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Introduction.

From the morphological resemblances and the progress
of changes in morphology accompanying growth, it is ﬁossible
to trace the. develoﬁméht of fishes. However, the easiest
means in identifying fish larvae is to 1dentify the 1argest
stage and work down to the smallest.

Structure and shape of the head trunk and tail*

Bony structures. are found on the head in the post-
larvae of Syngnathidae, Peg351dae, Ostraciontidpe and
Dactylopteridae. Spiny scales begin to form in the:

‘postlarvae of Balistidae, Aluteridae, Cephalacanthidae,

Diodontidae and Tetrodontidae. Postlarvae in some
families like Lobotidae, Holocentrldae, Cepolidae,_
ChampSOdontldae, Siganidae and Platycephalidae develop

a bony crest of diverse types on the nape. Holocentridae,
Istzopbaridae, Cephalacanthidae ‘and Dactylopteridae have
a prbminent spine on the: supraoccipital part of the head.
Freorercular spines are a common feature in the post=
lazvae of Holocentridae, Therapbﬁidae,,Carangidae,
Coryphaenidae, Scomberomoridae; Istiophoridae, Thunnidae,
Lutianidae, Cepolidae, Sertanidae, Lobotidae, Pegasidae,
Leicgnathidae, Menidae, Sparidae, Platycephalldae, '

: Champsodcntidae and Scorpaenidae. Postlarval stages of

Scombridae, tahridae,.Gobiidae,'Trypauchenidae, Clupeidae
etc, have no preopercular spines., Scorpaenidae, Stroma=-
teidae, Cephalacanthidae, Cepclidae, Holocentridae,
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Istiophoridae and Champsodontidae have a bony ridge
above the eye in the postlarval stages, Postlarvae

of Holocentridae, Istiophoridae, Xiphiidae and Pegasidae
have protruding snovt. A barbel is ¢generally present

" on the chin in postlarval Exocoetids. Champsodontidae
have an elogated tentacle on the opefchlum.} The mouth

in the postlarvae may be oblique (Hemirhamphidae, Exoco-
etidae, Bregmacerctidae, Apogonidae, Leiognathidae, |
Caraniidoe, Lutianidae, Serranidae and Opisthognathidae),
inforinr (Mrliccentridae, Cephalacanthidae), subterminal
(Engraniicre) or tube-like (Fistulariidae, Syngnathidae).

o Larce size of the head relative to the rest of
the body, the sharply pcinted snout with well developed
teeth on the jaws and prominent preopercular spines
distinguish scombroid larvae from others. The preoper-
cular spines gradually get reduced from above to below
and in the postlarvae extend to beyond the operculum in .
Scomberomorus guttatus, whereas in the corresponding
staces in S, commerson the second spine situated at the
angle of the preopercle is conspicuously larger than the
next and it extends heyond the operculum., The preoper-
cular spines which are present in the larvae and early
juveniles of most scombroids are absent in Rastrelliger
kanagurta. Thus, the absence of preopercular spines is
a useful criterion in identifying and isclating the
postlarvae of Rastrelliger from those of other scombroids,
In R, kanaqurta at about 8,6 mm the shape of the head and
the body, particularly the dorsal and ventral profiles
are markedly adult-like and the transformation from the
larvae to the juvenile is at about 9.5 mm, Silas and
George (1971) state thot during the larval and metamor-
phosing stages of Vinciguerria nimbaria a progressive
increase in the length of the head upto the postmeta-
morphic stage takes place. The head which has a2 more
or less truncate snout in the larval stages, assumes the




 of the second dorsal and anal fins and incipient caudal
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general shape as seen »:.w:m juveniles and adult in the
postmetamorphic stages. There is a conspicuous increase
in the depth of the body on &Hm:mpﬁpos from larvae. aruoco:
demEOHU:OmM:@ stages. _

Disposition of fins and their rays and spines:

As growth advances, the larval fin characters
become pronounced while the adult characters make their
appearance. Progressive shifting in the position of the
dorsal and -enal fins is a general feature in the develop-
ment in the postlarval stages om.am:% fishes. In the

postlarvae of Rastrelliger kanagurta measuring 5.4 mm

there is a general change in the body form and fins during
the flexion procéss, (Silas, 1974). Indications of
differentiation of the median fins are Sseen in the anlages

rays are also mmmsf As growth progresses from the larval
to the bom&BOﬁmBoHﬁ:Mo mam@om- there is a Hmwm&»<m amonmmmm
in the predorsal distance and a slight reduction in the .
preanal length. | o |

In the ow<oH om cels, the vent and the chmmw
have shifted still further anteriorly ovuomwam the 58th -
and 12th myotome respectively and the caudal fin becomes
nop:ﬁma. In the postlarvae of xwm:nmm mwmawc measuring
6.9 mm, the dorsal and ventral fins are separated from
the caudal mpd and the fin rays appear. The caudal = ~
fin is still homocercal and the vmw<wn_mn:m appear as
small buds between the bases of pectorals, In Rastre=

iliger kanaqurta the paired fins in the larvae upto 8 mm

do not show any ossification of rays, while the median’

fins are fairly well developed. Among paired and median . ;
fins it is the caudal fin that shows more rapid develop- .
ment and the earliest wnawnmw905 of ossification of the

rays Amuwmm. 1974). This is evident in larvae above 5 mm

and by the time the larvae are about 9 mm, most of the
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audal rdys are 0551f19d.

Development of the flns in the postlarval stages

is notlceably rapid in Psenes cyanophrys. (Legapsi, 1956)
The relatively small pelvic fins of P, ¢ xanoghrz "helps
to distinguish it from the postlarval stages of Carangidae
to which it bears close resemblance. All the fins are
present although rudimentary and not well differentiated.
Tht pectoral fins in P. cyanophrys are set on a fleshy -
base and are rounded, with evidence of developing rays. .
Spines:deﬁerep on the dorsal and anal fins which have
startad_differentiating from the expanding caudal fin,
The pelvic'fins have grown but thé ventral ;sheath is
not yet visible, At about 4,7 mm the pectotal fins have - .,
several fully formed rays with indications of more in
formation. In the pelvic fins a single spine develop
and the fin ray elements are présent. The dofsal and
anal fins which have completely separated from the caudal
have developing spines, but none of the fin rays is
completely formed. The caudal is well defined, rather
truncéte preparatory to forking; Spines and rays are
almest fully formed in the dorsal and anal wheni the.. o
postlarva reaches 6, 9 mm. The pelvics are almost fullf'
 formed ‘except for a complete adult fin ray ‘count,:- Caudél
- fin with fully developed middle rays has a shaXlow cleft
giving it a slightly emarginate posterior margin, When

_ the larva reathes 9 mm, the pectorals assume'a:more )
. ‘definitely pointed shape and ray counts are those of

~ the adult. Dorsal and anal have adult counts, The 4

_nelv1c fins are fully developed and distinctly smaller
" than the pectorals. - -

In the postlarvae measurlng 5.4 mm of Kowala- ctoval,
‘the pectoral fin is rounded with a few striations repre=
senting the future rays (Bensam, 1969)., The predorsal
length is almost double the postanal length. . The pelvic
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measuring 5.4 mm, a melanOphore is present at- the base

of the urostyle and two at the distal margin of the hvpural
plate (Silas, 1974)., On the ventral side of the abdomen
there is a distinct melanophore and the primordium of

the pelvic fin appears closec to this. In a 6.6 mm stage,
cne or two chromatophores are present in addition at the
base of the caudal fin just below the tip of the hypurals,
besides_the two at the lower caudal base, " Only four '
'mélaﬁophorés are present at the'poSterior half of the base
of the ansl £in, while six are present at the anal finlets
and the lower side of the caudal peduncle. In the late
postlarva cf mackerel, the ba51c pattern such as the post
vent row of chromatophores, their numbers and dlsposit;on
‘with size remain the same. The basic pattern of absence
of branched chromatophores on the Eead'until'the:Enlages
of the hypural plates are formed is seen in thg'larva. |
Thé'post-vent row of melanophores vary from 113to 14 and
their number decrease with growth, The number and dis~-
" position of melanOphores at the base of the caudal fin
" in the nostlarvae show 'slight variations. The chromato-
phores on the dorsum of the viscera and intestine are
sometimes diffuse (Silas, 1974), In Scomberomorus,
chrematophores are present in patches at the. tip of the
sncut, above and between orbitals, above thg region of
the hind brain and in the posterior region of the opercle
(Jones and Kumaran,'1962). On the body the? are present_
clcse to the base of the dorsal fin and alopg the mid»
latérzl line and a few at the base of the caudal and anal
fins. The anterior region of the first dorsal is slightly'
sigmented.

In Psepes cyanophrys postlarvae measuring 4.9 mm,
chromatophores are seen on the head and abdominal regions
(Legapsi, 1956). In an advanced postlarva of 7 mm the
pigmentation of the gut has intepsified and numerdus
chromatophores cover the body. A row of ‘melanophores



B R P

b pe

[PV

)
i
:
]

A s e b i B et et

PR N -

P P -

T
is seen along the anterior portion of asm aoﬁmmH Hpaom
and slight traces of the dorsal Umanrmm Hmamwa. In
larger vOmaHmncmm. ﬂsm aoa< oznoamﬁousoumm ‘seem ao mOHwos

" a definite nmeamuu, those  of the gut: forming vértical
,h.pmauwvmm._ >Ho:o the . aowmmp ‘ridge &Eo uoam of osuoamaov:oumm

are seen mmumwm&mw< Spamw< ms&mupouw< m:a m:mn:a nomﬁmﬂwoaw<.

. ‘When ﬁrm Jlarva moncuumm adult characters at about d& mm
- the p:ambmnﬂ< of ﬁ»oamsﬂmﬁwo: increases in nzmmm regions
. Hﬁpww the ppstlarvae attain a 'dark. mvvmmnm:nm.

e A owmumnﬁﬁa»mawazwaum:omam:a nakuwaammﬁm&waﬂ

__ﬁmwwows is present in Bregmaceros mnm. a:nocnroca.arm

early nOmemHamp_mwmmmm Anymsomwm 1956). In.the early.
postlarval stage, chromatophores are seen’in the head
region, at the interorbital space behind the eye and below
the mouth. On the body, chromatophores are found posterior
to the head, mwomm drm,mC¢.Hmawoa_mba posterior to the

~pectoral fin. _mocw;nwmawdn&_nmwn:mm are found dorsal to

anal finfold and two umﬂn:mm are <m:anmp ‘to the dorsal

‘finfold. ésm: the: postlarva: pm u 2 mm, vwoamsdmwwos is

more intense amnmcmm nsuoamﬁov:owmm hinder to the eye
have expanded forming a band extending across the head
and showing patchiness behind the eye. O:Hoamﬁouroumm

appear along the cvvmw m:a wa&ma.umSm. vwoamaﬁmawov

of ﬂsm gut: has dmooam aoﬂm intense and three ammWswdw<m

.n:noam&ouronmm are seen near the vent, Chromatophores
. are vammmza Um:w:a the head and vomﬂmﬂwoﬂ to the pectoral

fin. The four patches dorsal to the a2nal fin aze Hmnamu
and more intensé. The patches below the dorsal fins

now appear mm.monﬂ.wmnomu groups. In an advanced post~
larva of 7 mm wwmuvwoam:&mwpos has intensified and
numerous oswoamaovvonmw cover tRe body. A Trow of-chroma~
tophores is. seen along the anterior vouewoa of the QOHmmH.
ridage and mwwa:& traces are mﬁwww discernible, In larger

_vomdwmu<mm the :cavmu of nsnoamdov:oumm has p:onommmn

and these are momﬁdmuma ¢wuocozocﬁ arm Uon<.

.
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Myomeres and myosepta:

| The number of myomeres in the postlarvae of
Rastrelliger”'anagurta are variable until the furlscomﬁie-
ment of myomeres. is formed oy:thé time the larvae attain
4 mm (Sllas, 1974) Myomeres grow obliquely with zigac~
ging in most of the segments by about 5.4 mm. The flexlon'_
©of the notochord begins at about 5 mm and the simultaneous
£ormetion of the hypural plate also coincides With the
Sicaanging of the nyomeres,

©orneoof the eye in flat fishess

According to Jopes and Menon (1951), the duration

of metamorphosis varies in different flat fishes, In-

Brachirus pan the pelagic life is short and transformation o
takes place early. The migration of eye is first indicated
in the 3.4 mm stage and appears to be rather quick. At
.about 4. 6 mm. stage the left eye. reaches the dorsal edge
and comes near tc¢ the right side when the fish becomes

a postlarva, Among 7lat fishes Bothgs_gantnerinus may
be an ekamp}e of late metamorphosis. Thé'position of the
eye in the postlarva of CTynoglossus lingua shows a condition
¢ifferent from that of Brachirus pan. They are 5o close
that they appear to touch ona another."buring the first
phase of migration the eyes become very close, but later
these graduallw NOVe apart to glve rise tc the condition
in the adult,

Duvelogient of scates.

- In ClUpQOlGu, scalus »egin to appear when. the .
larvae are abou,j -16_mm in length. The scales are not
formed,uniformly'aIlJovér_thé*body, On the dorsal side
anterior tolthé dorsal fin, these are formed subsequent
to the other regions. The scales are very thin:-and fall
of f very easily. The scutes bogin to develop in the
juveniles of more than 20 mm an¢,3re formed in front of
the pelvics and then qraaunl¢y’ﬁlonc the ventral edge
of the abdomen. In macxe:e¢,_1a5urellig 2r kanagurta first
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signs of formation of scales are observed in specimens
of more than 20 _mm (Balakrishuan and Rao, 1971). 1In

'VinC1guerr1a n;mbar;a Silas and George (1971) ‘observed

in a stage ‘6f 15.3 mm that the scales are deciduous and
scale pockets are discernible on account of the fine rows
of pigment Spots. - ' -
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