Mesopot. J. Mar. Sci., 2016, 31(1): 75 - 84

Distribution and abundance of Hilsa, Tenualosa ilisha
larvae in the Shatt Al-Arab River and East Al-Hammar
Marsh
M.T.K. Al-Okailee*, F.M. Mutlak and K.H. Younis
Marine Science Centre, Basrah University, Basrah, Iraq
*e-mail:

munaokailee99@yahoo.com

(Received: 12 Jan. 2016 - Accepted: 28 June 2016)
Abstract - The larvae of Tenualosa ilisha were surveyed in the
present research at four stations in the Shatt Al-Arab River and
East Al-Hammar marsh. The study was conducted from April 2013
to March 2014. Water temperature was ranged from 12°C in
December to 38 °C in July at all stations. Salinity was changed from
9.35‰ in October to 36 ‰ in August at station A, while salinity
changed was from 1.03 ‰ - 3.5 ‰ at stations B, C and D. A total of
185 T. ilisha larvae (5.0-20 mm TL.) were collected. Higher number
of T. ilisha larvae was recorded at station C (88), comprised 47.56
% of the total fishes larvae collected, and the lowest number (23)
was from station A, comprised 12.43 % of the total fishes larvae
collected. T. ilisha larvae were found in the study region during
eighth month of the year, from March to October. The highest
abundance of larvae at station C in March was 3.28 larvae/10 m²,
and lowest was 0.14 larvae/10 m² at station D in April. Water
temperature showed a significant positive correlations with
abundance of T. ilisha larvae at stations A, B, C and D (r = 0.833,
o.692, 0.890, 0.616 p < 0.05 respectively). While, the salinity
showed negative correlations with abundance of T. ilisha larvae at
stations A (r = -0.700, p < 0.05), and a weak negative correlations
with stations B, C and D (r = -0.523, -0.455, -0.470 p < 0.05
respectively). The results sh0wed that Shatt Al-Arab river and East
Al-Hammar marsh play a vital role in T. ilisha reproduction, may
urgent plan need to it protect the spawning and nursery ground for
larvae of this species.
Key words: Tenualosa ilisha, Larvae, Distribution, Abundance, Shatt Al-Arab river, East
Al-Hammar marsh.

Introduction

Tenualosa ilisha is an important tropical fish belonging to the family
Clupeidae and an anadromous fish occurring in the Indo-West Pacific region
from the Arabian Gulf, along the coast of Pakistan, India, Bangladesh and Burma
to South Vietnam and Burma, also it was recorded near the coasts of China
(Bhaumik, 2015).
It occured in the foreshore areas, estuaries, brackish water lakes and
freshwater rivers. It ascends the rivers for breeding and returns to the sea after
completion of spawning to marine habitats. It feeds and grows mainly in the sea,
but migrates to fresh water for spawning (Roomiani et al., 2014). Juveniles
develop and grow in fresh water, but soon migrate to the ocean, where they
spend most of their lives.
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T. ilisha may reach up to Qalaat Salah on the Tigris River and to Al-Fahod on
the Euphrates River about 150-180 km north of Basrah (Al-Dham, 1977). It was
recorded in the fisheries in the lower parts of Tigris, Euphrates during 2005
(Mohamed et al., 2008). Mohamed et al. (2009) recorded the species in the East
Al-Hammar marsh north Basrah. Mutlak (2012) mentioned that the increasing
of salinity in Shatt Al-Arab River during the last years pushing adult individuals
of T. ilisha to enter east Hammar marsh for spawning.
Studies of on distribution of T. ilisha larvae in the East Hammar marsh and
the Shatt Al-Arab River are limited to that of Al-Noor (1998) pointed out that T.
ilisha larvae distributed along the banks of the Shatt Al-Arab River. Al-Mahdi et
al. (2000) collected T. ilisha larvae from the northern part of Shatt Al-Arab.
Mohamed et al. (2012), on the other hand, studied the variations in occurrence,
abundance and diet of T. ilisha larvae in the north of Shatt Al-Arab River,
Basrah, Iraq.
Therefore, the present study was aimed to provide the information on the
distribution and abundance of T. ilisha larvae in the Shatt Al-Arab River and
East Al-Hammar marsh.

Materials and Methods

Study Area:
Al-Hammar marsh is the largest southern marsh extending through two
provinces (Basrah and Nasiriyah). It is approximately 120 km long and 25 km
wide. Maximum water depth in the marsh ranges from 1.8 m to 3.0 m (Partow,
2001).
The marsh narrows about its middle, and consequently can be divided
roughly into two parts, west and east, connected by a shallow channel. Eastern
part of Al-Hammar was tidal marsh affected by semidiurnal tide from Arabian
Gulf, with well-oxygenated oligosaline water, sediments are grey clayey silt
contain low TOC and alkaline pH (Hussain and Taher, 2007; Taher et al., 2008).
The Shatt Al-Arab was located in the south-eastern part of Iraq, at the
confluence of Tigris and Euphrates Rivers and extends downstream to the
Arabian Gulf a distance of 204 kilometers (Al-Mansouri, 1996). The width of
Shatt Al-Arab varies from 200 to 2250 m, depth from 7.5 to 12.5 m (Al-Wuhaily,
2009). The water level was affected by the high and low tides of the Gulf.
Four stations were selected in East Al-Hammar Marsh and the Shatt Al-Arab
river (Fig. 1), station (A) at Al-Fao, station (B) was located near the Abu Alkhasib, station (C) was near Al-Sindibad Island and station (D) at East AlHammar Marsh.
Ichthyoplankton samples were collected from the four stations monthly from
April 2013 to March 2014, during day time. Sampling was conducted using
conical plankton net (1.25 meter length, upper opening of the net was 50 cm,
mesh size 500 µm). The net was equipped with a flow meter. Oblique tows were
made at a speed of 0.5 m/s for approximately 10 minutes from near the bottom
to the surface. All samples were preserved in 10 % formalin solution (Robinson
et al., 1996). After each sampling, water temperature and salinity were measured
by using YASI 556MPS.
The T. ilisha larvae were examined under binoculars microscope and
identified according to the procedure suggested by Leis and Carson-Ewart
(2000) and the total length of each specimen was measured.
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Figure 1. Map of southern of Iraq, showing the location of the stations (A, B, C,
D).
Abundance of larvae was calculated according to the formula of Smith and
Richardson (1977):
A=N×D×10/ V
Where; A: Abundance under 10m² of water surface.
N: Number of larvae.
D: Depth (m) of tow.
V: Volume (m³) of water filtered.
The similarity among the stations based on their number of larvae was
calculated according to Jaccard similarity coefficient, using SPSS software
(ver.11, 2001) statistical package.

Results

Water temperature and Salinity:
Monthly changes in values of water temperature and salinity in study region
are illustrated in Table (1). Water temperature in four sampling region were
similar, it was decreased during winter reaching the minima in December (12 °C)
then rose to reach the maxima 38 °C in July. Salinity changed was from 9.35 ‰
in October to 36 ‰ in August at station A. Salinity values tended to decrease to
reach the minimum in October (1.03 ‰), followed by increase reaching the
maximum in January (3 ‰) at stations B, while changed from 1.03 ‰ in
October to 3.8 ‰ in July at stations C. The minimum value of salinity was 1.09
‰ in January and the maximum value was 3.5 ‰ recorded in July at station D
(Table 1).
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Table 1. Monthly changes in values of water temperature (°C) and salinity (‰) in
the stations (A, B, C and D).

Months

April
May
June
July
August
September
October
November
December
January
February
March

A

Stations
B
C
Temp. Sal. Temp. Sal.

D
Temp. Sal.

Temp.

Sal.

(°C)

(‰)

(°C)

(‰)

(°C)

(‰)

(°C)

(‰)

22.5
28
25
37
33
30
22.3
19.8
12
13.5
15
21

23
28
33
35
36
27.35
9.35
10.2
13
12
13
15

22
28
24.9
37
34
29.2
22.7
19
12
13
15
20.7

2.7
2.5
1.89
1.96
2.34
2.1
1.03
1.92
2
3
2.4
2.9

22
27.5
25
37.5
33.9
29
22.4
19.9
12
13
15.5
20.5

1.4
1.5
1.46
3.8
1.75
1.07
1.03
1.4
1.7
1.8
1.9
1.7

22
27.5
24.3
37
33.5
29
22.9
19.5
12
13
15.5
20.8

1.3
1.5
2.71
3.5
2.74
1.69
1.35
1.56
1.2
1.09
1.3
1.3

Ichthyoplankton Distribution:
In total, 48 samples were taken by plankton nets resulting in the capture of
185 larvae of T. ilisha were collected from four stations (A-D). The length of
larvae ranged from 5 to 20 mm.
The highest number (88) of T. ilisha larvae was recorded at station C,
comprised 47.56 % of the total number of fish larvae, and the lowest number
(23) was from station A, comprised 12.43 % of the total number of fish larvae.
However, the number of larvae in station B and D 46 (24.86 %) and 28 (15.13 %)
respectively.
Monthly variations in the number of T. ilisha larvae during the study period
are presented in Figure (2). It is clear that spawning activity of T. ilisha occurred
during eight months of the year from March to October, no larvae were found
from November to February. These larvae appeared during seven months (April
to October) in station B, with peak in number during October (10 larvae), at
station D occurred during March to September, with peak in number during
March (13 larvae), On the other hand, in station C collected during March to
August, with peak in number during March (25 larvae), As for station A collected
during three months (July to September), reached the peak in September (10
larvae).
Table (2) shows abundance of T. ilisha larvae in four stations (A-D). Their
abundance at various locations and in various months is given below. The
highest abundance of larvae in March was recorded at station C (3.57 larvae/10
m²), and the lowest abundance of T. ilisha larvae was 0.14 larvae/10 m² at
station D in April.
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Figure 2. Monthly variation in number of Tenualosa ilisha larvae at four
stations.
Table 2. Abundance (larvae/10 m²) of T. ilisha larvae at East Al-Hammar marsh
and the Shatt Al-Arab River.
Station
Months
A
B
C
D
April
0.45
1.42
0.14
May
0.45
1.57
0.28
June
1.28
3.28
0.28
July
0.8
0.8
1.71
0.8
August
1.05
0.8
1.1
0.28
September
1.42
1.05
0.28
October
1.42
November
December
January
February
March
3.57
1.85
The relationship of temperature and salinity with abundance of T. ilisha
larvae were established through the determination of correlation coefficients (r)
at stations A, B, C and D are shown in Figure (3). Water temperature showed a
significant positive correlations with abundance of T. ilisha larvae at stations A,
B, C and D (r = 0.0.833, o.692, 0.890 and 0.616 p<0.05, respectively), while the
salinity showed negative correlations with abundance of T. ilisha larvae at
stations A (r = -0.700, p < 0.05), and week negative correlations with stations B,
C and D (r = -0.523, -0.455 and -0.470 p<0.05 respectively).
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Figure 3. The relationships of water temperature and salinity with abundance of
T. ilisha larvae at East Hammar marsh and the Shatt Al-Arab River.
The similarity cluster indicated the presence of two major groups based on
larval number. The first group could be divided into two subgroups, the first
formed of two stations C and D while the second include station B. The second
group comprised the stations A (Fig. 4).
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Figure 4. Average linkage of cluster analysis of larval number between four
stations at EastAl-Hammar Marsh and the Shatt Al-Arab River.

Discussion

In this present study, T. ilisha larvae were collected from all stations in the
study region, but the highest number (88 larvae) were found in the shallower
and denser vegetation station (C), which was situated at the confluence of
Garmat Ali River with Shatt Al-Arab River.
Al-Noor (1998) pointed out that the T. ilisha larvae distributed along the
banks of the Shatt Al-Arab River which are characterized by slow currents due to
the thick growth of aquatic plants within the area extended from 30 to 120 km
from the estuary. Al-Mahdi et al. (2000) collected T. ilisha larvae from the AlJebasi to Abu Flwos in the Shatt Al-Arab.
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Al-Okailee (2010) also collected T. ilisha larvae from shallow banks in the
northern part of the Shatt Al-Arab. Young of T. ilisha were collected from
shallow banks in the northern part of Shatt Al-Arab (Hussain et al., 1997). The
presence of high cover of aquatic plants in the marsh area and Shatt Al-Arab
River this was probably due to higher water impulse to the Southern marshes
which led to flourishing of aquatic plants and algae (Al-Abbawy and Al-Mayah,
2010; Hussain et al., 2012) provide a suitable shelter and spawning ground for
fish. The occurrence T. ilisha larvae in the region indicate that this area was the
spawning ground for these fishes. Al-Noor (1998); Mahdi et al. (2000) and
Mohamed et al. (2012) collected T. ilisha larvae from the same area.
T. ilisha larvae were found in the study region from March to October and the
peak of occurrence was during March, no hilsa larvae were found from October
to February.
Al-Noor (1998) collected T. ilisha larvae in the Shatt Al-Arab River in June to
October 1997, while Al-Mahdi et al. (2000) collected T. ilisha larvae in the Shatt
Al-Arab River in May, June and July 1997, 1998.
At the same time, Mohamed et al. (2012) stated that the larvae of T. ilisha
captured in the north part of Shatt Al-Arab River. In Kuwaiti, coastal waters of
Arabian Gulf showed that T. ilisha spawns in May to July with a peak in June
(Al-Baz and Grove, 1995).
In Iran, the spawning season of T. ilisha in Khouzestan Province was from
May to August (Roomiani et al., 2014). Panhwar et al. (2011) reported that the
spawning season in T. ilisha was from May to October in Pakistan. In Indian,
Bhaumik (2015) reported that spawning of T. ilisha takes place in the month of
August to November and January-March, and indicating that T. ilisha spawns
more than once in a year.
The disappearance of larvae at October to February could be due to the
growth of the larvae and increase of their ability to avoid the net. Mohamed et al.
(2008) showed that the disappearance of juveniles of T. ilisha from the east
Hammer marsh during the winter months and they concluded that T. ilisha may
be moved back to marine habit to complete their growth. These differences in
the spawning periods of population in different areas may be to genetic and
environmental factors (Roomiani et al., 2014).
In the present study, range of temperature and salinity controlled the
spawning season in the East Hammer marsh and Shatt Al-Arab River and
showed positive correlations between the abundance of T. ilisha larvae and water
temperature and negative correlations with salinity. It was appeared that the
water temperature and salinity have effect on the occurrence of T. ilisha larvae in
the East Hammer marsh and Shatt Al-Arab River.
The highest abundance of T. ilisha larvae was corresponding with the highest
water temperature and low salinity the same was reached by Mohamed et al.
(2012) and Brinda et al. (2010) in the marshes ecosystem the temperature
influences the spawning season and the abundance of fish larvae. The results
suggested the abundance of T. ilisha larvae are governed more directly by
temperature, due to its influence on spawning, than by salinity (Charnov and
Gillooly, 2004).
In conclusion, the Shatt Al-Arab River and East Al-Hammar marsh play a
vital role in T. ilisha reproduction, there was an urgent need to protect the
spawning and nursery ground for larvae of T. ilisha.
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Tenualosa ilisha اﻧﺗﺷﺎر ووﻓرة ﯾرﻗﺎت اﺳﻣﺎك اﻟﺻﺑور
ﻓﻲ ﺷط اﻟﻌرب وھور ﺷرق اﻟﺣﻣﺎر
ﻣﻧﻰ طﮫ ﺧﺿﯾر اﻟﻌﻛﯾﻠﻲ وﻓﻼح ﻣﻌروف ﻣطﻠك وﻛﺎظم ﺣﺳن ﯾوﻧس

اﻟﻌراق- اﻟﺑﺻرة، ﺟﺎﻣﻌﺔ اﻟﺑﺻرة،ﻣرﻛز ﻋﻠوم اﻟﺑﺣﺎر

 ﻣن أرﺑﻊTenualosa ilisha  ﺗم ﺟﻣﻊ ﯾرﻗﺎت أﺳﻣﺎك- اﻟﻣﺳﺗﺧﻠص
 إﻟﻰ2013 ﻣﺣطﺎت ﻓﻲ ﻧﮭر ﺷط اﻟﻌرب وھور ﺷرق اﻟﺣﻣﺎر ﻣن ﻧﯾﺳﺎن
م ﻓﻲ ﻛﺎﻧون اﻷول إﻟﻰ° 12  ﺗراوﺣت درﺟﺔ ﺣرارة اﻟﻣﺎء ﺑﯾن.2014 اذار
 ﻓﻲ‰ 9.35  ﺗراوﺣت اﻟﻣﻠوﺣﺔ ﺑﯾن.م ﻓﻲ ﺗﻣوز ﻓﻲ ﺟﻣﯾﻊ اﻟﻣﺣطﺎت° 38
ْ  ﺑﯾﻧﻣﺎ َﺗﻐﯾ،A  ﻓﻲ آب ﻓﻲ ﻣﺣطﺔ‰ 36ﺗﺷرﯾن اﻷول و
- ‰ 1.03 ّْرت ِﻣن
20-5.0)  ﯾرﻗﺔ ﺻﺑور185  ﺟﻣﻌت.D  وC وB ت
ِ  ﻓﻲ اﻟﻣﺣطﺎ‰ 3.5
 وﺷﻛﻠـت ﻧﺳﺑــﺔC  ﯾرﻗـﺔ( ﻓـﻲ ﻣﺣطـﺔ88)  ﺳﺟـل أﻛﺑـر ﻋـدد ﯾرﻗـﺎت.(ﻣﻠـم
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 % 47.56ﻣن اﻟﻣﺟﻣوع اﻟﻛﻠﻲ ﻟﯾرﻗﺎت اﻟﺻﺑور اﻟﻣﺟﻣوﻋﺔ ،وﺳﺟل أﻗل
ﻋدد ) 23ﯾرﻗﺔ( ﻓﻲ ﻣﺣطﺔ  Aوﺷﻛﻠت ﻧﺳﺑﺔ  % 12.43ﻣن اﻟﻣﺟﻣوع اﻟﻛﻠﻲ
ﻟﯾرﻗﺎت اﻟﺻﺑور اﻟﻣﺟﻣوﻋﺔ .ﺗواﺟدت ﯾرﻗﺎت اﻟﺻﺑور ﺧﻼل ﺛﻣﺎن أﺷﮭر ﻣن
آذار إﻟﻰ ﺗﺷرﯾن اﻷول وﻟم ﺗظﮭر اﻟﯾرﻗﺎت ﺧﻼل ﺷﮭر ﺗﺷرﯾن اﻟﺛﺎﻧﻲ إﻟﻰ
ﺷﺑﺎط .ﺳﺟﻠت أﻋﻠﻰ وﻓرة ) 3.57ﯾرﻗﺔ 10/م (²ﻋﻧد ﻣﺣطﺔ  Cﻓﻲ آذار وأﻗل
وﻓرة ) 0.14ﯾرﻗ َﺔ10/م (²ﻋﻧد ﻣﺣطﺔ  Dﻓﻲ ﻧﯾﺳﺎن .أظﮭرت درﺟﺎت
اﻟﺣرارة إرﺗﺑﺎط ﻣوﺟب ﻣﻌﻧوي ﻣﻊ وﻓرة ﯾرﻗﺎت  T. ilishaﻓﻲ ﻣﺣطﺎت ،A
 (r =0.0.833, o.692, 0.890, 0.616 p < 0.05) D ،C ،Bﻋﻠﻰ
اﻟﺗواﻟﻲ ،وأظﮭرت اﻟﻣﻠوﺣﺔ إرﺗﺑﺎطﺎ ً ﺳﺎﻟﺑﺎ ً ﻣﻊ وﻓرة ﯾرﻗﺎت ﻣﺣطﺔr = -) A
 ،(0.700, p < 0.05ﻛﻣﺎ أظﮭرت إرﺗﺑﺎطﺎ ً ﺿﻌﯾﻔﺎ ً ﺳﺎﻟﺑﺎ ً ﻓﻲ اﻟﻣﺣطﺎت ،B
 (r = -0.523,- 0.455,-0.470 p < 0.05) D ،Cﻋﻠﻰ اﻟﺗواﻟﻲ .ﺗؤﻛد
اﻟﻧﺗﺎﺋﺞ أن ﻧﮭر ﺷط اﻟﻌرب وھور ﺷرق اﻟﺣﻣﺎر ﯾﻠﻌب دوراً ﺣﯾوﯾﺎ ً ﻓﻲ ﺗﻛﺎﺛر
أﺳﻣﺎك  ،T. ilishaوﻣن اﻟﺿرورة اﻟﻌﺎﺟﻠﺔ ﺣﻣﺎﯾﺔ أﻣﺎﻛن طرح اﻟﺳرء
وﺣﺿﺎﻧﺔ ﯾرﻗﺎت أﺳﻣﺎك اﻟﺻﺑور.
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