pair of lateral openings.

Body covered with stiff and erectile dermal spines, each having a pair of lateral roots. A portion of the oesophagus

dilatable, and can be distended with air. No pelvic bones. Air-vessel present.

Geographical Distribution.—Tropical Seas to the Cape of Good Hojje.

In the Museum at Calcutta were two examples, but without labels, of the Biodon spinosissimus ; and as

the British Museum contains a specimen from Siam, it is not unlikely that it is found in the seas of India.

The D. novemmaculatus, Bleeker, is also probably a visitor to India.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Biodon hystrix. Body covered with short spines, longest on the sides and behind the pectoral fins.

Numerous blue or brown round spots. Tropical seas.

1. Diodon hystrix, Plate CLXXIX, fig. 4.

Hystrix piscis, Clusius, Exot. vi, c. 23 ; Jonston, Nat. Hist. Pise. t. xlv, f. 4 ; Willugh. Hist. Pise. t. i, f. 5.

Beversus Jndicus, Aldrov. Pise, iii, p. 113, t. sv, f. 12 ; Jonstou, 1. c. t. iii, f. 1.

Biodon hystrix, Linn. Syst. Nat. i, p. 413 ; Bris. Barnev. Rev. Zool. 1846, p. 141, Bloch, t. cxxvi

;

Jerdon. M. J. Lit. and Soc. 1851, p. 150 ; Giinther, Catal. viii, p. 306 ; Klunz. Fische Roth. Mcer. 1871, p. 647.

Biodon atringa, Bloch, t. cxxv ; Bl. Schn. p. 511 ; Lacep. i. t. xxv, f. 3 and ii, pp. 1, 3 ;
Riipp. Sench.

Mus. Fische, p. 35 : Kaup, Wiegm. Arch. 1855, p. 227 (not Linn.) ; Bleeker, En. Pise. p. 203.

Biodon plumieri, Lacep. i, t. iii, f. 3 and ii, pp. 1, 10.

Biodon brachiatus, Bl. Schn. p. 513.

Biodon piunctatus, Cuvier, Mem. Mus. Hist. Nat. iv, p. 132 ;
Bleeker, Blootk. p. 19.

Holocanthus hystrix, Gronov. ed. Gray, p. 27.

Paradiodon hystrix, Bleeker, Atl. Ich. v, p. 56, t. ccvii, f, 2.

Moollu plachay, Tamil.

Body covered with coarse spines, which are longest on the sides of the body behind the pectoral fin,

where they become about 3/4 the length of that fin : they are dilated at their bases and usually with a pair of

basal grooves. Two or three pairs of immovable spines at the upper and lower sides of the tail. Colours— the

whole of the fish (except the ventral surface) of a light brown covered with round blue or brown spots, rarely

above one to the base of a single spine. The fins similarly spotted.

Habitat.—From the Red Sea through the seas of India to the Malay Archipelago and the Pacific. The
example figured (11 inches in length) was brought from the Andamans by J. Wood-Mason, Esq., of the

Calcutta Museum. This fish attains a large size: one in the British Museum is 2| feet iu length.
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Sub-class, II—CHONDROPTERYGII.
Elasmohranchii, Buonaparte.

Skeleton cartilaginous: no cranial sutures. Prom one to seven gill-openings -. the gills are attached by

their outer edges to the skin, and there usually exists an intervening gill-opening with an external orifice

between each : none or only a rudimentary gill cover. Three series of valves at the bulbus arteriosus.

Optic nerves, although united, do not decussate. Body with vertical and paired fins, the posterior pair

abdominal : caudal with an elongated upper lobe. Intestines with a spiral valve. Male sex with prehensile

organs attached to the vertical fins. Ovaries containing large ova, which are fertilised, and sometimes

likewise developed internally. Embryo with external deciduous gills. No air-vessel.

This sub-class as at present constituted * is divided into two orders, the first of which does not appear

to have representatives in India.

I. HoLOCEPHAL.\. With only one external gill-opening and a rudimentary cartilaginous gill-coyer :

four branchial clefts inside gill-cavity. The palatal and maxillary apparatus coalescent with the skull.

II. Plagiostomata. With five to seven external gill-openings, and no cartilaginous giU-cover. Jaws
distinct from the skull.

Oedee- PLAGIOSTOMATA.
Body more or less cylindrical or depressed : the trunk may or may not pass into the tail. From five

to seven gill-openings, which may be lateral or inferior. Jaws distinct from the skull.

This order has been sub-divided as follows :—

•

Sub-order I— SiiLAchoidei or Sharks. Trunk gradually passing into the tail. Gill-openings lateral.

Sub-order II

—

Batoidei or Skates and Rays. Gill-openings ventral, p. 727.

SUB-OEDEE, I—SELACHOIDEI.
Body more or less cylindrical, gradually merging into the tail. Gill-openings lateral.

GeograpJdcal distribution.—Sharks are found in the seas and estuaries of temperate and tropical regions :

some ascend rivers even far beyond the influence of the tides. Not only sharks but saw-fishes occasionally

reside in fresh-water lakes, when their return to the sea has been cut off. Professor Meyer (Nature,

Dec. 30th, 1875), remarks on this subject, "an accurate comparison (between marine and fresh-water forms),

showed no difference at all, and therefore the changed conditions seem to have had no influence on the estei'nal

features of the species."

The sub-order Selachoidei, has been sub-divided into nine families, the following only of which have

been recorded from the seas of India.

SYNOPSIS OP PAMILIES.

I. Carchaeiidj;. A nictitating membrane to eye : two dorsals and an anal fin, p. 710.

II. Lamnid^e. No nictitating membrane to eye : two dorsals and an anal fin : nostrils not confluent

with mouth, which last is inferior. Spii'acles absent or minute, p. 722.

III. NoTiDANiD.*. No nictitating membrane to eye : only one dorsal fin and an anal, p. 723.

IV. ScYLLiiDj;. No nictitating membrane to eye : two dorsals and an anal fin. Mouth inferior.

Teeth small, several rows being generally in use at the same time, p. 724.

* I here omit the consideration as to whether the Ganoids and Dipnoids should he included with the Chondropterygii into one

sub-class, PALiKicHTHYES, as proposed. Liliewise I have continued to term this sub-class Choxdroptekygii instead of Elaiiiiohranchii,

as is now generally adopted by anatomists. I do so because the formei- designation has the priority.
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Family, I—CARCHARIIDtE.
The snout may be produced longitudinally or laterally. Spiracles absent or present. Eye with a

nictitating membrane. A small pit may or may not exist above the root of the tail, and a groove at the

angle of the mouth may be present or absent. Mouth crescentic, inferior. Teeth may be erect or oblique,

with a single cusp, having smooth or serrated edges : or they may be small, the cusps being obsolete : or with

one in the centre and one or two lateral ones. The first dorsal fin, destitute of a spine, is placed opposite

the interspace between the pectoral and ventral : anal fin present.

Sharks are found all along the coasts of India, but their carrying off human prey is not a common
occurrence. The most savage species appear to be the ground sharks of the rivers, as Carcharias Gangeticus,

which seldom loses an opportunity of attacking the bather. The Galeocerdo Raynpri, is likewise dreaded along

the coast or in the harbours. Though stationed several years at Cochin, I could only ascertain a single instance

of a living human being having been cawied oil' by these fishes. The most frecjuent accidents occun-ing are

after the tish has been hooked and lifted into the fisherman's boat : or else while entangled in a net when
attempts are made to seize it or cut it adrift. Corpses are almost immediately attacked by sharks.

In some years they are much more numerous than in others, and this is due to the presence or absence

of shoals of smaller fish, as sardines (see Glupea loncjiceps, p. 637)

.

Sharks and rays are captured to a large extent both for the oil which is obtained from their livers, and

on account of the flesh of those of medium size, which is salted and sold to the poor.* Their fins likewise

are exported to China, where due to the gelatine contained in them, they are in request for making soups,

while the skins of some forms ai-e employed as shagreen for scabbards of swords. In most localities they are

captured by baits secured to a rough hook, which is attached to a chain : but ofE the coasts of Sind shark nets

of strong twine or string are used, and which are capable of holding these fishes at least ujj to 20 or 30 feet in

length {see p. 718).

SYNOPSIS OF GENERA.

First group

—

Caeciiaeiin,^.

Snout produced longitudinally. Teeth erect or oblique, with a single cusp, which has smooth or serrated edges.

a.—A pit at the hase of caudal fin.

1. Carcliarias. No spiracles, p. 710.

2. Hemigaleus. Spiracles minute or small. Teeth serrated or notched in the upper jaw. Distinct

labial folds, p. 717.

3. Galeocerdo. Spii-acles small Teeth serrated in both jaws. Caudal fin with a double notch, p. 718.

Second group— Ztgj.niina.

Head produced laterally into the shape of a hammer. Nostrils on front edge of head. Teeth oblique, with a

single cusp, having sharp smooth edges.

4. Zi/gaina. Spiracles absent, p. 719.

Third group

—

Mustelina.

Teeth small, having a central and one or two smaller lateral cusps, or such may be obtuse.

5. Triccnodon. No spiracles. A pit at the root of the caudal fin, p. 720.

6. Mustelus. SpLracles small : labial folds well developed. Teeth obtuse. No pit at base of caudal fin.

20.

First group

—

Carchaeiina.

Snout produced longitudinally. Teeth erect or oblique, with a single cusp, which has smooth or serrated

edges.

a.—A pit at the base of caudal fi ii.

Genus, 1.—Carchaeias, Midler and Henle.

Scoliodon, Aprion or Aprinodon, Physodon, Hypoprion, Prionodon, Miiller and Henle: Prion ace, Cantor :

Eidamia, Isogomphodon, Lamiopsis, Platypodon, Hypoprionodon, Isopilagiodon and Cynocephalus, Gill.

' The Seedees (Africans) in Bombay buy small ones as their usual food.
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No spiracles. A pit before the root of the caudal Jin. Snout longitudinally produced. Mouth crescentic :

the labial fold or groove rarely extends beyond the angle of the mouth. Teeth erect or oblique with a sharp more or

less compressed cusp, sometimes triangular, the edges of which may be serrated or smooth. The first dorsal fin,

destitute of a spine, is pilaced opposite the interspace between the pectoral and ventral : caudal with a distinct lower

lobe.

Respecting the colours in these fishes, it must not be forgotten that black spots or marks on the fins

frequently become fainter in examples which have been preserved some time in spirit, more especially if

removed from the alcohol and permitted to dry.

The fishes constituting this large and widely distributed Genus have been subdivided by some authors

into several genera, by others into the like number of sub-genera or divisions, which latter course is the one I

have adopted.

a.—Teeth tuith smooth edges : all oblique and without swollen bases (^Scoliodon).

1. Carcharias laticaudus. Pectoral fin not reaching to below dorsal : length of base of anal nearly

equalling its distance from the ventral : second dorsal posteinor to base of anal. Groove at angle of mouth not

extending on to the upper jaw. Indian Ocean to the Malay Archipelago, and beyond.

2. Carcharias aciUus. Pectoral fin reaching to below origin of dorsal : length of base of anal nearly

equalling half its distance from the ventral : second dorsal over end of base of anal. Groove at angle of mouth

not extending on to the upper jaw. Red Sea, seas of India to the Malay Archipelago, and beyond.

3. Carcharias Walbeehmii. A well marked groove at the angle of the mouth extending a short distance

along both jaws. The distance between the end of the snout and the mouth equals the interspace between the

outer margins of the nostrils. Seas of India to the Malay Archipelago, and Japan.

b. Teeth with sm.ooth edges : those in the centre of the lower jaw smaller tham those at the side, the latter being

swollen at their bases and having an oblique and narrow cusp. Upper teeth flat and oblique {Physodon).

4. Carcharias Mulleri. Snout elongated : end of base of first dorsal above origin of the ventral

:

second dorsal small and posterior to the base of anal. Bengal.

0. Teeth with smooth edges : all narrow and standing on a broad base, the upper being erect or slightly

oblique: the loioer being erect (^Aprionodon).

5. Carcharias aeutidens. Second dorsal as large as the anal and nearly equal in size to the first dorsal.

Nostril with a distinct valve inferiorly. Teeth ff:f|. Red Sea, East coast of Africa, seas of India.

6. Carcharias tricuspidatus. Second dorsal nearly as large as the first. Teeth fflff "^^^^ ^ distinct basal

cusp on either side. Coasts of Sind to Australia.

d. Teeth with smooth edges, except the bases of the upper ones lohich are serrated (Hypoprion).

7. Carcharias Machti. Snout pointed. The bases of the teeth in the upper jaw serrated on both sides.

Seas of India to New Guinea.

8. Carcharias hemiodon. Snout rounded. Only the outer sides of the bases of the upper teeth serrated.

Seas of India.

e. Some or all the teeth serrated both on their bases and on their cusps (Prionodon).

9. Carcharias sorrah. Teeth in both jaws serrated. Gill openings wider than the orbit. Seas of India

to the Malay Archipelago.

10. Carcharias Duss'umieri. Teeth in both jaws serrated. Second dorsal not much smaller than the anal.

Fins darkish with light edges. Seas of India to the Malay Archipelago.

11. Carcharias Qangeticus. Snout obtuse. Teeth in both jaws serrated. Seas of India to Japan : it

ascends rivers.

12. Carcharias melanopterus. Teeth in both jaws serrated. All the fins black edged. Seas of India to

the Malay Archipelago, and beyond.

13. Carcharias Bleekeri. Fins, except the first dorsal, with black extremities. East coast of Africa and

seas of India.

14. Carcharias Ellioti. Teeth coarsely serrated in upper jaw : awl-shaped in lower, some with a basal

cusp. Seas of India.

15. Carcharias menisorrah. Upper teeth serrated: second dorsal opposite the anal. A black spot on

second dorsal. Seas of India.

16. Carcharias limbatus. Teeth serrated and on rather a broad base : lower more slender. Ends of some

of the fins black. Seas of India and beyond.

17. Carcharias Temminckii. Teeth in both jaws slender and from thii-ty-sis to forty in number.

India.
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a. Teeth with smooth edrjes : all oblique and without sxoollen "bases (Scoliodori).

1. Carcharias laticaudus. Plate CLXXXVIII, fig. 1.

? Squalus, Russell, Fish. Vizag. i, p. ',*, and Pala-sorrah, pi. siv.

Carcharias {Seoliodoii) laticaudus, ]\Iull. and Henle, Plagios. p. 28, t. viii ; Bleeker, Beng. p. 80 ; Dumeril,

Hist. Nat. Poiss. i, p. 343 ; Kner, Nov. F. p. 414.

Carcharias (Prionodon) palasorrah (Cuvier), Bleeker, Beng. p. 80.

Carcharias {Seoliodoii) macrorhijnchus, Bleeker, Plagios. p. 31, t. i, f. 1 ; Dumeril, 1. c. p. 343.

Carcharias laticaudus, GiintLer, Catal. viii, p. 358.

Bun-da-nee, Sind. : NuUian sorrah, Tel.

Length of preoral portion of snout exceeding the width of the mouth by 1/5, and equal to or slightly

above the distance between the eye and the first gill opening (it is still longer in the immature): the groove at

the angle of the mouth scarcely extends on to the upper jaw. Nostrils very much nearer mouth than the end

of snout. Teeth—Those in upper jaw rather oblique not swollen at their bases : those in the lower jaw very

oblique especially near the symphysis : none are serrated. Fins—The length of the base of the anal fin is

nearly or quite equal to its distance from the ventral, especially in the immatiire : the pectoral does not extend

so far as to below the origin of the dorsal, its posterior edge is nearly straight, its internal edge 1/3 of the

length of its outer. The caudal equals 3f to 1/4 of the total length, but is rather longer in adults than in the

immature. Colour—Uniform gray superiorlj^, white beneath : the pectoral of a deep gray, having a white

outer edge, as have also the ventral and anal, posterior portion of caudal fin dark gray or nearly black.

Habitat.—Seas of India to the Malay Archipelago and beyond. It attains at least two feet in length.

2. Carcharias acutus. Plate CLXXXVIII, fig. 2.

Eiippell, N. W. Fische, p. 65, t. sviii, f. 4 ; Giinther, Catal. viii, p. 358.

Squalus Eussellii, Gray and Hardw. 111. Ind. Zool.

Caj-c/iarms (jScoZiocZoji) ac!(^!ts, Miill. and Henle, Plagiost. p. 29; Richards. Ich. China, p. 194; Cantor,

Catal. Mai. Fish. p. 399 ; Bleeker, Plagiost. p. 30 ; Dumeril, Hist. Nat. Poiss. i, p. 345; Kner, Novara F.

p. 414 ; Klunz. F. R. M. 1871, p. 655.

Purrooway sorrah, Tam. : Pad sorrah, Mai.: Sem sorrah, Tel.

Length of preoral portion of snout 1/4 longer than the gape of the mouth, and equal to or slightly less

than the distance between the eye and the gill-opening : a groove at the angle of the mouth not, or but slightly

extending on to the upper jaw. Nostrils nearer to mouth than to the end of the snout. Teeth—the upper and

lower ones oblique without swollen bases and none serrated. Fins—The length of the base of the anal fin is

one half, or less, than its distance from the ventral : the pectoi'al extends to at least below the origin of the

dorsal, its posterior edge is concave, and its internal edge about 2/5 the length of its outer : second dorsal

small, situated over the posterior half of the anal. Length of caudal fin about 3^ to 3f in the total length.

Colmirs—Gray or bronze above, white below : fins gray, the posterior edge of pectoral, outer edges of ventral,

anal and posterior half of caudal, white : upper edge of caudal dark, as is also its posterior lobe.

Habitat.—Red Sea, seas of India to the Malay Archipelago, and beyond : said on the ilalaljar Coast to

attain a considerable size, but the largest I obtained was twenty -nine inches in length. The example figured

(eleven inches long) was from Madras.

3. Carcharias Walbeehmii. Plate CLXXXV, fig. 2.

Carcliarias (Scoliodon) Walbeehmii, Bleeker, Nat. Tyds. Ned. Ind. x, p. 353.

Carcharias Walbeehmii, Giinther, Catal. viii, p. 359.

Ei-dah, Andamanese.

Length of the preoral portion of the snout exceeding the width of the mouth by nearly 1/3, and equalling

the distance between the eye and the second gill-opening. A well marked groove at the angle of the mouth

extending on to both the upper jaw and along a portion of the mandible. Nostrils rather nearer the mouth

than to the end of the snout, the distance between the outer edges of the nostrils equal to the extent between

them and the end of the snout. TeeZ/i—oblique and flat in both jaws without any serrature. Fins—the pectoral

extends to nearlj- beneath the middle of the first dorsal fin, it has its posterior edge rather concave, and its

inner edge equals 1/3 of the length of its outer : second dorsal rather small, with its posterior lobe produced,

it is situated over the last half of the anal. Length of the base of the anal equal to 2/5 of its distance from the

base of the ventral, caudal fin 2/7 of the total length. Colours—light brown superiorly becoming dull white

beneath. Fins gray and mostly with light outer edges.

Habitat.—Seas of India to the Malay Archipelago and Japan. The example figured (a male, twenty-five

inches long) was from Malabar.
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h. Teeth with smooth edges, those in the centre of the loioer jaw smaller than those at the side : the latter heing
swollen at their bases and having an olilique and narroiv cusp : vjjper teeth flat and oblique (Physodon).

4. Carcharias Miilleri.

Miiller and Henle, Plagios. p. 30, t. xix, f. 1 {teeth) ; Bleekor, Beng. p. 80 ; Dumeril, Hist. Nat. Poiss.
i, p. 347 ; Giinther, Catal. viii, p. 360.

Snont elongated and pointed. Nostrils nearer the angle of the mouth than to the end of the snout.

Mouth nearly as long as -wide. Fins—the end of the base of the first dorsal situated opposite the origin of the

ventral : second dorsal very small and commencing above the last third of the base of the anal. Pectoral

extends to below the origin of the first dorsal. Colours—brownish, becoming lighter beneath : fins a little

darker.

Habita t.-—Bengal.

c. Teeth with smooth edges : all narroiv and standing on a broad base, the upper being erect or slightly oblique

:

tJie lower being erect (Apirionodon).

5. Carcharias acutidens, Plate CLXXXIX, fig. 1.

Riippell, N.W. Fische, p. 65. t. xviii, fig. 3 ; Giinthei-, Catal. viii, p. 361 ; Klunz. Fische Roth. Meer.
1871, p. 667.

Carcharias (Aprion) acutidens, Mijller and Henle, Plagios. p. 33.

Carcharias (Aprionodon) acutidens, Dumeril, Hist. Nat. Poiss. i, p. 349.

Snout obtuse and rounded, the length of its preoral portion equal to 2/3 of the width of the mouth and
much less than the distance between the eye and the first gill-opening. Nostrils rather nearer mouth than to

the end of the snout. A very short groove at the angle of the mouth not extending on to the upper jaw. Eye
small. Gill-openings much wider than the orbit. No trace of any spiracle. Teeth—|-fl|-|, those in both
jaws rather slender, erect, or oblique, and with the bases rather swollen, none serrated. Fins—the base of the

first dorsal situated midway between the inner angle of the pectoral and the commencement of the ventral :

second dorsal nearly as large as the first, situated above but rather larger than the anal. Caudal fin 4| in the

total length. Pectoral falciform, its inner edge SJ times in its outer, it reaches to beneath the middle of the
base of the first dorsal. A well-developed pit before the base of the caudal fin. Colours—of a dull reddish

brown, becoming lightest on the sides and beneath.

Habitat.—Red Sea, coasts of Sind and the Indian Ocean. The example figured is nearly four feet in

length, but 1 have obtained specimens up to six feet.

6. Carcharias tricuspidatus, Plate CLXXXVI, fig. 1.

Odontaspis Am,ericanus, Giinther, Catal. viii, p. 392 {part").

Length of preoral portion of the snout equal to half the width of the mouth, and not equal to half the

distance between the eye and the first gill-opening : no groove at the angle of the mouth. Nostrils nearer to

the mouth than to the end of the snout. Gill-openings much wider than the orbit. Teeth—jflf^, very large,

awl-shaped, smooth except at the base, where there exists a small basal cusp on either side. The fourth tooth

on either side of the symphysis of the upper jaw very much smaller than those nest to it : the central tooth

on either side of the symphysis of the mandibles slender. The last few lateral rows in either jaw small. Fins

—pectoral reaching to below the base of the first dorsal : its inner edge 1/5 of the length of its outer. First

dorsal very slightly larger than the second, its base situated nearer to the ventral than to the pectoral. The
second dorsal slightly in advance of and about the same size as the anal : length of base of anal equals its

distance from the ventral. Caudal fin 3| in the total length. Colours—brown superiorly, becoming dull white
beneath.

I obtained several examples of this large shark at Kurrachee and from the coast of Beloochistan, none
of which were less than twelve feet in length, while all had a pit at the root of the caudal fin.

Habitat.—Seas of Sind, where they abound—attaining at least twenty feet in length ; one on board a
native craft measuring that length. The example figured (a skin) is 12 feet 3 inches in length. The teeth are

depicted the natural size. A specimen, 10| feet long, from South Australia is in the British Museum : also

several jaws.

d. Teeth vnth smooth edges except the bases of the upper ones which are serrated {Hypoprion).

7. Carcharias macloti, Plate CLXXXVIII, fig. 2.

? Squalus, Russell, Fish. Vizag. i, p. 9, and Sorra koivah, pi. xv.
Carcharias (Hypoprion) macloti, Miill. and Henle, Plagios. p. 34, t. x ; Dumeril, Hist. N. Poiss. i, p. 350.
Carcharias macloti, Giinther, Catal. viii, p. 362.

Pala sorrah, Tel.

Length of the preoral portion of the snout exceeding the width of the mouth by 1/3 and equalling the

4 T
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distance between tlie eye and tlie second gill-opening. A sbort groove at the angle of the mouth, not extending

on to the upper jaw. Nostrils nearer to the opening of the mouth than to the end of the snout. Teeth—the

bases of those in the upper jaw denticulated on both sides : those in the lower jaw erect, with smooth edges and

a broad base. Fins—the length of the base of the anal is equal to about twice its distance from the base of the

ventral : the pectoral extends to nearly as far as to below the hind edge of the first dorsal, its posterior margin

is rather concave, its internal equals about 1/3 of the length of its outer edge ;
caudal 3i to 3| in the total

length. Golnws—gr&j or brown, becoming dull white beneath : the fins gray, the caudal nearly black in its

posterior half : outer half of first dorsal dark : pectoral and ventral with a light edge.

Eabitat.—'&ea.s of India to New Guinea. The longest example obtained in Malabar, was a little over

twenty inches.

8. Carcharias hemiodon.

Carcharias (Ei/poprion) hemiodon, Miill. and Henle, Plagios. p. 35, t. xix, f. 2 (teeth) ; Bleeker, Beng.

p. 80; Dumeril, Hist. Nat. Poiss. i, p. 351.

Hypoprionodon hemiodon. Gill, Ann. Lye. Nat. Hist. New York, vii, p. 409.

Carcharias hemiodon, Giinther, Catal. viii, p. 362.

Snout obtusely rounded : the distance between the end of the snout and the mouth equals the interspace

between the outer angles of the nostrils. No groove at the angle of the mouth. Teeth—in the upper jaw

oblique, with the outer side of their bases serrated. J'wts—the pectoral reaches to below the middle of the first

dorsal : the second dorsal commences opposite to or rather behind the origin of the base of the anal. Caudal

fin equal to 4j in the total length. Colours— gv&j, becoming lighter beneath.

Habitat.—Seas of India, ascending rivers as the Hooghly at Calcutta.

e. Some or all the teeth serrated both on their bases and on their cusps {Frionodun)

.

9. Carcharias sorrah, Plate CLXXXV, fig. 1.

Carcharias {Frionodon) sorrah. :Miill. and Henle, p. 45, t. xvi ; Bleeker, Plagios. p. 39 and Bengal, p. 80;

Kner, Novara Fische, p. 414; Dumeril, Hist. Nat. Poiss. i, p. 368.

Isoplacjiodon sorrah, Gill. Ann. Lye. Nat. Hist. New York, vii, p. 410.

Carcharias sorrah, Giinther, Catal. viii, p. 367.

Length of the preoral portion of the snout about equal to the width of the mouth and nearly equal

to the distance between the eye and the first gill-opening. No groove at the angle of the mouth. Nostrils

about midway between end of snout and mouth. Gill-openings rather wider than the orbit. Teeth—H;, those

in the upper jaw oblique, serrated, and with a toothed notch on their outer edge : those on lower jaw_ a little

oblique, rather narrow, situated on a broad base and serrated. J'iM.s—pectoral falciform, extending to beneath

the hind third of the base of the first dorsal fin, its internal margin equalling about 1/4 or 2/7 of its outer.

Origin of first dorsal slightly postei'ior to the base of the pectoral, and not extending to above the ventral.

The' second dorsal smaller than and slightly posterior to the origin of the anal, the latter rather nearer the

caudal than the ventral. Caudal fin 3^ in the total length. Colours— du.\\ brown superiorly, and whitish

beneath : fins gray, lower caudal lobe and pectorals with black extremities.

Habitat.— Seas of India to the Malay Archipelago. The example figured (18 inches long) was one

of Bleeker's specimens received from Dr. Hubrcclit, of the Leyden Museum. I captui-ed one of similar size at

Mangalore, but which is now in a bad state owing to its having had a quantity of salt enclosed with it.

10. Carcharias Dussumieri, Plate CLXXXVII, fig. 2.

Carcharias {Frionodon) Dussumieri, (Valenciennes) Miill. and Henle, Plagios. p. 47, t. xix, f. 8 ;
Bleeker,

Beng. p. 80 ; Richards. Ich. China, p. 194 ; Kner, Novara Fische, p. 414 ;
Dumeril, Hist. Nat. Poiss. i, p. 370.

Carcharias (Frionodon) Javanicus, Bleeker, Plagiost. p. 38; Dumeril, 1. c. p. 3b9.

Carcharias Dussumieri, Giinther, Catal. viii, p. 367.

Length of the preoral portion of the snout very slightly exceeding the width of the mouth, and

equalling the distance between the eye and the first gill-opening. A very short groove at the angle of the

mouth, and only slightly extending on to the upper jaw. Nostrils nearer the opening of the mouth than to

the end of the snout. Gill-openings wider than the orbit. Teeth—H, those of the upper jaw oblique and

serrated, having a notch on the outer side : those in the mandibles smaller, oblique, narrow, serrated, and with

a broad base. i^i»s—pectoral extends to the hind edge of the base of the first dorsal, its posterior margin is

slightly concave, its internal margin equals 2/5 of thelength of its outer edge. Origin of the first dorsal a

very slight distance behind the base of the pectoral, and its base not extending to above the ventral. The

second dorsal slightly smaller than the anal. The length of the caudal equals 3| in the total length. Colours

—gray or dull brown, becoming white beneath : fins gray with white outer edges : upper two-thirds of second

dorsal blackish.

Habitat.—Seas of India to the Malay Archipelago. The example figured was from Malabar.
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11. Carcharias Gangeticus, Plate CLXXXVII, fig. 1.

Carcharias (Prionodon) Qangeticus, MiiU. and Henle, Plagios. p. 39, t. xiii ; Bleeker, Beng. p. 80
;

Dumeril, Hist. Nat. Poi.ss. i, p. 359."

Carcharias {Prionodon) Japoniciis, Temm. and Sclileg. Faun. Japon, Poiss. p. 302, t. cxxxiii.

Squalus (Carcharias) Ga.ngeticus, Blyth, J. A. S. of Beng. 1860, p. 36.

Carcharias Gangeticus, Giinther, Catal. viii, p. 367, and Ann. Nat. Hist. 1874, p. 36.

Length of the preoral portion of the snout only 2/3 of the width of the month, and equalling half of
the interspace between the eye and the middle gill-opening : a very slight groove at the angle of the mouth.
Nostrils in the front half of the distance between the end of the snout and the mouth. Gill-openings wider
than the orbit. ree/Zi— twenty-seven to thirty in either jaw, all being serrated: the superior ones almost
triangular, their outer edge with a notch, very distinct in the immature, but becoming almost lost with a^e :

those in the lower jaw narrow, erect, and having broad bases. Fijis—pectoral elongated, falciform, and extends
to beneath the middle of the first dorsal: its internal margin 2/7 of the length of its outer. Origin of the first

dorsal slightly posterior to the hind edge of the base of the pectoral, its base not extending to above the ventral.
The second dorsal of about the same size as the anal, the latter nearer the caudal than the ventral. Lencrth of
the caudal 2/7 of the total length. Scales— small and with rough edges : they are hardly above 1/2 the size of
those in G. melanopterus. Colours—gray superiorly, becoming dull white beneath. Fins gray, the pectoral,
ventral, and anal with light edges : posterior portion of caudal rather dark.

This is one of the most ferocious of Indian sharks, and frequently attacks bathers even in the Hooghly at
Calcutta,* where it is so dreaded that a reward is oifered for each that is captured. I have taken it at
Cuttack.

The example figured (18 inches long) was from Bombay, and the teeth are exceedingly minute, but
under the microscope the notch in the upper teeth and the serrations are visible.

Habitat.—Seas of India to Japan, ascending rivers to above tidal influence. It attains at least seven
feet in length. Also recorded from Bagdad.

12. Carcharias melanopterus, Plate CLXXXV, fig. 3.

? Carcharias melanopterus, Quoy and Gaim. Voy. Uran. Zool. p. 194, pi. 43, figs. 1 and 2 • Riipp
N.W. Fische, p. 63 ; Giinther, Catal. viii, p. 369 : Klunz. F. R. Meer. 1871, p. 658.

Carcharias (Prionodon) mdanopterus, Miill. and Henle, p. 43, pi. 19, fig. 5 (teeth) ; Bloek. Plag. p. 33
;

Richards. Ich. China, pp. 194, 317 ; Dumeril, Hist. Poiss, i, p. 365 ; Kner, Novara Fische, p. 415.
Carcharias (Prionace) melavojiterus, Cant. Mai. Fish, p. 400.

Carcharias (Prionodon) Henlei, Bleek. Nat. Tyds. Ned. Ind. iv, p. 507.

? Carcharias (Prionodon) hrachyrhynchus, Bleek. Act. Soc. Sc. Indo-Neerl. vi, p. 206 ; Dumeril, Hist.
Poiss. i, p. 364.

Length of the preoral portion of the snout two-thirds the width of the mouth and considerably less
than the distance between the eye and the first gill-opening : a very short groove at the angle of the jaws.
Nostrils nearer to the extremity of the snout than to the end of the mouth. Snout rounded and very obtuse.
Teeth—fj-If-Kli)) the upper broad, flattened, oblique, with a very slight notch or rather concavity on the outer
side and serrated : the lower much narrower, pointed, on a broad base and also serrated, these serrations beino-

generally minute, sometimes only ou one side of the tooth and are occasionally wanting, especially in the lower
jaw. Fins—pectoral falciform, extending to beneath the middle or even hind edge of the base of the dorsal,
its outer edge three times as long as its internal one. Base of first dorsal a little nearer the pectoral than its

posterior end is to the ventral. Second dorsal opposite and similar to the anal. Length of caudal 3|- to 4-\

in the total length. f Scales—compaiatively large, lineated, but with almost smooth edges. Colours—brown
or bluish-gray superiorly, fading to dull white beneath ; ends of all the fins deep black. Iris gray, stained
darker superiorly. It may be remarked, as showing the size to which this species attains, that the liver of one at
the Government fish-oil factory at Calicut weighed 2701bs.

Habitat.— fie&s of India to the Malay Archipelago, and beyond. The example figured (42 inches long),
a female, was from the Andamans. This form is very common, having from 24 to 25 teeth only in each jaw.

C. melanopterus, is variously named by the natives : thus Sir W. Elliot received examples termed Caval
sorrah, Nella vekal sorrah, JRaman sorrah, Mukhan sorrah, Boka sorrah, and Ban sorrah.

13. Carcharias Bleekeri.

Carcharias (Prionodon) Bleekeri, Dumeril, Hist. Nat. Poiss. i, p. 367.
Carcharias hleekeri, Giinther, Catal. viii, p. 370.

* Sir Joseph Fayrer informs me that in a case brought to his hospital at Calcutta, the shark not only divided the soft
parts down to the thigh bone in a naiive. but even made a deep groove on the neck of tlie femur.

t In Quoy and Gaimard's figure the lengih of the caudal fin is shown aa 3' in the total : but Dumeril (1. c.) observes that
the •• caudale formant a peu pres le quart de la longueur tutale," and also that the types are in the Museum.

4 T 2
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Leiio-th of the preoral portion of the snout equal to the widtli of the mouth. Nostrils midway between

the end of the snout and the mouth. Teeth— 1-|, the npper triangular with a slightly notched outer border :

the lower nearly erect, narrow, and on a broad base. Fins—the dorsal commences a short distance behind

the angle of the pectoral : second dorsal opposite to, nearly as long as, but lower than the anal, and elongated

posteriorly. Pectoral with its upper edge 4| to 5 times as long as its lower : caudal 1/4 of the total length.

Colours—a deep black spot at the lower edge of the end of the pectoral fin : a second at the end of the inferior

lobe of the caudal : no black spot on the first dorsal.

The example or rather remnants of the skin, head, and fins of a " half-grown male," which were shown

me at the British Museum, as this species from the Seychelles, give eight inches as the distance from the

snout to the first gill-opening ; the fish when entire would therefore have been about four feet long. The
example is very similar to C linibatus.

Habitat.—East coast of Africa, Seas of India.

14. Carcharias Ellioti, Plate CLXXXIX, fig. 2.

Length of the preoral portion of the snout equal to the width of the mouth, but less than the distance

between the eye and the first gill-opening. A well-developed labial gi-oove along the outer side of the

maxilla, and a slight one on the mandible. Eyes rather small. Nostrils rather nearer mouth than to the end

of the snout. Gill-openings much wider than the orbit. No trace of any spiracle. Teeth—f^:|J, the upper

nearly triangvilar without any notch or basal enlargement, very coarsely serrated on both edges : those in the

mandible obliquely erect, awl-shaped, becoming smaller and more triangular at the angle of the mouth
;
the

awl-shaped ones have a cusp at either side of the base, below which the outer edge has a few serrations : the

external triangular ones are serrated externally. Fins—the first dorsal commences just behind the root of the

pectoral, its base being nearer to it than to the ventral : second dorsal smaller than the first, but larger than

the anal, before which it commences. Pectoral falciform, its internal margin 1/3 of the length of its outer, the

fin reaches to beiaeath the end of the base of the dorsal. Anal below the last two-thirds of the second dorsal.

Caudal 3f in the total length : a well-developed pit before its base. Colours—gray superiorly, becoming

nearly white beneath.

This species is the one referred to by Jerdon, M. J. L. and Se. 1851, p. 148.

Eabitat.—Seas of India. The example figured (a skin nearly six feet in length) was from Kurrachee,

where it is not uncommon. A very good figure of it exists among Sir Walter Elliot's drawings of Madras

fish. It is stated to be termed Piulucan or Adugu-pal sorrah, Tamil; and Pal sorrah at Vizagapatam.

15. Carcharias menisorrah, Plate CLXXXIV, fig. 1.

Carcharias {Trionodo'n) vienisorrah, Mull, and Henle, Plagios. p. 46, t. xvii ; Bleeker, Plagios. p. 35,

t. i, f. 3 ; Dumeril, Hist. Nat. Poiss. i, p. 3G9.

Carcharias (Prionodon) tjiifjot, Bleeker, 1. c. p. 36, t. i, f. 4 ; Dumeril, 1. c. p. 371.

Carcharias menisorrah, Giiuther, Catal. viii, p. 371 ; Klunz. Fi.sch. Roth. Meer. 1871, p. 660.

Carcharias Malabaricus, Day, Jour. Linn. Society, i, 1871, p. 529.

Karamoottee sorrah and CigO' sorrah, Tel.

Preoral portion of snout nearly or quite as long as the mouth is wide : the width of the head equals the

distance from the angle of the mouth to the end of the snout. A very small groove at the angle of the mouth
extending a short distance on to the upper jaw. Teei/i— twenty-eight in the upper jaw, they are obhque,

triangular, notched externally, and serrated in the whole extent of their cusps : lower teeth erect, slender,

lanceolate, not serrated and having broad bases. Fins—pectoral not so long as head, one fifth longer

than broad at its extremity, it is scarcely emarginate, its inner margin equals about half the length of the

(Uiter : base of the second dorsal slightly more than half of that of the first dorsal, it is opposite the anal, and

almost as large as it. Posterior end of the dorsal fin is at an equal distance from the ventrals as its anterior end

is from the root of the pectoral. Upper edge of the caudal almost straight, its length being slightly more than

the interval between its base and the origin of the ventral. C'o/om;-s—gray above, white below : upper half of

the second dorsal deep black. In Muller and Henle, and in Giinther's Catalogue the black is omitted, so it may
occasionally be absent : it is adverted to by Bleeker, and also present in a fine specimen I have received from

Leyden labelled by Dr. Bleeker.

Habitat.—Red Sea to the jSIalay Archipelago. The example figured (nineteen inches in length) was from

Calicut. It attains twelve feet or more in length.

16. Carcharias limbatus, Plate CLXXXIV, fig. 2.

Carcharias (Prionodon.) limbatus, Miill. and Henle, p. 40, t. xix, f. 9 (teeth) ; Dumeril, Hist. Nat. Poiss.

i, p. 375.

Carcharias microps, Lowe, Proc. Z. Soc. 1840, p. 38, 1843, p. 93, and Trans. Zool. Soc. iii, p. 18.

Isofjomphodon macnlipinnis, Poey, Rep. Fis. Nat. i, p. 191, t. iv, f. 2, 3, and ii, p. 245, t. ii, f. 1-3.

Carcharias maculipinnis, Giinther, Trans. Zool. Soc. vi, p. 490.

Carcharias (Prionodon) Mulleri, Steind. Sitz. Ak. Wiss. Wien. 1867, Ivi, p. 356.
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Carcharias limhatus, Giinther, Catal. viii, p. 373.

Carcharias Ehrenbergi, Klunz. Fisch. R. Meer. 1871, p. 661.

Length of preoral portion of the snout about equal to the width of the mouth, and is slightly less than

the distance between the eye and the first gill-opening : a short groove at the angle of the mouth scarcely

extending on to the upper jaw. Eyes—small : gill-openings about twice the size of the eye. Teeth—
erect, somewhat constricted above the base, which is broad, the upper broader than those in the lower jaw,

although both are of somewhat similar shape : both serrated, but most distinctly in the upper jaw : in the

young the teeth in the mandibles usually appear to have smooth edges, but under the microscope* the rudiments

of serrations are perceptible. Fins—the length of the base of the anal is equal to about 2/3 of its extent from

the base of the ventral : the pectoral extends to below or even to beyond the hind edge of the dorsal fin : its

posterior edge is slightly concave : its internal edge is equal to from 3 to 3^ in its outer. Dorsal commences
over the inner angle of the base of the pectoral : second dorsal arises above or slightly posterior to the origin

of the ana], than which it is somewhat smaller. Length of caudal 3^ to 31 in that of the total. Culours—gray

superiorly, becoming white on the sides and beneath. Fins dark gray : in the immature (as the example

figured) the outer extremity of pectoral, lobe of caudal, and the margins of the fins, dark black : ventral

and anal white edged. As age advances, as at two feet, the second dorsal becomes black tipped and the anal has

a darker edge.

Habitat.—The example figured (16'8 inches long) was from the Malabar coast of India. It attains at

least six feet in leng-th. It is very common along the sea borders of India, and appears to frequent the tropical

parts of the Atlantic, the Pacific coast of Central America, and to extend through the Indian Ocean.

17. Carcharias Temminckii.

Carcharias (Prionodon) Temminclcii, Miill. and Henle, Plagios. p. 48, t. xviii.

Squalus (Carcharias) Temminckii, Blyth, Journ. As. Soc. of Bengal, 1800, p. 36.

Lamiopsis Temminckii, Gill, Ann. Lye. Nat. Hist. New York, vii, p. 410.

Carcharias temminckii, Giinther, Catal. viii, p. 374.

Length of the preoral portion of the snout equals about 4/5 the width of the mouth. Nostrils nearer to

the mouth than to the end of the snout. Teeth—ff:i-|, upper rather narrow with a broad base, erect^ and

serrated : the lower erect, entire, awl-shaped : the teeth near the outer angle of the jaws very small. Fins—
first dorsal inserted midway between the roots of the pectoral and ventral fins : pectoral with its upper edge

nearly three times that of the lower. Second dorsal opposite anal, and nearly as large as the first. Colours—
uniform.

Habitat.—Seas of India.

Genus, 2—Hemigaleus, Bleaker.

Ghcenogaleus, Gill.

Spiracles minute and behind the eye. Memhrana nictitans present. A pit before the root of the caudal fin

both above and below. Snout longitudinally produced. Mouth crescentic, with labial folds. Teeth in the upper

jaw denticulated, not so in the lower. The first dorsal fin, which is destitute of a spine, is placed opposite the

interspace between the pectoral and ventral: caudal with a single notch.

These fishes have been divided from Carcharias on account of the existence of a rudimentary spiracle

behind the eye, and likewise by the labial folds being developed in all known species but which is rare in

Carcharias (see C. Walbeehmii, p. 712).

Habitat.— Coromandel coast of India to the Malay Archipelago.

1. Hemigaleus Balfouri, Plate CLXXXV, fig. 4.

Length of the preoral portion of the snout slightly exceeding the width of the mouth, and not quite

equalling the distance between the eye and the first gill-opening. Spiracle minute, .situated about 1/ 2 a diameter

of the eye posterior to the orbit. A groove at the angle of the mouth extending some distance along either

jaw. Nostrils situated nearer to the mouth than to the end of the snout. The distance between the outer

angles of the nostrils equal to the width of the mouth. Gill-openings at least twice the width of the orbit.

Teeth—It, those in the upper jaw smooth, notched externally, or with about three denticulations along the

outer side of the base: those on the lower jaw of a slightly smaller size, erect and smooth. Fins—
pectoral falciform, extending to below the first third of the base of the dorsal fin, its internal nearly

equalling 1/3 of its outer margin. First dorsal (with about 24 rays) having its base almost midway between

the end of the base of the pectoral and the origin of the ventral fins. Second dorsal (with about fifteen

rays) commencing slightly in advance of the anal, the length of its base equal to rather above 1/2 of that of the

first dorsal, while it is rather larger than the anal. Caudal fin equal to about 5 in the total length, and with

a distinct pit at its root. Colours—dark brown, fins gray, the second dorsal with a dark summit.

* I have examined one example this size in which none of the teeth were apparantly serrated, but if placed under 2-inch

power of the microscope serrations aie observed to be commencinK, the edges of tlie cusp being creuulated. The black marks on the

dorsals, pectoral and caudal, were well marked, but they were absent from tlie ventral and anal.
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The example figured is from Sir Walter Elliot's collection, and -was obtained at Waltair, on the Coromandel
coast. It is a male 32'5 inches in length. I take this ojiportunitj of dedicating this new fish to Surgeon-
General E. Balfour, late of the Madras Jledical Sei-yice, the scientific founder of the Madras Museum, and who
first dii'ectod my attention to collecti;)g the fishes of India.

Habitat.—Coromandel coast of India.

Genus, 3

—

Galeocerdo, Miiller and Senle.

Spiracles small. Memhrana nictitans present. Mouth crescentic. Teeth ohliqtie, serrated on either edge, and
with a deep notch on the outer margin. The first dorsal spineless, pjlaced oppiosite the interspace between the pectoral

and ventral fins : caudal with a double notch. A pit on the tail, both above and beloio, at the base of the caudal

fin.

Sharks of this genus are much dreaded in India, the native fishermen distinguishing between those

forms with long awl-shaped but smooth-edged teeth, from others having elongated or triangular cusps with

serrated edges. The former can be captured by lines and even by nets : but the latter immediately cut through
nets and sever lines, rendering it necessary to attach the hooks to chains. Sharks seem to prefer their food a

little high, and therefore the natives bury the bait in the ground for a day or more before baiting their

hooks with it.

Geographical distribution.— Seas of the Tropics, also of temperate and Arctic regions.

SYNOPSIS OP SPECIES.

1. Galeocerdo Bayneri. Caudal fin Sj to 4 in the total length. Teeth |-|, denticulated, and of equal size

in both jaws. With dark spots. Indian and Australian seas.

2. Galeocerdo tigrinus. Caudal fin 3 to 3j- in the total length. Teeth denticulated, and rather smaller in

the lower than in the upper jaw. Red Sea, Indian Ocean to Japan, and beyond.

1. Galeocerdo Rayneri, Plate CLXXXVII, fig. 3.

Galeocerdo tigrinus, Gray, Chondrop. p. 5-i ; Blyth, J. A. S. of Beng. 18G0, p. 36.

Galeocerdo Bayneri, McDonald and Barron, Proc. Zool. Soc. 18G8, p. 368, pi. xxxii ; Giinther, Catal. viii,

p. 377.

WulluveH sorrah, Tam. : Kcttalam sorrah, Tel.

Length of preoral portion of the snout much less than the width of the mouth. A groove at the angle

of the mouth extending some distance along the side of the maxilla : nostrils nearer the end of the snout than the

mouth. Gill-openings not so wide as the orliit. Spiracle small. Eye—rather large. Teeth—23/23, large, of equal

size in both jaws, compressed and serrated in their whole extent in both jaws, as well as notched externally

above the base. Fins—pectoral extends to beneath the anterior third of the first dorsal, it is falciform in shape.

Origin of first dorsal a short distance behind the base of the pectoral, but nearer to that fin than to the ventral,

which latter is midway between the hind edge of the first dorsal and the origin of the anal. Second dorsal

above the anal, the two being of about equal size. Length of the caudal 3 j to 4 in the total length, apparently

compai-atively decreasing in length with age. Colours— dark gray superiorly, becoming dull white beneath

;

cheeks and lower surface of the snout yellowish. Body, from a short distance behind the gill-openings, with

numerous large black spots and vertical bars. Pins gray, the first dorsal with irregular vertical bands.

This fish attains to a considerable size in the Indian seas, where it is not very numerous. It is exceed-

ingly fierce ; and Jerdon remarks that it is very cunning and swells itself out so as to appear like a floating mass
of animal substance, and having thus decoyed its prey it immediately attacks it. It eats everything, even sea-

snakes. Sir W. Elliot observes that he obtained an example of this voracious shark 12 ft. 4 in. long. In its

stomach were the remains of fish of various sizes and several shin-bones of beef partially digested. Another
example, 8y feet long, had the remains of a sea-snake (Sydrus ingrucinctus) and of a siluroid fish. A fine

pair of jaws of this species (16 inches across the gape), from Kurrachee, exists in the British Museum; it is

labelled Carcharias fasciatus ?.

Habitat.—Indian and Australian Seas ; attaining upwards of twelve feet in length.

2. Galeocerdo tigrinus.

7 Galeus maculatus, Ranzani, Nov. Comm. Ac. Bonom. iv, 1840, p. 68, t. viii.

Galeocerdo tigrinus, Miill. and Heule, Plagios. p. 69, t. xxiii ; Bleeker, Beng. p. 80 ; Gill, Pro. Ac. Nat.

Sc. Phil. 1864, p. 263; Dumeril, Hist. Nat. Poiss. i, p. 393; Gunther, Catal. viii, p. 378; Klunz. Pisch. Roth.

Meer. 1871, p. 663.

Galeocerdo maculatus, Poey, Report, Pis.-nat. Cuba, 1868, p. 463.

Length of the preoral portion of the snout equal to 1/2 the width of the mouth and slightly less than the

distance between the inner angles of the nostrils. A long labial fold along the edge of the upper jaw. Teeth—
in lovrer jaw not so large as those in the upper, denticulated in both jaws, and the dentieulations at the base of

each cusp also serrated, more especially in the lower jaw. Fins—the first dorsal commences above the angle of
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the pectoral : second dorsal arises slightly in advance of the anal. Caudal 3 to 3^ in the total length, and
considerably (one-third) exceeding the length of the interspace between the two dorsal fins. Colours—grnj
superiorly, becoming slightly lighter on the sides and beneath. Numerous brown or dark gray spots over the
body.

Habitat.—Red Sea, seas of India to Japan, and beyond.

Second group—ZygEenina.
Head produced laterally into the shape of a hammer. Nostrils on front edge of head. Teeth oblique, with a

single cusp, having sharp and smooth edges.

Genus, 4—Ztgj:na,* Cuvier.

Cestradon Klein : Gestrorhimus, Blainv. : Sphyrna (Raf.), Miill. and Henle : EuspJiyrna and Beniceps,
GiU.

The anterior portion of the head is hroad, flattened, and laterally elongated, with the eyes situated at its

lateral extrem-ities and the nostrils at its fore border. A membrana nictitans present. Spiracles absent. Mouth
crescentic. Teeth similar in both jaws, oblique and notched. The first dorsal fin spineless, situated above the
interspace between the pectoral and the ventral : caudal with one notch, and a pit at the commencement of the fin.

This genus of shai-ks is reputed to be very dangerous in some localities. The young are captui-ed alono-
the shores of India in large numbers.

SYNOPSIS OP SPECIES.

1. Zygcena Blochii. Each lateral expansion of the side of the head two or three times as long as broad.
Indian Ocean.

2. Zygmia malleus. The length of the hind edge of each lateral expansion of the head nearly or quite
equal to its width near the eye. Tropical and temperate seas.

3. Zyganatudes. Anterior edge of head curved but not continuous with the lateral one: the length
of the hind edge of each lateral expansion is less than its width near the eyes. Tropical and temperate seas.

1. Zygsena Blochii, Plate CLXXXIV, fig. 4.

Cuv. Regno Anim : Val. Mem. Mus. ix, p. 227, t. xi, f. 2 : Bennett, Life of Raffles, p. 694 : Cantor, Quart.
Med. Journ. Cal. 1837, and Trans. Med. and Phys. Soc. Cal. viii, pt. 2, Appendix, p. ccxi, and Ann. and Mag.
1845, xvi, p. 372 ; Giinther, Catal. viii, p. 380.

Zygcena laticeps, Cantoi-, Quart. Med. Journ. Cal. 1837, pi. 1-3 {young").

Sphyrna Blochii, Miill. and Henle, Plagios. pp. 54, 199; Bleeker, Plagios. p. 41, t. iii, f. 7; Cantor,
Catal. Mai. Fish. p. 404 ; Jerdon, M. J. L. and Sc. 1851, p. 148 ; Blyth, J. A. S. of Beng. 1860, p. 36.

Koman sorrah. Tarn. : Sappa sorrah, Tel.

Each lateral expansion of the side of the head from twice to thrice as long as broad, and with a deep
groove along the anterior edge, reaching externally nearly as far as the orbit. The posterior edge of the lateral

expansion about as long as its anterior edge, while the external edge is nearly straight. Nostril much nearer the
mouth than the eye. -Z??/es— situated near the upper angle of the external edge of the lobe of the head. Teeth—
oblique, externally notched and smooth in their entire extent. Fins —the dorsal arises slightly behind the base
of the pectoral, extending nearly half way to above the ventral : second dorsal arising above the posterior half
of the anal, than which it is much smaller. Colours—of a deep gray or bro\vnish-gray, becoming lighter
beneath : the fins are usually of a slightly deeper colour than the body.

This is the commonest form on the Malabar coast of India, where the fishermen consider it attains to a
very large size. Blyth fouad it to be also the most common species of the genus on the coast of Bengal,
observing that it rarely exceeded four feet in length.

Habitat.—Seas of India to the Malay Archipelago, and beyond. The example figured (17"5 inches long)
came from Malabar.

2. Zyga&na malleus, Plate CLXXXVI, fig. 4.

Squalus zygmia, Linn. Syst. Nat. p. 399 : Bloch, t. cxvii : Bl. Schn. p. 131 : Laeep. i, p. 257 : Forst.
Desc. Anim. Leicht. p. xviii. : Gronov. ed. Gray, p. 6.

Zygoma malleus, Shaw, Nat. Misc. pi. 267 ; Val. Mem. Mus. ix, 1832, p. 223, pi. xi, f. 1 ; Cantor, Quarterly
Medical Journ. Cal. 1837, f. 1 : Temm. and Schleg. Fauna Japon. Poiss. p. 306, pi. cxxxviii: Dekay, New York
Fauna, Fish. p. 362, pi. Ixii, f. 204 : Bleeker, Plagiost. p. 42, t. iii, f. 8 : Storer, Mem. Amer. Acad, ix, 1867,
p. 229, pi. xxxviii, fig. 3 : Couch, Fish. Brit. Isles, i, p. 70, pi. xvi; Gunther, Catal. viii, p. 381 ; Klunz. Fisch.
Roth. Meer. 1871, p. 666.

Zygcmia Lewini, GrifBth, Cuv. Anim. King, x, p. 640, pi. 1.

* Comhun sorrah, Tam.



720 PLAGIOSTOMATA—SELACHOIDEI.

Sphyrna xiig(ena, Miiller and Henle, Plagios. p. 51 ; Richards. let. China, p. 194 ;
Bleeker, Beng. p. 80 ;

Cantor, Catal. Mai. Fish. p. 401.
.. ,,o -r>

'
-i xi- i. w i, r> • ooi

Ce^racion zygcena, Gill, Ann. Lye. Nat. Hist. New York, vii, p. 403 ;
Dumeril, Hist. Nat. Poiss. i, p. 382 ;

Day, Fish. Malabar, p. 270.

Gestracion Leeuwenii, Dumeril, 1. c. p. 383.

The hind edge of the lateral expansion of the head nearly equals its width near the eye, and has a

groove along almost its entire anterior edge. Nostrils close to the eye. Colours—hodj and fins slaty-gray :

under surface white.

Habitat.—Tropical and temperate seas.

3. Zagsena tudes, Plate CLXXXVIIl, fig. 4.

Sqnale panfouflier, Laccpede, i, p. 261, t. vii, f. 3.

Squalus zygmia, Russell, Fish. Vizag. i, p. 8, and Kama sorra, pi. xu.
^ , ... „„^

Zygcena tudes, Cuv. Regne Anim. ; Val. Mem. Mus. ix, p. 225, pi. ii, f. 1 ;
Gunthcr, Catal. vin, p. 382.

Sphyrna tades, Mull, and Henle, Plagiost. p. 53 ; Miill. and Trosch. in Schomburgh, Brit. Gman. iii,

p. 642.

Cestracion tudes, Dumeril, Hist. Nat. Poiss. i, p. 384.

Anterior edge of head curved, but the front margin is not continuous with the lateral one : the length of

its hind margin les^ than its width near the eye. i;2/es—situated just below the junction of the anterior and

outer edo-es of the snout. Nostril close to the eye, and a gi'oove running along the anterior edge of the head.

Teeth—oUiqae, with a notched outer edge. I'ms— dorsal arises above the hmd margin of the inner edge

of the pectoral fin, its height equals the length of the pectoral : second dorsal over the hmd half of the anal

:

leno-th of the base of the anal extends 2/3 of the distance to the ventral :
caudal 3 to 3^ m the total length.

(3'o;o,„.s_Gray, becoming lighter beneath: first dorsal fin very dark, the upper portion of the second dorsal

and the lower caudal lobe deep black in newly captured examples, the colour fading after they have been some

time in spirit. One example, captured at Cochin, Dec. 27th, 1872, besides the black marks on the fins

mentioned, had the hind edge of the dorsal and the end of the pectorals dark.

Habitat.—Mediterv&nean, Indian Ocean and Archipelago, also tropical parts of the Atlantic. It attains

several feet in length.

Third group—Mustelina.

Teeth small, having a central, and one or two smaller lateral cusps :
or the teeth may be ohtuse.

Genus, 5

—

Tei^nodos, ilUUer and Hevle.

No spiracles. Membrana nictitans p)resent. Mouth crescentic, with a pit behind its angle. Teeth numerous in

both jaws and consisting of one central cusp and a smaller lateral one on either side. First dorsal spineless placed

opposite the interspace between the pectoral and ventral fins. Lower caudal lobe distinct. A ptt at the root of the

caudal fin.

Trisnodon obtusus, Plate CLXXXIX, fig. 3.

Snout short and rounded, the distance between the mouth and the end of the snout equals about 1/2 the

width of the mouth. Nostrils nearer end of snout than the mouth, each with a flap. Eye of moderate size.

Gill-openings rather wider than the orbit. No spiracle. Teef/i—with one central and a small lateral cusp on

either side. Fins—fhe first dorsal commences behind the inner angle of the pectoral and its base does not

extend to above the ventral. Second dorsal not quite 1/2 as large as the first and situated above the anal.

Pectoral reaches to below the middle of the first dorsal : caudal fin nearly 1/4 of the total length. Colours—

dark above, becoming lighter beneath.

This species is allied to T. obesus, Ruppell, but its first dorsal fin is more advanced, and its second dorsal

considerably smaller than shown in Riippell's figure or the examples in the British Museum.

Habitat.—One example, nineteen inches in length, was obtained at Kurrachee : it is a young male.

Genus, 6

—

Mustelus, Cuvier.

Membrana nictitans present. Small spiracles behind the eyes.
_

Mouth crescentic, ivith long labial folds.

Teeth small, numerous, similar in both jaws, pavement like, obtuse or with indistinct cusps. The first dorsal fin

spineless, situated above the interspace between the pectoral and ventral : the second nearly as large as the first :

caudal without a distinct lower lobe, cmd no pit at the commencement of the fin.

Geographical distribution.— Bea.s. of tropical and temperate regions. Not recorded from the Red Sea.

Mustelus manazo, Plate CLXXXVI, fig. 3.

Mustelus vulgaris, Temm. and Schleg. Fauna Japon, Poiss. P; _303, t. cxxxiv.

Mustelus manazo, Bleeker, Japan, p. 126 ; Gunther, Catal. viii, p. 387.

Pa sorrah, Tel.
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Snout produced and pointed, the length of its preoral portion equalling the width of the mouth (or 1/4

more in the foetus), which latter is somewhat angular. A well-developed labial fold at the angles of the mouth :

membrana nictitans very distinct. Spiracle behind and much smaller than the eye. Teeth—rhombic, and

destitute of any distinct cusp. Fins—the first dorsal arises opposite the posterior end of the base of the

pectoral, and does not extend to above the anal : the second dorsal smaller than the first, but the length of the

bases of the two about the same. Pectoral reaches to below centre of first dorsal : anal commences beneath

the posterior half of the second dorsal and is smaller than it. Caudal equal to 4| in the total length, its lower lobe

moderately developed and notched. Colours—reddish gray superiorly, becoming dull white beneath. Posterior

extremity of the caudal of a dark colour.

Habitat.—Seas of India to Japan. T obtained a female (16'5 inches in length) at Kurrachee, and which

had several young inside. The one figured, from the same place, is 27 inches in length.

4 z
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Family, II—LAMNID^.
Spiracles, if present, minute. No membrana nictitans. Mouth inferior and crescentic. Nostrils not

communicating with the mouth. First dorsal spineless, and placed opposite the interspace between the

pectoral and ventral fins : an anal fin present.

I have (p. 713) described a shark, Carcharias tricuspidatus, the teeth of which so closely resemble those

seen in Odontaspis, that specimens have been erroneously referred not only to that Genus but to the

0. Americanus. The absence or presence of the pit at the root of the caudal fin is one character which at once

distinguishes the two forms, for if they were identical species the character of the pit at the base of the caudal

fin as a distinguishing guide would have to be given up, not only as a generic but even as a specific character.

Genus 1

—

Lamna, Cuvier.

Oxyrhina, Agassiz.

Spiracles, -if present, minute. No membrana nictitans. Mouth wide. Gill-openings large. Teeth large,

awl-shaped, smooth or sometimes with a small lateral basal cusp on either side. The first dorsal fin spineless, placed

opposite the interspace between the bases of the pectoral and ventral fi,ns. Lower caudal lobe large. A keel aloiig

the side of the tail. A pit at the base of the caudal fin.

1. Lamna Spallanzanli, Plate CLXXXVI, fig. 2.

Lamna punctata, Storer, Bost. Journ. Nat. Hist, ii, 1839, p. 534, pi. viii, f. 2, and Mem. Amer. Acad, ix,

1867, p. 225, pi. xxxvii, fig. 1 ; Dekay, New York, Fauna, Fish. p. 352, pi. Ixiii, f. 206 (not Mitchell)
;

Poey, An. Soc. Esp. v, p. 381, t. xiv, fig. 1.

Oi-yrhina Spallanzanii, Bonap. Faun. Ital. Peso. t. cxxxvi, f. 1 ;
Dumeril, Hist. Nat. Poiss. i, p. 408.

Oxyrhina gomphodon, Miiller and Henle, Plagiost. p. 68, t. xxviii.

Istirojisis Dekayi, Gill, Ann. Lye. Nat. Hist. New Tork, vii, p. 409.

0.ryrhina ptinctata, Dumeril, 1. c. p. 409.

Lamna spallanzanii, Giinther, Catal. viii, p. 390; Klunz. Fische Roth. Meer. 1871, p. 669.

Snout pointed, angle of the mouth about midway between the nostril and the first gill-opening.

Gill-openings very wide. Teeth—-L| on either side, awl-shaped, with sharp but entire lateral edges, and

destitute of basal cusps : the third on either side of the symphysis of the upper jaw smaller than those on

either side of it. Fins—the base of the first dorsal rather nearer the pectoral than the ventral fin. Pectoral

falcifonn, its inner being one-fourth of the length of its outer margin. Second dorsal and anal small, situated

opposite one another. The keel on the side of the tail commences anterior to the base of the second dorsal

and anal fins. Colours—gray, becoming lighter beneath.

Habitat.—Eed Sea and Indian Ocean, also the Atlantic and Mediten-anean. The figure is from one of

Sir W. Elliot's di-awings, which was taken from an example captured at Madras. It attains to a very

large size.
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Family, III—NOTIDANIDiE.

Spiracles small and on the side of the neck. No membrana nictitans. Gill-openings six or seven. A
single spineless dorsal fin placed nearly opposite to the anal : lower caudal lobe present. No pit at the

root of the caudal fin.

Genus, 1—NOTIDANOS, Ciivier.

Hexanohus and Eeptanchus, Rafin. : MonopterJiinus, pt. Blainv.

Spirades small and on the side of the neck. No memhrana nictitans. Mouth crescentic. No lahial fold.

Gill-openings six or seven, and viide. Teeth in the upper jaw consisting of one or two pairs that are aiul-shaped,

followed by six broader ones, which have one strong and several smaller cusps. In the lower jaw^ six large comb-like

ones on either side, and some smaller lateral ones. A single, spineless, dorsal fin placed opposite the anal : lower

caudal lobe present. No pit at the root of the caudal fin.

Geographical distribution.—Seas of tropical and tempei-ate regions.

Notidanus Indicus, Plate CLXXXIX, fig. 4.

Cuv. Regn. Anim. : Agassiz, Poiss. Foss. iii, pp. 92, 217, t. E. f. 1 (teeth) ; Gimther, Catal. viii, p. 398.

Eeptanchus Indicus, Miill. and Henle, Plagiost. p. 82, t. xxxii (teetli)
;
Temm. and Sclileg. Fauna

Japon. Poiss. p. 303; Dumoril, Hist. Nat. Poiss. i, p. 434 ; Macdonald and Barron, P. Z. S. 18G8, p. 371,

pi. xxxiii.

Notorhynchus maculatus, Ayres, Proc. Calif. Ac. Nat. Sc. i, p. 72 ; Gill, Proc. Ac. Nat. Sc. Phil. 1862,

p. 495. and 1864, p. 149.

Eeptanchus maculatus, Girard, U. St. Pacif. Exp. Fish. p. 367.

Notorhynchus horealis. Gill, 1. c. 1864, p. 150.

Snout rounded and obtuse. Cleft of mouth wider than deep. Teei/t—opposite the symphysis of the

upper jaw is a tooth having a single cusp, those on either side being stronger and denticulated. The central

tooth in the lower jaw has no median, but two or three lateral cusps on either side. Colours—gra.j, with dark

blotches and marks.

Sir W. Elliot obtained an example at Madras, and had a figure taken of it.

Eabitat.—Seas of India and South Africa to California. The figure is from a stufi:'ed example in the

British Museum, about 4| feet in length.

4 z
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Family, IV—SCYLLIID^.
Spiracles present. Eye without any nictitating membrane. Mouth inferior. Teeth small, several

rows being generally in use. The first dorsal fin spineless, placed above or behind the ventrals : an anal
present, which may be in front of, below, or behind the second dorsal.

SYNOPSIS OF INDIAN GENERA.

A.—Nasal and buccal cavities separate.

1. Scyllium. The upper edge of the caudal fill smootb.

B.—Nasal and buccal cavities confluent.

2. Giufjlymostoma. Small spiracles behind the eyes. The second dorsal and anal fins are nearly opposite
one another, p. 725.

3. Steijostoma. Snout obtuse. Caudal portion of body and fin very long, p. 72.5.

4. ChiloscylUum. No appendages on the head. Spiracles below the eye and well developed. Anal fin

some distance posterior to the second dor.sal, p. 726.

A.—Nasal and buccal cavities separate.

Genus, 1

—

Scyllium, Cuvier.

Sci/lUorJdnus, Halcelurus, Poroderma, and GepJialoscylliwn, Gill.

Spiracles behind the eye. Nasal and buccal cavities distinct. Teeth small, in several rows : usuaUy with a
central and one or two lateral cusps. Origin of anal fin in advance of that of the second dorsal : upper edge of caudal
not serrated.

These sharks, or " dog fishes," do not attain to any large size, but are much di-eaded by fishermen, as
they get entangled in their nets, ft-om which great injury occurs. Their eggs are similar to those of the Rays.

Habitat.—Tropical and temperate seas.

SYNOPSIS OF SPECIES.

1. Scyllium marmoratum. Nasal valves confluent with a single transverse uninterrupted flap and a
well-developed labial fold. Brown spots, bands, or ocelli. Seas of India to the Malay Archipelago, and
beyond.

2. Scyllium Gapense. Nasal valves not confluent and separated from one another by a considerable
interspace. Dark, lighter beneath. Seas of India to the Cape.

1. Scyllium marmoratum, Plate CXC, fig. 2.

Bennett, Life of Sir S. Raffles, p. 693 ; Giinther, Catal. viii, p. 400.

Scyllium maculatum, Gray and Hardw. Ind. Zool. ; Richards. Job. China, p. 193 ; Miiller and Henle,
Plagios. p. 0, t. vii; Cantor, Catal. Mai. Fish. p. 391 ; Bleeker, Plagios. p. 16, and Beng. p. 80; Dumeril, Hist.
Nat. Poiss. i, p. 319 ; Kner, Nov. Fisc. p. 412 (not Bl. Soh.).

Length cf the snout equals the widtli of the mouth. Nasal valves confluent in the form of a single broad
flap, with a free posterior edge, and no cirru.s. A well developed labial fold. Gill-openings as wide as the orbit.

Teeth—small. Fins—first dorsal commences just behind the ventral : the second dorsal slightly larger than the
first and has the anal beneath its anterior 1/2 or 2/3. Colours—of a tawny brown, becoming lighter beneath. Lines
of spots, some of which occasionally become confluent, exist along the body : there may also be bands or ocelli.

This species, so far as I am aware, does not appear to be common in India, where I never met with an
example.

Habitat.—Seas of India to the Malay Archipelago. The figure is taken from Hardwicke's type of

Scyllium maculatum, 18 inches in length, and still in the British Museum.

5. Scyllium Capense, Plate CXC, fig. 1.

Miiller and Henle, Plagiost. p. 11 ; Dumeril, Hist. Nat. Poiss. i, jj. 320 ; Giinther, Catal. viii, p. 404.

Snout obtuse. Nasal valves distinct, separated from one another by a considerable interspace, and having
no prominent cirrus. No labial fold to the upper jaw, but a short one on the lower. Gill-openings narrow, not
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80 wide as the orbit. Teeth— mmnte. Fins—the first dorsal is inserted rather nearer the anal than to the base

of the ventral : the second dorsal situated entirely behind the anal. Colours—hvovfn, lightest beneath. Body

with light vertical bands and some white blotches. . .

Ealitat.—The only veRson for recording this as an Indian species is due to an example at the British

Museum being thus marked, and from which the figure is taken. It is stuffed and about 40 inches m length.

B.—Nasal and buccal cavities confluent.

Genus, 2

—

Ginglymostoma, Midler and Eenle.

Nehrius, Riippell.

A minute spiracle behind the eye tvhich also is mimite. A quadrangular flaj} formed before the mouth by the

conjoined nasal valves, and ivhich has a free cirrus on either side. A superior and an inferior lip, the latter not

extending across the s%jmphysis. Nasal and buccal cavities confluent. Teeth either in, many rows tvith a strong

median and one or two smaller lateral cusps: or else in merely about three roivs of which the foremost only ts in

use, and each tooth with a convex and serrated edge. FouHh and fifth gill-openings situated close together. Dorsal

fins spineless, the first above or behind the ventrals, the second rather in advance of or opposite to the anal.

Habitat.— 'Red Sea, Indian Ocean to the Malay Archipelago ; also tropical parts of the Atlantic.

1. Ginglymostoma Miilleri.

Gdnglymosioma concolor, Miill. and Henl. Plagios. p. 22, t. vi (not Riippell)
;
Bleeker, Beng. p. 80 ;

Dumeril, Hist. Nat. Poiss. i, p. 334.

Ginglymostoma Miilleri, Giinther, Catal. viii, p. 408; Klunz. Fisch. R. Meer. 1871, p. 670.

Snout very short, its length not equalling the width of the mouth. Nasal cirrus short, reaching to the

edge of the upper lip. Teeth—\n many rows, each with a large central cusp, and three or four lateral ones on either

side. 2^ms—first dorsal opposite the ventral, angles of alt the paired fins pointed :
second dorsal slightly in

advance of the anal, but rather smaller than it or than the first dorsal. Caudal nearly 1/3 of the total length.

Habitat.— India. Said to attain 8i feet in length.

Genus, 3

—

Stegostoiia. Midler and Henle.

Spiracles about the size of the small eye behind v-hich they are situated. Fourth and fifth gill-openings close

together. Nasal and buccal cavities confluent. Snout obtuse: iipper lip thick with a cirrus on either side. A well-

developed labial fold round the angle of the mouth. Teeth small, sometimes trilobed,^ the dental plate bnng

almost quadrangular. Tivo spineless dorsal fi.ns, the first above the ventral, the second anterior to the anal, which is

near the caudal, the latter being very elongate.

Geographical distribution.—Yvom the Red Sea and East coast of Africa, through the seas of India to the

Malay Archipelago, and Formosa.

1. Stegostoma tigrinum, Plate CLXXXVII, fig. 4 (young).

Squalus tigrinus, Gmel. Linn. p. 1493 ; Lacep. i, p. 249 ; Forst. Zool. Ind. p. 24, t. xiii, f. 2 ;
Pennant,

Ind. Zool. p. 56, t. XV, f. I. ; Russell, Fish. Vizag. i, p. 11, and FoUee makum, pi. xviii {young).

Squalus longicaudus, Gmel. Linn. p. 1494.

Squalus fasciatus, Bloch, t. cxiii ; Bl. Sohn. p. 130 {young).

Squale tigre, Lacep. t. i, p. 249.

Scyllium heptagonum, Riippell, N.W. Fische, p. 61, t. xvii, f. 1.
.

Stegostoma fasciaium, Miill. and Henle, p. 2.i,, t. ii ; Cantor, Catal. Mai. Fish. p. 396; Bleeker, Plagios.

p. 23, and Beng. p. 80; Jerdon, M. J. L. and Sc. 1851, p. 148; Blyth, Journ. As. Soc. of Bengal, I860, p. 3o ;

Dumeril, Hist. Nat. Poiss. i, p. 336 ;
Giinther, Fish. Zanz. p. 140; Klunz. Fische Roth. Meer. 1871, p. 6/2.

Stegostoma carinatum, Blyth, Journ. Ass. Soc. of Beng. xvi, 1847, p. 725, pi. xxv, fig. 1.

Squalus cirrosus, Gronov. ed. Gray, p. 6.

Stegostoma tigrinum, Giinther, Catal. viii, p. 409.

Pollee-makum, Komrasi and Oorookoolti sorrah, also Potrava (ivhen young) Tel. ;
Corungzm sorrah,

" monkey-mouthed shark," Tam.

Head as broad as long. %e—small, with the spiracle just behind it. Upper lip very thick, like a

quadranaular pad, with a barbel on either side. A distinct labial fold round the angle of the mouth, which is

slightly nearer the eye than to the end of the snout. Teeth—smaW, and trilobed. Fins—the origin of the

first dorsal is a little posterior to the base of the ventral, it is about as high in front as its base is long, and

larger than the second dorsal, which commences a short distance behind it and anterior to the anal. Caudal

fin "very long, being about 1/2 of the total length and with notch near its lower extremity. A low median,

tubercular dorsal ridge, and sometimes another on either side of dorsal fin. Colmrs— (young) white or buft,

which are in the form of markings, the fish appearing black, with narrow white lines or bands across the head

and body, between which are white spots : these take on various forms in different examples. Adults—tuv/aj,

or with more or less transverse bands of rounded spots, the colour of the fish being brownish.

The favourite food of this fish is Molluscs and Crustacea.
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Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Arcbipelago, and beyond
;
attaining

at least 6 feet in length. It is common at Madras, where the example figured (12 inches long) was captured.

Genus, 4

—

Cuilosctllium, Milll. and Henle.

SemiscylUum, Miill. and Henle.

Spiracle helow the eye. Fourth and fifth giU-oj^euings dose together. Nasal and buccal cavities confluent :

vasal valve with a barbel. Lower lip continiwm or interrupted in the centre. Teeth small, triangular, with or

destitute of, lateral cusps. Two spineless dorsal fins, the first above or behind the ventrals, the second considerably

anterior to the anal, ivhich is near the caudal.

Geographical distribution.—&e&s of India to the Malay Archipelago, and Australia.

SYNOPSIS OF INDIVIDUAL SPECIES.

1. Chiloscyllium Indicmn—Lower lip with the labial fold uninterrupted : angle of mouth nearer eye

than end of snout. Dark cross-bands, sometimes enclosing white spots : or even uniform brown. Seas of

India to the Malay Archipelago, and beyond.

1. Chiloscyllium Indicum, Plate CLXXXVllI, fig. 3.

Squaliis Indicus, Gmel. Linn, i, p. 1.j03 ; Bl. Schn. p. 137.

Sqiiale dentele, Lacepede, i, p. "281, t. si, f. 1.

Squaliis Grottovianus, Lacepede, i, p. 280.

Sqiialus tuberculatus, Bl. Suhn. ]j. 137.

Squaliis, Russell, Fish. Vizag. i, p. 10, and Bokee-sorrah or Ba-sorrah, pi. xvi.

Scyllium plagiosum, Bennett, Life of Sir S. Rafiies, p. G94.

Scylliiini ornatum. Gray and Hardw. Ind. Zool.
.'' Scyllium freycineti, Quoy and Gaim. Voy. Uranie, Poiss. p. 192.

Chiloscyllum ptlagiosum, and tuberculatum, Miill. and Henle, pp. 17, 19; Cantor, Catal. p. 392; Jerdon,

M. J. L. and Sc. 1851, p. 148 ; Bleeker, Plagios. pp. 17, 20, and Beng. p. 80 ; Dumeril, Poiss. i, pp. 328, 331
;

Day, Fish. Mai. p. 267 ; Kner, Novara Fische, pp. 412, 413.

Scyllium griseum, Miill. and Henle, p. 19, t. iv.

Squalus caudatus, Gronov. ed. Gray, p. 8.

Scyllium Easseltii and phymatodes, Bleeker, Plagios. pp. 19, 21 ; Dumeril, 1. c. p. 331.

Hemiscyllium Malayanum, Bleeker, Nat. Tyds. Ned. Ind. vii, p. 376 (not Less.)

Synchismus tuberculatus. Gill, Ami. Lye. Nat. Hist. New York, 1861, pp. 408, 413, t. vii.

Chiloscyllium indicum, Giinther, Catal. viii, p. 411.

Corungun sorrah, Tarn. : Ettee, Mai. : Pous-hee, Belooch.

Head rather depressed and flatter inferiorly than superiorly. Eyes—small, with the spiracle (which is

of about the same size) below and slightly posterior to it. Lips surround the mouth, the lower labial fold

being continuous: the mouth at its angle 1/3 nearer the eye than to the end of the snout, which is obtuse.

Nasal valve with an elongated barbel. Teeth—small, triangular, with lateral cusps. Fins—the origin of the

first dorsal is just posterior to the base of the ventral, anteriorly it is slightly higher than long at its

base, which latter distance equals the length between the two dorsal fins, both of which have their anterior

and upper edges rounded : the second fin being somewhat smaller than the first and ending some distance

anterior to the origin of the anal. Anal notched, terminating close to the caudal fin, which is also notched

posteriorly, and about 5^ in the total length. From one to thi-ee smooth or tubercular ridges may exist along

the back, or such may be entirely absent. Colours—these vary exceedingly : they are usually gray with dark,

or even black, cross-bands, which may or may not include white spots : sometimes the cross-bands break np
into spots or bands, having dark edges : or the fish is simply of a reddish brown colour.

Habitat.—Seas of India to the Malay Archipelago, and beyond.
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Sub-Oeder, II—BATOIDEL
Spiracles present : gill-openings in five pairs, and on the ventral surface of the body. Body depressed,

forming, due to largely-developed pectoral fins, a more or less flat disk, and having usually a thin and slender

tail. Dorsal fin, when present, in the caudal portion of the body : anal absent.

Skates and rays exist in enormous numbers in the Indian seas, where they attain to a great size, and some

are dreaded by fishermen because of the -wounds inflicted by their caudal spines, while others cause great injury

to the oysters. Skates are gregarious, and may suddenly arrive to the dismay of the owner of an oyster bed,

as they appear to remain so long as any molluscs are to be obtained. Rays lie concealed in the sand, and

are reputed to be able to suddenly encircle fish or prey swimming above them with their long whip-like tails,

and then wound them with their serrated tail spine. Their skins were formerly valuable as shagreen, being

considered superior to those of sharks, owing to the scales being of somewhat larger dimensions. Irrespective

of being employed for shagreen, they are occasionally used as rasps or sand-paper, to give the first surface to

wood or horn which it is desired to polish. Their fins are exported along with those of the sharks to China,

where they are used for soups, while from their livers an oil is extracted.

The thin horny eases, inside which are the fcetal rays, are more square in form and comparatively

smaller than what are observed among the sharks. Many of these cases are square, with a horn-like projection

from each corner.

SYNOPSIS OF FAMILIES.

I. PRiSTlDiE. A flattened snout, ha^wng lateral teeth, rendering it saw-like, p. 728.

II. Rhinobatid*. Pectoral fins not continued to the snout. Trunk gradually passing into the tail,

which has two dorsals and a caudal fin, p. 730.

III. T0RPEDINID.E. Trunk a broad smooth disk. Usually dorsal and caudal fins. An electric

organ, p. 733.

IV. Rajidj). Trunk a broad and generally a rough disk. Pectoral fins extend on to the snout. A fold

along either side of the tail : no serrated caudal spine. No electric organ, p. 73.5.

V. Tetgonid^. Pectoral fins extend on to and are confluent at the snout. No fold along side of tail :

which latter is usually armed with a sen-ated spine, p. 736.

VI. Myliobatidj;. Pectoral fins do not extend on to the side of the head : snout with a detached

pair of fins, p. 742.
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Family, I—PRISTID^.
SaTv-fishcs.

Snout much produced, flattened, and having a saw-like appearance, due to the existence of large

teeth on its lateral edges.

Dr. J. E. Gray (Proc. Zool. Soc. 1864,* p. 1C3), described the endoskeleton of one of these teeth forming

the saw, but without recogui.'iing from whence it had been derived. Professor Kolliker having examined the

same specimen microscopically, ascertained it to be part of the endoskeleton of a Plagiostome. The

endoskeleton of a tooth of the saw consists of from three to five hollow tubes, tapering towards their extremity,

and covered with an osseous deposit which is perforated with fine holes. These teeth vary both in size and number

in the same species, rendering them unsuitable as specific, but admissible as individual distinctions.

Great injuries are inflicted by these fishes, which strike sideways with their formidable snouts
;
and

although not personally a witness to the fact, I have been informed on native authority, that large ones have

been known to cut a bather entirely in two. The largest example I saw was off the coast of Sind (Pristis

zysron) : it measured over 16 feet, the rostrum being 4 ft. 2 in. in length. A P. mspidatus, 14 feet long,

captured at Calicut, was found to have a liver weigliing 186 lbs. which was taken to the oil factory when I was

present.

At Gwadur, on the Meckran coast, I found that the fishermen of all religions presented the saws of

these fishes at a small temple, where they were hung up inside or piled round the outside. The priest was

expected to pray for success in their takes and a safe return to shore. At the Andaman Islands the Aborigines

wishing to make a suitable offering to Mr. Homfray, their superintendent, attacked an enormous saw-fish, which

they harpooned, and eventually secured at the risk of their lives. They presented him with the rostrum.

Geographical distribution.—Seas of tropical and temperate regions. The Family consists of a single

Genus.

Genus, 1

—

Pristis, Latham.

Body elongated and depressed. Gill-openings inferior and of moderate u-idth. Spiracle wide and posterior

to the eye, which latter has no nictitating membrane. Nostrils inferior. Teeth minute and obtuse. Dorsal fin

spineless, the first quite or nearly opposite the ventrals : front edge of pectoral free.

SYNOPSIS OP SPECIES.

A.

—

Caudal fin with a distinct lower lobe.

1. Pristis cuspidatws—From twenty-three to thirty-five pairs of broad teeth on the snout, but none

present on its basal fourth or fifth : in the young their hinder edge is barbed. Dorsal fin arises behind the root

of the ventral : caudal with a lower lobe. 'Seas of India to the Malay Ai-chipelago, ascending rivers.

B.

—

Caudal fin without any distinct loiver lobe.

2. Pristis Perrotteti—From seventeen to twenty pairs of teeth on the rostrum, commencing at its base.

Dorsal fin almost entirely in advance of ventrals. No distinct lower caudal lobe. Tropical seas, entering

rivers.

3. Pristis Zysroii—'From. twenty-five to thirty-two pairs of teeth on the rostrum, commencmg near its

base. Dorsal fin almost entirely posterior to the ventrals. No lower caudal lobe. Seas of India to the

Malay Archipelago.

A.

—

Caudal fin with a distinct lower lobe.

1. Pristis cuspidatus, Plate CXCI, fig. 3.

Pristis cuspidatus, Latham, Trans. Linn. Sc. 1794, ii, p. 279, pi. 26, fig. 3 (rostrum) ; Bl. Schn. p. 351

:

Miill. and Henle, p. 107 ; Dumeril, Hist. Nat. Poiss. i, p. 476 ; Giinther, Catal. viii, p. 439.

Sqtialus pristis, Russell, Fish. Vizag. i, p. 8, and Yalila, pi. xiii.

Pristis semisaqittatus, Shaw, Zool. v, 2, p. 361 ; Miill. and Henle, p. 108, pi. Ix (mouth)
;
Cant. Catal.

Mai. Fish. p. 407; Swainson, Fishes, ii, p. 319; Bleek. Beng. p. 80, and Plag. p. 63; Dumeril, 1. c. p. 477;

Day, Fish. Malabar, p. 272.

Rostrum nan-ow and of about the same width throughout, armed with from twenty-three to thirty-five

* See Myricsteon Eigginsii Ann. and Mag. Nat. Hist. 1870, v, p 366.
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pairs of broad teett, those on one side (generally the right) often exceeding in number those on the other. This

teething is absent in the foetus, while in the immature it only exists in the anterior 3/4 of the snout, and in the

adult a considerable portion of the base is unarmed. Usually the anterior six pairs of teeth are opposite one

another, and the posterior teeth in the immature are mostly barbed behind. Month transverse, with a membranous

valve (fringed in the young) behind the teeth in the upper jaw, and with a deep notch near the symphysis.

The pupil "is transverse, with a semi-circular flap above and another below; these flaps are easily raised,

depressed, or expanded, according to the stimulus of light received, which they can partially or entirely

exclude : lens very soft. Spiracles large, nearly transverse, posterior to the eyes, half a diameter of the eye

in width. Nostrils situated about one-and-a-haff transverse lengths from the mouth : they have long triangular

naiTow valves in their upper, and a hemlike one at their lower margins : their distance asunder posteriorly

equals their length, and is twice as much anteriorly. Teei/i—small, longer than broad. Fins—the first dorsal

commences just behind the ventral : the second dorsal midway between the posterior extremity of the first

dorsal and the base of the caudal. The two dorsals are of equal size, their upper margins concave, and the

posterior lobe of each produced. Posterior margin of the caudal deeply excavated so as to form two lobes. A
keel passes along the tail, dividing the lateral from the abdominal surfaces. Colours—grayish-yellow above,

whitish beneath. Iris golden, with a black edge.

Eahifat.—Seas of India to the Malay Archipela: o : ascending rivers. Attaining 20 feet and upwards in

length. The flesh is equally esteemed with that of the sharks. The fins are prepared and sent to China : oil

is extracted from the livers, whilst the skins are useful for sword scabbards or for smoothing down wood. The

example figured, a little over 3 feet in length, was from Madras.

B.

—

Caudal fin loitliout any distinct lower lohe.

2. Pristis Perrotteti, Plate CXCI, fig. 1.

? Pristis microdon, Latham, Trans. Linn. Soc. 1794, ii, p. 2S0, t. xxvi, f. 4 (rostrum).

Pristis Perrotteti, Miill. and Henle, Plagios. p. 108 ; Dumeril, Hist. Nat. Poiss. i, p. 474 ;
Guuther,

Catal. viii, p. 436.

Pristis antiquorum, Costa, Fauna Regn. Nap. Peso. t. viii, ix ; Blyth, J. A. S. of Beng. 1860, p. 36.

Pristis microdon, Bleeker, Beng. p. 80, and Plagios. p. 54.

Eostrum of moderate breadth, rather narrow anteriorly, armed with from seventeen to twenty pairs of

teeth, mostly of about the same number on either side, and commencing at the base of the snout
:

the

first four pairs being opposite one another, and the breadth of the base of each anteriorly being about equal

to 1/3 of the interspace. Spiracles placed very obliquely, from 1 to Ii diameters behind the orbit. Teeth—

larger than in P. cuspidatus or P. zysron, oval, longer than broad. i^iHs—the first dorsal almost entirely in

advance of the ventral : second dorsal commences nearly midway between the posterior extremity of the

first dorsal and the base of the caudal : these two fins are of about equal size :
inferior margin of caudal with

a faint indication of a lobe. Colours—reddish-brown superiorly, becoming dull-white along the abdominal

surface : iris golden, with a black edge.

Bly tb observes, 1. c. Pristis avtiquorum, Latham :
" Small individuals are not unfrequently brought to the

Bazaar." As I could find in the Calcutta Museum only several small stufled examples of P. Perrotteti without

labels, and none of P. antiquorum, I consider Mr. Blyth to have alluded to this species. Dr. Giinther remarks

that " there is no possibility of distinguishing those (isolated rostra) of Pristis antiquorum. from those of

P. Perrotteti:'

Habitat.—Tropical seas, entering rivers. In the Mahanuddee river it ascends at least forty miles from

the sea, far beyond influence of the tides and salt water, where I obtained it to 4 ft. in length. In Orissa it is

only eaten by the sweepers and the very lowest castes.

3. Pristis zysron, Plate CXCI, fig. 2.

Bleeker, Plagios. p. 55 ; Dumeril, Hist. Nat. Poiss. i, p. 479 ; Giinther, Catal. viii, p. 438.

Pristis dubius, Bleeker, Plagios. p. 56 ; Dumeril, Hist. Nat. Poiss. i, p. 478.

? Pristis pectinatus, Klunz. Fische Roth. Meer. 1871, p. 673.

Vella sorrah, Tamil.

Rostrum intermediate in width between P. cuspidatus and P. Perrotteti, of about the same breadth

throughout, and armed with from twenty-five to thirty-two pairs of teeth, of mostly the same number on

either°side: they commence just anterior to the base of the snout, the posterior ones are much further apart

than the anterior ones. Teei^A—intermediate in size between P. cuspidatus and P. Perrotteti. Fins—first dorsal

almost entirely behind the ventrals : second dorsal, as large or larger than the first, is situated rather near to

the root of the caudal to which its posterior lobe almost reaches : caudal without a lower lobe. Colours—
sandy-brown, becoming lighter beneath.

This species is perhaps more common in the seas of India than P. cuspidatus. It is especially abundant

alono' the Meckran and Sind coasts, where it is much dreaded.

Habitat.— Se&s of India to the Malay Archipelago. Attaining at least 20 ft. in length. The example

fio-ured (thirty-four inches long) was from Madras.
5 A
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Family, II—RHINOBATID^.
The disk slightly dilated laterally: the rayed portion of the pectoral fin not continued on to the snout.

Tail thickened, moderately elongated, and with a longitudinal fold along either side. Two well-developed

dorsal likewise a caudal fin. No electric organs.

These fishes are very destructive amongst marine Crustacea and molluscs : and are said to live in large

droves. Owing to the great injury done by them to the beds of pearl oysters at Ceylon, it was proposed to

enclose such with stakes to prevent their ingress.

Geographical distribution.—Tropical and temperate seas.

SYNOPSIS OP INDIAN GENERA.

1. Bhi/nchnhatus. Two dorsal fins, the anterior opposite the ventrals, p. 730.

2. Mhinohatus. Two dorsal fins, the anterior situated far behind the ventrals, p. 731.

Genus, 1—RHYNcnoBATUS, iluUer and Henle.

Rhina, sp. and Bhinohatus, sp. Bl. Schn. : Rhamphohatis, Gill.

Body depressed and elongated. G-ill-openings inferior, narrow, and internal to the base of the pectoral fin.

Spiracles wide and behind the eyes, tvhich latter have no nictitating membrane : snout rather elongated and acute :

nostrils inferior, oblique, wide slits. Teeth obtuse, ridged : the dentary plate having an undulated surface. Dorsal

fins spineless, the first oj^posite the ventrals : front edge of pectoral free, not extending to the head: caudal with a
well-marked lower lobe.

Geographical distribution.—From the Red Sea and East coast of Africa through the seas of India to the

Malay Archipelago and China.

SYNOPSIS OF SPECIES.

1. Eliynchobntus ancylostomus. Snout broad, having a semi-circular outline. Rows of large tubercles and
spines on head and trunk. Brown. From the East coast of Africa through seas of India to the Malay Archipelago
and China.

2. lihynchobatns Djeddensis. Snout elongated : few tubercles or spines on head or body. A black

shoulder spots and numerous white spots on upper surface. Red Sea to the Malay Ai-chipelago, and beyond.

1. Rhynchobatus ancylostomus, Plate CXCIIl, fig. 3.

BJtina ancylostomus, Bl. Schn. p. 3.52, t. Ixxii ; Gray and Hardwicke, 111. Ind. Zool. ; Agassiz, Poiss.

Foss. iii, p. 82, t. H. f. 3 and 4 ; Richards. Ich. China, p. 195 ; Miill. and Henle, Plagiost. p. ilO ;
Cantor,

Catal. Mai. Fish. p. 409 ; Bleeker, Bong. p. 80 and Plagiost. p. 56 ; Jerdon, M. J. L. and Sc. 1851, p. 148.

Rhina cyclostomus, Swainson, Fishes, ii, p. 322.
Rhamphobatis ancylostomus. Gill, Ann. Lye. Nat. Hist. New York, 18G1, vii, p. 408.

Rhynchobatus ancylostomus, Giiuther, Catal. viii, p. 440.

Manu ulava, " mud skate," or Nulla dindi, Tel.

Snout very broad with a semi-circular outline. It has longitudinal rows of tubercles, one on either side

of the head above the eyes continued on to the shoulders, and a median one along the back, with two short

lateral ones between this last and the pectoral tin : a few round the front edge of the eye and below the spiracle.

Teeth— 77/75. Twenty-two vertical rows in the centre of the upper and twenty-seven in the centre of the lower

jaw. The dental surface deeply undulated, with one large median and a smaller lateral elevation in the lower jaw
and with corresponding emai-ginations in the upper. The teeth are largest on the summit of each elevation

:

all are obtusely rounded with several longitudinal ridges across each. Cohnirs—of a dull brown, ligliter

beneath : the body and sometimes the fins covered with whitish spots : occasionally some tortaous black lines.

Habitat.—i^rom the East coast of Africa through the seas of India to the Malay Archipelago and China.

The figure is taken from an example sent by Dr. Jerdon from Madras to the British Museum : its length was
ti ft. 10 in. ; and inside it were found the remains of great numbers of Crustacea of many kinds. The natives

assert that it swims slowly just above the bottom of the sea not far from the shore, picking up what it finds.

2. Rhynchobatus Djeddensis, Plate CXCII, fig. 1.

Rhinobafns, Duhamel, Pesches, ii, pi. xv, figs. 1 and 2.

Raja Djiddensis, Forsk. Descr. Anim. p. 18.
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Raie hohliat and rhinobate, Lacep. i, pp. 131), 145, t. vi, f. 3.
.

Bhinobatus Icevis, Bl. Schn. p. 354, pi. Ixxi ; Swainson, Fishes, ii, p. 322 ;
Schleg. Faun. Japon. Poiss.

p. 306, pi. cxxxix.

Rhinobatus djidsensis, Bl. Schn. p. 356.

Eaja, Russell, Fish. Vizag. i, p. 6, and Walawah TenTcee, tab. x.

Bhinobatus djeddensis, Rijpp. Atl. Fische, p. 54, tab. xiv, fig. 1 ; Benn. in Life of Raffles, p. 603.

Bhinobatus Vuhamdi, Blainv. Faun, Fr. p. 48.

BJiynchobatus Icevix, MiiU. and Henle, p. Ill; Bleek. Flag. p. 58; Dumeril, Hist. N. Poiss. i, p. 483.

Bhynchobatusdjedde)ids,Ca,nt.MaA.Yish.j).AV2; Jerdon, M. J. L. and Sc. 1851, p. 148; Day, Fish.

Malabar, p. 273 ; Giinther, Catal. viii, p. 441 ; Klunz. Fisch. Both. Meer. 1871, p. 674.

Ulavi, or Tijyi Ulavi, Tel.

Snout elongated, the distance between the mouth and end of snout equals 1/4 to 1/5 of the entire length

excluding the caudal fin, being shortest in adults. %es—rather large : the spiracle close behind the orbit.

Teeth—oval, wider than broad with a horizontal cusp across the centre of each : 40-42/40-42, twenty to

twenty-five vertical rows across the middle of both jaws. Dental plate with a central and a smaller lateral

elevation, corresponding emarginations exist in the upper jaw. Fins—the first dorsal commences opposite the

centre of the base of the ventral. The second dorsal is half nearer to the base of the caudal than to the posterior

extremity of the first dorsal ; it is smaller than the latter fin ; but its shape is the same.
^
ScaZes—minute, of

irregular shapes and sizes, keeled : a number of tubercles, directed backwards, exist in rows in some parts of the

body : a supraorbital row extends from the anterior margin of the orbit round its upper edge to above the

spiracle : a second passes from a central point between the termination of the last two and proceeds along

the back to the base of the first dorsal, the tubercles on it being much further apart than in the other lines

:

from slightly behind the commencement of the dorsal line of spines is a short diverging row on either side,

also a row on the shoulder, and two or three spines on the scapula. The lateral keel commences a little above

the termination of the ventrals. Colours—the immature are dull-gray above, whitish sometimes tinged with red

beneath. A dark or black band on the upper eyeHd and a dark spot beneath on either side of the snout : also

there is usually, but not invariably, a black spot at the root of the pectoral, which may have several small white

ones round it. The body and sometimes the pectoral fin is spotted with whitish, or light gray. Iris golden.

The adult is of a dull-gray above and lighter on the abdomen.

The young are captui-ed along the Coromandel coast in large numbers about the month of March.

Habitat.—Red Sea and East coast of Africa, seas of India to the Malay Archipelago, and beyond. Its

flesh is considered nourishing whether eaten salted or fresh, and oil from its liver is much esteemed. It grows

to at least six feet in length.

Genus, 2

—

Rhinobatus, sp. Bl. Schn.

Sijrrhina, Miill. and Henle.

Body depressed mid elongated. Spiracles wide and behind the eyes. Snout elongated, the cranial cartilage

being produced and the interval between it and the piectoral fin being filled by a membrane. Nostrils oblique and

wide : the anterior nasal valves not confluent. Teeth obtuse, ridged. Dorsal fins spineless : both far behind the

ventral : no lower caudal lobe.

Geographical distribution.—Tropical and sub-tropical seas. They are exceedingly numerous along the

coast of India, and prefer a sandy to a muddy bottom.

SYNOPSIS OF SPECIES.

Bhinobatus halavi. Snout rather obtuse : a few blunted spines along the middle of the back. Mediter-

ranean, West coast of Africa, Red Sea, and seas of India to the Malay Archipelago.

Bhinobatus granulatus. Snout elongated : a row of spines along the middle of the back. Seas of India

to the Malay Archipelago and Australia.

Bkinohattis Thonini. Nostrils very large, their distance apart at the base being less than 1/2 their length.

Red Sea, seas of India to the Malay Archipelago.

1. Ehinobatus halavi, Plate CXCIII, fig. 4.

Baja halavi, Forsk. Desc. Anim. p. 19.

Bhinobatus halavi, Riippell, Atl. Fische, p. 55, t. xiv, f. 2 ; Mijller and Henle, Plagiost. p. 120 ;
Guichen,

Exp. Alger. Poiss. p. 129 ; Dumeril, Hist. Nat. Poiss. i, p. 496 ; Giinther, Catal. viii, p. 412 ;
Klunz. Fische

Roth. Meer. 1871, p. 675.

Bhinobatus obtmus, Miill. and Henle, p. 122. pi. xxxvii, f. 2; Bleeker, Beng. p. 82; Blyth, J. A. S. of

Bengal, 1860, p. 37 ; Dumeril, 1. c. p. 493 ; Giinther, Catal. viii, p. 443.

Snout rather obtuse, its length equalling 7 to 8 in the total. The width of the interorbital space equals

2j to 2^ in the length of the snout. Anterior nasal valve not dilated laterally. The distance between the

5 A 2
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outer ancles of the nostrils equals Ij in the preoral lengtli of the snout : the length of the nostrils about equals

the distance their bases are asunder. Rostral ridges divergent posteriorly, becoming confluent in their anterior

half or 2/3. Teei'/i—transversely oval vk-ith a slight ridge along the centre : the width of the plate above the

symphysis of both jaws being 1/8 of its length : 70/66 rows of teeth: and fifteen vertical rows in the median

line in either jaw. The dental plate almost straight. Fins—The two dorsals of about the same size, their

distance asunder equalling the interspace between the second dorsal and base of the caudal : the latter

beino- /i to 85 in the total length. Scales—are somewhat trefoil-shaped and flattened, being rather largest

alonn- thie median line of the back, which, however, is not spined, although a few tubercles almost form spines.

Colours—reddish-gray superiorly, becoming white beneath : fins and snout with a reddish tinge. Large

examples have occasionally black blotches over them.

Habitat.—From the Mediterranean, West coast of Africa and Cape of Good Hope : also from the Red
Sea through the seas of India to the Malay Archipelago and China. It attains at least six feet in length.

The example figured was from Mangalore.

2. Rhinobatus granulatus, Plate CXCII, fig. 2.

HJiinohatus rhinobatus, Bl. Schn. p. 353.

Baja, Riissell, Fish. Vizag. p. 7, and Suttiwarah, pi. xi.

Bhimbatus granulatus, Cuv. Regn. Anim. ; Miill. and Henle, Plagiost. p. 117, t. sxxviii ; Bleeker, Beng.

p. 82; Blyth, J. A. S. of Beng. 1860, p. 36 ; Dumeril, Hist Nat. Poiss. i, p. 4;»3 ; Gunther, Catal. viii, p. 443.

Rhinobatus armatus, Gray and Hardw. 111. Ind. Zool. ; Miill. and Henle, Plagiost. p. 119; Bleeker,

Beng. p. 82, and Plagiost. p. 60 ; Dumeril, 1. c. p. 494.

Rhinobatus tubereulatus (Cuvier), Bleeker, Beng. p. 82.

Rhinobatus tyinis, Bennett, Life of Sir S. RafHes, p. 694.

Fur-run-gun, Tamil ;
Cun-da-ree, Sind. ; Gua-man-haing, Burmese.

Snout elongate, its length being from 4i to b\ in the total, and as a rule being longest in the immature:

the width of the interorbital space varies from 2\ to 3-i- in the length of the snout. Anterior nasal valve with

no lateral dilatation. The distance between the external angles of the ncstrils equals about 2, 3 or 3/5 in the

preoral portion of the snout : the two rostral ridges narrow and closely approximating in their anterior half or

two-thirds : mouth transverse. Teeth—42/32, dental plate with a central and lateral elevation in the lower,

with corresponding depressions in the upper jaw: 20/22 vertical rows in the upper and 13 in the lower jaw-

opposite the symphysis. Scales—tubercles on the back, and a row of compressed spines along its middle, which

become obsolete with age : some spines on the edge of the orbit and on the shoulder. In the young a row

likewise along either side of the upper edge of rostral ridge. Colours—reddish-gray superiorly, becoming dull-

white beneath.

Habitat.— Sens of India to the Malay Archipelago and Australia. It attains at least seven feet in length.

The example figured was from Malabar.

3. Rhinobatus Thouini, Plate CXC, fig. 4.

Raie Thouin, Lacepede, i, p. 134, pi. i, f. 3-5.

Raja Thouiniana, Shaw, Zool. v, 2, p. 318, pi. cxlvii, f. 2.

Bhimbatus Thouini, Miiller and Henle, Plagiost. p. 120; Dumeril, Hist. Nat. Poissons, i, p. 500, pi. x,

f. 2 (snout) : Giinther, Catal. viii, p. 442.

Rhinobatus ligonifer, Cantor, Catal. p. 415, pi. xiv ; Bleeker, Plagiost. p. 59.

Snout of moderate extent, equalling five or six in the total length : the width of the interorbital space

equals 2| in the length of the snout. Anterior nasal valves not dilated laterally. The distance between the

outer angles of the nostrils equals 2/3 of the length of the preoral portion of the snout : the length of the

nostrils is more than twice the extent their bases are apart. Mouth straight. Rostral ridges confluent in

almost their entire length. Teeth—small, upwards of one hundred rows in either jaw. Fins—the two dorsals

of about the same size, high and pointed, the first if laid flat nearly reaching the base of the second dor.sal :

caudal 6-1- in the total. Scales—skin granulated with a row of compressed spines along the middle of the back

and smaller ones over the shoulders and above the eyes. Colours—hrowu, becoming yellowish-white beneath.

Habitat.—From the Red Sea (Dumeril, 1. c.) through those of India to the Malay Archipelago.

This species attains to 6^ feet in length, according to Bleeker. The example figured is a skiu 4^ feet

long from the Andamans, and the only specimen I procured in the East.
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Family, III—TORPEDINID^.

Trunk broad and disk smooth. Anterior nasal valves confluent and forming a quadrangular flap.

Tail with a rayed dorsal (except in Temera) and caudal fln : also a longitudinal fold along either side. An

electric organ* situated between the pectoral fin and the head.

GeoyrapUcal distribulion.-'YvoY^cA sub-tropical and temperate seas. In India they do not appear to be

used as food.

SYNOPSIS OF GENERA.

1. Narcine. Two dorsal fins : spiracles immediately behind the eyes, p. 733.

2. Astrape. One dorsal fin, p. 733.

Genus, 1—Narcine, Eenle.

Disk distinct from the tail, which has a lateral fold on either side and is longer than the disk Spiracles close

hehind the eyes: nasal valves confluent, forming a quadrangular flap. Teeth nearly flat, with a central po^nt Two

dorsal fins, the anterior behind the ventral, and usLll,, smaller than the posterior. An electnc apparatus present.

Geographical distribution.—Tropica], and sub-tropical seas.

1. Narcine timlei, Plate CXCII, fig. 3.

Raja timlei, Bl. Schn. p. 359.
, ..t ,7 m 1 ••

Baja, Russell, Fish. Viza^. i, pp. 1 and 2, and Temeree, pi. 1, and Nulla Temeree,^\. n. ^ ^. ,

Narcine timlei, Heinle, Narcine, p. 34, t. ii, f. 1 ; MiiU. and Henle, p. 130; Bleeker, Beng 80 and

Nat. Tyds. Ned. Ind. iv, 18.j3, p. 512 ; Dumeril, Rev. Zool. 1852, p. 273, and Hist. Nat. Poiss. 1, p. ol9
;
Kner,

Novara Fische, p. 417; Giinther, Catal. viii, p. 4.V2.
, tt , tt > -di 1 t! qa

Narcine Indica, Henle, Narcm. p. 35. pi. ii, fig. 2; Miill. and Henle, p 1.30 ;
Bleeker Beng. p. 80

;

Dumeril, 1. c. ; Cantor, Catal. Mai. Fish. p. 417 ; Jerdon, M. J. L and Sc 1851, p. 148 ;
Day,^Pish Mai. p. 2.0

Narcine microjjhthalma, macrura niid macidata, Dumeril, Rev. Zool. 18o2, pp. 2/4, L/0, ^/Z, ana iiisc.

Nat. Poiss. i, p. 518.

Outline of di.sk somewhat rounded, while it is broader than long : along the side of the tail is a broad

skinny keel reaching the base of the caudal fin. Caudal portion of fish rather longer than the body. Nasal

valves contiuent, forming a quadrangular skinny flap which is rather elongated m the middle, fepiracle ]ust

behind the orbit and not tuberculated on the edge. Teef/i-flattened anteriorly, the internal ones with a small

median cusp : the dental plate only embraces the central half of either jaw, the hps bemg thickened and

continuous at the angles. The form of the dental plate varies, being either angular m the mandible the angle

pointing downwards or similar to what obtains in the upper jaw. Fins—the anterior dorsal usual y commences

ust behind the ventrals but occasionally over their posterior extremity, it is somewhat smaller than the

posterior : in the young its apes forms an angle, which in the adult becomes rounded The d^s^ance between

the two dorsals equals that between the posterior dorsal and the caudal. The size and shape of the two dorsals

is similar. Caudal with its hinder edge rounded and confluent with the inferior. Colours—body and bus

reddish-brown above, with numerous irregularly sized chocolate-coloured spots : lower surface white. 1 upu

triangular, apex below. Iris golden. In the immature the spots have a white margin. Some examples are

marked all over with large brown blotches much wider than the ground colours. In others no spots at all

exist. These differences in colour do not depend on sex, age, or locality.
i n

Habitat.-Beiis of India and the Malay Archipelago. It attains at least eighteen mches m length.

" Out of the water they may be handled with impunity."

—

Cantor.

Genus, II—AsTRAPB, Midler and Herde.

Tad with a fold on either side. Spiracles close behind the eyes, which last are minute Nasal valves

confluent, forming a large quadrangular flap. Teeth flattened or with a central elevation, the dental plate extending

slightly beyond the outer edge of the jaws. A single dorsal fin on the tail: caudal well developed. An etectric

apparatus on the side of the head between it and the pectoral fin.

Geographical distribution.—8ti3.s of India to the Malay Archipelago and China, also the Cape of Good

Hope and Madagascar.

* For a description of the reouliar "Ap^,^reiI foUiculaire nerveux" of the Torpedo not possessed by other Plagiostomalanor

by Gynmotus or Melapterwrus. Sic, t>ee Boll, m Arch. Anat. Vh^jS. Berl. 1875 ; and on the immun.ty of this h»U Irom a selt-iulliccea

shucl;, J. bteiuer, Arcli. Anat. I'hys. Is74.



734 PLAGIOSTOMATA-BATOIDEI.

1. Astrape dipterygia, Plate CXCII, fig. 4.

Itaja dipterygia, Bl. Schn. p. 359.

Torpedo dijjtenjgia, Olfers, Torped. p. 2-5, tab. ii, fig. 2.

Narciiie diptery(jia, Henle, Narcia. p. 38.

Astrape dipterygia, Miill. and Henle, p. 131 ; Bleeker, Beng. p. 80 ; Cant. Mai. Fish, p. 419 ; Jerdon,
M. J. L. and Sc. 1851, p. 149; Dumeril, Rev. Zool. 1852, p. 281, and Hist. Nat. Poiss. p. 523; Day, Fish!
Malabar, p. 276 ; Giinther, Cat. viii, p. 454.

Astrape Japonica, Schleg. Faun. Japon. Poi.ss. p. 307, pi. cxl.

Di.sk rounded, as wide as long, extending posteriorly to over the anterior margins of the ventrals.

Length of tail shorter than that of the body : a low keel along its latei-al edge. Snout short. Spiracles
smooth, close to and much larger than the eyes : vent slightly nearer to the head than to the posterior extremity
of the caudal fin. Teeth—pointed with tetragonal bases ; they slightly project beyond the margin of the jaws.
Fins— ventrals with their angles acute in the young, rounded in the adult. Caudal rounded, its upper and
lower portions confluent. Colours—Dull reddish-olive above, whitish below. A white spot near either side of
the posterior end of the head, another above the end of the ventral, and generally a third at the root of the
caudal : ventral with a white edge.

Habitat.—Seas of India to the Malay Archipelago, China and Japan. It attains at least ten inches in

length. The one figured (life size) was from Madras.
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Family, IV—RAJID^.
Disk broad, rhombic : tubercules or spines usually present. The pectorals extend to the snout. Tail

with a longitudinal fold on either side. No serrated caudal spine. Electric organs absent.

Yarrell remarks:—" Spines on the upper surface of the males occur in the difi'erent species of Skate with

smooth skins, and are entirely independent of those spinous productions of the cuticle which distinguish two

British species." Darwin* observes of these spines, " they arc only temporarily developed during the breedmg

season." This phenomenon, so far as I am aware, has not been observed amongst the various torms ot Inaian

skates or rays.

Geographical (Udrlbwtion.-Seas of both hemispheres, but more numerous in the northern, it possesses

but few representatives along the coasts of India.

Genus, 1

—

Platyrhina, Mailer and Henle.

Disk rhombic, with a fold on either side : tail distinct. Nasal valves distinct. Two dorsal fins on the tail ;

caudal well developed : ventrals separated one from the other. Body covered with rough asperities and spines.

Geographical distrihution.—Seas of India to China and Japan.

Platyrhina Schonleinii.

Miill. and Henle, Plagios. p. 12o, t. xliv; Dumcril, Hist. Nat. Poiss. i, p. 577; GUnther, Catal.

viii, p. 471.

Disk sub-circular : snout obtuse : tail as long as the disk. Dental plate undulating : three elevations

in the lower and three correspondin<T depressions in the upper jaw. Nostrils wide apart. A row of strong

spines and also smaller lateral ones along the median line of the back and tail
:
some more along the edge ot

the orbit and on the shoulder. Co/ou/s-brown, covered with light blotches, said sometimes to have dark cross

bands and large dark spots. ,„..., i .i

Habitat.— Coroma,udtil coast of India. The example described, a male, 2<i inches in length, was m
the Madras Museum.

' Descent of Man," p. 331.
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Family, V-TRYGONIDyE.
Disk wide: the pectorals are continued to the extremity of the snout where they become confluent.

Tail long and slender without any lateral folds. Vertical fins, if present, imperfectly developed, or instead

they may be modified into a serrated spine.

The fm-m.s with armed tails occasion exceedingly dangerous injuries, not only due to their jagged

nature, but apparently also to the presence of some irritating foreign sabstance which becomes carried into

the wound.

Geograjyhkal distribution.—Tropical and temperate seas.

SYNOPSIS OF GENERA.

1. TJrogi/mnus—Tail long and spineless. Body densely covered with tubercles, p. 730.

2. Tnjijoti—Tail long, armed with a serrated spine. Teeth ilattened, p. I'M.

3. Tceniura—Tail long, armed with a serrated spine, and having a broad lower cutaneous fold continued

to its termination, p. 740.

4. Pteroplatea—Body very broad, tail very short and armed with a serrated spine. Teeth with from

one to three cusps, p. 741.

Genus, 1

—

Ueogtmnus, MuUer and Eenle.

Anacanthis, Ehren. : Bhachinotus, Cantor.

Disk sub-circular : tail long and distinct, destitute of any spine, but with a narrow inferior fold: pectorals

united anteriorly. Teeth flattened. Body covered with osseous tubercles, amongst which are sharp conical spines.

Geographical distribution.—From the Red Sea and East coast of Africa, throughout the seas of India to

the Malay Archipelago.

Urogymnus asperrimus, Plate CXCV, fig. 1.

Baja asperrima and .' Africana, Bl. Schn. p. 3tJ7.

Anacanthus asperrimus and ? Africana, Miill. and Henle, Plagios. p. 157.

Bhachinotus Africanus, Cantor, Catal. Mai. Fish. p. 422 ;
Bleeker, Xat, Tyds. Ned. Ind. 1853, iv, p. 64.

Urogymnus asperrimus, and Africanus, Gray, Cat. Chond. p. 115 ; Dumeril, Hist. Nat. Poiss. i, pp. 580,

581; Giinther, Catal. viii, p. 472; Klunz. Fische Rotu. Meer. 1871, p. 64.

Moollan tirihi, Tain.

Disk nearly as wide as long : snout scarcely projecting. Body densely covered with small heart-shaped

scales, between which are numerous thorns which are generally erect, and are continued posteriorly to the first

fifth of the tail, where they cease. On the pectoral fins are numerous small conical spines, irrespective of those

over the body amongst the tubercles. 6'oZo!^r«—greenish above, white beneath.

A fine example, 2 feet across the disk, exists in the Madras Museum.*
Habitat.—Red Sea, East coast of Africa, seas of India to the Malay Archipelago.

Genus, 2

—

Trtgon, Adanson.

Himantura, Himitrygon and Hypolopihus, Miill. and Henle : Paratrygon, Dumeril.

Disk oval or rhombo idal : tail elongated and tapering. Nasal valves coalescent, forming a quadrangular

flap. Teeth flattened or with a central pioint or transverse ridge. Pectoral fins united anteriorly: tad destitute of

a fin, or if with a cutaneous fold, such d,oes not extend to its extremity: it is armed superiorly with one or tico

lanceolate spines serrated on both sides. Body smooth or loith tubercles.

In this Genus the colours in individuals of the same species are subject to considerable variation, and
this not entirely due to age. The character of the tubercles and their extent have also been (as I think

erroneously) employed to characterize some species, thus one, Trygon chindrakee (Cuv.) Bleeker or T. nuda,

Gunther, is a form without tubercles or spines, except on the tail. T. jiolylepis, Uleeker, h&s small tubercles

in the interorbital space, a narrow band along the back with a few indistinct enlarged ones, but none on the tail.

T. walga, Miill. and Henle, has the interorbital space and back covered with small tutiercles, but no larger ones

in the median line, but a series of short spines between the root of the tail and the larger spine. Now all

* I must here remark that, -when referring to the specimens of fish in the lladras Museuro, I allurle to what u-ere there in

1873, as since then the Curator (under, 1 presume, orders from Governmenti has given away some ot the fiuest examples.
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these forms with every intermediate variation, occur, and the smooth body usually confined to the young may
be persistent in the adult.

The various species of this extensive Genus may be sub-divided as follows :

—

A.

—

Dental lamince transverse : if undulating, slightly so : no cazulal cutaneous fold {Himantura).

1. Trygon uarnak—Snout rather pointed. Tail very long. One or more large tubercles in middle of

back. Brown or spotted. Red Sea, Indian Ocean to Malay Archipelago : also African coast.

2. Trygon marginatus—Tail twice as long as disk. A row of pointed tubercles on the back which is

spined all over. Hooghly at Calcutta.

3. Trygon Bleeheri—Snout very pointed. Tail three to four times as long as disk. A central and
several smaller tubercles on the back. Bengal.

4. Trygon walga—Snout pointed. Tail rather longer than disk. Tubercles variously disposed. Red
Sea, seas of India to the Malay Archipelago.

B.

—

Dental laminae transverse : if undulating, slightly so. Tail with a cutaneous fold (Trygon).

5. Trygon Bennettii—Snout pointed. Tail three times as long as disk. Tubercles few. Red Sea, seas

of India to China.

6. Trygon Kulilii—Tail 1/2 longer than disk. Body nearly smooth. Blue ocelli on upper surface.

East coast of Africa, seas of India to the Malay Archipelago.

7. Trygon vmhricata—Tail scarcely as long as body. Tubercles few. Seas of India.

8. Trygon zugei—Snout very pointed and produced. A few tubercles in median line of back. Seas of

India to the Malay Archipelago, China, and Japan.

C.

—

Loiver dental lamince someivhat pointed, the upper being angularly bent for its reception (llypoloplius').

9. Trygon sephen—A broad fold along lower surface of tail. Upper part of body covered with flat

tubercles. Red Sea, East coast of Africa, seas of India to the Malay Archipelago.

A.

—

Dental lamince transverse ; if undulating, slightly so : no caudal cutaneous fold (Himantura).

1. Trygon uarnak, Plate CXCIV, fig. 1.

Baja uarnak, Forsk. Descr. Anim. p. 18.

Trygon Bussellii, Gray and Hardw. 111. Ind. Zool.

Pastinachus uarnak, Riipp. N. W. Pisch. p. GO, pi. xix, figs. 2a and 2b.

Trygon uarnak, Mlill. and Henle, p. 158; Cant. Catal. Mai. Fish. p. 423 ; Richards. Ich. China, p. 197
;

Bleek. Flag. p. 69; Blyth, Journ. As. Soc. Beng. 1860, p. 42; Dumeril. Hist. Nat. Poiss. i, p. 685; Day, Fish.

Malabar, p. 277 ; Giinther, Catal. viii, p. 473 ; Klunz. Fisch. Roth. Meer. 1871, p. 679.

Trygon variegatas, McClell. Calc. Journ. Nat. Hist. 1841, i, p. 60, pi. ii, fig. 2; Dumeril, 1. c. p. 587;
Blyth, Journ. Asiat. Soc. Beng. 1860, p. 43.

Trygon lutrnaccndes, undulatus, macrurus, pareh, and pastinacoides, Bleek. 1. c. pp. 70, 71, 72, 75, or

Nat. Tyds.' Ned. Ind. iii, p. 738, and v, p. 461 ; Dumeril, 1. c. pp. 586, 588, 590.

Trygon Gerrardi, Gray, Chond. p. 116 ; Giinther, Catal. viii, p. 474 {young).

Trygon Ellioti, Blyth, Journ. As. Soc. Beng. 1860, p. 41.

Bona kah tiriki, Tam. : Puli tenke, Tel.

Disk about as broad as long, snout pointed and rather prominent : tail from three to four times as long

as the body. Iris with a well-developed superior flap. Teeth—dental laminfB undulating. Fins—no cutaneous

folds on the tail which is armed with a serrated spine situated about 1/2 the length of the disk from the root

of the tail. Tubercles—vary in different specimens, absent in the very young : in those with a disk of about

6 inches across there are two or three rows of widely separated oval tubercles on either side of the head,

internal to the eyes, and meeting on the occiput : from thence towards the scapula is a single row of larger

and more widely separated ones. In the middle of the back three large closely approximating scales or
tubercles, the centre one heart-shaped, the anterior round, and the posterior almost heart-shaped. In some
specimens of a large size, there are also numerous distant thorns on the tail which may disappear with age. In
specimens with a disk of 3 feet across, the head, back, and sides are covered with smooth, roundish scales,

having intermediate smaller ones. Colours—vary according to age : up to the period when the breadth of the

disk is about 9 inches the body is of a yellowish brown, darkest along the back, and the abdomen white : a
short distance beyond the commencement of the tail it is irregularly annulated with alternate narrow light

brown, and broad or narrow dark-brown rings. As its age increases, black spots commonly appear on the
body, and when it has attained the width of 3 feet across its disk it is light brown or greenish-olive, covered
with lighter and in some almost white spots, or reticulated with white lines, whilst the anterior extremity of

the tail also shows the remains of the rings. The adult is uniformly brownish or greenish-olive. Iris golden.

Occasionally there are light spots on the posterior portion of the disk, as shown in the figure {T. Gerrardi,

Gray, or T. macrurus, Bleeker).

5 B



738 PLAGIOSTOMATA—BATOIDEI.

In the cold season, as about October, these fish are frequently perceived springing out of the water for

some distance. They devour large quantities of small fish, Crustacea, molluscs, &c.

Halitat.—'Rcd Sea, seas and estviaries of India to the Malay Archipelago, and China, also the Cape of

Good Hope. The immature are frequently captured in the back -waters, and wounda^ from their caudal spines

are much dreaded. In one instance, an old man was admitted into the Civil Hospital in Cochin for mortification

of the arm, due to a wound inflicted by one of these fish, which he attempted to drag out of the sea into a

boat : it wound its tail round his arm, and dragged its spine through the muscles nearly down to the bone.

They attain a large size, as 5 feet or more across the disk.

2. Trygon marginatus.

Blyth, Journal Asiatic Soc. of Bengal, 18G0, p. 38 ; Dumeril, Hist. Nat. Poiss. i, p. 588.

.'' Tryijan atroeissimus, Blyth, 1. c. p. 39.

Disk slightly broader than long, tail from 1/2 longer to nearly twice as long as the disk. The width

of the interorbital space equals the length of the snout. Tubercles sparsely set all over the upper surface,

but a little larger along the median line, where they appear like small limpets : an irregular row of pointed

tubercles on either side of the middle line of the back : tail tubercnlated as far as its spine, but destitute of

any fin. Colours—gray above ; buffy-white below, with a dark border, except in front.

In all the examples examined by Blyth, the caudal spine had been removed, as is_ usually done by

fishermen. T. atrocissimus, is founded on some pieces of tails of a Trijgon, in which the spine is present; it

may be that the two species are identical.

Habitat.—Hooghly at Calcutta. I examined one of the examples in which the disk was IG inches

across and 15 long ; but Blyth says one specimen was 52, another 60, inches across the disk, and the tubercles

were extended on to the edge of the disk and even to its under surface. This would therefore appear to be

a result of age.

3. Trygon Bleekeri, Plate CXCV, fig. 3.

Blyth, Proc. Asi. Soc. of Bengal, 18G0, p. 41 ; Dumeril, Hist. Nat. Poiss. i, p. 593 ;
Giinther, Catal.

viii, p. 476.

TaU from three to four times as long as the disk. Snout prolonged and pointed. Width of interorbital

space equal to 1/2 or 1/3 in the length of the snout anterior to the eye. A large round tubercle in the middle

of the back, and commonly three smaller triangularly disposed before it, and three similarly placed behind it.

Tubercles sometimes present along the upper surface of the tail to the caudal spine, from whence, in adults,

they are continued to its extremity. Colours—" Brown above and below, with a narrow white median

longitudinal patch on the abdomen."

—

Blyth. The example figured is brown above with margins of the disk

dark.

Habitat.—Bengal. Blyth observes, length of one 25 inches to base of tail, the tail 72 inches : of another

15 and 5C inches. The examjale figured is 8 inches across the disk.

4. Trygon walga, Plate CXCIV, fig. 3.

Bnja, Russell, Pish. Vizag. i, p. 3, and Isacurrah tenkee, pi. iv, and Tenkee shindraki, pi. v.

? B,aia flwviatilis, Ham. Buch. Fish. Ganges, p. 1.

Trygon walga, Miiller and Henle, Plagios. p. 159, t. 50; Bleeker, Plagios. p. 67; Blyth, J. A. S. of Beng.

1860, p. 40 ; Dumeril, Hist. Nat. Poiss. i, p."689
; Gunther, Catal. viii, p. 475.

Pastinaca breviaauda and dorsalis, Swainson, Pishes, ii, p. 319.

Trygon chindrakee, (Cuv.) Bleeker, Beng. p. 9.

Tnjgon heteriirus and polylepis, Bleeker, Plagios. pp. 67, 73 ; Dumeril, Hist. Nat. Poiss. i, jip. 590, 591

;

Giinther, Catal. viii, p. 475 ; Klunz. Pische Roth. Meer. 1871, p. 680.

Tnjgon dadong, Bleeker, Nat. Tyds. Ned. Ind. s, p. 355 ; Dumeril, 1. c. p. 591.

Trtjgon imbricata, Cantor, Catal. Mai. Fish. p. 425 (? Bl. Schn.) : Blyth, J. A. S. of Beng. 1860, p. 40.

Trygon immunis, Bennett, Life of Sir S. Raffles, p. 694.

Disk about as broad as long, with the snout pointed and acutely projecting, more so in some examples

than in others. Eyes smaller in the adult than in the young. Interorbital space concave. Teeth—small,

having a transverse elevated ridge along each. Dental lamina undulated. Fins—no cutaneous folds on the

tail, the length of which is rather longer than the disk. One or two (sometimes more) large serrated spines

on the tail at the commencement of its second third, between this and the base of the tail exists a median line

of about seven short spines. Scales—interorbital space, and for a varying width along the niiddle of the back

and also on the tail exist numerous fine tubercles which usually have no larger ones, but in some examples

there is one on the centre of the shoulder, in others a few more anterior to it. Neither the number, size,

character, nor extent of the distribution of the tubercles and spines depends on ago or sex, adults even may

be without any of either. In one example (a male) the band of tubercles along the back is very narrow, a

row of large ones exists in the median line of the scapular region, and four along the back of the tail. This
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would be intermediate between T. vmlga and T. polijlcpk. Anotbor example bas a row of small spines all

along the first tbird of the back of the tail, and a moderately sized rather compressed median scapular spine
with si\ smaller ones anterior to it : a very wide band of tubercles exists along the back. One example has the
smaller caudal spine very well developed, a very narrow row of tubercles along the back, and a central scapular
tubercle. Another bas only a few small tubercles and one central spine in the scapular region, some between
the eyes, and some fine spines between the base of the tail and the two large spines. Young ones are often
destitute of tubercles or armature except the caudal spines, and this immature character may be seen in some
adults. Colours— dull gray or brown superiorly, white beneath.

Blyth observes, the males are larger than the females and have proportionately longer tails : very
commonly the second caudal spine (more especially of the females) does not extend beyond the first one. Some
have a small lanceolated tubercle on the centre of the dorsal surface, others two or more, even to a series of five

or six along the median line. This species is so very often brought in pairs to the bazaar, a male and a female,
ihat I cannot help suspecting that it lives in pairs, the two being commonly taken together.

Habitat.—Prom the Red Sea, through the seas of India to the Malay Archipelago.

B.

—

Dental lamince transverse ; if undulating, usually slightly so : tail with an upj)er or lower cutaneous fold
(Trygoii).

5. Trygon Bennettii.

Miill. and Henle, Plagios. p. 160, t. lii; Richards. Ich. China, p. 197; Dumeril, Hist. Nat. Poiss. i,

p. 59o ; Giinther, Catal. viii, p. 480.

Trygon carnea, Richards. Ich. China, p, 197.

Disk about as broad as long : tail about three times as long as disk, and with a low cutaneous fold along
its inferior surface- Snout somewhat pointed. Eyes are nearer together than to the end of the snout. A
tubercle in the middle of the back in adults, with some flat ones around it, and which extend backwards to

the caudal spine : but the young are quite smooth. Colowrs—of a pale fleshy-red which becomes almost white
in parts, the tail becoming darker near its extremity.

Habitat.—Seas of India to China and beyond.

6. Trygon Kuhlii, Plate CXCIII, fig. 2.

Mijller and Henle, Plagios. p. 160, pi. 50 ; Temm. and Schleg. Fauna Japon, Poiss. p. 308 ; Bleeker,
Plagios. p. 73, and Beng. p. 82 ; Dumeril, Hist. Nat. Poiss. i, p. 603 ; Giinther, Catal. viii, p. 479.

Disk broader than long : tail about one-half longer than the disk. Snout somewhat obtuse, its length
equal to or slightly exceeding the breadth of the interorbital space. Two appendages on the floor of the mouth.
Teeth—dental plate more undulated in the upper than in the lower jaw. Fins—a cutaneous fold along the
tail both above and below, caudal spine well developed. Colours—superiorly of a dull brown, covered with
numerous small black spots and larger rounded blue ocelli, each having a rather dark outer edge.

Habitat.—East coast of Africa, seas of India to the Malay Archipelago. A very good coloured
illustration (a male) exists amongst Sir Walter Elliot's drawings of Madras fish, 5j inches across the disk : it

was termed Kunnoo tirihe and Shenien tenhee, Tel. The example figured is 5 inches across the disk, and was
obtained in Madras.

7. Trygon imbricata.

Ttaja imbricata, Bl. Schn. p. 366.

Trygon imbricata, MiiU. and Henle, Plagios. p. 164; Dumeril, Hist. Nat. Poiss. i, p. 606; Giinther,

Catal. viii, p. 481.

Disk as broad as long, snout produced and pointed : tail scarcely as long as the body, with low upper

and inferior cutaneous folds. Small tubercles on the nape and back, with a row of conical spines along the

shoulder and back ; while along the tail as far as the spine are large tubercles intermixed with smaller ones.

This is said to be Bl. Schneider's imbricata, which has been referred by Cantor to T. walga, from which
it appears to differ in possessing a low cutaneous fold both along the upjaer and lower border of the tail.

Habitat.—Coromandel coast of India.

8. Trygon zugei, Plate CXC, fig. 3.

Mull, and Henle, Plagios. p. 165, t. liii ; Temm. and Schleg. Fauna Japon, Poiss. p. 309 ; Richards, Ich.

China, p. 197; Cantor, Catal. Mai. Pish. p. 426; Bleeker, Plagios. p. 68, and Beng. p. 32; Dumeril, Hist.

Nat. Poiss. i, p. 606 ; Giinther, Catal. viii, p. 481.

Trygon Crozieri, Blyth, J. A. S. of Beng. 1860, p. 45 ; Dumeril, 1. c. p. 597.

Cliumbara kah, Tam.

Disk about as broad as long, with the snout very much produced and acutely pointed, its length being

about 1/3 of that of the disk : tail equal to 1| or twice the length of the disk. Eyes small : interorbital space

concave. Teeth—dental laminie undulated. Fins—a distinct cutaneous fold along the lower surface of the

5 B 2
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tail, commencing opposite tlie base of the spine, there is likewise a fold along the upper surface of the tail. A
strong and long spine, serrated in its last third, situated iu about the commencement of the second quarter of
the tail, and anterior to it a row of small spines, the body otherwise smooth. In some examples a row of
tubercles exists along the median line of the back. Colours—dall brown superiorly, the edge of the fins black.

Hahitat.—yrom the seas of India to the Malay Archipelago, and Japan. The example figured (7 inches
across the disk) is a male from Madras.

C.

—

Lower dental laviince sumewhat pointed, the iipper being angularlij hent for its reception (Ilypolophus).

9. Trygon sephen, Plate CXCV, fig. 2.

liaja sepJien, Forsk. Descr. An. p. 17 ; Gm. Linn, i, p. 1.508
; Lacep. i, p. 123; Bl. Schn. p. 364.

Eaja, Russell, Fish. Vizag. i, p. 2, and Wolga tenkee, pi. iii.

Trijgon sephen, Cuv. Regn. An. ; Rijpp. Atl. Fisch. p. 52, and N. W. Fische, p. 69 ; Giinther, Catal.
viii, p. 482 ; Klunz. Fisch. Roth. Meer. 1871, p. 680.

Maja sancur, Ham. Buch. Fish. Ganges, p. 2.

Trygon Forshalii, Riipp. Atl. Fische, p. 53, taf. 13, fig. 2.

Eypolophns sephen, Midi, and Henle, p. 170 ; Bleek. Beng. p. 82, and Flag. p. 77 ; Cant. Mai. Fish,
p. 429; Blyth, J. A. S. of Beng. 1860, p. 37 ; Dumeril, Hist. Nat. Poiss. i, p. G16 ; Day, Fish. Malabar, p. 279.

Adavalan tiriki, Tamil : Volugiri tenkee, Tel.

Disk rather broader than long : the length of the tail three to four- times that of the body. Snout more
obtuse in adults. Teeth—lower dental laminae somewhat pointed, the upper angularly bent for its reception :

fl rows transversely, and -ff vertically opposite the symphysis, they are all fla'ttened, those in the centre of
the upper jaw being the smallest. Fins—tail with a broad lower cutaneous fold : there may be one or two
serrated spines situated rather behind its anterior third. Scales—upper surface of the head and body
and base of tail covered by thick, concave, or flat-headed, several-sided tubercles. In the scapular region
and central line of the back are two in the young, and three in the adult, of large, smooth, approximating
tubercles, the middle and largest of which is usually oval, the second in size posterior and heart-shaped, the
anterior or smallest round or heart-shaped. Culnurs—the upper surface of the immature is reddish-brown :' but
in the adult lead-coloured, becoming black ia the ijosterior two-thirds of the tail. Some examples have a row
of black blotches near their outer margin.

Haiitat.—Red Sea, through the seas of India to the Malay Archipelago, and beyond. Tliis fish grows
to a large size. The jaws in the figure were from an example 5 ft. 10 in. across the disk. In its stomach were
found Crustacea, molluscs, &c. It is most common during- the south-west monsoon, when it approaches the shore.
From the skin of its back some of the " shagreen " of commerce used to be prepared. Wounds inflicted by
the spine of its tail are considered dangerous.

Genus, 3

—

TjENIUEA, Miiller and Henle.

Disk oval or rhomboidal : tail elongated and tapering. Nasal valves coalescent, forming a quadrangular
flap. Pectoral fins united anteriorly : tail with a broad lower cutaneous fold continued to its extremity. Body and
tail either smooth orfurnished with tubercles.

Geographical distribution.—From the Red Sea and East coast of Africa through the seas of India to the
Malay Archipelago and tropical America.

1. Taeniura melanospilos.

Bleeker, Nat. Tyds. Ned. Ind. 1853, iv, p. 613; Dumeril, Hist. Nat. Poiss. i, p. 620; Gunther,
Catal. viii, p. 484.

Jiluga tirike, Tel.

Disk rather broader than long : its upper surface smooth. Tail very thick at its base with two strong
flattened elongated spines (upper 9g, lower 6^ inches long) serrated externally. From opposite these spines on
the lower surface of the tail commences a broad, cutaneous fold, and which is continued to the extremity of the
tail, and on its surface are numerous tubercles of the same character as on the tail. The figure appears to
have been mislaid and the colours are not noted.

The foregoing description is compiled from Sit- W. Elliot's and Dr. Jerdon's notes of two examples
captured in 1853 off the Coromandel coast, where they were said by the fishermen to be very rare. The tail

of one with the spines intact has been preserved. One of the examples had its disk 4 ft. 11 in. long and
5 ft. 11 iu. broad, its tail, however, was absent: the other was 8 ft. 11 in. in its total length, and its disk
4 ft. 1 in. long by 5 ft. 11 in. wide. Inside its stomach were found the remains of some small crabs and a
squilla. It is, however, expressly stated that the body was smooth, but the tail covered with i-ough tubercles,
all of which have a stellated base.

Haiitat.—Coromandel coast of India and Batavia.
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Genus, 4

—

Pteroplatea, Bliill. and Henle.

Mtoplatea, Miill. and Henle.

Body at least twice as broad as long : tail thin, generally shorter than the body, with or without a

rudimentary Jin, btct having a serrated spine : spiracles with or without a tentacle : nasal valves confluent, and

fnrming a quadrangular flap. No papilla at bottom of the mouth. Teeth with from one to three cusps. Pectoral

fins united in front. Shin smooth or tubercula/r.

Geographical distribution.—Tropical and temperate seas.

A.

—

Tail finless.

Pteroplatea micrura, Plate CXCIV, fig. 2.

Baja micrura, Bl. Schn. p. 360.

Raja pcecilura, Shaw, Gen. Zool. v, 2, p. 291.

Baja, Russell, Fish. Vizag. i, p. 4, and Tenkee kunsul, pi. vi.

Pastinaca kunsul, Cuvier, Regn. Anim.

Trygon pcecilurus, Bennett, Life of Sir S. Rafiles, p. 694.

Pastinaca annulata, Swainson, Fishes, ii, p. 319.

Pteroplatea micrura, Miill. and Henle, Plagios. p. 169 ; Richards. Ich. China, p. 197 ; Cantor, Catal. Mai.

Fish. p. 427; Bleaker, Plagios. p. 7^, and Beng. p. 82; Dumeril, Hist. Nat. Poiss. i, p. 613; Day, Fish.

Mai. p. 278 ; Giinther, Catal. viii, p. 487.

Pteroplatea annulata, Swainson, Fishes, ii, p. 319.

Basyatis microura, Blyth, J. A. S. of Beng. 1860, p. 37.

Peroom tiriki, Tamil. : Tappu cooti, Tel.

Disk about twice as wide as long : tail as long as disk in young, but shorter in adults. No tentacle to

spiracle. Teeth—with a single pointed cusp. Fins—one or two small spines on caudal fin. Skin smooth.

Colours—Reddish-brown : tail annulated with white and brown : superiorly in the centre of each light ring,

there is generally a brown spot. The young are covered aU over with small brown spots. A figure exists

amongst Sir Walter Elliot's drawings of Madras fish of an example covered all over with light round spots.

Habitat.—Seas of India to the Malay Archipelago, and beyond. Jerdon obtained one in which the disk

was 6 feet across and 3 feet long.
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Family, VI—MYLIOBATID^.
Pectoral fins large, developed along the sides of the body occasioning the latter to appear very broad :

these fins are not present on the sides of the head, but re-appear at the end of the snout as a pair of

detached fins.

SYNOPSIS OF GENERA.
A.

—

TeetJt large, flattened, tessellated.

1. Mtjliohatis. Fins on head meet in the form of a soft appendage in front of snout. Teeth in several

scries, the middle ones being the broadest, p. 742.

2. JEtohatis. With only one series of very broad teeth, p. 743.

3. Bhinoptera. Fins on either side of snout form a lobe, p. 743.

B.

—

Teeth small : cephalic fins forming an ajipendage on either side of snout.

4. Dicerohatis. Teeth in both jaws, p. 744.

5. Geratoptera. Teeth only in the lower jaw, p. 745.

A.

—

Teeth large, flattened, tessellated.

Genus, 1

—

Mtliobatis, Cuvier.

Head distinct from disk : snout ivith a soft prolongation, internally supported by fin rays : nasal valves

coalescent, forming a quadrangular flap. Teeth hexagonal, flat, the central ones leing broader than long : the

external roivs narrow. Tail very long and whip-like, having a dorsal fin near its base, and usually a serrated spine

posterior to it. Body smooth or tuherculated superiorly.

Geographical distribution.—Tropical and temperate seas.

SYNOPSIS OP SPECIES.

1. Myliobatus Nieuhofii. Body smooth. No caudal spine. The young with five blue cross-bands on

the upper surface, but which disappear with age. Seas of India to the Malay Archipelago, and Japan.

2. Myliobatis macuJata. A row of small tubercles in the median line of the scapular region. No
caudal spine. Ocelli with brown margins in posterior half of the upper surface of disk.

1. Myliobatis Nieuhofii.

Uaja Nieuhofii, Bl. Schn. p. 364.

Baja, Russell, Fish. Vizag. i, p. 6, and Mookarah tenkee, pi. vii.

Bajafasciata, Shaw, General Zool. v. 2, p. 286, pi. csUii.

Myliobatis Nieuhofii, Cuv. Regn. Anim. ; Miili. and Henle, Plagiost. p. 177 ; Richards. leh. China,

p. 198 ; Cantor, Catal. "^Mal. Fish. p. 432 ; Bleeker, Plagiost. p. 85, and Beng. p. 82 ; Jerdon, M. J. L. & Sc.

1851, p. 149 ; Kner, Novar. Fische, p. 421 ; Dumferil, Hist. Nat. Poiss. i, p. 638 ; Giinther, Catal. viii, p. 491.

Tuppa koollee or Chuppa tirike, Tamil.

Disk about twice as broad as long : tail about three times as long as disk. Fleshy prolongation of

snout short ; no horn on orbit. Body smooth. Fins—dorsal situated at commencement of base of tail,

opposite the end of the insertion of the ventrals : no spines posterior to it. Colours—olive superiorly, tinged

externally with a reddish hue and a dark outer margin to the disk. The young have about seven blue bands

across the disk and two more between or close to the eyes. As the fish increases in size, first the bands on the

head disappear and finally those on the body.

Habitat.— Sea.3 of India to the Malay Archipelago and Japan. Two good illustrations of this species,

from Madras, exist amongst Sir Walter Elliot's drawings.

2. Myliobatis maeulata.

Gray and Hardw. Illust. Indian, Zool. ; Miiller and Henle, Plagios. p. 178 ; Bleeker, Plagios. p. 84, and

Beng. p. 82 ;
Richards. Ich. China, p. 198 ; Gray, Catal. Chond. Fish. p. 129 ; Dumeril, Hist. Nat. Poiss. i,

p. 639 ; Giinther, Catal. viii, p. 49U.

Disk about twice as wide as long : taU more than three times as long as the disk. Fleshy prolongation of

snout short, no horn on orbit. Body with a row of small tubercles along the median line of the back in the

scapular region, i^ms—dorsal situated at the commencement of the base of the tail, behind the end of the

insertion of the ventrals : no spine posterior to it. Colours—greenish-brown, with round blue spots in the

posterior half of the disk. Tail white with black rings.

Habitat.—Seas of India to the Malay Archipelago.
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Gonns, 2

—

^tobatis, Miill. and Eenle.

Stoasodon, Cantor.

Head distinct from dish : snout with a soft prolongation, internally supported by jhi
^^.f^^'^J^''''

usually distina, each forming a long flap, or such may he unUed ^nto one quadrangrdar flj- Jfth '^^fj^l
hroarl/flat, with the lower dental laminee projecting beyond the upper. Taxi very long and wUp-hke :

dorsal M
present near its base, and a serrated spine posterior to it.

Geographical distributinn.—Seas of the tropics.

^tobatis narinari, Plate CXCIV, fig. 4.

Narinari, Marcgr. pp. 175, 176 ; Willughby, p. 66, tab. c. i, fig. 5.

Baja narinari, Euplirasen, Vet. Ak. Nya Handl. 1790, xi, p. 217 ;
Bl. Schn. p. 361.

Bajaflagellmn, Bl. Schn. p. 361, tab. Isxni.

Baja, Russell, Fisli. Vizag. i, p. 5, and Eel tenkee, pi. viii.

Earn oMttato, Shaw, Gen. Zool. V, 2, p. 28.5, pi. 142.
^„, * -d

• -^ - in
MylioLtis narinari, Cuv. Regne. An. ; Benn. in Life of RaffleB, p. 694; Agass. Poiss. Foss. in, pi. D.

ySfoftaiis 7w*ca, Swainson, Fishes, 11, p. 321.

Baja quinqueaculeata, Quoyand Gaim. Voy. Uran. p. 200 pi. xlni, fag. 6.

r>„'^^ TT,-„+

A-itobatis narinari, Miill. and Henle, p. 179; Bleek. Flag, p 87, and Beng^p 82 ;
Dume^l, Hist.

N Poiss. i, p. 641 ; Day, Fish. Malabar, p. 280 ; Giinther, Catal. viii, p. 492 ;
K unz. F. Roth. Meer 1871, p^b85.

lMsflagelh:m.,m\\. andHeJile,p. 180 ; Richards. Ich. China, p. 198; Blyth, Joui-n. As. Soc. Beng.

1860, p. 37 ; Dumeril, 1. c. p. 642.
. -.r. n o ^. .7.^

Myliobatis eeltenkee, Riipp. N. W. Fisch, p. 70, tab. 19, fig. 3 (teeth).

GowioJah's ^ageZZwm, Agass. Proc. Bost. Soc. Nat. Hist. VI p. 385. , „ . ,

Goniobatismacroptera, McClell. Calc. Journ. Nat. Hist. 1841 i, p. 60, pl- 2, tig- 1.

Stoasodon narinari, Cant. Mai. Fish. p. 434; Jerdon, M. J. L. and Sc. 18ol, p. 149.
_ n-.r^ih..

Aefohatis latirostris, -DnmevH, Arch. Mus. x, p. 242, pi. 20, or Hist. Nat. Poiss. i, p. 643; Gunther,

Trans. Zool. Soc. 1868, p. 491. ...

Aetobatis laticeps. Gill, Ann. Lye. Nat. Hist. New York, vui, p. 137.

Eel-tenkee, Tel. : Currooway tirihl, Tarn. : Ba-ta-cJiann-dah, Andam.

The comparative proportions of this fish vary greatly with age : the distance from the month to the

anus equals about half the width of the disk. Nasal valves in some examples separate, each formmg a long

flap,* ii other examples the valves unite and forming a quadrangular flap the ower edge of which is frmged :

thi spiracle wider than orbit. Teeth-hro<,d, flat, and in a single row, those m the lower jaw niay be angularly bent

or nearly straight : the lower dental plate pro.iects beyond that in the upper jaw. Fms-ihe dorsa arises opposite

the base or centre of the ventral, the latter fin being about three times as long a^s broad Tail three or four

times as long as the body, triangular in shape as far as the spine, which is serrated and situated just behind the

termination of the dorsal fin : beyond the spLe the tail is compressed ; m tins as well as m some other species

there is occasionally a second spine on the caudal a little behind the root of the first. ScaZ..-body smooth.

(7o?cmrs-grayish-olive, sometimes greenish-olive or leaden-gray above, and usual y covered from beyond the

occiput with numerous dirty-whitt or bluish spots edged with black: abdominal surface white :
tail black

Iris golden-green, teeth greenish-yellow. In the immature the back is of a deep leaden colour, and the spots

hardly ^pparent^^^^
Sea, seas and estuaries of India to the Malay Archipelago, and beyond. Eaten by the

natives. Is captured to upwards of 6 feet in width.

Genus, 3

—

Rhinoptera, Kuhl.

Mylorina and Micro^nesus, GiU.

Head distinct from the dish, but with a pair of rayed appendages on the lower edge of the snout. Nasal

valves confluent, forming a broad flap. Teeth broad, flat, in five or more roivs, the central ones being the broadest.

Tail tvhip-lihe, with a dorsal fin and a serrated spine posterior to it.

Geographical distribution.—Tropical and contiguous seas.

SYNOPSIS OF SPECIES.

1. Bhinovtera adspersa. Nine series of teeth in upper jaw, and seven in the lower. Seas of India.

2. Bhinoptera Javanica. Seven rows of teeth in each jaw, the three central series being much the

longest. Seas of India to the Malay Archipelago.

* The protruding angnlar portion of the dental lamina; of the lower jaw appears liable to be broken off, and it is in such

examples that it seems that the notch in the united nasal valves is wanting.
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1. Ehinoptera adspersa.

Miill. and Henle, Plagios. p. 183; Blocker, Beng. p. 82; Jerdon, M. J. L. and Sc. 1851, p. 149
;

Dumeril, Hist. Nat. Poiss. i, p. 648 ; Giinther, Catal. viii, p. 494.

Mutta tirhe, Tamil.

Disk about twice as wide as long : tail about three times as long as disk. Notcli on snout sballow.

Teeth—nine rows in the upper and seven in the lower jaw, the teeth in the central row of the upper jaw 2| to

three times wider than in the antero-posterior direction, but not so wide as those in the next row. Fins—dorsal

situated at the base of the tail, and immediately behind it a strong serrated spine. Upper surface of body
covered vsdth fine stellate tubercles. Colours—greenish brown superiorly, becoming lighter at the edges of

the disk.

Amongst Sir Walter Elliot's illustrations of Madras fish are two of this species, the largest being
9 inches across the disk.

Habitat.—Seas of India.

2. Rhinoptera Javanica, Plate CXCV, fig. 4 (teeth).

Miiller and Henle, Plagiost. p. 182, t. Iviii ; Bleeker, Plagiost. p. 89 ; Dumeril, Hist. Nat. Poiss. i, p. G47
;

Giinther, Catal. viii, p. 494.

EJmicyptera affinis, Bleeker, Nat. Verp. Holl. Maatsch. Wet. Haarlem, 1863, Guinee, p. 19.

Disk from about If to twice as broad as long : taU nearly twice as long as disk. Notch on snout
shallow. Teeth—seven rows in either jaws, those in the central row being four or five times wider than in the
antero-posterior direction, and rather more than twice as wide as the row on either side. The outer rows ai'e

hexagonal and narrow. Those in the lower jaw rather narrower than those in the upper. Fins—dorsal,

situated at the base of the tail, and immediately behind it a serrated sjiine. Colours—greenish superiorly,

white beneath.

The teeth figured are from a large example captured at Kurrachee.
Habitat.— Seas of India to the Malay Archij^elago.

B.

—

Teetli. small : cephalic Jtns forming an appendage on either side of snoid.

Genus, 4

—

Dicerobatis, Blainville.

Cephaloptera and Mohula, A. Dumeril.

Pectoral fin not extended on to the sides of the head, which latter is truncated in front, whilst on either side is

a forroardhj-pointing horn-like projection, which is internally supported by fin rays. Nostrils not confluent. Teeth

in jaws very small, flat, or tubercidated, and in many roios. Tail ivhip-lihe, witli a dorsal fin situated above and
between the venlrals, armed with or destitute of a serrated spine.

The designation Sea-devils, has been given by some authors to fishes belonging to this and the
succeeding Genus : it is also frequently applied to several other forms of armed Rays, and fishes which inflict

dangerous wounds.

Geographical distribution.— Tropical and temperate seas.

SYNOPSIS OF SPECIES.

1. Dicerobatis eregoodoo. Teeth numerous in both jaws. Seas of India to the Malay Archipelago.
2. Dicerobatis Kuhlii. Teeth fflff . East coast of Africa, seas of India to the Malay Archipelago.

1. Dicerobatis eregoodoo, Plate CXCIII, fig. 1.

Baja, Russell, Fish. Vizag. i, p. 5, and Eregoodoo tenkee, pi. ix.

Cephaloptera eregoodo-tenkee, Cuvier, Rcgne Anim.
Dicerobatis eregoodoo, Bleeker, Beng. p. 82; Cantor, Catal. Mai. Fish, p. 438 ; Jerdon, M. J. L. & Sc,

1851, p. 149 ; Giinther, Catal. viii, p. 497.

Cephalopitera eregoodoo, Dumeril, Hist. Nat. Poiss. i, p. 655.

Disk about twice as broad as long : tail in the young 11 times the length of the body, but in adults onlv
a little more than 1/2 the same length. Body smooth. The horns or cephalic portion of the pectoral fin have
a convoluted appearance, and " are used by the animal to draw its prey into its mouth, which opens like a
huge cavern between them. The fishermen say they see them swimming slowly along, with their mouth open
and flapping these great sails inwards, drawing in the smaller Crustacea on which it feeds" (Sir W. Elliot, MS.).
Teeth—small, like flattened, quadraDgular tubercles as broad as wide in adults, twice as broad in the young,
with a backwardly directed point: ^^, in a jaw twelve inches across the gape taken from an example upwards
of eighteen feet across the disk, and -If vertical rows opposite the symphysis. In a pair of jaws, from an
example captured at Kurrachee, four inches across the jaws there are

f;];^-.
Cantor found in an example thirty
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inctes across the disk f J, and six or seven vertical rows. It may tlierefore be supposed tliat the number
increases with age, and perhaps alters in shape. The band of teeth reach nearly to the angle of the mouth.
Fins—^no spine on the tail posterior to the dorsal fin. Colours—of a deep purplish superiorly : white beneath.

Amongst Sir Walter Elliot's notes on these fishes is an account of a large female e.xample of this species,

16 ft. 9 in. across the disk, which at first broke the net but was eventually captured, Oct. 8th, 18.50
;

subsequently. May 12tb, 18.53, a male was taken near the same place 18 ft. 8 in. across the disk. It is

observed that only the stump of a tail remained in the female, this appendage being very liable to injury and
seldom found perfect in adults.

Habitat.—Seas of India to the Malay Archipelago : attaining to 18 feet and upwards across the disk.

The example is figured from Jerdon's specimen in the British Museum, .34 inches across the disk.

2. Dicerobatus Kuhlii.

Ceplialoptera Kuhlii, Miiller and Henle, p. 185, t. lix, f. 1 ; Bleoker, Amboina, p. 6, and Beng. p. 82
;

Dumeril, Hist. Nat. Poiss. i, p. 654.

Dicerobatis KvMii, Giinther, Catal. viii, p. 497.

Disk more than twice as wide as long : tail not so long as the disk. Body and tail smooth. Teetit—
wider than broad : f J:ff series, the band ceasing some distance from the angle of the mouth. Colours—brown
or greenish.

Habitat.—From tlie East coast of Africa through the seas of India to the Malay Archipelago.

Genus, 5

—

Ceeatopteea, Miiller and Henle.

Head truncated anteriorly, free from the pectoral fin, a portion of which latter, however, exists in the form, of
a horn-like appendage on either side of the head. Mouth wide and anterior. Teeth small and only in the Unver Jaw.
Tail elongated atid slender, with a dorsal fin. situated on its base, but without any spine.

Habitat.—Tropical and temperate seas.

Ceratoptera Ehrenbergii.

MtiUer and Henle, Plagiost. p. 187 ; Giinther, Catal. viii, p. 498.

Kotuwa tirike, Tamil.

Amongst Sir Walter Elliot's figures of Madras fish is one of which the woodciit is a reduced copy. The
original is 6 in. across the disk, and is termed Ceplialoptera, and the Tamil name is also given. I can only
surmise that it is this species and identical with the unpublished plate of the " Symbote Physicaj"' adverted to

in the British Museum Catalogae, named Cephaloptera stdlirjera, and in which tlie horns are bent horizontallj'

inwards.

5 c
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ADDENDA AND CORRIGENDA.

Page 1, 20 lines from top, /or "and thoracic" read "or thoracic."

Page 1, last line,/of "Trachiiiidw" read " OphiocephaUdce."

Page 2, Serrands Waandersi is not identical with Bleeker's species, which I have had the opportunity of

examining. Bleeker has renamed it Epinephelus Daiji, Atl. Ich. viii, p. 47, but that name having been previously

given to another species by the same author, I propose the term Serranhs Coroma.ndelicus.

Page 13, Serranus merea. Bleeker considered some confusion must have occured in Bloch's collection,

and that he mixed up two species, and therefore this form had better still be termed S. Gilberii.

Page 14, Serranus hexagonatus, add to synonyms ^'Serranus steUans, Richardson, An. Nat. Hist. 1842,

ix, p. 23."

Page 17, Serranus diacanthus, add to Sjraonyms "Epinephelus Bayi, Bleeker, Rev. Ep. p. 105."

Page 27, line I, for " Lahrus punctatus" read " Lahrus punctidaius.^'

Page 27, line 25, /or " Genus, 5

—

Anthias' read "Aprion," omit synonyms, while it should be placed at

p. 93.

Page 27, line 29, after " Preopercle" insert "entire with a single ridge or finely."

Page 27, line 31, /or "from nine to eleven" read "ten to eleven."

Page 27, line 38, /or "Anthias multidens " read "Aprion multidens." The species closely resembles

A. pristipoma, Bleeker.

Page 32, line 1, Lutianus eetthropteeus. I think the late Dr. Bleeker may be right when suggesting

that some error may have occurred amongst Bloch's type specimens, and this fish should be Lutianus annularis.

Page 48, add Peiaoanthus holocentrum.

Bleeker, Perc. p. 48 ; Giinther, Catal. i, p. 220.

B. vi, D. „\8_, p. 17, V. 1/5, A. „'„, C. 16, L. 1. ||, L. tr. 10/36.

Length of head 3^, of caudal fin 6f , height of body 3^ in the total length. Eyes—diameter 2| in the

length of the head, 1/2 a diameter from the end of snout, and about 2/3 of a diameter apart. The maxilla

reaches posteriorly to beneath the first third of the orbit. Preorbital and first suborbital bones serrated

interiorly : both limbs of the preopercle serrated, and also jwssessing a long, flat spine at its angle equal in

length to more than 1/2 a diameter of the orbit. Two opercular spines. Subopercle serrated. A shoulder

spine. Fins— dorsal spines of moderate strength, roughened on one side, the second 2/3 the height of the last,

which is the longest, and equal to 1^ diameters of the orbit : rayed portion of the fin rather higher and angular.

Pectoral nearly 1/2 as long as the head. Ventral just reaches the commencement of the anal. Third anal

spine the longest, the two first being serrated anteriorly, while the rays are also rugose. Caudal trancated.

Free portion of the tail as high at its base as it is long. Scales—smallest on the head and above the lateral-

line, they extend superiorly as far as the snout. Colours—rose-coloured superiorly, becoming nearly white on

the sides and beneath : ventral fins spotted with brown : a dark edge to dorsal and anal fins.

Habitat.—Madras to the Malay Archipelago. Amongst Sir W. Elliot's illustrations of Coromandel fish

exists this species ; but I did not obtain examples until lately, when Dr. Keess, of Madras, sent me several.

Page 51, add to synonyms of Ambassis ranga " Chanda (Ambassis) rueonius, McClelland, Cal. Journ.

Nat. Hist, ii, p. 686."

Page 55, add Ambassis thermalis.

Cuv. and Val. iii, p. 493 ; Giinther, Catal. i, p. 225.

D. 7 U, V. 1/5, A. |.

Height of body not quite 1/3 of the total length excluding the caudal fin. jScaZes^large. Colours—
greenish, with a silvery lateral band. A blackish longitudinal streak along each caudal lobe.

Habitat.—Warm springs of Cannia, in Ceylon.

Page 59, " Apogon endekatj;nia" unite as one species with " Apogon easciaths," p. 60.

Page 65, Note, "Apogon quinquevittatus^Gltphisodon rahti ;" Blyth, J. A. S. of Beng. 1860, p. 111.

Page 73, " Pristipoma hasta," add to synonyms " Pristipoma nageb, Riippell, N. W. Fische, p. 124,

t. XXX, f. 2."

* When I commenced this work it was not my intention to liave given references to wherever each species was adverted to by

different naturalists, l)ut to restrict such to those who have published well-known treatises on ichthycloey, or might more strictly be

termed Indian authors. After the Serrani had been printed, the late Ur. Bleeker persuaded me to give a fuller list of references,

pointing out for one reason as that I had omitted S. steUans from ray list of synonyms of S. hexagonatus. it had appeared to him that 1

believed such to be different species. Acting on his advice, I propose here adding the more important synouyms which are not recorded

in the text.
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Page 78, Diagramma lineatum. The two varieties especially alluded to are species. The form described

is, allovlttatum. The Imeatum has D. \^:i%, L. 1. y^2^°, L. tr. 13/27. To the colours given add, " base of

pectoral and anal sometimes with dark blotches."

Page 83, Diagramma punctatum. Since the article on this fish was published the late Dr. Bleeker

showed me his entire series, and how D. pictum is the young of D. pundahmi.

Pao-e 96, at line 13 from the bottom, after " Inferior pharyngeal hones firmly united by a suture" add "in

some hut nut in all species."

Page 98, Gerres setifer, to " Habitat " add " the sea at Madras," as I have received a specimen from that

locality collected by Dr. Keess.

Page 101, 13 lines from bottom, for " tmniatus" read " multitmniatus"

Page 10-5, to synonyms of " Chcetodon Mertensii " add " C. chrysurus, Desjardin, 3rd Report of Soc. Hist.

Nat. de Maurice. C. xanthnnis, Bleeker, Amboina, p. -53."

Fage 106, under " Chretodon guttatissimns" insert " G. miliaris, Quoy and Gaim. Uranie, Zool. 1824,

p. 380, pirixii, f. 6 ; Cuv. and Val. vii, p. 26 ; Voy. Bonite, Poiss. p. 163, t. ii, f. 2 ; Giinther, Catal. ii, p. 31,

and Proc. Zool. Soc. 1871, p. 668.

Page 107, under " Glurtodon vittatus" insert, as a synonym, " G. Layardi, Blyth, Kelaart's Fauna Zeylon.

Appendix." The type of which, 3 inches long, is in the Calcutta Museum.
Pace 148, /or "Genus, 1

—

Sebastes, Guv. and Val." insert " Mtriodon, Barneville;" for "no groove on

occiput, usually a fevj small spines: preopercle armed," insert "Opercle spinate: preopercle denticulated, leith spinous

teeth on tJie lower limb directed forward."

For Sebastes Stoliczk^ read Mtriodon Waigiensis.

Scorpmna waigiensis, Quoy and Gaim. Voy. Freyc. Zool. p. 324, pi. Iviii, f. 1.

Centropistes scorpcenoides, Cuv. and Val. iii, p. 48.

Myriodon scorptcenoides, Bris. de Barnv. Rev. Zool. 1847, p. 130.

Its range extends to the Malay Archipelago and Australia.

Page 148, 7 lines from bottom of page, erase " Scorpcena cyanostigma, Bleeker, which has only eight rows

of scales above the lateral-line."

Page 149, /or " Scokp^na haplodactylus " insert "Scorpj;na Bleekeri," and erase the synonyms.

Bleeker observed, S. haplodactylus has the upper as well as the lower pectoral rays simple.

Page 152, under " Genus Pterois" add .synonym " Pseudomonopterus, Klein."

Page 158, under " Genus Micropus," add synonym " Trachidermis, Heckel."

Page 237, above " Genus Psenes" insert " Family nomeid^."

Page 242, 8 lines from bottom, /o;- "mars" read "marks."

Page 261. Scomber loo, Cuv. and Val. is not identical with S. microlepidotus. Dr. Bleeker gave me an

example of the former from the Malay Archipelago. It may be distinguished by the anterior portion of the

adipose lid of the eye passing downwards, and becoming attached to the upper edge of the preorbital and to that

of the succeeding bone of the suborbital ring.

Page 255. Garanx nigripinnis. Two examples have lately been received from Madras, each having

D. 7
1 tV °A. 2

I

J^.

Page 260, under " Genus Uranoscopus" insert as a synonym, " Nematagnus, Gill."

Page 264, under " Sillago do^nina" pilace " Gkeilodipterus panijus, Ham. Buch. Fish. Ganges, pp. 57, 367.

Page 286, under " Gobiusviridipunctatus" add synonym " Gohius chlorostigma, Bleeker, Blen. en Gob. p. 27.

Page 287, for " Gobius cyanosmos" read " Gobius eyanomos."

Page 294, 3 lines from bottom, /or " Plate LXVII " read " Plate LXVI."
Page 299, add a second species of Sieydium.

SlCTDnjM GRISEUM.

Day, Journal Linnean Society, Zool. xiii, p. 140.

B. iv, D. 6
I tV, p. 17, V. 6, A. 11, C. 13, L. 1. 80, L. tr. 25.

Length of head 6 J, of caudal fin 6^, height of body 6 in the total length. i?^es— diameter 4 in the

length of the head, rather above 1 diameter from the end of snout, and 1| apart. Body subcylindrical : upper

surface of the head flat, its greatest width equalling its length. Cleft of the mouth extending to below the first

third of the eye. Lower jaw placed horizontally. Lips thick, the edge of the upper coarsely fringed. Snout

not overhanging the mouth. No barbels. Teeth—in the upper jaw in a single row, small, closely set and

implanted in the gums. The outer row in the lower jaw, horizontal, posterior to them and opposite the

symphysis are two strong, recurved, canines. i^i'res— dorsal spines filiform, and projecting beyond the

membrane : caudal rounded. Scales—strongly ctenoid, of irregular sizes and shapes, and in irregular rows :

they extend forwards to nearly as far as the eyes : none on the sides of the head. Golours—brownish, with

eight or nine rings of a darker tint encircHug the body, and wider than the ground colour. Fins—dark, most

deeply so at their edges.

Habitat.—South Canara, where I procured two examples in fresh water, the largest being 3 inches.

They were mislaid until after p. 299 had been printed.



748 ADDENDA AND CORRIGENDA.

Page 303, 15 lines from the top, for " between large tarlpoles" reail " like largo tadpoles."

Page 310. Eleotris macrolepidota. Professor Peters informed me, last April, that the type specimen of

Bloch's fish, No. 2155, still exists at Berlin : it is in spirit, and has from 26 to 28 scales between the snout and

the first dorsal fin. It is identical with the species described, p. 312, as B. -porocefliolus.

Page 33G. Andamia expamsa. This species is identical with SuJarias lieteropterus, Bleeker, Amboina,

p. G5, of which Dr. Bleeker sent me an example. The original description was a little incorrect.

Page 338. A species of Mastacemlelus has been found in West Africa.

Page 343, 5 lines from top,/o)- " pectoral" inaeH " first dorsal."

Page 388, for " Gltphidodon Sindensis" read " Pomacentrus Sindensis," as, since writing the

description, I have" obtained an example with fine serrations on its preopercle.

Page 417, 4 lines from the top, /or " Anacanthinini" insert "Anacanthini."

Page 449, 3 lines from the bottom, /or " fig. 3 " read " fig. 5."

Page 4G2, 21 lines from the bottom, for " Plate XGV" read " CV."
Page 498, 18 lines from the top, for " circular profile" read " circular pupil."

Page 524, last line, after "scales" insert "Lepldocephalichthys."

Page 528, G lines from top, erase " goti/la."

Page 535, 34 lines from bottom, for " 18 Laheo dero," &c., read " 18 Labeo micropJdhalmus, D. 13,

L. 1. 41-43, L. tr. 8/9, 2 barbels. Himalayas."

Page 538, 11 lines from top, for " G. cursis," read " L. cursis."

Page 559, 19 lines from top, /or " L. 1. 23-3G " read " L. 1. 23-2G."

Page 559, 13 lines from bottom, /or "pi. 9" read "pi. 29."

Page 568, 10 lines from top, for " CL" read " CXL."
Page 578, 8 lines from top,/or "behind" read "close to."

Page 584, add to synonyms of Rasbora elanga, '^ Bengala elanga, Gray and Hardw. 111. Ind. Zool.

(FromH. B.'sMSS)."
Page 612, IG lines from bottom, after " Burma" insert " to the Malay Archipelago."

Page 635, 4 lines from top, for " Clupea kowal," read " Clupea brachtsoma."
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aa/rt-candee, 592

abatoo, 685

ablireviata, Cepola, 324
abbreviates, Bagrus, 445
abbreviatus, Diapterus, 100

abbreyiatus, Gerres, 99, 100

abbreviatus, Nauclerus, 229

ab-bro-ny, 295
abhortami, Chaetodon, 108

ablwrtami, Julis, 405

abnornds, llisha, 643

dbramioides, Cyprinus, 553

abramioides, Hypselobarbus. 553

abu dafar, Chmtodon, 381

abu-mgaterin, Sciwna, 81

abu-senduk, 696
J-cant/iacobiiis, 612

Acanthaluteres, 692

Acanthinion, 232

^comt7iocep/ialo, 324

^cant/toci/bmni, 254
Acwnt)wgobiu$, 282

ACANTUOPTERTGIANS, xiv, XV
Acanthopterygians, how num-

bers of spines, rays, and scales

often vary, 127

Acanthophthalmus, 605, 610
Acanthopsis, 605, 608
acanthopterus, Leucisciis, 592

acantluipterus, Opsariv^s, 592
Acanthostracion, 695
ACANTHURID^, 202
Acanthwrinw, 202
Aca/ntJmroidei, 202
Acanthui'iis, 202
Acentrogobius, 282
Acentronura, 676, 681

acheirus kukur jibha, 430
Achiroides, 428
AchirophichtJiys, 664
Achirus, 421, 427

acinaces, Leucisciis, 601, 602
Aclyptostemon, 499
Acoura, 612
jdcoitrits, 612

aero, C'f/prtnus, 542
AcroTvuridcB, 202

Acronwrus, 202

Actinia;, 380
jictimogobms, 282
aculcata, Rhynchobdella, 338

aoideata, Schistura, 609
aculeata, Scorpcena, 380
aculeatuii), Op/udmm, 338
aculeatus, Balistes, 687, 690
acitZeates, Chorinemus, 231

aculeatus, Mastacembehis, 338
aewleates minor, Balistes, 691
acuminata, Ophisurus, 664
acuminatus, Ch(Btodon, 110
acumiiiatus, Heniochus, 110

acus, Fierasfer, 658
acuta, Dussumieria, 647, 648
acuta, Sillago, 265
acutidens, Carcharias, 711, 713
acutipinnis, Gobius, 291

acutipinnis, Sphyrajna, 342
acutirostris, Arius, 457, 459
acutirosti'is, I'sendeutropius, 471

,

472
acutus, Carcliarias, 711, 712
adamsii, Minous, 159
adai'alan tirike, 740
afWi, 444
adeusis, Glyphidodon, 385
adoee, 532
adliesipinnis, Uranoscopus. 164

adspersa, Khinoptera, 743, 744
adspersus, Balistes, 688
adugu-pal sorrah, 710
a(Jiistes, Myripristis, 169

adustus, Pseudochrumis, 268
adscensionis, Trachimis, 14

mgyptius, Acronurus, 209

m'luiba/rbis, Arins, 459
a'quipinnatus, Danio, 595, 596

:vnuipinnatus, Leuciscus, 596

xijuipinnatus, Perilampus, 596

aiquipinnatus, Pteropsctrion, 596
aniuipinnis, Salcurias, 336
a;quul«formis, Gazza, 244
aerostaticus, Tetrodon, 705

(rruginosus, Julis, 405
icruginosus, Pseudoscarus, 411,

412
leruginosus. Scams, 412
/ViSopia, 428
^Tiubatis, 742, 743
Jl'jtoplatea, 741

afer, G-ymnothorax, 671

affme, Diagramma, 78
a^mis, Ailia, 489

affmis, Aplocheilus, 522

affinis, Atberina, 344

affinis, Bagrus, 445, 448, 449,

492

affinis, Batasio, 445

affinis, Caliichrons, 476
affinis, Caranx, 219

affinis, Cirrhimus, 536

affiiiis, Clupea, 643

affimis, Macrones, 445

affimis, Ophiocephalus, 368

affinis, Pellona, 643

affinis, Pelecus, 602

affmis, Perilampus, 596

affmis, Platygaster, 643

affmis, Khinoptera, 744

affimis, Trachiuotus, 234

affinis, Thynnus, 252

affinis, Uranoscopus, 260

afgluina, Silurus, 480, 481

afra, Muraena, 667, 671, 672

afra, Murcenojjhis, 671

africana, Anacanthus, 736

africana, Raja, 736
African element in Indian Fish,

xii

africanus, Rhacliinoius, 736

africanus. Urogymnus, 736

agassizi, Qgm/notliorax, 671

agassizi, Muraiua, 671

ageneiosus, Batrachocephalus,

468
agrensis, Platacanthxts, 610

agricolus, Bagrus, 449
Agriopus, 160

aguskitti, 690
a)i-hee, 473
ah-lm-lah, 255

alvra ramah, 317

Ailia, 441, 488
Ailiichthys, 441, 489
air-vessel in Arius, 456
air-vessel in Siluridiis, 440
akallopisus, Amphiprion, 378,

380
aken-pa/rah. Scomber, 231

akki(^jellah, 473
ak-ha-rati, 50
alatus, Apistus, 155

alatus, Polerimis, 155

Alausa, 634
Alausella, 034
albacora, Thynnus, 253

alba, Murcena, 656

albescens, Canthopbrys, 608

albescens, Ecbeneis, 258

alliescens, Remora, 259

albicauda, Echeueis, 257

albicaudus, Balistes, 688

albicaudatuJi, Meliclithys, 688

albida, Corvina, 188

albidactylus, Exocajtus, 519

albida, Sciana, 188

albilabrus, Bagrus, 445

aibiriMs, Pneumobrcmchus, 656

albipunctatus, Platax, 236

albofasciatus, Pomacentrus, 382.

384
albofuscus, Epineplielus, 14

albofuscus, Holocentrtis, 14

albofuscus, Serrauus, 14

alboguttata, Diacope, 37
alboguttatus, Salarias, 329, 334
alboguttatus, Serranus, 21

albolineata, Nuria, 597
albolineatus, Danio, 595, 597

albomaculata, Synaptura, 428,

429
alboplumbeus, Gastrophysus, 702
alboplumbeus, Tetraodon, 702

albopunctatus, Amphacanthus.
168

albopunctatus, Gobius, 294
albojyunctatus. Teuthis, 168

alborubrum, Holncentrum, 172
albovittatum, Uiagrarama, 78,

79, 80, 747
albovittatus, Plectorhynchtts, 78

Albula, 623, 648
Albnlaiformes, 623, 648
albula, Mugil, 352
albulus, Opsarius, 602
alb«rna, Chela, 595

albumus, Barilius. 589
alburnus, Danio, 596
albus, Engraulis, 629
albus, Stromateus, 246
Alepocephahts, 658
aleppensis, Mastaeembelus, 341

alfredianus, Leuciscus, 587

alfredianus, Osteobrama, 587
alii, 444
alise, 643
allnvial plains of India, xiv

almorhas, Botia, 606, 607

alkootee. Chela, 599
Alpine sources of rivers, ix

alia, Ambassis, 51

alia, Garra, 528

aita, Nuria, 583
alternans, OiMsurus, 665
AUicus, 328, 329

alticus, Kupiscartes, 330

alticus, Salarias, 330
altijnnnis, Pimelepterus, 143

altispinis, Gerres, 78, 97

altivelioides, Epinephelus, 20

altivelioides, Serranus, 2ii

altivelis, Cromileptes, 8, 9

altivelis, Serranus, 9

altum. Diagramma, 78

altus, Chatoessus, 634
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Alutarius, 692
Aluteres, 692
Alysia, 506
amarulus, Mugil, 348, ;56
Amanses, 692
amatti-katti, 249
Ambassis, 49
ambassis, Barbus, 558, 576
ambassis, Centropomus, 52, 53
Ambassoidei, 5

Amhassus, 49
ambata-kuttee, Zeus, 249
Amblyapistus, 157
amblycepbalus, Julis, 40.3, 404
amblycejihalu':, Umbrina, 183
Amblyceps, 441, 490
Ainbh/chctitiirichthys, 282
Amblycirrhitus. 144
Amblygaster, 634
Ainblygobius, 282
Amblyodon, 184

.^HibJyojjodiyormcs, 282
A7jt6Ii/o^odi7i2, 282
Amblyopiis, 316
Amblyphaiyngodon, xv, 554,

604
Amhlyrhynchote. 699
aniii/i/ttrus, Hemiramphus, 517
amhlywus, Zenarchopterus, 517
amhoinensis, Balistes, 689
amboineiisis, Butis, 316
ambuinensis, Eleotris, 316
amhoinensis. Gcnyoroge, 33
a^nhoinensis, Letbrinus, 137
amboinensis, Luti.inus, 29, 34
amhoinensis, Pisciculus, 280
amboinensis, Bhinecanthus, 689
amboinensis, Serranus, 13
a5iibi(to?!,-para/i, 249
amhutan wahlah, 653
amertcamtts, Balistes, 689
americamui, Histiopborus, 199
americanus, Odontaspis, 713,

722
a>nlierstinus, Apogon, 124
Amia, 56
amJee, 585
Animodytes, 419
amnicola, Cohitis, 608
amphacanthoides, Alutarius, 693
Anvpliacanthus, 165
amphibia, Capoeta, 574
ampbihius, Barlms, 558, 574
a/inphihius, Blennius, 330
amphihius, Ophiocephalus, 365
amphibiu.s, Systomus, 674
Ampiiip.xina, 655
Amphipnous, 655
Amphiprion, 377
Amphiprionichthys, 158
Amphi.sile, 361
Amphisiloidei, 361
Anabas, x, 369
Anabantidm, 369
anabatoides, OlypMdodon, 389
Anacanthini, 417
Anacanthini gadoidei, 417
Anacanthini pleukonec-
TOIDM, 417, 421

Anacaiithiis, 684, 694
Anacanthus, 736
anadromuus fisb, x
anagi), Conger, 660
anago, CoDgi-omuraena, 660
amagoides. Conger. 660
anagoides, Coiigromuriv^na, 660
anagoides, Ophisoma, 660
Auampscs, 390, 395
anattoma, Chela, 598

anastomella, Mastacembeluf:. 5l\
anastoimis, t'allicbrous. 479
anastomus, tiilunis, 479
anastomus, Wallago, 479
ana-totimbi, 279
d nageoires lie de vin, I'terois,

154
AnclUsomus, 699
anchorage, Chajrop,?, 391
ancliorago, Cossyphiis, 391
ancborago, Sparus, 391
ancylostomus, Rhamphobatis,

730
ancylostomus, Bhina, 730
ancylostomus, Rhyncbobatus,

730
andamanense, Holocentrum, 171,

172

andamanensi.i. Arias, 463
andamanensis, Gobius. 288
audamanensis, Salarias, 329, 332
Andamia, 329, 335
Anderson, Dr. J., vi

andersonii, Exostoma, 501
audersonii, Salarias, 329, 331
auei, Corvina, 189
anei, Johnius. 188
Anema. 261

Anematichthys, 556
aneus, Johnius, 189
aneus, Otolithus, 189
aneus, Scia:na, 189
anginosus, Aluterus, 693
augra, Cyprimis, 541
angra, Gobio, 541, 549
angra, Labeo, 5:J5. 541
angrioides, Gohio. 549
Anguilla, 658, 659
anguilla, MiM-a;na. 659, 660
anguillaris, Aniblyo]]US, 319
anguillaris, Clarias, 483
anguillaris, Gobioides, 317
anguillaris. Gohius, 317
anguillaris, Platystacrts, 483
anguillaris, Plotosu.s, 483
anguillaris, Silwrus, 485
anguilliformis, Gobioides, 317
anguis, Bagrus, 473
anguis, Pimelodus, 473
Anguisvo'us, 664
angularis. Serranus, 22
a/ngulatus, Coris, 408
angulaius, Esox, 516
angulosus, Balistes, 688
ang^tlos^ts, Labrus, 173
angustidens, Congrus, 662
anicuts, bunds, or weirs
anisocheilxis, Opsa/rius, 591
Anisotremus, 72

anisura, Cirrhina, 542
anisura, Platycara, 526
mii>urus, Gohio. 542
anisurus, Pimelodus. 448
anjana, Cyprvnus, 584
anjana, Leuciscus, 584
anjani, 584
ankatilla, 685
^)ios«u'ies, 699
an«a-caroii«a, Mene, 249
annularis, Acanthurus, 205
annularis. Apogon, 61
annuUiris, CluHodon, 112, 113
anmdaris, Diacope, 32
annularis, Holacanthus, 102,

112

annularis, Julis, 398
annularis, Lutjanus, 32
annularis, Mesoprion, 32
annularis, Nauclerus, 229

annularis, Platyglossus, 398
annulata, Belone, 509, 510
annulata, Murwna, 665
annulata, Pastinaca, 741
annulata, Ptero])latea, 741
annulatiis, Gymnoihora.r, 665
annulatus, MastacembeVus, 510
Anomiolepis, 195

anoovalwmeen, 28

antecessor, Gasterosteus, 229
Antennarius, 271
Antbias, 27, 746
antika-doondiawah . Sparus, 41
antiquorwnt, Pristis. 729
antjerius, Glyphidodon, 385,

387
Anodontostoina, 632
Anyjierodon, 8

aor, Bagrus, 444
ooreUus, Bagrxis, 444
aor, Macrones, 442, 444, 445
acr, Pimelodus, 444
aorides, Bagrus, 444
aorinus, Bagrus, 444
apalike, Elops, 650
Aphanius, 521

Aphthalmichthys, 666
apiatus, Cyprinus, 590
Apistns, 154

^pistMs, 156, 157

.^pjoc/ieilus, 621
apilodactylus, ScorpjBna, 149
ApiocryjAeini, 28

1

Apocryptes, 299
Apocryptichtbys, 302
Apoc'i'yptini, 299
j4j)oc»-i/ptodom, 299
Apodontis, 254
Apogon, 56
apogon, Barbus, 525, 558, 575
apogon, Cyclocheilichthys, 576
Apogonichthys, 66

Apogonina, 49
aj/opoiio ides, Cyclocheilichthys,

576
apogonoides, Systomus, 575
a^iJoj/on, Systomus, 575
JpoZeciMS,"246, 254
Aprion, 710, 746

4prmo(Zon, 710, 713
.,dpse?wZoi>ra7ic?ms, 195
Apsicephalus, 699
Apterigia, 656
Apterygia, 646
Ajiterichtliys. 663
Apua. 489, 605, 611

ai-abica, Murcena, 662
arabica, Perca, 66
arabicMS, Cbanos, 651

(ira!)fcits, Clieilodipterus, 66
arab, Plotosus, 467, 482, 483
arab, Silurus, 483
Aracana, 695
araf, 338
aralu. 431

aral Rbynchobdella, 338
araneus, Chaiiodon, 381
a-ra-tt-M(i-da/i, 276
Archamia, 56
Archoscion, 195
arcuatur/i, Tetradrachmum, 381
arcuatm, Chwtodon, 381
arcMs, Ostracion, 697
arec, 140
arel, Cynoglossus, 432, 434
arelia, 431

arel, Pleuronectes, 431, 434
areijafa, Cohitis, 621

arenota, Thyrsoidea, 672

arenatus, Barbus, 658, 574
areolata, Perca, 12

areolatus, Serranus, 12
areolatus, Serranus, 22

argentata, Acoura, 621

argenfafa, Clujnsoma, 474
argentata, Corica, 642
arneniata, Perca, 37

argentata, Sciccna. 37
arf^entatits, Labnts, 37, 404
argentatus, Promecocephalus.

702
arjentafits. Tetraodon, 702
argentea. Chela, 600, 601, 602
argentea, Diitnia, 71

argentea, Perca, 67

argentea, Sciivna, 74

argenteuin Pristipoma, 74
argenteus, Acantlwpndus, 235
argenteus, Ajiogon, 64

argenteus, Butirinus. 651

argenteus, Chrptodon, 235
argenteus (IJatnia) Therapon, 71

argenteus. Dales, 67

argeiiteus, Esox, 649
a/rgenteus, Gaslrojihysus. 702

a/rgenteiis, Haplochilus, 522
argenteus, Leiognathus, 238
argenteus, ilonodactylus, 235
argenteus, Otolithus, 197

argenteus, Psettus, 235
argenteus, Stroiuatens. 247
argenteus, Synodus, 649
argenteus, Tetrodon, 701

argenteus, Therapon, 71

argenteus, Pomadasis, 74

ar^entilimeatits, Periophthalnius.

303
argentimaculata, Diacope, 38
argentimaculata, Sciosna, 37

argentimaculatus, Lutianus.

37,38
argentimaculatus, Lutjanus, 38
argentimaculatus, Mesoprion, 38
argus, Cacodoxus, 1 1

4

argus, Cephalopholis, 24
argus, Cluetodon, 114

argus, Epincphehis, 24
argus, Scatopbagus, 114, 115

argus, Serranus. 24

argyreum, Pristipoma, 75, 76
argyrophanes, Saurida, 505
argyrophanes, Saurus, 604
argyropleura, Tetraodon, 702
Argyrops, 138

argyrosoma, Lycogenis, 89

argyrostictus, Syngnathus, 678
argyroUenia. Clupea, 634, 639

argyrotcenia, Hogenia, 638
argyrozona. Priopis, 64
argyrosomus, Scolopsis, 87

argyrurus, Corypbiena, 248
Arhamphus, 512
aries, Chrysophrys, 142

a-rig-dah, 312
Ariodes. 456
arioides, Arius, 458
arioides, Bagrus, 458
Ariosoma, 660

Arius, 439, 440, 466
arius, Arius. 463, 465
arius, eggs of, 456
arius, mode of breeding, 456
arius, Pimelodus, 463, 465, 467

ariza, 543
ariza, Cyprinus, 544
ariza, Labeo, 535, 544
ariza, Tylognathus. 544
armata, Citula, 223
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armata, Scimna, 223
a/rmatus, Balistes, 688, 69 i

armatas, Carangoides, 223

armatus, Caraux, 21 1, 223
armata, ScorpEena, 149

armatus, Eypselobagrus, 450
armatus, Macrognathus, 340
armatus, Jlacrones, 443, 450
armatus, Mastacembelus, 339,

340, 341

curmatus, Khinobatus, 732
armatus, Tricliiurus, 201

arme, Baliste, 688
Arothron, 699

arouiiensis, Apogon, 60

arracana, AnguUla, 659

arranna, 505

arriti-ki, 265
arsius, Pseudorhombus, 423
arsius, R]iombus, 423
aruanum, Tetradrachmnm, 381

aruanus, Chatodon, 381

aruanus, Dascijllus, 381

aruanus, Lutjanus, 381

aruanus, Pomacentrus, 381

arulius, Barbus, 29, 558, 575

wndius, Barbus, 570

arulius, Systomus, 575

amndinaceus, Ptyobranchus, 666

aniset, Holacanthus, 112

anizu, 547]

Aseraggodes, 425

asfur, Chaitodon, 112

asjur, Holacanthus, 112

asfur, Poviacanthus, 112

asjyer, Scicenoides, 187

asottis, Silurus, 480

asoi>i,s, Wallagoo, 480
asperrima, PMJa, 736

asperrimus, Anacanthws, 736

asperrimus, Urogymuus, 736

Aspidoiagrus, 442

Aspidontus, 326
Aspidoparia, xv, 585, 605

aspilos, Tetrodou, 704

aspilus, Salarias, 329

Aspinurus, 208

assamcnsis, Clarias, 484, 435

assaree, 610
assimiUs, Systomus, 582

Asterropteryx, 309

Asthenurus, 417

Astrape, 733

Astrocanthus, 273

ast/rotmnia, Crayracion, 705

astrot(vnia, Tetrodon, 705

atherina, 344
athu, Silurus, 479
AXHERIMDiE, 344

atherinoides, Bagrus, 473
atherinoides, Clupea, 629

atherinoides, Pseudeutropius,

471, 473

atherinoides, Pachypterus, 473

atherinoides, Silurus, 473
atkinsonii, Amblypharj-ngodon,

554, 655
atkinsonii, Ilola, 555

atookoia. StroTnateoides, 246

atoo-koia, Stromatens, 246

atous, Stromatens, 246
atpar, CacMus. 598
atpar, Chela, 598

atpar, Cyprinus, 598
atpar, Leuciscus, 598

atpar, Perilampus, 598
Atractoscion, 196

atricauda, Clupea, 635, 636

atringa, Diodou, 708

atripinnis, Asthenurus, 418
atripinnis, Bregmaceros, 418
atrocissimus, Trj'gon, 738
atromaculatus, Chaitodon, 114
alropus, Brama, 221
airopus, Carangoides, 221
atropus, Caranx, 211, 221
atropus, Olistus, 221
attu, Silttrits, 479
attu, Wallago, 479
auchenota'uia, Gobius, 288
auctorum, Lobotcs, 84
aucupatorius, Boleophthalmns,

307
AULOSTOMATEID^E, 360
aurantiacus, Ophiocephalus, 367
aurantius, Lutjanus, 80
aurata, Perca, 87

aiji-ato, Scolopsides, 87
auratus, Carassius, 552
auratus, Carassius, 543
auratus, Cheilio, 407
auratus, Engraulis, 627
auratus, Hemiulis, 407
auraims, Lutjanus, 87
awratus, Monacanthus, 693
auratus, Pimelodus, 458
auratus, Psenes, 237
awratus, Scolopsis, 87, 88
aurea, Amia, 6

1

aurea, Clupea, 634
aureo-maculatus, Ldbrus, 408
aureovittatus, Lutjanus, 87
av/reovil^atus, Mulltis, 122

aureus, Apogon, 61

aureus, Centropomus, 61

aureus, Cirrhites, 145
aureus, Cirrhitichthys, 145
aureus, Citharichtliys, 422
aureus, Clupanodon, 634
aureus, Nemacheilus, 614, 615
atireus, Polyncmus, 176

aimfiamma, Wulloides, 122
awrifiamtnaj Blullu^, 122, 123
auriflamina, Vpeneus, 122
auriga, Cbajtodon, 106

auriga, Linophora, 106

auriga, Monacanthus, 693
auritus, Apogon, 63
auritus, Apiogonichthys, 63
aurolineatus, Chtatlwdentex, 93
auTolineatuSj Mesoprion, 41

aurolineatus, Ophiocephalus, 363
aurolineatus, Paradanio, 596
aurolineatus, Pentapus, 93
aurolineatus, Acanthurus, 204
aurolineatus Pristlp)omatoides,96

aurolineatus, Sparus, 93
australis, Atherina, 629
au^tralis, Echeneis, 257
australis, Platycara, 526
australis, Teuthis, 204
austriacus, Chistodon, 107

Awaotts, 282
axillaris, Cossyphus, 392
axillaris, Diacope, 44, 45
axillaris, Labrus, 392
andlaris, Mugil, 348, 355
axillaris, Sci«na, 188
axillaris, Corvina, 188
Axinurus, 208

aygula, Chlorichthys, 408
aygula, Coris, 407, 408
aygula, Julis, 408
Aylopon, 27

azwreus, Balistes, 688

baal, 247
bacaila. Chela, 600, 603

bacaila, Cyprinus, 603
bacaila, Leuciscus, 603
bacaila, Opsarius. 603
baculis, Ambassis, 51
baculis, Chanda, 51
badahlan, 248
hadi niottah, .'i04

badimottah, Saurus, 504
Badis, 127, 128
badi, Saurus, 504
badis, Labrus, 128
badjee, Mystus. 653
bad-vaad-hi, 129
Bagarius, 442, 495
Bagarius, air-vessel of, 495
bagarius, Pimelodus, 495
bagio, Conger, 662
bagio, Mur<Bna, 662
bagio, Mura;nesox, 662
Bagrus, 442
bahiensis, Engraulis, 649
bahiensis, Exocietus, 518, 519
bahamensis, Vulpes, 649
bahm, 340
bali-mear, 141

6aliri, 592
bahru, 340
bahrul, Centropomus, 52
bahrimi, 536
bah-say-lee, 373
bahtoor, 537
Baidiella, 184
baillonii, Caisiomorus, 233
baillonii, Trachinotus, 233
baillonii, Tracbynotus, 233
bainsa^saylee, 373
bajad, Caranx, 217
bakeri, Barilius, 589, 591
bakeri, Kohtee, 586
bakeri, Pteropsarion, 591
balah-kera, 313
JBalontioclieilws, 556
balantiojihthalmus. Scomber, 217
balinensis, Apogon, 60
Balfour, Surgeon-General, 718
balgara, Cobitis, 609
balgara, Lepidocephalichthys,

609
balgara, ScKistiira, 609
balinensis, Engraulis, 629
balinensis, Glyphysodon, 387
Balistapus, 686
Balistes, 684, 686
Balistina, 684, 686
balisundree, 592
Balitora, 525
balitora, Cyprinus, 527
balitora, Psilorhynchus, 527
balli-piotiah, 614
balookee, Chela, 602
balteatmn, Diagramma, 77, 82
balteatu^, Plectorhynchus, 82
balteatus, Smaris, 94
balu, 610
bananus, Albnla, 649
bandanensis, Glyphisodon, 389
bankamensis, Lethrinus, 137
bankanensis, Amia, 101

bankanensis, Apogon, 101
bankanensis, Pomacentrus, 382,

383
banki yeddu, 455
bankoe, 598
Bangana, 534, 547
bcmgo, 542
bangon, 350
ban-gon, Cyprinus, 549
bangon, Oobio, 549
bangum-battO/j 543

751

baor, 7

6ara, 338
barbata, Scorpcena, 150
barbatulus, Crossocheilus. 548
barbatulus, Tylognathus, 548
barbatus, Alutarius, 694
barbatus, Aluterus, 694
barbatus, Balistes, 694
barbatus, Leuciscus. 583
barbatxis, Mullus, 1 26
barl)atus, Pogonognathus. 694
barbatus, Psilocephalus, 694
barbatus, Schizothorax. 531
barberinus, Mallus, 124
barberinus, Parupeneus, 124
barberinus, Upeneus, 124
Barber's knife, 653
barbula, Lija, 693
Barbus, xv, 556. 604
barca, Ophiocephalus, 363, 365
bareing, 554
barila, Barilius, 589, 591
barila, Cyprinus, 591
barila, Leuciscus, 591
Barilius, 588, 592, 605
barkur, 553
barlovi, Ambassis, 51
l)arna, Barilius, 589, 592
liarna, Cyprinus, 592
bama, Leuciscus, 592
barsee, 599
basanguti, 489
Basket parrot, 399
bassensis, Sillago, 265
bata, Crossocheilus, 542
bata, Cyprinus, 542
bata, Labeo, 535, 542, 544
Batasio, 492
batasio, Bagrus, 493
batasio, Gagata, 492, 493
batasio, Macrones, 493
batasio, Pimelodus, 492, 493
batasius, PimelcdMS, 447, 448
batausi, 489
Bathymaster, 417
batjanensis, Ambassis, 53
bato, Apoeryptes, 302
bato, Gobius, 302
Batoidei, 709, 727
batoides, Apoeryptes, 301
Batkachid^. 269
Batrachocephalus, 440, 468
Batrachops, 699
Batrachus, 269
fcatracJiMS, Clarias, 485
batrachus, Macropteronotus, 485
batrachus, Sihirus, 485
bafta, 549
battuli, 473
batuensis, Mura^na, 671
bayi, 585
bay-ree-saie, 599
Beavan—Fresh-water Fishes of

India, 567
beavani, Barbus, 559
beavani. Nemacheilus, 613. 620
Bedula, 129
beeri, Balistes, 690
beeshatara, 114
begti, 7

behrah, 548
bejeus, Colisa, 374, 375
bejeus, Trichopodus, 374
bekkut, 7

belanak, Mugil, 347, 351
belcmgeri, Cirrhinus, 536
belangerii, Arius, 467
belangeri, Leucisctis, 587
belangeri, Bohita, 536
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belangcrii, Rohtee, 586, 587

belangeri, SmiUogaster, 587

belangeri, Xenopteras, 699

belcheri, Callionymus, 322

beldieri, Psettodes, 422

belcheri, Sphagoriwrus, 422

belengeri, Apistics, 156

belengeri, Caraux, 216

belengeri, Comina, 191

belengeri, Jo/miiis, 191

belengeri, Sciajna, 191, 193

belengeri, Tetraroge, 150

belt korava, 368

bellus, Salarias, 332
Bt'lobranchus, 309

Belone, 509

Belonichihys, 679

belookee, Lcuciscus, 602

bemlelisis, Barilius, 589, 590, 591

bemlelisis, Cyprinus, 590

bendelisis, Gobio, 590

benrielisis, Opsarius, 590

hengalensis, Ailia, 488, 489

bengalensis, Anguilla, 659

bengalensis, Chmtodon, 387

bengalensis, C}'noglossus, 432,

435
bengalensis, Oenyoroge, 33

bengalensis, Genyoroge, 46

bengalensis, Glyphidodon, 386,

387
bengalensis, Bolocentrus, 33

bengalensis, Lutianus, 29, 33, 34

bengalensis, hiitjanus, 33

bengalensis Malapterus, 488

bengalensis, Mesoprion, 40

bengalensis, Mrigala, 549

bengalensis, Murtenesox, 602

bengalensis, Ophisternon, 657

bengalensis, PlagTisia, 435

bengalensis, S^'mbranchus, 657

Bennett, Mr. J., iii

bennetti, Anosmius, 708

bennetti, Dules, 67

bennetti, Psilonotus, 708

bennetti. Tropidichthys, 708

bennettii, Trygon, 737, 738

beusasi, Mullus, 121

bensasi, Upeneoides, 121

berardi, Almiteres, 093

berbis, Equula. 243

berda, Clirysophrys, 140

berdmorei, Acantlwpsis, 610

berdraorei, 15otia, 6U6, 607

berdmorei, Cobitis, 010

berdmorei, Dangila, 546

berdmorei, Exostoma, 501, 502

berdmorei, Lepidocepbalicbthys,

609
berdmorei, Silwrichthys, 481

berdmorei, Syncrossus, 607

Bekycid,*, 169

bhut, 179

bhot magur, 498

biaculeatus, Balistes, 685

biaculeatus, Chwtod,on, 380

biaculeatus, Gastrotokeus, 08 \

bill ciileatus, Holacanthtis, 380

biaculeatus, Monoceros, 209

biaculeatus, Premnas, 38U

biaculeatus, Syngnathus, 081

biauritus, CoUichlhys, 194

biauritus, Otolithus, 194

biauritus, Sciituoides, 194

bicatenatus, Julis, 404

biclM-gende, 286

bicinctus, Ampliiprion, 379

bicirrhatas, Bariliuf, 589

bicirrhatus, Leuciscus, 589
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bicirrhatus, Opsarius, 589

bicolor, Anguilla, 659, 600

bicolor, Balistes, 689

bicolor, Cheilio, 407

bicolor, Gobio, 540
bicolor, Labrichthys, 396
bicolor, Tetraodon, 702

bi^dah, 598
biddidphi, Schizotliorax, 532

Bidie, Dr., vi

bidii, Caranx, 225

bifasciata, Chrysophrys, 141

bifasciatum, Amphiprion, 378

379
bifasciatum, Diploprion, 28

bifasciatus, Anthias, 379

bifasciatus, Apogon. 62

bifasciatus, Apogon, 62

bifasciatus, Chir.todon, 141

bifasciatu,s, Ch(Ptodon, 110

bifasciatus, Holocentrus, 379

bifasciatus, Platyglossus, 398

biasciatus, Poniacentrus, 38;

383

bigibbus, Antenuarius, 271

biguttatus, Lutianus, 34

biguttatus, Lutianus, 34

biguttatus, Serranus, 34

bilineata, Ilomaloptera, 526

bilineata, Muriena, 671

bilineata, Ferca, 28

bilineata, Plagusia, 431

bilineatus, Achirus, 435

bilineatus, Aiithias. 85

bilineatus, Arius, 467

bilineatus, Bagrus, 463

bilineatus, Pleuro7iectes, 431

bilineatus, Scolopsis, 85

bilineatus, Scolopsides, 85

bilitonensis, Salarias, 329, 334

bilk songtak, 374
billi, 490
bil-turi, 614

biltii/rio, Cobitis, 614

bimacuiatus, Callichrous, 470,

477, 478
bimacuiatus, Gonorhynclius, 527

bimacuiatus, HalichcEres, 401

bimacuiatus, Julis, 401

bimacuiatus, Platyglossus, 398,

401
bimacuiatus, Psendosilurus, 477
bimacuiatus, Scolopsis, 85

bimacuiatus, Scolopsides, 85

bimacuiatus, Silurus, 476
bimacuiatus, Silurus, 476, 477

bim^tcronata, Cobitis, 614
bituloo-karah, Zeus, 240

bindoides, E(juula. 24U
bindus, Equula, 24U

binotata, Seriola, 227

binotaius, Coius, 96

binotatus, Leuciscus, 570

biocellatus, ChiEtodon, 108

biocellatus, Glyphisodon, 387

biocellatus, Gobius, 289

biocellatus, Poniacentrus, 382

bipes, Balistes, 685

bipinnulata, Seriola, 228

bipinnulatus, Elagatis. 228

bipinnulatus, Seriolicbtliys, 228
bipwnctatus, Dentex, 92
bipunctatus, Petroscirtes, 326,

327
bi/rmannus, Bagrus, 4 15

biserialis, Syngnathus, 078

biserratiis, Silu/rus, 486
bispinosa, Somileptes, 608

bisp'inosus, Otolithus, 196

birralli, 196

bitaeniata, Diacope, 41

bitwniatus, Vpeneiis, 120

bitchu ka mutchee, 487

bitter carp, 571

bituberculatw, Ostracion, 696

bivittata, Elacate, 256

bivittatus, Upeneoides, 123

bivittattis, Upeneus, 120

black caboo.~e, 368

Bleeker, Dr., iv, vii

Bleekeria, 419
bleekeri, Acanthurus, 205

bleekeri, Anguilla, 660
bleekeri, Apocryptes, 300
bleekeri, Apogon, 64

bleekeri, Archaviia, 64

bleekeri, Barilius, 589
bleekeri, Carch arias, 711, 715

bleekeri. Cirrhitichtbys, 145

bleekeri, Doryichthys, 679, OSO

bleekeri, Gobius, 289
bleekeri, Hemiramphus, 517

bleekeri. Lutjanus, 34
bleekeri, Macrones, 443, 451

bleekeri, Mesoprion, 34
bleekeri, Microphis, 680

bleekeri, Sciiena, 185

bleekeri, Scolopsis, 85, 87

bleekeri, Scorp:ena, 747

bleekeri, Synagris, 92

bleekeri, Trygon, 737, 738

Blennechis, 326
BLENNIID.E, 325

Blenniu.s, 325
BlephaHs, 210, 211

Bloeh, ii

blochii, Acanthurus, 207

blochii, Cwsiomorus, 234
bloc/iii, Cheiiinus, 396
blochii, Cirrhina, 547
blochii, Clupeonia, 640
blocliii, Dentex, 92

blochii, Diagramma, 79, 82

blochii, Equula, 241

bhcliii. Kurtus, 174

blochii, iMtjanus, 47

blochii. Plagusia, 431

blochii, Platax, 236
blochii, Plectorhynchus, 82

blochii, Priacanthus, 48

blocliii, Sphyrna, 719

blochii, Solenognathus, 081

blochii, Syngnatlwides, 681

blochii. Thalliums, 393
blochii, Trachinotus, 234
blochii, Zygajna, 719

BIyth, Mr., v

blythii, Barbus, 558, 570
blythii, I'ixostoraa, 501

blythii, Macrmtes, 442, 445

blythii, NcTiiacheilus, 613, 021

blythii, Holitee, 587
boakei, Ariu.-,, 404
boolis, Schilbe. 480
boalis, Silurus, 479
boalla, 540
boassa, 553

bobree, Leuciscus. 536

bobree, Varicorhimis, 536
boddaertii, Acanthopus, 113

boddaerlii. Boleophthalnins, 30;

boddaerti. Molcophthalmus, 308

boddaertii, Cliwtodon, 1 1-3

boddaerti, Eleotris, 307

boddaerti, Gobius, 307
Bodianus, 8, 9

bodosi, 129

boelama, Clupea. 626

boelama, Engraulis, 624. 626
boelama, Stolepliorus, 620
boelang, Epinephehis, 26

boelang, Serranus, 26

boenack, Bodianus, 23

boenack, Epinephelus, 23

boenack, Serranus, 9, 23, 26

boga, Cirrhina, 543

boga, Cyprinus, 543
boga, Gobio, 543
boga, Gobio, 541

boga, Labeo, 53.i, 543

boga, Tylognathus, 542

boggut, Clwndrostoma, 542

boggut, Labeo, 535, 542, 586

Bogoda, 49

bogoda, Ambassis, 50, 52

bogoda, Clianda, 50
bohar, Diacope, 44

bohar, Lutianus, 44
bohar, Lutjanus, 44
bohar, Mesoprion, 44
bohar, Sciama, 44

boh-du-ah, 473

bokar, 564
bokee sorrah, 726
bokhat, Raie. 731

boka sorra.h. 715

Bola, 184, 193, 588

bola, 594
bola, Barilius, 589, 594

bola, Cyprinus, 594

bole, 18

Boleophthalmini, 304
Boleophthalmus, 304
Bombay duck, 506
bommiday, 338
bonanus, Butirinus, 649

bondaroo kappa, 706
bondarus, Tetrodon, 706
bonito, 252

bonl;uaso, 595, 598

bontah, 353
bontah, Mugil, .353

bontianus, Notopterus, 653

bontoo, 19

bontoo, Perca, 19

bontoo, Serranus, 19

boo!, 19

boolla, 593
boolooah, 504

boonch, 495
boopis, Chela, 600, 601, 602

boops, Caranx, 218

boops, Selar, 218
boorakas, 415
boorgooni, 69

booroo, 186

bo-potassi, 473
bo7'a chung, 365
borajalee, 572

borboniensis. Echeneis, 25S
borbonicus, Serranus, 15

boreala, 585
borealis, Notorhynchus, 723
borelio, Cyprinus, 599
borensis, Diacope, 43

borensis, Mesoprion, 43
borneensis, Coilia, 630, 032
borneensis, Cynoglossus, 435
borneensis, Hemiramphus, 5 1

7

borneensis, MugU, 348, 157

boro, Ophiclithys, 664
boro, Ophisurus, 004

boro, Pisoodonophis, 664

boschii, Gymnothorax, 672

boschii, Muriuna, 071

boschii, Thyrsoidea', 672

Bostrichthys, 308
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Bostrictis, 308
Bostrychus, 308

botahl, 187

botchee, 553
hotche, Myripristis, 169

botche, Sparus, 169

Botlms, 425

Botia, 605, 606

botia, Cobitis, 61-1

botia, Glyptosternum, 496, 497

botia, Nemacheilus, 612, 614, 615
botius, Pimelodus, 497

botla-parah. Scomber, 233
botia, Scomber, 233
botlavoo-clianvpah, Sparus, 30

botiw. Scants, 410
bottonensis, Qenyoroge, 43

botid, 194

bottonensis, Mesoprion, 43

boul-la, 295
bounce-putti, 599

bounchi, 600

boutonensis, Holocentrus, 43

bovanicus, Barbus, 557, 566

bovianus, Gobio, 544

bowree, 685

boyari, 480

boyeri, Atherina, 344
brachialis, Leuci^cus, 593

brachialis, Opsaritis, 593
brachiata, Scorpcmia, 162

brachiatus, Diodon, 708

brachiatiis, Leuciscus, 590
brachio, Scorpcena, 162

brachio, Synanceia, 162

Brachirus, 428
bracliycentrus, Nauclerus, 229

Brachyceplialiis, 699

Brachyelcotris, 309

brachygaster, Amblyopus, 3 1

8

BracUygohii, 282

Bracliygobius, 282

Brachygramma, 554
Brachyconger, 661

brachyuopterus, Hemiramphus,
513,516,517

brachyptera, Echeneis, 258

i)?-ac/ij/pterMS, Gonorhynchus, 527

brachyrhyncbus, ^relia, 435

brachyrhynchus, Carcharias, 715

brachyrhynchus, Cynoylossus,

432, 435, 436
brachyrhynchus, Plagusia, 435,

Brachyrus, 152

brachysoma, Clarias, 484

brachy.-oma, Clupea, 635, 748

brachysoma, Ilisha, 645

bracliysoma, Pellona, 642, 645

brachysoma, Sardinella, 635

brachysoma, Scomber, 251

brachysoma, Triacanthus, 685

Bracliysoviopliis, 663

Branclialuteres, 692

braric?u'at«s, Leuciscus, 590
Branchiosteus, 474

brasilieiists, Balistes, 690

brasiliensis, Clri^ea, 649

brasi!ie»sis, Thynuus, 252

Bi egmaceros, 417

brewicarmates, Caranx, 221

brevicauda, Pastinaca, 738

breviceps, Blennechis, 328

breviceps, Engraulis, 624, 628

breviceps, Gobius, 294

breviceps, Omobranctes, 328

breviceps, Tetroscirtes, 326, 328

breviceps, Setipinna, 628

brevicuspis, Congrus, 662

brevidoi sails, Copidoglanis, 489

brevidorsalis, Scaphiodon, 551,

552
brevidorsalis, Semiplotus, 552

brevifilis, Eagraulis, 627

hrevifdis, Gobius, 288

brevirostris, Anguilla, 659
breTirostris,CynogIos3us, 432,437

brevirost/ris, Equula, 240

brevirostris, Equula, 241

brevirostris, Gobius, 285

brevirostris, Hemiramphus, 515
brevirostris, Histiophorus, 199

brevirostris, Naseus, 209

brevirostris, Teuthis, 168

brevirostris, Triacanthus, 685

brevis, Caranx, 220
brevis, Cynoglossus, 432, 437

brevis, Gonorhynchus, 548
brevis, Ptyobranchits, 666

brevis, Racoma, 532

brevis, Schizothorax, 532
brevis, Selwr, 219

Brevoortia, 634

bride. Batiste, 689

britannus, Sjjanis, 99

British Museum Catalogue,

Plates of Fishes, 78

broccus, Monacanthus, 693

Brotula, 419

brownii, Engraulis, 629
"

brownii, Stolephorus,, 629

broivnriggii, Clicstodon, 387

brownriggii, Glyphisodon, 387

bracei, Balitora, 526
brucei, Homaloptera, 625, 526
brunneus, Buro, 167

brunn'eus, Otolithus, 195

brunneus, Sciaiuoides, 195
\

buah, 355
biiocata, Eleotris, 316
buccata, Prionobutis, 316
bnchanani, Amblyopus, 318

buchanani, Arius, 458, 463
bnchanani, Badis, 128

buclianayii, Bagarius, 495
buchanani, Bagriis, 472, 473

buchanani, Batasio, 493
bnchanani, Catla, 553
buclumani, Cbaca, 482
buchanani, Cynoglossus, 436

Buchanan, Dr. Francis, ii, iii

buchanani, Gobioides, 318

buclianani, Ba,ra, 452
buchanani, Mrigala, 548
buchanani. Mala, 555
buchanani, Mugil, 348, 358
buchanani, Nangra, 494
buclianani, Notopterus, 654

buchanani, Panchax, 523
buchanani, Pangasius, 470
buchanani, Ra'ina, 451

buchanani, Kasbora, 583, 584
buchanani, Kita, 454
buclumani, Rohita, 538
buch-ku, 254
buckra, 50
bucktea, 606

Btiffichthys, 162

buti'onis, Hemiramphus, 513, 516

bufonites, Spa/rus, 142

buggarah, 594
bugguah, 594
Buglossus, 425
bukti, 549
bulaya, 477
bullata, Mura.'na, 670
bullee-kokah, Gobius, 295

bummaloh, 5u6
bammi, 340

bundei, 128

bundi. 313
bung-ka-charl, 002
bunhuai, 576
buns putta, 489
bicrapatra, 565

burmanica, Dangila, 546
burmanica. (Myra, 474, 475

burmanicus, Arius, 457, 458
burmanicus, Barbus, 558, 572

Burmese and Siamese sub-region,

xiv

Buro, 165
burreah, 590
bursarius, Triodon, 698
bu-ru, 197
bnruensis, Ambassis, 55

but, 653
butanensis, Cobitis, 621

butanensis, Nemacheilus, 613,

621

butchua, 472, 474, 490
Bixtii, 281

Butis, 309
butis, Butis, 315
butis, Cheilodipterus, 315
butis, Eleotris. 315, 316
buttonensis, Biacope, 43

Butyrinus, 648
bynoensis, Gobius, 284
bynocnsis, Odontogobius, 284

caballa, Equula. 239, 240
caboose, black, 368

cabrilla, Serranus, 9

cachius, Cyprinus, 598
cachius, Leuciscus, 598
cachius, Perilampus, 598
Oacodoxus, 114

Ccecilia, 663
CcBcilophis, 663

Cmcula, 663

caicula, Cmpola, 318
Ci-Bculus, Amblyopus, 318

c-.pculus, Gobioides, 318

cwcutieus, Amblyccps, 490, 491

caedra, 591

ca'latoides, Arius, 459

celatus, Arius, 457, 459
cselatus, Cephalocassis, 459
(•;elcstinus, Glyphidodon, 385,

386
( an-ulaureus, Cfesio, 96

cceruleolineata, Biacope, 40, 41

cairuleolineatus, Plesiops, 128

cajruleomaculatus, Mugil, 347,

355, 356
cairuleopinnatus, Caranx, 222

cayruleopunctata, Biacope, 37

cwruleopunctata, Genyoroge, 37

cairnleopuiictatus,Anampses, 395

ca;rulcopurictatus, -Brj/clit/ii/s, 410

c(^iriiXeop)unctatus, Lutjanus, 37

cceruUopunctatus, Mesoprion, 37

cferuleopunctatus, Scarichthys,

410
cseruleopunctatus, Sca/rus, 410

cairuleopiunctatus, Serranus, 21

c<xruleovittata, Cfuntheria, 400

cceruleovittatus, Halichceres, 400

cceruleovittatus, Julis, 400
cxrulexcens, Balistes, 690

ccerulescens, llolacanthus, 112

cairuleus, Gomphosus, 405, 406

cceruleus, Heliastes, 389

cairuleus, Labeo, 535, 540

ca-ruleus, Upeneoides, 121

Cajsio, 94

Cmsiomorus, 232

ccesius, Plotosus, 482
calamaia paum, 669

calamara, Arothron, 705

calamara, Chrysophrys, 375

calamarah kappa, 705

calamara, Sjyarus, 140

calamara, Tetrodon, 705

calamoia pota. Chaitodon, 385

calbasu, Rohita, 536
calbasu, Cirrhinus, 536
calbasu, Cy^jrinus, 536
calbasu, Labeo, 535, 536
calcar. Perca, 7

calcarifer, Holocentrus, 7

calcarifer. Lutes, 7

Caldecott, Dr., vi

calla, Carau.K, 220
Callanthias, 27

Callechelys, 664
Callicanthus, 208

Callichrous, 441, 475
CALLIONYMIDiE. 321
Calliony7nin(B, 321
Callionymus, 321

Callionymus, 275

calliums, Scartelaos, 301

Calhgobius, 282
Callomystax, 492
Calloptilum, 417
Callyodon, 391, 410
camhon, Caranx, 220
camelinus, Lactophrys, 695

Canada, Elacate, 256

canarensis, Barilius, 589, 592

canarensis, Eleotris, 313
canarensis, Gobio, 567
canarensis, Opsa/rius, 592

canarensis, Perilanvpus, 595
cancellata, Murana, 671

cancellata, Thyrsoidea, 67

1

cancellatus, Gymnothorax. 671

caucellatus, Scolopsides, 86

cancellatus, Scolopsis, 86

camcelloides, Datnia, 71

cancila, Belone, 509, 511

cancila, Esoic, 511
cancrivora, Saurenchelys, 663

candidus, Stromateus, 246, 247
caninus, Gol)ius, 288
caninus, Gobius, 288
canio, Callichrous, 477
cani^, Silurus, 476
carUus, Cyprinus, 577
canius, Plotosus, 482

canius, Systom^is, 577
Cannorhynchus, 360
Canthakina, 132
Canthidermis, 686

Cantor, Dr., iii

Cantoria, 431

cantori, Auguiila, 660
cantori, Hemiramphus, 513, 514
cantori, Johnius, 190

ca/ntori, Pseudoscarus, 412
cantoris, Aiiocryptes, 302
cantoris, Apocryptichthys. 302
cantoris, Coilia, 630, 631

cantoris, Eleotris, 312
comtoris, Mugil, 350
cantoris, Osteogenioaus, 469
canus, Pleuronectes, 429
capeuse, Scyllium, 724
capensis, Elops, 649

capcrata, Eleotris, 315, 316
caperatus, Eleotris, 315
capistratas, Balistes, 6S9, 691

Capoeta, 550, 556

Caprodon, 27

Caracanthus, 158
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carah, Equula, 243
Cakan'oid-i;, 210
Carcmgichthys, 210, 21

1

Ca/rangoides, 210, 211

Cwramgops, 210
Carangus, 210
carangus, Caranx, 211, 215

carangus. Scomber, 215

Caranx, 210, 211

carcuputty, 237
l^arassius, 552. 604

carbolic acid, 346
carbunculus, riatycpphalus, 278

carce, Iclith30campu.'', 679
carce, Syngnathits, 679
Carcharias, 710
Cakchariid^. 709, 710

Cakchariin^, 710

carcio, Pimelodus, 448
caria, Tetrodon, 703

caribanis, Chloroscombiiis, 227

carinata, Scorpama, 155

ca/rinatum, Stegostoma, 725

(•arinalus, Apistus, 155

rarinatus, Mugil, 346, 349
carinatns, Pterichthys, 155

caringanah, 371
caripa, Pristi])oma, 74
caripe, Perca, 74
caris, Chmtcdon, 415
carnarensis, Etroplus, 414

camaticus, Aplocheilus, 522

raraaticus, Barbus, 557, 563

camaticus, Cobitis, 610
ca^rnaticus, Pimelodtis, 495

camaticus, Puntius, 563
camaticus, Systomus, 573

cornea,, Trygon, 739

Carolina, Arge^itina, 649
caroui, Mesoprion, 35

carouna, Corvina, 192

Carps, XV, 524
cart-liana, 50
carutta, Johnius, 192, 193

carutta, Sciwna, 192
casca.sia, Mugil, .347, 355
cashi mara, 415
castaneoides, Ploto.sus, 483
castaneits, Plotosus, 483
catalea, Corvina, 189

caialeus, Johnius, 189

Cataphracti, 279

catebus, Gobius, 295
catenata, MuriEna, 669

catenula, Labrus, 141

Cat fishes, 438
Catla, XV, 553, 604

catJa, 553
catla, Cyprinus, 653
catla, Leuciscus, 553
Catocli<snu7n, 96

Catophracti, 274
Catophorhyngue, 699
Catopra, 127, 130

catus. Coins, 42, 43
coAidatus, Gonorhynchus, 527

caudatus, Loboclieilos, 528
caudatus, Macrognathus, 340

.341

catidatus, Oplnswrus, 664
caudatiis, Srpialus, 726
caudimaculata, Belone. 512
caudimaculata, Percis, 263
caudimaculatum, Holocentrum

172
caudimarginatus, Barbus, 560
caval sorrah, 7 1

5

cavasius, Bagrus, 447
cavasins, Hypselobagrus, 447

cavasins, Macroncs, 443, 447

cavasius, Vivielodus, 447

caverii, Leuciscus, 584

cavia, Bagarius, 499

cavia, Glyptostemum, 496. 499

cavia, Pimelodus, 499

cavifrons, Eleotris, 313
celebensis, AngulUa, 660

celebica, Corvina, 185

celebica, Novacula. 402
celebicus, Acanthurus, 206

celebicxis, Epinephelus, 22

celebicjis, Gobius, 289

celebicus, Johnius, 185

celebicus, .Tulis, 404

celebidts, Serranus, 22

cenia, 492
cenia, Hemipimelodus, 492
ccnia, Gagata, 492
cenia, Pimelodus, 492
centiquadra, Hemitautoga, 399

centiquadrus, Labrus, 399
Centra/rchini, 127

Cektriscid.^, 361

Centrogaster, 165

Centrogobius, 282
Centropogon, 155

Centropus. 158

Centrurophis, 663
centwrio, Diagramma, 83
centurio, Lethrinus, 136

cepediamis, Gomphosus, 406

Cephalocassis, 456
Cephalogobius, 282
Cephalopholis, 8, 9

Cephaloptera, 744, 745

Cephaloscyllium, 724

cephalotus, Mugil, 350, 353

cephalus, Labeo. 546

cephalus, Osteocbeiliis, 545, 546

cephalus, Mugil, 350, 353
Cepola, 324
Cepolid^, 324
ceramensis. Amia, 65

ceramensis, Apogon, 65

ceramensis, Gobiodon, 298

ceramensis, Gobius, 297

Ceratacanthus, 692
Ceratoplera, 742, 745

Ceratoscopelus, 506
Cerna, 8

Cesti-acion, 719

Cestrorhinus. 719

ceylonensis, CaUichrous, 477

ceylonensis, Eustira, 599
ceylonensis, Garra, 528
ceylonensis, Julis. 400

cej/lomensis, Mugil, 358
ceylonensis, Perilampus, 598.

599
ceylonensis, Syngnathus, 677.

678
ceylonensis, Platyglossns, 400

Ceylon, pishes of, iii

„ sub-region of, xiii

chaandcha, 17

Chaca, 441, 481

chaca, Calliomorus, 276

chaca, Platystacus, 481

chacca, Platycephalus, 276
chacunda, Chatoessns, 632, 633

chacunda. Clupanodon, 632
chacunda, Vorosonm, 633

chaddu paddal<a, 571
chadu perigi. 579
CluBnogaleus. 717

Chainopsetta, 422
Chwroichthys, 679

charojulis, 397

cluBrops, 390, 391

Chcctodermis, 692

ChiEtodon, 103

cu.etoduntid/e, 102

Ch^todontina, 102, 103

Chcstomus, 630
Chaiturichthyi, 282

Choiturichthys, 282

c/iagum, 559
chagunio, Barbus, 557, 559, 561

chagunio, Cyprinus, 559, 560
chagunio, Uohita, 559

chah-ti-ing-ud-dah, 120

c?ia/c-mttii-da/i., 385, 387

clial-burn-dah, 190

chalybeata, Rohita, 545

c/io!t/bea{a, Pvohita, 537

chalybeatus, iatieo. 545
chalybeatus, Osteochilus, 545

cha-ineen, 568
cha^mo-dah, 701

c^tamjjil, .4iausa, 638

champil, Clupca, 639

champil, Pellona, 639

ChtMitJa, 49, 96

chandee, 51, 54

chandramara, Batasio, 451

chandramara, Pivielodus, 451

chandramara, Pimelodus, 492

chandramara, SilumtJw, 451

changarah, 92

chamjwa, Apocryptes, 301

changua, Gobins, 301

C'TioTiTi mffi/OT-mes, 624, 651

Channa, xiii, 368, 489

Channomunena, 674

Chanos, 624, 651

chanos, Chanos, 651

chanos, Lutodeira, 651

chanos, Mugil, 651

chapalio, Cyprinus, 597

chapra, Alosa, 640
chapra, CJ«j)a7iodo», 639

chapra, Clupea, 635, 639

chapra, Clupea, 641

c/iaj>tis. Bola, 189

chap^tis, Jo/wiiits, 189

c/iarl, 584, 589

cliarlay, 636
charree-addee, 638
chatareus, Coi«s, 117

chatareus, Toxotes, 117

Chatoessiformes, 623, 632
Chatoessus, 623, 6-32

chava wahu, 324
cliaiva ahu, 324
chay-la-ree. 595
chaya-vellachee^ 601

chayung, 367
chedrdu-ah, 50
chedra, Barilius, 591

chedra, Cyjirinus, 590
chedra, Leuciscus, 590
chedrio, Cyprinus, 591

Chedrus, 588

checkra, CaUichrous, 477

checkra. Silurus, 476
cheeb-ta-ta-dah, 154

cheelahoo, 342
cheerul, 120

cheewoola-j'arah, 224

Cheilio, 390, 406
Cheilobarbus, 556
Cheilinua, 390, 393
Cheilichthys, 699

Cheilodipterus, 65

Clieilodipterus, 57, 307

Cheilotrema, 184

chela, 598

Chela, XV, 594, 599, 603
chel-lml, 600
chella kassu, 415
cfteWee, 473, 490
chelliah, 603
cheUuaft,, 585
Chelmo, 109

ChelonocJon, 699
chelynoides, Barbus, 563
chemholay, 43
c/icna, 366
cfteno, Ophiocephalns, 366
chen^da-la, 340
chen-da-lah, 587
chenga, 367

c/ien«Mah, 491
chetchua-porah, 649
chidrdul-lu, 583
chilaclca-sani-muyya, 403
c/iilatrasani, 405
c'liMrem, >4sfeneiosMS, 487
childreni, Silundia, 487
chilensis, Pelamys, 253
chilinoides, Barbus, 557, 563
Chiloscyllium, 724, 726

chilwa, 585

chin-do-lah, 584
chindrakee, Trygon, 736. 738
chinensii, Sphyr;tna, 342
cidnta. Alius, 460, 465
chinta, Bagrus. 460
c?ii?ita jeUa. 460

Chimarrichthys, 501
chippxiah, 585
Chirocentbid^, 652

Chirocentrus, 652

chirocentrus, Esox, 652
chironectes, 271

Chironecteoidei, 271

cMropftt/ialmjis, Dactylopterus.

279
chirtah, Imtja/mts, 32

chirtah, Mesoprion, 32
chirtah, Sparus, 32

c/a'tala, 654
chitala, Mystus. 654
chitala, Js'otopterus, 653, 654

chitchillee, Sparus, 142
chit-rah-too. 563
chitsilloo, 114

chittalvri, 549
chitul, 654
chitul, Leuciscus, 555
chhris, Scomber, 227

cJiioroyter-ws, Chanos, 651

C?i!orosco«itirits, 226
chlorostigma, Chironectes, 272
chlorostigma, Gobius, 747

cWorost!<7ma, Murasna, 668
cMorosttjflsa, Serranus, 12

chlorostigma, Thyrsoidea, 668

chlorurus, Cheilinns, 393, 394
chlorunis, SjJonts, 393, 394
clwaree, 592

choaree verarl, 363
chlwtkavachoya, 472
choirocephalus, Monacanthus,

692, 693
choirocephalus, Poramonacan-

tfius, 693

Clioirodon, 391

choirorrhynehus, Acantbopsis.

608
choirorrhynehus, Cobitis, 608

chola, 585

chola, Barbus, 556, 558, 571, 574
chola, Cajioeta, 571

chola, Ci/3>rniit5, 571

chola, St/stoTOUs, 571
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Chondroptertgii, 1, 709
Chond/roplites, 246
clwndropterygius, Arius, 459
Clwndrostoma, 550
Clwnephorus, 282
Chonerhinus, 699
chood-mud-dah, 303
choori-min, 252
choram, Belone, 509, 510
clioiam, Esox, 510
chornm, Mastacembelus, 510
Choridactylus, 161

Chorinemiis, 2:i9

chota-helikut, 84
chota vjahlah, 477, 653
chou-ur-dah, 276
clww-lud-dah, 166
christianum, Iloloceatrum, 173
CUROMIDES, 414
cli/rysargiis, Amphiprion, 379
chrysargyra, Clirysophrys, 142
chrysea, Rita, 454, 455
chryseus, Jtacrones. 442, 443
chryseus, Nemacheilus, 620
chryseus, I'seudobagnis, 443
clwysohalion, Frisiipoina, 74

ChrysobUphws, 139

chrysochlora, Eamma, 532
chrysochlorus, Schizothorax,532
Chrijsophrys, 138

Chrysophrys, 139

chrysopoma, Barbus, 557, 561,

562
chrysopoma, Puntiiis, 561
chrysopoma, Pseudoscarus, 411,
412

chrysopoma, Systomus, 561
chrysopomus. Scams, 412
chrysops, Danio, 595, 596
chrysops, heuciscus, 596
cJirysos, Caranx, 215
chrysoptera, Platessa, 423
chrysopterus, Balistes, 088
chrysopterus, Barbns, 559, 579,
580

chrysopteras, Systomus, 579
chrysospilus, Balistes, 690
clirysostigma, Leptonurus, 631
chrysostigmus, Aplocheilus, 523
chrysostomus, Systomus^ 560
chrysotcenia, Apogon, 61

chrysotj3enia, Lutianus, 36
chrysotsenia, Irutjanits, 36
chrysotffiiiia, Mesoprion, 36, 37
chrysozoua, Caisio, 95, 96
clirysozoniis. Scomber, 250
chrysm-us, Cliajtodon. 105, 106,

747
chrysurus, Coryphiena, 248
chrysuriis, Micropteryx, 227
chrysurus, Pomacentrus, 105
chrysurus, Scomber, 227
chwldukim, 110
chumba/ra kah, 739
chunibum, 255

chuna, Colisa, 373
chuna klwlisha, 374
chuua, Trichogaster, 373
chuna, Trichopodtis, 373
chmulaivah, Spa/rus, 245
chuppa tirike, 742
chutichi, 131

Ciboiwn, 695
Cichloides, 127

ciga sorrah, 716
ciliaris, Caranx, 223
ciliaria, Caranx, 224
ciliaria, Citula, 223
ciliaris, Zeits. 97, 224

ciliata, Kuhlia, 67
ciliata, Perca, 67

ciliata, Percichthys, 67
cihatus, Hohcentrus, 89
ciliatus, Moronophis, 67
ciliatus, Scolopsis, 89
cincta, Pterois, 154
cincticauda, Cobitis, 619
cincticauda, Nemacheihis, 613,

019
cinctum, Diagramma, 81
ductus, Balistes, 091

cinerascens, Diagramma, 83
cinerascens, Mura;na, 671
cinerascens, Pimelepterus, 143
cinerascens, ScicBna, 143
cinerascens, Synaptara, 429
citierea, Acoura, 6 1

6

cinerea, Aluteria, 693
cinerea, Muraina, 662
cinereus, Lethrinus, 135
cinereus, Mura;nesox, 661, 662
cinereus, Monopterus, 656
cinereus, Stromateoides, 247
cinereus, Stromateus, 246, 247
cinereus, Therapon, 70, 71
cingulata, Julis, 404
cingulum, Julis, 408
cingulum, Coris, 408
cinnabarinus, Upeneus, 126
cinnamomea, Cobitis, 610
cinnamomea, Pangio, 610
cirratus, Amblyopus, 318
cirratus, Gobioides, 318
cir-re-oh, 537
cirrhata, Shacra, 590
cirrhatus, Hemiramphus, 516
cirrhatus, Opsarius, 590
Cirrhi'mur(cna, 664
Cirrhina, 547, 604
Cirrhisomus, 699
Cirrhites, 144
Cirrhitichtliys, 145
ClRKUITlD,E. 144
Cirrhitopsis, 145

cirrhosa, Caranx, 223
cirrhosa, Cin'hina, 547
cirrho.sa, Perca, 150
cirrhosa, Scoriyama, 150
cirrhosa, Scorpa;nopsis, 150
cirrhosus, Cyprinus, 547, 500
cirrifer, Monacaathus, 093
Cirrimens, 181

cirrosus, Squalus, 725
Cithai-ichthys, 421, 422
citrinus, Gobiodon, 298
citrlnus, Gobius, 298
cilrinus, Pseudogobiodon, 298
citula, Ca/rangoides, 223
citula, Caranx, 223
Cla/ta, 101

Ciarias, 391, 439, 441, 483
clarliii, Amphiprion, 37 7, 378, 379
clarkii, Prochilus, 379
clavatus, Barbus, 557, 500
Clupalosa, 634
Clupanodon, 634
Clupea, 623. 034
Clnpeieformes, 023, 634
Clupea, with accessory breathing

organs, 634
Clupeichthys, 042
CLUPEIDiE, 438, 023
Clupeoides, 634, 642
ciupeoides. Chela, 600, 602, 603
clupeoides, Cyprimis, 002
clupeoides, Leaciscu^, 602
Clupeonia, 634
Clwpisoma, 470

clypeastei', Arius, 459
clypeastroides, Arius, 459
clypeata, Echeneis, 258
coal-arinza-candee, 543
coatee candee, 563
COBITIDINA, 605
Cobitis, 609
cobojius, Cojws, 370
coccinea, Diacope, 43
cochinchinen.'<is, Silurus, 480
cochinensis, Crayracion, 704
cochmensLS, Glyphidodon, 385,

386
cochinensis, Thynnichthys, 554
cock-up, 7

cooo-meen, 512
coco mottah, 506
Cocotropus, 159
cocsa, Barbus, 590
cocsa, Barillas, 590, 591
cocsa, Chedrus, 590
cocsa, Cyprinus, 590
cocsa, Leuciscics, 590
cod, black rock, 141

Codfish, ova of, 417
cognatus, Uranoscopus, 260
coi, 370
coibor. Sola, 188
coii-bola, 194
coila, Ailia, 488, 489
coila, Blala/pterunij, 488
Coilia, 623, 630
coilia, 374
coilia. Uamcarati, 631
coioides, Bola, 19

coioides, Serranus, 19
coitor, Bola, 187

coitor, Corvina, 187
coitor, Johnius, 187
coitor, Sciffina, 187
Coius, 7

Colisa, 373
colisa, Trichopodus, 374
coUaris, Chajtodou, 107, 108
collection of fish how formed, ii

collee-aringean-candee, 562
Coilia, 630
Collichthys, 193
colloose, 537
coloratus, Salarias, 332
colours, how affected, 6

colours in Diagramma, 77
colubrina, Muraina, 665
coUtbri7ia, Muricua, 669
colubrina, Ophithorax, 665
colubrina, Thyrsoidea, 669
colubrinus, Oymnothorax, 665
colubrinus, Ophichthys, 664, 605
colubrinus, Ophisurus, 665
cotna, Equula, 239
coma, Equula, 244
come, Chatoessus, 034
comes. Hippocampus, 682
commaree, 18

commersoniana, Brachirus, 428
commersoniana, Solea. 428
commereoniana, Synaptura, 428
commersonianus, Engraulis, 624,

629
commersonianus, Plewronectes,

428
commersouianus,SioZcp7iortts,629

commersonii, Ambassis, 52, 63
commersonii, Ambassis, 53
commersonii, Antennarius, 271

commersonii, Arius, 457
commersonii, Cybium, 255
commersonii, Engraulis, 629

commersonii, Fistularia, 360

commersonii, Gomphosus, 406
commersonii, Hemiramphus, 510

commersonii, Labrus, 74
commersonii, Pristipoma, 74

cominersonii, Psettus. 234
commersonii. Scomber. 255

commersonii. Sphyraina, 342,

343
commersonii, Tetrodon, 705
compressus, Barbus, 558, 570
compressus, Caranx, 221

comjjressus, Nauclerus, 229
conagga, Chcetodon, 204
concatenata, Teuthis, 167

concatenatus, Amphacanthu.^.
167

conchonins, Barbus, 559, 570
conchonius, Cyprinus, 576
conchonius, Systomus. 577
conchonius, Systomus, 576
concolor, Ginglymostoina, 72.')

conductor, Centronotus, 229
confertus, Serranus, 14

Congerodon, 661

Congromurajna, 658, 660
conirostre, Glyptostemum, 496,

497
conirostris, Barbus, 563
conirostris, Ptycobarbus, 533
Conorhynchus, 648
conorhynchus, Albula, 648, 049
conspicillum, Balistes, 688
conspicillum, Balistes, 686, 689
conspicillum, Rhinecanthus. 089
conta, Erethistes, 498, 452
conta, Hara. 453
conta, Pimelodus, 453
coompoo, 74

coon-cheli-e, 598
coondallum, 292
coor-cur-riah, 482
coori, 639
coorooua, 190
coorrie, 140
Copidoglanis, 482
coplah, 512
Coracinas. 184

Coracinus, 377
corake, 74

corallia, 415
corallicola, Epinephelus, 20
corallicola, Plesiops, 128

corallicola, SeiTanus, 20
cordyla, Trachurus, 215
Corica, 623, 642
corica, Cobitis, 016
corica, Nemacheilus, 613, 016
Coris, 390, 407
con's, Julis. 408

Corniger, 170
cornuta, JEsopia, 430
cornuta, Solea, 430
cornuta, Synaptura, 428, 430
cornntus, CluBtodon, 111
cornuttis, Kurtus, 1 74
coruutus, Lactophris, 697
comutua, Ostraciou, 695, 097
coruutus, Zanclus, 111

coromandelicus, Serranus, 746
coroua, 74
corsuia, 354
corsula, Macrones, 443. 440,

447
corsula, Mugil, 347, 354
corsula, Pimelodits, 4i6
cortius, Chatoessus, 633
cortius, Clupanodon, 633
corungmi sorrah, 725, 726
corutchi, Etroplus, 415
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Corvina, 184
Coryphoena, 248
coryjj/iccnwla. GohiuSy 298

COBYPH^NID^, 248
Corythobatus, 159

Corythoichthys, 677

cosmopolita, C7ilorosco7ii!>rJ«s, 227

cosmopolita, Seriola, 227

Gossypliodes, 391

Cossyphns, 390, 391

Cossyphus, 483, 391

Costa, 661

cosuatis, Barbus, 559, 681
cosnatis, Cyprinus, 5Sl
cosuatis, Leuciscits, 581

cotio, Cyprinus, 587
cotio, Osteohramch, 587

cotio, Rohtee, 686, 587
cotis, Abramif, 587

cotis, Levciscus, 587
cofis, OsfeofjrcMna, 587
cotra, CoUsa, 374
cotra, Triclwpodus, 374, 375
COTTID-E, 274
COTTINI, 148

Cottini, 274
Ciitton, Sir Arthur, i

Cotylopus, 298
cowie, 537
cou'i/e, 597

crBj'Oo. Scrranus, 19

crasai kola, 694
Crassilahnis, 393
crassispina, Plectorhynchus, 78
orassispinum, Diagramma, 78

Crayracion, 699

Crenidens, 132

cremderis, Sparus, 133
crenilabris, Mugil, 347, 355
crenulatus, Discoguatlius, 528
crinalis, Bagnts, 463
criniger, Acronums, 209
criniger, Gobius, 288
cristatus, Eucteiwgohius, 291
cristatus, Gobius, 291

crocodila, Belona, 510
crocodile fishes, 274
crocodiles' teeth, 679
crocodilus, Bclone, 510
Cromileptes, 8

Crossnchilus, 547
Crossnderma, 158

Crotalopsis, 664
crozieri, Trygon, 739
crucigera, l-tita, 454
crmnenophthalmus, Caranx, 217,

21^
crumenophthalmus, Scomber,

217

Cryptocentrus, 282
Cryptoptems, 475
Cryptosmilia, 1 1

5

Ctenodon, 202
Ctejwdon, Acanthurus, 207
Ctenogohius, 282
Ctenolabridm, 377
ctenolepis, Alosa, 641
Ctenops, 371
ctiaree, 460
cnbicus, Ostracion, 695, 696
cucah smvahri, 506
cuchia, 656
cuchia, Amphipnons, 655, 656
cuchia, Vnibranchapertura, 656
c«cfc-se, 355
cucura, Cobitis, 608
cw^pern, 536
cudeerah, 265
.!;i(ddM!-i;ei'ar!, 266

cuja, J3ota, 187

cuja, CoTOTia, 187

cuja, Sciaina, 187

cul cundee, 526
cidingah, 265
c«!imj)OM)!. 662
cuJ-ir«m, 617
Cw!mis, 309
culius, Cheilodipterus, 313
cul-kah^catc}iee, 173
cul-kilchi, 95
cuUaiuah, 9

cul na7imacwn(Za, 505
c!tI-pct.?iiboo, 677
cul-ptlaachee, 159, 695
CMl-si!ta7Miam, 61

cultalli, 232
cultellatus, Platycephalus, 276
cttWeHus, Leucisciis, 603
cttUeJiMs, Pelecus, 603
cul-ioumbi, 164

cultrirostris, Trachyrhamphus,
677

cumhoo kelletee, 444
cumingii, Barbus, 559, 578
cunciilus, Doryiclithys. 679
cunculus, Microplds, 679
cuuculus, Syngnathus, 679
cundahla, 415
cun-da-ree, 732
CMndijijo, Cyprinodon, 650
cundinga, EJojis, 650
cmndinjro, Megalops, 650
cimgur, 512
cuniug, Ctesio, 95
culling, Cichla, 95
cuning, SjDorus, 95
cunnay, 650
cunnesius, Mugil, 346, 349
CMnmesittS, Mugil, 353
cunnumboo, Mugil, 351
cupanus, Polyacauthus, 371
c«ra, Cyprinus, 542
citratJU, 363
curchius, Cyprinus, 537
c«rc/iitis, Labeo, 537
cured fish, xvi
curmuca, Barbus, 557, 566, 567
curuiuca, Cyprinus. 560, 566
curmuca, Oobio, 567
curoo-tnoolee candee, 539
currapiu-mattawa, 140
CMrroopoo-'Woual, 247
currooway tiriki, 743
Citrrw, 548
ciwr«(J(Zen toaddy, 635
ciirriimay, 42
currunmnnee candee, 539
cwrriijitt verarl, 366
currutche, 75

CW60, 537
cttrstt, Ci/pWmMS, 537
citrsa, Labeo, 537
CMms, Cyprttitts, 537
cursis, Rnhita, 537
c«rsi«i, 537
curtijilis, Megalops, 650
curvifrons, Schizothorax, 532
cuspidatus, Pristis, 728
cnlta, 447
culcutia, Leisomus, 703
culcutia, Monot/rettis, 703
cutcutia, Tetrodon, 700, 703
cutlah. 190

cut-tah-lee, 75

cuttay-charlay, 638
cwtiw piriuvi, 37
cjtHtirjio/i, 577
cutitaai ttrsi. 642

Cuvier and Valenciennes, iii

cuvier, Bodian, 79, 80
cuvieri, Chiysophrys, 141
cuvieri Cirrhinus, 547
cuvieri, DiaLaamma, 79

cuvieri, Melapterv/rus, 488
cuvieri, Opisthognathus, 266
cuvieri, Silurus, 488
cuvieri, Therapon, 70
cuvieri, Thryssa, 625
cyanifrons, Xovacnla, 402
cyanifrons, Xirichthys, 402
cyanochloris, Cheilio, 407
cyanogaster, Julis, 405
cyanopternm, Solenostoma, 676
ci/oriop?i(/ittimits,Haplochilus,522

cyanophtliahnus, Panclmx, 522
cyanomos, Acentrogobius, 287
cyanomos, Gobius, 287
cyauospilos, Syngnathus, 677,678
cyanospilu£, Pomacentnis, 384
cyanostigma, Scorpaina, 148, 747
cyanostigma, Serranus, 24
cyanostigmatoides, Epinephehis,

24

cyanostigmatoides. Sen-anus, 24

cijanotmnia, Devario, 595
cyanurus, Scarus, 411
Cybium, 254
CycJocheilichthys, 556
Cyclolabridm, 390
Cyclogobius, 282
Cyclops, Salarias. 326
cyclostonia, Upeueus, 125
cyclostomus. Uhina, 730
cyUndrica, Belone, 510
cylindrica, Percis, 263
cylindrictis, Mugil, 355
cylindricus, Serranus, 14

Cymolutes, 390, 408
Cynoceplialus, 710
cynodon, Petroscirtes, 327
cynoglossa, Icania, 436
cynoglossa, Plagusia, 436
cynoglossus, 421, 431
cymjglossus, Acldrus, 436
Cynoponticus, 661
Cynoscion, 195

Ctprinidji, xiv, XT, 438, 524,603
Cj'jirinodon, 521

Ctprixodontid^, 438, 521
Cyprinodontidce ca/rnivorm, 521

Cyprinodontidce limnophagcc, 521
cyprinoides, Blennechis, 328
cyprinoides, Chipea, 602
cyprinoides, Clwpea, 650
cyprinoides,Megalops,97,650,651
cyprinoides, Omobranchus, 328
cyjn-inoides, Petroscirtes, 326,328
Cypsilurus, 518
Cyrene, 546, 547

da-bah, 595
dacer, Erjuula, 240
dacer-karah, Ze^is, 240
Dactylopterus, 279
dadong, Trygon, 738
dahiviee, 584
dali^rah, 590
dai, 536
Dalo^'lUs, 663
damba, 17

dancena, Cyprinus, 598
dandia, Leuciscus, 584
Dandia, Rasbora, 584
dangara, 7

Dangila, 546, 604
Dangila, 547
dangila, Cypriniis, 596

dangila, Danio, 595, 596
dangila, A'uria, 596
daniconiua, Cyprinus, 584
danicouius, Leuciscus, 584
dauiconius, Rashora, 583, 584
danico?uii?, Opsarius, 584
danikoni, 584
Danid, 588, 594, 605
dankena, 598
daima/ira/t, 598
danius, Atherina. 316
danins, Eleotris, 316
danrica, 583
danrica, Cypjrinus. 583
daurica, Esom«s, 583
danrica, Nuria, 583
(Zara, 179
darangi, 560
dario, Badis, 129
dario, Botia, 606
dario, Cobitis, 606
dario, Labrus, 129

dario, Schistura, 606
Dascyllus, 380
Dasyscojyelus, 506
Datnia, 71

Datnia, 68

datnia, Chrysophiys, 375
datnia, Coiws, 140

datnia, C'hrysophrys, 140, 141
Datnioiiles, 96

daura, Equnia, 240
davidi, Exostoma, 501
dayi, Ambassis, 54
dayi, Epinephelus, 746
deanii. Hippocampus, 682
debari, 595
decacanthus , Cheilinus, 393
Decapterus, 210, 211
Decaptus, 228

decemlineata, Diacope, 4 6

decussatus, Chastodon, 105
deciij<satus, Ichthycallus, 399
decussatics, Julis, 399
decussatus, Lutianus, 47
decussatus, Lutjanus, 47
decussatus, Mesoprion, 47
decussatus, Sparus, 399
deddi jellah, 467
dckkajiense, Glyptosternum, 496
dekayi, Xswroj'sis, 722
delicatubis. Lactarius, 245
delicio$us, Barbus, 560
deUsianus, Acanthurus, 203
denisonii, Barlius 558, 573
denisonii, Labeo, 573
denisonii, Nemaclieilus, 613, 61 7,

618
denisonii, Puntius, 573
dentatus, Apocryptes, 301
dentatus, Boleophthalmus, 306
dentele, Squale, 726
Dcntex, 89

Dentex, 90
dentex, Clupea, 652
dentex, EquuXa, 244
dentex, Hippoglossus, 422
denticulata, Ambassis, 55

deocata, Dorj'ichthys, 679, 680
deocata, Microphi-s, 680
deocata, SyngnatMis, 680
Dermatogenys, 512
dermochirus, Serranus, 21

dero, Cypirinus, 540
dero, Labeo, 535, 748
desjardinii, Acanthurus, 207, 208
devx^tubercles, Ostracion, 696
Devario, 594
devario, Cyprinus, 595
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devario, Danio, 594, 595
tlevario, Leuciscus, 595
devario, Perila^mpiis^ 595
dewi-koraleyah, 114
dheri dhok, 367

dheri '}nurl, 366
dlwalee, 368
dhonganu, 474
di, 536
Diacanthus, 606
diacaiithus, Chaitodon, 113

diacanthus, Holacanthus, 113

diacuuthus, Johnius, 189

diacanthus, IrtitjamMs, 189

diacanthus, Pseiuloscimna, 189

diacanthus, Scisena, 189

diacanthus, Serranus, 17

Diaeofie, 29

diacopeformis, Serranus, 19

diudema, Holocentruni, 171

diademaius, Anampses, 395
Biagramma, 77

diagroAumaj Anthias^ 82

diagra/mma, Perca, 78

diana, Cossyphus, 392

diana, Labrus, 392

diaqihina, Silonia, 451

Diapterits, 96

Dicerobatis, 742, 744

didactyla, ScorpfEMa, 160

didactyla, Synanceia, 161

didactylum, Pelor, 160

diffusa, Chela, 601

diffusus, Pelecus, 601

digitata, Scorpcena, 161

di-liee, 536

Dilobomycter^, 699
Dillonia, 550
diniidiatus, Cossyplius, 393
diniidiatus, Labroides, 393

ditmnon, 477
diiMiaiua^, 532

Diodon, 698, 708
Biphreiites, 110
Uiplochcilichthys, 531
jyiplodieiXus, 534
diplocMlus, Barhus, 548
diplocheilus, Crossoclieilus, 548
dijilogramjiie, Ophiocephalus,

365
Diplogrammus, 321

Diq^lolepis, 184

Diplophysa, 612
Uipluprion, 28
diplostomus, Labeo, 542
diplostumus, Labeo, 535, 540
diplostomus, Varicorhinm, 540
Di|inoids, 709
Diproctacantlms, 392
dipterygia, Astrape, 734

diptervgia, Narcine, 734

dipterygia, Plagusia, 431

dipterygia, ifaja,, 734
dipterygia, Torpedo, 734
Uiptychus, 534, 604

dipus, Periophthalmus, 303
Dischistodus, 384
Discognathichthys, 527

Discognathus, 527, 534, 548,

603
dispar, Cynoglossus, 432, 434
dispar, Cyprinodon, 521

dispar, Hemiramphus, 513, 517

dispar, Leiias, 521

dispar, Serranus, 22

dispar, Zenwrchopterus, 517
displurus, Mullus, 125

displurus, Upeneus, 125

dissuHdens, Clielichthys, 703

dissutidens, Tetrodon, 703

ditchela, Pellona, 642, 644

ditchellee, 644
ditchoa, Pellona, 644, 645

ditchoee, 644
di^ona, Muroena, 673

djambal, Pangasius, 470

djarong, Syngnathus, 678
djeddaba, Caranx, 218

djeddaba, Scomber, 218

djeddensis, Rhinobatiis, 731

djeddensis, Kliynchobatus, 730,

731

djiddensis, Raja, 730
djidsensis, Ehinobatus, 731

doarrah, 367
dob.soi]i, Barbus, 558, 568
dodecathantlwides, Mesoprion,

35, 36
dodecacanthus, Lntianus, 29, 33

dodccacanthus, Lutjanus, 33

Dog fishes, 724
doh-ni-ko-nah, 584

dolfyn, Coryphajna, 248

doliata, Gynmcniuroina, 673

Dolphins, 248
do7nvuwcir-batta, 542
doinina, SiUagmopsis, 264
domina, Sillago, 264, 747
dond^o paum, 656
doondiawah, Spams, 42, 43

dood-lia-mal, 113
dorab, Chirocentrus, 652
dorab, Clupea, 652

dorado, Corypha;na, 248

Dormitator, 309

doroides, Arins, 461

doroides, Bogrics, 461, 462

Dorosoma, 632

dorsalis. Amphacanthvs, 168
dorsalis, Barbus, 524, 558, 573
dorsalis, Cha'todon, 108

dorsalis, Corvina, 185

dorsalis, Jiilis, 403
dorsalis, Pastinaca, 738

dorsalis, Systomus, 573
dorsalis, Teuthis, 168

dor'ovittatus, Arothron, 707
Uoryrhaniphus, 676
Doryrhamphus, 679
Doryichthys, 676, 679

dotondi, 539
dowlah, 363
doj/a, 473
dracoena, ApisUiS, 156

dracsena, Gymnapistus, 156

dracaina, Prosopodasys, 156

draCiXina, Trichosomus. 156

draco, Catapliractus, 280
draconis, Pegasus, 280
draco, Pegasus, 280
Dragonets, 321

Drepane, 115

drepanis, Trachinotus, 234
dromadaire, Ustracion. 695
dubius, Barbus. 557, 562
dubius, Cynoglossus, 432, 435
dubius, Pristis, 729
dubius, Pjmtius, 562

ductor, Gasterosteus, 229
ductor. Scomber, 229
ductor, Naucrates, 229
duda, Callichrous, 477
duda, Silurus, 476
duhameli, PMnobatus, 731

duh-rie, 587, 595
Duk.i, Dr., vi

duka dutnu, 477
dukai, Barbus, 557, 564

dukai, Silurus, 481
Dukhun, Fishes of, iv

Dules, 67

dulloonga, 368
dwiii-bra, 538
dumerilii, Entelurus, 680
dumerilii, Nerophis, 680
dun-da-nee, 712
dwn-de-a, 140
dimguda-porah, 542
dunnahree, 602
duodecimalis, Atherina, 344,

345
dv/rhie, 560
dMrru, 580
dAirruah, 7

Dussumieria, 623, 647
Dussumieriaiformes, 623, 647
dussmnieri, Acanthurus, 206
dussumieri, Ambassis, 54
dnssumieri, Arius, 458, 467
dussmnieri, Batrachus, 269, 270
dussumieri, Boleophthalmus,

305, 306
dussumieri, Carcharia.s, 711,

714
dussumieri, Chanda, 54
dussumieri, Cirrhina, 549
dussumieri, Cirrhinichthys, 549
dussumieri, Cirrhinus, 538
dussumieri, Clarias, xiii, 484
dussumieri, Coilia, 630, 631

dussumieri, Corvina, 188

dussumieri, Engraulis, 624, 627
dnssumieri, Equula, 239
dussumieri, Gobio, 549
dussumieri, Halichaircs, 399
dussumieri, Hemiramphus, 515
dussumieri, Johnius, 188
dussumieri, Julis, 399
dussumieri, Labeo, 5.35, 538
dussumieri, Leuciscus, 602
dussumieri, Mugil, 347, 352
dussumieri, Mugil, 350, 352
dussumieri, Pimelepterus, 143
du.ssumieri, Platyglossus, 397,

399
dussumieri, Pristipoma, 75
dussumieri, Rohita, 538
dussumieri, Salarias, 329, 333
dussumieri, Sciana, 183
dussumieri, Sciaina, 192

dussumieri, Seriola, 228
dussumieri, Sphyra>na, 342

dussumieri, Umbrina, 183
dui'ancelU, Barbus, 560
duvancellii, CJwnd/rostoma, 543
duvancellii Leuciscus. 579, 587
duvancellii, Rohita, 538
dux, Chcstodon, 11.3

dux, Holacanthus, 113
dyoclieila, Cirrhina, 540
dyocheilus, Cyprinus, 540
dyocheilus, Labeo, 535. 540
dystomvs, Leuciscus, 584

ea-de, 678
ea-ole-jo-do-dah, 379
echarpe, Baliste, 691

Echeneidina, 257
Echeneis, 257
Echeneoidei, 250, 257
Echidna, 667
echidna, Gyvmothoras^, 673
echinata, Tetraroge, 159

echinatus, Cocotropus, 159, 160

echinatus, Corythobatus, 159

Echiopsis, 664
ectuuctio, Esox, 517

ectunctio, Hemiramphus, 513,

517

edeniaua, Schizothorax, 531

edentula, Eqnula, 238, 239, 244
edentulus, Leicgnathus, 239
edentulus, Scomber, 238
eelemose, 549
eels, cuchia, 655
eel tenkee, 743
eeltenkee, Myliobatis, 743
eel, thorny-backed, 340
eesputti, 114
egertonii, Callichrous, 479
ehrenbergi, Carcharias, 717
ehrenbergii, Ceratoptera, 745
ehrenbergii, Lethi'inus, 137
ehreiibergii, Platax, 236
einthovenii, Rasbora, 584
ekala, Caranx, 215
ekala-parah. Scomber, 215
Elacate, 256
elamg, 584
elanga, Bangana, 748
elanga, Cyprinus, 584
elanga, Leuciscus, 584
elanga, Rasbora, 583, 584, 748
Elapsopis, 664
Elasmobkanchii, 1, 709
Elastoma, 27

electricus, Tetrodon, 707
elegans, Gobius, -293

elegans, Julis, 400
elegans, Paradanio, 598
elegans, Saurus, 504
Eleotriformes, 281
Eleotrii, 281

Eleotrini, 281

Eleotriodes, 309
Eleotris, 309
Eleutherobbanciiii, 1

Eleutheronema, 176

elingulatus, Leuciscus, 590
Elliot, Sir Walter, v
ellioti, Apogon, 63

ellioH, Carcharias, 711, 716
ellioti, Tiygon, 737

elli^Hicus, Lutjaniis, 85

elongata, Ahsa, 643

elougata, Erethistes, 452
elongata, Hara, 453
elongata, Ilisha, 643

elongata, Pellona, 642, 643

elongata, Solea, 425, 426
elongatits, Aulopus, 504
elongatus, Cynoglossus, 432, 433
elongatus, Polycanlis, 164

elongatus, Irachicephalus, 164

elongata, Synanceia, 164

Elops, 624, 649
Elopsajformes, 624, 649

elopsoides, Dussumieria, 647, 648

elphinstonei, Anguilla, 659

craargiuatus, Blennius, 326
endekaliEnia, Amia,, 59
endekata^nia, Apogon, 59, 746

endrachtensis, Platycephalus,

276
engeli, Mugil, 352

e^igeli, Mugil, 349

Engrauliformes, 623, 624

Engraulis, 623, 624

Engraulis, poisonous as food,

626
enneacamthus, Labrus, 394
enneacanthus, Mesoprion, 46

Enneacentrus, 8, 9

enneadactylus, Pomacanthus, 87

enceladus. Ckoitodon, 110

ensijera, Equula, 238

5 E
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ensis, Xiphias, 198
Entehi/ms, 680
Eiiteromitis, 556
Entomacrodus, 328
cphippium, Amphiprion, 377,

378
ephippium, Lutjanus, 378
Epibulus, 3'J(l, 394
EpinepheUni, 8

Epinephelus, 8, 9
Kphippus, 115

Equula, xvi, 237
equula, Centrogaster, 238
equula, Gerres, 99
equula, Scomber, 238, 243
equuhis, Cmsio, 238
erate. Lobotes, 84
eregoodoo, Cephaloptera, 744
crtgoodoo, Dicei'obatis, 744
eregoodoo-tenkee, Cephaloptera,

744
Erethistes, 440, 452
Erotelis, 309
erumei, Hippoglossus, 422
eruniei, Pleuronectes, 422
erumei, Psettodes, 422
erumi naak, 428
eruttum-corah, 75
Erychthys, 395
erythrma, Sillago, 265
erytlirceus, Serranus, 25, 26
eri/ihrants, Holocentriis, 15

erythreus, Ptyohranchus, 666
erythrina, Viacope, 32
Erythrinus, 489
erytlvrinus, Mesoprion, 32
erythrinus, Spanis, 40
erythrocheilus, Albula, 649
Erythrodon, 680
ei-j throdou, Balistes, 687, 692
erythrodon, Pseudoscarus, 411,
413

eryilirodon, ScarMs, 413
erythrogaster, Cajsio, 95
erythrogaster, Jiilis. 405
erythrogaster, Odontonectes, 95
erj/i/ironemi«, I'eriophthalmus,

304
erythrophaios, Gohion, 297
eryttvrophoAos, Gobius, 297
cri/t/iropieron, Bali^tes, 691
erythropterus, Lutianus, 29, 31,

32, 746
erythropterus, Lutjanvji, 35
erythropterus, Mesopjrion, 32
erythropterus, Mesoprion. 35
erythrospilus, Gobiodon, 298
erythrurus, Cichla, 100
erythrurus, Letliriuus, 137
erythrurus, Serranus, 18

erythrwus, Spai-us, 99, 100
esctt!en,tMs, Letbrinus, 136
esocinus, Schizothorax, 532,

533
Esomns, 582
Esunculus, 658
etaajiee. Mesoprion, 46
etoile, Baliste, 687
c'toilt, Tetrodou, 705
Etroplus, xiii, 414
eitee, 726
Euclioristojms, 303
£i(cmosto7n«s, 96
EuctenogobiihS, 282
Eucychgobius, 282
Euglyptostcrnuiu, xiii, xiv, 442.

499
Eugobii, 282
Ewlamia, 710

Euleptorhamphus, 512
eurychasma, Symbranchu^, 656
Euryglossa, 428
Eurymyctera, 667
Eurypleura, 428
Euschistodus, 384
Eusphyrna, 719
Fjustira, 598
Eutropiichthys, 441,489
Eutropius, 470
evezardi, Barilius, 589, 593
evezardi. Nemacheilus, 612, 613
evolans, Exocaitu.s, 518, 519
Evoplites, 29
ca;M/iiito-, Ualichwres, 399
Exocsetus, 609, 518
exodentata, MursEnesox, 662
«.co(Zo», Bagrus, 472, 473
exodon, JIuriEnesox, 662
«,rornattts, Julis, 399
Exostoma, xiii, xiv, 442, 498,

501

CTjaaiisa, Andamia, 336

fmtens, Laurida, 504
fmtens, Salmo, 504
falcarins, Arius, 458, 463
falcarius, Arius, 464
jalcata, Cyprinus, 540
falcatus, Chwtodon, 1 1

6

falcatus, Cyprinus, 643
falcatus, Labeo, 540
falcatus, Lobocheilos, 540
falcatus, Sco7nber, 234
falcatus, Trac'hinotus, 234
I'aleifbrmis, Monodactylus, 234
falciformis, Psettus, 234
falcifer, Trachinotus, 234
falcula, Cha^todon, 104
far, Esox, 516
far, Hemiraniphns, 513, 516
farliha/rii, C'horinemus, 231
farkharii, Lobotes, 84
fasciata, Amia, 60
fasciata, Catopra, 131

fasciata, Clupea, 243
f.isciata, Equula, 243
fasciata, Gymnomurcena, 673
fasciata, ilurwna, 665
fasciata, Ferca, 15

fasciata, liafa, 742
fasciata, Tautoga, 396
fasciatum, Sicydium, 299
foMiatum, Stegostoma, 725
fasciatus, Apogon, 60, 746
fasciatus, Apogon, 69, 60
fasciatus, Blennius, 330
fasciatus, Blejiharis, 224
fasciatus, Carcharias, 718
fasciatus, ClM-tod.on, 113
fasciatius, Cheilinus, 393, 394
fasciatus, Cheilinus, 396
fasciatus, Cirrhinus, 570
fasciatus, Cirrhites, 145, 146
fasciatus, Epinephelus, 16
fasciatus, Erpichthys. 33

1

fasciatus, Gymnothorax. 665
fasciatus, Glyphidodon, 387
fasciatus, llarpurus, 204
fasciatus, Heniigymnus, 396
fasciatus, Labrus, 396
fasciatus, Leiognathus, 243
fasciatus, Leliirinus, 137
fasciatus, Mullus. 60, 396
fasciatus, Ophisurus, 665
fasciatus, Opsarius, 592
fasciattis, Pisoodonophis, 665
fasciatus, Polyacanthus, 374
fasciatu , Pristulepis, 131

fasciatus, Salarias, 329, 330, 331
fasciatus, Scarus, 413
fasciatus, Serranus, 15, 16
fasciatus, Sparus, 394
fasciatus, Sparus, 386
fasciatus, Squalus, 725
fasciatus, TrichogaBter, 373, 374,

375

fasciolatus, Saurus, 504
fasciolatus, Upeneoides, 120
faujus, Lophius, 273
favaginea. Murfena, 670
favagineus, Gymnothorax, 670
favatus, SeiTanus, 14
feliceps, Eleotris, 311
ferdau, Caraux, 217
ferdau, Caranx, 221
ferdau. Scomber, 217
Fiddler fish, 449
filamentosa. Earn, 453
filamentosuni, Catochmnum, 98
filamentosus, Barbus, 29, 556,

559, 582
filamentosus, Barbus, 575
filamentosus, Cantharus, 91, 92
filamentosus, Dentex, 91), 91, 92
filamentosus, Diapterus. 98, 99
filamentosus, Gerres, 97, 98
filamentosus, Leuciscus, 582
filamentosus, Megalops, 650
filamentosus, Monacauthus, 693
filamentosus, Nemipterxis, 91

filamentosus, Pomacentrus, 106
filamentosus, Puntius, 582
filamentosus, Scomber, 224
filamentosus, Synagris, 92
filamentosus, Systomus, 582
filigera, Equula, 243
iiligera, Pellona, 642, 643
fimbriata, Clupea, 635, 636, 637.

638
fimbriata, Murfena, 667, 670
fimbriata, Rohita, 536
fimbriata, Spratella, 637
fimbriatuM, Cirrhinus, 536
fimbrialu.s, Cyprinus, 536
timbriatus, Gymnothorax, 670
fimbriatus, Qonorhynchus. 548
timbriatus, Labeo, 535, 536
fimbriatus, Labeo, 538
Finlayson, iJr., iii

finlaysonii, Julis, 397
fish, a'stivation of, x
fish, anadromous, x
fish, demand for, xv
fish, dried, xvi
fish eggs swallowed by geese,

xiii

fisheries, Inspector General of, ii

fishes, air-bladders of, xv
fishes, air-vessels of, xv
fishes, marine, xv
fishes of Zanzibar, v

fishes of Vizagapatnam, ii

fish, fry of, x
fish, how cured, xvi
fishing implcnienis, xi
fish, market for, xv
fisli, migrations of, ix
fish, migratory, x
fisli, tK)n-migratory, x
fish, poisonons Hesh, 669
fish, respiration of, ix

fish, salt, rxi)ort of, xvii

fish, with poisonous flesh, 626,686
Fissilabriis, 'M2
fissus, Arius, 457
Fistularia, 360
Fistularia, 361

Fistularidce, 360
fixed engines, xi

fiagellum, jEtobatis, 743
flagellum, Goniobatis, 743
fiagellum. F,a']a, 743
fiat-heads, 272
flavescens, Chaetodon, 106
flavicauda, Diacantha, 606
flavicaiula, Sphyraina, 342
flavimarginata, Muriena, 667,

671

flavimarginatns, Balistes, 686,
690

flavimarginatus, Strophidon, 671
fiavipinnis, Mesoprion, 43
flavo-cajruleus, Epinephelus, 15
flavo-caruleus, Holocentrus. 15
flavo-ca;ruleus, Serranus, 15
flavolineatus, llypeneus, 122
fiavolineatus, MuUoides, 122
flavolineatus, Mullus, 1 22
flavolineatus, Upenev^, 122
fixivomarginatus, G-ymnothorax,

671

fiavo-purpuratus, Cynichthys, 15
flavo-pnirjjurea, Perca, 15

flavus, Leuciscus, 584
fieurieu, Ostorhinchus, 61
Flower Parrot, 403
Fluta, 656
fluviatili.s, Callionymus, 321,

322
fluviatilis, Crayracion, 707
fluviatilis, Diclwtomycterus, 707
fiuviatilis, Paia, 738
fluviatilis, Tetrodon, 701, 707
foUacea, Solea, 429
foliacea, Syna|:jtura, 429
forcipatus, Balistes, 687
foniKjsa, Coris, 407, 408
formosa, Sciiena, 23
formosus, Epinephelus, 23
formosus, Julis, 405
formosus, Julis, 407
formosus, Labrus, 407
formosus, Serranus, 23, 24
forskalii, Atherina, 344, 345
forskalii, Cheilio, 407
forskalii, Crcnidens, 1.32

forskalii, Crenidens, 133
forskalii, Glossodus. 649
forskalii, Holocentrus, 15

forskalii, Trygon, 740
forsteri, All.ula, 649
forsteri, Amblycii-rhites, 144
forsteri, Caranx, 216
forsteri, Cirrhites, 144
forsteri, Gram>mistes, 144
forsteri, Paracirrhites, 144
forsteri. Scomber, 231
fossilis, Saccobranchus,486, 487
fossilis, Silurus. 486
frenata, Amia, 58

frenatus, Amphiprion, 377, 378
frenatus, Aiiogon, 58, 59
frenatus. Balistes, 689
frenatus, Erpichthys. 335
frenatus, Heliastes, 339
.frenatus, Pristiapogon, 58
frenatus, Salarias, 330, 335
Fresh-water fish, geographical

distribution of, xii

freycineti, I'erinphthalmu.s, 304
freycineti, Scyllium, 726
frontalis, Salarias, 330
fronticomis, Niiseus, 209
fronticomis, Naso, 209
fuliginosus, Labrus, 396
fulungee, Chondrostoma, 549
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fulungee, Cirrhina, 547, 548, 549

fuluugee, Oymnostormis, 549
fulva, Diacofie, 34

fulva, Genyoroge, 34
fulva, I'erca, 34
julvescens, Jb'erilampus, 598
fulviHamma, Diacojje, 41

fulviHamma, Lutianus, 39, 40,

41. 42

fulviHamma, Luijamis, 42

lulvillamma, Mesoprion, 41

fulviHaii;ma, Perca, 41

fulviHamma, Scicena, 41

fulvoguttatus, Cara/ngoides, 217

fulvoguttatus, Caranx, 217
fulvus, Holocent'ruK, 34

fulvus, Lutianus, 34

fu7iehris, Qymnothorax^ 671

Furrcaria, 388
furcatum, Pristipoma, 73

furcatus, Apngon, 64

turcatus, Exocajtus. 518, 519

fui-catu.s, Qrammistes, 73

furcraia, Corvina, 188

furcitea, Perca, 188

furcr.T-'us, Pachypops, 188

fuicobus, Dentex, 93

fwrcosus, Synagris, 93

fusca, Apua, 6 1

1

fusca, Eeheneis, 257

fusca, Electris, 313
fusca, Pascilia, 313

fuscatus, Periophthalmus, 303
fuscoguttatus, Perca, 22

fuscoguttatus, EpinephelMS, 22

juscoguttalus, Serranus, 18, 22,

101

fuscus, Acanthurus, 206

juscus, Bagrus, 445

fuscus, Balistes, 686, 690

fuscus, Cheilio, 41)7

fuscus, Culius, 313

fuscus, Gobius. 294

fuscus, Gomphosus, 406

fuscus, Labrus. 404

fuscus, Opbiocephalns, 367

fuscus, Pimtleptcrus, 143

fuscus, Pimelop'terics, 143

fuscus, Pseudochromis, 268

fuscus, Salarias, 329

fuscMs, Trachinotus, 234

fuscus. Xyster. 143

fusiformis, Discognathus, 528

fusiformis, Eupemis, 407

fusiformis, Labrus, 407

gabonicus, Periophthalmus, 304

gachua, Ophiocephalus, xiv, 362,

363, 367

gad-gud-di, 129

(JADIDJH, 417

Gadoidei, 417

Gagata, 442, 492, 493
gagata, Callomystax, 492

gagata. Pinielodus, 492
gagi-balali^kera, 316

gojmu, 69

gagora. Alius, 458, 464, 465,

466
gagora, Arius, air-vessel of, 466
gagora, Pimelodus, 165

gagoroides, Arius, 462
gagoroides, Bagrus, 462

gawiardi, Epinephalus, 14

gaimardi, Hemiramphus, 514
gamiardA, Mesoprion, 45

gaimardi, Plata.x, 236
gaimardA, 8crranus, 14, 15

Ualeocerdo, 710, 718

GalUchthys, 210, 211

gallichthys, Blepliaris, 224
gallichthys, Carangoides, 224
gallijnda, Monacanthus, 693
gallus, Caranx, 224, 225
gallus, Ciiula, ^24

gallus, Labrus, 403
gallus, Osjjhromemis, 403
gallus, Scarus, 403
gallus, Zeus, 224
gandreechee, 51

gandumenu, 536
gangene, Batrachoides, 270
gangene, Batrachus, 270
gangetica. Platanista, xii

gangctica, Pterocryptis, 476
gangetica, Siluudui, 487, 488
gangetica, Crypitopterus, 476
gangeticwm, Clwndrostoma, 549
gangeticus, Abramis, 587

gaugeticus, Callichrous, 476
gangeticus, Carcharias, 710, 711,

715
gangeticus, Gavialis, xii, xiv

gangeticus, Squalits, 715

gangr-gongti, 340
Ganoids, 709
garchu/m, 244
gardenii, Centronotus, 256
gardonides, Barbus, 560
Gar-fish, 509
Oarra, 527
garua, Pseudeutropius, 471, 474
garua, Schilbe, 474
garua, Siliirus, 474
Gastrophysus, 699, 701

gastrokenia, Syngualbus, 678
Gastrotokeus, 676, 681

gatensis, Barilius, 588, 589, 592

gatensis, Leuciscus, 592
gattorugine, Blenniiis, 330
gaywah, 540
Gazza, 243
gelatinosus, Polynemus, 179

gelius, Barbus, 559, 577

gelius, Cyprinus, 577
gelius, Systomiis, 577
gemhra, Alphestes, 37

gembra, Mesoprion, 38

Geneion, 699
Genicanthus, 111

genivittatus, Julis, 404

Genyonemus, 184

geniguttatus, Lethrinus, 136

geniserra, Pterois, 153
Genyatretnus, 72

Genyoroge, 29

Genytremus, T2

geographicus, Lopjlmis, 272
geograpjhicus, Serranus, 22, 101

peometricus, Holacantlius, 112

georgii, Hemiramphus, 513, 515

georgii, Hemiramphus, 514
georgii, Scarus, 404
gerrardi, Trygon, 737
Gerres, 96

Gerrin.i, 96

ge>-roides, Pentaprion, 101

geto, Botia, 606

geto, Cobitis, 606
geto, Schistura, 606
ghanam, Holocentrus, 86
ghanam, Scicena, 86

ghanam, Scolopsides, 86

ghanam, Scolopsis, 86
ghebul, Therapon, 69

ghobbam, Pseudoscarus, 411,

412

ghobbam, Scarus, 412

gliora-chela, 600
ghora, Leuciscus, 600
gibba, Diacope, 43
gibba, Genyoroge, 43
gibba, Scioina, 43
gibbifrons, Julis, 408
gibbosa, Clupca, 638
gibbosa,. Cobitis, 621
gibbosus, Barbus, 561
gibbosus, Ostracion, 695
gibbosus, Systomus, 580
gibbus, Lutianus, 43
gibbus, Lutjanus, 43
gibbus, Mesoprion, 43
Gibelion, 553
gid, 540
giddali, 540
giddi-kaoli, 560, 563
gid-pakke, 560, 563
gigantea, Belone, 510
gigas, Chaitodon, 385
gigas, Gerres, 98
giirchee, 340
giirha, 590
gilberti, Epineplielus, 13
gilberti, Serranus, 13
gili pungti, 577
gilland, 591

Gillia, 282
Gillichtliys, 282
Ginglymostoma, 724, 725
giofredi, Coris, 407
giuris, Gobius, 283, 294, 295,

296
gladius, Histiophorus, 198, 199
gladius, Istiophorus, 198
gladius. Scomber, 198
glaga, Amia, 62

glaga, Apogou, 62
glaga, Apogonichthys, 62
glass eels, 658
glaucus, Boleophthalraus, 306
glaucus, Serranus, 22
glaucns, SciaiMia, 192

globe fish, 699
Olossamia, 56

glossodon, Conorliynchtis, 649
glossodonta, Albula, 649
glossodonta, Argentina, 649
glossodontus, Buti/rinus, 649
glossodontus, Elops, 649
Glossod'us, 648

Glossogohitts, 282
glyphidodoD, Apocryptes, 301
Glyphidodon, 377, 384
GLYPHIDODONTIDiE, 377
Glyptosternum, xiii, 442, 496
Glyptotlwrax, 496
gna-'inan-haing, 732
Gnatlianodon, 210, 211

Gnatlwcentrum, 1 1

1

Gnathodentex, 93
Gnathophis, 660
Gnathopogoti, 556
Gnathypops. 266
goa-cliap>pi, 50
goal. 186
GobiicUhys, 282
GOBIID^, 281

Gobiiformes, 281

Gobiina, 281

Oobiini, 281

Gobileptes. 299
Gobiobarbxis, 534
Qobionichthys, b'.'A

Gobiodon, 297

gobiodon, Gobius, 297
Gobiodontini, 281

Gobioides, 316

Oobioides. 321

gobioides, Blennius, 330
gobioides, Racoma, 532
gobioides, Schizothorax, 532
Gobiomoroides, 309
Gobiomor}ihus, 309
Gobionelli, 282
Gobionellus, 282
gobiopsis, 282
Gobius, 282
gochi, 340
god-haee, 642
grodla, 477
j/oyee rama?i, 318
gogra, Phractocephalus, 455
Gogrius, 454
jfoJia, Barilius, 594
jo/ui. Bote, 594
polia, Cyprinus, 594
gfo/io, Opsarius, 594
gohama. Crossocheilus, 548
gohama, Cyprinus, 548
golaree, 197
goldmami, PlectorhyncUus, 79

gollmid, 587
gomorah, Equula, 240
gomphodon, Oxyrhina, 722
Gomphosus, 390, 405
gongaturi, 516
gongota, Cobitis, 608
gongota, Somileptes, 608
goni, 537
goniosoma, Barbus, 557, 562
goniosoma, Puntius, 562
gonius, Ci/pWrnw, 537
gonius, Cirrhinus. 537
gonius, Labeo, 535, 537, 53S
gonius, Bohita, 537
Oonoproktopterus, 556
Gonopterus, 111

Gonostoma, 632
jonti, 340
gooaclierah, 498
gool-goolli, 529
gooloo, 295

goo-loo-wah, 295
goomorali-karah, Zeus, 239
goonch, 495
goongwah, 477

goong-wali^ree, 477
goongwaree, Bagrus, 471
goongwaree, Hypophthahnus.

471
goongwaree, Pseudeutropius, 471

goonta, 587
goorahpoo subbookoo, 677
goorda. 587

gootellah. 542
gora. Chela, 599, 600
gora, Cyprinus, 600
goreah, 495
goreensis, Albula, 649
gromsa, 368
goss'i/porah, 129

gotyla, Cyprinus, 527
gotyla, Garra. 528
gotyla, Gonorhynchus. 528
gotyla, Lobocheilos, 528
joiirmvii, Trichopodus, 372
jowraiiM. Osphromenus, 372
Govan, Dr., vi

gracilis, jlmbli/opMS, 317
gracilis, Barbus, 563
gracilis, Belone. 509
gracilis, Gobioides, 317
gracilis, Mastacembelus, 510
gracilis, Murajua, 668
gracilis, Nemacheilus, 613, 621
gracilis, Opsarius, 594

5 E 2
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gracilis, Ptyobranchus, G66
gracilis, Puntius, 56.'!

gracilis, Saurus, 505
gracillimus. Hippoca/inptis, 681

graii, Belone, 511

GrammatorcyniiS, 251

grainmepomus. Gobius, 292
grammica, Genyoroge. 46
gi-ammicus, Serranus, 23
graramicus, Symhranchus, 656
groMimicus, Synagris, 92
Giammistes, 27
grande-tache, Baliste, G90
grandinosus, Gobius, 288
grandinosns, Ophiocephalns

364

grandis, Botia, 607
grandis, Cobitis, 607
grandis, Schistura, 607
grandispina. Tetrodon, 699
granosus. Alius, 459
granulatus, Khinobatus, 731

732
grayana, Pellona, 643
Gray, Dr., iii, vii

grayi, Barbus, 570
grayi, Chedrus, 590
grayi, Engraulis, 625
gray pomfret, 247
Griffith, Dr., iii, iv

griffithii, Nemachilus, C20
griffdhii, Oreinus, 531
grisea, Thyrsoidea, 67

1

griseum, Diagranima, 81

griseum, Scyllium, 726
griseum, Sicydium, 747
griseohadia. Mura^na, 672
griseohaaia, Thyrsoidea, 672
griseus, Gol>ius, 285
grisejis, Stromateus, 247
gro-age, 340
gronovianus, Squalus, 726
grossa, Bttffichthys, 1 62
grossa, Synanceia. 162
gros j/ewa), Pomacentre, 381
ground shark, 710, 715
griwiibum, 208
grunniens, Anthias. 75
grunniens, Batrachus, 269
grunniens, Batrachus, 270
grunniens, Cottus, 269
grunniens, Perca, 75
Grtstina, 67
gnannensis, Dules, 67
guamensis, Scorpcena, 150
pnamensi.s, Scorpajnopsis, 150
guara. Scomber, 213
Guavina, 309
guborvi, Corica, 642
giidgutia. Coins, 74
gudiha, 129
guentheri, Barhus, 573
guentheri, .Julis. 405
guentheri, Nemacheilns, 613,

615
gugani. 579
guganio, Barbns, 559, 579
guganio, Leuciscus, 579
guganio, Cyprin/us, 579
Guiritinga, 456
gulah, 295
gularis, Tetrodon, 703
gulinmida. Cantharus, 91
guliminda, Spondyliosoma, 91,

9>

gulio, Aspidobagrus, 445
gulio. Bagrus. 445
gulioides, Bagrus, 445
gulio, Macrones, 442, 445

gulio, Pimelodus, 445
gu-nas-si, 49
gundi-parali. Scomber, 216
gundun, 654
guntea, 447
guntea, Cobitis, 609
guntea, Lepidocephalichthys, 609
Giinther, Dr., v

Giintheria, 397
guntlieriana, Alutera, 693
g-iintheri, Mastacembelus, 339,

.341

guoraka, Perca, 75
gnoraka. Pristipoma, 75, 76
gu} kari, 609
gurrie, 368
gussir, 18

giitgutia, ilesoprion, 74
guth/rianus, Ptyobranchus, 666
guttata, Cobitis, 622
guttata, Laubuca, 598
guttata, Piaja, 743
guttatissimus, Chietodon, 106,

747
guttatus, Atnphacanthus, 168
guttatu.s, Barilius, 589, 593
guttatus, Bodianus, 24
guttatus, Cheilinus, 393
guttatus, Nemacheilus, 622
guttatu.s, Opsarius, 593
Qutt-aius, Oreinus, 530
guttatus, Pcrilampus, 598
guttatus. Scams, 412
guttatus. Scomber, 255
guttatus, Serranus, 24
guttatus, Serranus, 24
giittatus, Upeneoides, 121

guttatus, Uranoscopns, 260
guttatuni, Cybium, 255, 256
gattulatus, Hippocampus, 682
guttulatus, Platax, 236
gutum, Gobius, 294
Gymnapistus, 156
Gymnapistes, 155
Gymneleotris, 309
Gymnetridm, 376
Gymnetrus, 376
Gymnobutis, 309
gymnocephalus, Ambassis, 54,

55

gymnocephalus, Imtjanus, 53, 54
Gymnocranius, 89
Gtmnodontes, 684, 693
Gymnogobiini, 281
Gymnomursena, 659, 674
Gymnomurwna. 667
Gymnosarda, 253
gymnostethoides, Carangoides,

217

gymnostethoides, Caranx, 211,
217

gymnostethus, Caranx, 217
gymnostonms, 550
gymnosus. Holocentrus, 15
Gymnothorax, 667

liaddaja, Holacanthus, 112
Balmlurus, 724
hicmatochir, Plectorhyndms, 79
Maimulonido!, 5

H(Emulopsis, 72
haffara, Chrysophrys, 142
haffara, Sparus, 142
halavi, Raja, 731
halavi, Khinobatus, 731
Halicavipus, 677
Halichwres, 395, 407
Halichmros, 397
Halieutita, 273

Halocypsehts, 518
Hamiltonia, 49

hamiltonioe, Murapnesox. 662
hamiltonii, Apterygia, 647
hamiltonii, Barbus. 565
kamiltonii, Bedula. 129
hamiltonii, Choetomus, 631
hamiltonii, Coilia, 631
hamiltonii, Cynoglossus, 432,

436
hamiltonii, Cyprinus, 541
hamiltonii, Engraulis, 624, 625,

626
Immiltonii, Engraulis, 625, 627,

631

hamiltonii, Gobio, 544
hamiltonii, Macrognathus. 340
hamiltonii, Mugil, 347, 354
hamiltonii, Puntius, 574
hamiltonii, RaAtaborua, 666
hamiltonii, Stolephorus, 625
hamiltondi, Trichosoma, 631
hamiltonii, Thryssa, 625
hammonia, Cyprinodon, 521
hatno. Conger. 662
Hampala, 556
hampal, Barbus, 571
Hapalogenys, 76

Haplochili, 367
Haplochilus, 521
hapihdactylus, Scorpjena, 149,

747
Haploinodotus, 184
Hara, 452
hara, Erethistes, 452
harak, Lothrinus, 137
harak, Scicrna. 137
hara, Pimelodus, 452
harancha. Opihistirus, 664
Hardwicke, General, iii

hardwickii, Acanthonotu3. 488
hardwickii, Chloriichthys, 404
hardu'ickii, Clorichthys, 403
hardwichii, Julis, 403
hardwickii, PMitaborua, 666
hardwickii, Sciajnoides, 194

hardwickii, Sparus, 403
harengula, Leuciscus, 555
Harengula, 634
harid, Pseudoseanis, 411
harid, Sccurus, 412
harid, Scarus, 411

Harpe, 391

Harpochims, 115
Harpodon, 503, 505
Earpurus, 202
hartlaubii, Tetraodon, 702
hassek, Labrus, 407
hasseltii, Anodontostoma, 633
hasseltii, Caranx, 219
hasseltii. Dnssumieria, 647

hasseltii, Salaria.s, 329, 332
hasseltii, Scyllium, 726
hasseltii, Selar. 219
ha^sta, Chrysophrys, 140, 375
iMsta, Dentex, 141

hasta, Lutjanus, 73

hasta, Pristipoma, 73, 74, 740
hasta, Sparus, 140

hastata, Rita, 454, 456
hastatus, Arius. 456
haumcla, Clupta, 201

haumela, Enchelyopus. 201
haumela, Trichiurus, 201

heberi, Caranx, 216
hebraica, Julis. 403, 404
hebraicus, Labrus, 404
heb-bii^ti, 371

heel-gorya, 540

helfrichii, Syngnathus, 678
Heliastes, 377, 388
Belicophagas, 469, 470
Helotes. 72

Helotes, 68

helvolus, Monopterus, 656
Heniiarius, 456
Hemihagrus, 442
Hemibarbus, 556
Hemicaranx, 210, 211
hemichrysos, Cheilio, 407
Hemicoris, 407
Hemigaleus, 710, 717
Hemigobius, 282
HemigjTnnus, 390, 395
hemiodon, Carcharias, 711.714
hemiodon, Uypopriorwdon. 714
liemipimelodns, 465. 466, 467
Bem.ipteronot>is, 401
Hemiramphi, 518
Hemiramphus, 509, 512
Heiniramplwdon, 512
Hemiscicena, 193

Remiscyllium, 726
Hemisiluru^,i'!5

hemistictus, SeiTanus, 24
Hemistom-a, 410
Hemitautoga, 397
HemiuUs, 395
Heniochns, 110

henlei, Carcharias, 715
hepatus, 166
hepatus. Acanthurus, 206
hepsetus, Atherina. 344
hepatus, Teuthis. 206
heptadactylus, IIolocentru,s, 7

heptadactylus, Polynemus, 177

lieptagonum, Scyllium, 725
Heptanchus, 72.3

heptazona, Cheilodipterus, 66
her-bag-gi. 598
hermanniana, Cepola, 317
fiermannianus, Amblyopus, 317,

319
hermannii, Twnioides, 317
hermaphrodites, 9

Herpetoichthys, 663
Hetereleotris. 309
heterodon. Pagrus, 138
heterodon, Spha>rodon, 138
Heterognathon, 90
Heteropneustes, 486
heteropterus, 4!tic«s, 336
heteropterus, S.ilarias. 329, 748
Heterosomata. 421
heterorhina. Solea, 425, 426, 430
heterorhinus, Soleichthys, 426
Heterothrissa. 624
ieterwi-M, Trygon, 738
hexacanthus, Dipterodon, 61

hesagona, Lobotes, 96

hexagonata, Perca. 14

hexagonatus, Epinephehts, 14

hexagonatus, Holocentrus, 14

hexagonatus, Serranus, 14, 746
hexagonolepis, Barbus, 557,

564
Bexanchus, 723
Hexanematichthys. 456
he.xanemus, Polynemus, 177,

178
hexastichus, Barbus, 557. 565
hexophthalma, Percis. 263
hexopbthalmus, Parapercis, 263
higginsii, Myriostean, 728
hijala, Ophisurtis, 664
Hilsa, 640
himalayanus, Barbus, 563
Himalayan sub-region, xiii
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Himantura, 736, 737
Himitrygon, 736
Hindustan sub-region, xiii

Inppc, B.ilistes, 6S9
HippocAMPiXA, 676, 681
Hippocampus, 676, 681
hippos,- Carajijiis, 216
hippos, Caranx, 216
hippuriis, Coryphtena, 248
hiriido, Acanthurus, 204
hispidus, Antennarius, 271, 272
hispidus, Chironectes, 271
llispidus, hcphius, 271
hispidus, Tetrodon, 700, 706
Histiophorus, 198

histiophorus, Boleophthalmus,
307

histrio, Lophius, 271, 272
histrionica, Botia, 6U6, 607
hoalius, Cyprimcs, 699
Iwier, Centropomus, 41
Hodson, Mr. Brian, iii

liodgsonii, Oreinus^ 532
hodgsonii, Schizothorax, 532
hoedtii. Naseus, 209
Iwevenii, Epinephehts, 16
hoevenii, Ilisha, 644
hoevenii, Pellona, 642, 644
Iwevenii, Serrauus, 16

Itogolenensis, Pomacentrus, 383
Holacanthus, 1 1

1

Holanthias,27

Holocentrirue, 169

Holocentrum, 169, 170
holocentrum, Priacanthus, 746
Bolocentrus, 7

HoLOCKPHALA, 709
Jiologymnosus, 407
Homaloptera, xiii, xIy, xt, 325,

335, 327, 603
Twmjrayi, Serranus, 25
Homoprion, 184

honckenii, Tetraodon, 702
hoovina inurl, 363
horrida, BuJJichthys, 162
horrida, Scorpmna, 162

horrida, Synanceia, 162
horridum, Synancidium, 162
Iwrridus, Epineplielus, 22
liorridus, Plotosus, 482
Iwrridus, Serranus, 18, 22, 101
Horsfield, Dr., iii

hortulanus, Halichmres, 399
hortulanus, Julis, 399
hortalanus, Lahrus, 399
hortulanus.Platya lossus,397, 399
Hubrecht, Dr., vii

huddah, 494
hugelii, Schizothorax, 532
hum-catchari, 600
Hume, A. (J., Esq., v
7m meen, 65

1

humeralis, Eleotris, 315
hnmilis, Solea, 426
Huri-wah-re, 3.i t

hyala, Uphichthys, 664
hyaliuu.s, Salarias, 332
hyalosotna, Amia, 64
hyalosoma, Apogon, 64
Hymenophysa, 606
hymenophysa, Botia, 607
Hynnis, 210

Hyoprorus, 658
Hypogymnogobiii^, 282
Hypolophus, 736, 740
TJypioplites, 29

Hypoprion, 710, 711, 713
Hypoprionodon, 710
Byporhamphus, 512

Hypseleotrini, 281

Bypselohag'ms, 442
Bypjsehiharbus, 534, 553, 556
hypselogenion, Arothron, 702
hypselogenion,Tetrodon, 700,702
hypselosoma, Chirocentrus, 652
hypselosoma, Notopterus, 654
Bypsigenys, 391
By2?sipops, 384
hyrtlii, Balichuires, 398
hyrtlii, Jtdis, 398
hyrtlii, Platyglossus, 397, 398
hystrix, Diodon, 708
hystrix. Hippocampus. 682, 683
hystrix, Bolocanthus, 708
hystrix, Paradiodon, 708

Icavia, 431
Ichthyapms. 663, 664
Ichthyophis, 674
Ichthyocampus. 676, 679
Ichthyseopus, 261
Ictiopogon, 308
ikapor, Plotosus, 483
Ilarches, 115

Ilisha, 642
ilisha, Clupanodon, 640
ilisha, Clnpea, x, 623, 635, 640,

641

imbricata, PMJa, 739
imbricata, Trygon, 737, 738
imrnacvlata, Apterigia, 656
i'liiiiiacidata, Fistalaria. 360
immaculata, Op'hisiirus, 664
immaculata, Amia, 649
immaculatus, Arothron, 704
ivimaculatu.s, Barbus, 560
immaculatus, Callichrons, 476
immaculatus, Camwrhynchus,

360
immaculatus, Crayracion, 704
immaculatus, Dilohomycterus,

704
immaculatus, Histiophorus, 199
immaculatus, Lampugus, 248
imviaculatus, Mesoprion, 38
immaculatus. Ostraciou, 696
immaculatus, Symbranchus, 657
immaculatus, Systomiis, 560,571
immaculatus, Tetrodon, 700,

703, 704
immunis, Trygon, 738
iviperati, Remora, 258
imperator, Chietodon, 112
imperator, Holacanthus, 102,

112

impliUus, Crayracion, 706
implutux, Tetrodon, 706
inagow, 649
incerta, Eleotris, 313
Indian Cyprinid.t, iii

indica, .iEtobatis, 743
indica, Ambassis, 50, 51
indica, Belone, 5 1

indica, Channa, 368
indica, Clupea, 639
indica, Ilisha, 644
indica, Narcine, 733
indica, Pellona, 642 644
indica, Scicsna, 1 83
indica, Scyris, 224
indica, Solea. 426
indicum, Chiloscylliam, 726
indicus, Batrachus, 276
indiciis, Blepharis, 224
indicus, Calliomorus, 276
indicus, Callionymus, 276
indicus, Centropugon, 155
indicus, Chanos, 651

indicus, Crenidens, 132
indicus, Cubiceps, 237
indicus, Cyrtus, 174
indicus, Elops, 649
indicus, Engranlis, 625. 629
indicus, Beptanchus, 723
indicus, Histiophorus, 199
indicus, Kurtus, 174
indicus, Megalops, 650
indicus, Mullus, 126
indicus, Naucrates, 229
indicus, Ophiocephalus, 367
indicus, Parupenevs, 126
indicus, Pimelodus, 448
indicus, Platygaster, 644
indicus, Polynemus, 179
indicus, Pristigaster, 646
indicus, P.senes. 237
indicus, Pihodeus, 555
indicus, Reversus, 708
indicu.s, Saurus, 503
indicus, Scopelus, 507
indicus. Silurus, 476, 477
indicus, Squalus, 726
indicus, Stoleplwrus, 629
indicus, Tetrapturus, 199
indicus, Upeneus, 126
inermis, Cheilio, 407
inermis, Elops. 649
inennis, Ichthyseopus, 261
inermis. Labrus, 407
inermis, Scolopsides, 85
inermis, T'etrodon, 700, 701

inermis, Vranoscopus, 261
infemalis, Oymnotlwrax, 672
infernalis, MuriEua, 672
infuscata, Bogoda, 55
in-ge-lee, 354
Iniistius, 401
innomenatus, Barbus, 558, 570
inornatus, Boleophthalmus, 308
iusidiator, Cottus, 276
insidiator, I'latycephalus, 276
insidiator, Zeus, 242
insidiatrix, Equula, 242
insignitus, Coracinus, 378
insignitus, Tetrodon, 707
intermedius, Amphiprion. 380
intermedius, Schizothorax, 532
intermedius, Syngnathus, 677,

678
intermedius, Trachyrhamphus,

678
intermedius, Trichiurus, 200
interrupta, Ambassis. 53
interrupta, Equula, 242
interruptum, Cybium, 254, 255,

256
interstinctus, Gobius, 294
inundations, seasons of, xi

ire, Caranx, 220, 225
irregularis Scaphiodon, 551
ire-pa/rah, 220
ire, Selar, 220
irrigation works, i

irrwa, 275, 276
irung kellettee, 482
isacitrrah tenkee, 738
isinglass, 7, 8, 197

isingleena, Muriena, 670
isingleennides, Gymnothorax, 670
isingleenoides, Murajna, 670
isingteena, Gymnothorax, 670
isingteena, Murijena, 670
isingteena, Thyrsoidea, 670
isocheilus, Opsarius, 589
Isogomplwdon, 710
Isoplagiodon, 710
israelitarum, Apistus, 155

issakee-dj)ondoo, 295
isurus, Gobio, 549
itchkee.a, Bagrus, 492
itchkeea, Gagata. 492

itchkeea, Bemipiinelodus, 493
itchkeea, Macrones, 493
itclikeea, PhractoceplwXus, 492
Itchkeea, Pimelodus, 492

jacksoniensis, Gymnotlwrax, 672
jacob(pa, Echeneis, 258
jaculatrix, Labrus, 117
jaculator, Toxotes, 117
jaculator, Toxotes, 1 1

7

jaculatrix, Scicena, 117

jagur, Clarias, 484
jagur, Macropteronotus, 484
jahngarah, Lutianus, 39
jallugu, 649
jangarloo, 645
janseiii, Julis, 403, 405
janthinus, Mesoprion, 43
japonica, Astrape, 734
japonica, Coiypha;na, 248
japonicus, Amphiprion, 379
japonicus, Anthia,s, 87
japonicus, Callionymus, 322
japo7iicus, Carcharias, 715

japonicus, Dactylopterus, 279
japonicus, Gerres, 99

japonicus, Lutjanus, 87
japonicus, Mugil, 253
japonicus, Synaptura, 430
japonicus, Scolopsis, 87, 88
japonicus, Sparus, 92
japonicus, Synagris. 91, 92
jarbua, Caranx, 215
jarbua (Datnia). Therapon, 69
jarbua, Scimna, 69

jarbua, Therapon, 482
jarras, 140
jarra-dcmdree-parrah, 215
jatipyna, 1 1

3

jatius, Ariu.s, 458, 466
jatius. Arius, 465
jatius, Piiinelodus, 466
javanensis, Monoplerus, 656
javanica, Arelia, 437

javanica, Mura,>na, 671

javanica, Plagusia. 437
javanica, Rhinoptera, 743, 744
javanicum, Gonostoma, 632
javanicus, Acanthophthalmus,
6U

javanicus, Carcharias, 714
javanicus. Gymnothorax, 671
javanicus, Psenes, 237
javanicus, Pseudorhombas, 423,

424
javanicus, RJwmbus, 424

Java, Teuthis. 165

javeiisis, Bagrus, 461

javus, AnipJiacanthus, 165

jaya, Aspidoparia, 585
jaya, Cyprinus, 585
jaya, Leuciscus, 585
jeerpye, 69

jee-tah-dah, 660
jella, Arius, 458, 465, 467
jellahri, 603
jellum, 470
jello, SphyriEna, 342
Jerdon, Dr., iii, v, 352
Jerdonia, 605, 609, 611

jerdoni, Barbus, 558, 568
jei'doni, Brachygramma, 555
jerdoni, Discognathus, 527, 528
jerdoni, Erethistes, 452
jerdoni, Labeo, 542
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jerdoni, Munil, 347, 352
jerdoni, Ponmcentrus, 382, 383

jer-i^kee, 480
jerree potoo, 428, 430, 431, 433
jerreus, Brachirxi^, 430
jerreus, Solea, 430
jerreus, Synaptura, 430
jerruah, 559

jillung, 488
jilo, 584
jilvx/a tirikee, 740
jinnagow, 649

jis, 529

jogia, Cyprirm.% 583
johamno!, Anguilla, 660
johnii, Anthias, 42, 43
johnii, Lutianus, 42
johnii, Lutjamts, 42

johnii, Mesoi/rion, 43
Johnius, 184
johra, 590
Jones, Mr. Winter, vii

jonir, 584
jomyja, 583
joon-gaJi, 565

jora/i", Chela, 599
j')urdin, butjanus, 379
JMdbi cojtiri, 609, 610
jugar, 340
juggari, 98
Julis, 390, 403
JmJis, 396, 397, 407
julis, Coris, 407

jv/ndom-i, 560
jungla, 492

juppah, 499

kaakan, Pristipoma, 74
kachhi. 598
fcadi'i cudray, 677
Icadoon. Barbus, 560
kodoom, Cyprinus, 560
kalM-laweyah, 15

fcoJu-samdaiua, Chmtodon, 236
kahlee-poee, 128
kalir^ee potiah, 577
kahree 'nieen, 487

kajoli, 489
kakachia kerundi, 580
kakaitsel, Olypihisodon, 415
kakasi, 174

kakoo, Cyprinus, 560
kakunda, 354
ka-ku^ijan, 179

kak^is, Barbus, 560
fcoia, 1 76

kala-hatta, 548
fcaia-battaii, 543
kala-heinse, 536
kalak, 374
kalpj-muilwan, 140

koJo,-poo-ti-ah, 128

fcaia-faia, 654
ka.lbasu, 536
kali-korafi, 555
kalla, Caraux, 219

kallorparah, 220
kalla, Se/ar, 219

kallee-maee, Sparus, 37

kallolepis, Amniodytes, 420
kallolepis, Bleekeria, 420
kalloodi, 105

kajolo, Periophthalmus, 303
kalosoma, ^mVa, 57

kalosoma, Apogon. 57
kalosoma, L&jndctmia, 57
A:a?nac^a singi, 487
kammalensis, EugrauUs, 621,

626

kammalensis, SioZep/iorits, 626
kanagurta, 250
kauagurta, .4losa, 640
kanagurta, Clupea, 635, 640, 641

kanagurta. Scomber, 250
fcan-doo-lee, 653
kanipahda, 477
kanki-sandawa, Zenis, 235
J:a)inai«, 560
Icanya tenggara, 499
kaoli, 577
kapirat, Mystus, 653
kapirat, Notopterus, 653
itajjpa, 699, 7U2, 703, 704

kappa, Arothron, 703
kappa, Chelonodion. 703
kappa koorau-ah, 701

ka2?pa-m-ura-iiioia, 271

kappa, Tetrodon, 703
karaal, 447

karah, Zeus, 243
fca/ra?)iooiiee sorrah, 7 1

6

karamimji-pafrah, 220
kara-panioowah, 204
kar-artuoolee, 247
karavu, 367

ka-reer-re, 585
fcarna-fcifa, 250
fcaTOaiij-fcwlJMtam, 250
karooi, Perca, 35

karoom-kattelee, 188

karooTii palaH, 708

karrouvei, Ophiocephalus, 367
karssar, 4 1

5

karwa, 135
karwa, Lethrinus, 135
karwa, Sparus, 135

kas^nira, Dlacope, 33
kasmira, Sci(Bna, 33
^a-so«-dttra, 129

fcft-su'rtdara, 128

katha botmg, 490
katcha karawa, 571, 579
katchelee, Lahnis, 189
katch karawa, 579
iate, Scolopsis, 87

katha, 179

katkaya, HolocentrvjS, 70

katladi, 568
kat/imko, Pomacentrus, 383
kaupii, ^relia, 434
kaupii, Cynoglossus, 434
kavasi tengara, 447
kawarin, Halichmres, 401
kawarin, Julis, 400
kawariu, Flatyglossus, 398, 400
kawaya, 370
kawhy-ya, 370
kawrus, Chondrostoma, 545
kawrus, Labeo, 535, 545
keelee, 640
keelputa. Perca, 68

keen-see, 133
Keess. Dr., vi

keetchan, 69

kelaartii. Mugil, 347, 352
kelaartii, Ophiocephalus, 367
keletius, Bagru^, 451

keletius, Bagrus, 449
keletius, Macrones, 443, 449
keletius, Macrones, 451
kel-le-tee, 448
Kemaon trout, 530
tem-jitt-per-rtt-tyitl, 567
fce-raad, 472
iem, 202, 208
kerrundi, 571
Keteugus, 440, 468
kettalain sorrah, 718

khan^ge, 595
kliarsa, 541

khira, 587
khoksa, 590
klwrika, 616
khudree, Barbus, 569
khyeng-khayowk, 105

kicii^itk-louar, 638
kiliclie, Caranx, 214
kinda-meen, 543
ki^-ri-dee, 491

kirkii, Salarias, 329, 331
fciV^f wahlah, 652
kleinii, Balistes, 693
kleiuii, Ch;etodon, 106
kleinii, Hcomher, 216
klauzei, Clupea, 635, 636
klunzei, Harengula, 636
Klunzinger, Dr., v

kocha, 474
kodipungi, Pseudomonopterus,

152

kodiimngi, Pterois, 152
kodryn, 1 1

7

koduwa, 7

koelreuteri, Euclwristopus, 303
koelreuteri, Gobius, 303
koelreuteri, Naucrates, 229
koelreuteri, Feriophthalmu.s, 303,

307
koelreuteri. Scomber, 229
koli-lee-lMna, 374
kohli-meen, 202
toiiomatoijo»i, Eleotris, 315
^oi 07»iaiodon, Prionobutis, 315
kokanutchee, 584
kokius, Gobius, 295
fco/cM, Gobius, 294
kolacanthus, 699
holees, 542
toli, 205
kol-lid-dah, 115
ko-lig-dah, 247
kolus, Barbus, 558, 567, 573
kolus, Capoeta. 573
kolus, Hypaelobarbus. 573
komah-karah, Zeus, 244
kornan sorrah, 719
komara-parah, 213
kome, 634
fcomrast, 725
komiiki, Mouacanthus, 693
fo)?ia«t, Cybium, 255
konam, Sconber, 255
kondatmi, 609
kontius, Cyprinus, 539
kontius, Labeo, 535, 539
koochina murl, 366
koo-door-rock-o-dak, 516
fcooli, 582
i;oo7-oota, 138
kootili, 234
fco-jmd-daft, 705
koppara girawah. 406
fcora, Gobius, 295
J:ora motta, Ophiocephalus, 367
korah-mottah, Gobius, 294, 295
iora*;(<, 260
ioramdiHi-porafc, 215
fcoral, 7

korang, 594
korava, 368
ko-re-dah, 345
korehi, Lcthriuus, 135
korely, 135

kore-paig-'lah, 033
fcoroo?!, 571
kosieati, 581

tot aralii, 433

feota?i, 662
ko-tah-thoo-lay-po-dah, 685
fcoti, 587
kotree, 577
kotuv:a tirike 745
kove-keetc)mn, 69
AowaJa, 634
kouial, Alosa, 635
iowa!, Clupea, 635, 637, 748
krefftii, Gobius, 288
Kryptopterichthys, 475
Krypiopterus, 475
kubrah, 363
ttwia. Hippocampus, 682
kudd,era, 512. 513
i-«(Z-di-a». 522
kuddul mah-cutchee, 699
titdj'i kerundi, 578
kv/jgur, 448
kug-ga, 485, 499
kuhlii, Cephaloptera, 745
kuhlii, Cirrhina, 546
kuhlii, Corvina, 191
kuhlii, Cybium, 254
kuhlii, Uangila, 546
kuhlii, Dicerobatis, 744, 745
kuhUi, Panchax, 523
kuhlii, Selar, 218
kuhlii, Sci(eno, 183
kuhlii, Syngnathus, 678
kuhlii, Trygon, 737, 738
kuhlii, Umbrina, 183
kuh-nah-nee, 560
kukhiah, 565
kul-aral, 340
kulivi pamboo. 662
kul-ka-batta, 540
kullah/ray, 315
kullatvaee, 19

luUorai/r»?ie«!, 399
kulli-kare. 240
kulht'korake, 73
kul moonjilli, 392
fciti-imfcitra, 617
kul-ooloova, 263
fati-ooiavoo, 292
i!4na«joo, 560
kunchon pungti, 576
kundala, 128

Aimdna, 536
kundul, 87, 600
kmig-gi, 52, 375
kunhartii, Serranus, 16

kunhardti, Tetrodon, 704
feun-i^ee, 374
kunkakie, 129

kunnadee, 105
fcttnncMfsoo, Ci/Jirmits, 560
kunnesee, Mugil, 349
kunni-pjarah, 221
fcitnjioo tirike, 739
tujuHiJ, 590
fciinniw dani, 679
kunsul, Pastinaca, 741
kunta, Cyprinus, 560
kuntiah, 448
kurchi, 537

kurdan, 295

fcim meen. 567
kurite, Scolopsides, 87
kurite, Scolopsis, 87, 88
kurite, Sparus, 87
kurpah, Gobius, 295

kurra, Caran.x, 214
kiirra, Decapteras, 214
kurra-^vodagawah, 214
kurreah, 565

kurriah dahwiee, 583
fctin-i-inenw, 536
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Icurri-minu, 536
hurroogoo-parah, 214
kurrwn-tmi/mhi, 153
liwmym, 18

KuRTiDje, 174
kurtus, 174
hurzii, Akysis, 490
kussiiMh, 374
kutclia-karawa, 572
hut-e-rah, 166
kuttahrah. 447
kutta-keetchan, 70
kutwrnee, Baqrus, 456
kuturnee, Phractocephalus, 456
kuturnee, Rita, 456
kwey-yeng, 179

kyo^ik-nya-ho, 543
Kyplwsus, 142

kyouk-theyga-ko.kadit, 19

kyowng-ma-sah, 53

laal-chandee, 51

Labeo, 534, 604
XabeoborbjM, 556
labiatum, Exostoma, 501
liibiatus, GlyjJtosternum. 501
labiatus, Pomacenlrns, 382, 384
labiatiis, Schizotborax, 532
labiosus, Mugil, 348, 355, 357
labiosus, Trichogaster, 373, 374
Labrid^. 390
Labristoma, 267
Lobroidei ctenoidei, 377
Lahroidei cycloideij 390
Labroides, 390, 392
i>ab7'operca, 8, 9

Zobrosa, Anguilla, 659, 660
Lahrus, 407
Labyrinthihranchii, 369
Labyrinthici, 362, 369, 439
Lacepede, ii

lac^pede, Gomphnse, 406
iacerta, Scarun, 412
Lactarius, 244
lactarius. Scomber, 245
ladacensis.Nemacheilus, 613,61

8

Laitophrys, 695
ZffiDC, Holocentrum, 173
Zffiriceps, Arius, 460
Iwvigatus, Chirovectes, 272
1(Eot's, Aleuteres, 694
Z(Eris, ^Iwianus, 694
ZfEiiis, Balistes, 694
Zffivi^, Monopterus, 656
Icevis, Rhinobatus. 731

Z(Ems, Rbyncbobatiis. 731

IcRVis, Unibranchapertura, 656
Lagocephalus, 699
lagoce2Jhalus, Tetrodon, 705
lali^bo-e, 550
lalword, 487
lak-atJia-dah. 678
Idia, Ambassis, 51

ZaZa, Chanda, 51

lalius, CoZtsa, 375
lalius, Trichosaster, 373, 375
Zal k)u}Ufha, 375
lania-guliminda, Spar^lS, 9

1

laiyiarrii, Bagrus, 444
lamarrii. Macrones, 444
Zama yellakah, 687
Iambi kaoli. 573
lamghur, Silurichthys, 479
lamgZwr, Siluriis, 479
iamiojjsis, 710
Lamnid.*. 709, 722
LamTWi'to'Mia, 664
ZamourouA'ii, Balistes, 691
Z/amya»i/ci«s, 506

Lampugus, 248
lamta, Cyprinus, 527
lamta, Discognathus, xiv, 524,

527, 528
lamta, Garra, 528
lamta, Lobocheilos, 528
lanceolata, Eleotris, SOI
lanceolata, Muraenesox, 661
lanceolatus, Apoci')-ptes, 301
lanceolatus, Epinephelus, 18
lanceolatus, Pseudapocryptes, 301
lanceolatus, Serranus, 18, 101
lafseem, 541, 549
Zata, Ophiocephalus. 367
lateoides, Otolithus, 197
lateralis, Callionymus, 323
lateralis, Leuciscus, 584
lateralis, Misgumiis, 609
lateristriga, Upeneus, 123
laterna, Arothron, 706
laterna, Crayracion, 706
laterna, Tetrodon, 706
Lates, 7

latha, 129"

latia, Cin-hina, 547, 548
laticaudus, Carcharias, 711, 712
laticeps, ^-tobatis, 743
laiiceps, Branchiosteus, 475
laticeps, Holocentrum, 172
laticeps, Olyra, 4 75
laticeps, Ptycobarbns, 533
laticeps, Sihirus, 486
laticeps. Zy};a:iia, 719
laticlavius, Amphiprion, 379
latifasciatus, Serranus, 9

latipes, Pa;cilia, 522
latipinnatus, Opsarius, 592
latirostris, ^tobatis, 743
latirostris, Pegasus, 280
latins, Crossocheilus, oiS
latius, Cyprinus, 548
latovitfatus, Cryptopterus, 479
latovittaius, Fissilabrus, 393
latovittatiis, Labroides, 393
latovittatus, Labrus, 393
latovittaPus, Tasnianotus, 157
Lalrunculini, 281
latte, Chaetoilon, 116
latus, Sccirus, 4 1

1

latus, Scomber, 227
Laubuca, 598
laubuca, Chela. 598
laubuca, Cyprinus, 598
laubuca, Perilampus, 598
Laurida, 503, 504
Zauta, A'oKiaZa, 637
layardi, Arius, 456, 466, 467
layardi, Barhus, 573
layardi, Chwtodou, 747
layubuka, 598
le-beck, Vranoscopus, 261
Lebias, 521
lee-gur, 636
lee-mee-jo-do-dah, 309
leeuwenii, Cestracion, 720
Leiocassis, 440, 451
leiogaster, Clupea, 635, 636
leiogaster, Sardinella, 636
LeiO(/Zoss«s, 210, 211
Leiognathiis. 237
leioplewra, Tetrodon, 701
Leiopsis, 93
Leiostonvus, 184

Leisomus, 699
Leiurus, 686
leiurus, Belone, 509, 511
leiurus, il/astacembcZjts, 511
Lembus, 308
lemniscatus, Lutianus, 36

lemniscatus, Osmerus, 504
lemniscatus, Saurus, 504
lemniscatus, Serranus, 36
Zemtirw, Clupea, 636
lemuru, Sardinella, 636
le^ia^girawah, 405
lentiginosus, Ostracion, 696
Lentipes, 298
leonoides, Holocentnim, 172
leopardinus, Rhomboidichthys,

425
leopardus, Blennius, 325
leopardus, Epinephelus, 25
leopardus, Labrus, 25
leopa/rdtts. Scomber, 254
leopardus, Serranus, 25, 26
leopardus, Tetrodon, 700, 706
leparensis, J«Zts, 399
leparensis, nalicJwires, 399
leparensis, Platyglossus, 397,

399

Lepidamia, 56

Lepidocephalichthys, 605, 609,
621

Lepidocybium, 254
Lepidogobius, 282
Lepidoplois, 391
Lepidozygus, 381
lepidurus, Heliastes, 388, 389
lepidits, Puntius, 575
Zejirosus, Pneumobranchus, 656
Leptecheneis, 257
Leptobotia, 524
Leptocephali, 658
Leptochrotnis, 267
Leptognathus. 663
leptolepis, Sela/roides, 225
leptolejiis, Caranx, 225
leptolepis, Letaspis, 225
Leptonurus, 630
Leptorhinnphis, 664
Leptorhynchii^, 663
ZejJtosomits, Systomus, 578
lepturus, Conger, 661
lepisti/ms. Sparus, 44
lepiturtis, Trichim-us, 201
lepturus, Uroconger, 661
leschenauUii, Cirrhina, 547
lescltenaultii, Cirrhinus, 536
lescheiiauHii, Dangila, 547
ZescZiena«JfiJ, Julis, 400
leschenauUii, I.aheo, 536
leschenaultii, Pellona, 643, 646
leschenauUii, Pellona, 645
leschenauUii, Platax, 236
leschenaultii, Rohita, 536
Zessomt, Caranx, 216
lessonii, Diagramma, 78, 79, 80
ZessoTCM, Plectorhynchus, 78
lessonii, Tetraptu/rus, 199
lessonii, Xiphasia, 337
Ijethrinus, 134
letiginosus. Rhombus, 423
leucerus, Opsarius, 603
Leuciscus, 583, 599
leucisciis, Dules, 67
leucogaster, Glyphidodon, 385,

388
Zeuco»iios, Hemigymnns, 396
leucomos, Tautoga, 396
leucophiisis, Bttgrus, 449
leucopbasis, Macrones, 443, 449
leucopleura, Glyphidodon, 385
leucopleii/ra, Pomacentrus, 384
leucopterus, Hemiramphus, 513,
514

leucopunctatus, Ophiocephalus,
363, 364

leucoslernou, Aeanthuri/s, 203

763

leucnstigma. Serranus, 21

leucostictiiSj Labrus. 392
leucotienia, Scolopsis, 88, 89
leucotienia, ScoZopsides, 88
leiicotcenioides, Scolopsides, 88, 89
leucurus, Nauclerus. 229
levenensis, Salmo, 508
lewini, Zygasna, 719
liacanthus, Barbus, 571
Lichoidei, 229, 250
lida, Arelia. 436
lida, Cyuoglossus, 432, 436
lida, Plagusia, 436
lienardi, Petroscirtes, 326, 327
ligonifer. Rhinobatus, 732
lile, Clnpea, 635, 638, 639
lile, Meletta, 634, 638
Limamuroerm, 667
limbatum, Catochoinum, 100
lirabatus, Carcharias, 711, 716
limbatus, Diaptenis, 100
limbatus, Gerres, 100
limbatus, Hemiramphus,513, 516
limbatus, Ophiooejjhalus, 367
limbatus. Plotosus. 483
limbatus, Saurus, 504
Umnophilus, Gobio. 549
linearis, Moriugua, 666
linearis, Ptyobranchus, 666
lineata, Perca. 66, 78
Uneata, Rohita, 545
lineata, Sciwna, 78

lineato-oculatus, Eleotris, 311
lineaium, Diagramma, 78, 79, 80,

747
lineatum, Englyptosterniun, 500
lincatum Panchax, 522
lineatus, Acanthurus, 203
lineatiis, Anthias. 74
lineatus, Arothron, 705
lineatus, Balistes, 691
lineatus, Chcetodon, 103
lineatus, Cheilodiptems, 66
lineatus, Crayracion. 705
lineatus, Ctenodon. 203
lineatus, Danio, 597
lineatus, Grammistes, 78
lineatus, Haplochilus, 522
lineatus, Holacanthus, 112
lineatus, Plectorhynchus, 78
lineatus, Plotosus, 483
lineatus, Poljmenius, 179
lineatus, Rhinecanthi'^, 691
lineatus, Rhombotides, 203
lineatus, Salarias. 329, 332
lineatiis, Scolopsides, 85
lineatus, Scolopsis, 86
lineatus, Serranus, 13
lineatus, Tetrodon, 700
lineatus, Tetrodon, 705
lineolata, Diacopie, 35
lineolata, Equula, 241
lineolata, Mesoprion, 35
lineolata, Sardinella, 638
lineolatum, Cybium, 256
Uneolat'wm, Cybium, 255
lineolatus, Cailiouymus, 321, 323
lineolatus, Danio, 596
lineolatus, Leuciscus, 596
lineolatus, Lutianus, 32, 35
lineolatus, Mesoprion, 34
lineolatus, Seriolichthys, 228
lineopinnis, Mura-na, 671
lineopinnis, Thyrsoidea, 672
lingua, Arelia, 433
lingua, Cynoglossns, 432, 433
lingua. Cynoglossus, 433
lingua, Plagusia, 433
linguatula, Balistes, 693
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Liocassis, 492
lioglossus, Lutianns, 39, 40

lioglossus, lAitjaniis, 39

Liomonacanthus, 692

lAoperca, 8

Liosacciis, 699

Lissorliynch'US, 527

lissorhyncli,us, I'latycara, 528

hsscrhynchus, Gohio, 542

lita, Mnr.Tiia, 672
literata, Miiraua, 668
literata, Strojyhidon, 668

lithopidos, Barbus, 556, 557, 567

litoralis, Eleotris, 314
littoralis, Pomacentrus, 382, 383
litturatus, Gobius, 292
loannee, 541

lobata, Cormiui, 191

Lohocheihcs, 534
Lobotes, 83
lohura, 565

lo-har, 487
lo-har^ee, 589
loh-one, 532
loi. 542
loUa^terate, 113

lonah, Baarus, 496
lonah, Glj'ptosternuin, 496, 499

longkauda, Diloboviyctems. 704

longicauda, Petrovason, 411

longicauda, Pteroleptus, 152

Zoji^tcauciata, Lycodontis, 668

longicaudata, Olyra, 475

longicaudata, Stroplddon, 668

longicauflatu.s, Callionymus, 321,

322
longicaudas, Sqtudus, 725

lontjiceps, Clupea, xv, 623, 635,

637, 710
longieeps, Ptycobarbus, 533

longiceps, Sardinella, 634, 636

Jongicei^ts, Scarus, 411

longicornis, Naseus, 209

longifiUs, Pagnis, 138

lo«3!i?ia»a., l)reiiaue, 116

longimanus, Chwtodon, 116

Jongimanus, Epldpjnis, 116

longimanus, Eqwda, lul

Ioii3Wia7i«s, Harpochirus, 116

longimanus, Mugil, 349

longimanus, Pentaprion, 101

longimanus, Pseudeutropius, 471

longipinna. Variola, 27

longipinnis, Acanthocohitis, 614

longipitinis, Schizothoiax, 532

longirostris Acarauna, 406

lonn'ii'ostris, Clwtndon, 109

longirostris, Chebuo, 109

lon<'"ii'ostris, ClieUnon, 109

longirorfris, Coiujer, 662

longirostris, Heiniramphus, 514

longirostris, Hemiramphus, 513

longirostris, Hippocampus, 682

longirostris, Labrus, 99

longirostris, Lethriuns, 135

longirostri-i, Syugnalhus, 677

lonpirosiris, Trachyrhamphus

677
longirostris, Triacanthus, 685

Inu'^ispiuis, Arablyapistus, 157

longispiuis, Apislus, 157

longispinis, Barbus, 565

longispmis, Cbi-ysoplirys, 140

longispinis, Equiila, 243

longispinis, Serrauus, 14, 15

longispinis, Tetraroge, 157

longissima, Thyrsoidea. 672

longissinius, Balistcs, 688

longus, Balistes, 688
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look-^va-dah, 250

loolla, 366

loo, Scomber, 251, 747

Lophioidei, '-ill

lophioides, Chaca, 481

lophioides, Echeneis, 258

Lophiogohius, 282

LopnoBRANCHii, 676

Lophobranchii, breeding of, 676

Lophogohius, 282

lophotes, Chironectes, 271

lopAs Notopterus, 654

lotutr, 636

louti, Bodianus, 26

louti, Perca, 26

louti, Pseudoserrauus, 27

louti, Serranus, 27

louti, Variola, 26, 27

lucidus, Gerres. 98, 99

Luciobarhus, 556

LuriocepilMlidm, 369

IvM'^ah, 179

lumbriciformis. Moringna, 666

lumbricoidea, M<iringua, 666

luna, Cryptosmilia, 116

hmaris, Cha'todon. 106

lunaris, Chloriichthys, 404

lunaris, GasProplujsiis, 701

lunaris, Julis, 403

lunaris, Labrus, 403

lunaris, Physogaster, 701

lunaris, PromecocephaJns, 701

lunaris, Tetrodon, 699, 700, 701

lunata, Echeneis, 257

lunatm, Cyprinodon, 521

lunula, Chsetodon, 108

lunula, Pomacentrus, 108

lunulata, Perca, 41

lunulatus, Lutianus, 41

Innulatus, Lidjanus, 41

lunulatus, J/esopriom, 41

lurida, Silondia. 488

hiridus, Pachypterus, 495

lutea, Coryphmna, 90, 91

luteus. Dentex, 91

luteus, Eleotris, 314

luteus, Mullus, 125

luttus, Parupieneus, 125

luteti^, Synagris, 90, 91

luteus, Upeneus, 125

Lutiani, colour in, 29

Lutianus, 29

lutianus, Lutianus, 47

lutjanus, ilesnprion, 47

Lutodeira. 651

Lycengraulis, 624

Lycodontis, 667

lycogenis, Dente.v. 93

lycogenis, Scolopsides, 89

Lycotltrissa, 624

lysan, Cliorinemus, 231

lysan, lAchia, 231

lysan. Scomber, 231

r)Joa?-Ie, 595

macclellandi, Aplocheilus, 422

macelcUandi, ISregmaeeros, 418

macclellandii, Devario, 595

macclellandi, Gonorhynchus,!i2S

machnata, Elops, 649

machnata, Argentina. 649

macloti, Carcharias, 711, 713

Macolor, 29

macracanthus, Alutarius, 693

macracanthus, Ambassis, 52, 53

macracanthus, Amblyapistus,

158

macracanthus, Apistus, 158

macracanthus, Anus, 465

macracamthus, Crenidens, 133

rnacracantlms, Mesopristis. 71

macracanthus, PlatycephaluS;

276
macracanthus, Tetraroge. 158

macrocephala, Albula, 649

macrocepluiUi, Clupea, 649

macrocepliala, Moringua. 666

macrocephalus, ApihtlmUnich-

tliys, 666
macrocephalv^'t, Barbus, 565

macrocej^hahi^, Bodianus, 15

macrocephalus, Gymnomurajna,

674
macrocephalus, Bhodeus, 555

macrochilus, Mugil, 355

macrochir, Discognatbus, 528

macrochir, Moringua, 666

Macrochirichthys, 599

Macrochyrus, 152

macrodon, Centropomus. 66

macrodon, Chierops, 391

macrodon, Cossyjihus, 391

macrodon, Eleotris, 311

macrodon, Odonteleot/ris, 311

Macrodonophis, 664

macrodont^is, Labrus, 391

macrogaster, Labrus. 387

niacrognathus, Thryssa. 627

macrolepidota, Arelia. 434

macrolex>idota, Capoeta, 570

macrolepidota, Capoeta. 571

macrolepidota, Dormitator. 310

macrolepidota, Eleotris, 310, 748

macrolepidota, Uamipala, 571

macrolepidota, Plagusia, 434

macrolepidota, Scicena, 310

macrolepidotus, Barbus, 558,

571
macrolepidotus, Chrrtodon. 110

macrolejjidotus, Curtus, 175

macrolepidotus, Cynoglossns,

432, 434
macrolepidotus, Dijihreutes, 110

macrolepidotus. Heniochus, 110

macrolepidotus, Mugil, 353, 359

macrolepis, Barbus, 565

macrolepis, Labeobarbus, 564

macrole^ris. Myripristis, 169

raacronema, 3Iullus, 123

macronema, Panipeneus, 123

macronemus, Mullus, 123

macronemus, Upeneus, 123, 124

macronemus, Synagris. 91

Macrones, 440, 442, 492

ilacrones, 451

Macrones, size of ova. 445

macronotacanthus, Arius, 458,

461, 465

macronotacanthus, Cephalocas-

sis, 465
macronotus, Cirrhinus, 535

macronotus, Labeo, 535

Macropharyngodon, 397

macrophtbalmus, Amphisile, 361

macrophtli-ahnus, Anthias, 48

macroplithalmus, Balistes, 687

macrophthalmus, Callichrous,

476, 478
macrophthalmus, Caranx, 218

macrophthalmus, Corvina, 189

macropihthalmus, Leiurus. 687

macrophthalmus, Mcgalops, 650

macropihthalmus, Otolithus. 1S9

macrophthalmus, Pseudosciama,

190
macrophtl}aliiuis, Pseitdosilurus,

478
macrophthalmus, Scia'na, 189

macropodv.s, Perilampus, 598

macrops, Balistes, 688

tnacroptera, Goniobatis, 743

macroptera, Umbrina, 182

macropteroides, Amia. 64

macropteroides, Apogon, 64
Macropteroiiofiis, 483
macroptcrus, Amia, 64
macropterus, Apogon, 64

macropteriis, Megalops, 650

macropterus, Scicena, 182

macropterus, Thynnus, 253
macropterus, Triodon, 698
macrorhynchus, Carcharia.s, 712

macrorhynchus, C}'noglossus,433

macrostomiis, Callichrus, 480
inacrostomus, Gobiiis, 286
macrostomus, Gobiepisis, 286

macrostomus. Gonorhynchus, 548

macrourus, Perilampus, 583
macrura, Clupea, 641

macrura, Mur:ena. 667, 672

macrura. Narcine, 733

jnacrurus. Gobius, 291

macrurus, Murajna, 672

macrurus, Thyrsoidea, 672
macrurus, Trygon, 737

'inacularius, Systomus, 576

maculata, Balitora, 526
maculata, Brotula, 419

maculata. Corvina, 190

maculata, Homaloptera. 526
maculata, Jerdonia, 611

maculata, Mene. 249

maculata, Murmna, 659, 660

maculata, Myliobatis, 742

maculata, Narcine. 733

maculata, Percis. 263

maculata, Platycara, 526
maculata, Sciaina. 190

macidata, Scia-na, 189

maculata, Sillago, 265

maculata, Solea, 426

maculata, Strophidon, 668

maculatimi, Pelor, 161

maculatmn, Pristipoma, 74

maculatuni, Scyllium, 724

maculatus, Achirus, 427

maculatus, Anthias. 74

maculatus, Balistes, 686, 687

m.aculatus, Chcetodon, 415

maculatus, Cirrhites, 146

maculatus, Cirrhitichthys, 146

maculatus, Diptychus, 534

maculatus. Epinephelus, 14

maculatus, Etroplus, 414, 415,

416
maculatus, Galeocerdo, 718

maculatus, Galeus, 718

maculatus, Gobius, 294

maculatus, Beptanchus, 723

maculatus, Uohccntrus. 14

maculatus, Johnius, 189

maculatus. Johnius, 190

maculatus, Lethriiuis. 135

maculatus, Lutjanus, 74

maculatus, Notopterus, 654

maculatus, Notorhynchus, 723

maculatus, Opsarius, 593

maculatus, Oreinus, 529, 530

maculatus, Otolithus, 196

maculatus, Plataca^itlms, 611

maculatus, Pleuronectes, 427

maculatus, Pterurtis, 666

maculatus, Sargits, 114

maculatus. Serranus, 14

maculatus, Tetrodon, 703, 705

luaculatus. Zeus. 249

maculipinnis, Carcharias, 716
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maculosus, Apogon, 64
macuhsus, Chcetodon, 112
maculosus. Cirrhites, 146
^^Mculosus, Holacanthus. 112
nMculosus, Psemloscarus, 412
maculosus, Rhombus. 424
maculosus, Scarus, 412
maculosus, Serranus, 19

maculosus, Scomber, 255
madagascariensis, Cottus, 276
madagascariensis, Scomber, 231

fnadagasca/riensis, X-vphogad/us,

337
vtadinaiva-bontoo, Perca, 19

Madras, Ichthyological Glean-
ings in, V

madras, Lntianus, 47
madras, Mesoprion, 47
madraspatanum, Glyptostemnm,

496, 498
madraspatensis, BuUrinus, 651

m,adraspaiensis, Esomus, 583
madraspatensis, Gobius, 290
madurensis, Apocryptes, 300
Mainides, 5

M(snoidei, 127

mcerews, Gonopterus, 111

maga-booshee, Polynemus, 179

magof-iellee, Polynemus, 180

magi, 355
magniloquus, Gobius. 296
magurah, 485
magur, Clarius, 484, 485, 486
magur, Macropteronotus, 485
mabecola, Barbus, 556, 558, 575
mahecola, Leuciscus, 575

malie, Scorp(BrKi, 154

mah-gur, 485
ma/i korava, 367
viahlee, 536
mahseer, 564
mahturi, 292
mali^wa., 583
mah-wu-laachi, 255

mais-parah. Scomber, 221

wiajor, Gallichtliys, 224
Malabar, Fishes of, i

maiatiartca, AnguiUa, 660
malabarica, Catopra, 131

malabarica, Citula. 222
malarabica, Clupea, 625
malabarica, Elacate. 256
maiabarica, Garra. 528
malabarica, Hara, 450
maJabancra, Pcmpheris. 175

TTiaiabarica, ScitBua. 265
«ia?a6arica, Sillago. 265

maiaboricits. Ambas.sis. 54
malabaricus, Arius, 458, 464
malabaricus, Barbus, 558, 569
Ttialabaricus, Barbus, 566
malabaricus, Bagrus, 450
malabaricus, Carangoides. 222
malabaricus,Caranx, 2 1 1 ,22 1 ,222

malabaricus, Carcharias, 716
malaliaricus,CallichroH.s, 476,478
malabaricus, Danio, 595, 596
malabaricus, Engraulis, 624, 625
malabaricics, Esomus. 583
malabaricus, Gobius. 293
malabaricus, Holocentrus. 19

malabaricus, Leuciscus, 584
malabaricus, Lutianus, 31

malabaricus, Lutjanus, 31

vialabaricus, Lutjanus, 33

malabaricus, Macrones, 443, 450,
451

malabaricus, Msstacembelns, 341
malabaricus, Mesoprion, 31

malabaricus, Mesoprion, 33

malabaricus, Mullus, 126

malabaricus, Nandus, 131

itialabaric^cs, Olistus, 223
maiaboricws, Opsarius, 592
malabaricus, Osteoclieilus, 552
malabaricus, Perilamipus, 595
malabaricus, Platycephalns,277,

278
malabaricus, Pristolepis, 130. 131

nudabaricus, Rasbora, 584
malabaricus, Scomber, 221
malabaricus, Serranus, 19

malabaricus, Silurus, 478
nmlabaricus , Spams, 31, 42

malabaricus, Spratelloides, 648

malabaricus, Thryssa, 625
malabaricus, Trichiurus. 201

malabaricus, Upeneus, 126

malabaricus, Wallago, 478
Malacocentrit^, 401
malacopterus, Systomus, 581
malacostoimis, Labeo, 540
malacostojnus, Gobio, 540
malaui, Caranx. 226
malam, Selar, 226
malayana, Alausa, 640
Malayan Fish, Catalogue of, iii

malayanum. Eeiniscyllium, 726
mal-girawah, 403
•malgu/mora, Auguilla, 660
malgunwra, Murcetia, 66U
malleus, Zygaina, 719
Maltheoidei, 271
malo, Dules, (J7

mang-vioo-goo-de-laU-dah, 292
mangoe fish, 176
mangois, Amblyceps, 490
mangois. Pimelodus, 490
mangri, 485
mangula-hutti, Sparus, 175

mangula, Pempberis, 175

manillensis, Crayracion. 704

manillensis, Tetrodon, 704
manjong, Arius. 460
manminna, Chatoessus, 632, 633

manminna, Clwpanodon, 633

mannulu^. Hippocampus, 682

manti-bukaro-paumu, 665

manu ulava, 730
raarciac, Pimelepterus. 143
margaritacea, Eleotris, 312
margaritatus, Anosmius, 708

margarilatus, Cartthogaster, 708
margaritatus, Psilonotus. 708
mai'garitatus, Rhynchotus, 708
margaritatus, Tetrodon, 701, 707

margaritatus, Tropidichthys, 708

margaritifera, Teuthis, 167

ma/rgaritijera, Teutbis. 167

margaritiferus, Amphacantlvus,
167, 168

raargarodes, Leuciscus, 585
riiarginalis. Epinephelus, 15

marginaUs, Serranus, 15

margiuata, Diacope, 44
marginata, Genyoroge, 45

mcurginatum, Holoccntrum, 172
marginata, Julis. 398
marginatum, Tetradrachmum,

381
viarginatus, Chsetodon, 108
marginatus, Dascyllus, 381

marginatus, Dules. 67

ma/rginatus, Esox, 516
marginatus, Halichmres, 398
marginatus, Hemiramphus. 515,

516
m^j/rginatus, Holocentrus, 15

marginatus. Lntianus. 29. 44
marginatus, Lutjanus, 45

ma/rginatus, Melichthys, 690
marginatus, Mesoprion, 45

marginatus, (Jphiocephalus, 367
marginatus, Paradules, 67

marginatus, Platyglossus, 397
marginatus, Plotosus. 483
marginatus, Pristolepis, 130
marginatus, Trygon. 737, 738
inarin, Chameau, 696
marmorata, Achirus. 427
marmorata, Anguilla. 658
marjyiorata, Anguilla. 659
marmorata, Cobitis, 620
marmorata, Gymnomurajna, 674
m.armorata, Mu/roina, 660
marmorata, Paraplagusia, 431
marmorata, Plagusia, 431
marmorata. Teuthis, 166
marmoratum, Scyllium, 724
mamior.atus, Amijhacanthus, 166
marmoratus. Antennarius. 272
marmoratus, Blennius, 335
marmoratus. Chi/ronectes, 272
marmoratus. Cirrhitichthys, 146
marmoratus. Labrus, 146
marmoratus, Leisomus, 703
marmoratus. Mastacembelas, 340
marmoratus, Mono[)terus. 656
marmoratus, Nandus, 129, 130
marmoratus, Xemacheilus, 613,

620
marmoratus, Petroscirtes, 328
marmoratus, Salarias, 330, 335
marmoratus, Uranoscopus, 260
ma/r-pakke, 573
marpoo, 485
mar-pu, 487
marpus, Clarias, 485
marrawa, 647
martoo-plachee, 697
marulius, Ophiocephalus, 363
masoni, Gobius, 287
massachusettensis, Monacanthus,

693

Mastacembelidce, 338
Mastacembelus, 339, 748
Mastacembelus, 338, 509
mastai', Pseudoscams, 411
mastax, Scarus, 4 1

1

mata, Acanthnrus. 205. 206
mate, Caranx, 219
mato, Dules, 67

matoides, Acanthurns, 205, 206
matoides, Rhombotides, 205
mawritiana, Clu/pea, 632
mauritiana, Anguilla, 659, 660
mawritianus. Caranx, 218
mauritianus, Chorinemus, 231
tnau/riticmus, Eleotris, 313
maya, Cobitis, 609
nMyenna, Amblyopus, 319
Mayoa, 527
McClelland, Dr. John, iii

mc-clellandi, Barbus, 577
mc-clellandi, Cyprinus, 560
mc-clellandi, Semiplotus, 550
meaco, Labrus, 396
mean-candee, 552
medinilla, Balistes, 691

medius, Irichiurus. 200
viegachir, Serranus, 13

Megalaspis, 210, 211
Megale2ns, 119

megalepis, Barbus. 564
Megalops, 624, 650
megalops, Pseudeutropius, 472,

473

megaloptera, Tlisha, 645

megaloptera, Pellona, 642, 645

megalopterus, Platygaster, 645

megalura, Setipinna, 627

Megarasbora, 583, 584
megastoma, Thryssa, 628

megastomus, Opsarius, 594

Megraprotodon, 103

Meladerma, 256
nielampygus, Carangus, 214

melampygus, Caranx, 214
I melauampyx, Barbus. 558, 570

! melanampyx. Labeo, 570
melanampj-x, Puntiu^, 570
melanocepihalus, Gobius, 292

melanochir, Mugil, 359

melanoderma, Clarias, 484

mela'/wphrys. Myripristis, 170

melan-optera, Alepes, 225
melanopterus, Carcharias, 711,

715
melanopterus, Eleotris, 315

melanopterus, Hemigymnns, 396

melanopterus, Panchax, 523
melanopterygius, Arius, 459

melanorhynclios, Apogon, 58
melaTwrhynchus, Apogon, 58

melanorhynchus, Arothron, 704

melanosoma, Gobius, 297

melanosoma, Paragobiodon, 297

ynelanosjnlos. Hippocampus, 682

melanospilos, Holocentrum, 1 73

melanospilos, Tteniura, 740

melanostethos, Caranx, 220
melaiiosticta, Gobius, 290
melanostigma, Atherina, 344,

345
melanostigma, Barbus, 558, 573

melanostigma, Belone, 409
melanostigma, Pseudosj-nanceja.

163

tnelanot(Bnia. Lutjanus, 36

melanotus, Belone, 510
melanotus, Cha;todon, 10-?

melanotus, Gomphosus, 406
melanotus, Mastacembelus, 510

melanura, Clupea, 635, 641

melanura, Genyoroge, 43

melanurus, Acanthurns, 202, 206

melanurus, Acronunis, 206

melanurus, Alausa. 641

melamirus, Aniphiprion, 379

melanurus, Belone, 510
melanurus, Ha^-engula. 636

melawurus, Pachypteru^, 472
m^lapteronotus, Labrus, 396

melapterus, Hemigymnus, 395

melapterus, Bemiulis, 396

melapterus, Labrus, 396
melapterus, Tcmtoga, 396
melas, Bagrus, 445

melasoma, Clarias, 484

melas, Plesiops, 128

melastigma, Haplochilus, 522

melastoma Clupea, 643, 644

melastoma, Pellona, 644

meleagris, Chaerops, 391

meleagris, Etroplus, 415

meleagris, Gymnotliorax. 668

meleagris, Murueua, 667, 668

meleagris, Ostracion, 696
meleagris, Thyrsoidea, 668

Meletta, 634

melettinus, Amblypharyngodon.
554, 555

melettinus, Leuciscus, 555

Melichthys, 686

Mene, 249

Menephorus, 8, 9
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meniscus. JuHs, 404
menisorrah, Carcbarias, 711,

716
menoda, Bagrus, 446
menoda, Macrones, 446
meywila, Pimelodus, 446
mentalis, Scams, 413
Menticirrhus, 181

mento, Chanos, 651

mento, Exoca;tus, 518, 520
mento, Parexoccetus, 520
menlum, Trichopodus, 372
merra, Ejnnephelus, 13, 14, 746
merra, Boloceiitrus, 14

merra, Serramis, 13, 14, 746
mertensii, Caranx, 225
raertensii, Cha-todon, 105, 747
mertensii, Julis, 404
mertensii, Tautoga, 396
Mesoprion, 29
iIe.'<opristis, 71

metallicns, Diacope, 32
inette-mirrei, 95
micracinthus, Ca/poeta, 530, 531
m-icristius, 521
microbuglossus, 425
Microcanthus, 103
microceiphalus, Leuciscus, 584
microphthalmus, Macrones, 443,

446

microcephalus, Ophichthvs, 664,
665

microcephalns, Schizothorax,532

microcephalus, Silurus, 476, 487
microceplialus, Iriurus, 506
microceplwhis, Wallago. ill
microdoD, ColUchthys, 194
microdon, Otolithus, 194
microdonophis, 663
microdon, Pristis, 729
microdon, Sciama, 194
microdon, Scitenoides, 194
microgastropterygiiis, Arius, 459
tnicrognathus, Sca/rtis, 413
microlepidota, Eohita, 537
microlejndotus, Lalieo, 537
microlepidotus, Scomber, xt,

250, 747

microlepis, AloMsa, 639
microlepis, Amblypharjngodon,

554, 555
microlepis, Jolmius, 185
microlepis, Leiiciscus, 555
microlepis, Pseudoscimna, 185
microlepis, Rohtee, 525
microlepis, Systomus, 587
microlejns, Osteobrama, 587
microlepis, Toxotes, 117

Micromesiis, 743
Micrormigil, 521

Microncrna, 475
«wcronema, Danio, 596
micronotacanthus, Arius, 460
micropeltes, Ophiocephalus, xiii,

363, 365
Microphis, 679
micropht}mlma, Narcine, 733
microplithalmus, Eutropius, 471

microphthalmus, Gastrophysus,
702

microphthalmus, Laheo, 542, 748
microphthalmus. Tetrabranchus,

657
tnicropogon, Acanthopsis, 610
micropogon, Barbus, 563
micropogon, Barbus, 557, 563
micropogon, Batrachocephalus,

468
micropogon, Cirrhina, 536

micropogon, Schizothorax, 532
microprion, Ejnnephelus, 26
microj^rion, Serrauus, 26
microps, Carcbarias, 716
microps, Cobitis, 616
microps, Harpodon, 506
microps, Laurida, 505
microps, Neraachilus, 616
microps, Saccobranchus, 486
microps, Salmo, 505
micropteri, Cypsiluri, 518
micropterus, Exocaetus, 518
microp'terus, Gymnomur^na, 674
micropiterus, Murcena, 674
Micropteryx, 226
Micropus, 158, 747
Mii'ropus, 226
micropius, Pellona, 644
Microsicijdium, 298
microspathodon, 384
microstoma. Conger, 664
microstoma, Lutjanus, 74

microura, Dasyatis. 741
micrura, Pteroplatea, 741
micrura. Raja, 741
micruropterygius, Arius, 460
mile-lo-ah, 584
milesi, Cirrhina, 547
miles, Corvina, 185
miles, Holocentrus, 1 85
miles, Johnius, 185
miles, Macrochyrv^, 153
miles, Pseudosciaena, 185
miles, Fterois, 152
miles, Pterois, 153
miles, Scirena, 185
miles, Scorpama, 153
miliaris, Chsetodon, 747
militaris, Ageniosus, 469
militaris, Arius, 469
militaris, Osteogeniosus, 469
militaris, Silurus. 469
milk fish, 651
millepunctata, Percis, 263
miltostigma, Epinephelm, 26
miltostigma, Serrauus, 26
miuiata, Diacope, 24
miniata, Perca, 24
miniatus, Bodianus, 24
miniatus, Cromileptes, 24
miniatus, Ejnnephelus, 24
miniatus, Serranus, 24
minimus, Ophisurus, 664
mino, Ageneiosiis, 468
mino, Batrachocephalus, 468
minor indicus, Earengula, 637
minor, Monoceros, 2o9
minor, Mura;na, 669
Minous, 159

minoiis, Apistus, 159
minuta, Equula, 244
miuuta, Gazzn, 244
minutus, Cestreus, 316
minutus. Scomber, 244
ilionorus, 56
miojis, Ambassis, 55
mirrgah, 548
mirum, Calhptilum, 418
Misgurmis, 609
mitclielli, Mesoprion, 94
mitchelli, Psendeutropius, 473
mitis, Balistes, 686, 689
tnoa. Anguilla, 660
moadetta, Chorinemus, 230
moah, 555
moa, Miirmna, 660
ilobala, 744
imchhna, 541

modesta, Mayoa, 528

modestum, Glyptostemum, 499
modestus, Barbus, 579
modestus, Barilius, 589
modestns, Chatoessus, 632, 633
modestus, Discognathus, 527,

528
modestus, Glyphidodon, 385. 388
inodestus, Pcriophthalmus, 303
modestus, Puntius, 579
modestus, Semiplotns, 550
mogang-voval, 246
'nwh, 653
mohaylee, 540
moh^do-nee-konah, 598
Mola, 554
moJa, 583
mola, Amblypharyngodon, 554,

555
mola, Cyprinus, 555
mola, Julis, 398, 399
mola, Leuciscus, 555
molendinaris, Muriena, 673
mol-hotah, 691

moluccanus, Odax, 409
moluccanus, Psendodax, 409
molucca, I'empheris, 1 75

moluccensis, Clupea, 636
riioluccensis, Harengula, 636
moluccensis, Hippocampus, 682
moluccetisis, Thynnus, 230
Monacanthus, 684, 692
monangoo, 625
monckei. Hippocampus, 682
mon-e-o-ree, 589
inong, Bagrus, 463

mona^eros, Balistes, 694
monoceros, 208
monoceros, Aleuteres, 693
monoceros, Alutera, 693
monoceros, Balistes, 693
monoceros, Cobitis, 615
')tionoceros, Harpwus, 209
monoceros, Monacanthus, 692,

693
monoceros,Nemacheilus,612,615
monochrous, Gymnothorax, 672
monuchrous, Salarias, 329
mouodactyla, Scorpcena, 159
Monodactylus, 234
monodactylus, Apistes, 159
monodactylus, Minous, 159

monogramma, Scolopsides, 85
mouogramma, Scolojtsides, 86
monogramma, Scolopsis, 86
Monoprion, 56

Monopterhinv^, 723
Monopterus, 655, 656
monostigma, Diacope, 39
wonostt^7>ia, Lujanus, 39
monostigma, Mesoprion, 39
monostigma, Mesopirion, 42
J/onotretws, 699
monstrosa, Scorpcena, 162

montana, Cobitis. 616. 617
montana, Schistura, 616
montanus. Bagrus, 449
montanus, Macrones, 443, 449
montanus, Nemacheilus, 613, 616
?nonta7ius, Nemachilus, 617
»7wntanMs, Ophiocephalus, 367
mookarah tenkee, 742
moolean, 685
wooUaTi tiriki, 736
TOOoHu plachay, 708
mooioo oUey, 652
7rtoontZa-fcwi-fcaA'asi, 170

inoonda-kun^kilchi, 214
moonjilli, 392
mookalee, 233

m^okalee-parah. Scomber, 234
mookalee, Trachinotus, 234
moorghee, 483
mooroo-bowtoo, Scorpreiui, 151
moo-roo-kee-dah, 140
mooskoom-parah, 227
«ioota/i, 204
«ioota/iree, 129
mootah, Chwtodon, 204
morah, 543
mor-ah-kee, 548
moraXa, Cyprinus, 541
morala, Labeo, 541

TOoran candai, 650
morar, 585
TOororo, 555. 585
morar, Aspidoparia, 585
morar, Cyi-iWjiits, 585
TOororcnsis, Barilius, 591
morar, Leuciscus, 585
morori, 585
morah, Mora/ra, 585
moreh, Cobitis, 614
Moringua, 658. 666
Moronopihis, 67

morrhua, Serranus, 21

wor-ri-a/i. 598
iibruliKS, 534
morrul, 366
mosal, Barbus, 565
inosal, Cyprinus, 564
mosaJ, Labeobarbus, 553
jHOsoo, 537
mossambiciis, Syngnathus, 678
motius, Clupomodon, 643
motias, Clupea, 643
«iotittS, Pellona, 645
motius, Pellona, 642, 643
motta, Elacate, 256
mottechi, 345
motft kola kende, 345
«4otttsi, 472
mou-ah, 585
mouchete, Tetrodon, 705
mowa, Anguilla, 660
Mrigala, 547, 548
mrigala, Cirrhina, 547, 548
mrigala, Cyprinus, 547
mucknee, 50, 587
mvddeeru, 633
7>i?iddu candai, 634
tnu/2i-bom-mi-day, 340
mud skate, 730
mud-skippers, 303
mugah, 618
mugah, Nemacheilus. 618
Mugil, 346
MUGILID.B, 346
mukhan sorrah, 715
muk-ka, C02
mukni, 555

mukuljellah, 444
m!tZ-!a, 480
mulleer. 448

mulleri, Carcbarias, 711, 713
TOuKeri, Carcbarias. 716
mulleri, Nebrius, 725
mulleri, Silurus, 480
tnuIJeri, Wallagoo, 480
Mui.LiD^. 1 19

Mulloides, 122

muUya, Cltondrostoma, 527
«iu!i«-c?ier«, 52
7nullu-jubbu, 52
Jliiliu^ieueus, 123
mullu-tha'TU, 52
multibarbis, Choridactylus, 161

miiltibarbis Chorismod.actyhn-

,
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multicolor, Apisies, 157
tnnlticlens, Anthias, 27. 746
multidens, Aprion, 746
muUide7itata, Ptyobranchus, 666
multifasciata, ^sopia, 430
multifasciata, Synaptnra, 428,
430

multifasciatus,NemacheiIns,613,

617
multifasciatus, Synaptnra, 430
muUiradiatus, Plotosus, 482
multita:niatus, Apogon, 57, 66,

101

mnltifasciatns, Mullus, 124
multifasciatus, Parujieneus, 124
multifasciatus, Upeneu.s, 124
multiocell.atns, Antennarius, 271

mulvel, 536
munduttee. 561

mungee wahlah, 478
'mungil-ciiUcm'ah, 15

mungil yata, 443
mungUmajnuli, Spams, 40, 41,

43

mun-glee-aJi-nee, 489
Tnungo-park, Balistes, 688
munja cooli min, 109

Mura:na, 659, 667
Muraina. 338, 659
Muricncsux, 658, 661

MnR^Nii>.E, 655, 658
Muricnicbthys, 658, 663
MuR.«NIDiE ENGTSCHIST.a;, 659,

667
MnR.ENID.E PLATYSCHIST^,

658, 659
ilurcendblenna, 674
Murmnophis, 667
Murmnopsis, 663
muralis, Eleotrioides, 311

muralis. Eleotris, 310
muralis, Valenciennea, 311
murtljan, Myripristis, 170
mnrdjan, Perca, 170

murdjan, Scicena, 170
muricata, Pterois, 153

muricatits, Lo2)hius, 273
murius, Bagrus, 472
murius, Eutvopiv,s, 472
murius, Pimelodus, 472
murius, Pseudeutropius, 471,

472
inuri vacha, 472
murl, 366
musalli, 84

musiha, Cyprimis, 541
mttssara, 126

mussoassah, 129

miiSSMla/i, Barbus, 565
MCSTELINA, 710, 720
mustelus, 710, 720
rauticus, Trichiiunis, 200
mutijella, 447
TOM-toofc-dafi, 312
muttah, 368
mutta tirke, 744

mutthi, 636

ikfj/cieropcrco, 8, 9

Myctophwm, 506, 507
Mtliobatid^, 727, 742
Myliobatis, 742

mylio, Sparws, 141

myJ^meen, 199

Myhrina. 743

myops, Stt!^no, 504
myops, Sauiiis, 503, 504
myops, Hynodus, 504

rayriaster, Mesoprion, 37

mi/rtoster, Serranus, 24

Myriodon, 747
Myripristis, 169

myrus, Muraina. 662
mysorensis, Barbus, 563
mysorensis, Cobitis, 610
inysoricus, Perilampus. 595
mysoricus, Silwrus, 476, 477
mystaciiia, Clii/pea, 627
mystacoides, Engraulis, 625
mystax, Clupiea, 626
mystax, Engrauli.s, 624, 625
mystax, Engraulis, 627
mystax, Stolephoriis. 625
mystax, Thryssa, 625
Mystriophis, 664
Mystus, 630, 653

7^aa«^?>«, 14

nahat, 128
nageb. Pristipoma, 746
vaharn. 565, 650
7ia/i kelletee, 473
nah-lah-ku, 431
nai-kemtchi, 31
naim, 548
nair-meen, 7

nalajia, Hippoglossus, 422
)iala-sa«dat«o/t, Stromateus, 24 7

naHa dindi, 730
vallah jellah, 465
nalla-katclielee, Corvina, 187
«a!!a tc«ieree, 733
nalua, Ambassis, 53
7iaZ«a, Ambassis, 54
nalua, Chanda, 53
nama, Ambassis, 50, 52
nama, Bogoda, 50
nama, Ckanda, 50
immah-parah, 225
nama-paTmi, 23
nancar, Cirr/wnws, 536
jiancar, Ci/j)rmtts, 536
nandi butchua,, 490
NANDID.E, 127

nandii!., 535
Nandixa, 128
Kandhia, 534
naudiua, Cirrhinus, 535
uandina, Ci/yrinKS, 536
nandina, Labeo, 535
nandina, Rohiia, 535
Wane?JO ides, 127

nandioides, Catopra, 131
N and us, 129
iiandiis, Coiiis, 129
Kangi-a, 493
manjra, JIfacrones, 494
nangra, Pimelodus, 494
naolli, 292
Narcine, 733
narhiori, 743
narinari, Myliobatis, 743
narinari, iJaja, 743
narinari, Stoasodon, 743
naritus, Clionerhinus, 699
naritus, Tetrodon, 699
Kaseus, 202
Naseus, 208
nashii, Barbits, 552
nashii, Scaphiodon, 551, 552
nasica, CJupanodoji, 634
A^aso, 208
7ias!ts, ^cariifturus, 208
nasus, Chatoessus, 632, 634
nasus, Cliipea, 634
nasus, Coirmo, 187
nasus, Dorosoma, 634
nasus, Ostracion, 695, 696
nasus, Schizothorax, 532

nasus, Sciicna. 187
nasMta, Netuma, 463
nasttta, Platycara, 527
nasutus, Arius, 463
natsooli. 267
«otfoo, 629
Kauclerus, 228
Naucrates, 228
naucrates, Echeneis, 257
nauphela, Psendorhombus, 424
na^vettee, 320
Nehrius, 725
nebulo-punctatus, Gobius, 294
neb%Uosa, Anguilla. 659
nebulosa, Botia, 606
nebulosa, Mursena, 668, 673
nebulosa, Saurida, 504, 505
nebulosa, Scifcna, 136
nebulosus, Callichrous, 476
nebulostis, Clieilinns, 394
nebulosus. Dentex, 505
nebulosns, Gobius, 288
nebulosus, Gymnothorax, 673
nebulosus, Julis, 400
nebulosus, Lethrinus, 136
nebulosu-s, Nandus, 130
nebulosus, Platyglossus, 398, 400
nebulostis, Serranus, 17, 19
neddean jabbu, 584
neela katv/rnee, 443
neela-panni, 23
nee much, 490
neglecta, Scorpmna, 150
neglectus, Hemiramphus, 515,

517
neglectus, Platyccphalus, 275
nebereus, Harpodon. xvi, 505,

506

nebereus, Osmerus, 506
nebereus. Saui-us, 506
neilghcrriensis, Danio, 595, 597
neilgberriensis, Paradanio, 697
neilgherriensis, Rasbora, 584
Neill. A. B.. Esq., vii

JCeill, Capt.. vi

neilli, Barbus, 568, 569
neilli, Corvina, 188
neilli, Cossyphus, 392
neilli, Gobius, 290
neilli, Osteochilas, 545
neilli, Pristipoma, 75
neilli, Kobtee, 586
nella, Arius, 458, 465
nella-katclielee, Labrus, 189
nella, Pimelodius, 465
nella vekal sorrah, 715
Nemacheilus, 606, 612
Neraachilichthys, 605, 61

1

Nematagnus, 747
Nemipterus, 90
Nemophis, 336, 337
nenga, Arius, 457, 458
nenga. Pimelodus, 458
neoguinaica, Albula, 649
neohmvii, Clupea, 638
neohowii, Sardinella, 636
Neosebastes, 149

Neoscopelus, 506
nejmlensis, Mugil, 352
nepnira, 540
Nerophis, 676, 680
nesogallica, Pempheris, 175
nesogalliais, Chironectes, 272
nesogallicus, Engraulis, 626
Netasomata, 680
nettee-kunla-moUah, 307
netteli, 6U2, 629
Netmnna, 456
netuma, Arius, 463

netuma, Bagrus, 463
netmna, Netuma, 462
ueucrates, Ecbeneis, 257
nga-ain, 368
nga-ain-di, 366
nga-beh'byoo, 655
nga-byans-ma, 370
nga-chong, 560
nga-congree, 250
nga-dane, 537
nga-dan-gah, 237
nga-doung~zee, 584
nga-gyee 487
nga-gyein, 548
nga-lwo, 537
nga-hpeh, 653
nga^hpyen-boo , 585
nga-lvpeh-oung, 587
nga-h.'pan-ma. 587
nga-htway, 454

Mffd ike, 446
mja joung, 444
nga~khon-ma, 571
nga-khoo, 485
nja-i/ioon-ma, 579
nga-khon-mah-giiee, 560
nga-koon-nyat, 600
nga-kouk-thwa, 453
nga-koun-ma, 52
vga-kya, 96
nga-kyee, 487
nga-kyin, 548
nga-kyouk-pah, 462
nga-lay-toun, 576
nga-la-n-ah, 593
nga-leh, 545
nga-loo, 541

HSftt-towaJi. 571
nga-lyk-pnja, 113
nga-man-dan, 598
nga-ma-way-doll-wett^mg, 339
nga-maway-doh-nga, 338, 340
nga-mee-loung, 128
nja-)ne-io!tng, 598
njo-mi/em-tottbom, 490
nga-myit-chin, 538
nga-myit-tsa7i-nee, 538
nga-nan-joung, 492
nga-nauch-youn, 684
nga-nek-pya, 536
nga-ne-pyah, 535
nga-net-hya, 587
nga-noo-than, 536
nga-ohri'don, 535
nga-ong-tong, 636
TC^o-pa-nce, 43
nya-pan-ma, 555
nga^pa-tlwomg, 114
tiga-pay, 637
nga-paying-ki, 276
ngapee, xii

nja-pfce, 653
nga-phyin-gyan, 698
nga-phyinr-thaleb, 374
nga-plwung-yo, 617
nga^in-thick-kouk, 374
nga-pok-thin, 187

nja-jjoojtgmo, 176

mja-jiottss-mas, 194
nga-pree-gryn, 96

TCjayri, 370
nga-prong-gryn. 117
nga-pron-ka, 166
nga-pus-soond, 236
?i^a-rm, 266

7i(7a-5abasa-S(X, 69
nga-sa-ring, 448
nga-sheen, 656
nga-shengna, 116
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n^a^ia-dun. 187
ngortan-youet, 650
nga-ta-zee, 576
nga-tha-bojt, 295
nga~tha-dyk, 7

nga-thaing, 553
nga-thak-hnvJ, 96

nga-tiia-lay-doh, 607. 608, 610,

611

nga-tliOr-louk, 640
nj/a-t/iai-to, 453
nga-towktoo, 19

nga-towktoo-shweydoo, IS

ngorwah, 140
nga-vjet-ma, 96

iijawet-sat, 98
9t<;a yan dyne, 363
nga-yeh, 466
n^o-ym-younsa, 535
ngor-yoimg, 458, 466
nga-zen, 354
mj<v2e?i^soj), 555
nja-zim-bi/oom, 583
nga^zin-yine, 448
nga-zin-zat, 52

nja-swi-zine, 447
nicobarcensis, Cha^todon, 112
nicobariensis, Holacanthus, 112
nieuhojii, Echeneis, 258
nieuholii, Myliobatis, 742
uieuhofii, Eaja, 742

nieuhofi, Triacanthus, 685
niger, ^pistes. 156

nigcr, Balistes, 686, 688
niger, Balistes, 692
niger, Culius, 313
niger, Erythrodon, 692
niger, Gymnapistes, 156
niger, Gynmapistus, 156
niger, Prosopodasys, 156
niger, Pyrodon, 692
nigerrima, Meladernia, 256
niger, Scomber, 256
niger, Schizothorax, 531

niger, Stromatens, 247
niger, Xenodon, 692
niger, Zenodon, 692
nigra, Elacate, 256
nigra, Eleotris, 313
nigra, Murajna, 668, 674
nigrescens, Callichrous, 478
nigrescens, Caranx, 211, 223
nigrescens, Halichoeres, 399
nigrescens, Lalieo, 535, 536
nigrescens, Lahrus, 399
nigrescens, Platyglossiis, 399
nigricans, Apogon. 58, 59

nigrica/ns, Cliaitodon, 205
nigricans, Ophiocephalus, 365
nigricans, Pha/ropteryx, 128
nigricans, Plesiops, 128
nigrica7is, Scarus, 413
nigriceps, Serraiius, 14

nigripes, Caranx, 221

uigripinnis, Amia, bl

nigripinnis, Apogon, 60
nigripinnis, Apogon, 63
nigripinnis, Caraux, 225, 747
nigripi7inis, Epinephelus, 25
nigripinnis, Labeo, 535, 544
niLTofasciata, Seriola, 227. 228
uigrofasciatus, Barhus, 559, 578
nigrotasciatus, Barilim^, 597
nigrofasciatus, Danio, 595. 597
nigrotasciatus, Nomeiis, 227
nigrojasciatus, Serraims, 26
nigrofuscus, Acanthurns, 205
nigrofusciis, Chattodon. 205
nigromacidata, Apttrigia, 656

nigromarginatns, Opisthogna-
thus, 266

nigropunctatus, Crayracion, 704
nigro]iunctatus, Tetrodon, 7U0.

704
nigroviridis, Tetrodon, 707
nigrwin, Diagramma, 78
nigrum, Pristipoma, 78
nillum koranjan, 261
nil-usu, 573
nil-talapat-giraivah, 406
nitidus, Antennarius, 272
nitidus, Polotus. 74
niveatus, Tetraodon, 702
nobilis, Otenops, 372
nohilis, Lates, 7

nobilis, Osiihromenus, 372
nobilis, Racmnda, 532
nobilis, Scbizothorax, 532
nobilis, TricJwpodus, 372
noct, Sargns, 133

noir, Baliste, 692
N0MEID.E, 747
nooleni, 35, 36
noonah, 634
noordzieki, Amia, 1 1

noordzieki, Apogon, 57, 101

noree nalaka, 421
notata, Apogon, 64
notata, Genynroge, 41

notata, Genyoroge, 46
notata, Platycara, 528
notatus, Ambassis, 52
notatus, Callichrous, 478
notatus, Glyphidodon, 385, 386
notatus, Lutjanus, 41

notatus, Synagris, 93
notatus, Zeus, 241
NoTiD.\NiD^, 709, 723
Notistium, 198
notophthalmus, Julis, 399
notopsis, Platyglossus, 397, 398
notopsis, Julis, 398
NOTOPTERID^, 438, 653
Notopterus, 653
notoptertis, Gymnotus, 653
notostigma, Nemacheilus, 613,

618
notota^nia, Scolopsis, 85
mottiemi, Serramis, 36
nouleny, Serranus, 35
Novacula. 390. 401
novacnla. Chela, 603
novacula, Leuciscus, 603
Novaculalichthys, 401
novacula, Pellona, 643
novaculoides, Xirichthys, 409
novehoracensis, Naucrates. 229
novemfasciattis, Apogon, 59, 60
noTemmacuIatus, Diodon, 708
novejn-radiatus, Gobitis, 304
novem-radiatus, Periophthal-

mus, 304
novemstriatus, Apogon, 66
no-woo, 499
nubila, Muraina, 671
nuclmlis, Amphacantluis, 168
nuclialis, Chanos, 661
nuchalis, Equula, 241
nuda, Trygon, 736
nvddee-meen, 7

nudMS, Chirocentnis, 652
nu-ga-dee, 540
nukta, Cyprinus, 543, 552
nukta, Labeo, 524, 635, 543
nulla-gandu-menii, 536
VAiUah-ramah, 301
nullatan, 295
nuUa-torriti, 115

nullian sorrah, 712
nullie, 487
nummifer, Antennarins, 271, 272
numniifer. Chironectes. 272
nuna-niottah, Gohius, 286
nuna tenggara, 445
nune-pa/rah, 220
nung-gra/re, 499
nunus, Gobius, 297
Nuria, xiv, 582, 604
nus-sali-rue, 200
nutcha/r-chcw, 114
nut-tiah, 176

nya-kya-ma, 1 1

7

Nyctophus, 506

obesus, Trisenodon, 720
ohliteratus, Aluta/riiis, 693
ohlonga, Ambassis, 50, 51, 52
oblonga, Equula, 243
oblonga, Salmophcisia, 603
oblongus, Amblyrhyncotus, 702
oblongus, Carangoides, 222
oblongus, Caranx, 211, 222
oblongus, Gerres, 98, 99
oblongus, Physogaster, 702
oblongus, Tetrodon, 699, 700,

702
oblongus, Trachinotus, 233
obscwra, Acoura, 619

obscwrwm, Pelor, 161

obscurus, Thcrapon. 70

obtnsata. Sphyr^na, 342. 343
obtusirostris, Exocaatus, 519
obtusus, Discognathus, 528
obtusirostris, Eutropius, 470
obtusus, Rhinobatus, 731

ocecmicus, Holocentrus, 15

ocea/)iicus. Serranus, 16

ocellaris, Amphiprion, 379
ocellata, Cobitis, 614
ocellatiis, Anosmius, 707

ocellatus, Canthogaster, 703

ocellatus, Gobiiis. 287
ocellatiis. Platax, 109

ocellatus, Psihnotus, 70S
ocellatus, Tetrodon, 707
ocellicauda, Philypnus. 309
octofasciatus, Ch;eiodon. 108,

109

octolineata, Diacope, 33, 46

octolineatus, (Hurtodon, 108
octolineatics. Mesoprion, 46
octolineata, Paramia, 66
octovittata, Diacope, 33
octovittata. Genyoroge. 33

octovittatus, Cheilodipterus, 66

oculata, Cobitis, 608
oculatus, Bagrus, 448
oculatus, Balistes, 688
oculatus, Canthidermis. 688
oculatus, Macrones, 443, 448
Ocyurus, 29

Odax, 409
Od^ntamblyopiis. 316
Odontaspis, 722
Odonteleotris, 309

Odontobutis, 309
Odontogobius, 282

Odontoneotes, 94

oeur. Mugil, 347, 353
ogilbii, Abramis, 588
ogilbii, Osteobrama, 586, 588
ogilbii, Rohtee, 586, 588
ogilbii, Systomus, 588
Ognichodes, 316
oil sardine, 623, 636
olfax, Osphromenus, 372
oligacauthus, Chanodon. 109

oligacanthus, PoracftffitocZon, 109
oligodon, Pseudorhombus, 424
oligolepis, Anabas, 370
oligolepis, Arelia, 433
oligolepis, Cynoglossus, 432, 433
oligole]}is, Mcgalops, 650
oligolepis, Mugil, 348, 358
oligolepis, Plagusia, 433
Olistus, 210
olivaceura, Pristopoma, 73
oUvaceus, Canthopihrys, 609
olivaccus, Mugil, 348, 357
oUvaceus, JS'aseus, 209
Olyra, 441, 474
Ompok. 475
00-chra-dah, 235
oodan, 98

oolan, 133

oolaree, 555
oolee perlee, 574
oolim-jiarah, 220
ooloou'ay, 295, 505
ool-]}a-thy, 276
oolum, 640, 641
oontoo-mossal, 296
oordah, 174
oorialli, 631

oorookoolti sorrah, 725
ooshee-collarcJiee, 512
oo-suf-foo, 315
opercles, serrations of, 9

operculare, Pristipoma, 76
opercularis, Callionymns, 321,

323
opercularis, LethrinuB, 136
Ophicardia, 656
Ophichthys, 658, 663
Ophidiid.!e, 417, 419
OpMdium, 661

Ophiocara, 309
ophiocephala, Ophiocara. 312
Ophiocephalid^, XV, 362, 439
( iPHiocEPHALiD^, breeding of.

362
Ophiocephalus, x, 363, 489
ophiocephalus, Eleotris, 312
ophicepihahis, Philypnus, 309
ophiodon, Sauridichthys, 506
ophiodon, Saarus, 506
Ophioscion, 184
ophis, Mura^na, 673
Uphisoma, 660
Uphisternon, 657
ophis, Thcerodontis, 673
Ophisuraphis, 664
OpiJiisurus, 663
OphthalmolepiSj 407
ophuysenii, Mesoprion, 46
Opisthognathus, 266
Opisthonema, 634
(Jpisthopterus, 623, 646
Opistocheilus, 531
Opisotomus, 202
Oplopomus, 282
Opsaridmm. 588
Opsarius, 588
o-pul-dah, 648
oranim, Teuthis, 168
orbicularis, Amia, 65
orbicularis, Apogon, 65
orbis, Chmtodon, 115, 236
orbicularis, Platax, 236
orbis, Ephippus, 115
orbis, Ilarches, 113

Orcynopsis, 253
Orcynu^, 251

Oreios, 612
Oreini, sometimes unwholesome,

533
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Oremus, xiv, 529, 60+
orientale, Diagramma, 80

orientale, Holocentruin, 172

orientalis, Anthias, 80

orientalis, Brachirus, 429
orientalis, Callionymus, 321,

323
orientalis, Channa, 368

oriCTitelis, Chanos, 651

orientalis, Dactylopterus, 279

orientalis, Dalophis, 665

orientalis, Grammistes, 28

orientalis, Ophichthys, 664, 665

orientalis, Pelamys, 253

orientalis, PlectorJiynchus, 80

orientalis, Pleuronectes, 429

orientalis, Rliynchobdella, 338
orientalis, Serranus, 80

orientalis, tSphagehranchus, 66.5

orientalis, Synaptura, 428, 429

ornatissvmus, Balistes, 691

ornatissimus, EerpetoicMliys, 665

ornatissimus, Ophichthys, 664,

665
ornatissimus, Rhinecanthus, 691

ornatmn, ScylUum, 726

omatus, Balistes, 694
ornatus, Gobius, 294

omatus, Gomphosus, 406

omatus, Lethrinus, 137

ornatus, Notopterus, 654

ornatus, Rhytichichthys, 171

omatus, Scatophagus, 114, 115

o-ro-tam-dah, 19

orthorhynchus, Hippoglossus, 422

oryx, Salarias, 332

Osmobranclais, 326

Osphrovienoidei, 369
Osplirotnenoides, 127

Osphromenus, 371

Osphromenus, breeding of, 372

Osphromenus, nests of, 372

osseus, ycifena, 193

osseus, Tholichthys, 102, 103

Osteohrama, 586

Usieochilus, 545, 604

Osteogeniosus, 440, 469

osteograjphus, Leuciscus, 595

osteographu^, Perilampus, 595

Ostracion, 684, 695

OSTRACIONTINA, 684, 694

otaitensis, l^empheris, 175

Otulithus, 195

ottah, 1 65

ovalis, Contronotus, 234

ovalis, Soiea, 429

ovaree candee, 584

ovala, Solea, 425, 426

ovata, Solea, 426

ovatus, Gasterosteus, 234

ovatus, Trachynotus, 234

owerdi, Chela, 602

owenii, Leuciscus, 602

owenii, Pelecus, 602

Owen, Professor, vii

OxycheiUnus, 393

oxycephala, Scorpsenopsis, 150

oxycephalus, Scorpaina, 150

Oxycirrhites, 144

Oxygaster, 599

Oxymonacanthus, 692

Oxyporhamphus, 512

Oxyrluna, 722

oxyrhynchus. Conger, 662

Uxyurichthys, 282

Oxyeleotris, 309

Oxymetopon, 309

oyena, Gerres, 99, 100

oyena, Lahrus, 99

oyena, Smaris, 99

oa-o-Zo, 592

paarl-coorchee, 242
paatlia, 705
pabda, 479
pabda, Callichrous, 476, 479
pabda, Sih/rus, 479
pabda, Wallago, 479
paho, Callichrous, 476, 477

pabo, Schilbe, 476
pabo, Silurus, 477
pabo, Wallago, 478
pachycentrum, Serranus, 25. 26

Pachystomus, 588

pacifica, Cobitis, 313
padangensis, Gobius, 294
Pxcilocephalus, 663
pcBcilinotus, Serranus. 21

pcecilinotus, Tetraodon, 702

Pcecilophis, 667

pmcilopterum, Diagramma, 82
piecilopterus, Exocatus, 518
p(^cilura, Raja, 741

pcecilurus, Trygon, 741

Pagrus, 138
Paqrina, 134
piah-boh, 477

palvmum kolah, 510
pah-no-dali. 110

pah-noo-dah, 105

pah/ruah, 585
paikeeli, Perca, 73

paikeeli, Pristipoma, 73

painah, 105

painnee-meen, 7

pairatalis, Chcetodon, 114

pah-tah, 590
Paljsichthtes, 709
palah bontah, 651

palasah, 640
palasah, Alausa, 640
palasah, Clupea, 640
pala, Chanos, 651

pala sorrah, 712, 713
palasorrah, Carcharias, 7 1

2

palitir-keetclia/ii, 69

pallasii, Notopterus, 653
pialUda, Echeneis, 258
pal sorrah, 716
pallu, 477, 479
palustris, Crocodilus, xii

pama, Bola, 193

pama, Collichthys, 194
pama, Scimna, 194, 195

pama, SciiJenoides, 193, 194
pamiboo meen, 658
panaina-hullaivaie, 23
pan, Brachirus, 429
pancalus, Macrognatlvus, 340

pancalus, Mastacembelus, 339,

340
Panchax, 521

panchax, Aplocheilus, 523
panchax, Esox, 523
panchax, Haplochilus, xiv, 522,

523
pandoomenoo, Perca, 7

pandu-kopah, 7

pcmdu-menu, 7

Pangasius, 440, 469
pangasius, Pimelodus, 470
pangia, Acanthophthalmus, 610,

611

pangia, Cobitis, 610
pangkal, 340
Pangio, 610
pangusia, Cyprinus, 541

pangusia, Gobio, 54

pangusia, Labeo, 535, 541

pangut, Rohtee, 581

pangya, 611

panijus, Ckeilodipterus, 315,

747
panijus, Sillago, 315
panionrf-gryn, 117

panoo-girawah, 396
pan, Pleuronectes, 429

pan, Sofea, 429
pan, Synaptura, 429

pan, Synaptura, 428, 429

pa/ntherina, (iymnomura;na, 674

pantherina, Sidera, 673
pcmtherinii^, Cirrhites, 144

pantherinus, Epinephelus, 19

pantherinus, Gymnotlwrax, 673

pantherinus, Holocentrus, 19

pantherinus, Ichthyophis, 674

pa/ntherinus, Murcenophi-s, 672
pantherinus, Platophrys, 425

pantherinus, Rhomboidichthys,
425

pautlierinus. Rhombus, 425

panther inii,s, Serranus, 19

pantherinus. Spams, 144

pantherinus, Tetrodon, 705

pantouflier, Squale, 720

pa-o-char, 585

pa-por-daii, 201

papillatus, Barilius, 592

papua, Tetraodon, 707

papilio, Periophthalmus, 303

Paracasio, 94
Paracantkistius, 8

para, Caranx. 220
Parachcetwichthys, 282
Paracirrhites, 144

Parade^itex, 89

Paradiodon, 708
Parahalistes, 686

Paradanio, 594
paradiseus, Polynemus, 176

paradiseus, Trichidion, 176

!

paradoxum, Soleuostoma, 676

Paradides, 67

pa/raga, 555

pa/rah, 231

para fcorava, 367
Parafautiitca, 599
Paralttteres, 692

Parambassis, 49

Pa/ramia, 65

Paramonacanthus, 692

Pa/ranandus, 130

Paranguilla, 659

ParantMas, 27

Pa/rapercis, 262
Paraplagusia, 431

Parapocryptes, 299

Parascorpcena, 150

para, Selar, 220
Paraserra««s, 8, 9

Parasiluriis, 480
ParaPractus, 210
Parotri/3om, 736
Pardachirus, 427
pardalis, EpinepheluSj 13

partJaKs, Serranus, 13

pa/reh, Trygon, 737

Pareleotrini, 281

Pa/releotris, 309

Paretropius, 414

Pa/rexoccetus, 518
paretia, >4twteres, 694

Pargobius, 282

parZ sorrah, 712

parparaal, 340
parrce, Albula, 649

parrah, Barbus, 558, 572
piarrah perlee, 572
parrah, Puntius, 572
parrandee, 84

parravay-kolah, 518
parsia, Mugil, 346, 350
parsia, Mugil, 355
Parupeneus, 123

parM, Stromateus, 247
porriiini, 233
pania, Echeneis, 258
porva, Platygaster, 643
paruidenfata, Ptyobro/ic/i^iS, 666

parvipinnis, Arius, 457, 460.

465
pariws, Tetraodon, 704

])astinacoides, Trygon, 737

pa sorra/i, 720
pas«i«a, 48

patasi, 473
pathi-piarah, 226
patia kerimdi, 579
patee sootonsT, 424
patoca, Leiodon, 703
patoca, Tetrudon. 700, 703
patoca, Tetraodon, 702
pauni eyri, 370
pausixis, Cyprinus, 541
pai)«rta»iis, i??iom!)«s, 425
pavimentata Rita, 454, 455
pavimentatus, Arius, 455
pavonacea, Cobitis, 613
pavonaceus, Nemacheilus, 612,

613, 614
pavonina, Solea, 427
pavoninus, Achiras, 427
pavoninus, Pardachirus, 427
pavoninus, Pleuronectes, 427
pavomwiis, Serranus, 42, 43
Pearl oyster beds injured by

skates, 730
pecttnatiis, Pristis, 729
pectmideiis, Pimelodus, 468
pectinirostris, 4pocri/pies, 308
pectinirostris, Boleophthalmus,

308
pectinirostris, Gobius, 308
pectinopterum, Glyptosternum,

496, 497, 499
pectoralis, Atherina, 344
pectoralis, Gomphosus, 405, 406
peddah-nwttah. Scomber, 256
peddah poorau'ah, 628
pedaraki, Mugil, 359
peddo/raki sovere, 359
PjiDICULATI, 271
Pediculati, 269

peedah, 51

Pegasus, 279
Pegisidx, 279

Pegusa, 425
pelagica, Lampugus, 248
pelanndes, Scomber, 262
Pelamys, 253
pelamys. Scomber, 252
pelamys, Thynnus, 252
Pelates, 68

peZhtcicZiis, Ambh'jiharyngodon,
555

pellucidus, Leucisciis, 555
Pellona, 623, 642
Pelor, 160

pema, 482

penibili-girawah, 399
Pempheris, 175

pennah, 190

pentacanthus, Chmtodon. 236
pentacanthus, Perca, 28
peutadactyla, Coryphcena. 402
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pentadactyla, Novacula, 402
pentadact) Ins, Hemipteronotus,

402
Pentaprion, 101

I'cntapus, 03
jientophthalmos, Mastacembehts,

338
]icj)0, Scai-us, 412
Peprilus, 246
Percid^, 5, 6

Percina, 5, 7

Percis, 262
I'ercoidei, 5. 144, 342
percula, Amphiprion, 378, 379
licrcula, Lutjanus, 379
pcregrinus, Pseudophycis, 417
Perilamj^UA, 594
Perilampiis, 598, 605
Periophthalmini, 281, 303
Periophthalmodon, 303
permphthalmoides, Gobias, 294
Periophthalmus, 303
periophthalmus, Salarias, 329,
333

perlee, Pnntius, 571

permutatus, Heniochus, 110
2>eronii. Caranx, 216
peronii, Hemipimelodxis, 467
peronii, Pimelodus, 467
peroom-liilche, 95
perooin tiriki^ 741

perrotteti, Pristis, 728, 729
persee, 591
perseus, Perilampus, 598
personatiis, Gobius, 292
jyerspicillaris, Tetraodon, 706
petaiirista, Caranx, 226
petersii, Tetrodon, 707
petersi, Ilapalogenys, 77
jjetersi, Saurenchelys, 663
Peters, Professor, vi

petiaht 565
Petrometopon, 8, 9

petrophiltis, Qonorhynchus, 530
Petroscirtes, 326
pet-toh-ee, 572

pfeifferi, Engraulis, 628
pfeifferi, Murajna, 672
pfeiifera;, Polynemus, 178

pfeifferi, Sidera, 673
pSeifferi, Stolephorus, 628
plKBnistomus, Serranus, 27
phoeops, Scolopsides, 85
phoeops, Scolopsis , 85
phaeton, Serranus, 360
Phagorus, 483
2Jhaiopus, Julis, 398
phawtmnia, Julis, 400
phaiotceniatus, Mesoprion, 46
Phalacronotus, 475
pihaleratus, Balistes, 687
Pharopteryx, 127
Pharyngognathi, 377
Pharyngognathi 7)ialacopterygii,

509
pliasa, Clupea, 627
2>hasa, Engraulis, 627
jjhayriana, Opiicardda, 656
Philypni, 281, 308
Philypncdon, 308
Philypnus, 308
pliolicephalus, Opsarius, 600
Pholis, 325

plwloe, 653

phool dlwk, 368
phoxocheila, Cobitis, 609
Phtheirichthys, 257
pJiula, Ambassis, 50
fi/viila, Clianda. 50

phnla, Leuciscus, 602
2'/r«i chela, 602
phulo. Chela, 600, 602
phulo, Cyprinus, 602
phutunio, Barbus, 556, 559, 578
phntunio, Cypriniis, 578
phutunio, Puntius, 578
phutunio, Systomus, 578
phutuni pungti, 578
phymatodes. Scyllimn, 726
Fhysodon, 710, 711, 713
Phtsostomi, 438
physostomi apodes, 655
j>ica, Diagvamma, 80
piclh-rii, 374
picoidcs, Diagramma, 83
picta, Jlursena, 667, 672
picta, Perca, 81

pictum, Diagramma, 71, 81, 82,

83, 747
pictum, Lamnostoma, 665
picturata. Alutera, 694
pictns, Cbaitodon, 105
pictus, Chironectes. 272
pictus, Orammiistes, 82
pictus, (?!/TOTiothoraa!, 672
pictus, Lutjanus, 82
pt-t-fcce, 480
piindthee, 116
pilah gokundu, 455
2yillincha/ii, 415
pilli-parah. 226
pilosus, Uolocanthus, 704
pilot fishes, 229
PiMKLEl'TERINA, 142
Pimelepterus, 142

Pinielomeiopom, 391

jptmpernait, 658
pinguis, Atherina, 344
pinjalo, Cjesio, .i4

pinjalo, Odontonectes. 29
2'm-ia-n9a-ba-'^)i(t/i, 128

pinnauratus Barbus, 557, 561
pinnauratus, CyclocheiUchthys,

561

pinnauratus, Puntius, 561
pinniceps, Antennarius, 271
piiscatorius, Leuciscus, 589
yiscatoriits, Oysariws, 589
piscis, Hystrix, 708
piscis, Monoceros, 209
Pisoodonophis, 664
pitthor-kermndi, 571
pitoZ fcas, 415

plachee, 699
Piojioscioii, 184, 193
Plagiostomata, 709
plagiostomus, Oreinus, 529, 530
plagiostomus, Schizothorax, 530
2>lagiosum, Chiloscyllium, 726
plagiosum, Scyllium, 726
Plagusia, 421, 431

planieeps, Gobius, 296
planieeps, ilngil, 346, 350
planifrons. Gobius, 293
planifrons, Schizothorax, 532
Platacanthus, 609, 611
Platax, 235
2}latesimgon, Pimelodus, 495
Platophrys. 421, 425
Platycara, 525, 527
2ylatycephala, Corvina, 189
PlaAycepihalidm, 274
Plotycej^halince, 274
Platycephalus, 274
platycepJialus, Gobius, 295
Platygaster, 642
Platyglossus, 390, 397
PlatygoUi, 282

Platygobius, 282
Platypodon, 710
Platypterus, 157

platypterus, Xiphias, 199

Platyrhina, 735
platyrhinum, Holocentrum, 171

Platysfacus, 482
platystomus. Arius, 458, 465
Playfair, Co]., v.

playfuiri, Polynemus, 178
plebeius, Cha-todon, 104
plebeius, Polynemus, 179
pJeheius, Polynemus, 179
plebejus, Cha'todon, 104
plebejus, Polynemus, 179
Plectognathi, 684
Plectorhynchus, 77

Plectroplites, 67

Plesiopina, 127

Plesiops, 127

Pledronectid,!:, 421
pleurot;vnia, Barbus, 557, 562
pleu/rotcirtua, Mullus, 125
pleurotaenia, Puntius, 562
plinianus, Boleophthalmns, 307
plinianus, Gobius, 307

Plotosus, 441, 482
plumatus, Hemiramphns, 515
plumhea, Cirrhina, 547
plumbea, Citula, 223
plumieri, Albula, 649
plumieri, Diodon, 708
Pneumabranchus, 655, 657
poaree candee, 563
pob-tah, 477
poeti, Diaptertis, 100
poeti, Gerres, 100

Pogoneleotris, 309
Pogonias, 76

Pogonoperca, 27

poieilus, Mugil, 347, 351

pointiljr, Ostracion, 696

pointille, Tetrodon, 705

poisonous fishes, 269, 699, 705,

706
Polemius, 154
Polistmiemiis, 176

poUeni, Epinephelus, 24
iiollee makum, 725

polosoo, Caranx, 226
poloosoo-parah, 225

polota. Coins, 96

polota, Datrda, 96
polota, Datnioides, 96
polum-kata, 180

Polyacanthus, x, xiii, 371
Polycaulis, 163

Polycentroides, 127
polylepiis, Scorpcena, 150
2yolyle2ns, Sebastes, 150

polylepis, Trygon, 736, 738

polydori, Barbus, 561

polymnus, Anthias, 378, 379
polymnus, Lutjanus, 379
polynenia, Chayturichthys, 286
polynema, Gobius, 286

polynema, Parachieturichthys,

286
PoLTNEMIDiE, 176
Polynemidce, 144

Polynemus, 176
2Jolyo2MhalnM. Percis, 263

X>oltiphodophilus, Serranus. 20

2yoly2yhodopthihis, E^'Miep/i^Zws,

20

poly prion, Scorpa;na, 150
2yiilyspilus, Pseudorhombus, 423
pwlysjyilus. Rhombus. 423
polystigina, Amia,, 63

polystigma. A2Mgonichthys, 63
polystigma, irerranus, 21
2mlytayiiia, Helotes, 70, 72
polytamia, Hippocampus, 682
polyt:enia, Plectorhynchus, 79
polytaniia, Plectorhynchus, 79
polyUe)iioideSy Plectorhynchus,

79

Polyuranodon, 667
polyzona. Echidna, 673
polyzona, Mnrasna, 668, 673
polyzonias, Perca, 33
polyzoDus, Pwcilophis, 673
ponmcanthus, EvopUtes, 33
pomacanthus, Mesoprion, 33, 46
Pomacent/tidce, 377
Pomacentrus, 377, 381
Pomat02yrion, 384
Pomatoschistus, 282
pomfret, gray, 247
pomfret, silver, 247
pomfret, white, 246
pom-pi-ah, 50
pompilus, Thynnus, 229
ponchOr-geraldi. 597
2>ondiceriana, Elacate, 256
pone keliti, 469
ponticeriana, Colisa, 374
ponticerianus, Ichthyocampus,

679
ponticerianus, Mastacembelus.

340
ponticeranus, Typhlua, 679
ponundi, 374
pooan, 295
poo-dah, 295
pooli-ta/rate. 116
poollan, 313
poo-meen^candee, 565
pooni-tho-cho-rogue-dah, 156
poon-kolal, 228
poo-na^no-dah, 644
poo-9Jat-(ee, 487
poonduouringa, 648
yoondimwjd, 638
poorawah, 625
poorawah, Engraulis, 625
jioorawa/i, Thryssa, 625
yoor-relan, 625
poonco, 625
poos hee. 726

pootee keintah, 559
pop-pree. 560
po-ra-fia/i. 114

porawa, Thryssa, 625
porcofus, Balistes, 691
porcellus, Labeo, 535, 539
porcellus, Tylognathus, 539
Porobronchus, 658
porocephala, Eleotris, 312
porocephala, Ophiocara, 312
porocephaloides, Eleotris, 312
porocephalus, Eleotris, 312, 748
Poroderma, 724
Porogobius, 282
poronojits, 246
porosus, Crocodilns, xii

porphyrocephala, Julis, 403
potah, 560
potail, Cyprinus, 539
pofail, Labeo, 535, 539
2Mtamophilu3, Arothron, 707
2Wtamophilus, Ophimirus. 664
potaniopWius, Pisoodonophis,

664
poiomopMIits, Tetraotlon, 707
Potamorrha/phis, 509
po-tang-dah. 138

potous, Arelia, 433
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potous, Cynoglossus, 433
potous, Plagusia, 433
potravi, 725

pottiah, 579, 580
Pogonognathiis, 694
prwtextatiis, Cbii-todon, 107

prsetextatus, Julis, 409
prsetextatus, C^ymolutes, 409
j-irffiitito, Citula, 220
prmustus, Carangoides, 220, 225
prasustus, Caranx, 220. 225
prasini, Mur;Bna, 671

prasUn, Perca. 172

pratbernon, Muiiena, 671
Premnas, 377, 380
preopercular spine in immature

Lutiaui, 29

presbyter, Leuciscus, 584
Priacanthichthys, 8, 9

Priacanthina, 48
Priacanthus, 48
priameiisis, Salarias, 331
Priloiiotas, 699

Priocbn, 208
Priodonophis, 667
Prionace, 710
Primwbutis, 309
Prionodon, 710, 711, 714
prisnMtica, Eleoti'is, 315
Pristid^, 727, 728
Pristigaster. 646
pristiger, Pomacentrus, 383
Pristipoma, 72

PristipomoUdas, 5, 72

Pristis, 728
pristis, Mursenesox, 662
pristis, Squalus, 728
Pristocantharus, 72

Pristolepis, xiii, 127, 130
Pristotis, 381

Proamilys, 29

Frochilus, 377
progastus, Oreinus, 532
progastus, Schizothorax, 532

progenius, Barbus, 564, 565

progeniiis, Labeoba/rbus, 565
Promccocephale, 699
Promicrops, 8, 9

prosboscideiis, Monocanthus, 694
prosopeion, Qynmotliorax, 672

prosopeion, Murttna, 672

prosopieion, Thyrsoidea, 672
Prosopodasys, 156

prosojjotcenioicjes, Pomacentrus,
384

Prostheacanthus, 608
yroteruits. Congrus, 662

Prosxtinus, 8, 9

Psenes, 237

Psenes, 747
Psettichthys, 422
I'settodes, 421

Psettoklei, 234
Psettus, 234
Psejiiiaiuteref, 692
Pse^idambasfis, 49

Pseudamia, 66

Pseudapocryptes, 299
Pseudarius 456
Pseuilecheiieis, xiii, 442, 500
P^eudetroj lus, 414
Pseudeutiopius, 440, 470
P^eudoba istejf, 686
Pseudoboprus, 442
Pseudcbarbits, 556
PseudocJiroviides, 127

PSEnDOCHKOMlDES, 266

Pseudochromidoides, 127

Pseudochromis, 267

Pse«(Jocons, 407

Pseudodax, 390, 409

pseudoinarulius, Ophiocephalus,

363, 364
Pseu{io?)io?iacani/ms, 692

Pseudomonopterus, 149, 747

Pseudomoringua, 666
i'setidomttrtena, 667

Psendopangasius, 469, 470
5)semZoptertiS, Clupeoides, 642
pseudopteriis, Corica, 642

^seudoptents, Sjjratella, 642
pse«(Jo2:'teru5, Tetrodon, 705

pseudopterygius, Caranx, 214
Pseudorhombus, 421, 422

Pseudoscarus, 391, 410
Pseudoscicena, 184

Pseudoserranus, 8, 26

Pseudosilv/rus, 475

Pseudosynanceia, 163

pseudothyrsoidea, Murasna, 667,

670
pseudothyrsoideu8,(?i/mnoWioraa;,

670
Psilocei>halus, 694

Psilonotus, 699

'psilopteromus, Perilampus, 598

P.silorhynchus, xv, 526, 603
Psilosomus, 316

psittacus, Scarus, 412
2)sittacus, Sparus, 142

Pterengraulis, 624
Pterichthys, 154
Pterocyptis, 475
Pterois, 152, 747
Pteroplatea, 736, 741

Pferoiejrfits, 152

Pteropsarion, 588, 592
Pteropterus, 152

Pterurtcs, 666

Pt!/o6ra»c?nts, 666

Pt3'cobarbus, 533, 604

pnckelli, Barbus, 568, 574
puckelli, Pttiititts, 574
Puckle, Major, vi

puch-wah~ree, 590
2JU(i(iii, 50

puducan sorrah, 716
puff fish, 699

})u/ta, 477

jmia chapa, 363
pnlchella, Percis, 263
pulchellus, Barbus, 558, 568

pulchellns, Nemacheilus, 612,

615
pulcherrima, Coris, 408
puli ienke, 737

pulla, 640
pullattay, 415

pulli, 116, 653
pulli-cullmvah, 14

jju meen, 651

pumiliis, .Aritis, 456
2?w niurl, 363
punctata, Ailiichtbys, 489
punctata, Drepane, 1 1

6

pjmctata, Lamna, 722

punctata, Mura^na, 667, 669

punctata, Munvna, 668
punctata, Nangra, 494
punctata, Oxyrhina, 722

punctata, Percis, 262

punctata, Schistura, 616

punctata, ^trojyhidon, 668

punctato-Jasciatus, Qymnothorax.
670

punctatofasciata, Muraena, 667,

669, 670

punctatum, Bregmaceros, 418

punctatum, Calloptilum, 418

punctatum, Diai»raninia, 83, 747

punctatus, Amx'hacanthus, 168

p>unctatus, Apocryptes, 307

punctatus, Barbus, 556,559, 572,

577
punctatus, Bagrus, 445

punctatus, BlennecMs, 326
punctatus, Chcstodon, 1 1

6

punctatus, Cheilinus, 394

punctatus, Cibotion, 696

punctatus, Cirrbites, 144

punctatus, Clarias, 485
punctatus, Diapterus, 98

punctatus, Uiodun, 708
punctatus, Ephippus, 116

piunctatus, Gerres, 98

punctatus, Gymnothorax, 669

punctatus, HarpocJdriis, 1 1

6

punctatus, Hemibagrus, 446

punctatus, Macrones, 443, 445

punctatus, Mastacembelus, 340
punctatus, Omobranckus, 326
punctatus, Ophichthys, 656

punctatus, Ophiocephalus, 364

pnnctutus, Ophiocephalus, 363,

367
punctatus, Ostracion, 695, 696

jmnctatus, Pachypterus, 490

punctatus, Petroscirtes, 326
pimctatus, Platycepbalus, 275.

277
punctatus, Plectorhynchus, 82, 83

punctatus, Pomacentrus, 382,

384
punctatus, Puntius, 577
punctatus, Schizothorax, 532
punctatus, Silurus, 48(1

puncticeps, Cynoglossns, 432,

437
puncticeps, Plagusia, 437
p>uncticulata, Ophisurus, 664
^mnctillatus, Gobius, 294
punctulata, Novacula, 402

punctulatus, Apogon, 63

punctulatus, A'pogonichthys, 63

punchiXatus, Cheilinus, 394

punctulatus, Glypbisodon, 387

punctulatus. Hippocampus, 682

p\mctulatus, Labrus, 27

punctulatus, Serranus, 27

pungella, 560
pungitius, Gasterosteus, 489

punia buchua, 474
punj;ibensis, Barbus, 559, 580
punjaliensis. Chela, 600, 601

punjah, guggah, 446
punnah, 371
punni-calaioah, 19

punnikovm, 650

pununtlai, 138

punnur, 116

puntang, Gobius, 288

ptuntaiigoides, Gobius, 288

puntio, Barbus, 559, 582
puntio, Cyjirinus, 582

puntio, Systomus, 582
Puntius, 556

2iurava, Clupea, 628

puraya, Engraulis, 624, 628

pm-purasceiis, Elops, 649

purpurea, Julis, 403, 404

purpurea, Scwrv^, 404

purpureo-lineatus, Julis, 401

purpureo-lineatus, Platyglossus,

401

purpureus, Qrammistes, 404
purpureus, Labrus, 404

pur-ran-dah, 595

purrandee, 234
piurri, 653
2nirrooah, 154

purroainee, 1 10

2mrrooway sorrah, 712

pur-run-gtm, 732

pni/rr%i/wa, 40

2ywruivah, 245

pusillus, F.rethistes, 452

piussai, 628
puta, Tberapon, 68, 70

put-tah-re, 473

putitora, Cyprinus, 564

put-tas-si, 489

putteriki, 187

putter 2)erlee, 577

putthv^muday, 257

puttiah, 201

2^ut-to-lah, 50

ptttJoo, 587

puttosi, 474
put-tu-ah, 489
pxd-tul, 473
2yuttuli, 489
j-itt vera/rl, 363
Pi/ro(Jom, 686
pyrrhopterus, Barbus, 576

pyrrhopterus, Systomus, 576

j7yrr?i.osteHiits, Pseudoscarus, 412

jii/thom, Muraena, 670

quadragesiinalis, Coilia, 630, 631

qvMdricolor, .JulLs, 404
quadricornis, Erpichtlvys, 331

quadricornis, Salarias, 329, 331

quadrifiisciata. Amia, 59

quadrifasciatus, Apogon, 58

quadrifasciatus, Apogon, 59

quadrifasciatus, Glyphisodon,

386
quadrifllis, Coilia, 632

quadrifilis, Polynemus, 180

quadriguttata, Diacope, 44

quadriguttatus, Mesopirion, 44
quadrilineata, Arelia, 435

quadrilineata, Plagusia, 435

quadrilineatas, Cynoglossus, 432

435
quadrilineatus, Holocentrus, 70

quadrilineatus, Pelates, 70

quadrilineatus {Pelates) Thera-

pon, 70

quadrilineatus, Tberapon, 70, 72

quadripinnis, Salarias, 331

qiiadriptmctatus. Scomber, 252

qxiadri2mnctatus, Trachinotus,

233
quagga, Synaptura, 430

qiwdar-katchelee, Labrus, 183

qu-ee, 114

quinqueaculeata. Raja, 743

qninquelineata, Paramia, 66

quinquefasciatus, Eryckthys, 396

quinquejasciatus, Scarus, 396

quinquelineatus, Cynoglossus.

432
quinquelineatus, Hohcentrus. 40

quinquelineatus, Lutianus, 40, 41

quinquelineatus, Lutjanus, 46

quinquelineatus, Pelates, 70

quinquelinearis, Lutianus, 34, 46

quinquclinearis, Holocentrus, 46

qui:i<|uelinearus, Lutianus, 41

quinquelineatus, Cheilodipterus,

66
quinquelineatus, Mesoprion, 40,

41

quinque-mamXatms, Hemiptero-

notus, 402
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quinqne-sh-igatus, Gobiodon, 297

quinque-strigatus, Gohius, 297,

298
quinqtievittatus, Apogon, 65,386,

746
quinquevittatus, Grammistes, 46

quinqtimittatus, Holocenpms, 46

quinquevittatus^ Scarv^, 405

(juot, Scarus, 412

qxioywn/us, benanus, 13

raoTC-fcaof-le, 584

rabaji, Holocentrus, 141

BabilopJioras, 103

rabdophoi-us, Holacanthus, 114

rah-na-dah. 19

Eacoma, 531

Raconda, 623, 646
radiata, Pterois, 154

raddatus, Serranus. 21

radiolatus, Barilius, 589, 590
radjabou, Holocentrus, 82

Regalecus, 376
rahtee-bontoo, Perca, 23

rahtee-goolivinda, 126

rahtee yellakah, 689

rahti, Glyphidodun, 746

rahti, Glyphisodou, 386
rahti jellahf 495

rahti }>otah, Chcdodon, 386
rail, Monoceros, 209

Baitaborua, 666
raitaborua, Anguilla, 666

raitaborua, Moringua, 666

raitaborua, Murmna, 666

rajah-mas, 550, 594
Rajid^, 727, 735

ralUa, 415

Sama, 451

ramah-parah, 225

rama^tare, 240
ramak, Lethrinus, 137

ramak. Scicrna. 137

rama, Leiocasbis. 451

rama moolcan, 685

rainan sorrah, 715

rama, Pimelodus, 451, 492

ramcarati, Aplerygia, 646

ramcarati, Cuilia, 630, 631

ramcarati, Mystax, 631

ramosMS, Cheilio, 407

ran-doh-nte, 128

ranga, Ambassis, 51, 242, 746

ranga. Chanda, 51

ram<goo. 38
ra/ngoo, S^arws, 37

rajtigiis, Lutjamis, 47

ranjfus, Mesoprion, 38, 39

raw sorra'i, 715

ra/pax, Osteobrama, 586, 587

Rasbora, 583, 594, 604

rasbora, Cyprinus, 584
rasbora, Leuciscus, 584
rasbora, Leuciscus, 584

rosi, Acanthurus, 205

ra sorrah, 726

ra-ta-charm-dah, 743

rati-papirai, 341

rattoo girawah, 408
raw'tiiensis, Crossocheihis, 548
rayneri, Galeoccrdo, 710, 718

Ra^'s and skates, Snb-order of.

709, 727

rays transforaied to spines, 139
reani. Scomber. 250

reba, Cirrhina, 541, 547, 549
reba, Crossoclieilus, 549

reba, Cyprinus, 549

rectangulus, Balistes, 687. 691

rectangulus, Balistrapus, 691

recurverostris, Perihimpiis, 683

Ked-fish and mode of prepara-

tion, 629

Eed-rice, 629

reevesii, Oallionymns, 3 22

reetah, 608
reichei, HalichcBres, 400

reichei, Julis, 400
Reniceps, 719

Bemilegia, 257

rcmora, Echeneis, 268

remoroides, Echeneis, 258

Remoropsis, 257
rcrio, Bariliits, 597

rerio, Cyprinus, 597

rerio, Danio, 595, 597
^

rerio, Nwria, 597

resimus, Chcetodon, 113

respiration of fishes, x, 439

respiratory air-sac, 439

reticularis, Gynmothorax, 669

reticularis, Murajna, 667, 669

reticularis, Mwrcerwphis, 669

reticiUaris, Tetrodon, 699, 700,

705, 706

reticulata, Mursena, 669

reticulata, Murac-na, 669

reticulata. Thyrodontis. 670

reticulatus, Balistes, 690

rcticulatns, Chajtodon, 108

reticulatus, Glyptosterniim, 496,

498
reticulatus, Qymnothorax, 669

reticulatus, Perilainpus, 596

reticulatus, Thalassophryne, 269

rewah, 549

rewah, Cirrhina, 549

reynaldi, Coilia, 630

rcynaldi, HemLramphus, 513,

514, 515
reynaldi, Platax, 236

reynauldi, Labeo, 537

reynuuldi, Rohita, 536

rhabdophorus, Sisor, 491

Rhachinotus, 736

Rhamphistoma, 509

Rhamphobatis, 730
Rhina, 730
Rhinesovius, 695

rhinobate. pMie, 731

Rhinobatid^, 727, 730
Rhinobatns, 730, 731

rhinohatus, Rhinobatus, 732

Rhinogobius, 282
Rhinoptera, 742, 743

rhinorhynchus, Engraulis, 626

Rhinoscion, 134

rlwdopterus, Lethrinus. 137

rhodopterus, Triacanthus, 685

rhodopterygius, Bagrus. 445

rhoTnbeus, Centrogaster, 235
rhombeus, Centropodus, 235

rhombevj', Monodactylms, 235
rliombeiis, Psettus, 235
rhombeus. Scomber, 235
Rhombochirus, 257
rlwmboid.es, Acanthinion, 234
rhnmboides, Chaetodon, 234
rhomboides, Trachinotus, 234
Rhomboidichthys, 425
RJiombotides, 202
Rlwmbus, 246
Rhomboplites, 29
Bhynchichthys, 1 70
Rhynchobatus, 730
Rhynchobdella, 338
lUlTNCHOBDELLID.^, X, 338
Rhynchote, 699

Rhyncliotus. 699

rictuosus, Apocryptes, 300

Rice pounder, 691

richardi, Hemiramphus, 514

richardsonii, Cyprinus, 530

richardsonii. Oreinas, 529, 530
]

richianns, Schizothorax, 531

ricnorhynchus, Gobio, 540

ricnorhynchiis, Labeo, 540

ricnorhynchus, Lobocheilos, 540

risua, Polvnemus, 176

Rita, 440,"454

rita, Arius, 454
rita, Pimelodtis, 454

rifoides, Arius, 454, 455

ritoides, Rita, 454

rivers, diverted, xi

rivers having Alpine sources, ix

rivers of India, ix

rivers poisoned, x
rivulata, I)iacope, 37

rivulata, Genyoroge, 37

rivulatoides, Scamis, 413

rivulatus, Balistes, 690

rivulatus, Cheilinus, 394

rivulatus, Dentex, 90

rivulatus, Gymnocranius, 90

rivulatus, Lutianus, 37

rivulatus, Lutjanus, 37

rivulatus, Pseudoscanis, 411,413

rivulatus, Salarias, 331

rivulatus, Scarus, 413'

rodactylus, Barbus, 561

rodericensis, Platycephalus, 275

Rogenia, 634

Rohita. 534, 545

rohita, Cyprinus, 538

rohita, Labeo, 535, 538

Rohtee, xv, 586. 605

RohiticMhys, 534

roop-chanda, 116

rosea, Scorpasna, 151

rosea, Scorprenopsis, 151, 152

roseipinnis, Apogon, 61

roseipinnis, Barbus, 557, 562

rosenbergii, Gnathypops, 267

rosenbergii, Opisthognathus, 267

roseus, Amblyopus, 319

roseus, Cocotropus, 160

roseus, Lutianus, 38

rosmarus, Holocentrus, 15

rossii, Glyphisodon, 387

rostellatus, Rohita, 545

rostrata, Albula, 649

rostrata, Botia, 606

rostratus, Choitodon, 110

rostratus, Chelmo, 110

rostratus, Chelmo7i. 110

rostratus. Crossoclieilus, 548

rostratus, Lethrinus. 134

rostratus, OiMsurus, 662, 664

ro-thvl-dah, 222

rotleri, Caranx, 213

rottleri, Caranx, 213

rottleri. Scomber, 213

rottleri, Megalaspis, 213

rouxii, Cirrhinus, 538

rouxii, Labeo, 538

rouxii. Rohita, 538

rowjedah, 19

rubellus, Mesoprion, 32, 33, 39

ruber, Gobioides, 320

ruber, Holocentrus, 172

ruber, Johnius, 196

ruber, Mulloides, 122

ruber. Otolithus, 196

rubicunda, Amblyopnis, 319

rubicunda, Synanceia, 161

rubicunda, Trigla, 160

rubicundns. Gobioides, 319
rubieundus, Odontamblyopus.

319
rnbidipinnis, Cobitis, 614
rubidipinnis, Nemacheilus, 612,

614
rubiginosus, Cantlu>p}irys. 610
rubra, Perca, 25
rubra, Scicsna, 172

rubricatus. Therapon, 70

rubripes, Leuciscus, 590, 591

rubripinnis, Cirrhina, 547

rubripinnis, Cobitis, 610

rubro-punetatus, Cirrhinus, 539
rnbrostigma, Aplocheilus, 522

rubrostigma, Haplochilus, 522
rubrostigma, Panchax, 522

rubrotinctus, Systoirms, 575

rubrum, Holocentnun, 172, 173

nichu, 536
ruconius, Ambassis, 242
ruconius, Chanda, 97, 242, 746
ruconius, Equula, 239

ruconius, Eqnula, 242
ruee, 538
rufa. Novacula, 402

ruficaudus, Salarias, 330

rufus, Discognathus, 528

rugosus, Barilius, 592
ruhu, 538
rupicola, Nemacheilus, 613, 6 1

P

rupicola, Schistura, 616
rupecula, Cobitis, 616
rupeculus, Gonorhynchus, 527

Rupiscartes, 263, 328, 329

rupelliai, Dalophis, 669

rnpelli, Cobitis, 612

ruppellii, Acanthurus, 207

rupelli. Nemacheilus, 612

ruppelli, Nemachilichthys, 612
ruppellii, Dilobomycterus, 702
rujipellii, Julis, 408
ruppellii, Mnraena, 667, 669
rwppellii, Olistus, 223

ruppellii, Scaruf, 411

rupipellii, Scoloj^sides, 87

ru/ppellii, Seriola. 227

Russell, Dr., ii

russelliana, Raconda, 646
msscllianus, Pristigaster, 647

russellii, Amphacanthvs, 166

russellii, Apistes, 159

russellii, Barbus, 560, 561

russellii, Caranx, 214

russellii, Engraulis, 629

russellii, Gobius, 292
russellii, Gymnetrus, 376
russelli, Hemiramphus, 514
russellii, Leiu/rus, 687

russellii, Lutjanus, 42
russellii, Mesoprion, 41

russellii, Parupeneus, 126

russellii, Pellona, 645

russellii, Platessa, 423

russellii, Pseudorhombus, 423

russellii, Pseudosca."us, 413
Russellii, Pterois, 152

russellii, Regalecus, i76

russellii. Sca/rus, 413

russellii, Scicrna, 183

russellii, Solea, 428

russellii, Squalus, 712

russellii, Stolephorus, 629
russellii, Synaptura, 428

russellii, Trachinotus, 233
russellii, Trachynotus, 233

russellii, Triacanthus, 685

russellii, Trygon, 737

russeUii, Umbrina, 183
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russellii, Upeneus, 126
•russelUi, Wallagoo, 480
russellii, Xiphicthis, 376
rassellii, Xiphichthys, 337
rutta, 302

scmI candee, 563, 573
saant-al, 616
sable fish, 640
Saccobranchus, x, 439, 441
saccogula/ris, Apterigia, 656
soda, Crossocheilus, 548
soda, Cyprimis, 548
sada kholisha, 375
SadanuiKlio, Gohius, 296
safglia, Perca, 52

safgha, Sci<Bna, 52, 53
sagitta, Callionymns, 321, 322

323
sagor, Arius, 457, 461
sagor, Bagrus, 461

sagor, Pimelodus, 461
sahivga, 606
sah-lun, 495
sahnee moia, Ldbrus. 399, 413
salmi-tschajn, Chcetodon, 113
Salarias, 328

saliens, Blennius, 330
saVmoides, Leuciscus, 594
salliah, Polynemus, 180
salmoides, Bolocentrus, 20
salmoides^ Serranus, 20
salrauneus, Leuciscus, 651
salmoneus, Chanos, 651
salmoneus, Mugil, 651

SalmonidjE, 508
salmonoides, Serranus, 12, 20
^alrii02}hasia, 599
salt earth, xvi

salt, cost of, xvi

salt tax, xvi, 238
Sama/ragius, 282
sambra, Alphestes, 37
sambra, Lutjamis, 38
sambra, Mesoprion, 38
sammara, Holocentrum, 173
sammara, Perca. 173
sammara, Sciwna, 173

sampitensis, Corvina, 185
sancti-petri, Chorinemns, 230,

231

sancti-petri, Scomberoides, 230
sancur, Raja, 740
sandkhol, Leuciscus, 554
sandkhol, Thynnichthjs, 554
sang-go-ah, 444
sangicnsis, Amia, 64
sangiensis, Apogon, 64
sanguinea, Diacope, 32
sanguineus, Mesoprion, 32

sanguinolenta, Synanceia. 162
sans iache, Tetrodon, 703
sansun, Caramgus, 216
sansun, Caranx, 216
sansun. Scomber, 216
sappa sorrah, 719
sapie kattelee, 189
sappatee, 429
saraly, 252
sarana, 560
sarana, Barbus, 557, 560, 561
sarana, Barbus, 559, 561
sarana, Cyprinus, 560
saraua, Puntius, 560
sarba, Chrysophiys, 142
sarba. Spams, 142
sardina, Aspidoparia, 585
Sardine, 648
Sardinella, 634

sardinella. Chela, 600
sardinella, Leuciscus, 600
Sargini, 133
Sargus, 133
sari'lcullah, Perca, 190
SarotJwdtis, 103
sathete, Murjena, 667, 668
sathete, Murmnophis, 668
sativa, Oryza, 629
sathete, Thyrsoidea, 668
Satiira, 685
satynii, Triclwpodus, 372
Saul. 529
saulinga pam, 673
Saurenchelys, 658, 663
.saurida, 503, 504
Sa/wridicUthys, 505
Saurus, 503
Saunis d bandes et taches, 505
saurus, Elops, 649
Sauvage, Dr., vii

savayensis, Apogon, 60, 101
savala, Euchelyopi^, 201
savala, Trichiurus, 201
savon-hhorka, 619
savona, Cobitis, 619
savona, Nemacheilus, 613, 619
Saw fishes, 728
sawl, 363

saxatilis, Chaitodon, 386
saxatilis, Glyphisodon, 386
saivalo^, 201
sarva/ryi, 200
say-meen, 568
scaber, Arotliron, 704
scaber, Cottus, 275
scaber, Platycephalus, 275
scaber, Tetraodon, 704
scandens, Anabas, 370
seandens, Lutjanus, 370
scandens, Perca, 370
scaudens, Sparus, 370
seansor, Amphiprion, 370
Scaphiodon, xiii, xiv, 550, 604
scapularis, Julis, 400
scapularis, Platyglossus, 398, 400
Scariebthys, 39'l, 409
Scaroidei, 390
Scartelaos, 304
Scatophagus, 114
scaturigina, Cobitis, 614
schihpan, Serranus, 19

scUilbeichthys, 470
Schismatorhynchus, 534
schismatorhynchus, Belone, 510
scMsmatorhynchtis, Mastacem-

beVas, 510
Schistorus, 8, 9

Schistnra, 606
Schizopyge, 529, 531

Schizopygopsis, 531, 604
ScHizoTHORACiN^, xiv,529, 534
Schizotlwrax, 529
Schizothorax, 531, 604
Schlegel, Professor, vii

schlegeU, Apogon, 59
schlegeli, Chrysophrys, 375
scliegelii, Arius, 463
schlegelii, Bagrus, 445
schlegelii, Chrysophrys, 140
schlegelii, Pellona, 643
schlosseri, Gobius, 304
schlosseri, Perio2}hthalmodon,

304
schlosseri, Periophthalmus, 303,

304
schlosseri, Scarus, 117

schmittii, Balistes, 689
Schneider, ii

schonleinii, Platyrhina, 735

sclwtaf, Scicsna. 81

schultzei, Murajnichthys, 663
sceleratus, Tetrodon, 700, 701

Sciades, 456
Scimna, 181, 193

Scitena, 184
SCI.ENID.S, 181, 457
Scicenoidei, 5, 144, 377
Sciienoides, 193

Scioinops, 184

scintillans,Eleotris, 314
SCLEEODERMI, 684
Sclerogenidf^. 147

Scoliodon, 710, 711
Scolopsides, 78, 84
Scolopsis, 84
Scomber, 250
Scomberoidei, 210, 338
Scomberoides, 229
SCOMBKF.S0CID.E, 438, 509
SCOMBKID^, 250
scombrina, Alosa, 634, 636
scombrina, Clupea, 636
Scombrisid.(s, 210
Scopas, 202
Scorpa^na, 149

Scor^jfCTi/i, 274
scorp(Fnoides, Centropistes, 747
scorpmnoides, Myriodon, 747
Hcorpcunichthys, 150
ScORPiENID/E, 147

Scorpfjenidce, 274
Scorpairuipsis, 149
ScoqjKnopsis, 150
Scorpeni, 148

Scorpidina, 102

scoqiion goby, 286
SCOPELID.E, 438, 503
Scopelus, 503, 506
scriptus, AhUeres, 694
scriptus, Balistes, 694
scriptus, Monacanthus, 692, 694
scutata, Aniphisile, 361

scutatus, Centriscus, 361

sculptus, Boleophthalmus, 308
ScTLLIIDvE, 709, 724
Scylliorhinus, 724
Scyllium, 724
Sci/j)/ims, 680
Scytalophis, 664
Scyris, 210, 211
sea fisheries, xvi, xvii

sea fish, marked from Nepal, 81

Sea frogs, 699
seia, Diagranima, 79

sebiE, Amphiprion, 377, 378
sebte, Diacope, 31

sebse, Genyoroge, 31

seba;, Lutiauus, 30
seba:, Lutjanus, 31

seba;, Mesoimon, 31

sebce, Serranus, 14

sebanus, Chietodon, 106

seba, Plectorhynchus, 79

Sebastes, 148,747
Sebastichthys, 148

Sebastodes, 148

Seeiiricula, 599
secm-ijer, Stromateus, 247
seela-panni, 13

seengala, 444
seenghala, Bagrus, 444
seenghala, Macrones, 442, 444
seenghala, Platystomus, 444
seengtee. Pinielodtis, 447
seer, 179
secr-fishes, 254
see-tul, 654

seheli, Mugil, 347, 355
Selachoidei, 709
selaiighat, Chatoessus, 633, 634
Selar, 210. 211
Selaroides, 210, 211
Selene, 115

sele, Polynemus, 1 79

sel-konah, 602
sel-len, 593
selli patte, 426
sem, Caranx, 216
semiarmatus, Nemacheilus, 613.

616
semicmruleus. Julis, 404
semicinctus, Premnas, 380
semicirculatus, Holacauthus, 112
semidoliatns, Gobius, 295
semifasciatus, Blennins. 326
.semifascialus, Cynoglossus, 432,

436

semifasciatus, Julis, 403
semiluctuosa, Conrina, 191
scmiluctuosa, Johnius, 191
semiluctuosa, Sciiena, 191

seminuda, Albula, 649
Semiplotus, xv, 549, 604
semiplotus, Cyprinus, 550
semipunctatus, Julis, 408
semipunctatus, Serranus, 20
semisagittatus , Pristis, 728
semistriatus, Tetraodon, 706
semivelatus, Chrondrostorna. 543
semizonata, Cobitis, GH
semizonata, Nemacheilus, 614
sem-poorckm, 173
sem-sorrah, 712
sen^ga-lee, 367
sen-nee, 560
senticosus, Balistes, 688
sentoree, 550
sephen, Hypolophus, 740
sephen, Raja, 740
sephen, Trygon, 737, 740
septemfasciata, Perca, 20
septemfasciata, Glyphidodou.

385, 386
septem-radiatus, Gobius, 304
septeni^radiatii£, Periophthal-

mus, 304
septi, 129
serious, Engraulis, 649
S&riola, 226
Seriola, 227
Seriolichthys, 228
serpentarius, Nemacheilus, 526
serpentimis, Opbiocephalus, 365
serperaster, Apociyptes, 300
serradentata, Mnrsnesox, 662
Serranichthys, 8, 9

Sekranina, 8

serrata, Fistularia, 360
serraticornis, Balistes. 693
serrato-spinosus, Callionymus,

322
serratus, Arius, 457, 462
serratus, Cannorhynchus, 360
serratus, Jo/mius, 187
serratus, Platycephalus, 277
serratus, Syngnathus, 677
serratus, Trachyrhamphus, 677
servus, JSolocentrus, 69
serv'iis, Therapon, 69, 482
Seserinus, 246
sesquilineatus. Balistes, 691
setifer, Chanda, 97, 98

setifer, Chi^todon, 106

setifer, Gerres, 97, 747
setifer, Monacanthus, C92
setifer, Scolopsides, 98
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setifer, Xiphasia, 337

setifer, Xiphogadus, 337

setigera, Equula, 243

Setipinna, 624
setipinnis, Megalops, 650

aetirostris, Clupea, 626

setirostris, Engraulis, 624, 626,

627
setirostris, Stolephorus, 627

setirostris, Thryssa, 627

setnsus. Gobius, 287, 291

sevjerzowi, Diptyclius, 534

tendedm-lamellata, Echeneis,

238
sex-fasciatus, Caranx, 216

sexfasciatus, Epineplielus, 17

sexfasciatus, Gobius, 285

sej)fasciatus, Halichmres, 396

sexfasciatus, Hemigymnus, 396

sexfasciatus, Labrns, 386

sexfasciatus, Serranus, 17

sexfasciatus, SeiTanus, 17

sexfasciata- Tautoga, 396

sex-filis, Polyneraus, 177, 178

sextilis, Trichidion, 178

sexgattata, Eleotris, 311

sexguttata, Eleotrioides, 311

sexgattata, Valenciennea, 311

sex-lineatus, Bodianus, 2S

sexlineatiis, Pelates, 70

sexlineatus, Therapon, 70

sex-maculata, Novacula, 402

sextarius, Polynemus, 177, 178

seweyah, 203

Shacra, 588

shacra, Barilius, 589, 590

shacra, Cyprinus, 5 lO

shagra, Barhus, 590

Sharlis, how captured, 718

Sharks, Sub-order of, 709

sheen-ee. 487

shee-nlmro, 606

sliellee, 563

shemen tenhee. 739

shemhara, 42

shengna-roet, 116

shoay-zagay, 607

sholang kdlete, 446

shuk, 116

shun-gun, 145

Siaja, 556
siamensis, Catopra, 131

siamensis, Diacope, 31

si^baldii, Diagramma, 80

Sicogaster, 298

Sicydiini, -291, 298
Sici/cJiops, 298
Sicydium, xiii, 298

Sicyopterus. 298

sidat, Miirmna, 660

Sidera, 667

stderea, Marieaa, 672

sigana, Teuthis, 165

Siganus, 165

si^japw cullawah, 25

sijiiatus, Balistes, 690

sigaatus, Polyacanthus, 371

signifer, Monacanthus, 693

sihama, Atherina, 265

siharaa, Sillago, 265

siliaraus, Platyceplialus, 265

Sillaginidce, 264
Sillagiiiodes, 264

Stlta<;mopsis, 264

Sillago, 264
sillaoo, Lutianus, 38, 39
sillaon, ileso-prion, 40
sillaoo, Spants, 39

silond, 488

silondia, Pimelodus, 488

Silundia, 441, 487

Silurichthys, 475

SiLCRID^E, xiv, XV, 438

Silurodes, 475

siluroides, Ompok, 476
siliirotfJes, P/talttcronotus, 477

Siluroids, xv, 524
Silurus, xiii, xiv, 441, 480
silver pomfret, 247

simmena, Pristipoma, 72

simulans, Tetrodon, 707

simulans, Arothron, 707

siiia, Corvina, 189

sina, Corvina. 186

sina, Johnius, 186

siaa, Sci;Bna, 186, 188

sindensis, Callichrous, 476

siodensis Cirrhina, 544

sindensis, Clupea, 635, 638
sindensis, Cynoglossus, 432, 434

sindensis, Glyphidodon, 3S5, 388,

748
sindensis, Labeo, 535, 544

sindensis, Pomaceutrus, 748

sinensis, Bostrichthys, 309

sinensis, Bostrychus, 309
sinensis, Clupea, 641

sinensis, Eleotris, 309

sinensis, Ooiius, 309

sinensis, Philypnus, 309

sinensis. Stromateus, 246

singapurensis, Mursaesox, 662

singharee, 444
singi, 487

singio, Saccobranchus, 486

singio, SHurus, iv. 486

sin-go-rah, 44S
sinuatus, Nemacheilus, 612, 615

sinuatus, Oreinus, 529

sinuatus, Schizothorac, 529

siniwsus, Cheilinus, 394
siyi-toumbi, 153

sinuata, Uinln-ina, 182

sinura, Clupea, 653

sipili, 1 14

sipu-tarate, 1 16

sirm, Clupea, 636

Sisor, 441,491
Skates and Rays, Snb-order of,

709, 727
Sladen, Col. vi

sladeui, Pellona, 643, 645

sladoni, Chela, 599, 600

Smaris, 94

Smiliogaster, 586. 588

soare^i, Eleotris, 313

sohaco, Balistes, 688

soborna, Corica, 642

soboma, Pellona, 642

soh-lee, 185

soh-ra, 138

sol, 366
sola, 3G6
solandri, Tetrodon, 707

soldaiio, Cornna, 185

Solea, 421, 425

Solegnathus. 681

SOLEXOSTOMID.E, 676

Solenostoraus, 676

solenostomus, 360
soUo, Cyprinus, 599
Somdruiiirkara-tnoddee, 174

somdrum yellakah, 687

Somileptes, 605, 608

somnolentus, I^obotes, 84

sona, Arius, 457, 462
soTia kah tiriki, 737

sona-ka-wahlah, 201

sona, Pimelodus, 462

sondah, 50

sondaicti^. Bagrus. 461

sonneratii, Holncentrus, 380

sonneratii, Opisthognathus, 266

sonnerati, Serranus, 9, 23

soomarah, 58

!

soon-da-lee, 614

soonnee. 549

soar, 186

soosta, 32

sophore, Barbus, 557, 566

sophore, Barbus, 579

sophore, Cyprinus, 566, 579

sophore, Puntius, 582

sophore, Systomus, 566, 579

sophoroides, Barbus, 571

sora-parah, 213
sordidum, Diagramma, 81

sordidus. Arothron, 704

sordidus, Chaitorlon. 385

sordidus, Glyphidodon, 385

sordidus, Pomacanthits, 385

sordidus, Pseudoscarus, 411, 413

sordidus, Scarus, 413
sordidus, Tetraodon, 704

soring, Sparus, 265

sorrah, Carcharias, 711, 714

sorrah, Isoplagiodon, 714

sorra kowah, 713

souleyetii, .Julis, 405

souwah, 186

sowarah, 366

sowarah. Ophiocephalus, 364

spaiiceus, Tetrodon, 701

spa-ta-rah, 340
spallanzanii, Leptocephalus, 658

spallanzauii, Ocyrhina, 722

S'p.iRiD.E, 132

spatula. Cottus, 276

spatula. Platycephalus. 276

species how arranged, 7

species, number in work, ii

spectabiUs, Gobius, 295

spectabilis, Prostheacanthus, 608

speciosus, Caranx, 226

speciosus, Gnathanodon, 226

speciosus. Scomber, 226

speigleri, Mugil, 346, 348

Sphierodon, 138

Sphagebranchu'i, 663
Sphagomoms, 421

Sphyrtena. 342
sphyrmna, Argentina, 649

sphyrmna, Esox, 342
SPHTB.ENID.E, 342
Sphyrna, 719

spicifer, Syngnathus, 677, 678
spilonopteruf, Exocstus, 519

spilopholis, Barbus, 559

spilopholus, Barbus, 559, 560
spilopterus. Cobitis, 620
spilopterus, Nemacheilus, 613,

620
spilotes, Cossyphus. 392
spilurus. Barbus, 561

spilurus, Serranus, 25
spilurus, Upeneus, 126

spined eels, 338
spines and rays of fins, how

differ in number, 370
spinifer, Holocentrnm, 172

spinifer, Pagrus, 138

spinifer, Sparus, 138

spiniferwm, Holocentrum, 173

spinosa, Lichia, 234
spinosissimum, Holocentrum,

173
spiuosissimns, Diodon, 708

sptnosMS, Anabas, 370
spinosus, Danio. 595

spinosus, Deliodon. 234
spinosus, Platycephalus, 276

spinosus, Scopelus, 507

spinosws, Trachinotus, 234

spinulosns, Barbus. 557, 567

spinus, Sparus, 165

spiral fold in intestines, 652

Spirobranchicl,m, 369

splendens, Equula, 239

splen'lens, Exocetus, 519

splendens, Leiognathus, 240

Spondyliosoma, 90
spontaneous salt, xvi

Spratella. 634
Spratelloides, 623, 648

squalidMS, Therapon, 70

SQn.VJIIPtNNES, 102

Squamipinnes, 132, 210

squamipinnis. Mugil, 349

Squirrel-parrot. 403

stamineus. Gobius. 292

Stegostoma, 724, 725

steindachneri, Blennius, 325, 326

stellans, Serranus, 746

stellaris, Balistes, 687

stellata, Haheutea, 273

stellata, Teuthis, 168

stellatus. Amphacanthus. 16S

stellatus. Arothron, 703

stellatus, Astrocanthus, 273

stellatus, Balistes. 686. 687

stellatus, Crayracion, 705

stellatus, Leiurus, 687

stellatus, Lophius, 273

stellatus, Scarus. 168

stelLitus, Tetrodon, 699, 700,

705
stellatus, Tetrodon, 706

StelUfer, 184

stelligera. Cephaloptera, 745

Stenogobius, 232

stenorhynchus, Qonorhynchus,

528
Stephanolepis, 692

Stethiijulis, 390, 396
stethophthalmus, Gobius, 284

stevensonii, Barbus, 538, 569

stewartii, Ophiocephalus, 363,

,367

stheuocephalus, Osteogeniosus,

469
stigma, Barbus, 559, 566, 579

stigma, LeiKiscus, 579

stigmapomus, .Serranus, 26

Stigmatogobius, 282
Stoasodon, 743

Stolephorus, 624
stoliczk.'E. Cobitis, 620

stolic-kce, Danio, 597

Stoliczka, Dr. Ferdinand, vi

stoliczkae, Exostoma, 501, 502

stoliczk(B, Glyptosternum, 499

stoliczkai, Gobius, 292

stoliczkffl, Labeo, 53-% 537

stoliczkaj, Nemacheilus, 613, 620

stoliczka;, Schizopygopsis, 531

stoliczkm, Sebastes. ii, 747

stoliczks. Sen-anus, 11

stoliczkanus, Barbus, 559, 577

stoliczkarms, Cypriuodon, 521

Stomias, 658
Strachey. General, v

stracheyi, Barbus, 557, 566

streams, damming of, xi

striata, Cepola, 324
striata, Coryphcena, 90
striato-maculatus, Salarias, 333
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striatum, Glyptosternnm, 496,
498

striatus, Balistes, 691
siriatus, Caisio, 95
striatus. Dcntex, 90, 91

striatus, Epibulus, 394, 395
striatus, Gohius, 283, 292
striaUts, Oobius, 307
striatus, Euctenogohius, 292
stnatus, Holacanthus, 112
striatus, Neniacheilus. 613, 617
striatus, Ophiocephalns, 3(J3.

366
striatus, Perilampus. 597
striatus, Pneumohranchiis, 656
striatus, Synagris, 90, 9

1

stridens, Perca, 72
strideus, I'ristijioma, 72
stridens, Sciama, 72
striga, Heniiiamphus, 516
strigata, Ani])hisile, 361
strigilifer, Triacanthus, 685
strigiventcr, HaUchceres, 397
strigi venter, Julis, 397
strigiventer, Stethojulis, 397
strigosus, Acanthurus, 207
sPriolata, Teuthis, 166
striolatus, Labeo, 586
striolatus, Salarias, 329, 333
striolatus, Tylognathus, 542
Stromateid^, 246
Stroniateina:, 246
Stromateoides, 246
Stromateus, 246
stromateus, Apolectus, 247
strongia, Scorpce^ia, 148
stroEgensis, Sebastes, 148
strongia, Seljastiebthys, 148
strongjlurus, Belone. 509, 512
strong) lurus, ilastacembelus,5\2
Stropliidon, 667
subarmatus, Acanthurus, 204
subarmatus, Balistes, 688
subbool{oo, Syngnathus, 677
subcarinata, Zonichthys, 226
subfusca, Schistura. 617
subfuscus, Cobitis. 617
subfuscus, Nemacbilus, 617
sublitus, Cephalogobius, 289
sublitus, Gobius, 289
sublitus, Glossogobius, 289
submaculatus, Johnius, 196
subnasutus. Barbus, 561
subrostratus, Arius, 467, 461
subspinosa, Tl]ryssa, 625
subviridis Mugil, 347, 353
subviridis, Mugil, 352
subvittatiis, Mullus, 120
su^atio, Cyprinus, 526
sucatio, Psihrhynchus, 526
svdaal, 490
sudi-sandawah, Stromateus, 247
su3mnu, 245

suffada-muddawa, 142
sufflMmen, Balistes, 6,'>7

suggo.lathoo-bontoo, Perca, 18
suillus, Serranus, 12, 19
sukkun, 191

sulcujellah. 448
sulcams, Gh/ptosternum, 500
sub atus, Pseudecheneis, 500
sullaneroo-kuntee, Sparus, 170
sulplmreus, Leuciscus, 579
sulphureus, TJpeneoides, 120
sulphureus, Vpeneus, 120
sumatranus, Arius, 457, 460
sumati'anas, Bagrus. 4C0
sumatra/iius, Rhoinbus, 425
sumbawensis, Pseudoscarus, 413

summana, Bodiamis, 21

summana, EpineptheluSj 21
summana, Perca, 21

suTnmana, Perca, 22
summana, Pornacentrus, 21
summana, Serranus, 21

summana, SeiTanns, 16

sundaica, Clupea, 638
stmdaicus, Brachirus, 429
sundanensis, Mugil, 352
sundaree, 550
sungarah, 45
sund^u-o^rie, 593
suppositus, Mugil, 348
suratensis, Chcetodon, 415
suratensis, Etroplus, 414, 416,

416
surinamensis. Uolocentrus, 84
surinamensis, Lobotes. 84
surimdetus, Mullus, 120
susuki, Plectropoma, 20
swtiha, Cyprinus, 583
sutor, Amphacantlius, 167
sutor, Teuthis, 167

suttiwarah. 732
sword-fishes, 198
Sykes, Col. W. H., iv

syhesii, Gogrius, 455
sykesii, Pseudeutropius, 471, 473
sykesii, Schilhe, 473
sykesii, Silundia, 487
STMBRA^CHID^, 655
STUiEKANCinsA, 655. C56
Symbranchus, 655, 667
Synagris, 89
Synagris, 90
SjTianceia, 162
Synanceia, 163
Synanceiclithys, 162
bynancidium, 162
Synaptura, 421, 428
Synchiropus, 321
Syncrossus, 606
Synechogobius, 282
Synistius, 96
Syngnathid.k, 676
svngnathina, 676, 677
Syn gnathoides, 681
Syngnathus, 676, 677
Synodus, 503, 504
Syrrhiiia, 731

Systomus, 556

taakree, Bagrus, 471
taakree, Eutropius, 471
taakree, EypojiMhalmus, 471
taakree, P.seudeutropius, 471
taan^tah, 190
taiaccaria, Pistularia, 360
ta-but-ti, 37

1

tachete, Chietodon, 106
tmnia, Amblyopjv^, 319
tania, Cobitis, 609
tsnianotus, Apisiiis, 157
taenianotus, Ambl} apistus, 1 57
tsenianotus, Platypterus, 157
tffinianotus, Tetraroge, 157, 160
tainiata, Amia, 62
tamiata, Perca, 144
tseniatus, Apogon, 59. 101
tceniatus, Polynemus, 1 79
Tcenioidei, 324, 376
Tcenioides, 316
Tainiophis, 667
tcsniops, Mesoprion, 38
tceniops, Pornacentrus, 383
tai^niopterus, Upeneoides, 122
t(Bniopterus, Hippocampus, 682
tainiopterus, Upeneus, 122

Tajniura, 736, 740
tceniunis, Dules, 67
twniurus, Moroncphis, 37
taniurus, Paradules. 67
tahiticum. Holocentrum, 173
tahlun-hala, 179
tahrmeer-dah, 166
tahmel, Pimelopterus, 143
tala bon, 661
tala, Chorinemu.5, 231, 232
tala-parah. Scomber, 231
talam-parah. Scomber, 221
talla-maya, 555
tawbra, 553
tamb^dus, Dentex, 92
tcu-meen, 568
tampara, 628
tampo, Chatoessus, 633
tanga-piarah, 223
tankervillm, Gerranus. 144
tanks, stocking with fish, 553
tapeinosoma, Lepidozygus, 384
tapeinosoma, Pornacentrus, 384
taj j-iw cooti, 74

1

tartoore, 646
tartoore, Pristigaster, 646
tartoor. Opisthopterus, 646
tarui. 350
taru-kattelee, 183
tasmanius, Platycephalus, 277
tassart, Cailleu, 6.';4

tatnam-kare. 240
taty, Engranlis, 624, 628
taty, Stolepihorus, 628
Taurichthys, 110
Tautoga, .395

tauvina, Holocenirus. 13
tauiyina, Perca, 12, 13
tauvina, Serranus. 13
tauvinus, Serranus, 12
toAcooloo-pinnel, 78
tay-lee. 553
tclwAvil-parah, 223
tchirri, 542
teekanee. Chela. 602
teekanee, Leuciscus, 602
teekanee. Perilampus, 602
teira, Chwtodon. 235, 236
teira. Platax, 235
telabon. Conger, 661
telabon, Mursene.sox, 661, 662
telabonoides, Conger, 662
telabonoides. Murtencsox, 661

662

tetaviparah, Carangoides, 222
Telara, 624
telara, Clupea. 627
telara, Engranlis. 624, 627
telaroides, Engraulis, 628
telchitta, Glyptosternum, 496,

498
telchitta, Pimelodus, 498
Teleostei. 1

tella-katclielee, Labrus, 185
tellarree, 548
teUa-sandawah, Stromateus, 247
tellorsoring, 265
telliah, 498
tembang, Clupea, 638
temeree. 733
tenmiinckii, Carcharias, 711, 717
temminckii, Lamiopsis, 717
te-nevere, 122
tengana, Batasio, 493
tengana, Gagata. 492, 493
tengana, Macrones, 493
tengana, Pimelodus. 492, 493
tengara, Bagrus. 447
tengara, Bagrus, 451

tengara, Macrones, 443, 447
tengara, Macrones, 448
tengara, Pimelodus, 447
teng-ga-ra, 444
tengra, 448
tenkee kunsul, 741
tenkee slundraki, 738
tcnnentii, Acanthurus, 204
tcntacularis, Gobias, 291
teutacularis, Oiyuriclithys, 291
tenuicauda, Cobitis, 620
tenuicauda. Nemacbilus, 620
tenuifilis, Engraulis, 628
tenuirostris, Belone, 511
tennis, Boleoj.hthalmus, 305
tenuis, Goboide.s, 319
tenuis, ilicrophis, 678
tenuispinis, Amblyceps, 490
491

J I 1 ,

tenuispinis, Arius, 456, 458, 466
tepa. Tetrodon. 701
teraia, Trachinotns, 234
teri-garee-parah. 227
teria, Polynemus. ISO
terio, Barbus, 559, 580
terio, Cyprinus, 580
terio, Systomus, 680
teri pungti, 580
terla. Chatodon, 116
Terpolepis, 659
tessellata, Murwna, 667, 670
tessellata, Thyrsoidea, 670
tessellatus, Gymnothorax, 670
tesserula, Ostracion, 696
testudinarius, Aroihron, 705
testudineus, Amphiprion, 37u
tesfiidinetis, Anabas, 370
tesfudintus. Anthias, 370
testudine^ls, Crayracion, 705
testudinexis. bparus, 370
testudineus, Tetrodon, 705
testudo, Luljamis, 370
Tctrabranchiis, 657
tetracanthe, Perca. 172
teiracanthus, Caiopra, 130
tetradactylus, Eleutheronema
180

tetradactylus, Polynemu.s, ISO
Tetradrachmum, 377, 380
tetragonus, Ostracion, 696
Tetraodon, 699. 700
Tetrapturus, 198
Tetraroge. 159
tctrarupugus, Barbns, 556, 558

572
tetrarupugus, Systomus, 572
tetrasfihis, Barbus, 573
tetrazona, Cheilinus, 394
Tetrodon, 698, 699
Teteodontina, 698
Telrosomus, 695
tetragonus. Syngnatlms, 681
Teuthis, 165

Tectuidid^, 165
Teuthyes, 165
textilis, Salarias, 334
teysmanni. Clarias, 484
Thcrrodontis, 667
thalassina. Ketuma, 463
thalassinus. Arius, 457, 463
thalassinus, Bagrm, 463
thar-oar-dah, 165, 167
thay-lee, 487
theiiya, 338
thendala, 143
theophrasti, Ophiocephalns, 363
theraps, Therapon, 70
Therapon, 68

Theraponidw, 5, 144

5 G 2
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Theraponina, 68

theropon, Mesnprion, 47

thera])s IDatnia) Tlicrnpon, 70

fhermalis, Amhassis, 746

thermalis, Ajingon, 64

thermalis, Barbus, 559, 580

thermalis, 15arbus, 571

thermalis, Cobitis, 610

thermalis, Lepidocephalichthys,

609, 610
therm.alis, Leuciscus, 580

thermoicos, Esomus, 583

thermoicos, Nuria, 583
thermciphilos, Nuria, 583

thermophilus, Perila/mpus, 583

tlietti, 116
then.this, Acaiithurus, 206
Tliolichthys, 102

tlioJo-daJi, 265

Thomas, Henry Sullivan,Esq., vi

thomassi, AmbassLs, 52
thomassi, Barbus, 557, 567

thomassi, Scaphiodon, 551

thook-o-doo-noo-dah, 5 1

2

thoracata, Koivala, 035

thouin, Raie, 732

thouiniana. Raja, 732

thouini, Rbinobatus, 731, 732

thrissa, Chvpea, 634
Thryssa, 624

thuiinina, Thj-nnus, 252

thuri, 338
Thynnichthyg, xv, 554, 604

Thynmis, 25

1

Thysoidea, 667

thyrsoidea, Mur.Tena, 667, 672

tica. Diacope, 43

ticiis, Cyprinus, 572

Tickell, Col., v

ticto, Barbus, 556. 559, 576, 577

ticto, Cyprinus, 576

ticto, Rohtee, 576
ticto, Systomus, 576
tigre, Sqiiale, 725

tigrina, Gymnomuriena, 674

tigrina, Hhtrrmioblenna, 674

tigi'imuni, Stegostoma, 725

tigrinus, Ichthyophis, 674

tigrinus, Galeocerdo, 718

tigrinus, Squalus, 725

tik girawah, 408

tila, Cyprinus, 590

tila, Leuciscus, 590

tilei, 593
tile, Oymnothorax, 668
tile, Murtena, 667, 668
tile, Murc&nophis, 668

tile, Thyrsoidea, 668
tileo, Barilius, 589, 593
tileo, Ctjprinus, 593

tileo, Leuciscus, 593
Tilurus, 658

tvpi ulavi, 731

tit pnmgti, 572

timlei, Narcine, 733
timlei, Raja, 733
timoriensis, Therapon, 69

Tinea, 594
ting-ga-rah, 447
tirir-til, 142

titius, Cyprinus, 572
tih'tts, Barbus, 572
titms, Systomus, 572
tjutjnt, Carcharias, 716
toal-parah, 231

to-hrO'dah, 180
todah, 7

to-go-re-dah, 38

tol, Chorinemus, 230, 231

toli, Alausa, 641

toli, Alosa, 641

toli, Clupea, 635. 641 _
t(Ma,m-parrah, 222
tola, Chanos, 651

tdloo, Chorinemus, 232, 2.33

toloo-parah. Scomber. 232

tnl-jjarah. Scomber, 230, 231

toUi, Dentex, 91

tolu, Synagris, 91

tombel, Laitvida, 504

tombil, Saurida, 504
tonkah-talawaree, Ophidium,

337

toot;. 599, 601. 602

tool^danti. 264

tooroo-kattelee, 191

topasui, Polynemus, 176

tor, Barbus. 557, 564, 565

tor, Cyprinus, 564
tor, Labeobarbus, 565
ToRPENiD,E, 727, 733

torquatus, Scolopsides, 87

torq'imtns, Scolopsis, 87, 88

torquatus, Xirichthys, 409
torriti, 116

torvus, Caranx. 2 1
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torvus, Selar, 218
tottah-karah, Zeus, 238

tourah, 338
Toxotes, 116

TOXOTINA, 102

trachacanthus, Bagrus, 446
Trachicepliahis, 1 63

Trachidermis, 747

TRACHINIDiE, 262
trachipomiis, Arius, 462

trachipomus, Bagrus, 462

Trachnrus, 210
Trachurops. 210
t/rachynis, Synanccio>, 162

TrachjTiotus, 232
trachypareia, Xiphasia, 337

TRACHTPTERIDiE, 376

Trachyrhamvphus. 077

tragula, Blidlus. 121

tragida, Upeneoidcs, 121

tragula. U2:>eneus. 121

trausiens, S^alarias, 332
Transitional species, 556
transversus, Therapon, 70

tredecem-radiatus, Feriophthal •

mns, 304
tredecem-radiatus. Gobiv.s, 304

Trees, Fish climbing, 369
Triacanthina, 684
Triacanthus, 684

triacanthus, Nauclerus, 229

triacanthus, Perca, 28

Tria;nodon, 710,720
Trinmojjhorichthyini, 28

1

triangularis, Balistes, 689
triangularis, Nemacheilus, 613,

619
triangularis, Pachynathus, 689
Trichidion, 176
TRICHIORin^E. 200

Trichiurinw. 200

Trichiurus, xvi, 200
trichoderma., Arothron. 704

trichoder^tna, Tetraodon. 704
trichodermatoides, Arothron, 704
trichodermatoides, Tetraodon,

704
Tricliogaster, x, 373
Trichopsis, 371

Trichopus, 371

Trichosoma, 630
Trichosomus, 1 56

tricolor, Amphiprion. 378

tricolor, Gomphcsus, 406

tricuspidata, Mura;iiesox, 662

tricuspidatus, Carcharias, 711,

713, 722
tricuspidatus, Congrtis, 662

ti-icusj.Ji'daius, Heniiramphus,515
tridactylus, Blennius, 330

tridacQ'lus, Salanas, 329, 330,331

tridentifer, Hemiramphus, 516

Tridentiger, 298

tri, Engaulis, 625, 630

trifasciatus, Chaitodon, 107

trifasciatus, Lutjanus, 380

trifasciatits, Bremnas, 380

trifasciatus, Trachypterus, 473
trifasciatus, Upeneus. 124

trifoliatus, Anabas, 370
Triglid^, 148

Triglidm. 274
Triglini. 274
Trigloidei. 279
trigloides, Tripterygium, 336

trilineatum, Glyptostemum, 496,

497, 499
trilineatus, Glyptothorax, 497

trilineatus, Pomacentrus, 382

trilobatus, Cheilinus, 393, 394

trilobaius, Jnli.i, 405

trilobatus, Labrus, 404

trilobatus, Labrus, 394

trimactdatus, Apogon, 62

trimaculatns, Hippocampus, 682

trimaculatus, Julis, 404
trimaculatus, Pomacentrus, 382

triocellatus, Pleuronectes, 424

triocellatus, Pscudorhombus, 423,

424
triocellatus, Ehombvs, 424

Triodon, 698
Triodontina, 698

triostegus, Acanthnrus, 204

triostegus, Ghadodon. 204

triostegus. Rhombotides, 204
Tripterygium, 336
tripunctatus, Pomacentrus. 383

Iripiunctatus, Systomus, 576

trispinosus, Batrachus, 269

tri, Stoleplwrus, 630

tristis, Muraiua, 671

tristis, Systomus, 573

Triurus, 505
tvivittatus. Coins, 67, 70

trivittatus, Pterapon, 69

trivittatus, Therapon, 69

trompa, Lija, 694

Tropidichthys, 699

Tropodinius, 29

trosehellii, Mugil, 348, 358

troschMi, Pseudoscarns, 413

troschelli, Scarus, 413

Trout, introduction of to India,

508
Trulla, 431

truji'-aia, Laurida, 504

truncata. Setipinna, 627

truncatus, Saurus, 504

Trygon, 736
Trtgonid^, 727, 736
Trypauchen, 319
Trypauchini, 282
tsikideondoa, 295
tuberculatum. Chiloscyllium, 726

tubercuhxtus, Ostracion, 696

tuberculatus, Platycephalus, 275

tuberculatus, Kldnobatus, 732

tuberculatus, Squalus, 726

tuberculatus. Sgnchismus, 726

tuber. Naseus, 208

tnherosns, Nasens, 208
tuberosus, Naso, 208
tudes, Cestracion, 720
tudes, Sphyrna, 720

tudes, ZygiEna, 719

tulu candal, 651

tumbil, Salnw, 504
tuuibil, Saurida, 504, 505

tumbil, Saurus, 504

tumbil, Osmerus, 504
tumidus, Chironectes, 272

tumijrons, Eleotri.i, 310
tumilabris, Serranus. 16, 21

tunicatus, Amphiprion, 379

tunny tish, 251

tupasi, 177

tuppa koollee, 742

tuj^see-m^utchee, 176

turah, 340
turi. 340, 621

tur-goorch, 685
turio, Cobitis, 621

turio, Nemacheilus, 621

turritus, Ostracion, 695

tuiTitus, Tetrosomus, 695
Turtle's stomach, 379

Turtle's tail, 678

Tylognathus, 534
Tylosurus, 509
typle, Syngnathus, 677

typus, Carangichthys, 223
typus, Gagata, 492
typus, Gagata, air-vessel of, 466

typus, Ketei}gus, 468
typus. Pinjalo, 94

typus, Rhinobatus, 732

tyrwhitti, Chwtodon, 386
tyrwhitti, Glyphisodon, 386

uarnacoides, Trygon, 737
uarnak, Pastinachu^, 737

uarnak. Raja, 737

uarnak, Trygon, 737

ulietensis, ChiEtodou, 104

ullahti, 649
ulavi. 731

ulu parti, 274
Umbrina, 181

umbrostygma, Julis, 404

undala, 354

undee collee, 370
undosquamis. .Saurida, 505

undosquamis, Saurus, 504
unduiatus, Balistes, 687, 691

undulalus, Macrognathus, 340

unriulata, Murajna, 667, 671

undulata, Mura;nopihis, 67

1

undulatus. Tiygon, 737

undulosus, Bodianus, 13

nndulosus, Epinephelus, 13

undulosuH, SeiTauns, 13

Unibranchapertura, 657

unicolor. Batistes, 693
unicolor, Colisa, 375
unicolor, Mastacembelus, 339

unicolor, Merous, 26

unicolor, Plotostis, 482

unicolor, Premuas, 380
unicolor, Salarias, 329, 334
unicolor. Trichogaster, 375

unicornis, Acanthicrus, 209

unicornis, Aspisurus, 209

unicornis, Ghcetodon, 209

unicornis, Naseus, 209

unifasciatus, Cha^todon. 107

unifasciatus, Hemiramphus, 513

514
uniniaculatus, Barbus, 559, 581

unimaculatus, Chaetodon, 107
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unimaculatos, Glyphisodon, 387

nminacvXaiv,!!, Lv.tjanus, 42
unimacidatus, Meso]irion,il, 43

unimaculatus, fiystomiis, 581

unispina, Somileptes, 614
unitus, Salarias, 332

imtrahi. 601

untrahi, Chela, 600, 601

Upeneoides, 119

Vpenens^ 1 1

9

Uljencns, 123

Uranichthys, 664
uranoscopa, Synanceia, 164

URANOSCOPID2B, 260
Uranoscopus, 260
uranoscopns, Polycaulis, 164

Ura,spis, 210, 211

Uroconger, 658. 661

Urogymnus, 736
ni^onemus, Polynemus, 17!)

Uropterygius, 674
wrophthalrmts, Nemacheilus, 614

urostigma, Julis, 403
urotiPuia, Ambassis, 55

ursi, 643
wrua, Bagrns, 473
urua, Pimelodus, 473

vaadhul, 129
vacha, 490
vacha, Bagrus, 490
vacha, Eutropiichthys, 490
vacha, PimelodAiS, 490
vaclielli, Ambassis, 54

vachelU, Balistes, 687
vacti, Coius, 7

vagahicndus, Cha^todon, 105

vagabundus, Cha;todou, 105

vagans, Thynnus, 252
vagiua, Gobius, 320
vagina, Tiypanchen, 320
vagra, Barilius, 588, 5S9
vagra, Cyprinus, 589
vagra, Leuciscus, 589
vagus, Ophiocephaius, 366
vahm, 340
VaiUant, M. vii

valenciennei, Johnius, 189

valenciennesi, Pingraiilis, 626
Valencieniiesia, 309

valenciennesi, Stolcphorus, 626
valenciennesii, Tylogimthus, 540
valenciennii, Muriena, 671

valentini, Ostraciou, 697
vamos, Mit,rcBna, 666
Valliaul-cutchul, 174

vanicolensis, Pemphevis, 175

variabilis, Petroscines, 326, 327
vari, Caranx. 218
Varicorhinus, 556
variegata, Aiiguilla, 659
variegata, Cepola, 324
variegata, Clupea, 635, 639

variegata, Echidna, 673
variegata, ilurana, 672, 673
variegata, Pa^cilophis, 673
variegat'Us, Callionynms, 322
variegatus, Psilorhyiichus, 527
variegatus, Trygon, 737
variegatus, Upeneoides, 121

va/ri-hatchehe, 190
variletta, 252
Variola, 8

Variola, 26

variolnsus, SeiTanue, 15

va/ri, Selar. 218
varius, Monacanthua, 693
varius. Goruphosus, 406

varri Korawa, 690

velangoo, 658
velatus, Labeo, 536

velifer, Acanthurus, 207, 208

velifer, Xij^hias, 198

velifer, Zabrasoma, 207

vella-OA'woolee, 246

vellachee candee, 599, fiOl

vella-chemholay, 42

vellO'-hadisa.y , 45

vella kalada, 489

vella kelletee, 447

vella-lcattelee, 185, 188

vellamaMawa, 142

vellaoodoo, 233

vella sorrah, 729

vellavoval, 247

ven-iegti. 194

ven-candee, 537. 547

venenatus, Gobius, 286

venenoso,, Alosa, 638

venennsa, Clnpea, 638

venenosa, ileletta. 638

vcnosa, Scorpana, 151

venosa, Scorpa;nopsis, 151, 152

venosus, Cephalocassis, 460

ven.osus, Aluterius, 694

venosus, Arius, 457, 460

ventroMs, Gobius, 294

verarl, 366
verarlu, 366
verdatre, Baliste, 689

veri-cut-ta-lay, 31

veri-heecJian, 33

verir-hare, 239

variolosus, Holocanthus, 705

•DermtCMlato, Munena, 668

vermiculata, Teutbis, 166

vermiculatus,Amji/mcct)iHius,166

vermiculatus, E.KOcastus, 519
vermiculatus, Salarias, 330, 335

vermiformis, Chilorhinus, 663
vermiformis, Muraenichthys, 663

verrnijorviis, Ophisxirus, 664
vermin, xi

verri'Culla/wah. 23

verrucosa, Synanceia, 162

verrucosus, Balistes, 688, 690
verrucosus, Balistra/pus, 691

versicolor. Otolitbus, 197

vertical band, sign of immatu-
rity, 518

vespertilio, Chii'todon, 236

vesjyertilio, Platax. 236

vespertilio, Platax, 236

vetula, Balistes, 636, 688

vet-ool-pathy, 275
vigorsii, Abramis, 587

vigorsii, Kohtee, 586, 587

vigorsii, Systovius, 587

virescens, Anguilla. 660
virescens, Chjetodon. 1(J6

virescens, Gallus, 224

virgata, Corj-jihoena, 248
virgata, Datnia, 70
virgata, Tinitbis, 166

virgatus, AnipdLacanthv.s, 166

virgatus, Arothron, 704

virgatus, Tetrodon, 704

virgatus, Therapon, 70

viridescens, Balistes, 686, 689

viridescens, Calliodon, 410
viridescens, Nangra, 494
viridescens, Pimelodus, 494
viriiiipunctatns, Gobius, 286, 747
viridipunctatus, Leiodon, 707
viridipunctatus, Tetrodon, 700,

707
viridis, Balistes, 691

viridis, Boleophthalnius, 30

viridis, Cheilio, 407

viridis, Eleotris, 312

viridis, Gobius, 307

viridis, Gomphosus, 406

viridis, Labrxis, 403

viridis, Pseudosciirns, 412

viridis, Scarteluas, 307

vitta, Diacope, 46

vitta, Lutianus, 46

vittii, Lutjanus, 46

vitta, Mesoprion, 46

vittargentea, Clupea, 629

vitta, Serranus. 46

vittata, Cobitis, 620

vittata, Echeneis. 257

vittoia, Sciiena, 28

vittatus, Acanthurus, 20

vittatus, Aplocheilus, 523

vittatus, Barbus, 559, 582

vitiaius, Callichrus, 479

vittatus, CantJwphrys, 609

vittatus, Chietodon, 107, 747

vittatus, Ckironectes, 272

vittatus, Esormis, 583
vittatus, Hypenens, 120

vittatus, Macrones, 443, 448
\-ittatus, Mullus, 120

vittatus, Platycephalus, 275

vittatus, Plotosus, 483
vittatus, Puntius, 582
vittatus, Upeneoides, 120. 121

vittatus, Upeneus, 120

vittatus, Silurus, 448
vittiger, Apogon, 58

viviparus, Plotosus, 482

vlamingii, Upeneus, 135

vogleri, Otolithus, 186

vogleri, Pseudosciasna, 186

vogleri, Sciiena, 186

vogleri, Sciiena. 188

volans, Exocaitus, 519

volans, Pegasus, 280

volitans, Gasterosteus. 152, 153,

154
volitans, Exocastua, 519

volitans, Pseudommwpterus, 154

volitans. Pterois, 163. 154

volitans, Sorpcena. 154

volugiri tenkee, 740

vomer, Zeus, 224
vos'inaeri, Scolopsis. 87

vosmari, Anthias, 87

vosmeri, Anthias, 87

vosmeri, Lutjcmus, 87

vosmeri, Scolopsides, 87

vosmeri, Scolopsis. 87, 88

vulgaris, Colisa, 374

vulgaris. Mustelus. 720

vulgaris. Tinea, 508, 594

waageni. Barbus. 559. 581

waanderai, Epinephelus, 12

waandersi, Serranus, 12

waandersi, Serranus, 746

wahlah, 480, 652

wahlah kuddera, 510

waigiensis, Glyphisodon, 386

•H-aigiensis, Mugil. .348, 359

waigiensis, Myriodon, 747

waigiensis, Pimelepterus, 143

waigiensis, Scorpmna, 747

ivaigiensis, Upeneus, 126

\tjalawah tenkee, 731

walbeehmii, Carcharijis, 711,

712, 717

walga, Trygon, 736, 737, 738

Wallago, 441, 479

vmllago, 479
wallago, Silurus, 480

wal-la-ke kel-le-tee, 487

wallah tattah, 653

wanah mottaJi, 505

wan-jou, 487, 488
ivarri-parah, 219

ivartee-polah, 295
wassinki, Atnia, 61

wassinki, Apogon, 61

%vata/inoo kola, 694

Watson, H. E., Esq., vi

watsoni, Scaphiodon, 551

wattanah, CiMndrostoma, 548

weirs, ix, 640

westpliaU, Tamiophis, 672

whitebait, 629

white mullet, 651

white pomfret, 246
whiting, 194

willughbeii, Balistes, 688

wingcrojin, Scotnber, 254
ivodawaJwJi, Zeus, 98

wodlah-muku, 512

wolfii, Corvina, 185

wolga tenkee, 740
Wood-Mason. J., Esq., vi

woolaree, Rasbora, 584
vjoongooni, 95

woora, Corythohatus, 59

woragoo. Scomber, 213
worm-parrot, 396
worah, 165

worahwah, 165
wori-parah. Scomber, 225
ivorrah-minoo, Trigla, 155, 159

ivotim-poAYah, Scomber, 216
woora, Minous, 159

wounds from ray, 738

wounds caused by siluroids, 439

wounds from saccobranchus, 487

wrahl, 366
wrahl, Ophiocephaius, 365, 366
Wright, Dr., vi

ivulluven sorrah, 718
wumboo, 655
wunnuttee, 371

wutla^callawah, 18

Wyllie, Dr., iv

wynaadensis, Barbus, 558, 568
wynaadensis, Silnrus, 480

xanthocephalus, Chietodon, 104

xanthochir, Psendochromis, 267

xoAitliognathus, Monopterus, 656

xanthognatha, Ophicardia, 656

xantliogravime, Leucisci^, 684

xanthometopon, Holacanthus,

114

xa/ntlwptera, Ilislia, 643

xanthoptera, Pellona, 643

xanthopterus, Acanthurus, 205

xanthopterus, Gymnomura;na,
674, 675

xanthopterus, Hemiramplius,

613, 514

xanthopterus, Uropterygius, 674
xanthopterygius, Mesoprion, 35

xa/nthopus, Diacope, 44

xanthopygus, Caranx, 215
xanthot(eni<ij, Lethrinus, l.'i7

xanthozona, Dascyllus, 381

xanthozona,TetradA-achmum, 381

xanthurus, Acanthurus, 207

xanthurus, Aniphiprion, 379
xanthurus, Caranx, 218, 219
.xanthurus, Holacantlius, 113

xanthurus, Prochilus, 379

xanthu/rus, Therapon, 70

xanthonemus, Polynemus, 177,

178
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-Yemomustus, 653
Xenopterus, 698. 6S9
Xiphasia, 336. 337
XiPHiii)*, 198

Xifhcgadus, 336, 337

xirichthoides, Hovacula, 40&
Xyriehthys, 401, 408

ya-paw-^iga, 598
yapilli, Lutianiis, 45

yapilli, Sj'a'rus, 45
yarra-sorinci, 264
yarrellii. Bagarius, 495
yan-ellii, Bagrus. 495
yarrellii, Hmelodus. 495
yeUaka, Balistes, 687

yemungolak, 199

ye»i-bo«ng-:a, 585

Zahrasoma, 202
£ama«a, Epinephelun, 25

Zanclurus, 198

Zanclus, HI
zonziborcnsis, Kasbora. 584

iamsibarensis. Syngnalhus, 678
zebra, Acauthurns, 204
zebra, Brachywrus, 153

zehra, Chcfdodon, 204

zebra. IHacantha, 606
zebra, Echidna, 673

zebra, Gi/nwiom«riE-no. 673
zebra, Oymnothorax, 673
zebra, Mnrteua, C68, 673

zebra, Tleuronectes, 430

I

zebra, Pseudomonojiterus, 153
zebra, Pterois. 153
zebra, Syna])tura, 428, 430
zebrinus, Mastacembelus, 33!»

zeylanicii^. Labrus, 403
zeylonicus, Apogon, 64
zeylouicus, Ariyplm/prionichthys,

158
zeylonicus, Lettdseus, 651

zeylouicus, Micropus, 158
zeylonicus, MuUoides, 122

zeylonicus, Upeneus, 122, 123
Zenarchopterus. 512
zenephor^is, Labrtis, 396
zonalternaus, Cobitis, 618
zonaltemans, Gobius, 289

zonaltemans, Nematheilut, 613.
618

zonata, Cobitis, 618
zonata, Nemacheilus, 613, 61S
zouata, Schistmra, 618
zonaius, Glyphisodou, 387
ZonogolAus, 282
zoo-roo-ca/rt'dah, 629
zugei, Trygou, 737, 738
Zygajua, 710. 719
zygoena, Cestracion. 720
zygmna, Sphyma. 720
zygcena, Sqiialus, 719, 720
ZTG2ENINA, 710,719
Zygonectes, 521

zysron, Pristis, 728, 729

THE END.

G. NORMAN AND SON, PEINIEJKS, MAIDEN UAJiE, COVENT GARDEN, LONDON.
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