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Towards the end of the’ich'pentury Marine Biologists,
Holt and Scott (1898) M'Intosh and Masterman (1897),
" Cunningham (1897) and E ‘hrenbaum (1905-1909) succeeded
in describing the eggs and larvae of a large number of
-marine teleostean fishes in European waters. The Danish
sc1entists, Schmidt (1904-1918) and Petersen (1892-1919)
! described several postlarval stagés of demersal fishes.
{  These effortS'were supplemented by Clark (192“), Ford
© (1920-193t) and Lebour (1919-1927) at Plymouth.: The
- prolific¢ contributions of Japanese workers as well as:
~those from UBSR and Germany have not been freely accessible
“to Indian workers either due to 1anguage problems or for
other reasons. However the contributions of Mito: (1960)
i+ Ueyanagi ’1959-63), Matsumoto (1958, 1959) Nakamura (1951,
1956) etc. are now well knawr to specialists working!in 3-
the field. leewise, the works of the Russian author,
~ Gorbunova (1963-1967) are also. fairly well documented-
in English language.

ki

The results of . earlier workers showed that all'
marine food fishes except the herrlng ‘and the ¢apelin

have. pelaaic egds. " The sand -eels gAmmodxtes! too are"
found to ‘have demersal egys.y

Bt et oot e h ek
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_é Eggs and larval studies of mar ne fishes in Indian wate;g:.-

| Studies ‘on the natural history of .marine flshes
in India were pioneered by the erstwhile Madras Presidency
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‘Fisheries Department (Hornell, 1910, 1922, Nayudu, 1922,
Hornell and. Nayudu, 1924), Several contributions to the
knowledge of eggs and larvae of different commercial
fishes were also made by the above Department in later
years. (John, 1939, Devanesan and John, 1940, 1941,
Devanesan and Varadaragan 1942, Devanesan, 1943, Devanesan
and Chacko,: 1944, Chidambaram, 1943, Chidambaram and
Venkataraman, 1946, Jacob, 1949, Chacko, 1950, 1954,
Chacko and Mathew, 1955, Chacko and Gnanamekhalai f963).

- Maritime Universitles like -Madras, Bombay and
Travancore (erstwhile) also contrlbuted to the. studies
-on fish eggs and. larval taxonomy (Alyar 1935, Jones, 193?,
_'Panikkar -and Alyar 1939, Panlkkar and Nair, 1945, Nair,‘
1952, John., 1951, Vljayaraghavan, 1957 1959, Kuthalingam,
1957, 1958, 1959, 1960, 1961, Bal and Pradhan, 1945, 1946,
1947, 1951, Menon, 1945 and Gopinath, 1942, 1946, 1950).

" Recent studies at the Department of ‘Marine Science,
”~University of Kerala, Cochih have 'resulted in @ number of
" contributions on the fish eggs and larvae of the southwest
coast of India (Balakrishnan, 1959,-1961, 1963, 1969, 1971,
Balakrishnan and Devi, 1974, Dileep, 1977, Premalatha,
1977, Sreekumari, ‘1977), Likewise, Andhra and Annamalai
Universities also took up similar-studies on the cast
coast (Ganapathi and Raju, 1961, 1963, Ganapathi and. Rao,
.1962,'Dutt'1966, Rao, 1963, Raju and Ganapathi, 1949,
Balasubramanyan, 1973, Balasubramanyan gt‘g;; 1969,
Venkataramanujam and Ramamurthi 1974,_1§77).“__

With the establisnment-of_the Central Marine
Fisheries and the Central Inland Fisﬁeries Research
Institute in 1947, studies on eqgs’ and larvae were taken
up as a regular prugrammes resulting in a number of i
publications (Jones and Menon 1950, 1951, 1952, 1953,
Pantalu and Jones, 1951, Jones and Pantalu, 1958, Jones,
1958-1967, Jones and Kumaran, 1963, 1964, Sarojini and
Malhotxa, 1952,'Karamchandani and Motwani, 1952,Balakrishan,
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1957, Kuthalingam, 1960, Bapat and Rrasad, 1952, Bapat,

- 1955, Nair, 1948, 1952, 1959, 1961, Nair and Mohamed 1961,
‘Rao, 1964,;Subrahmanyam-1964,’1968; Chandra, 1964;I5ames,

1967, Kotwal, 1967, Balakrishnan.and Rao, 1971, Bensam, .
1968, 1969, 1971, 1973, Gupta, 1972, Achari and Vincent, -
1972, Vijayaraghavan, 1973, Girijavallabhan and Gnanamuthu,
1974, -8ilas and George 1971, Silsds, 1974}, Eggs, larvaé
andrjuveniles;of-Severai'speC1es Tike’ Sardinelka-longicegs,
S. fimbriata, 5. gibbosa, Kowala coval, Rastrelliger
ganagurga, §ggmgg;9mg;gg Spp., Auxis sp., Katsuwonus elamis,
Ihunnus albacares, Euthvnnus affinis, Xiphias gladius,

Cazranx kalla, Gempylus _?rgens, Stoleghorus 5PPs, Mvrig;éstis
murdian. Holocentrous SPay Dactvloptena orientalis and the

~eels have been the subject of studies by the above authors.-

While these efforts have been localised and generally
taxonomy oriented they have resulted in a number of contri-

'butlons on the life-history and spawning of severaI commer— _
-cial species, ' ' )

Delsman (1922-'38) in his series of publzcations on

 the fish eggs and larvae ‘from the Java sea, contributed
" a wealth of information on the taxonomy of eggs and. larvae

of a number of spe01es relevant also, to. the Indian region.
A conce;ted effort to ;ollect marlne ichthyoplankton from
a wider,area, partlcularly off the west coast of India
using ocean going research vessels was made since late
fifties by. the Central Marine Fisheries Research Institute,
in collaboration with the erstwhile Indo-Norwegian Project
using the research vessels 'Kalava' and 'Varuna' (Jones _
1667). This has led to the collection of several eggs
and larval samples f;on the shelf waters of the SW coast

For foll.references-cited in page 2 & 3 alss refer "An
annotated bibliography on the breeding habits and develop-
ment of fishes of Indian- region" Bull. No 3 CMPRI (Jdnes

& Bensam, 1968). ' :



and the Laccadives archipelago, . These materials have been
used by and large for qualitative studies and also to
indicate the spawning grounds, malnly of tunas, (Jones,
1958-1967), Jones and Kumaran: (1963_ 1964 a) based on
Dana Expedition (1928-30) material from the Indian ocean
gave an accdﬁnt'of the distribution of tuna and billfish
larvae in the area. Available information on eggs, larvae
and juveniles of Indian scombroid fishes ‘have also been
compiled by these authors (Jones and Kumaran, 1964)

Ident;_;cation of - f;sh eqggs:

Identification of fish eggs or 1arvae will be
:'e351er if the parents of the spawn products are already
known._ However in most cases this is not the case and we
have to deal with planktonic material, In such a situation
the only way is to apply certain salient sets of characters
to a series. of different stages of growth and connect them
to juvenilé stage. Comparison and linking wherever possible
with past records of stages of the material will also '
help in arriving at the identities. M'Intosh and Masterman
(1897) Hock and Ehrenbaum (1911), Simpson (1956) gave
identifying clues for several fish eggs. Hiemstra (1962)
developed a correlation table for identifying pelagic eggs.

A review on the early life histories of Clupelformes
from Indian waters with prov1sional keys for identifying.
the eggs and early larvae has been made by Bensam (197%).
The important characters generally used in identifying
fish eggs are:

1, The shape of the egqg.

2. Size {diameter)

3. Nature of egg membrane - smooth, sculptured etc,
4, Extent of perzvitelllne space,

5, Presence or absence of oil globules,

6. Size of oil globule.

7. Homogenous or segmented yolk.

-
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Ih later stages of development of the embryo the

-fOllOWlng characters are useful

1. Presence or absence of pigmentation on yolk sac

. or oil glohule,

2, Pigmentation pattern of the embryo.
3. Degree of pigmentation of the eyes.

Iypes of fish eqqgs agd certain examEle

Oval or pear shaped eggs
Demereal egys
Ornamented/spiny/egg membrane -

Double egg membrane (outer |

~ gelatinous coat)

Filamented egg membrane

Eggs in cluster_

‘Spawn mass

Wide perivitelline space

Segmented yolk

'Stalked nature of yolk in.eﬁbryb

-h

. *e Ll -0

0

'Most fish eggs are spherical in shape.

toleghorusl Gobies,

_Blennies someuPomaentrids,

Ammcdxtes )
Herring_(Clgpea harenqus)

‘Jenkinsia, Capelin

(Mallotus villosus}
Lizard-fEERee fSeufida,
Saurust Chirocentrus,
Macruridae, Apogon
Pellona, Ilisha, .Hilsa,

""Sa;d{nella'albella, |
.. Eistularia, Exococtus,

Vinciguerria Jucetia

‘Atherinidae, Hemiramphus,

ngselurgs,

Iziacanthus

Lophius, cottidae
Sardlnella sppP.
Clupeids, carangids

' coarse segmented apodes

{eels), Vinciquerria
lucetia (irregularly

- segmented).

Ophichthid eels



No oil globule

Many oil globules

0il globule of con31derable
size

0il globule in yolk at
anterior part .

Pigmented embryo

Pigment on oil globule

Size of eggs:

1l

1Y
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Sardinella sirm, Stolephorus

__20111naer1 Op;sthopterus

tardgore, Chanos chanos,
Muraenid eels - Most

'Pleuronectld flat flshes

Setip;nna,:kowala,

. Anodontostoma, CYnoglossus.,

Pelliona, Chirocentrus,
Atherinidae, iganus,

-Triglidae

Trichirus {(0.65 mm)

Caranx, Mullidae

Gadidae, Barracuda, Mullets

Caranxg-Irichiurus (not_

 conspicuous).

Size of eggs are stated as diameter or as length

of the longest axis when nonspherical;
- eqggs are 0,5 mm above in diameter.

Range of diameter of egq

0.5 = 1.0 mm

Most marine fish

Some _examples

s Caranx

Cynoglossus

Kowala

Anodontostbma
Opisthopterus
Platxceghaius

Dorosoma

Mackerel
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The hatchzn_ method for identiﬁgcatian fo_is;gL;;L: £

1.0 - 1:5.mm -“jj5?'§if.n:' Saur R R
S Sardinglla long1ceES" .
Auxis .
I ‘Thrissocles =
t.0-1.5mm ~ Setipinma
o o Chanoé chanos -

'-Scomberogoru

1.5 - Qmm_ ""__5 L .f"chirocegtrus

S - 'Plstularia ' _ S
- ardigella leiogaster -

2‘mm' z'fﬁ_;;w:' D - Eel, Alosa TIICbi Ius. ..

The idéntlty of free planktonic eggs at group,

' family or’ generic level ‘may be- possible in somé’ eases
~ from published informatlon. Further;develepment of “the
- fertilised eggs. after hatchlng will throw more light

on the egg as well as the larvae te to the closer _
semblance of the material 10 the. actual adult.

These observations are possible by the hatchlng

‘and rearing metnod for the eggs inm the laboratory. Faor =

successful accomplishment of this process a cldsed
circulatlng water system is the primary‘need. It is

advisable to have some sort of - automatzc or semiautomatic

c¢irculating system where self filtering and waste

eliminating. and oxvgenating systems are also mcorporated.- ;

The physical, chemical and biological parameters:
of the c*rculatlnq water system are to be -monitored

regularly S0 that all :thege are kept w1thin the tolerance
limit of the organisms’ reared._ The temperature salinity,

pH and llve food population introduced if any,’ bacterial

-ﬁprotozoon or furgal ‘contamination etc. are to be moni-~

tored systematically 4n the rearing - system. b
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Apart from hatchiﬁg'egge\already fertilised in

nature and collected from the plankton, it may Be possible
in some cases to artificially fertilise ripe eggs in the
laboratory introducing milt from ripe male of the Spe01es.
If successful fertilisation takes place all such fertilised
eggs can be removed to the rearing system for further

development. ' |

It is well known that in the development of fish
eggs, the yolk serves as a reservoir of food from which
" the yolk sac larva takes its nutrition. Once development
goes beyond this stage and the larva develops the mouth
and mobility they are to be fed with appropriate food
items preferably unicellular planktonic organisms reared.
for the purpose or eollected from nature. "The supply
and in take of food of suitable quality and particle size
are critical for the survival and growth of the larvae.

" All debris and dead crganic matter are to be removed
from the system as soon as they are found by siphoning
them off carefully.

If successful progressive development happen it is:
required-to ccllect and fix the larvae at suitable
intervals of time 6,12,24,48,72. hours etc. and upte as’
many days till we are able to get juvenile stage or closs
to it, Detailed examination of these series of material
will enable linking the earliest stage to the latest and
the adult.

The series method: _

The series method'of'study'of'iehthyoplahkton for
. 1dentificat10n is applied partly in the hatching method
as well, However the method is more approprlately employed
- in case of material collected from plankton where their
origln 18 not at all clear, In this case, as it usually

happens a collection of ichthyoplankton from a station o
may contain’ eggs or 1arvae or both of a. species 1n various
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stages of development or such closely resembling material
‘may be avajilable from different nowwmnﬂwonm. The observer
has to sort ocﬁ and assign the material to a series in
mmncmnnmm of size msa am<mwovgmzﬂ mw:nm the progressive
developmental ﬁaonmmm is likely to leave a trace of the
immediately vnm<wocm stage and the latest stage may show
rlose semblance to’ ‘juvenile characteristics especially
in amﬂumaun msa vmuﬁpf aowvropoownmw features of the adult,
;ﬂ:m built up series will enable nosmwuamﬂwca of the identity
of ‘the material, In rany ommmm.mdca< of the mmuwmm of
larval stages may require staining for. nwmw»m<u:o omamot
logical features, fin nocs&m etc. - . .

Identification of wma<mm. B _.z. B
, " The wmu<mp mdmmm »sopcamm that stage vn»on to the
acquiring of uccmsupm ormnmo&mﬂm. the ﬁam:mp&wos m&mom
_sﬁma uc<muupm o:mmmoemwm are mnncpﬂoa. ‘The juvenile. stage
is defined as the stage in which all the fin elements are
- present, H: -some cases ﬁsmum is &:m mnmnpmpumma juvenile
stage svpns is found .only. in.a few: @Hocum cf fishes. .The

mamsamua Hmu<mw amnaw:opomwmm used are mm mowpaﬁm._

Embryo = = « cmcmHOﬁamzamp mﬁ ges to ﬂ:m aoaoua om :mdorwum
Larva ‘= Developmental stages well. differentiated
L "~ from the juvenile and psﬁmu<msusa between

_ﬁu the aoam:em of rmdnrpu@ and awm:qumamﬂpos.
R noaéo:p< chwama pzﬁe wuowmn<w and mwwl

wuowmn<mw_:; mawpp Ummhw:@ <oww.
wo@ﬁ_pma¢m ‘Larva following: the mamoun&»oa of yoIk
S mﬁvama enly when the’ mnncnﬂcam nosﬁwscm
S ‘to be :strikingly” unlike that of uc<m:upm.
Alevin . g rﬂn<m of ovmommm in Ezwo: post larval stages
m,__n are not HmOOQSHmma i.e, in which the <oww

Gmmﬂwsa larva ﬂﬂm:mmouam awumndp< »:ﬁo

R T L Y . T C e —
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Young essent1a11y similar to adultc
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;ﬁ*wgen larvae g:om a spgglﬁig\area mqfstudled, o
bas'ic“ir‘;formatmqmrj the jendemisiand imigrantadult spaéies
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Moz ‘ngtx,g,? Myaﬁyrement$ DﬁbhodyrpﬁfES“berwa
Fisize raqge of, sppciqgns f;oml@axya ;tn;bam&v*juueﬁﬁ %
sthge. Changes in body propo;t%ons such @s. in bodyg et
pel ﬁdéb&h, nEAE size, guf length, shage of yiscera; fin ,
Tpokitiéne” inéludlng diZe at engwf 391K §?c stage . -
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sRdMsizd Byt @réﬁsformatlon stages."_,q G el
T - rcr'r-w :«21 R4 bipsldaaianla AR '
2. 'Meris Cgquabla stzgctUS?Gfﬁuqhwastm?otomes or®

-

Verﬁ;\a’e, number ef fln Iays Ietc. . r‘dUu'\r fil\. -}-‘. 1 w,-qr, N
beierad Doncd ]

3., Pigment- patterns and ‘thetr’ chahges dur{ng'eariy staqu.ﬁ
Melangphores -are- somewhat ‘variable ‘on iarvae of‘th@“"’*“"
' same -size; may be gxpanded 61 contracted at the tlme
of preservation and chn be- destrcyed by exposure to
- 43ght jox - through: imprbper presétvatlo" ST E T

4, SpEC1ali ed 1arval characters such asrspgpes=on
opercuiér bﬁﬁeélar head, shape pf eyes: (subcircular,
stalked‘etc) élongated dorsal/ventral rays or: Spines, o

T?éxfénded snout gte.. " -

R EE

NI L..

 The .very shape.of the larvae 1tself broadly distln-__.
guishes the major.groups from each other fér' eg, the :f'
elongate ¢lupeids’from the broad and: 1atera11y compressed&"
scombroids, carangids and several perches. "AS exampleo-d'"*
it may be 1nstruct1ve to look at in detail the larvae of ¢
some of the importantfcqmmercial -fishes.and their idEnti—"
ficatlon.v,: F AT U TR SRR LA P ELI 2t SN ’
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-The owcvmuam m:a m:@umcwwam of dswm wm59p< no:mawﬂcem
a- Hmnam mum:mn< Tresource wu our ooc:ﬁu< as mwmmi:mwo H:_
the world, - - _wm -

Two a<n»omw amsmum mao:@.wsma mwm,dsm mmuawmmwwm
and m&OHmmroucm._

Both nwcvmwam m:a osaumcwpam :m<m mpo:omﬁm‘ rod -

_mzmvma larvae with long mcam. The gut pm:ca: of most -

clupeid, is greater than 80% of .their :owoozoua length
(NL), while that of engraulids it is less than 75%. NL,
Engraulid larvae have mwwosﬁp<,oﬂmmdmu body depth than
clupeids and they. are less laterally compressed than
clupeids. Median fin development begins at less than
6 mm NL in engraulids, but ddes not begin cswnp 7 mm
NL in &:m clupeids, .
Engraulid wmu<mmﬁ:m<m_vwosm:a_Q:umrm ventral midline
posterior to the anus, at sizes less than 6 mm NL, but
no clupeids develop pigment until acns_wmnamw_mwumw.
mnoumcpwam have fewer amwmvovUOHmm in the: foregut series.
at any @H<m: size,.‘than do npcvmwa larvae of the same
size, No other larvae are Huwmw< te be confused with
the above two groups mxnmvﬁ perhaps certain oosomnoama»am.
like Vingigyerriasp. However the subcircular eyes, ,
pigmentation pattern -and development of photophores -

in later larvae enable distinguishing a:ma;muo?_awm

clupeids and engraulids. The early. larvae of clupeids
@mﬁmnmww< show - w<v»omw crossed muscle mwaﬂmm on asm an<.

Ider tifyin owc eid gene m..

gmﬂ»mﬁwom are the BOma cmmwcp nsmanﬁmnm M:
distinguishing the mm:mum. mmvmo»mww< the myotomes s:»o:
closely tally-with the vertebral oocs«m of the adults,

»mmmevwmmSmom:owam _mmunwbmwwm Aaulbqu mwowmm:oacm
nwolmwv‘ Mackerel (31), Tunas- Awolhwu etc, - _
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Morphometrics are not very reliable to distinguish
genera, except during'the trensforming stages, when measure-
ment such as predorsal, prepelvic and preanal length may
be useful in some cases. e

Pigmentation asso01atod with the caudal area in-
'1arvae less than about 8 mm NL may d1st1ngu1sh some
genera if used along with myotome counts. Staining of
smaller specimeng before ossification is complete, may
make it e331er to count myotomes and the developing f1n
rays,

"The Famlly scombridae‘

The family includes tho mackercl tunas, frigate

~ mackerel, benitos, seer fishes bill fishes etc. About
two dozen species of the famlly are recorded from Indian
waters, '

' The salient features of the scombroid larvae is
their short truncated shape, large head -and présence of
strong cpercular spines (tunas) and pteroticlspines
(bill fishes; exception mackerel). R

Mackerel larva.

' The sallent diagnostlc characters of mackerel larvae
can be summarised as follows.

-

- 'Characterlstlcs short bodied larva W1th abcut 31

myotomes , _
- Anus placed well forward
-  Larval fln-fold beglns at the occ1put :
-~ . Lack pre~opercular spines (unlike the larvae of tunas)

- A post vent row of melanophores alorg the ventral
. margin of the body, reaching upto the urostyle.

Juna larvae: _ : T

Matsumoto (1958) has illustrated a typical tuna
larva and has given its general features. Tuna larvae
are characterised by a large head, with opercular spines,
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a triangular visceral mass located well forward in the
body, the pre-anal distance being less than half of total

body lehgth in specimens upto -about 9 mm; myotome number

between 38-42, pigmentation'(me1ahophorés/chromatophores)

_J:ather sparse, most of it concentrated over abdominal sac,
~over the brain and in the caudal region, larvae about

10 mm (S.L) lose most of the pigment characters,

- The main characters reliéd upon for the identi-

_fication of tuna larvae are some fairly consistent black

pigmentation such as those over the forebrain, tip of

) ‘jaws and posterior half of the trunk. Meristic characters

such as numbers_of the myotomes, vertical fin rays and
morphometrics of the head and eye and sizes at which
structures differentiate are also found useful,

A key for identiflcation of g val tunas based on Chroma-_ _
| Ophores distribution is q;ven below- R '

I. Chromatophores present on trunk
1. Chromatophores present over fore<brain |
1.1 A distinct chromatophore mid-ventrally in the -

caudal region =~ no chromatephore at the symphysis
of the pectoral girdle - Katsuwonus pelamis
1.2 A series of chromatophores along ventral margin
~on the trunk, from_base of anal fin to caudal
'region =~ chromatophore at symphy51s of ‘the -
’ petoral girdle, -Series of chromatophores along *
mandible - Euthynnus affinis -
2, No chromatophores over fore=brain -
2.1 - Three short series of chromatophores on the
- mid-dorsai, mid-lateral and mid-veniralilines
of .the caudal region - chromatophore at the
 symphysis of the pectoral girdle - Auxis sp.

> Adapted from Yabe, Yabuta, Ueyanagi, 19633 Matsumota,-
1958, 1962 - referable to adults recorded from Indian
waters.

- ‘e
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2.2 1-3 chromatophores along the dorsal margin on
the trunk, initial one being anteriocr to origin
of second dorsal, 1=5 chromatophores along
ventral margin of the trunk - Thunnus tonggol.

2.3- No'chromatophdre along'the dorsal marqgin on the
trunk. 1-5 chromatophores along ventral margin -
of the trunk = Thunnus obesus:

II. - No Chrnmatophores on trunk _ _
1, No Qhromatophores over fofebraiq.presence of
 chromatophores at tip of lower jaw - Thunnus
albacares ' |

Bill fish larvae:

Indian bill fishes include the sword fish (Xiphias
gladius), the sail fish (Istiophorus gladius) the marlins
(Ietraplucus auydax and Makajra Spp.)_ahq the spar fish
(Tetraptarus angustirdstris). Young stages with prolonged
beaks are found in the bill fishes and wahoo. In the
wahoo larva there is neither a spiny supraorbital ridge
as in sword fish nor the long pterotic and preopercular
spines as in the sailfish, |

Family carangidae:

The major genera inveolved in ‘the commerciai fishery
. in India are the Horse mackerel (Megalaspis spp.), scads
" (Decapterus spp.), and a variety of small and large species,

Ambng_the carangid 1arvaé-two different types afe
distinguished on the basis of morphology. The elongate
and the deep bodied.

Among the meristic characters the vertebral formula
{(consequently the myotomoes in the larvae) is quite stable
{10 + 14) in numbers except in few speéies_liké Nucrates
" ductor or Seriola sp.

| Armature of the head is another impoertant character
‘distinguishing the larvae of some of the genera from -
each other - ' '
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Shape and number of mnwsmm, the biggest one being A
of particular interest when mmnﬂmﬁma or Qm:ﬁ»ocpmﬁma
(Elegatis); mcvouanwmp crest - whether single and m:owd

(Decapterus, nmum:x~ double and po:n {(Nucrates), Ho:@

and serrated Heumos<90&cmv. The sagital crest -~ its

presence or absence; . shape low or high and the position

_om its denticulations appear to be quite useful for

awmwpsocwmruno some genera and species.

Other larvae looking like Omwm:m»m wmucmm mﬂo
Leiognathidae, rmo«mﬂpcm. q:mumvos»amm. >vooosnamm. and
Ambassidae, All have 24 3<o&o§mm.ﬂﬁmwo@:maswam have co&:

- Qceipital crest and ovmuocwmﬂ spines as in omﬂm:@»gm..

But in Leiognathids the supraoccipital end vnoovmnncpmw )
spines are serrated with a curved spine on mQﬁHmonnunwﬂqu
More over anal spines are long.and strong and not separate.-

“from 'the rest of: nsm fin as in. carangids. -Dorsal -spines
~are more than <HHH m:a the soft. rays are less n:m: 18,

anal spines are 11T and rays 14-15 at a:m amx»aca., In
the” case of Lactarius, the proportion om the m:mw.mwn
ooc:wm.mum;wwmsmu than that of dorsal mw:r_isonmmmJ,
omumaawam\un general have aonmnaoummp mwn_wm<m than
anal rays. o IR o

H: some vOmﬂ wmu<mm anm ﬂsomm ow H:mnmmo *3m _
ovmunum is vHo<nama Swﬁs about 6 mﬁu:mm. of which the Qonmmw

. one is the m&uo:ommﬁ and the longest. In carangids. a:m

long and. mwuo:o -spine on vamououopm is at the corner
i.e. ameimm: the souwuo:emw and <mnnnorw edges. The
early mﬂmaom of ﬁsmuvabwam mwmo differ from that of
nmﬂmscwnm in their ﬁ»oam:wm&wou vmﬁamuu. Apogonids

and >97mmmwam are easily »amnanwpma by their &am:mcmnm:w
and wmmm vwmaoswog nature of .the an<..

The wmmaoommsmwm

The L eptocephali Hmucmm_mum_ummvy< compressed, with

-

well developed Hmu¢mp_nmmwu._m<om and nasal organs. The
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myomeres are superficial. The interior of the larvae
is filled with noncellular nucoid substance, The common
sizes met with'are‘50—100 mm TL, the largest known larvae
is 1800 mm TL. : | S

The larvae reportedly do not eat solid food but
may utilise dissolved organic substances or bacteria,
The function of the teeth is 'yet unknown.

gifferent typos of.Leptocephalf '

1. ‘Elopiformes:

_has lavge forked caudal fin except in very small
larvae, Myecmeres less than 100, has ventral fin., Dorsal
and anal fin have short kases, |

2., Apquilliformes:

‘Small rounded caudal fin. Mycmeres almest always
more than 100. Ventral fins are absent, Dorsal and anal
fin have long base and are confluent with caudal.

3. _Netacanthiformes:

Caudal fin akbsent, instead they have a long single
filament. _Several'hundreds of myomeres present has very
small ventral fin. Dorsal fin short on anterior part
of the body. Anal fin present. - )

Family Myctophidae and Gonostomatidae:

The larvae of lantern fishes and light fishes are
relatively very abundant in the Indian seas, and those
of the gonostomatids (eg. Vinciguerria} can be confused
with_clupeoid;larvae by the inexperienced cbservers.

- The elohgate larvae with subcirculer or stalked eyes
differentiate them clearly frem the clupeids.,

The formation of photophores, especially the
second branchiostegal photophere and the sequence of
formation can be used to distinquish some genera -
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The pigments, size of pectorals, presence of

'. preopercular spines and development of snout are other
important larval characters of myctophids.

Useful

meristic characters include vertebral, branchlostegal,

dorsal, anal and ventral fin count.

.The ' oonostomid

like Vinciguerria the light organs are formed at the
same time and the pattern of photophores also dlffer.

Salient diaqnostlc features applicable to different groug

of fish larvae

Short oval bodx

Short depressed body

Q_est_on nape

Barbel on lower jaw
Elongated tentacle on-

'ogerculeh

Bony ridge over eyes
1 " '

Pfgtfudedisnout

Pelvic fins abdominal

Single short dorsal fin

 Monacanthidae, Balistidae,

Antennaridae - - |
Platycephalidee,.Pagasidae,
Dactylopteridae '
Holocentridae, Carangidae,
Leiognathidae, Coryphaenidae,

‘Scorpaenidae, Platycephalidae.v

Exocoetidae
Champscdontidae.,

Carangidae, Stromateidae,"'
Holocentridae, Histzophexidae,

. Scorpaenidae.

Hclocentridae, Hlstiophorldae,
Pegasidae, Exocoetidae,

Hemiramphidae

ISGSpendyli; Iniomi, Scomberosox.
They are soft rayed fishes
lacking spines in the dorsal,
anal and pelvie fin,

Gonostomatidae, Clupeidae,
Engraulidae, Dussumieridae.

g
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Single long dorsal fin :. Bregmacerotidae;Sexranidae,

' Carangidae, Coerhaenidae,
Leiognathidae, Histiophoridae,
Stromateidéé}~80tﬂidaei
Pleuronectidae, Soleidae,

_ - Cynoglossidae.,
~Iwc dorsal fins Mugilidae, Apdgdﬁidée, Mullidae
o ' - Gobiidae, |
Pectorals enlarged Exocoetidae, Strbmateidae,
' ' Callyonymidae, Platycephalidae,
- Champsodontidae .* _
Ventral fins absent. - Angulliformes, Syngnathidae, ’
' ' : Tetradontidae.
Elongated fin in rays on Bothidae, Soleidae,
dorsal . S Cynoglossidae, Bregmacerotidae.
No eg;pes-on cperculam- Labridae, Gobildae, Trachypterldae
' o Spines on operculam - Scombridae, .
_ Carrangidae.
Elongated spines on the = Serranidae, Ballistidae,
dorsal and ventrals Acanthuridae

. Alimentary canal : .
Long straight alimentary . Many Gonostomatidae, Clupeidae,
-canal : _ Synodentids., .
Bulged or sac like - CYnoglossi-
. o ~dae,. Soleidae,
Short and colle Majority of Perciformes.

.Aﬁal'ogening_ At middle of body = qugonidae,

Carangidae, Thunnidae,Scombridae,
Gobiidae, Scorpaenidae,
_ Pleuronectidae, Bothidae,
Behind middle of body Apodes, Hemirahampidae,
Exocoetidae, Fistularidae,
Mugilidae, Sphyraenidae,
Coryphaenidae,
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Far backwards

Far_forwards

Pigmentation
Dense

_Partiai'

Blotches, spots

chtogggfbertebfae

Less ¥han 24

3040
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- Stomiatoids, Clupeides, Synodontids.

.Bregmacerotidae, Atherinidae,.

Blennidae, . Trypauchenidae.

Exocoetidae, Hemirhamphidae,
Holocentridae, Mugilidae,
Cof?phaenidae, Histiophoridae
Atherinidae, Bregmacerctidae,
Mullidae, Apogonidae, Stromateidae,
Theraponidae, Platycephalidae
Engraulidae, clupeidae, Synodontidae,
Carangidae, Apogonldae Serranidae,
Leiognathidae, Thunnidae,

JScromoeromoridae, Pleuronectidae,
. Cynoglossidae._ : '

Calliyonomidae; Balistidée,

Monacanthidae, Diodontidae,

Tetradontidae, Molidae.
Gonostomidae, Engraulidae, _
Myquphidae, Coryphaenidae Labridae,

-Scombridae, Thunnidae, Sillaginidae. .
Clupeidae,.Engxgulidae,Chirocentridae,

MyctOphidae, Scombéromoridae;:
Bregmacerotidae

Elopidae, Albulidae Megalopidae,
Chirccentridae, Beloniformes, .

. Syngnathidae.

Anguilllformes, Trichluridae

) -Gempylidae. S
_-rAsteronesthidae, Bathylagidae,

Myctophidae, Idlacanthus
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