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Abstract - Eggs of fish sampling was conducted at two
stations in the northwestern part of Arabian Gulf (Shatt Al-
Arab estuary A1 and Khor Amaya A2), during April 2012 to
March 2013. A total of 2902 fish eggs were collected using
conical plankton net (mesh size 33oum). Six families
(Sciaenidae, Clupeidae, Soleidae, Polynemidae, Engraulidae
and Ariidae) of fish eggs were identified. Sciaenid fish egg
comprised 45.6 % of all eggs collected and peak of abundance
(1680.3 egg/10m2) at station A2 in May. Water temperature
was ranged 13-34°C and salinity was 32-42 %o. Water
temperature seams to be the most vital factor in determining
the onset of the spawning in the Arabian Gulf. This study
showed the importance of northwestern part of Arabian Gulf as
spawning sites and nursery for Sciaenidae, Clupeidae,
Soleidae, Polynemidae, Engraulidae and Ariidae.
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Introduction

Eggs of most marine and estuarine teleost fall into two categories: planktonic
or damersal, most marine and estuarine teleost species have planktonic egg. The
most planktonic egg is similar in appearance usually being spherical and
transparent with smooth chorine. The diameter however, may range between 0.5-
5.5 mm (Ahlstrom and Moser, 1980; Miller and Kendall, 2009).

Specific characteristic useful in recognition of eggs of different species, are egg
diameter and shape, nature of the chorine (smooth or paternal) homogenous or
segmented yolk, presence or absence of oil globules the number position and size
of oil globules in the yolk and the size of the periviteline space (Kunz, 2004).

Studies of abundance and distribution of fish eggs and larvae in the North
West part of Arabian Gulf are limited to that of (Ahmed and Hussain (1998);
Ahmed and Hussain (2000a); Ahmed and Hussain (2001)). Studies on the
description of fish egg are restricted to that of Ahmed and Hussain (2000b) for
mugilid egg in the North West of Arabian Gulf. The aim of present study is to
identify the eggs of six families (Sciaenidae, Clupeidae, Soleidae, Polynemidae,
Engraulidae and Ariidae) occurred in North West of the Arabian and their
abundance in different months.

Materials and Methods
The present study is carried out in part of North West Arabian Gulf. This part
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differs physic-oceanographically from other Arabian Gulf region due to the
sediments transported by Shat Al-Arab river. Al-Badran (1995) found that these
sediment were composed of 48.2 % sand, 28.3 % clay and 23.5 % silt.
Ichthyoplankton samples were collected from the two stations monthly during
the period April 2012 till March 2013. during daytime and at low tide.
Station A1 (Shatt Al-Arab Estuary): depth sm.
Station A2 (Khor Al-Amaya): depth 15 m (Fig. 1).
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Figure 1. Map showing sampling stations in the region.

Sampling was conducted using conical nets, length 1.25m and has opening
diameter 50 cm with mesh sizes 330p, equipped with a flow-meter. Oblique tow
was conducted at a speed of 0.5 m/s for approximately 10 minutes from near the
bottom to the surface (Robinson et al., 1996). Samples were preserved in 10 %
formalin.

Some hydrographic aspects were recorded in the field; water temperatures,
salinity. These aspects were measured immediately in the field by a digital multi
meter Multiz50i/SET Germany.

In the laboratory, fish eggs were sorted out and identification was done by
dissecting microscope (Wild M 38). The importance morphological characters in
identification of eggs are (Ahlstrom and Moser, 1980; Bunn et al., 2000):

1) Egg shape (spherical, elliptical).

2) Egg size.

3) Chorion (shell) thickness, filaments.

4) Egg membrane (color, thickness, sculpture, appendage).
5) Yolk (segmented or homogeneous, color, large or small).
6) Perivitelline space (width, narrow).

7) Oil globules (number, size and color).
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Eggs were measured using an ocular micrometer and the drawing were made
with camera lucida. Fish eggs were identified to families according to Al-Nasiri
and Shamsul Houda (1977); Moser et al. (1983); Moser et al. (1984); Houde et al.
(1986); Manickasunderam and Ramaiyan (1990); Bensam (1990); Munk and
Nielsen (2005) and Ditty et al. (2006).

Abundance of eggs was calculated according to the formula of Smith and
Richardson (1977):

A=NxDx10/V

A = Abundance under 10 m2 of sea surface.
N = Number of fish eggs.

D = Depth of tow (m).

V = Volume of water filtered (m3).

Results:
Temperature and Salinity:

Monthly variations in average values of water temperature in the study regions
are illustrated in Figure (2). Water temperature were ranged between 13°C in
February to 34°C in July.

While the salinity ranged between 32-41 %o. The lowest value was recorded
during April at station A1 (Fig. 3).
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Figure 2. Monthly variations in the water temperature (°C) in the sampling
stations.
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Figure 3. Monthly variations in salinity (%) in the sampling stations.
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Description and Abundance of Egg:
Sciaenidae:

Sciaenidae eggs were collected during April-July and October. A total of 1324
eggs of Sciaenidae were collected at station A1 and A2 (Table 1). Eggs were most
abundance during April (5232 egg/10 m2 in A2) (Table 2). Eggs were collected
where surface temperature ranged from 25-30 °C and surface salinity varied from
32-42 %o.

Eggs are pelagic, spherical and transparent measures 0.81-1.02 mm in
diameter, yolk is un segment and preivitelline space narrow. A single oil globule
measures 0.22 mm in diameter (Fig. 4).
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Figure 4. Egg of Sciaenidae (4X).

Table 1. Total number and abundance (egg/10 m2) of fish eggs collected from two
stations in the N.W. of Arabian Gulf.

Families Total number %
Sciaenidae 1324 45.6
Clupidae 876 30.1
Solidae 538 18.5
Polynemidae 90 3.1
Engraulidae 65 2.2
Ariidae 9 0.3
Total 2902

Table 2. Abundance (egg/10 m2) of fish eggs from two stations in the N.W. of

Arabian Gulf.
Families April May June July August [ September|October
A1 [ A2 | A1 A2 A1 A2 |A1| A2 | A1 | A2 | A1 | A2 | A1 | A2
Sciaenidae 82.0 |5232(822.7(1680.3|725.8|1610.2| - | 0.9 - - - - [39] 2.8
Clupidae 260 | - 53 | 52.7 | 4.9 53 |[2.1|98.2] 1.5 |17.3]| - - |19.3[126.3
Solidae - - 80 | 622 - - |21|105.5( 4.1 |17.3] - - - -
Polynemidae - - - - - - - - |0.85|52.7| - - - -
Engraulidae - - - - - - - - - - - - |20.2] -
Ariidae - - - 6.36 - - - - - - - - - --
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Clupeidae:

A total of 876 eggs of Clupeidae were collected from two stations A1, A2 during
April-August and October (Table 1). The eggs were more abundance in April (260
egg/10 m2) in A1 (Table 2).

Eggs are pelagic, spherical and transparent. Two type of Clupeidae eggs were
recognized. Type (A) eggs range from 2.1-2.5 mm in diameter with one oil globule
having diameter 0.09 mm. Yolk vacuolated, preivitelline space is wide. Type (B)
Eggs range from 0.9-1.1 mm in diameter. Yolk segmented with 8-9 oil globule,
preivitelline space is moderate (Fig. 5).

Clupeidae eggs were collected at temperature (25-30 °C) and salinity (32-42
%o).
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Figure 5. Egg of Clupeidae (4X).

Soleidae:

Table (1) shows the total number of Soleidae eggs (538) collected during May,
July and August. The eggs were more common in May (622 egg/10 m2) in A2
(Table 2). The eggs collected at temperature (25-30 °C) and salinity (32-42 %o).

Soleidae eggs are pelagic, spherical and transparent measuring 0.6-0.8 mm in
diameter. preivitelline space is moderate. Yolk segmented with 25 oil globules
present (Fig. 6).
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Figure 6. Egg of Soleidae (4X).

Polynemidae:

Polynemidae eggs were found in study region during one month of the year,
the number of eggs was 90 in August (Table 1). The abundance of Polynemidae
eggs were 0.85 egg/10 m2 at station A1 but 52.7 egg/10 m2 at station A2 (Table

2).
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Eggs were collected at temperature (31-34 °C) and salinity (33-3 8%o) in A2.
Eggs are pelagic, spherical and transparent measuring 0.6-0.8 mm in diameter,
yolk is un segmented and preivitelline space narrow. A single oil globule measures
0.27-0.37 mm (Fig. 7).
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Figure 7. Egg of Polynemidae (4X).

Engrauildae:

A total of 65 eggs of Engrauildae were collected at station A1 during October
only (Table1), no eggs was recorded at station A2, with abundance (20.2 egg/10
m2) (Table 2). Eggs were collected at temperature (31 °C) and salinity (33 %o).

The eggs pelagic, transparent and oval, with narrow perivitelline space. Length
of long axis 1.01-1.08 mm. Length of short axis 0.3-0.4 mm The yolk is
segmented, no oil globules (Fig. 8).
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Figure 8. Egg of Engrauildae (4X).

Ariidae:

Very limited number of Ariidae eggs were collected during May (9 eggs) in
station A2 (Table 1), with abundance (6.36 egg/10 m2) (Table 2), at temperature
(30 °C) and salinity (39%o).

Ariidae eggs are large, spherical, golden yellow in color, measuring nearly 5
mm in diameter. The preivitelline membrane was loosely attached to the yolk

(Fig. 9).

viteline membrans

Figure 9. Egg of Ariidae (2X).
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Discussion

There is no research on description and classification of fish eggs in the North
West Arabian Gulf for the purpose of comparison with the current study. The
survey showed that Sciaenidae, Clupeidae and Soleidae eggs are dominate in
study area. These fishes families are represented as very common in all its life
stage during the year (Ali, 1993). Such families are known as a resident species in
the north west Arabian Gulf (Hussain et al., 1999).

The highest abundance of fish eggs during spring and summer and its lowest
abundance during winter were agreed with Houd et al. (1986); Ahmed and
Hussain, (2001) and Al-Okailee (2001).

The seasonal distribution of fish eggs were coincided with the seasonal
fluctuation in temperature due to it impact on spawning rather than by salinity
(Ahmed and Hussain, 2001).

Members of Sciaenid eggs were the most abundant in this study from April to
October. The densities of the eggs revealed that the highest collection were in the
months in which high values of water temperature. According to published
information (Fischer and Biauci, 1984; Ali, 1993; Hussain et al., 1999; Mohemed
et al., 2002) many species of this family are very abundant and the occurrence of
eggs coincides with the adult fish maturation cycle as determined by gonad
examination of Johienops sina, Johius belangerii in Shatt Al-Arab Estuary (Al-
Mabhidi, 1996).

The spawning season of Clupeidae fish in north west Arabian Gulf which was
in April to October. Clupeidae egg abundance was also high in April to October.
Similar results were also reported by Ahmed and Hussain (2000 b). Younis
(2000) noticed That Ilisha megaloptera spawning period during May and July in
Shatt Al-Arab Estuary.

Soleid eggs appeared during May, July and August agreed with Al-Okailee
(2001), also Kopoula and Lacroix (1992) found spawning period of Solea solea
during April, May and June in Biscay Gulf in France.

Polynemid eggs occurred in August. Hussain and Ahmed (1995) remarked that
Polynemid larvae occurred in Shatt Al-Arab Estuary during summer, while Jabir
(1999) has indicated that Polydactylas sextarius (polynemidae) in Iraqi marine
water have two spawning seasons in year, one start in May and the other in
October. Few egg of Engraulidae occurred here in October. This family is known
to be estuarine residents, estuarine dependents (Castro et al., 2005). Similar
results were also reported by Al-Okailee (2001) remarked that Engraulidae larvae
occurred in Shatt Al-Arab Estuary during March to October period.

Very limited number of eggs of Ariidae were collected in May due to parental
care of eggs and larvae, Eggs were found rolling down from the buccopharyngeal
cavity (Bagarino and Chua, 1986; Al-Nasiri and Shamsul Hoda, 1977).

Previous studies have shown that Ariidae generally spawn in warm season or
associate with increasing temperatures, and coincide what has been found in this
study, marine catfishes generally exhibit a single annual spawning period
corresponding to the warm season or associated with high water temperature
(Dmitrenko, 1970; Rimmer and Merrick, 1983; Gomes and Araujo, 2004).

In general, occurrence eggs of Sciaenidae, Clupeidae, Soleidae ,Polynemidae,
Engraulidae and Ariidae in the region indicate that this area is the spawning
ground for members of these families. Ali (1993) collected the spawners from the
same area.
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Hussain et al. (1999) consider Shatt Al-Arab estuary and costal water as
nursery ground for many marine species. This region considered as the highest
productivity area in the Arabian Gulf (Al-Shaban, 1996), due to the Shatt Al-Arab
River discharge (Abaychietal,1988).

Al-Zubaidi (1998) pointed out that the primary productivity in the Iraqi
marine water was of bi modal pattern, the first peak was in early spring and the
second in late summer. The highest abundance and occurrence of fish eggs
noticed are synchronized with these two period. The primary and secondary
productivity and topography of study area provided ideal condition for the
distribution of fish eggs (Hussian and Ahmed, 1995).

References

Abaychi, J.K., Darmoian, S.A. and Douabul, A.A. 1988. The Shatt Al-Arab: A
nutrient salts and organic matter source to the Arabian Gulf. Hydrobiologia,
166: 217-224.

Ahlstrom, E.H. and Moser, H.G. 1980. Characters useful in identification of
pelagic marine fish eggs. CalCOFI Rep., Vol. XXI.

Ahmed, S.M. and Hussain, N.A. 1998. Abundance and distribution of flat fish
eggs and larvae in the estuarine parts of the Arabian Gulf. Marina
Mesopotamica, 13(2): 307-315.

Ahmed, S.M. and Hussain, N.A. 2000 a. Abundance and distribution of eggs and
larvae of clupeformes in the north western Arabian Gulf. Basrah J. Science,
18(1): 159-164.

Ahmed, S.M. and Hussain, N.A. 2000 b. Egg and larvae of mullets (Mugillidae) in
the north western Arabian Gulf. Pak. J. Mar. Biol., 6(1): 1-7.

Ahmed, S.M. and Hussain, N.A. 2001. Abundance and distribution of fish eggs in
the Shatt Al-Arab estuary. Marina Mesopotamica, 16(2): 201-207.

Al-Badran, B. 1995. Lithofacies of recent sediments of Khor Abdullah and Shatt
Al-Arab delta, north west Arabian Gulf, Iraqi. J. Sci., 36(4): 1133-1147.

Ali, T.S. 1993. Composition seasonal fluctuation in fish assemblage of the north
west Arabian Gulf, Iraq. Marina Mesopotamica, 8(1): 119-135.

Al-Mahidi, A.A. 1996. The Biology of two Sciaenidae Johniepus sina (cuvier,
1830) and Johnius belangerii (cuvier, 1830) in the Shatt Al-Arab Estuary,
southern Iraq. M.Sc. thesis, University of Basrah, 91 pp. (In Arabic).

Al-Nasiri, S.K. and Shamsul Houda, S.M. 1977. Notes on developmental stages of
sea catfish, Arius thalassinus (Rupp.) from Arab Gulf. Bull. Biol. Res. Cent.,
9: 41-49.

Al-Okailee, M.T.K. 2001. Abundance and distribution of fish eggs and larvae in
Shatt Al-Arab Estuary in North West Arabian Gulf. M.Sc. thesis, University
of Basrah, 72 pp. (In Arabic).

Al-Shaban, A.A. 1996. Primary production of the benthic micro algae in Shatt Al-
Arab River. Ph.D. thesis, College of Science, University of Basrah, 127 pp. (In
Arabic).

Al-Zubaidi, A.M.H. 1998. Distribution and abundance of zooplankton in the Shatt
Al-Arab Estuary. Ph.D. thesis, University of Basrah, 135 pp.

Bagarinao T, Chua TE. 1986. Egg size and larval size among teleosts: implications
to survival potential, pp. 651-656. In: JL MacLean, LB Dizon and LV
Hosillos (eds.) The First Asian Fisheries Forum. Asian Fisheries Society,
Manila, Philippines.



Morphological and taxonomic study for some fish families eggs 65

Bensam, P. 1990. A synopsis of the early development stages of fishes of the genus
Sardinella valencienues from Indian water with keys for their identification.
Indian Journal of Fisheries, 37: 229-232.

Bunn, N.A., Fox, C.J. and Webb, T. 2000. A literature review of studies on fish
egg mortality: implications for the estimation of spawning stock biomass by
the annual egg production method. The Centre for Environment, Fisheries
and Aquaculture Science, Science Series Technical Report, 111, 37 pp.

Castro, M.S., Bonecker, A.C.T. and Valentin, J.L. 2005. Seasonal variation in fish
larvae at the entrance of Guanabara Bay, Brazil. Brazilian Archives of
Biology and Technology, 48(1): 121-128.

Dmitrenko, E.M. 1970. Reproduction of the sea catfish (Arius thalassinus
Ruppel) in the Arabian sea. J. Ichthyol., 10: 634-641.

Ditty, J.G., Shaw, R.F. and Farooqi, T. 2006. Sciaenidae. In: W.J. Richards (ed.).
Early stages of Atlantic Fishes: An identification guide for the Western
Central North Atlantic. Boca Raton: CRC Press, Taylor & Francis, pp: 1669-
1723.

Gomes, I.D and Araujo, F.G. 2004. Influences of the reproductive cycle on
condition of marine catfishes (Siluriformes, Ariidae) in a coastal area at
southeasrern Brazil. Environmental Biology of Fishes, 71: 341-351.

Fischer, W. and Bianchi, G. 1984. FAO species identification sheets for fishery
purposes. Western Indian Ocean (Fishing Area 51), FAO, Rome, Vol. 2: 1-6.

Houd, E.D., Al-Mater, S., Leak, J.C. and Dowd, C.E. 1986. Ichthyoplankton
abundance and diversity in the western Arabian Gulf. Kuwait Bulletin of
Marine Science, 8: 107-393.

Hussain, N.A. and Ahmed, S.M. 1995. Seasonal composition, abundance and
spatial distribution of ichthyoplankton in an estuarine subtropical part of the
north western Arabian Gulf. Marine Research, 4(2): 135-146.

Hussain, N.A., Younis, K.H. and Yousif, U.H. 1999. Seasonal fluctuation of fish
assemblage of inertial mudflut of the Shatt Al-Arab estuary, Iraq north
western Arabian Gulf. Marina Mesopotamica, 14(1): 33-53.

Jabir, A.A. 1999. The biology of Polydactylus sextarius (Bloch and Schneider,
1801) in marine water of Iraqi. M.Sc. thesis, 62 pp. (In Arabic).

Kopoulo, K. and Lacroix, N. 1992. Distribution and abundance of Sole (Sole sole)
eggs and larvae in the bay of Biscay between 1986 and 1988.Netherland J. Sea
Res., 29(1-3): 81-91.

Kunz Y.W. 2004. Developmental biology of teleost fishes. Springer, Dordrecht,
The Netherlands.

Manickasunderam, M. and Ramaiyan, V. 1990. Description of a few commercially
important fish eggs from Coleroon estuary along Tamil Nadu coast. The
Indian Fisheries, Mangalora India, pp: 149-152.

Miller, B.S. and Kendall, A.W. 2009. Early Life History of Marine Fishes.
University of California Press, 364 pp.

Mohamed, A.R.M., Ali, T.S. and Hussain, N.A. 2002. An assessment of fisheries
in the Iraqi marine water during 1995-1999. Iraqi Agriculture Journal, 7(1):
127-136.

Moser, H.G., Ambrose, D.A., Busby, M.S., Butler, J.L., Sandknop, E.M., Sumida
B.Y. and Stevens, E.G. 1983. Description of early stages of white seabass,
Atractoscion nobilis, with notes on distribution. Calif. Coop. Oceanic Fish.
Invest. Rep., 24:182-193.



66 M.T.K. Al-Okailee

Moser, H.G., Richards, W.J., Cohen, D.M., Fahay, M.P., Kendall, Jr.A.-W. and
Hichardson, S.L. 1984. Ontogeny and systematic of fishes. Spec. Publ. No. 1.
Amer. SOC. Ichthyol. and Herpetol., 760 pp.

Munk, P. and Nielsen, J.G. 2005. Eggs and larvae of North Sea fishes. Biofolia,
Denmark, 215 pp.

Rimmer, M.A. and Merrick, J.R. 1983. A review of reproduction and development
in the fork-tailed catfishes (Ariidae). Proc. Limnol. American Soci. Ichthyo.
Herpet. Spec. Publ. No. 1, 759 pp.

Robinson, C.L.K., Hay, D.E., Booth, J. and Truscott, J. 1996. Standard methods
for sampling resources and habitats in coastal sub tidal regions of British
Columbia: Part 2- Review of sampling with preliminary recommendations.
Can. Tech. Rep. Fish. Aquat. Sci., 2119: xii + 119 p.

Shubnikoy, D.A. 1977. Acostal estuarine community of fishes of the north Indian
Ocean and ecological relationships of its components. J. Ichthyology, 17: 693-

709.

Smith, P.E. and Richardson, S.L. 1977. Standard techniques for pelagic fish egg
and larvae surveys. FAO. Fisheries Technical Paper, No. 175, 100 pp.

Younis, K.H. 2000. The biology of Ilisha megaloptera (Bennet) in Shatt Al-Arab
Estuary, North West Arabian Gulf. Marina Mesopotamica, 15 (1): 169-181.

Lehdy ) BLEY) aa dlanl) Jil oo Gy (ia gl Adiaat g Ay sgdia Al o
A il Jed 3

Ol 66 _padl o5 padl ‘iMLA‘JZL'L//r:}[C S s

(A2 Bpead) )53 Alaaesy Al Al bl e dlass) (oAl i)
Alasd dan 2902 g 2013 LI Y 2012l e 3l
(038 330 Ll datd aaa) Aol ae Gladls Sl Jlexiuly
Gl glalls Sciaenidae ladll) 4w Jilse d0n (agn Cdia
Al s Polynemidae Sl s Solidae oY) ledlls Clupidae
sl s el Glas (Ariidae ol ¢alls Engraulidae
de 310/4an 1680.3 3585 lels % 45.6 il i Cladl) dlile
dalall 5 2% 34-13 G elall 350 pa Sl pa Cn gl i L1 8 A2 ddase
& gl sl Jaladl Ll 5 5) a s o il GG ¢ 5 42-32 o
Ll Al Al @elal | el mdadl 8 sl 7ok aul ge sl
Jil gl IS 3hlieS osal) mddl) e oall el o ) daal
Goalls aldly S8l Gal) Glallly e plally el @llad

gl





