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A SYSTEMATIC REVIEW OF THE FISHES OF
THE FAMILY LETOGNATHIDAE*

P. §. B. R. JaMEs **
Central Marine Fisherivs Research Institute, Cochin, India
ABSTRACT

The fishes of the family Leiognathidae form a well-defined group and are widely
distributed in the Indo-Pacific. Though small in size, a few species form dense schools in
shallow regions, offering great potentialities for commercial exploitation. They are an
important source of food and fish meal.

The revision collates earlier literature, supplementing with original data based on
examination of fresh material of 18 species of the three genera, Leiognathus Lacépeade,
Secutor Gistel and Gazza Rappell from the seas around India and re-examination of types
of some species.

The characters maindy used by earlier authors to separate the species are the presence
or absence of scales on head and chest, number of lateral line scales and their posterior
limit, and proportional measurements. Since scales are markedly small and deciduous,
accurate counts are difficult to obtain. Proportional measurements show a great amount
of overlap amongst species which, therefore, need to be used with discretion.  While meri-
stic counts are of little taxonomic value, colour pattern has been found useful in distin-
guishing at least groups of species, if not spevies.

Beside giving detailed descriptions and keys, the revision assigns a place to every
nominal genus and species, gives diagnoses for all genera and species arguing the case for
synonymies with whatever detail the individual cases may demand.

The species described here include two new records and one new species already
reported by the author from the Seas around India.

INTRODUCTION

From the abundance point of view on an all India basis, the fishes of the family
Leiognathidae, rank as one of the important groups of fishes at the present day.
In recent years new fishing grounds have been found and their catches have been
substantially increased. Because of this fishery importance, a comprehensive study
of this group was undertaken. Before any detailed biological studies are made,
a systematic study of the family was considered necessary especially since the family
was not revised after Day (1876) and Weber and de Beaufort (1931). A few of the
species described by these authors also need comment and clarification as to their
position in the system. Some of the characters described by them for the same
species are also found contradictory. Certain others have dealt with species from
certain geographical areas (Smith, 1949: Herre, 1953; Munro, 1955; Smith and
Smith, 1963; Marshall, 1964;: Munro, 1967; Tiews & Cweces-Borja, 1965) along
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with the keys to species which include characters that are difficult to ascertain. The
present account assigns a place to every nominal genus and!species and gives dia-
gnoses for all genera and species arguing the case for syndnymies with whatever
detail the individual cases may demand. For this purposef fresh material of all
the genera and available species collected at several places glong the Indian coast
were examined. Data were also obtained on re-examinatjon of types of some
species and included at relevant places.
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useful in the study. He is thankful to Mr. M. Badrudeen fqr the assistance in the
work and to Mr. 8. P. D. Ghanshani for the Photographs pfesented in this paper.
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RELATIONSHIPS OF THE FaMiLy

+

formes of the sub-order Percoidea under order Percomorphi. Authors differ in
associating Leiognathidae with Gerridae in one family. Bleeker (1845) included
Equuia (Leiognathus) and Gazza under Carangidae, rcmov}g Gerres and Penta-

The family Leiognathidae is one of the families of ﬁsh{{:f the division Perci-

prion to asubfamily Gerriformes. Gunther (1862) placed the family Gerridae in
the ““Acanthopterygii Pharyngognathi”” and Eguwlae and §azze in Carangidae.
Regan (1913) included Lefognathus, Gazza and Gerres in thd family Leiognathidae
closely allied to Lutianidae. Jordan (1923) stated that thejresemblance of Leio-
gnathus to Gerres seems to be superficial, not indicating any special affinity, Weber
and de Beaufort {1931) do not agree with this view and upited Licognathus and
Gerridae in the family Leiognathidae. Berg (1940} includgd Leiognathidae and
Gerridae in the family Leiognathidae. Smith (1949) sepagated Leiognathus and
Gerres into two separate families, Leiognathidae and Gerriflae respectively which
has been followed by Munro (1955). In the present accougt also, Leiognathidae
and Gerridae are treated as separate families. No doubt,;the two groups are
closely related which lead many earlier authors to combine th¢m into a single family
but the differences are deep enough to justify their separati In support of this
view, may be cited the characters of the Leiognathidae likejthe presence of bony
ridges and a nuchal spine on top of head, small scales which are absent on head
{except in L. elongatus), gill membranes attached to isthmuyg in contrast to those
of Gerridae. In addition, possession of five branchiostegdls is characteristic of
Leiognathidae whereas there are six branchiostegal rays im Gerridae.

CHARACTERS OF THE FAMILY LEIOGNATHIDAE

Body oblong or elevated, compressed, covered with gmall, smooth cycloid
scales, absent on head (except in one species, L. elongatus), fcales on breast, often
thin and diaphanous, the breast appearing naked, [ateral lile complete, becoming
obsolete posteriorly. Head on top with bony ridges and 4 nuchal spine. Eyes
lateral. Gape of mouth small, horizontal or oblique. Mandiljle straight or concave,
Mouth very protractile, the long premaxillary stalk lying ih a groove on top of
head; when fully protracted it forms a tube directed horizontplly, vpwards or down
wards. The upper parts of maxillae form a ring through which the premaxillary
stalk slides up and down. Lower margin of preoperculum sefrate. Branchiostegal
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five; gill membranes attached to isthmus, pseudobranchiae present. Lower
pharyngeal bones free. Teeth wanting on palate; in jaws, minute, in single series
or in upper jaw a series of sharp teeth and a curved caniniform tooth on each side
of symphysis, in lower jaw a series of curved, pointed teeth, with a pair of symphysial
caniniform teeth with a notch between them to receive the upper caniniform teeth,
A single dorsal with VUI spines and 16 rays with a conspicuous basal sheath; anal
with 11 spines and 14 rays; second dorsal and anal spine the longest. Pectorals
short; ventrals thoracal, with one spine and 5 rays and an axillary scale-like
process. Caudal deeply emarginate.

THE GENERA

The family Leiognathidae as defined above includes according to some authors
two {Leiognathus Lacépede and Gazze Rippell) and according to others three
{Leiognathus 'Lacépéde, Gazza Riippell and Secutor Gistel} genera. While all
earlier authors referred to two genera (Leiognathus and Gazza), recent authors
like Smith (1949) and Munro (1955} placed the fishes in the three genera. A few
authorsused the generic name Equula (Bleeker, 1817; Cuvier, 1817; Cantor, 1850; Gun-
ther, 1860; Kner, 1865-67; Day, 1876; Macleay, 1881 ; de Vis, 1884 ; Klunzinger, 1884;
Meyer, 1885; Dunyaev, 1904; Jordan and Seale, 1906; Seale, 1910 and Weber, 1913)
for Leiognathus but the latter had priority as most modern authors have used.

Key 7o THE GENERA OF THE FAMILY LEIOGNATHIDAE

I. Caniniform teeth absent.

1. Mouth horizontal, when protracted directed downards........ Leiognathus Lacépide
2. Mouth obligue, when protracted directed upwards.......ccooeveevvieririrannns Securor Gistel

I1. Caniniform teeth Present........o.ccoiiiiis ciiierimniviiai e iiecerarsrassasiieneans Garza Rgppell
THE SPECIES UNDER THE THREE (GENERA

From the entire range of their distribution in the Indo-Pacific, 17 species of
this family have so far been recognised valid by a number of authors. Of these,
13 were placed under the genus Leiognathus Lacépide, two under the genus Secutor
Gistel and two under the genus Gazza Riippel.

In the present study 17 species, 13 of Lejognathus and two each of Secutor and
(fazza were collected, including two new records for the Indian seas, namely Leio-
gnathus leuciscus (Gunther) and L. smithursti Ramsay & Ogilby (James, 1969) and
a new species, L. jonesi James (James, 1971). The 14th species of Leiognathus viz,,
L. elongatus Gunther has so far not been collected from Indian seas. Therefore,
the description of this species given by Smith & Pope (1906) along with data on
the type obtained from the British Museum were included in this account. Thus it

makes a total of 18 species - 14 under Leiognathus and 2 each under Secutor and
Gazza.

In addition to the 13 widely recognised species of Leiognathus till recently,
three more species have been lately mentioned, one by Marshall (1964) and two
by Munro (1967). L. moretoriensis Whitley, referred to by Marshall (1964) was
revived only by him. Similarly, Equulites novaehollandiae Steindachner was revived
by Munro (1967) who also described a new species, Lelognathus rapsoni. Material
of these three species was not available to the present author but on the evidence
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of published accounts at least the former two may pro!f to be synonyms of
known and recognised species. Comments on these are givest at relevant places.

Genuns Leiognathus Lacépéde

Leiognathus Lacepede, 1803, Hist. nat. Poissons. 4: 448. {Type sdw:ﬁ: Letognathis
argentens Lacgpede),
Eguula Cuvier, 1817, Regne Animal 2; 223, :
Deveximentum Fowler, 1904, Journ. Acad. nat. Sci. Philad., p. 515’.
Clupea Lacépade, 1803, Hist, nat, Poissons, 5: 460, 463, :
Aurigeqrinla  Fowler, 1908, Proc. Acad. nat. Sci. Philad., 70: 17
Scomber Forsskal, 1775, Descr. animal, p. 75; Bloch, 1785, Nurgesch. Eishe, taf. 428.
Bloch & Schneider, 1301, Syst, leth. p. 36.
Eubleekeria (Leiognathuy) Fowler, 1904, Journ. Acad. nat. Sci. Philad., (2) 12 : 516,
Lejognatims Regan, 1920, Ann. Mag. nav. Hist., (9) 5 420.
Zeus Bloch, MS. Cuvier & Valenciennes, 1835, Hist, nar, Poissods, 10 : 84,
Leiognathus ( Eubleekeria) Fowier, 1904. Journ. Acad. nar. Sci. Fhilad., 2 (12): 516.

Body compressed, oval or élevated; dorsal and ventral
or usually the dorsal more convex. Covered with small,
sometimes deciduous scales, absent on head and in some s
the chest. When present on chest, may be conspicuous or
often appearing naked. Lateral line curved, the posterior li
difficult to determine. Head small, snout pointed or trun
profile of head straight or curved, interorbital space conc
side by supraorbital bony ridge, the supraorbital ridges conti
of the nuchal spine which ends at some distance from dorsal
ridges commence at the inner one of a pair of postnasal spin
is situated near the rim of orbit; the latter may be crenulat
small, horizontal or oblique; when protracted forming a tub
The lower margin of lower jaw straight or concave. Lower
lum serrated. Five branchiostegals. Gill membranes attachkd to isthmus, Gill
rakers small, with [ateral spines. Pseudobranchiae preseht. Minute setiform
teeth in a single series in jaws, palate toothless. A single dgrsal with VIII spines
and 16 rays; anal with 11l spines and 14 rays; the second dorsdl and anal spine the
longest, in some species filiform. Soft dorsal and anal withia basal scaly sheath.
Pectorals short; ventrals with I spine and 5 rays and an axillhry scale-like process.
Caudal deeply forked.

ycloid, conspicuous,
ies on a small area of
iaphanous, the chest
it of which is often
te, the rostro-dorsal
e bordered on each
ued as outer borders
n. The supraorbital
s, the outer of which
superiorly. Mouth
directed downwards.
argin of pre-opercu-

Distribution: Red Sea and east coast of Africa through Indjan Ocean and Pacific,
to China, Japan and the Pacific Islands. Some species are locplly restricted, others
live in coastal waters in shoals, found in estuaries, backwiters, freshwater and
brackish water lakes.

E
Key 7o SPECIES OF THE GENUS LEIOGNATHUS LAC]iPEDB

i
1. Depth more than three times in standard lenpth: cheeks scalyL,.Leiognathus (Gunther)

2. Depth less than three times in standard length; cheeks not
Al Dorsal profile more convex than ventral. i
Bl. Lower margin of lower jaw strongly concave, breast ap\'_%‘znlly naked.

ly.

Cl. Second dorsal spine longer than half height of body; faint vegtical bands descend from
(3 T T T OO PO UPPPICPION L. fasciatus (Lacépade)
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C2. Socond dorsal spme fess than half hclght of body, no vertical bands on back.........
e L. equulus (Forsskal)

B2. Lowcr margin of ]ower Jjaw sllghtly concave; brea.st w1th prominent scales.
Di. Snout blunt; eye larger than snout,
El. Second dorsal spine longer zhan he:ght of body socond anal spine about length of head;

faint broad bands on back... rrenes L. smithursti (Ramsay & Ogl.lby)
E2. Second dorsal spine much shorter than helght of body: second anal spine shorter
than head.

Fl. Jet black blotch on spmous dorsal; dorsal and anal spines strong ..
UTIUR e ...Leiognathus sp!endens (Cuwer)

F2. Grcy blotch on spmous dorsal dorsal and anal sp:nes WeAK. .. s
. riivreereannens. Lefognathus jones: James

D2. Snout pomted eye smafler than or equal to snout; few unequal wavy, black or brown
vertical lines descend from back... L. dussumieri (Valenciennes)

A2. Dorsal proﬁle less convex than ventral orange colourod blotch on spinous dorsal...
........................................................................... L. bindus (Valcncnennes)

A3. Dorsal and ventral profiles mere or less equal

G1. Blunt snoui; back without irregular black marks or blotches; predominant deep black
blotch on spmouq dorsal, yellow ]0ng|tud1na] band on each snde, in fresh condition...
N e bt e e e L. daura (Cuv:er}

G2 Pomted snout; back with u-regular b]ack marks or blotches

H1. Second dorsal spine longer than half height of body............ L. leuciseus (Gunther)
H2. Second dorsal spine not longer than half height of body.

It. Lower margin of lower jaw strongly concave; grey or brown blotch on nape.

J. Scales (promment) presen! on chest, distinct black blotch on spmous dorsal... eeas
e e e L. blochil (Valcnclennes)

J2.  Scales absent on chest no black blotch on spmous dorsa! in adults present in juveniles,
yellow patch in breast region... ..L. brevirostris {Valenciennes)

12.  Lower margin of lower jaw shghtly or not concave, no bioich on nape.

K1l. Uprper proﬁle of head rises to back with a ooncavuty, crowded zigzag black marks on
back... ..L. berbis (Valenciennes)

K2. Upper proﬁle of hcad rises 1o back wnhout a concawty, few irregular black marks on
back.. . . L. lineolarus (Valenciennes)

1. Leiognathus elongatus (Giinther) (Plate 11 A)

Eguula elongata Gunther, 1874, Ann. Mag. nat. Hist., 4 (14); 369. Meyer, 1885, Ann.
Soc. Esp. Hist. nat., 14 . 20,

Leiognathus elongatus Smith & Pope, 1906, Proc. U. 8. Nar. Mus., 31 ; 466, Weber & de
Beaufort, 1931, Fish. Indo-Austr.  Archip., 6:318-320, Smith, 1949, The Sea Fishes of
Southern Africa, p. 518; Tiews & Caeses-Borja, 1965. Philippine J. Fish., 7 : 59-85.

Leiognathus stercorarius Evermann & Seal (1906) 1907, Bull., Bur. Fish., 26 : 67.

Leiognarhus elongaram Jordan, Tanaka & Soyder, 1913, Journ. Coll. Se. Univ. Tokyo, 33 : 132
{name only after Smith & Pope)

While 17 species of the family Leiognathidae could be collected from the Indian

seas, L. elongatus has so far not been collected and there are no earlier reports of

its

occurrence in Indian Seas. As Gunther's (1874) original description is not

detailed, the account of the species by Smith & Pope (1906) is repeated below. The
photograph of the type obtained from British Museum is given in Plate 11 A,

[5)
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Description (after Smith & Pope 1906): Head 3.75; ! depth 3.75; eye 3.25;
snout 3.25; dorsal VIII, 16; anal 111, 14. :
i

Body very elongate and moderately compressed, its Hepth not greater than
length of head; dorsal and ventral profiles about evenly cu and tapering, gently
to the very short and slender peduncie; caudal peduncle about 0.66 diameter of eye;
head acute, the upper surface weakly convex, the sides compfessed to form a very
narrow s‘urface on the ventral side; mandibular sligtly concave; eye of
moderate size, its diameter equal to snout; interorbital {equal to eye, with a
median ridge from snout to occiput and supraocular ridges: enclosing triangular
space, lower preopercular imargin with very fine serrations; scales small, cycloid,
deciduous; opercle naked, cheeks scaly; lateral line conspiduous, with about 42
tubular pores; second and third dorsal spines longest 1.75 indepth of body and 2 in
distance from origin of fin to anterior margin of eye; longekt anal spine (second)
less than 0.5 head, caudal deeply forked; pectorals 1.5 in hehd; ventrals somewhat
less than 2 in head. Colour in alcohel yellowish-brown abdve with purplish tinge
below that may have been silvery in life; scales everywhere cbvered with fine black
punctuations which are larger and more scattered on lower side of head and body,
back and sides marked with a number of irregular dark {purplish spots and
vermiculations, a black spot at base of each dorsal and ana] ray; axil of pectoral
black, posterior edge of gill cavity black, showing through opercular edge; a short
black band on tip of snout above mouth, fins without defirlite colour markings.

Described from a specimen 90 mm long from Kagoshn*a, collected June 16,
1903, by H M. Smith. {

Type: Cat. No. 55613, USNM. This species may be ! easﬂ)r recognised by
its elongate form and mottled colouration. i

The data on the type of Equulg elongata obtained fromi the British Museum
are given in Table 1.

TABLE 1. Data on the tvpe of Equula elongq‘ta

E. elongara E. elongara
Character BMNH. l858 4, 21,243 Character BMNH 1872, 4. 6. 108
ex Amboina o ex M. Celebes
S. L. 59.3 Dorsal spines i
fork L. 65.0 2nd © 4.6 (tip dam.)
total. L. 68.5 (tip dam.) ird 3,
head 16.2 Pre-dorsal 23
depth 13.1 Pectoral L. 8.
snout 5.1 Candal L. 109 (tip dam.)
eye diam. 5.2 Posterior limit of H
Interorbital 4.8

scales on chest ni

extension of lateral line N¢ scales
Colour U

per ,}!\llight brown, silver
0 spots or bars.

Distribution: East coast of Africa, Indo Australian Al‘chipelago including
Celebes, Philippine Islands and Japan, :

cheek and the head as well as depth of body 4 or more in stagdard length. Weber

Remarks: The species is unique in the family to show presgnce of scales on the
and de Beaufort (1931) stated that L. elongatus Smith & Pop

and L. stercorarius
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Evermann & Seale are identically characterised and united these and E. elongata
Gunther under the name L. elongarus (Giinther).

2. Leiognathus fasciatus Lacépéde (Plate I A)

Clupea fasciata Lacepede, 1803, Hisr. Nar. Poiss., 5: 460, 463 (Type locality: Mauritius),

Equula filigera Covier, 1814, Mem. Mus. Hist. nat. 1, P. 402 Valenciennes in Cuvier and Valen-
ciennes, 1835, Hist. nat. Poiss, 10 : 93. Bleeker, 1845, Nar, & Geneesk. Arch. Ned Ind., (3)
2 : 518, Cantor, 1850, Journ. Asiat, Soc, Bengal, 18; 1132. Bleeker, 1852, Nat. Tijdschr. Ned.
Ind., 3: 165, Bleeker, 1852, Makreel. Vissch., 79, Verk. Batar. Gem., 24,

Equnla cora Cuvier, 1829, Regne Animal, ed, 2, 2: 212 (Based on Russell, pl. 66).
Equida longispinis Valenciennes, in Cuvier and Valenciennes 1835 Hist. nat. Poiss., 10 : 94.
Equula kara Valenciennes, in Cuvier & Valenciennes, 1835, Ibid., 10 : 95,

Equula fasciata Valenciennes, in Cuvier and Valenciennes Y835, 1hid., 10 : 96. Giinther, 1360,
Cat. Brit. Mus., 2 : 498. Kaner, 1965-67, Novara Exp. Fische, p. 167. Giinther, 1873-76, Fische
Sudsee, p. 144, Day, 1878, Fish. India, p. 243. Klunzinger, 1884, Fische Roth. Meer., p. 107
Meyer, 1885, 4nn. Soc. Espana. Hist. nat. Madrid, p. 26. Duncker, 1904, Aus. Mitieilungen
aus den Natur - historis chen Musenm, 21: 157158, Weber, 1913, Siboga Exp. Fische, p. 270.
Munro, 1967, The Fishes of New Guinea. p. 219

Equula longispina de Vis, 1884, Proc. Limm. Soc. N. §. Wales, 9: 542.

Leiognathus fascigrus Jordan & Seale, 1905, 1906, Buil. Bur. Fish., 25: 273, Jordan & Seale (1906).
1907. Ibid., 26 : 15, Evermann & Seale (1906) 1907, fbid., 26: 69. Kendall & Goldsborough,
1911, Mem. Mus. Comp, Zool., 26 : 274, Fowter, 1918, Copeja, 58: 63; 1927, Proc. Acad.
naf, Sci. Philad., 79 : 273; 1928, Fish. Oceania., Mem. Bish. Berm. P. Mus., 10:153, Weber & de
Beaufort, 1931, Fish. Indo-Austr. Archip., 6 : 320-322. Herre, 1934, Fishes 1931 Philippine
Exped., p. 37. Umali, 1936, Edible fishes, Manila, p. 124. 1916, Philippine J. Sci., 63: 233, Herre,
1953, I, S. Fish & Wildl. Ser., Res. Rep. 20: 293, Munro 1955, The Marine and Freshwater
Fishes of Ceylon, p. 145. Tiews & Caces-Botja, 1965, Philippine J. Fish., T : 59-85. Smith &
?&nith,l {311'96[31'3}7?%?80]' Sevchelles, p. 25. James & Badrudeen, 1969, J. mar. biol. Ass. India,

: —~ i ).

Aurigequula fasclara Fowler, 1908, Proc. Acad. nat. Sci. Philad., 70 : 17.
Aurigequula longispinis Whitley, 1932, Mem. Qland. Mus,, 10 (2), pl. 13, fig. 1.

Meterial: 19 specimen 71-166 mm S. L. (92-212 mm T.L.) from Vedalai,
Kilakarai (Gulf of Mannar) and Andaman Islands.

Descriprion:  D. VI, 16; A. I, 14, Oblong compressed dorsal
profile more convex than the ventral, the former steeply rising opposite
the hind border of eye with a conspicuous concavity in the occipital
region. Height 1.67-197, head 295-367 in S. L. (213254 and 3.79-
4,36 in T, L, respectively): eye 2.78-3.93 in head. [nterorbital space slightly concave
to flat, bounded by two prominent ridges which continue as the outer borders of
the nuchal spine, which is slightly more than twice in head. Central portion of
nuchal spine elevated. Two small spines on top of head opposite the front border
of eye, the outer more prominent than the inner which is located opposite the ridge
bounding the interorbital space. Mouth when protracted, directed downwards,
gape of mouth below lower border of eye, end of maxiila not surpassing front border
of eye. Lower margin of lower jaw strongly concave, Preopercle with an obtuse
angle, its lower margin finely serrate. Teeth small, numerous; gill rakers in 10
specimens 7{-120 mm S.L. (92-152 mm T.L.) on outermost arch ({14-16)+(0-1}+ 5,
total 19-2,1; gil! rakers well developed, those at extremities curved backwards, each
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H

with a double row of small spines. Scales small, all over $he body except breast.
Lateral line concave at commencement, convex afterwards, less so than dorsal
profile, and extends almost upto base of caudal fin. Dorsal and anal spines weak,
laterally compressed, second dorsal spine filiform, compresfed, 0.86-1.49 in height
of body, 1.62-2.67 in 8. L. and 2,08-3.47 in T.L., second analpine elongate, filiform,
1.30-3.04 in head, the third and fourth dorsal spines and tjird anal spine serrated
anteriorly for about half length from base, Pectorals 3.88-#.65 in S, L., and 5.00-
589inT. L. Ventrals 596-7.11in 8. L., 7.60-9.04 in T. L., wiith a prominent axillary
scale, and do not reach origin of anal. Caudal deeply forked.

Colour silvery, back less so than abdomen. As many ab 11 grey vertical bands
on the sides, superimposed by few yellow dots in fresh conditipn which fade gradually
and appear as diffuse bands. Margin of soft dorsal greyj; Posterior margin of
caudal Iobes black. Pectorals, ventrals and anal hyaline bfit pectoral axil yellow,
its base dotted black. ;

Distribution: Red Sea, Zanzibar, Madagascar, Mayo Mauritius, Seychelles,
Muscat, India, Sri Lanka, Philippines, Queensland, New Britain, Samoa, Fiji
Eslands. i

Remarks: Jordan and Seale 1905 (1906) described the life colours of the
species as consisting of “spots on sides and dorsal bars dull brassy; axil brassy and
brassy shades on dorsal and anal fins”. Another specimdn was “silvery, faintly
streaked and barred above”. This is in agreement with the cglour in fresh condition,
described here. It is therefore evident that the colour of Rve or fresh specimens
is different from that of dead specimens kept for sometithe.

3. Leiogoathus equulus (Forsskal) (Plate i{ B)

Scomber equula Forsskal, 1775, Descr. Animal, p. 75, {Type Locality} Red Sea) ; Klausewitz &
Nielsen, 1965, Spol. Zool. Mus. Haun. 22: t1, 23 (ref. to Forssk g1's species).

Scomber edemtifus Bloch, 1785, Naturgesch, Fishe, Taf. 428; Bloc‘ & Schneider, 1861, Syst.
Iekth., p. 36. i

Leiognathus argemtens Lacgpade, 1803, Hist, nat, Poiss., 4 ; 448-449

PR

Equnia ensifer Cuvier, 1829, Regne Animal, Ed. 2, 2 : 212.

Equula ensifera Valenciennes in Cuvier and Valenciennes, 1835, Hist. par. Poiss., 10: 66; Bleeker,
1845, Nat. & Geneesk. Arch, Ned, Ind., (3) 2 : 1-518; Bleeker, {1852, Makreel. Vissch,
p. 80 Verhr. Bar. Gen., 24. Kuer, 1865-67, Novara Exp. Fishe, pit 1-166.

Equula caballa Valenciennes, in Cuavier & Valenciennes, 1835, Hist. nat. Poiss., 10 ; 1-73,
Riippell, 1938, Neue Wirbeli, Fishe, pp. 1-51, 52, Cantor, 1850, Yourn. Asiat. Soc. Bengal,
18 1-1128. Giinther, 1860, Car. Brit. Mus, 2: 1-499, lunzinger, 1880, Sirzb.
Akad Wien., p. 379.

Egquuiag serrulifera  Richardson, 1848, Vey., “Erebus" & “Terror"ff_ Ichth., p. 137.

Equula edentula  Gunther, 1860, Ca¥. Brit. Mus., 2 : 498. Day, U878, Fish. India, p. 238.
Macleay, 1881, Deser. Cat. Austral. Fish., 1: 184, Meyer, 1885, Ap. Soc. Espana Hist. Nai.
Madrid, 14 : 31, Vincignerra, 1890, Ann. Mus. Civ. Storia t. Genova, 9(2): 171.
Duncker, 1904, Die Fishe der malayischen Halbinsel, Aus. Mittelung§n aus den Naturtistorischen
Musenwm, 2b @ 157-158, Gilchrist & Thompson, 1908, Ann. 5. Afric. Mus.,, 6 : 188,
de Beaufort, 1913, Bijdr. Dierk. Leiden, p. 120,

i
Leiognathus edentulus  Blecker, 1963, Ned. Tiidschr. Dierk, 1; 2’5. Jordan & Seale, 1905
(1906), Bull. Bur. Fisk., 28 : 272-273. Fowler, 1905, Proc. Acad. nary Sci, Philad., 57 (2) : 510.
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Equida equula  Klunzinger, 1884, Fishe Roth. Meer, 1 : 107. Munro, 1967, The Fishes of New
Guinea, p. 239,

Letognathus obscura Seale, 1901, Occas. Papers. Bern, P. Bishop Mus., 1 : 74,
Leiognathus edentulym  Jordan & Evermann, (1902) 1903, Proc. U. S. nat. Mus.,, 25 : 338,
Leiognathas {Leilognathus) edentulus Fowler, 1904, Proc. Acad. na1, Sci. Philad., 12 (2) : 513-517.

Leiognathus edentila Evermanm & Seale, (1907), 1907, Buwll. Bur. Fish. 26 : 69. Jordan &
Dickerson, 1908, Proc. /. 5. nat. Mus. 34 : 610. Seale & Bean, 1908, fbid., 33 : 229248,

Lefognathus coma Jordan & Richardson, 1908, Bull. U. S. Bur, Fish., 27 : 153

Leiognathus caballa  Jordan & Richardson, (1907), 1908, Bull. Bur, Fish., 26 : 253. Scale, 1910,
Philippine, J. 3ci.; 5 (D) . 273,

Lelognathus equula  Jordan & Seale, 1905 (1906), Bull. Bur. Fish., 25 ; 272-273, Jordan &
Starks, 1917, Ann. Carnegiec Mus., 11 © 444, Barnard, 1925-27, Ann. S§. Afric. Mus., 21.
624. Fowler, 1918, Copeia, 58. 63. Fowler, 1927, Proc. Acad. Nat. Sci. Philad., 79:
273. Fowler, 1928, Fish. Oceania Mem. Bern. Bishop, Mus.,, 10 : 153 Smith, 1959,
The Sea fishes of Southern Africa, p. 243. Misra, 1959, Rec. Ind. Mus., 57 : 256-257.
Smith and Smith, 1963, Fish. Sevchelles, p. 25.

Leiognathus equulny Chaudhuri 1923, Mem, Ind. Mus., 5 : 730, Weber and de Beaufori, 1931,
Fish. Indo-Austr. Archip., 6 : 322-324 Herre, 1933, J. Pan. Pacific Res. Inst., 8 : 3. Herre,
1934, Fishes, 1931 Philippine Exped., p. 37, Umali, 1934, Philippine 1. Sci. 54 : 371. Umali,
1936, Edible Fishes, Manila, p. 123, ig. 82. Herre, Fishes 1936-37 and 1940-41 Expeds.
Villadelid, 1937, Philippine J. Sci,, 63 ; 215 Umali, 1937, [bid, 63: 234, Domanty,
1940, Ibid,, 71: 100. Domanty, 1940, fhid., 72, 379, Herre, 1933, U, §. Fish & Wildl. Ser.
Sci. Rep, 20 : 292-293, Schultz et al. fish. Marshall & Marionas Isl., 3 . 165, Klauvsewiiz
& Nielsen, 1965, Spol. Zool. Mus. Hawa, 22 : 11, 23; Tiews & Caeces-Borja, 1965,
Philipp.  Jour. Fish., T ;. 59-85. Munro, 1955, The Marine and freshwater fishex of
Cevion, p. 146.

Material: 22 specimens, 66-193 mm §. L. (85-242 mm T. L.) from Mandapam,
Rameswaram, Kilakarai and Pamban (Palk Bay and Gulf of Mannar).

Description: D. VIII, i6; A.lll, t4. Oblong, compressed, dorsal profile
more convex than the ventral, gently rising from the occipital region.
Height 1.73- 1.90, head 2.83-324 in S.L; (2.25240 and 3.64-4.10 in
T. L. respectively), eye 2.73-3.87 in head. Interorbital space flat, bounded
by two ridges which continue behind as the outer edges of the nuchal spine. The
median portion of the spine is elevated, longer than both eye, and interorbital space,
about 2% in head. Two small spines on top of head, opposite front border of eve,
the outer more prominent than the inner which is opposite the ridge forming outer
boundary of interorbital space. Mouth on pretraction directed downwards, gape
of mouth below lower border of eye, end of maxilla reaching front border of eye.
Lower margin of lower jaw strongly concave, preopercle with an obtuse angle, iis
lower margin finely serrate. Teeth small, numerous, gill rakers in 10 specimens, 50-171
mm S.L. (65-212 mm T.L.) on left outermost arch (14-18) +(0-1)4-{(4-6), total 19-23,
gill rakers long, tips sharp with tendency to fork, each with a doublerow of about
20 small spines, Scales small, all over the body, except on breast. Lateral line
concave at first, later on convex, less so than dorsal profile, extends almost upto
base of caudal fin. Dorsal and anal spines weak, laterally compressed, second
dorsal spine 2.07-2.59 in height of body, 3.85-4.84 in S. L. and 4.80-6.07 in T. L.
third and fourth dorsal spines and third anal spine serrated anterierly for about half
length from base, pectorals 3.73-4.52 in S.L., 4.75-5.59 in T.L. ventrals 5.69-6.37 in
S.L., 7.17-8.19 in T.L. with a prominent axillary scale, do not reach origin of anal.
Caudal not deeply forked, the lobes appear round with their hind margins convex,
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In juveniles (50-66 mm T. L.) back less silvery than apdomen. Grey vertical
bands descend from back to about midheight clearly seenjin fresh specimens but
rapidly disappear on preservation in formalin. Membranfe between anal spines
conspicuously yellow. Posterior margin of caudal lobes fgale yeliow and dusky.
Other fins hyaline. Snout dotted black. In adults (aboug 200 mm T. L.) back
greyvish, abdomen silvery, faint washed bands scarcely seen oh sides, Axil of pectoral
grey, posterior margins of caudal lobes dusky, margin of sofij dorsal black, pectorals,
anal and ventrals colourless.

Distribution: Red Sea, Beira, Zanzibar, Natal Coast, Delagoa Bay, Chinde, Mada-
gascar, Bourbon, Mauritius, Muscat, India, Sri Lanka, Sigdm, Bangkok, Formosa;
Riykiu Islands, Philippines, Indo-Australian Archipelagd, Marianas, Australia
(Port Darwin, Queensland, Clevelands Bay), Solomon Islgnds, New Calendonia,
Samoa, Fiji Istands—in sea, brackishwater, rivers.

Remarks: For this species, Fowler and Bean (1923} described that scales
entirely cover chest. Weber and de Beaufort {1931) poinfed out that scales are
present on chest except in a triangular area below pectoral nd according to them,
the descriptions of earlier authors that the chest is naked in th|s species are erroneous.
While the chest is certainly covered by diaphanous scales, their absence int a small
area below pectoral is difficult to detect. Fowler and Beag (1923) have also des-
cribed upper 2/3 of spinous dorsal over first 3 membranes jet Hlack such a colouration
does not seem to have been described by others and not fouhd in the present study
also {see also note under L. dussumieri). ;

4. Leiognathus smithursti (Ramsay and Ogilby)] (Plate I E)
Equula smitharsti Ramsay & Ogilby, 1886, Proc. Linn. Soc. N. 5. Wags (2) 1 : 11,

Leiognathus smithursti Jordan & Scale 1905, (1906), Bull. Bur. Fish.} 25 : 272-273, Jordan &
Dickerson, 1905, Proc. U. 8. nar. Mus., Washington, 34 : 610, Foyler, 1928, Fish, Oceaniu,
Mem. Bern. P. Bislh. Mus., 10 ; 153, Weber & de Beaufort, 1931, Kish, Indo-Austr. Archip., 6:
331-332. Tiews & Caeces-Boria, 1965, Philippine J. Fih., T : 54-85. James, 1967, J. mar.
biof. Ass. India, 9: 300-302.

Material: Two specimens, 92 and 110 mm S, L. (]l& and 141 mm T. L)
from Mandapam and Vedalai (Guif of Mannar). :

Description:  D. VIIL, 16 ; A, 1il, 14. Length of head 3.117-3.23, height 1.86-1.89
in 8. L. (4.06-4.14 and 2.38-2.43 in T. L. respectively) Eye 2.83-3.05 in head, equal to
snout which is equal to interorbital space. Snout blunt and lower margin of lower
jaw slightly concave. Dorsal profile much more convex than ithe ventral. The upper
profile of head to back smooth with a gentle concavity. Sugraorbital edge smooth,
Two small spines above the upper anterior angle of eye; lover limb of preopercle
finely serrated. Teeth small, close-set, in numerous rows, orsal spines weak, first
minute, second greatly elongate, more than half the total lenpth of body, and much
higher than height of body, the fourth serrated at the base. Secénd anal spine elongate,
as long as the head. Pectoral 5.52-5.61 in total length. Caudjl forked. Scales small,
diaphanous covering the body except chest. Lateral line stfongly convex, extends
beyond end of soft dorsal and anal fins but stops short of orifin of caudal fin. Gill
rakers {on left outermost arch) in both specimens 12 +8, tojal 20, well developed,
each with a row of small, sharp spines on either side. Abdofen more silvery than
back which shows a few faint broad bands, unevenly sp . Tip of snout grey,
fins colouriess except margins of caudal lobes which ard light grey. Pectoral
base with minute black dets, which, on the axil side continug forwards and descend

[10]
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for a short distance along margin of opercle as a narrow band. A grey band from
angle of opercuium terminating at origin of lateral line. This band is not clear
in the smaller specimen.

Distribution: New Guinea (Hood Lagune), Fiji, Philippines and India.

Remarks: 1In the original description of the species, the colour is stated to be
silvery, washed with blue on the back, sides of head tinged with gold, the snout and
a band from upper angle of eye to opercle black. While the faint broad bands
on back may represent the washed blue and the snout 1s grey, other colours appear
te fade quickly. The colour description given by Jordan & Dickerson (1908) is
also slightly different from the original and the present account.

5. Leiognathus splendens (Cuvier) (Plate I C, Fig. 1 a)

Egquula splendens Cuvier, 1829, Regne Anime, dir., 2a, 2 : 212 Cantor, 1850, Journ. Asiat. Soc.
Bengal, 18 : 1131, Ggnther, 1860, Cat. Brit. Mus., 2 : 501. Kner, 1865-67; MNovara Exp.
Fish., p. 168. Day, 1878, Fish. Irdia, p. 259. Klunzinger, 1884, Fische Roth Meer., p. 107,
Macleay, 1884, Proc. Litn. Soc. N. §. Wales, 9 : 25. Weber, 913, Siboga Exp. Fishche,
p. 267. de Beaufort, 1913, Bijdr. Diesrk. Leiden, p. 120.

Equula gomorah Valenciennes, in Cuvier & Valenciennes, 1833, Hist. nat. Poiss., 10; 80 Rippel,
1835-40, Neue Wirbelt, Fische, p. 51. Bleeker, 1845, Nat. & Geneesk, Arch. Ned. Ind., (3) 2:
518. Bleeker, 1852, Makreel, Vissch. p. 82, Verh. Barar. Gen., 24.

Equula caballa Bleeker (nec. C. & V.} 1850, Fauna Midd. en. Oost-Java, p.9 verh. Butav. Gen_, 23,
Leiognathus gonorah  Bleeker, 1863, Ned. Tijdschr. Dierk, 1 : 235,

Leiognathus  splendens Bleeker, 1863, MNed, Tiidschr. Dierk, 1 : 270. Bleeker, 1565, Mbid.,
2 : 23] Jordan & Seale, 1905, Proc. U. S. Nar. Mus.,, 28 :776. Smith & Seale, 1906,
Proc. Biol. Soc. Wash., 18 : T7. Evermana & Seale, 1906 (1907), Buil. Bur, Fish., 26 :67. Jordan,
and Richardson, 1907, Bull. Bur. Fish., 27 . 254, Seale, 1910, Ihid., 5, Sec. ) : 273. Fowler
1918, Copeta, p. 63, Fowler, 1927, Proc. Acad. Nar. Sci. Philad., 79 : 273 Weber and de
Beaufort, 1931, Fish. Indo-Austr. Archipelago, 6 @ 324-326. Herre, 1933, J. Pan Poc. Res.
Inst, 8 : 3; 1934, Fish, 1931  Philippine  Exped., Fishes 1940 - 41 Exped.,
1953, U. 8. Fish & Wildl. Ser. Res. Rep. 20 : 295. Munro, 1955, The Marine and Freshwater
Sfishes of Ceylon, p. 145. Misra, 1959, Rec. Ind. Mus. 57 ; 258. Marshall, 1964, Fishes of the
Great Barrier Reef and Coastal waters of Quneensland, p. 242, Tiews & Caeses-Borja, 1965,
Philippine J. Fish., T : 59-85. Munro, 1967, The Fishes of New Guinea, p. 240.

- Eubleekeria (Leiognathus) splendens Fowler, 1904, Journ, Acad. Nat. Sci. Philad., (2) 12: 516.

Leiognathus philippinus  Fowler, 1918, Proc. Acad. nai. Sci. Philad., 70 : 15, hg. 7 Fowler, 1927,
Ibid., 719 @ 273,

Leiognathus equieda Fowler & Bean (nec. Forskal), 1922, Proe. U. 5. Nat. Mus., 62 : 22,

Material. 18 specimens in the size range 62.5-81 mm S. L. (82-103 mm T. L.)
from the Gulf of Mannar (Loc. Kilakarai) in the vicinity of Mandapam and 50
specimens from the Arabian Sea (Karwar, Mangalore, Calicut, Vizhinjam) and
Bay of Bengal (Gopalpur, Visakhapatnam, Kakinada, Madras, and Tuticorin)
in the size range 33-101 mm S. L. {(43-130 mm T. L.).

Description: D. VIII, 16; A 111, 14. Compressed, dorsal profile more convex
than ventral, the former with a notch above the eye.Height 1.75-2.05, head 2.94-
3.37in S. L. (2.24-2.61 and 3.78-4.33 in T. L. respectively), eve 2.33-3.14 in head.
Interorbital space flat, bounded by two ridges which continue posteriorly as outer
edges of nuchal spine. The median portion of the nuchal spine is elevated, nearly
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2 in head, Two small spines on each side, on top of head dpposite front border of
eye, the outer more prominent than the inner which is opposfte the ridge bounding
the interorbital space. Mouth when protracted, forms a tulje direcied downwards,
gape of mouth below lower border of eye, maxilla reaching the front border of eye.
Lower margin of lower jaw very slightly concave. Preopercle with an obtuse angle,
its lower margin finely serrate. Teeth smail, numerous: gilljrakers in six specimens
82 to 108 mm, T. L. on left outermost arch (21} + (0--1)+(547), total 26 to 29; gill
rakers long, with pointed tips, each with a double row of fabout 12 small, lateral
spines, Scale prominent, all over the body, including breagt but absent on head.
Lateral line convex from the beginning but less convex tham dorsal profile. Lateral
line extends beyond end of soft dorsal and anal fins but stopg short of base of caudal
fin. Dorsal and anal spines strong, laterally compressel, second dorsal spine
2.06-2.76 in height of body, 4.09-5.16 in S. L. and 5.29-6.§3in T. L., second anal
spine 2.37-3.28 in height of body, the third and fourth derdal spines and the third
anal spine serrated anteriorly for about half length from bpse. Pectorals 3.68-4.56
in 8.L. and 4.77-5.73 in T.L. Veantrals 5.40-6.92 in S.L., 6.80-9.80 in T.L. with an
axillary scale and reach very near the origin of anal fin. { Caudal deeply forked,
lobes rounded, with hind margins convex. Colour silvery; abdomen more silvery
than back which is greyish silvery, with faint grey vertical #ig-zag marks above the
lateral line in adults. In juveniles, these zig-zag lines are pot seen but instead, a
few blotches are seen. Tip of snout dotted grey as also basejof pectoral. Membrane
between 2nd and 6th dorsal spines jet black in the distal half. {The membrane between
the following spines, soft dorsal, membrane between ana] spines, soft anal and
caudal lobes yellow. Tips of caudal lobes dusky. Pectoralg faint yellow. Ventrals
hyaline. ’

Fig. 1 A. Leiognathus splendens (Cuvier) and b. L.: jomesi James.
]

Distribution: Red Sea, Madagascar, Mauritius, Indid, Sri Lanka, Andaman
Islands, Siam, China, Formosa, Philippines, Indo- Australi yn Archipelago, Queens-
land, Fljl Islands—in sea, entering rivers.

Along the Indian Coast, it has been recorded from ; veral localities both on
the east and west coasts. Juveniles (30 mm T, L.) have bgen found to enter the
estuaries, j
6. Leiognatbus jonmesi James (Plate 1 D, FFig. 1 b
Leiognathus sp. James & Badrudeen, 1969, J. mar. biol. Ass. ,ndia, 10 : 107113 (1968).

Leiognathus jonesi James 1971, 1bid., 11 : (1970) 316-319.:
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Material: 50 specimens in the size range 35-95 mm S. L. (44-121 mm T.L.)
from Palk Bay and Gulf of Mannar in the vicinity of Mandapam.

Description: D, VIH, 16; A, III, 14. Compressed, dorsal profile more convex
than ventral, the former almost forming a straight line opposite front border
of eye to origin of dorsal fin. Height 1.77-1.96, head 2.95-3.94 in S.L., (2.25-2.54
and 2.36-5.00 in T. L. respectively), eye 2.25-3.00 in head. Intercrbital space flat,
bounded by two ridges which continue posteriorly as outer edges of nuchal spine
and joins the outer ridge posteriorly on either side, The median portion of the
nuchal spine is elevated slightly, more than 14 in head. Two small spines on top
of head, opposite front border of eye, the outer more prominent than the inner,
which is opposite the ridge bounding the interorbital space. Mouth when protracted
forms a tube directed downwards, gape of mouth below lower border of eye, maxitla
reaching the front border of eye. Lower margin of lower jaw almost straight.
Preopercle with an obtuse angle, its lower margin finely serrate. Teeth-small,
numerous; gill rakers in 10 specimens 35-99 mm 8. L. (46-126 mm T.L.) on left,
outermost arch (21-24)+ 0+ (5-7), total 27-30, gill rakers long with pointed tips,
each with a double row of about 18 smail lateral spines. Scales prominent, all
over the body, including breast but absent on head. Lateral line scales 40-53 total,
35-45 upto end of soft dorsal, lateral transverse rows (11-13) 4+(22-26), First part of
lateral line straight, followed by a convex portion which is less convex than dorsal
profile. Lateral line extends beyond end of soft dorsal and anal fins but stops
short of base of caudal fin. Dorsal and anal spines weak, laterally compressed,
second dorsal spine 2.19-2.68 in height of body, 4.08-5.26 in 8. L., and 5.15-6.74
in T. L., second anal spine 2.60-3.54 in height of body, the third and fourth dorsal
spines and the third anal spine serrated anteriorly for about half length from base.
Pectorals 3.53-4.52 in §. L. and 4.56-5.72 in T. L. Ventrals 4.08-7.47in S. L. 5.38-
9.65 in T. L. with an axillary scale and do not reach origin of anal fin. Caudal
deeply forked, lobes round, with the hind margins convex.

Colour generally silvery, abdomen more silvery than back which has a back-
ground of brown with close-set grey zig-zag lines. End of snout dotted grey, axil
of pectorals black, membrane between second and sixth dorsal spines grey in the
distal half which may be very faint at times.

Distribution: In the Indian seas, the species has so far been collected from
the Palk Bay and the Gulf of Mannar in the vicinity of Mandapam, Tuticorin and
Andaman Islands. It is abundant in the Palk Bay and the Gulf of Mannpar,
especially off Mandapam in the Palk Bay, upto about 10 fathoms depth where
about ninety per cent of the catches of silver-bellies is constituted by this species.

Remarks: L. jonesi superficially resembles L. splendens in the general shape
of the body, blotch on the spinous dorsal fin and other body marks (fig. 1}
but differs from L. splendens in a number of characters the following characters
being most important {Table 2).

TasLe 2, Differences between L. jonesi and L. splendens

Character L. jonesi L. splendens
1. Blotch on spinous dorsal membrane Grey Jet black
2. Dorsal and anal spines Weak Sirong

Munro (1964, 1967) described a new species of silverbelly, Leiognathus rapsoni
from the New Guinea region. According to him, it comes closest to L. splendens but
distinguished it from L. splendens in a number of characters, the most important
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of these being the presence of 5 rows of scales on the preopegcle of L. rapsoni which

are absent in L. splendens The present observations show t
L. jonesi more closely than it does L. splendens especially
the body, colouration and nature of spines, But L, jonesi
mainly m the following characters (Table 3).

While strict comparison of body proportion of the two sp{
to differences in the number of specimens examined and size
mation shows that body is narrower in L. rapsoni (1.9-2.1 in
(L.77 - 196 in S.L).

t L. rapsoni resembles
the general shape of
differs from L. rapsoni

cies is not possible due
range, available infor-
S. L.) than in L. jonesi

Extensive collections of silver-bellies dxamined by the author

P
ont

TaeLe 3. Differences between L. jonesi and L. ra
Character L. jonesi L, rapsoni
Scales on the cheek Absent Present
Lateral line scales 40-53 51-55

Lateral transverse scales
Gill rakers

(11-13)4-(22-26)
(5-D+0+(21-24)

3+20
3-5)4(21-23)

from several localities along the Indian Coast did not so far

indicate the occurrence

of L. rapsoni in the Indian seas. The results also show that ocq

urrence of L. splendens

along the Indian Coast is widespread while that of L. jones} is limited to the Palk

Bay and Guif of Mannar regions.
7. Leiognathns dussumieri {Valenciennes) (P
Equuila  dussiwmnieri Valenciennes, in Cuvier and Valenciennes,

183
Bleeker, 1853, Verh. Batav Gen., 25 . 46. Ganther, 1860, Car
1865-67, Novara Exp. Fische, p, 167, Playfair, 1868, Proc. Zaoi
Fish. India, p. 239. Gunther, 1880, Chaolienger Exp. Zool, 6 :
Espana Hist. Nat. Madrid, 14 ;. 26. Sauvage, 1891, Poiss,
1894, Zool. Ergebn Reise Nied. Ost Indien Hft, 2 409 Pellegrin, 191

te I F)
Hist. nat Pom, 10 : 77,
it Mus, 2 : 500. Knc

. London, p. 10. Day, 1878
5. Meyer, 1885, An. Soc.
adeascar, 5 18. Weber,
. Bull, Soc. Zoal. 39 :225,

Leiognathus dusswmieri Bleeker, |1875, Poiss. Madagascar, p.93. Sl‘i'lith & Seale, 1906, Proc.

Biol. Soc. Washingron, 19 : 77; Jordan & Seale, 1907, Bull. U. 8. Bur
and Seale, 1907, fbid., 26 : 67. Seale & Bean, 1908, Proc. {.
Regan 1920, Axn. Mag Naf. Hist., 9 (5): 420. Fowler, 1928,

- 153. Weber & de Beaufort, l93| Fish. Indo-Austr. Archtp 6:

F}'s'hes Exped. Herre, 1953, U, S. Fish & Wildl. Serv. Res. Rep., 20}

The Marine and Freshwater fishes of Ceylon, p. 145, Tiews & C
J. Fish., 7 : 59-85. James & Badrudeen, 1969, J. mar. biol.
(1968).

9 Lefognathus ensiferus, Jordan & Richardson, (rec Cuvier & Valenc
U. & Bur. Fish., 2T . p. 152

Fish., 26 : 15 Evermann
S. Nar. Mus., 33 : 242,
m. Bern. P. Bishop Mus.,
26-327. Herre, 1940-41,
291-292. Munro, 1955,
s-Borja, 1963, Philippine
Ass. India, 10: 107-113

lennes), (1907) 1908, Buli,

Material: 50 specimens in the size range 39.5-88.5

m. S, L. (49-113 mm

T. L.) from the Palk Bay and the Gulf of Mannar in the vidinity of Mandapam.

Description:  D. VIIL, 16; A. 111, 14. Oblong, compressed, dorsal and ventral
profiles equally convex, ocmp:ta] proﬁle rising with a genfle concavity to dorsal
profile. Snout pointed. Height 2.02-2.28, head 2.89-3.35 in 5. L., (2.58-2.87 and
3.70-4.23 in T. L. respectively), eye 2.47- 3,78 in head. Ifterorbital space flat,
bounded by two ridges which continue posteriorly as outer jedges of nuchal spine.
The median portion of the nuchal spine is elevated, about 2.35 in head. Two smali
spines on top of head, opposite front border of eye, the puter more prominent
than the inner, which is opposite the ridge bounding the int¢rorbital space. Mouth
when protracted directed downwards, gape of mouth opposife lower margin of eye,
and tip of maxilla extending slightly beyond the front margin of eye. Lower jaw
slightly concave. Preopercle with an obtuse angle, its lowef margin finely serrate.

{141



152 P. 5. B. R. JaMEs

Teeth small, numerous, gill rakers in 10 specimens 61-110.5 mm S.L.(78-141mm T.L.)
on left outermost arch (15-17) + (0-1) + (4-6), total 20-22; gill rakers short and stout
each with a double row of about 15 small spines. Scales small, all over the body
including the breast. Lateral line begins with a concavity and runs less convex to
dorsal profile extends beyond end of soft dorsal and anal fins but stops short of base
of caudal. Dorsal and anal spines strong, laterally compressed, second dorsal
spine 1.76-2.65 in height ofbody, 3.88-565in S. L. and 4.88-7.15 in T.L., the
third and fourth dorsal spines and third anal spine serrated anteriorly for about
half length from base. Pectorals 410-494in 8. L., 5.26-6.15in T. L. Ventrals about
twice in head, with an axillary scale, almost reaching the origin of anal. Caudal
deeply forked.

Colour brownish silvery, back brown and abdomen silvery, fins yellowish
(often blue-green due to settlement of algae which colour becomes prominent on
preservalion in formalin). Sides of body with grey, wavy vertical lines descending
from the back; they are absent in some specimens, perhaps fading away after death.

Distribution;: Madagascar, India including Andaman Islands, Philippines,
Indo-Australian Archipelago.

Remarks: Weber and de Beaufort (1931) comment that “this species
has most likely a wider distribution in the Archipelago, but is probably often con-
founded with Leiognathus equulus (Forsskal) or L. fasciatus Lacépéde from which
it is readily distinguished by the kind of squamation of the breast, a point overlooked
by the authors”. However, their own figure of L. dussumieri (fig. 67, p. 312) does
not represent this species but appears similar to L. equuius except that scales on
breast are shown clearly, a point they have emphasised as the main difference
between L. dussumieri and L. equulus, the former with and the latter without scales
on the breast. The steep rise of the dorsal profile behind occiput and its greater
convexity compared to the ventral profile seen in their figure of L. dussumieri are
very characteristic of L. equulus. No such steep rise of the dorsal profile behind
occiput is found in L. dussumieri where the convexity of the dorsal and ventral
profiles are more or less equal. The original figure of Eguula dussumieri given by
Valenciennes (1835, p. 77, pl. 283) and of Leiognathus dussumieri by Weber and de
Beaufort (1931, p. 312, fig 67) reproduced in Plate 11 D, E ilustrate the above
characters clearly. The measurements and body proportions arrived at from the
two figures and syntypes of L. dusstmieri are given in Tables 4 and 3.

TaBLE 4. Measurements of symtypes of L. dussumieri and these arrived from figures of the same
ccxlﬁ‘er l{a!g;rcr’emes (Equula dussumieri) and Weber & de Beauforr (Leiognathus
ussumieri

Measurements {mm)

Syntypes After After Weber & de
Character Valenciennes Beaufort
A. 6720 A, 6721 Figure Figure (Leiognathus
( Equula dussumieri) dussumieri)
Standard length 106 95 14.0 81.0
Fork length 116 105 10.5 88.0
Total length 135 122 il.5 100.0
Head length 35 30 3.5 27.0
Depth of body 49 45 4.5 46.0
Length of pectoral 24 2 1.5 18.0
Eye diameter 11 10 1.0 8.0
Snout 13 10 1.¢ 8.0
Length of second dorsal spine 15 20 1.5 18.0
Length of second anal spine —_ — 1.2 14.0

[15]
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TaBLE 5. Bodv proportioas of svwsypes of L. dussumieri amd from  fguves of the same after
Valenciennes, figure and text after Webber & de Beanforr

After Svntyvpes After Weber & de
Character Yalenciennes de Beaulort
A RTI0 A6721 thgure) igure Text

Head in standard lengr 102 Kl 2,85 3.00 i.4-3.7
Head 1in total length ]| 4.06 .28 3N 4.0-4.2
Depth in standard length 206 2. 222 1.76 [ S I
Depth in towal length 275 2.71 258 x7 2,2-2.3
Eye in head length 308 1.00 350 R RIR}]
Lengrh of secomd dorsal spine in 3.2 2.25 .00 .55 Less than } depth
depth of kody of body.

As may be seen from Tables 4 and 5 the body proportions of L. dussuniieri
given in text by Weber und de Beaufort do not agree with those arrived at tfrom
their figure and both of these do not agree with those arrived at from (he syntypes
and the figure after Valenciennes. The character, depth in standard length, 1otal
length shows u murked difference in materiat dealt by Valenciennes and Weber and
de Beaufort. it mav therelore be concluded that L. dussumieri described and
figured by Weber and de Beaufort differs from the original description of the species
by Valenciennes. Further, 1t may also be pointed out that the present aunthor’s
observations on L. dusstenieri ncluding the various body proportions are in agree-
ment with those of Valencicnnes.

i1 has also been stated by Weber and de Beaufort that L. diussumieri 18 con-
founded with /. faosciurus, Though there is some superficial similarity in colour
between these tv o specics (in the form of vertical lines or bands. which are also
different on closer examination). L. dusswmieri has altogether a different shape of
body compared o L. fusclaiys, possesses prominent scales on breast and its second
dorsal sping is not fillform oc as long as in L. fasclarus. 1. dussuniieri thus stands
quite distinct froin L. cquuhis and L. fusciatus.

Day (1876) described thiat the breast and chest of L. dussumicri are scale-less
which is evidently an errar.  The figure (PL 52, fig. 2) given by him as L. dussumieri
does nut appear to be typical of the species.  Instead, his ficure (PI. 31C. fig. 3) of
L. lineolotus vhich was rightly doubted by Weber and de Reaufort (1931) in their
treatment of the synonymy Tor L. leeolatus is acually of L. dussumicri.  During
the course of the presenl study it was observed that in L. dussumieri the variation
in depth against length seems to be great. resulting in deep bodied and narrow
bodied fish. Perhaps Day's figures of L. duwsstsrieri and L. lincoluins represent
the deep bodied and narrow bodied individuals of L. dussamniiori respectively.

Though Munro (1953) reproduced Day's figure of L. dussuniieri, his description
of the gpecies is different from that of Day who stated that the dorsal and ventral
profiles are equally convex and that scales are absent on the breast. Munro’s
figure of L. lineolatus which is also after Day, is referable (o L. dussumieri for the
reasons explained above.

8. Leiognathus bindus (Valenciennes) (Plate 1 G)

Equula bindus Valenciennes 1833, in Cuvier & Valenciennes, Hist. nor. Poiss.. 10 : 78. Cantor,
1850, Journ. Asiar. Soc. Bengal, 18: 1130 Giinther [860, Car. Brit. Mus.. 2: 50i. Bleeker,
1861, Versl. Akad. Amsterdam, 12 : 75 Day, 1876, Fish. Indic, p. 240, Duncker. 1904,
Die Fishche der malayischen Halbinsel. Aus. Mitteilungen aus denr Natworhistorischen Museum,
21 ¢ 157-158. Weber, 1913, Siboga Exp. Fische, p. 268.

f16]
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1

3

Remarks:  [Leiognuthus virgatuy of Fowler has been commented upon and
compared with L. hindoeides of Bleeker by Weber and de RBeaufort (1931).  The
two species should be synonymised with L.bindus. The orange coloured Metch edged
below by black is very characteristic of the species. found even in juseniles.

9, Leiognathus daura (Cuvier) {Plate | H;

Egurtdu dawre Covier, V8290 Rezne Anine. 20 212 Cantor, 1830, Jowrn, Asiar, Sve.  Beopul,
18: 1132, Guanther. 18360, Cor, Brit, Muy, 2 0 5020 Day, 187060 Fih fadia, p. 240, Stein-
dachngr. 1902, Denhoache. Ahod. Wien . 71 0 144, Duncker, V90, Die Fiseke der Muluyichen
Halbimsel, e, Minclinegen ans den Naturhistomsolien Mo, 20 2 137 154 de Beautlore,
1903, Hijdr. Dueddh Leiden po 1200

Equuda dacer N utencienne in Cuvier & Vatencicnnes Y835, Hisrl e, Poiss, 1000 830 Bieckher,
VRS2, Naro Tyjelactors Ned Inedic . 30 87, Blecker, F832, Mahrocl Ui b, Verh, Buray, gen., . 8

Equearle brevieasrres Blecher, 18345, Nar & Geneesh, Areh. Ned. foedie 130 2 0 5388 fnee Cuvies &
Valenciznpes .

Eotiirda gerreoidey  Bleeker, 185 Nar, Tijdwohr, Ned. fudie. 12 3710 Bleeker, 1832, Mok reod |
Fisch. Verft, Butgv, Gea o 24 0 81, Day, V870, Proe, Zool Soc, Lewdon, po 960, Devin, 1884,
Proe. Ling, Soo, NooS Wl B 0 545,

Lelognathiy gorreoidey Bleeker, 18650 Ned, Tiidvehr Pierk . 201740 Bean & Weed, 1912) Prow,
L5 Nur ey, 42 0 6

Leiognathuy deners Jordan & Strks, 1907, Ao, Caregie Mus. o100 3330 Fowter, 1927, Proe,
Avaed. Nar, Seis Phifeef 79 0 2730 Weber & de Beaulort, 1931, F il Indo-Austr. Avelinp,,
6 : 332-33 Umali, 1934 Dhifippine J. Sceio 84 0 3700 Here, Fishes, 1936237 Fyped,
Vinali, 1936, Ldibde fiskhes, Manile, po 1250 fhe, 840 1983 L0 8 ik & Wekdd Ser. Res.
Rep. 20 ; 24 Mutro, 1955 The Marvine and Frestiworer fohes of Covhar po 146, Tiens &
Cacces-Borja, 1905 Philiopine . Fish, 7 1 59-85,

Marerial: 30 specimens, 39.5 to V3.0 mm S.L.(74.0 to 1410 nun T.L.} from
the Palk Bay und the Gulf of Mannar in the vicinity of Mandapam,

Descriprion: D0 VIHL 60 A i 14, Elongated. compressed. dorsal and
ventral profiles equatly conves. the former gently nising fiom the oceipital region
with a concavity.  Snoul somewhat blunt. Height 2.02 1o 247 head 3.30 to .64
in S.L:(2.50-306 and 41t to 436 in T. L. respecuvely), exve 2273 10 3,70 in head.
Interorbital space Hat. bounded by twoe ridges which continue as the cuter edges of
the nuchal spine.  The median portion is elevated as a ridge. neardy twice in head.
Two small spines on top of head. opposite the front border o exe, the cuter more
prominent than the inner which is opposite the ridge bounding the interorbital
space.  Mouth when protracted forms a downwardly directed tube, the gape of
mouth opposite lower one third of eve and the posterior tp of maxitle ends far o
front of the front border of eye. Mouth small, with thick. broad lips. Lower margin
of lower jaw very slightly concave. Preopercle with an obtuse angle, its lower
margin finely serrate. Teeth small, numerous.  Gill rakers in 10 specimens 58.0 to
104.5 mm S, L. {72.0 to [32.0 mm T.L.) on left outer most arch. (13- 15+ 1 +(5-6),
fotal 19-22: gill rakers long. those at extremities bent towards angle of arch, each
with a double row of about I8 spines on inner surface.  Scales small, all over the
body, absent on breast.  First part of lateral ling with a concavity. later running
less convex than dorsal profile, extending posteriorly to base of caudal fin. Dorsal
and anal spines weak, compressed, second dorsal spine 2.03-2.37 in height of body.
452.533in 8. L., 370-6,61 in T, L. Third and fourth dorsal spines and third anal
spine serrated anteriorly for about half Iength from base. Pectorals 4.04-3.52 in

(18]
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than one half iength of second dersal spine, extending upto origin of 7th anal ray in
large specimens {above 79 mm. 8. L.} Pectoral 6.26-7.38 and ventral 9.78-12.25 in
T. L. Gill rakers (on left cutermost arch) in 0 specimens +71.5 to 900 mm S. L)
(911} + 1 +(4-51. total 14-17. They are well developed. each with a row of amall.
sharp spines on either side.

Back greyvish, with a combination of irregular, semicircular and angulated
lines. all the marks brown or grey in colour. Abdomen silvery, Margin of snout
grey. Membrane between dorsal spines veilow at mid-height which is continued
along edge of soft dor-af and superimposed with lisht grev.  Anai with similar
cotour as the dorsal. Posterior portions of caudal tobes vellowish with light grey
edges.

Oistribution:  Formosa. Philippines. India.

Remarks: towler and Bean {1922y consider that Leiognaths cdwardsi and
L. stercorarius both of Evermann and Seale may be synonvmous to L. feuciscus.
They state that the prolonged second dorsal spine is variable in this species. Jordan
and Seale {1905) also indicate that the second dorsal spine in three of their specimens
was a little shorter than indicated in Gunther's description.  In the present study
the length of the second dorsal spine has been found to exceed height of body and
reaching beyond middie of soft dorsal fin 1n specimens above 79 mm S,1. and exceed
only half height of body and not reaching middie of soft dorsal fin in specimens
below 79 mm S L.

The specie~ resembles closely L. berbis and L. fincolarus, all of which have an
almost similar ~hape of bods and colour pattern but can be distinguished Irom both
by the elongate and flexibie nature of the second dorsal and second anul spines,
These spines, however. are frequently seen in broken condition,

The data on v pe oF Fgmda fenciscus is given in Table 6 and the photograph
in PL. 11 B.

Tawlk 6, Pate o tope of FEguula deocisous {BMNEL 18R5SR 4. 210 243 (v Amboin

Character hMessurcment {mm) Character Megsurement (nmm}
Standard leagth Y- Dorsal spines 2o 79 g damy
Fork length IEh
Total length 132.8 (np damy) S 67 (ip dam)
Head 28 4 Predorsal 1k 4
Depth 44 Pectocal length 15 R
Snout 9 3 Candal length 284 wup dam.)
Eye diameter 90 Posterior limit of extension
Interorbital 97 of lateral line bebow buse of antepenul-

mmate  daorsal  ray.
Scales on chest Nil
Cotour Light brown above wmid

laeral line, silver  below.
No hars or stripes oOr spofs.

I1. leiograthus blochii (Valenciennes} (Plate [l A)
Egnnla blochii Yalenciennes, in Cuvier and Valenciennes, 1835, Hixi. ngi. Poiss.. 10 84, Blecker,

1833, Nalez. lohtin. Fanna Bengealen, p. 46, Verh. Butgr. Gen. 25 Day, 876, Fish. India.
p. 241.

[20]
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Pectorals 419534 0 3 RSN
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are vellowish s gren o Ventrah and poetorads colourless, Taner wde of

SR
pectoral base dotied im-. L
of operculum also dote: b

Sl emening ren eonvered by the edge of lower halt
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Distribution-  Philippines, India (Bombay. Malabar, Madras, Calcutta, Akyvah,
Sunderbans. Chilka lake).

Remarks: L. blochii and L. brevivostris were dealt with separately by Valen-
ciennes (18335}, Dy {18761 gave separate descriptions of the species but commented
in the account ol /. Areviresicls that they may be varieties of a single <pecies. He
chiefly distinguished them on the presence {in L. blochii} or absence (in L. breviro-
stris) of scales on breasi.  Though itis often difficult 1o verify this character in many
other species of thrs famaiv. 11 15 indeed the most imporiant difference hetween the
two species. and casy 1o make out as the seales on breast in 1. dlechii are very con-
spicuous. The present authcr had opportunity to examine one specimen of L. blochii,
63 mm, S. L, collected by Day from Bombay and deposited in the Zoological Suivey
of India. Calcutta 1Rep. No. <6} in which the scales on chest are quite conspicuous
and clearly discernihle.  Whiic the light brown patch surrconded by a dark edge
on nape is very characteristic of both the species. they differ m several respects. the
maost importan! of which are given in Table 7.

Tavue 7. Daportane differences herween L. Blochii o L. brevirosris

Character L. bivchii L. hrevirondri
Scales on breast {resent Absent
Shape of body Nutrow and long Rroad and shoet
Blotch on spinous Jars:l der black Livey oF abeent
Colour marks on hack Back geeyv, with close-set grey Rack brown with jow

Aeerag hines and vellow huy washed wroy hauds

Yellow putch on bagiad Adsent Present

Munre (1955 -vnonvimised L. Slocff with L. brevivesir's without auribuung
any reasons but o explaimad above, the spectes are guite distinct. Weber and de
Beaufort (1931 commented that they fack it in their collections from Borneo and
that Bleeker did not know the species from tihe Archipelage. althoogh Scale {1910}
stated that L. Alochi is a common food fish of Borneo, also recorded froms Philippines.
They guoted Dayv™s descriptions for both the species although they were in possession
of material of £, hrovrarie with the comment that (heir specimens agree very well
with Day's description fafter examining a specimen of L. brevirosieis collected by
DGay} but preferred (o rencat [2ay's deseription as their specimens wore young,

Letogatfus wff e of Fowter (1904} describest on g sinele specimen of 1516
tnch according o Fowier himself may prove to be the young of L. blockii {Valen-
ciennes).  He descrines thai 1 has an indistinet brown saddle-like blotch in from
of spinous dorsal on the back.  However. the drawing appenrs dizgrammatic, with
the depth of body greater in proportion (o length for L. plockil.

Day mentionad £, bt i und L, brevivostris from the seas and estuarics of India
but in present stuch the batler species was found in the sea a6 well as evtoaries and
backwaters at seversl places whereas the former was coilecied so fur. only from
the sea.

12. Letognathus brevirostris (Valenciennes) (Plate 11E By

Egunfer brevivostris Vatencienacs o Cowvier and Valenciennes, 1835, Hig nar. Feiss. 10 0 83
Dav, 1876, Fil. Mudia. p. 241,

Leipgnathns brevivosein Weber & de Beawlort, 1931, Fish Indo Austr. Archip., 6 330--331. Herre.
1936, Phifippine J Sci., 59 360 1953, U, 5. Fish & Wildl. Serv. Res. Rep., 201 294,
Munto, 1955 (in part), Marine and Freshwater fishes of Cexlon, p. 146, Tiews & Cacces-Boria,
1965, Philippine. f. Fish.. T @ 59-85 James & Badrudeen. 1969, J. Mar. bif. Ass. fndie 10:
§07-113 {1968).
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Marerigd: 30 apecinss 30t o 950 mme S L4570 w0 12000 mon T, L)
from the Pulk By and the code o Munnar m the ety of Mandapam.

Deseriprion: D0 VHL oo WL 4 Guoall compressed. Jorsal and veneral
proifies more ar less equsile Lomven the Tormeer showimg o distinet notek at the
commencement of the ¢ ohal spme Soow poted, Height 2.03-2.300 head
28233 in S L2603 it A an 50 i TUE. respectivebyvi eyve 2.70-4 .00 0 head.
Interorbriial spave Hat Bet e emaaiaes shaft divides 1into tao lateral cavities
by i elevation. Tie radose Chich form the boundurtes  for interorbitad space
commence with an maacs Cn - argre tespecially in large specimens) and posteriorly
also show an inward corves e and become conthitious with the nuchal sping. The
median pertion of the nu soene o plovated, espectally ity antertor end, forming
a notch n the dorsal nrevid She miehal spene i 220 10 2.5 in head. smaller in large
specimens.  Tao sawli woce on e of hiead opposie from border of eve. the
OULEY SPINE MOre proaavinch C o e ey with which the ndee bounding the inter-
orbital space 1> ot cosnanoas, South when pretracted forms a dow pwardly
divected tobe. the cune o8 vovh apposite o1 immediate!y helow lower margm of
eve. dnd the tp of a0y covog e o3 rom of froni border of eve, Mouth hig,
lips broad and ek, roin ol hower w strongdy concave. Preopercie

with an obtuse angie. itv - o 1ineh serrate, Teeth small, numerous: gill
rakers in 10 specimens 4 o~ 7o LTI 0w Thb g o mm T on ettt outer-

most aren (14 ¥y ot Do telad 24230 wll rakers long and suftl each with
a double rone of aboar o e s samess Scabes smaldl, @l over the body, except on
breast.  First part o i o concwn e frter tens loss convex to dorsal profile,
extending poseriorly unoo T o0 caudal ding Dorsal and anal spines weak,
compressed. ~2cond dored e 7Y 203 hetght of bodyl 3832319 in 50 L
and 488637 1 bt e amd Yourth dorsal spines and the third anal spine

serrated antertorly tor troor hall foneth from the base. Pectorals 400 370 in
S. Loand 49700 i 70 vengale 392 7R3 m 5L 740104200 T, L., with
axiflary scales and doopoe ot the erigin of anal in, Caudal deeply forkzd.

The colour of this -pecios was only very briefls given by earlier authors and
their accounts also lack b povtant detwls Therelore. the following descrniption
based on a wide ~ize ranss b Fesh and preserved specimens is given bofow:

H

Silvery. back les~ oo than abdomen.  In jurge specimens about 104 mm
S. L. (129 mim T.L 4 bac perropular zig-sag zrey lines which extend or the sides
to {ittde below the fateral - amterioriy to below ongin of dorsal fin and posteriorly
ta end of soft dorssi I ovaller ~pecimens (70 mm S L. 85 mm T. 1} instead
of the lines, about cigh o noi-sivery bands descend to the same level as in
the large specimens. A ~thvers area or blotch on nape from about the origin

!

to tip of nuchal spine. o the drea, aosmall pater semuiciceular area s present
on each side. pronunen v mall specimens {helow about <5 mm §. L.} but diffuse
in farge specimens {ahoco ~ 2 mm S0 L0 A small pele area s present, immediately

behind the soft dorsul. v comspicaous, ditfase golden yellow patch on abdomen
about mid-way betwzen «viwn of ventrabs and anal and away from ventral profile.
The patch fades off we ;v Fip of spowt dotied black,  Spinous dorsal mem-
brane golden at midher 1 atinued on 1o muargin of seft Jorsal with a Jusky edge.
Pectorals and ventrals o s foss bin pectaral asil fant golden. Membrane between
second and third anul ~pac- cofden. continued on 1¢ margin of soft anal.  1n some
specimens the membrane - wcany white at Ups of spines and soft anad margin
orange In colour.  Pestern margin of lower caudal lobe and part of i1 ventral
margin golden. The upje: wuudal Fobe and 115 posterior margin erey. Inner side
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of pectoral base dotted deep black, The edge of lower hdlf of gill opening covered
by the opercular margin is also dotted black and continpous with that on inner
side of pectoral base. In specimens, 68 mm. T. L. and abovg it was observed that all
colours except the yellow patch on breast, black colour on]snoui and the blotch on
the nape disappear. Some colour variation with size i§ also noticeable in this
species.

Distribution: Seas of India to China.

Remarks: Remarks pertinent to L. brevirostris in cc‘njuncnon with L. blochii
are given under the latter species. '

According to Day, “Equula nuchalis Temminck andl Schlegel is very similar
but the dorsa!l and anal spines appear to be usually shortel but this again is subject
to considerable variation™. i

Many earlier authors have described a black blotch bn the spinous dorsal of
this species as in L. blochii Present observations show that it is either very faint
or absent in many cases. However, the young ones (upto ) mm T.L.) are characteri-
stic with a grey blotch on spinous dorsal,

In the original description by -Valenciennes (183 the species was des-
cribed as having black blotches, short, less truncated snowgt, mouth forming a short
tube, spines are shorter and less stronger. Colour bright llvery, back a little rosy,
the transverse blotches or lines slightly apparent, Its fiffs are vellowish.

on nape, yellow spot on the breast and the black blotch of spinous dorsal (which is
not present in adults but stated to be present by many aunthors). The absence
of scales on the breast was aiso not specifically menfioned based on which

character Day (1876) chiefly distinguished the species ftom L. blochii.

It is striking to note that this description does not 3(:11&011 the brown blotch

During the present study, slight differences were notiged between L. brevirostris
occurring in the Palk Bay and the Gulf of Mannar. Thd most important of these
are the lesser depth, distinct notch on top of head, dull filvery colour, less promi-
nent blotch on nape in specimens from the Palk Bay wheh compared to those from
the Gulf of Mannar. These differences, however, are ot considered at present
to constitute a case for specific differentiation.

13. Leiognathus berbis {Valenciennes} (Piate Hl C}

Scomber equula Var. b. Forsskal, 1775, Descr. Animal, p. §5

Eguula  berbis  Valenciennes in Cuvier & Valenciennes, 18$ Hist. nat. Poiss., 10 ; 85,
Klunzinger, 1884, Fische Roth, Meer, p. 107. :

Eguula oblonga Valenciennes in Cuvier & Valenciennes, 183 , Hist. nar. Poiss. 10 : 85,
Bleeker. 1852, Makreel. Visschen, p. 84, Verh. Batav. Gen. [24 . Guather, 1860, Car. Brit.
Mus., 2: 502, Day, 1865, Fish Malabar, p. 106, Klunzinged, 1871, Abh. Zool. Boran. Ges.
Wien 21 : 467 Day, 1876 Fish, India, p. 243. Weber, 19 3 S:boga Exp. Fische, p. 268.
de Beaufort, 1913, Bijdr. Dierk. Leiden, p. 120,

Eguila gracilis Blecker, 1854, Nat. Tijdschr. Ned. Indie, T :} 249

ey

Lelognathus oblongus Bleeker, 1863, Ned. Tijdschr. Dierk., 1 }: 270
' [24]
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? Leiognathus moretoniensis Ogilby, 1912, Mem. Qld. Mus., 1: 59. Marshall, 1964, The Fishes of the
Great Barrier Reef and coeastal waters of Queensland, pp. 241-242,

Lefognathus berbis Fowler, 1928, Mem. Bern. P. Bish. Mus., 10 : p. 153, Weber & de Beaufort,
1931, Fish. Indo-Austr. Archip., 6 : 336-337. Herre, Fishes 194041 Philippine Exped.
1953, U. S. Fish & Wildl. Serv. Res. Rep. 20 : 290. Tiews & Caeces-Borja, 19635, Philippine
J. Fish,, T : 59-83,

? Equulites moretoniensis Whitley, 1932, Mem. Qld, Mus., 16 (2) : 108, pl. 14, fig. 2.

Material; 50 specimens, 65-90 mm. S. L. (8%-110 mm. T. L.) from the
Palk Bay and the Guif of Mannar in the vicinity of Mandapam.

Description: D. VIII, 16; A. lI, 14. Elongate, compressed, dorsal and
ventral profile equally convex. Occipital profile continued to dorsal profile with a
distinct notch. Snout pointed. Height 2.32-2.82, head 3.11-3.97in 8. L., (2.87-3.33
and 3.92-4.44 in T, L. respectively), eye 2.40-3.45 in head. Interorbital space flat,
bounded by two ridges which continue as the outer edges of the nuchali spine. Central
portion of the nuchal spine elevated, slightly more than 2.0 in head length. Two
smalt spines on top of head opposite the front border of eye, the outer more prominent
than the inner, opposite which the ridge bounding the interorbital space commences.
Mouth when protracted forms a downward directed tube, gap of mouth opposite
lower one-third of eye and tip of maxiila just reaching the front border of eye.
Mouth small, lips narrow and thick. Lower margin of lower jaw slightly concave.
Preopercle with an obtuse angle, its lower margin finely serrate. Teeth smali,
numerous, gill rakers in 10 specimens 58.5-82.0 mm 8.1. (73.0-10.1 mm T. L.) on
left outermost arch (10-13)+(0-1)+(4-6) total 16-19; gill rakes long and sharp,
well developed,each with a double row of sharp inward directed spines. Scale small
all over the body including the breast.  First part of lateral line with concavity,
later running less convex to dorsalprofile, extending posteriorly to caundal base
where it has the course above the median line. Dorsal and anal spines weak, the
second dorsal spine 1,32-2.00 in height of body, 3.33-5.29 in S. L. and 4.20-6.59
in T, L. The third and fourth dorsal spines and the third anal spine serrated
along the anterior side for about half length from base. Pectorals 4.20-5.77 in S.L.
5.13-6.62 in T. L. Ventrals 7.19-9.50 in S. L. and 8.30-11.67 in T. L. with axillary
scales, their tips not reaching the origin of anal. Caudal small, deeply forked.

Colour silvery, abdomen more so than the back, which has light grey, crowded
zig-zag marks or patches extending on the sides to slightly below the lateral line,
commencing anteriorly immediately behind the head and extending posteriorly up
to upper angle of caudal base. There is a tendency for these marks to be arranged
serially in large specimens (85.0 mm 8. L.; 103.0 mm T. L.). Insmall specimens
(600 mm 8. L., 740 mm. T, L.) these marks are fewer, complete or incomplete
irregular circles, not forming rows, more or less confined to back above the lateral
line. Snout thickly dotted black, small black dots scattered all over the abdomen and
head. Dorsal, pectorals and ventrals colourless. Inner side of pectoral base dotted
black as also the lower half of edge of gill opening covered by the opercular flap.
Caudal dusky, especially the uppermost and lowermost rays and the edges of lobes.

Distribution: Red Sea, Zanzibar, India, Indo-Australian Archipelago and
Philippine,

Remarks: Valenciennes (1835) described in detail Equuwla oblenga which he
remarked corresponds in form to that of Forsskal's specimen (E. berbis} if it did no

[25]



3

A SYSTEMATIC REVIEW OF LEIOGNATHIDAE 163

have the spots. These spots indeed are present in E. bebis (L. berbis) and could
only be an omission by Forsskal. E. oblonga (L. berbis) pecording to the original
description, among other characters, has a rostro-occipitaf curvature uniform with
that of the back without an indent or concavity. The height of the second dorsal
spine does not surpass halif the height of body below it and the upper half of each
side is dotted with black, round or oval, unequal and ir lar marks.

Equulites moretoniensis Whitley (= Leiognathus more}oniensis Ogilby) appears
from the description and figure (pl. 39, fig. 251) given: by Marshall (1964) as
L. berbis but remains to be confirmed on examination of ynaterial. Tt is therefore
included here as a doubtful synonym of L. berbis.

i4. Leiognathus lineolatus (Valenciennes) (tlate D

Egmdla lineolata Valenciennes in Cuvier and Valenciennes, 1833, Hist. nat. Poigs., 10 ; 86.
Bleeker, 1852, Makreel. Vissch. p. 83, Verh Batav. Gen., M. Bleeker, 1852, Nar. Tijds.
Ned. Indie, 3 . 445 Ginther, 1860, Car. Brir. Mus., 21 502. Vis, 1884, Proc. Linn. Soc.,
N. S Wales, 9: 345, Nystram, 1887, Bihang Akad. Stockhaim, 13 : 36, Perugia, 1389,
Ann. Mus, Civ, Genova, 7 (2) 1 274, Weber, 1913, Sigoga Exp. Fische, p. 268.

Leiognathus Iineolatus Bleeker, 1865, Ned. Tijdschr. Dierk., 2 : 190. Weber & de Beaufort,
31, Fish. Indo-Austr. Archip., 6 : 337-338. Herre, 1936, WPhilippine J. Sci., 59 : 366.
Fishes 1940-41 Exped. 1953, U. 5. Fish & Wildl. ¥erv. Res. Rep., 20 : 294,
Munro, 1955, The Marine and Fresh warer fishes of Ceylon, ipp. 146-147. Misra, 1959,
Rec. fnd. Mus £7 . 257, Tiews & Caeces Borija, 1965, Pi;{;pp:'ne J. Fish., 7 : 59-85
James & Badrudeen, 1969 J. mar. bipl Ass. India., 10 : ' -113  (1968).

? Egquula novaehollandige Steindachner, 1879, Denschr. Akad. Wi"&‘. Wien., 41 (1): 11.

? Lelognathus vermiculatus Fowler, 1904, Proc. Acad, nat. Sci. Philad, 12 (2) 513 pl. 15
{lower figure on left), Fowler, 1927, Proc. Acad. nat. Sci. fulad 7927

Lefognathus lineolatum Jordan, Tanaka & Snyder, 1913, Journ. Caﬁl Sei. Univ. Tokyo, 33 : |31.

Eguulites novachollandiae Munro, 1960, Fish. News letrer (A{us!}, 19 (6) : 20, fig. 866.
Munro, 1967, The fishes of New Gumea p. 240,

Material: 50 specimens, 39-78 mm S. L. (49-95 mm "ﬂ L.) from the Patk Bay
and the Gulf of Mannar in the vicinity of Mandapam.

Description: D. VIII, 16; A. LI, 14. Elongate, cbmpressed dorsal and
ventral profiles equailly convex, the rostro-occ1p1tal profile; rising to dorsal profile
in almost a straight line. Height 2.38-2.98, head 3.27-3.73in S. L. (2.91-3.23 and
3.95-4.56 in T. L. respectively), eye 2.44-3.43 in head. Inkerorbital space divided
into two lateral concavities by the premaxillary shaft. The outer edges of the
interorbital space continue as the same for the nuchal sping. The median portion
of the nuchal spine raised, slightly more than 2.0 in head leggth. Two small spines
on the top of head, the outer more prominent that the inber, opposite which the
ridge bounding the interorbital space commences, Mouth!when protracted forms
a tube directed downards, the gape of mouth opposite lowpr one third of eye and
tip of maxilla just reaches the front border of eve, Mouth small, lips narrow and
thick. Lower jaw slightly concave. Preopercle with an lobtuse angle, itslower
margin finely serrate. Teeth small, numerous; gill rakersi in 10 specimens, 38.3-
89.0 mm S.L. (46.0-108.0 mm T.L.) on left outermost arch (] 1-12) + 1 + (4-5), total,
16-18; gill rakers short but pointed at tips with about 10 sgines in a row on either
side. Scales small, all over the body including the breas{ where they are large.
First part of lateral line with a concavity, later running less donvex to dorsal profile,
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extending posteriorly to caudal base. Dorsal and anal spines weak, second dorsal
spine 1.27-1.80 in height of body, 3.08-493 in S. L. and 3.88-6.07in T. L. The
third and fourth dorsal spines and the third anal spine serrated anteriorly for some
distance from the base. Pectorals 4.82-6.08 in 5.L. and 5.82-7.36 in T.L. Ventrals
6.73-8.63 in S. L. and 8.27-10.00 in T. L. with axillary scales and their tips do not
reach the origin of anal. Caudal small, deeply forked.

Colour silvery, abdomen more so than the back which has few grey irregular
marks from behind head to upper angle of caudal base. Laterally, they extend
down to a little below the lateral line, the lowermost marks in the form of about
nine round or irregular blotches arranged in a row, Some of the marks may be
diffuse, irregular semicircles or circles. The ventral haif of body with fine black
dots, Tip of snout dotted black. Dorsals, pectorals and ventrals colourless. Inner
side of pectoral base dotted black as also the edge of lower half of gill opening
covered by opercular flap. The upper and lowermost caudal rays dusky as also the
margins of caudal! lobes.

Distribution: Madagascar, India, Indo-Australian Archipelago, Japan,
Philippines and Queensland.

Remarks: Day’s description and figure (PL 51C, fig. 3) of this species must be
referred {0 L. dussumieri as already stated in remarks under L. dussumieri. Fowler
(1904) gave an elaborate description of L. vermiculutus the name derived from the
colour marks simulating the tracks of worms. He commented that this species is
closely related to L. lineolata Valenciennes but that the original description of the
latter is imperfect. He also commented that the figure given by Day does not agree
with his specimen, especially in the vertical dark bars on back. This is because
Day’s figure of L. lineolatus is referrable to L. dussumieri, Fowler’s impression (from
earlier accounts} that the body of L. lineclata is more elongate must have resulted
due to the large size of his own specimen (44//) where the body depth should be
more, making the fish appear less elongate. Examination of Fowler's figure suggests
that it is L. lineolatus but its deeper body should be related to the age of the fish.
While the general colour pattern in his figure agrees with that of L. lineolarus the
colour on snout appears rather unnatural.

As remarked by Fowler (1904), the original description of L. lineolatus by
Valenciennes needs comment. The description lacks many details of body pro-
portions and colour. The only important characters mentioned are the second
dorsal spine is more than half height of body and the back with many smail vertical
lines and spots. Giinther (1860} and Tiews & Caeces - Borja (1965) state thatin
this species, the second dorsal spine equals half height of body but in the present
study it is found to be much more than half height of body, The small vertical
lines and spots on the back perhaps could be better described as irregular grey
marks or lines and grey blotches or spots, the lowermost of these being prominent,
forming a somewhat horizontal row. Munro (1955) in the key to species chara-
cterised L, lineolatus as having dark irregular spots on the back (also mentioned by
Weber & de Beaufort) which is frue to the species but in his description (p. 147)
refers to vertical zig-zag lines passing down the back {characteristic of L. dussu-
miert). His figure of L. lineolatus (Pl. 27, fig. 424) which is after Day is therefore
referrable to L. dussumieri,

Egquuiia novaeholiandiae Steindachner which Munro (1960, 1967) placed under
the genus Eguulites (= Leiognathus) appears from the description and figure as
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L. lineolatus. Munire (1967) in his key distinguished E. novaefjollandiae from Equulites
berbis (= L. berbis) based on elongation of second dorsal afjd anal spines but no
comparison has been made with L. [ineolatus where thesef spines are longer than
in L. berbis, Therefore, E. novachollandiae is included herg as a doubtful synonym
of L. lincolatus.

Genus secutor Gistel

I
¥
Zens Bloch, 1787, Ausl. Fische, 3: 41. I:

Leiognarhus (in part) Lacepede 1803, Hist. nat. Poiss., 4 : 4 j : and many authors Chanda
Hamilton Buchanan, 1822, Fish. Ganges p. 106, 371,

Equnuia {in part) Valenciennes in Cuvier & WValenciennes, 1835, Nist. nat. Poiss., 10 : 98; and
many auwthors. !

Secutor Gistel, 1348, Nar. Thierri. ix-Pisces, genotype sparus ifsidiator Bloch,
Devximentant  {in part) Foler, 1904, Journ. Acad. nat, Sci. Phildd., (1) 12 : 517,

Body oval and compressed, dorsal and ventral profils subequal, ventral more
convex than the dorsal. A concavity on top of head if occipital region. Snout
pointed. The post orbital ridges continue as outer edges dff nuchal spine, the median
portion of which is but slightly elevated. Only one posthasal spine opposite front
border of eye, the postorbital ridge commencing from if. Mouth small, oblique,
when protracted forms a tube directed upwards. Lips proad and thin, lower lip
broader and smaller than the upper, which is like a lopp over the lower. Lower
margin of lower jaw slightly concave, at rightangles to mouth opening. Preopercle
with an obtuse angle, its fower margin finely serrate. Five branchiostegals. Gill
membranes aitached to isthmus. Gill rakers small, with lateral spines. Pseudo-
branchiae present. Teeth minute, numerous, in a villifgrm band, palate toothless,
Scales small, diaphanous and deciduous, cover the body except the head. Lateral
line runs less convex to dorsal profile of body, extends tg almost the base of caudal.
Dorsal and anal spines weak, compressed, second to fifth dorsal spines and third
anal spine showing sculpture along their posterior mangins, almost for the entire
length. Dorsal with VIII spines and 16 rays, anal with{IIl spines and 14 rays, the
second dorsal and second anal spines being the longest.{ Soft dorsal and anal with
a basal scaly sheath. Pectorals short, ventrals with one spine and five rays and an
axilary scalelike process. Caudal deeply forked. .

Distribution: South Arabia, Madagascar, Seychplles, Delagoa Bay, Natal
coast, India, Sri Lanka, indo-Australian Archipelago, China, Hong-kong, Formosa,
Philippines, Austratia, Tahiti. In sea and estuaries, ¢§ntering rivers.

§
Key 1O SPECIES !
74 in standard length .................l Secm&r ruconns (Hamilton-Buchanan)

Depth 1.57-1.
Depth 1.93-2.16 in standard length ...l I Secitor insidiator (Bloch)
1. Secutor ruconive (Hamilton-Buchanai} (Plate III E)
3

Chanda rieconius Hamilton-Buchanan, 1822, Fich. Gaﬂgesj‘ p. 106, 371, pl. 12, fig. 35.

Eguula ruconius Valencinnes in Cuirer & Valenciennes, 18353 Hist, nat. Poiss., 10 : 79, "Blecker,
1853, Nalez. Ichih. Jauna Bengalen en Hindostan, 25 : %6, "Day, 1876, Fisk. India, p. 242
(nec. Day, 1869, Proc. Zoal. Soc. London, p. 302). Dugcker, 1904, Ailth. Naturh. Mas.,
Hamburg, 21, 1 157, ¢
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Equala interrupta Valenciennes in Cuvier & Valenciennes, 1835, Hist. nat. Poiss.,10: 102, Bleeker,
1852, Makreel Vissch., Verh. Batav, Gen., 24 : 85. Gunther, 1860, Caf. Brir. Mus., 2: 504.
Kner, 18651867, Novara Exp. Fische, p. 169. Macleay, 1881, Descr. Cat. Ausiral. Fish., 1 :
185. Woeber, 1913, Siboga Exp, Fische, p. 269, :

Leiognathus interruptus  Bleeker, 1865, Ned. Tijdschr. Dierk., 2 : 290,

Eguula ruconia Jordan & Seale (1906) 1907, Bull., Bur. Fish., 26 : 15. Seale, 1910, Phillppine
J. Sci., § : Sec. D: 272, Bocodin, 1930, Bull., Vanderbilr Marine Mus., 1 art. 2, p. 49,

Deveximentum ruconius Fowler, 1918, Copefa, No. 58, p. 63.

Letognathus rucenoius  Weber & de Beaufort, 1931, Fish. {ndo-Auste. Archip., 6 : 317-318. Herre
1936-37 and 1940-41 Expeds, Umali, 1936, Edible fishes, Manila, p. 125, fig. 85: 1937,
Philippive J. Sci., 63 . 2335, Herre, 1953, U, §. Fish. & Wildl. Serv., Res. Rep., 20 :
204-295.  Misra, 15959, Rec. Ind. Mus, 57 : 258, Tiews & Caeces-Borja, 1965,
Philippine J. Fisk., T :59-85.

Secutor ruconius  Fowler, 1927, Proc. Acad. nat. Sci. Philad., 79 . 273, Smith, 1949, The Sea
Fishes of Sonthern Africa, p, 243. Munro, 1955, The Marine and Freshwater fishes of Ceylon,
pp. 144145, Marshall, 1964, Fishes of the Great Barrier Reef and coastal waters of Queensiand
p. 241. Munro, 1967, The fishes of New Guinea, p. 239.

Material: 350 specimens, 44-63.5 mm S, L. (57-80 mm T, L.) from the Palk
Bay and Gulf of Mannar, in the vicinity of Mandapam,

Description:  D. VI, 16; A, 1II, 14. Body oval in shape, compressed, dorsal
profile rising from snout with a concavity and is less convex than the ventral profile.
Soout pointed. Height 1.57-1.74, head 3.26-3.90 in S. L. (2.00-2.20 and 3.86-4.87
in T. L. respectively), eve 2.45-3.30 in head. Interorbital space concave, bounded
by two ridges which continue as the outer edges of nuchal spine. The median
portion is elevated, about 2in head. One small spine on head, immediately above
eye and opposite its front border from where the ridge bounding the interorbital
space commences. Mouth when protracted forms a tube directed upwards, gape
of mouth opposite middle of eye and the tip of maxilla far in front of the front
border of eye. Mouth small, lips broad and thin, lower lip smaller and broader
than upper which is hike a ring over the lower. Lower margin of lower jaw slightly
concave, at right angies to mouth slit. Preopercle with an obtuse angle, its lower
margin finely serrate. Teeth numerous, very smail, in a villiform band, gill rakers
in 10 specimens, 35-66.5 mm §. L. (44-84 mm T. L.) on left outermost arch (14-20)
+ (0-1) + (3-5), total 18~25; gili rakers long, delicate, sharp and bent at tips, each
with about 22 small spines. Scales small, all over the body, including the breast.
Lateral line convex from the beginning, runs less convex to dorsal profile and extends
to base of caudal. Dorsal and anal spines compressed, weak, second dorsal spine
3.15-3.89 in height of body, 5.35-6.47 in 8. L. and 6.70-8.12 in T, L., second to
fifth dorsal spines and third anal spine show sculpture along their posterior margins
almost for the entire length, Pectorals 400-4.75 in S, L. and 5.15-59 in T, L,
Ventrals 9.27-13.87 in 8. L. and 11.64-17.50 in T. L., with axillary scales, and their
tips do not reach the origin of anal. Caudal deeply forked. Colour of body
silvery, with about 10 black or grey vertical bands on the back extending to a little
below the lateral ling, anteriorly commencing below tip of nuchal spine and poste-
riorly extending upto end of soft dorsal. Abdomen with black pigment dots. A
prominent black curved band from the lower margin of eye to posterior angle of
lower jaw. Membrane between second fo fifth dorsal spines black in the upper
one-third portion. Soft dorsal, pectorals, ventrais, anal and caudal colourless.
Inner side of base of pectoral black. Black spots are present along edge of lower
half of gill opening from anterior base of pectoral.
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;
Distribution: South Arabia, India, Sri Lanka, Maldyasia, China, Formosa,
Philippines, Indo-Australian Archipelago, Australia, (Pdrt Essington). In sea
and estuaries, entering rivers,

Remarks: Weber and de Beaufort (1931) commen that Eguula ruconius
Bleeker (1853) is a different species from Chanda rucontss Hamilton-Buchanan
=e Equula interrupta of Cuvier & Valenciennes, Day, and Bldeker (1852) but treated
it as a doubtful synonvm of 8. ruconius. Equula ruconiusiDay (1869) has been
erroneously referred to this species as stated by Day hinhself and placed under
Equula edentula (= Leiognathus equula) by Day (1878, p.:239).

2. Secutor insidiator (Bloch) (Plate Ili F)

Zeus insidiator  Bloch 1787, Aust. Fische, 3 ; 41, pl. 192, figs, 2-3, iBloch and Schneider, 1801,
Syst, ichth, p. 95. Lacgpade, 1803, Hist, rar. Poiss., 4 : 572, 374.

Egquula insidiatrix Valenciennes in Cuvier and Valenciennes, 1835} Hist. nat. Poiss., 10 : 98.
Blecker, 1845, Nar. & Geneesk, Arch. Ned, Indie, 2 (3) : 518 (ngme only). Cantor, 1850,
Journ, Asiat, Soc. Bengal, 18 : 1133, Blecker, 1852, Makreel. Vssch., p. 84, Verh. Batav,
Gen,, 24. Ganther, 1860, Car, Brit, Mus., 2 : 504. Kner, 1865-1867, Novara Exp., Fische,
p. 169. Jouan, 1867, Mem. Soc. Sei. Nat. Cherbowrg 3 (3 : p. \(66 Day. 1878, Fish, India.
p. 242, Weber, 1913, Siboga Exp. Fisehe, 268.

é

Leiognathus insidiavor Bleeker, 1865, Ned. Tijdschr. Dierk., 2 : 2§0. Bean and Weed, 1912,
Proc. U. 8§ Nar., Mus, 42 : 604 (name only), Barnacd, 11925-1927, Amn. 5. Afr.
Mus.,, 21 1 625, Weber and de Beaufort (1931), Fish. Indo-Mustr. Archip., 6 : 316-317.
Herre, 1933, J. Pan, Pacif. Res. Inst. 8 1 8 ; Fishes 1936-$7 Exped. Umali, 1936,
Edible fishes, Manila, p. 126, fig. 86; 1937, Phdxppme J Sa 63 : 234, Herre, 1953,
U. S. Fish., & Wildl, Ser. Res., Rap., 20 : 59-85. __

De veximentum insidiaror Fowler, 1904, Journ. Acad. Nar. Sci. Plul«{d 12 (2) : 517. Fowler,
1918, Copeia, 58 : 63.

(1906} 1907, Buﬂ U. S Bur, Fish, 26 : 15, Jordan & Seale, (IB05) 1907, Proc. Davenp.

Egunla insidiactor  Jordan & Seale, 1905, Proc. U. $. Nar. Mus,, ¢ 777. Jordan & Seale,
Acad, Sci., 8. Jordan & Rlchardson, 1908, B:dl U S Bw' Fuh 27 : 252,

Leiognathus insidiarrix  Jordan & Starks, 1917, Ann. Carnegie Mmj, 1T : 444,

Oceania, Mem. Bern, P. Bishop, Mus., 10 ; 154. Smith, 1949, The Secq Fishes of Southern
Africa, p. 243. Munro, 1955, The Marine and freshwa.rer ﬁshe.s' of Ceyion, p. 145, Smith &
Smith, 1963, Fishes of Seychefies p. 25,

Secutor insidiator Fowler, 1927, Proc. Acad. Nar. Sci. Philad., 79 Y} 273. Fowler, 1928, Fish.

Material: 37 specimens, 62.5 to 84.0 mm. S. L. (76. to 105.0 mm T. L)

from the Palk Bay and Gulf of Mannar in the vicinity Mandapam collected
during the years 1965 to 1967. !

Description: D. VIII, 16; A. III, 14. Body oval and ¢longated, compressed,
the dorsal profile showing a concavity on top of head and is lpss convex than ventral
prefile. Snout pointed. Height 1.93-2.16, head 3.46-39f in 5. L. (2.39-2.64
and 4.29-4.88 in T. L. respectively); eve 2.62-3.50 in heayl. Interorbital space
concave, the two ridges bounding it continuing as the outerfedges of nuchal spine,
the median portion of which is not raised above their level 4nd is about 2 in head,
One small spine on head, immediately above the eye and opposite its front border,
opposite which the ridge bounding the interorbital sp commences. Mouth
when protracted forms a tube directed upwards, gape of ! outh opposite about
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middle of eye and the tip of maxilla far in front of the front border of eye. Mouth
small, lips broad and thin, lower lip broader and smaller thar the upper which is
like a loop over the lower. Lower margin of lower jaw slightly concave, at right
angles to mouth slit. Preopercle with an obtuse angle, its lower margin finely serrate.
Teeth minute, numerous, in a villiform band; gill rakers in 10 specimens, 62-83.5
mm S.L.(76-104 mm T.L.) on left outermost arch (18-20) 4 (0-1) -+ {6-8) total 25-28,
gill rakers long and pointed, each with about 34 small, sharp spines on either side.
Scales small, all over the body including the breast. Lateral line shows a slight
concavity at first, later running slightly less convex to dorsal profile, extending poste-
riorly almost to base of caudal. Dorsal and anal spines weak, compressed, second
dorsal spine 2.87-3.54 in height of body, 592-6.92 in S, L. and 7.44-8.58 in T. L.
Second to fifth dorsal spines and the third anal spine showing sculpture along the
posterior margin almost for the entire length. Peciorals 4.00-4.67 in S. L. and
5.07-587 in T. L. Ventrais 9.93-12.67 in S. L. and 10.57-16,00 in T, L. with
axillary scales, their tips not reaching the origin of anal. Caudal deeply forked.
Colour silvery, back with about 10 broken, black, vertical bands (formed of
patches) from behind head to end of soft dorsal, laterally exiending to a little below
lateral line, Abdomen with black pigment spots. Snout margin grey. A black
curved band from lower margin of eye to posterior angle of lower jaw. Spinous
dorsal membrane between 2 to 6 spines black at the upper one-third portion.
Soft dorsal, pectorals, ventrals and anal colourless. Caudal dusky along posterior
margins of lobes. Innerside of pectoral base dotted black from where a line of
black pigment spots runs down along edge of lower half of gill opening covered
by the opercular flap. A line of black pigmet spots runs from the upper angle
of pectoral base to opposite end of soft dorsal along the median line of the side
of the body.

Distribution: South African Coast, Madagascar, Seychelles, Delagoa Bay,
Natal Coast, India, Sri Lanka, Fonkin, Hongkong, Philippines, Indo-Australian
Archipelago, Tahiti.

Genus Gazza Ruppell

Gazza Rgppell, 1835, Newe Wirbe!ri:‘ Fische, p. 3.
Scomber Bloch, 1777, (nec Forsskal, 1775) [Ichrhyol, Tab. 429, fig. 2.

Zeus Forster, 1844, (nec Bloch, MS 1835}, Descr. Animal. Curav. hichtenstein, p. 288
Equula (in part) Valenciennes in Cuvier & Valenciennes, 1835, Hisr. nut. Poiss, 10; 88.

Leiognathus (Gazza) Bleeker, 1879, Maurice Verh. Akad. Amsterdam, p. 19,

Oblong, compressed, dorsal and ventral profiles equally convex, the rostro-
occipital profile almost a straight line, continuing into dorsal profile. Snout pointed.
Interorbital space divided into two concavities bythe premaxillary shaft and bounded
by two bony ridges which form the outer margins of the nuchal spine. Two small
spines on top of head, immediately above the eye and opposite its front margin, the
outer larger than the inner. Mouth when protracted, forms a horizontal tube, lips
thick and broad. Lower margin of lower jaw straight. Lower margin of pre-
opercle finely serrate. Caniniform teeth present in both jaws, sitnated at the symphysis
in upper jaw and on the sides in lower jaw. Gill rakers prominent and well developed.
Scales small, all over the body, including the breast. Lateral line extends
to base of caudal, Dorsal with 8 spines and 16 rays and anal with 3 spines and
14 rays. The spines weak, compressed, the third and fourth dorsal spines and
third anal spine serrated along the anterior margin to a short distance from base,
Ventrals with axillary scales. Caudal deeply forked.
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i
Distribution: Red Sea, east coast of Africa, Indian Ocdan, Philippines, North
Australia to Society Islands, '

Ky TO SPECIES

1. Depth 2.27-3.14 in standard length. ... invveainns o 4. .. .Gazza minata (Bloch)
2. Depth 1.98-2.20 in standard length.....................Gazza alhlamys (Jordan & Starks)

1. Gazza minuta (Bloch) (Plate HI )

Scomber mimuus Block, 1797, Ichithyol., p. 110, Tab. 429, fig. 2

Zeus argentarius (Forstery Biloch & Schneider, 1801, Sysi. fch!h‘, p. 196. Forster, 1844,
Descr. Animal. Curav. Lichtenstain, p. 288.

i

Gazza equuigeformis Rappell, 1835, Newe Wirbelth, Fische, p. 4. Gantor, 1350, Journ. Asiat.
Soc, Bengal, 18 : 1135, Blecker, 1853, Nat. Tiidschr. Ned. Jnd. 4 : 261, Klunzinger,
1871, Abh. Zool. bot. Ges., Wien., 21 : 468. Gaonther, 1876, Fische Sudsee, p. 144, Klun-
zinger, 1884, Fische Roth.Meer., 108. Day, 1878, Fish. India, p. 248. Jordan & Evermann,
1902, Proc. U. 8. Naet., Mus., 25 : 338, Gilchrist & Thompson,| 19G8, Ann. Sourh Afric.
Mus., 6 : 189. Fowler, 1928, Mem. Bern. P, Bishop. Mus., 10 1} 154,

Equula mimwra Valenciennes in Cuvier & Valenciennes, 1835, Hist. &ar. Poiss., 10 : 88,

Equula dentex  Valenciennes in Cuvier & Valenciennes, Hist. nat. Po:‘.*., 10 : 91, Kner, 1865-67,
Novara Exp. Fische, p. 1. 1

t

Gazza eguuliformis Bleeker, 1845, Nar & geneesk. Arch Ned. ]rfd.,‘z (3) ; 518,

Gazze minuta Bleeker, 1851, Nar, Tijdschr. Ned. Ind, 2 : 2i3%; 1852, Makreel. Vissch.
p.85, Verh. Batav. Gen., 24; 1853, Nat. Tijdschr. Ned. inq, 4 : 259, Day, 1878,
Fish India, p. 244. Fowler, 1904, Journ. Acad. nat. Sei. Philad., 12 ®) : 517, Jordan & Seale,
1905, Proc, U. §. Nat. Mus., 28 : 777. Smith & Seale, 1906, Prpe. Bipl. Soc., Washington,
19 : 77. Evermann & Seale, {1906} 1907, Bull. Bur, Fish,, 26 : 69. i Jordan & Seale, 1907,
Bull U. 8. Bur. Fish., 26: 15, Jordan & Richardson, 1908, Bull. ¥/. S. Bur. Fish., 27 : 254.
Seale, 1910, Philippine J. Sci., 5, Sec. D: 272, Jordan & Starks, {917, Amn. Carnegie Mus.,
11: 444, Fowler, 1918, Copeia, 58 : 63, Barnard, 1925-27, Ann. jS. Afr. Mus., 21 : 626.
Fowler, 1927, Proc. Acad. Nar. Sci. Philad., 79 : 273. Fowler, 1928} Mem. Bern, P. Bishop.
Mus., 10 ; 154, Weber & de Beaufort, 1931, The Fishes of the Indd-Austr. Archip., 6 : 339~
341. Herre, 1933, J. Pan. Pacif. Res. Insr., 8 : 38; 1934, | Fishes 1931 Philippine
Exped., p. 37. Smith, 1949, The Sea Fishes of Southern Africa, P. 244, Herre, 1953, U, 5.
Fish & Wildl. Ser. Res. Rep., 20 : 289-290. Munro, 1953, The Marne and freshwater fishes of
Ceylon, p. 147, Misra, 1959, Ree. Ind. Mus, 57 ; 258-259, Smitll & Smith, 1963, Fishes of
Sevchelles, p. 251. Tiews & Caeces-Borja, 1965. Philippine J. Fysh., 17 © 59-85  Munro,
1967, The Fishes of New Guinea, p. 238.

Gazza rapeinosoma Bleeker, 1853, Natr. Tijdschr. Nedind,, 4 ; 26§, Fowler, 1904, J. Acad.
nat. Sci,, Philad., 2 (12): 517. Evermann & Seale, (1906) 1907, Bulk, Bur. Fish., 26 : 69,

Gazza argentaria  Bleeker, 1863, Ned. Tijdschr. Dierk., 1 : 242 (pame only). Klunzinger,
1871, Abk. Zool. bot. Ges. Wien., 21 : 467, Gqnther, 1876, Fische Sudsee, p. 144. Klunzinger
1884, Fische Roth. Meer.,, p. 108. Day, 1888, Fisk. India, Suppl.i p. 79, Weber, 1913,
Siboga Exp. Fische, p. 270. Fowler and Bean, 1923, Proc. U. S. NatiMus., 62 : 24.

Leiognathus (Gazza) minitus Bleeker, 1879, Verh, Akad. Amstegdam p. 19.

Material: 50 specimens, 46.5-114.5 mm S. L. (58-141!mm T. L)) from the
Palk Bay and Gulf of Mannar in the vicinity of Mandapar‘).

Description: D. VIIIL, 16; A. 111, 14. Oblong, compress¢d, dorsal and ventral
profites equally convex, the rostro-occipital profile aimost a sfraight line continued
into the dorsal profile. Snout pointed. Height 2.27-3.14, h¢ad 2.85-3.19in 8. L.
(2.77-3.20 and 3.50-4.00 in T.L. respectively), eye 2.43-3.04 §n head. Interorbital
space divided inte two concavities by the premaxillary shaft, Hounded by two ridges
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which form the outer edges of nuchal spine. The median portion of nuchal spine
not elevated, about 4 in head. Two small spines on top of head, immediately above
the eve and opposite its front margin, the outer larger than the inner. The ridge
forming the outer boundary of interorbital space arises opposite these spines. Mouth
when protracted forms a horizontal tube, gape of mouth opposite lower margin
of eye and the tip of maxilla reaches front border of eye. Mouth large, lips thick
and broad. Lower margin of lower jaw straight. Preopercle with an obtuse angle,
its lower margin finely serrate. Caniniform teeth in upper and lower jaws, in the
former at the symphysis and in the latter on the sides. Gill rakers in 10 specimens,
62.5-106 mm S.L. (77-134 mm T.L.) on left outermost arch (14-16)4(0-1}4-(3-6),
total 18-21; gill rakers curved and bent at tips, the spines on inner surface of each
gill raker are also curved. Scales small, all over the body, including the breast.
Lateral line convex from the origin and is parallel to dorsal profile, extending post-
eriorly to the base of the caudal fin. Dorsal and anal spines weak, compressed,
second dorsal spine 2.00-2.45 in height of body, 4.87-6.00 in 8. L. and 6.06-7.40
in T. L., the third and fourth dorsal spines and third anal spine serrated along the
anterior margin to a short distance from base and all the dorsal spipes and second
and third anal spines bear sculpture along their posterior margins almost for the
entire length. Pectorals 4.62-6.34 in §. L, and 5.72-7.71 in T, L; ventrals 6.40-8.78
in 8. L. and 7.84-11.14 in T. L. with axillary scales, their tips not reaching origin of
anal. Caudal deeply forked. Colour silvery, back greyish, black dots spread all
over the head and ventral half of body. Snoutmargin dotted black. FEdge of the
ventral half of opercular flap with fine black dots which in large specimens may
coalesce and form a dark band. Spinous dorsal membrane black at the edge and
the first few spines also bear black pigment spots. Soft dorsal and anal edged grey,
anal spines with black dots. Pectorals and ventrals colourless. Inner side of
pectoral base with black dots. Posterior edges of caudal dusky. A band of five

I:{lgck dots present from the anterior end of pectoral base to caudal base on each
S1ae.,

Distribution: Red Sea, Zanzibar, Mossambique, Delagoa Bay, Natal Coast,
Madagascar, Bourbon, Mauritius, Seychelles, India including Andamans and
Minicoy Islands, SriLanka, Siam, Formosa, Philippines, Indo-Australian Archipelago,
Australia (Queensland), New Guinea, Solomon Islands, New Britain, Tabhiti,
Tanna, Rarotonga.

Remarks: Although Bleeker (1853) recognised three separate species, viz.,
G. minuta Cuv. Val., & G. equulaeformis Rippell, and G. fapeinosoma Bleeker
(= Zeus argentarius (Forster) Bloch & Schneider=G. argentaria (Giinther) based
on height of body, length of second dorsal and anal spines and size of the canines,
according 1o Weber & de Beaufort (1931) the validity of these characters was
doubted by Klunzinger (1871, 1884) and commented upon by Weber (1913) that the
three species should be united. This view was supported by Jordan & Starks
{1917), Barnard 1927) and others.

2. Gazza achlamys Jordan & Starks (Plate 111 H)

Gazza achlamys Jordan & Starks, 1917, Ann. Car. Mus., 11 : 446 pt. 45. Herre, 1934, Fishes
1931 Philippine Exped., p. 37. Herre, 1953, U. §. Fish & Wildl. Serv. Res. Rep. 20 . 289,
Munro, 1955, The Marine and Freshwater fishes of Ceylon, Canberra, p. 147.  Tiews & Caeces-
Borja, 1965, Philippine J. Fish.. 7 (1) 59-85. Munro, 1967, The fishes of New Guinea, p. 238.

Material: 29 specimens, 37-135 mm 8. L. (45-163 mm T, L.) from the Palk
Bay and the Gulf of Mannar in the vicinity of Mandapam,
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TaBLE B. Distinctive features between G, minuta and F achlamys

line from front of soft
dorsal to behind the
pectoral base and

except a triangular
space between
pectorals and

4 — _
Character G. minuta ;e G. achlamys
Serrations on lower margin of preopercle Fine Coarse
Teeth Large Smail
Diarsal spines Weak Strong
Scales Present on body | Absent anterior toa
anal base. thence to front of anal
: especially 2long the back.

Depth of body Narrow ! Broad

Description: D. VI, 16; A. 111, 14, Oblong, compresged, dorsal and ventral
profiles of equai convexity, the former showing a slight cancavity over the front
border of eye. Snout pointed. Height 1.98-2.20, head 2.68-3.09in S. 1.. (2.49-2.76
and 3.36-3.81 in T. L. respectively), eye 2.64-3.50 in head. Interorbital space
divided into two concavities by the premaxillary shaft and Bounded by two ridges
which form its outer boundaries and continue as the edges iof nuchal spine. The
medijan portion of the nuchal spine slightly elevated, about 4 in head. Two smali
spines on head, immediately above the eye and opposite its front border, the outer
larger than the inner, The ridge forming the border of inferorbital space arises
opposite three spines. Mouth when protracted forms a horjzontal tube, the gape
of mouth opposite lower border of eye and the tip of maxitla just reaching the front
border of eye. Mouth large, lips broad and thick. Lowe# margin of lower jaw
with a very slight concavity. Preopercle with an obtuse adgle, iis lower margin
finely serrate. Caniniform teeth preseat at the symphysis in lipper jaw and on the
sides in lower jaw. Gill rakers in 10 specimens, 50.5 to [24 mm S. L. (60 to 152
mm T.L.) on left outer-most arch (i2-16)+(0-1)4(3-5), tothl 15 to 22: gill rakers
long and stout, with short strong spines spread on the inner furface. Scales small,
all over the body, including the breast. Lateral line convey from the origin and
runs parallel 1o dorsal profile and extends posteriorly upto the base of caudal fin.
Dorsal and anal spines weak, compressed, second dorsal spind 2.28 {0 2.90 in heighi
of body, 4.62 to 6.25 in S. L. and 5.76-7.83 in T. L., the tHird and fourth dorsal
spines and the third anal spine serrated along their anterior méirgins for some length
from base and all the dorsal spines except the first; the second and third anal spines
have sculpture along their posterior margin almost for the en}i}re length. Pectorals
468 to 7.52in 8. L., 5.85 to 6.77 in T. L. Ventrals 4.93 to 7.37 in 8, L. and 7.62 to
9.13 in T. L. with axillary scales and their tips do not reach! the origin of anal.
Caudal deeply forked. Colour silvery, back grevish. Black dots all over the
ventral half of body and head. Snout tip grey. Edge of tha ventral half of oper-
cular flap with black dots, which form a band in large specinjens. The membrane
of spinous dorsal black at its distal portion and the first few 4pines also bear black
pigment spots. Edge of the soft dorsal grey. Pectorals, ventrals and anal colourless
but ventrals of large specimens bear black pigment spots. ¢ inner side of base
of pectoral black and a band of pigment spots present along edge of ventral half of
gill opening covered by opercolar flap. Caudal dusky at posterior margins. A
band of black spots runs from anterior end of pectoral base fio caudal base.

Distribution: India, Sri Lanka, Philippines.

Remarks: Day (1878) listed two species, Gazza minuta dnd G. equulaeformis,
the latter of which has been considered synonymous to the foriner by later workers.
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Weber and de Beaufort (1931} reported only single species, G. minuta under the
genus Gayza from Indo-Australian Archipelago. Later workers have not reported
G. achlamys although many other species of the family have been mentioned by
them, But Munro (1955) reported both G. minute and G. achlamys from Ceylon
and Tiews and Caeces-Borja (1965) from Philippines. The species is now reported
from India, in addition to G. minuta already known to occur in Indian Seas. As
the species seems to be not given enough recognition hitherto, it is considered useful
to set out in Table VI{I the distinctive features between G. minuta and G. achlamys
including those vividly given by the authors of the latter species (Jordan & Starks,
1917) with whom the present author is in agreement on examination of a large
amount of material of both the species.
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