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OCCURRENCE OF FISH EGGS (FAMILIES: ENGRAULIDAE AND CARA GIDAE) IN THE

BACKW ATER OF KARACHI HARBOUR

Zakia Khatoon and S Makhdoom Hussain *

Centre ofExcellence in Marine Biology, University ofKarachi, Karachi-75270, Pakistan
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Fishes of the I'amilies Engraulidac and Carangidac are known to breed all along the coastline of Pakistan and their
eggs and larvae drift in the mangrove areas. During the 13 months or sampling lrorn Dec. 1992 - Dec. 1l)93, a total or
2979 fish eggs were collected from the mangrove area along the Karachi habour, 47 fish eggs bel nged to families
Engrnulidac and Carangidac. These eggs were separated in three genera: Tlirissocles, /snchoviella and Caranx, The
study reports distribution and occurrence of eggs and their detail description.
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Introduction

The study or fish egg' and their developmental stages is
essential for understandind spawning season, breeding
grounds and other problems related to biology or rood fishes.
Kn wi edge or sueh important a peers or fi: heries from
Pakistan waters is lacking. Some recent studies on eggs f
mullets, sardines and f1atfishes are that or Khatoon and
Hus ain (1997, 1998 a & b).Present study describes, for the
first lime the eggs or families Engraulidae and Carangidac
and their seasonal occurrence in thc mangrove area of
Karachi harbour. The area serves as spawning ground and
nurseries for many commercial species (Ahmad 1985 and
1988) and is a source of potential sustainable fisheries. Many
workers (Snedaker 1984; Saifullah 1985) have ernpha izcd
ecological signi ficance an I thc role mangroves play in the
marine ecosystem. This study is a part of investigations for
understanding the ecological importance of the mangrove
system along Karachi harbour.

Materials and Methods

The sampling area along the Karachi Harbour (24049 - 66°
57) is partly covered with mangrove plants. Seawater enter

from harbour and passes through Baba and Bhit Islands ex-
tending further into a vast wet land. Sampling for the study
was done at four stations, Station I (Bhit Island), Station 2
(Baba Island), Station 3 (Chari Kund Channel) situated in-
side mangrove area and Station 4 (outside mangrove area to-
wards the open sea). Details about the site and stations are
given by Khatoon and Hussain (1997). Zooplankton net of
0.33 mm mesh size, about 1.5 m long with mouth area 01'0.5
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m in diameter was towed horizontal! 0.5 m below sea surface
fitted with flow meter. Samples at Stations I & 2 were taken
from December 1992 - December 1993; at Station 3 from
Decembcrr 1992 - July 1993 and at Station 4 from August
1993 - December 1993. All fish eggs were sorted out from
each sample and later identified into families and genera. The
idcmi fication or eggs and their developmental stage was
based on characters given by Dclsman (1929), Nair (1952),
Balakrishnan (1969), Ricker (1971) and Moser and Ah Istrom
(1985).

Results and Discussion

Station wise occurrence of eggs. Eggs of two families
( ngraulidae and Carangidac) were rare in occurrence in the
area. The eggs of family Engraulidac obtained from the
samples were identi Iicd to genera Thrissocles (n = 41) and
/vnchovielia (n = 3). Thrissocles sp. eggs occurred in January
(I egg at Sta. 1); February (l egg at Sta. 2); March (15 eggs at
SIn. I, g eggs at Sta. 2); June (I egg at Sta. 2); October (2
egg' at Sta. 3) and November (13 eggs at Sta. 3). The eggs or
genus Anchoviella were separated into species. One egg or
Anclioviella p.1 was found in August (at Sta, J) and two
eggs of Anchoviella sp.2 were round in November (at Sta. 3).

Only 3 eggs of family Carangidac were found in the month
of January (I from Sta, 1 and 2 from Sta. 2); these eggs
belonged to genus Caranx. A single yolk sac larva r
Caranx sp. was also collected in March (at Sta. 2).

Description of eggs

Thrissoclessp. (Family Engraulidae). Eggs of Thrissocles
were spherical, transparent without pigment. Yolk was clear,
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segmented, oi I globule was absent. The egg size ranged from
0.90 - 1.1 mm and the yolk ma. s from 0.75 - 0.90 rnrn in
diameter. Out of total 41 eggs collected, 3 eggs belonged LO

stage VI, 10 eggs were of stage X and 28 eggs belonged to
stage XI.

Stage VI (Fig I 0). Egg size is 1.1 rnrn and yolk mass ranges
from 0.80 - 0.90 !TImin diameter. The eggs are characterized
by the presence of'cmhryo with optic capsules and notochord.
The tail is rounded at the tip and remains attached to the yolk
mass. Appearance of Iinfold at the tail tip is clear. Embryo
ha 25 - 28 somites.

Stage X (Fig 1 b). Eggs in this stage measure 0.90 - 1.1 mm
and yolk mass ranges from 0.75 - 0.80 mm in diameter. The
embryo is well developed, the tai I reaches thrc quarters of
the yolk see length. Eyes and the auditory vesicles are formed,
narial openings are visible, heart is distinct. Finfold is dis-
tinct and wide at the tai I region. Embryo has 50 - 55 somites.

Stage XI (Fig / c). Stage XI eggs are similar in measure-
ments to those found in stage X. The head of the embryo has
more defined mid and hindbrain. Olfactory ap ulcs, eyes,
narial opeings and heart arc distinct, Tail reaches far beyond
the head. Finfold becomes wider than the one found in the
earlier stage. Embryo has 65 - 75 somites.

Anchoviella spp (Family Engraulidae). Eggs of Anchoviella
sp. are planktonic, oval and have smooth chorion. Three eggs
of Anchoviella sp. belonged to two species differentiated as
/vnchovi clla sp. I and Anclioviella sp.2. The gg of
An hoviella sp. I had segmented, oval .hapcd yolk without
oil glohule whereas eggs or Anchoviella sp. 2 had
unsegmented, round shaped yolk and oi I globule is present.

Anchoviella sp. 1 (Fig. 2 0). One egg of Anchoviella sp.1
belongs to stage VlIJ. The oval shaped egg measures 1.15
mill in length and 0.6 rnrn in width. Perivitelline space is trans-
parent, moderate, yolk is segmented and oval, 0.90 mm in
length and 0.5 rnrn in width. Oil globule is absent. The em-
bryo is well developed and unpigmented. The optic vesicle is
developed with lenses. Heart is distinct, notochord is well
developed from head to caudal region. The tai I is free pointed,
narrow and bends around the yolk, the tai I length equals the
head length. Ventral finfold is well developed and wider than
the dorsal finfod. The embryo has 46 sornites.

Anchoviella sp. 2. The two eggs were classified as of stage
V and stage VI.

Stage V (Fig 2 b). Egg at this stage measures 1.15 mm in
length and 0.50 rnm in width. Yolk mass measures 0.35 111m
in diameter. Perivitelline space is opaque and longer than
wide; oil globule lies close to yolk and measures 0.15 mmi n
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diameter. Outline of the embryo is visible with blastopore
closure incomplete.

Stage VI (Fig 2 c). Egg at thi tage measures 1.1 mrn in
length and 0.50 rnm in width. The diameter of the yolk and
oil globule is same as found in stage V egg of Anchovielia
sp.2. The oil globule is attached to yolk, lies closer to the
head of the embryo. Perivitelline space is transparent at the
periphery and opaque in the middle. Embryo has well devel-
oped optic vesicles, notochord extending to tail tip. Embryo
has 14 sornites.
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Fig 1. Development sta cs f Thrissocles sp, eggs.
a. Stage VI; b. Stage X; c. Stage XI.
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Fig 2. Developmental stages of Anchoviella sp. eggs
Anchoviella sp. J. a. Stage V JIl.
Anchoviella sp. 2. b. Stage V; c. Stage VI.

Legend: bp, blastopore; c, chorion; er, embryonic ridge; f, finfold; h, heart;
n, notochord; no, narial opening; og, oit globute; opv, optic vesicle; p, pupil;
ps, perivitelline space; s, somites; y, yolk; ysg, yolk segments.
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Caranx sp. (Family arangidae). Three eggs of family
Carangidae belogned to genu Caranx. A single yolk sac larva
is also described. Eggs of Caranx sp. are spherical, transpar-
ent, wi th moderate perivitelli ne space, Yolk is segmented with
large vacuoles. Single oi I globule is visible. Pigments on yolk,
oil globule and embryo are prominent. The eggs belonged to
stage V, VI and IX.

Stage V (Fig 3 a). Egg at this stage measures 1.35 mill, yolk
mass. 1.0 mm and oil globule 0.32 mm in diameter. The
outline of the embryo is not distinct. Den c, minute, brown-
ish pigments are present on the embryo but absent on yolk
and oi I globule.

Stage VI (Fig 3 b). The diameter of the egg, yolk and oil
globule remains the same as de cribed in stage Yegg or
Caranx. The optic vesicles and notochord are well developed.
Minute pigments are seen scattered all over the embryo, op-
tic vesicles, over the yolk and on the oil globule. The embryo
has 31 sornites.

Stage IX (Fig 3 c). Egg at this stage measures 1.075 mm,yolk
0.775 rnm and oil globule 1.0 mm in diameter. Head region
of the embryo is well developed, eye lenses are vi iblc, heart
is distinct. Number of somites increased to44. Small fin fold
is observed at the tail end. Pigments become dark and appear
as chromat phores.

Yolk sac larva (Fig 3 d). The yolk sac larva measured 1.25
rnrn in length. Yolk sac is 0.8 111min diameter. Oil globule is
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Fig 3. Developmental stages of Carunx sp, eggs.
a. Stage V; b. Stage VI; c. Stage IX; d. yolk sac Larva.

Legend: hp, blastopore; c, chorion; cr, embryonic ridge; f, [infold; h, heart;
11, notochord; no,nnrinl opening; og, oil globule; opv, optic vesicle; p, pupil;
ps, perivitelline pace; s, sornites: y, yolk; ysg, yolk segments.
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located at the posterior end of the yolk sac. Head is com-
pletely developed. Number of somites is 55. The fin fold be-
comes wider. Chrornatophores become more pr minent on
the yolk, oil globule, head, optic vesicles and allover the
body.

Total 47 eggs of rami lies Engraulidae and Carangidae were
found during sampling period of 13 months (December 1992
- December 1993) which indicate their rare occurrence in the
region. Fishes of both the families arc reported to spawn in
the coastal areas of the Arabian Sea (Longhurst and Pauly
1987). Some of the c species may also spawn outside Karachi
harbour. The eggs obtained from the samples might have
drifted in the backwater area by sLr ng current and ascend-
ing tides from the nearest spawning groung,

Identification CorEngraul idac eggs is ba cd on the characters
described by Del man (1929), Nair (1952), Balakrishnan
(1969), Nakamura (1970) and Moser and Ahlstrom (1985).
The eggs or family Engraulidae are separated into two
genera Thrissocles and Anchoviella according to their
shape, The diameter of Thrissocles eggs, as observed in the
present study, shows a ran.ge or 0.90 - 1.1 mm which is very
clo e t Thrissocles hamiltonli a described by Delsman
("1929).

Anchoviella eggs were of two type and considered as
Anchoviella sp.I and ·p.2. The eggs of Anchoviella sp.1 re-
semble the Anchoviella Yi eggs described by Nair (1952) in
their segmented yolk and absence of oi I globule. The eggs of
Anchovieila sp.2 have unsegmented round shaped yolk
and oil globule is present.

Eggs or family Carangidac are identified according to the
characters described by Delsrnan (1926); Nair (1952); Miller
and Sumida (1974) and Thangaraja (1985). The Carangidae
eggs are spherical, possess segmented yolk with large vacu-
oles, foam like in appearance. Chrornatophores are present
on embryo, oil globule and yolk.
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