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EGGS AND EARLY LARVAE OF THE SAND WHITING,
SLLAGO SHAMA (FORSSKAL)

P. BENSAM
Central MarineFisheriesResearch I nstitute, Cochin- 682 031, India

ABSTRACT

Planktonic eggs of S sihama have been identified from Mandapam in the south-east coast, based on
similaritiesin the ripe ovarian eggs as well as other characters. Theripe ovarange in diameter from 053
to 0.78 mm, haveasingleoilglobulein thediameter range of 0.150 to 0.167 mm and show faint vacuolation
of yolk. The planktonic eggs have diameter range of 0.55to 0.89 mm, in various stages of devel opment, the
size gradually increasing with progressive development. The oil globules show the same diameter range
as that of theripe ovaand the yolk hasfaint vacuolation. In early embryos melanophores appear on the
oilglobule and dorsal side of the head. With more development, the above pigmentation increases on the
body also, accompanied by the appearance of diffused xanthophores. Hatching takes place in the afternoon
of the day of collection, the newly hatched larvameasuring 154 mm and its pigmentation isin the form of
melanophores and diffused xanthophores. The 24-hours old larva measures 2.42 mm, with melanophores
mostly along the dorsal and ventral margins of the body and xanthophoresin theform of fivevertical bands.
By 48-hours (measuring 2.56 mm), the post larval phase has set in, with pigmentation of the eyes, forma-
tion of the mouth, etc. The similarities of the present material with those of the eggs and early larvae of
Sjaponica as well asthe difference from it, are discussed.

INTRODUCTION

The "Sand whitings" of the family
Sillaginidae are of commercial valuein India,
in both the capture and culture sectors. Duitt
and Sujata (1980) have recognised seven
nominal species from Indian Region, includ-
ing four new records. McKay (1980) and Fis-
cher and Bianchi (1984) have listed five spe-
cies, of which only two, Sllago sihama and S.
vincenti are commercially important in India,
thelatter solely from estuaries of Kerala. To-
miyamaand Abe (1958) have pointed out that
the so-caled S sihama reported to occur in
Japanisnothing but S. parvisquamisGill. But,
recently McKay (1985) has elucidated that the
above are misidentifications and that both S.

sihamaand S. parvisguamisfrom Japan are only

Sjaponica Temminck and Schlegel.

In India, Radhakrishnan (1957) studied
thebiology of S. sshamafrom Mandapam area
in the south-east coast, including its matura-
tion and spawning. Similar studies from
Karwar inthewest coast weremade by Palekar
and Bd (1961). More recently, James et al.
(1976) dealt with the possibility of its culture,
including spawning at Mangal ore, inthewest
coast. Some early developmental stages of
this fish from Vellar estuary in the south-east
coast have been described by Bensam (1984,
1989). Theaccount on the eggsand larvae by
Ueno, Senta and Fujita (158) from Japan can
only bethat of S japonicaand not of S sihama,
asrecentlyelucidatedbyMcKay(1985). Hence,
the present communication on the eggs and
larvae of S sthama, collected and studied at
Mandapam may be of interest.
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MATERIAL AND METHODS

In the course of studying the live ich-
thyoplankton samplescollected from Palk Bay
and Gulf of Mannar at Mandapam (Long. 79°
48E andLat. 9° 14'N) during November, 1985
to February, 1986, among other kinds of eggs
a number of the presently described eggs,
were observed. The plankton net used was 15
mlong and 0.5 m in mouth diameter and was
madeof No. 20 bolting silk. It wastowedinthe
surface waters for about 15 minutes between
05.00 and 06.00 hours.

In order to ascertain as to which fish
these particular eggs belonged, an examina-
tion of the maturity conditions and spawning
of various fishes landed at Mandapam was
undertaken simultaneously. Asaresult of this
exercise, it was observed that Sllago sihatna
was in advanced maturity stages and spawn-
ing conditon there. The intra-ovarian ova
from ripe females were studied under the
microscope; and their characters have tallied
with the planktonic eggsin their early stages
of development. Thisand other featuresof the
eggsin various stages of development aswell
as of the larvae hatching out of them have
contributed to their identification.

The methods of rearing of the eggsand
early larvae from themin thelaboratory, their
scrutinyand drawing are the sameashasbeen
reported earlier (Bensam, 1984, 1986). Also,
the guidelines followed for identification and
terminologies used are those as reviewed by
Ahlstromand M oser (1976,1980,1981), Russdll
(1976) and asfollowed by Ahlstrom and Counts
(1955) and Bensam (in press).

OBSERVATIONS
Ripe ova

The ripe ovarian ova of S sihatna
collected during January-February, 1936 (Fig.
1) are spherical, colourless and transparent.
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with diameter ranging from 0.53 to 0.78 mm.
A single, shining oilglobule ranging from 0.15
t00.167 mmindiameter ispresent in each egg.
Faint vocuolation is visiblein theyolk; and a
peri vitelline spaceisabsent.

Planktonic eggs

The planktonic eggs collected on 31-1-
1986,7-2-1986 and 14-2-1986 were observed to
be in varying stages of development, includ-
ing somewithout indication of anembryo and
resembling theripeova (Fig. 1). A few of the
latter were isolated and measured, showing
that these ranged in diameter from 0.55 to 0.75
mm with an oilglobule in the range of 0.150-
0.165 mm. After about one hour, the eggs
which werereared have shown the formation
of blastoderm and development of a narrow
perivitelline space. The egg diameters were
observed to register agradual increasein the
course of development, thus those in the
bal stoderm stage measuring from 0.55 to 0.70
mm and those with developing and fully
developed embryos measuring 0.77-0.89 mm.
The single oilglobule in each egg ranged in
diameters from 0.151 t00.168mm. Theeggsin
"middle" and "late" stages of embryonic
development (Ahlstrom and Counts,1955;
Bensam, in press) showed a progressive pat-
tern of pigmentation, from unpigmented con-
dition in the blastoderm stage. In the early
embryonic condition (Fig. 2), melanophores
have developed on the oilglobule and on the
dorsal side of the anterior part of the body.
The above pigmentation has increased in a
later stage (Fig. 3) and isfully developedinthe
late egg (Fig. 4). In the last two stages,
diffused patches of xanthophores have also
developed on the head and dorsal side of the
body.

Early larvae

A batch of eggsrearedinthelaboratory
on 31-1-1986 hatched out in the same after-



EGGSAND EARLY LARVAE OF S SHAMA

noon at about 1230 hrs. The newly hatched
larva(Fig. 5) measured 154 mm inlength and
hasaprominant yolk sac. Pigmentation onthe
body and oilglobule isin the form of melano-
phores and diffused xanthophores. The num-
ber of myomeresis 15 preanal and about 20
postanal. The 24-hoursold larvaexamined on
1-2-1986 (Fig. 6) increased in length to 2.42
mm. The body and the alimentary canal have
become elongated and the oilglobule has be-
come smaller. Pigmentation has become lo-
calised, the melanophores mostly along the
dorsal and ventral marginsof thebody andthe
xanthophores mostly in theform of five verti-
ca bands, of which three are preanal and two
postanal in position, these bands disappear-
ing in about 15 minutes after fixation. The
number and dispositionofthemyomereshave
continued to be the same asin the previous

stage.

In the 48-hours old stage, measuring
256 mm (Fig. 7), the essential postlarval fea
tures have appeared, such asformation of the
mouth, indication of the pectoral fin and pig-
mentation of the eyes. The body depth has
become dlightly more than before. A patch of
melanophores has appeared on the head dor-
sally; also, arow of pigments has devel oped
along the ventral side of the foregut. The
number and disposition of themyomereshave
become 13 preanal and 21 postanal, the tota
tallying with the adult vertebral number.

REMARKS

The identification of the present eggs
and early larvae asthose of S sthama isbased
on the evidence of the coincident occurrences
of thespawnersand freeeggs, the similarity of
the ripe ova with the eggsin the early stages
of development as well as afew other charac-
ters of the eggs and early larvae. The faint
vacuolation of the yolk, narrow perivitelline
space and appearance of melanophores and

xanthophores on the embryo and oilglobule
are al features characteristic of the eggs and
early larvae of sillaginids (Ueno et«/., 1958;
Mito, 1963). The number of myomeres after
stabilisation in the early postlarval condition
isthe sameasthe adult vertebral number. The
forward shifting in the position of the vent in
the early larvae noted in S. sshama has aso
been the case in those of S. japonica described
by the above authors.

Among variousspeciesof Sllago, there
are only two papersavailable on the eggsand
larvae so far, both from Japan by Ueno et at,
(1958) and Mito (1963). Recent studies by
McKay (1985) have shown that the material
dealt with in the above two publications can
belong only to S. japonica. Fromthisit may be
stated that the planktonic eggs of S japonica
have a diameter range of 0.63-0.82 mm, with
oilglobule in the range of 0.151-0.194 mm.
Thisisquitepossiblefor S. japonica becausethe
ripe ova of S sihama from India also have a
wide range of diameters from 042 mm
(Radhakrishnan, 1957) to 0.78 mmasobserved
inthepresent study. In S japonica, theearly
larvae seem to possess 35-37 myomeres,
whereas in S. shama there are only 34-35
myomeres, the number getting stabilized to
theadult vertebral condition of 34intheearly
postlarval stage.

Bensam (1984, 1989) has described a
few postlarvae of thisspeciesfrom plankton of
the south-east coast. Of these, the earliest
stageis of 2.8 mm length. In the present work
of laboratory rearing, the 48 hours old stage
measures 2.56 mm. From theseit appearsthat
the 2.8 mm stage already described may be
dlightly older than 48 hours. The presence of
pigmentation on the forehead is a similarity
between thetwo, inadditionto other common
features. But, in the disposition of myomeres
thereisadifference between thetwo stages, 7
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Fig.l. Eggsand early larvae of Stilago sihama. |.Ripeovum, 2 and 3. Two stagesof " middle’ egg, 4. A'late" egg, 5. Newly
hatched larva, 6- 24-hoursold larva, 7. 48 - hoursold larva
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preanal and 27 postanal inthe 2.8 mm postlarva
described by Bensam (1984,1989) and 13 pre-
anal and 21 postanal inthe 256 mm onereared
in the present work. This difference may be
attributed to the forward movement of the
ventinthecourse of development, reportedin
sillaginids.
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