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 ABSTRACT 

     Due to the lack of studies that were conducted on fish populations and the impacts 

of the tide on fish diversity, composition, and abundance in the east Hammar marsh, 

to evaluate the status of the marsh from January to December 2020. Some ecological 

variables were measured and represented by water temperature, salinity 

concentrations, and hydrogen ions. A total of 4217 fish individuals were caught from 

the study area, epitomizing 18 families belonging to 29 genera and 37 fish species, 

all affiliated with Osteichthyes. Cyprinidae and Engraulidae represented the most 

abundant families sheared in four species each. Four species preside the East 

Hammar marsh, forming 62.58% of the overall fish in the investigated region: 

Planiliza abu, Carassius gibelio, Thrayssa whiteheadi, and Poecilia latipinna 

recorded 20.44, 17.76, 14.28, and 10.10% respectively. The fish fauna diversity 

included the native species where 14 species formed 28.05% of the total caught. Nine 

exotic species consisting 48.19% of the overall fish. The marine species were 14 

species counting 23.76% of the total catch. The present study concluded that the 

marsh was subjected to deterioration in the environment due to increased salinity, 

which led to a change in fish assemblage composition to exotic, ornamental fish, and 

marine species, with a decline the native fish species. 
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 تاثير المد والجزر على تنوع التجمع السمكي في هورشرق الحمار، جنوبي العراق
 عبدالحسين جعفر و محمد جاسم و قصي الحمداني 

 جامعة البصرة

 الخلاصة

بسبب نقص الدراسات التي اعدت على التجمعات السمكية وتاثيرات المد والجزر على التنوع السمكي وتركيبتة ووفرته في        

. قيست بعض المتغيرات البيئية ومثلت بدرجة 2020هور شرق الحّمارلتقييم حالة الهور للفترة من كانون الثاني الى كانون الاول 

 29عائلة و 18سمكة من منطقة الدراسة، مثلت  4217حة والاس الهيدروجيني. صيد مامجموعه حرارة الماء وتراكيز الملو

ً و ً من الاسماك جميعها تنتمي الى صنف الاسماك العظمية ) 37جنسا (. مثلت عائلتا الشبوطيات Osteichthyesنوعا

(Cyprinidae و )Engraulidae د اربعة انواع هور شرق الحّمار شكلت الاكثر وفرة وشاركتا باربعة انواع لكل منهما. سا

ونوع  Carassius gibelioو  Planiliza abuمن المجموع الكلي لعدد الانواع في منطقة الدراسة: اسماك الخشني  62.58%

 %17.76و     %20.44التي سجلت  Poecilia latipinnaواسماك المولي  Thrayssa whiteheadiمن اسماك الشيغة 

 %28.05نوعاً شكلت  14( nativeعلى التوالي. تضمن التنوع السمكي، الاسماك المحلية الاصيلة ) %10.10و  %14.28و

 14من الاجمالي العام للاسماك. كان عدد الاسماك البحرية   %48.19من الصيد الكلي. شملت الانواع الدخيلة تسعة انواع كونت 

ً ك من الصيد الكلي. استنتجت الدراسة الحالية بان الهور يتعرض لتدهور بيئي بسبب زيادة الملوحة التي  %23.76ونت نوعا

تؤدي الى تغير تركيبة التجمع السمكي الى انواع دخيلة واسماك زينة واسماك بحرية مع انحدار في اعداد افراد الانواع  الاسماك 

 المحلية الاصيلة. 

 الأراضي الرطبة، التركيب، الأسماك، التدهور :الكلمات المفتاحية

INTRODUCTION 

       The East Hammar Marsh differs from other Iraqi marshes in southern Iraq, it is a tidal wetland 

once or twice during the day (Hussain et al., 2020; Habeeb et al., 2023). The marsh is wide lowland 

wetlands located northwest of Basrah City, originating from a meeting of the two main rivers 

(Mohamed et al., 2017; Olson & Speidel, 2024). The present marsh has a unique character 

represented by dynamic habitats and a high biodiversity of fish communities from freshwater and 

marine water, within the complex interaction of tide and ebb process movement that conserve the 

ecological balance (Hussain & Sabbar, 2020; Khaleefa et al., 2024). The East Hammar marsh was 

subjected to a drying process during the nineties of the last century, as the other marshes in Iraq. 

After 2003 the water was returned Farajzadeh & Jameel (2023), however, the now time, the marsh 

suffers from fluctuating water levels, in addition to being subject to the high concentration of 

salinity and the decline of the supply sources due to the water scarcity greatly of the Euphrates 

River, at present the marsh mainly provides water from the Shatt Al-Arab River (Rahi & Halihan, 

2021). These wetlands are fragile environments, therefor the knowledge of the relationship 

between tide-ebb and the diversity of fish is critical to managing and maintaining the marsh 

ecosystem (Teichert et al., 2018). On the other hand, the salty tidal current coming from the 

Arabian Gulf rushed into the marsh significantly, affecting the environment, distribution, 

composition, and diversity of the fish community, as well as plant and animal organisms alike 

(Abdalhsan, et al., 2020). The fish fauna in the marsh have a characterized composition that differs 

from the rest of the marshes by occurrences of marine fish species, exotic and some tolerant native 
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species (Hussain et al., 2020). Densities and speared of fish in the current marsh are organized by 

the tide and ebb oscillation regulating the distribution of nutrients, water circulation, and 

availability of habitats (Colombano et al., 2021; Scherelis et al., 2020). Additionally, marshes have 

wide flexibility to absorption the seasonal variations in the level of water which increases the 

dynamics of tide and ebb, which creates a dynamic environment that continuously helps to 

structure fish assemblage in the marsh (Leonardi et al., 2018). In wetlands especially in the East 

Hammar marsh the diversity of fish results from the involvement of ecological interactions that 

are affected by both anthropogenic activities and natural processes (Aziz et al., 2021; Raadi et al., 

2023). Marshes execute many functions to fish communities such as refuging, nursing grounds, 

spawning, and feeding areas, which sustain diversity (Meerhoff & de los Ángeles González-

Sagrario, 2022). These functions can mitigate human activity pressures, like water pollution, 

overfishing, and habitat degradation that generate increasing pressures on the fish population (Cao 

et al., 2024). The present study has a significant benefit to the fish assemblage and survival in the 

future, within understanding tide pattern effect on fish diversity in the marsh, and regarding tidal 

zone, intertidal zone, and subtidal zone to mitigate the threats, across put and develop strategies 

that face habitat degradation and climate change (Colombano et al., 2021).  

The marsh is an environment of natural life that can be a sink for heavy metals and nitrate 

and phosphate (Abdalhsan et al., 2020; Hussain et al., 2020). East Hammar Marsh semidiurnal 

tidal ecosystem works as a buffer area from upstream and downstream estuary ecosystems. It 

supports the high macrophyte diversity and organizes a unique macrophyte zone life pattern with 

a distinct system for primary production, which has high efficiency in decomposition processes 

(Hardwick et al., 2022). Several studies dealt with fish assemblage composition in the present 

marsh, Hussain, et al. (2008) studied population structure and environmental indices in the south 

of Iraq wetlands., Hussain, et al. (2009) discussed with structure and ecological indices of fish 

assemblage of the recently restored Hammar Marsh. Lazem (2009) investigated the Structural 

composition of fish assemblages and their relation with biotic factors of karmat Ali River, south 

of Iraq. Mohamed et al., (2014 a) investigated the variations in the population in the investigated 

region. Mohamed et al. (2014b) discussed the composition of fish assemblage in the East Hammar 

marsh, southern Iraq. Hussain et al. (2020) studied the pattern of zonation in the current marsh. 

Abdalhsan et al. (2020) discussed the marine fish and influence of alien species in the present 

investigated region. Despite the importance of the present ecological system, there were some 

works discussed the variations of tidal effect in current study work, but they remain a rarity.   

       The current study aimed to discuss fish populations, their relationship with tidal patterns, and 

the impact of tide and ebb on fish diversity in the East Hammar marsh, as well as assess the 

distribution, composition, fish size, and abundance of fish assemblages.  

 

MATERIALS AND METHODS 

        The current study discussed fish population composition and the impact of the tide and ebb 

on the fish diversity in East Hammar Marsh, southern Iraq. The caught fish were cared for 
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according to the animal care guidelines recommended by the Animal Ethics Committee of the 

Marine Science Center, University of Basrah. 

 The study area outreach about 25km from Al-Burkah (station 1 N 30° 45ʹ E 47° 30´) to Al- Al-

Mansury region (station 2 N 30° 39ʹ, E 47° 42ʹ) and Al-Sada region (station 3 N30° 33ʹ E 47° 42ʹ) 

northwest Al-Basrah City (Figure 1).  

 

Figure (1): Map of the study area in the East Hammar marsh  

 

    The monthly sampling was taken from the marsh from January to December 2020. Some 

ecological parameters were taken synchronously with the fish sampling, water temperature was 

examined by a mercurial thermometer (-10 to 100 ºC), and salinity and pH by Lovibond-Sensor 

Direct 150 Germany manufactured. Samples of fish were collected monthly from the study area 

using various fishing methods. Fishes were classified followed by Fricke et al. (2020) and updated 

the rest of the scientific names according to Froese & Pauly, (2024). Fish diversity following 

Huang et al. (2019), occurrence of species, and ecological indices following Nyitrai et al. (2012). 

Statistical analysis 

       In order measure the variance (ANOVA) among the study months and stations in the number 

of species and individuals (P≤0.05) used Statistical Package for Social Science-ver. 20 program 

(SPSS). The relationships in temperature, salinity, and Hydrogen-ion with species number and 

individuals were implemented by the same program.  

RESULTS AND DISCUSSION  

      Water temperature strongly related to air temperature, with the lowest degree 14.50 ⁰C were 

recorded in January 2020, then started to rise to reach its highest 34.53 ⁰C in July then declined 

gradually to recorder December, the mean ± SD 25. 89 ± 7.22. The salinity was exhibited relatively 

high due to semidiurnal tide from the Arabian Gulf, the lowest value 3.16 psu was recorded in 

April, but the highest value was 14.12 psu in September, and the mean ± SD was 4.21 ± 1.51. The 

hydrogen potential concentration values slightly fluctuation to recoded 7.27 in November whereas 
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the highest value was 8.33 in March, and the mean ± SD was 7.73 ± 0.34 (Figure 2). The 

examination of the correlation between species number temperature of water showed a significant 

relationship (r = 0.643*), while a weak relationship (r = 0.238) between the number of individuals 

and water temperature. The ANOVA analysis of water temperature, salinity, and pH detected, 

referred to no significant difference (P˃0.05) among all study sites. 

 

 
 

Figure (2): Monthly variations in the some of ecological factors in in the East Hammar marsh 

from January to December 2020 

 

       Water temperature is a significant parameter that can run an organism’s activity including fish, 

such as migrations, feeding, spawning, and spread (Johnson et al., 2024). Temperature can affect 

other abiotic factors by increasing evaporation and raising salinity concentration, with decreasing 

oxygen concentration in the aquatic ecosystems, with their impact on the decomposition process 

in the aquatic habitats (Moxley et al., 2019). Water salinity has a significant impact on the normal 

repartition, spread, and structuring of fish assemblages in aquatic ecosystems, especially in 

estuarine ecosystem patterns (Koehler et al., 2022). Fish assemblage in the estuarine habitats has 

a wide range of euryhaline fish species that adapt to brackish ecosystems in which marine and 

freshwater species can live (Whitfield, 2021). The hydrogen ion in the East Hammar region tends 

to be alkaline due to the presence of carbonate and bicarbonate in the surrounding soil, therefore 

the present results tend to the alkaline direction (Qzar et al., 2021). 

       The present results recorded 18 families belonging to 29 genera and 37 fish species all of them 

affiliated to the Osteichthyes class, collected from East Hammar marsh included14 native species, 

nine exotics, and 14 marine species, three species that can live in three habitats freshwater, 

brackish, and marine species, and one species can be inhabiting in brackish and marine habitats 

(Table 1). 
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Table (1): Families with their fish species, habitat, native, and exotic in the East Hammar marsh 

from January to December 2021. 

Family Species Habitat Native Exotic 

Mugilidae 

Planiliza abu F N   

Planiliza subviridis M     

Planiliza klunzingeri M     

Engraulidae 

Thryssa whiteheadi M     

Thryssa vitrirostris M     

Thryssa hamiltonii M     

Thryssa mystax M     

 Dorosomatidae 
Tenualosa ilisha M     

Nematalosa nasus M     

Cyprinidae 

Carassius gibelio F   E 

Carasobarbus luteus F N   

Carasobarbus sublimus F N   

Cyprinus carpio F   E 

 Leuciscidae 

Leuciscus vorax F N   

Alburnus mossulenssis F N   

Acanthobrama marmid F N   

 Oxudercidae Boleophthalmus dussumieri M-B     

 Poeciliidae 
Gambusia holbrooki F   E 

Poecilia latipinna F-B     

Xenocyprididae Hemiculter leucisculus F   E 

Gobiidae 
Bathygobius fuscus F-B-M     

Periophthalmus waltoni F-B-M     

Bagridae Mystus pelusius F N   

Heteropneustidae Heteropneustes fossilis F   E 

Sillaginidae 
Sillago arabica M     

Silago sihama M     

 Mastacembelidae Mastacembelus mastacembelus F N   

Sulridae Silurus triostegus F N   

Cichlidae 

Orechromis niloticus F   E 

Orechromis aureus F   E 

Coptodon zillions F   E 

Sparidae 
Acanthopagrus arabicus M     

Sparidentex hasta M     

 Platycephalidae  Platycephalus indicus M     

 Soleidae Brachirus orientalis M     

Aphaniidae 
Paraphanius striptus F N   

Aphaniops dispar F-B-M     
F= Freshwater species         B=Brackish species            M= Marine species        E=Exotic species 
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     Both abiotic and biotic factors can contribute to structuring fish assemblage composition in the 

East Hammar marsh, especially salinity, which plays a significant role in fish assemblage 

composition (Fischer & Quist, 2019). The gradually increased salinity concentrations in the East 

Hammar wetlands could change fish assemblage building from native species to migratory marine 

species, ornamental, and exotic species (tilapia fish species) (Abdalhsan et al., 2020; Husain et al., 

2020). The variations in the nature of water in the East Hammar marsh from oligohaline to 

mesohaline due to decreased discharge of the Tigris and Euphrates rivers in the last decade may 

be the major reason that make the native species departure toward low salinity regions or to the 

north (Al-Gburi et al., 2017; Paredes del Puerto et al., 2022). 

     The number of species exhibits a slight difference among the stations chosen stations in the 

present study area, for the ANOVA analysis there were no significant differences (P > 0.05) in the 

number of species among the three chosen stations. The number of species varied from 14 fish 

species in December to 25 species in May and September (Figure 3).  

        A total of 4217 fish were captured from the study area, fluctuating from 159 in December to 

619 in April. The data analysis of ANOVA analysis showed no significant differences (P > 0.05) 

in the number of specimens found among the three selected stations (Figure 3). 

Figure (3): The monthly fluctuations in the number of species and individuals in East 

Hammar marsh 

      The present study has seen a notable increase in the number of species and their individuals, 

as a result, the present tidal wetland represents spawning, nursing, refuge, and feeding regions of 

many fish species, to join with year recruit, in addition to juveniles that migrate from Arabian Gulf 

and the Shatt Al-Arab estuary to the East Hammar marsh (Hussain et al., 2020).  

       The relative abundance of species in the represented study area is distributed among some 

native, exotic, and marine species (Table 1). Four species preside over the East Hammar marsh, 

all of them exceeded 10% percent forming 62.58% of the overall species in the investigated area. 

The species Planiliza abu, Carassius gibelio, Thrayssa whiteheadi, and Poecilia latipinna were 

recorded 20.44, 17.76, 14.28 and 10.10% respectively. However, many species recorded 

proportions of abundance less than 1% represented in 25 fish species. 
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Table (1): Monthly variations in the relative abundance of species in the East Hammar 

marsh 

Species Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. 
Octo

. 
Nov. Dec. Total 

P. abu 29.63 42.56 13.90 18.74 15.63 25.51 15.35 12.70 25.36 18.96 24.80 23.90 20.44 

C. gibelio 20.00 37.60 22.33 12.92 11.59 18.18 19.80 21.90 15.80 19.51 17.60 18.24 17.76 

T. whiteheadi    39.67 16.63 15.02 17.52 24.34 20.79 5.71 13.51 18.68 1.20 1.26 14.28 

P. latipinna 16.30 31.82 16.38 12.76 7.82 3.23 4.46 17.78 4.37 2.47 10.00   10.10 

O. aureus 7.04 5.79 5.96 12.12 9.16 5.28 10.89 6.67 13.93 13.19 19.20 15.72 9.84 

T. ilisha 0.74 1.65 12.66 13.25 16.44 9.38 6.44 13.02 2.91 3.85 1.20  7.52 

C. zillii 11.85 6.61 4.47   2.43   5.45 4.76 5.61 4.67 4.80 7.55 4.01 

O. niloticus   4.55   5.33 5.39 2.64 0.99 6.03 4.16 4.40 5.60   3.41 

A. mossulenssis 0.74   0.50 0.16 1.62 1.47 1.98 1.90 1.87 6.87 3.60 10.06 2.02 

G. holibrooki 2.59 3.72 0.99 2.42 2.16 1.17  1.27 2.29     5.66 1.68 

S. triostegus 1.48 1.65 0.99 0.97 1.08 1.76 3.96   1.66 1.65 3.60 3.77 1.54 

L. vorax 1.48 1.24 1.49 1.45 1.08 1.17 2.97 1.90 1.46     5.03 1.35 

C. luteus 0.74 1.65   0.65 0.81 0.88 0.99 1.59 0.83   2.40 2.52 0.88 

C. carpio 1.11   0.99   1.08 1.17 0.50 1.27 1.25 1.10 1.60   0.81 

A. arabicus     0.50 0.65 0.81 0.88 2.48 0.32 0.83 0.55 0.80 1.26 0.66 

H. leucisculus       0.81   0.88 1.98   0.83 0.55 1.20   0.50 

A. marmid 2.22   0.25   0.81       0.62     2.52 0.40 

A. dispar 2.59       0.81         1.10     0.33 

B. fuscus       0.65 0.27 0.59   0.32 0.42     1.89 0.33 

P. klunzingeri   0.83   0.97   0.59   0.63   0.55     0.33 

C. sublimus   0.83 0.74   0.81         0.55     0.24 

S. sihama     0.25   0.54     0.32   0.82 0.80   0.21 

P. subviridis   0.83   0.32       0.63 0.62       0.21 

B. dussumieri               0.95 0.62   1.20   0.21 

M. mastacembelus 0.37 0.41 0.25 0.32 0.27     0.32         0.17 

N. nasus     0.25   0.54 0.29       0.55     0.14 

T. vetrirostris 1.11         0.29             0.09 

S. arabica     0.50     0.29             0.07 

H. fossilis   0.41             0.21     0.63 0.07 

T. hamiltonii       0.16         0.42       0.07 

P. waltoni         0.27   0.50           0.05 

M. pelusius       0.16     0.50           0.05 

T. mystax   0.83                     0.05 

P. striptus                 0.42       0.05 

B. orientalis         0.54               0.05 

S. hasta         0.54               0.05 

P. indicus       0.16                 0.02 

 

      The results show that four species topped the relative abundance of the studying area Planiliza 

abu, Carassius gibelio, Thrayssa whiteheadi, and Poecilia latipinna forming 62.39% of the total 

catch, the results agree with the most recent studies that implemented in the East Hammar marsh 

(Al-Shamary et al., 2011; Mohamed et al., 2014a; Mohamed et al., 2014b; Mohamed et al., 2017). 

All these studies correspond with the present results regarding the dominance of these species. 

This species is characterized by a high tolerance of difficult conditions. Most of them possess small 
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sizes that enable this species to live in shallow areas, with high concentrations of salinity and low 

oxygen levels in the segregated pools (Abdullah et al., 2022).   

Fish fauna diversity 

       The native freshwater species were 14 species ranging from four species in November and 

eight in May, the mean ± SD 6.25 ± 1.06, which formed 28.05% of the total caught. Exotic species 

were nine species fluctuating from four in December to eight in May, August, and September, with 

the mean ± SD 6.00 ± 2.09, the exotic species consisting 48.19% of the overall fish. The marine 

species counted 14 species differ from two species in January to eight species in June, the mean ± 

SD 6.67 ± 1.15, counting 23.76% of the total catch. The analysis of data by ANOVA detected no 

significant differences (P > 0.05) in the number of native, marine, and exotic species among the 

three selected stations (Figure 4).   

 

 

 

 

 

 

Figure (4): Monthly variations in the native, exotic, marine species in the East Hammar 

marsh  

    The native fish species continue to decline in the East Hammar marsh due to the deterioration 

of the environment as a result of increased salinity concentrations, caused by the reduction of the 

Tigris and Euphrates Rivers discharge, which enhanced the deep penetration of saltwater waves 

from the sea (Al-Asadi et al., 2023).  Hussain et al. (2009) mentioned that the native fish species 

formed 51% of the total caught in the present marsh, then the percentage keeps declining with 

progressive time to recorded 25% with Hameed (2014) after that 21% (Abdalhsan et al., 2020). 

However, Abdullah et al. (2022) pointed out that native species formed 24.35% of the Garmat Ali 

River, these values represented a low percentage, but these differences may be due to spatial and 

temporal variations and due to fishing tools and methods (Gonzalez et al., 2021). 

      The diversity indices values witnessed slight monthly variations during the study time (Figure 

5). The diversity index (H) in the present figure represents the mean values that measure the tide 

and ebb in the study area. The mean values of the diversity index ranged from 2.15 in February to 

2.44 in September, with the mean ± SD 2.28 ± 0.089. The richness index fluctuated from 2.68 in 

January to 3.43 in June, with the mean ± SD 3.07± 0.246. The evenness index varied from 0.40 in 

February, and June to 0.63 in December, the mean ± SD 0.49 ± 0.070.  
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Figure (5): Monthly variations in the values of ecological indices in the East Hammar 

Marsh from January to December 2020 

The ecological indices are within the trend of previous studies that have been implemented in the 

East Hammar marsh. The current results indicate a high level of diversity, as the marsh is the 

only tidal environment in southern Iraq that supports freshwater, brackish, and marine water 

species (Abdalhsan et al., 2020; Hussain et al., 2020). 

The diversity index values in the status of tide ranged from 1.99 in February to 2.38 in May, with 

the mean ± SD 2.21 ± 0.12. In contrast, the values of the diversity index in ebb were lower than in 

the tide and fluctuated from 2.07 in October to 2.56 in September, with mean ± SD 2.35 ± 0.14 

(Figure 6). 

 

Figure (6): Monthly variations in the values of ecological indices in the tide and ebb in the 

East Hammar Marsh from January to December 2020 

     The current study is the first to measure the values of diversity in the status of tide and ebb in 

the marsh, requiring effort and continuous monitoring of the study environment. The findings 

suggest that diversity values are slightly higher in the ebb than in the tide. This could be because 

fishing tools perform better in low-water conditions than in high-water conditions (Tikadar et al., 

2021). 

       Species size was assessed for three specimens that differed due to tide and ebb, as well as 

water level variation. The range of length groups of Cyprinus carpio in the tide varied from 12cm 
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to 32cm, with the dominant length group being 20cm in three specimens of the total catch of 17 

fish, with many length groups that did not appear. In the status of ebb, the results were differing, 

the length groups fluctuated from 12cm to 26cm addition to the disappearance of many length 

groups. The prevailing length group is 12cm in nine fish of the total caught 36 individuals.  

      The length groups of Leuciscus vorax in the tide varied from 13cm to 33cm, the dominant 

group was 18, 27, and 29cm in three individuals each of a total number of fish 30 specimens, some 

of the length groups were not caught. In the ebb, the length group is 9 to 26cm, with the absence 

of many length groups. The prevailing group was 14cm of the total caught of 38 fish.  

Length groups of Silurus triostegus in the tide ranged from 13 to 35cm, with the absence of some 

length groups, the length group 14cm topped the groups in the tide in five individuals of the 35 

specimens that caught of these species. In the ebb status, the length groups fluctuated from 10 to 

24cm, some of the length groups did not appear, with the length group 13cm prevailing in eight 

individuals of the overall fish that were caught (Figure 7).   

Figure (7): Fish size spectrum of three species in both tide and ebb in the East Hammar 

marsh from January to December 2021. 

      Fish size spectrum varies depending on many factors: Overfishing, pollution, Genetic aspect, 

suitability of habitats, food available, and depth of water (Xu et al., 2021). Fish size spectrum is a 

measuring of population features especially regarding abundance and production. An ecosystem 
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can have affected the fish size, due to the biological and ecological character and the trophic levels 

could be limiting fish size (Dantas et al., 2019; Keppeler et al., 2020). The present results show 

the shallow regions included many small-sized fish, in contrast, the large size has a high abundance 

in deeper water (Brucet et al., 2017; Spoljar et al., 2021). 

 

CONCLUSIONS 

       The present study concluded that the marsh is in continuous deterioration caused by the 

steadily increased salinity concentrations due to the reduction in the Tigris and Euphrates rivers 

discharge, which allows penetration to saline waves deluge from the sea, and increased salinity 

with change composition of fish species to exotic, ornamental fish, and marine fish species as well 

as to decline in the number of native species. These impacts led to the decadence of tidal marsh 

environments and forced many sensitive fish species (Arabibarbus grypus, Mesopotamichthys 

sharpeyi, and Luciobarbus xanthopterus) to leave or the number of individuals of some species 

became scarce in the East Hammar marsh. Also, the study concluded that the fish diversity was 

raised with ebb and decreased with the tide. The study shows that most caught in the ebb were 

formed from small-size fish, but in the status of the tide were from large size fish. 

 

 ACKNOWLEDGMENTS 

The author thanks the marine vertebrate department and management of the marine science center 

for providing all the facilities by opening the laboratories to complete the present work. 

 

CONFLICT OF INTEREST 

The authors declare no conflict of interest regarding the present manuscript.  

 

REFERENCES  

Abdalhsan, H. T., Hussain N. A. & Abduijaleel, S. A. (2020). Ecological impacts of exotic and 

marine migratory species on the fish's composition assemblage in East Hammer marsh/south 

Iraq. Marsh Bulletin 15(1), 52-61. 

Abdullah, A. H. J., Abdullah, S. A., & Ouda, Y. W. (2022). Impact succession of drought and 

flood on diversity indices, abundance, and size range of fish assemblage in Al-Shafi Marsh, 

southern Iraq. International Journal of Aquatic Biology, 10(2), 169-180. 

Al-Asadi, S. A., Alhello, A. A., Ghalib, H. B., Muttashar, W. R., & Al-Eydawi, H. T. (2023). 

Seawater intrusion into Shatt Al-Arab River, Northwest Arabian/Persian Gulf. Journal of 

Applied Water Engineering and Research, 11(2), 289-302. 

Al-Gburi, H. F. A., Al-Tawash, B. S., & Al-Lafta, H. S. (2017). Environmental assessment of Al-

Hammar marsh, southern Iraq. Heliyon, 3(2): e00256. 

DOI:  10.1016/j.heliyon.2017.e00256 

93



Abdullah et al. ., TJAS Vol. 25, No.3: pp. 82-97 

 

 

Al-Shamary, A. C., Younis, K. H., & Al-Zawar, G. K. (2011). Study of fishes’ assemblage in south 

east alhammar marsh north of Basrah city--Iraq. Basrah Journal of Agricultural Sciences, 

24(1), 11-124.  

Aziz, M.S. B, Hasan, N. A., Mondol, M. M. R., Alam, M. M., & Haque, M. M. (2021). Decline in 

fish species diversity due to climatic and anthropogenic factors in Hakaluki Haor, an 

ecologically critical wetland in northeast Bangladesh. Heliyon. 6;7(1), e05861. doi: 

10.1016/j. heliyon. 2020.e05861. 

Brucet, S., Tavşanoğlu, Ü. N., Özen, A., Levi, E. E., Bezirci, G., Çakıroğlu, A. İ., ... & Beklioğlu, 

M. (2017). Size‐based interactions across trophic levels in food webs of shallow 

Mediterranean lakes. Freshwater biology, 62(11), 1819-1830. 

Cao, L., Shao, W. H., Yi, W. J., & Zhang, E. (2024). A review of conservation status of freshwater 

fish diversity in China. Journal of Fish Biology, 104(2), 345-364. 

Colombano, D. D., Handley, T. B., O’Rear, T. A., Durand, J. R., & Moyle, P. B. (2021). Complex 

tidal marsh dynamics structure fish foraging patterns in the San Francisco Estuary. Estuaries 

and Coasts, 44, 1604-1618. 

  Dantas, D. D., Caliman, A., Guariento, R. D., Angelini, R., Carneiro, L. S., Lima, S. M., ... & 

Attayde, J. L. (2019). Climate effects on fish body size–trophic position relationship depend 

on ecosystem type. Ecography, 42(9), 1579-1586.  

Farajzadeh, M., & Jameel K. N. (2023). Analysis of Anthropogenic and Climate Change Effects 

on Mesopotamian Marshland-Iraq. Sustainable Earth Review, 3(2), 1-14.  

Fischer, J. R., & Quist, M. C. (2019). Understanding fish assemblage structure in lentic 

ecosystems: Relative effects of abiotic factors and management legacies. North American 

Journal of Fisheries Management, 39(4), 607-624. 

Fricke, R., Eschmeyer, W. N. & Van der Laan, R. (eds). (2021).  Eschmeyer's catalog of fishes: 

genera, species, references.  

(http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatmain.asp). 

Electronic version accessed dd mmm 2024. 

Froese, R. & Pauly, D. (2024). FishBase. World Wide Web electronic publication. 

           www.fishbase.org, version (06/2024). 

Gonzalez, G. M., Wiff, R., Marshall, C. T., & Cornulier, T. (2021). Estimating spatio-temporal 

distribution of fish and gear selectivity functions from pooled scientific survey and 

commercial fishing data. Fisheries Research, 243, 106054.  

Habeeb, M. K., Al-Shaheen, M. A., Abbas, A. F., Hamza, H. A., Okash, A. N., Hussain, N. A., & 

Reiss, P. (2023). The fragile ecology in Iraq’s Mesopotamian marshlands endangered and 

restructured by a sharp increase in salinity. GSC Advanced Research and Reviews, 16(1), 

007-018.  

94



Abdullah et al. ., TJAS Vol. 25, No.3: pp. 82-97 

 

 

Hameed. E. K (2014). Study of fish composition in Karmet Ali river south of Iraq. MSc thesis, 

          Basrah University 101p. (In Arabic). 

Hardwick, L. J., Fryirs, K. A., & Hose, G. C. (2022). Spatial and temporal variation in macrophyte 

litter decomposition in a rare chain-of-ponds, an intermittent stream and wetland system. 

Wetlands, 42(4), 33. DOI: 10.1007/s13157-022-01550-w. 

Huang, A., Huang, L., Wu, Z., Mo, Y., Qi, Wu, N., & Chen, Z. (2019). Correlation of fish 

assemblages with habitat and environmental variables in a headwater stream section of 

Lijiang River, China. Sustainability, 11(4), 1-14.  

Hussain, N. A., & Sabbar, A. A. (2020). Trophic levels of tidal and non-tidal marshes of southern 

Mesopotamia. Basrah Journal of Agricultural Sciences, 33(2), 172-181.  

Hussain, N. A.; Mohamed, A. R. M.; Al-Noor, S. S.; Mutlak, F. M.; Abed, M. I. M. & Coad, B. 

W. (2009). Structure and ecological indices of fish assemblage of the recently restored Al - 

          Hammar Marsh. BioRisk 3, 173-186.  doi: 10.3897/biorisk.3.11 

Hussain, N.A., H.A. Saoud & Al Shami, E, J. (2008). Species composition and ecological indices 

of fishes in the restored marshes of the southern Mesopotamia. Marsh Bulletin, 3(1):17-31. 

Hussain, N.A; Abdalhsan, H.T. & Abduijaleel, S. A. (2020). Fish zonation patterns in East 

Hammer tidal marsh /Basrah-Iraq. Marsh Bulletin 15(1), 88–28. 

Johnson, M. F., Albertson, L. K., Algar, A. C., Dugdale, S. J., Edwards, P., England, J., ... & Wood, 

P. J. (2024). Rising water temperature in rivers: Ecological impacts and future resilience. 

Wiley Interdisciplinary Reviews: Water, e1724.  

Khaleefa, U. Q., Hussein, M. A., Shareef, N. F., Almayahi, D. S., & Chasib, S. K. (2024). 

Analyzing Sediments Assessment and Distribution Using Bathymetric Survey: A 

Comprehensive Study of the Abu Abdullah Canal, Southern Iraq. ILMU KELAUTAN: 

Indonesian Journal of Marine Sciences, 29(3). 

Keppeler, F. W., Montaña, C. G., & Winemiller, K. O. (2020). The relationship between trophic 

level and body size in fishes depends on functional traits. Ecological Monographs, 90(4), 

e01415. 

Koehler, B., Erlandsson, M., Karlsson, M., & Bergström, L. (2022). Species richness and 

functional attributes of fish assemblages across a large-scale salinity gradient in shallow 

coastal areas. Biogeosciences, 19(8), 2295-2312. 

Lazem, L. F.(2009).Structural composition of fish assemblages and their relation with biotic 

factors of karmet Ali river ,south of Iraq. MSc thesis. Basrah University .90p.(In Arabic). 

Leonardi, N., Carnacina, I., Donatelli, C., Ganju, N. K., Plater, A. J., Schuerch, M., & Temmerman, 

S. (2018). Dynamic interactions between coastal storms and salt marshes: A review. 

Geomorphology, 301: 92-107.  

95



Abdullah et al. ., TJAS Vol. 25, No.3: pp. 82-97 

 

 

Meerhoff, M., & de los Ángeles González-Sagrario, M. (2022). Habitat complexity in shallow 

lakes and ponds: importance, threats, and potential for restoration. Hydrobiologia, 849(17), 

3737-3760. 

Mitsch, W. J. & Gosselink, J. G. (2000). Wetlands,3rd ed. John weily, New York.920 pp. 

Mohamed, A.  M.; Hussein, S. & Mutlak F. M. (2014 b). Composition of fish assemblage in the 

East Hammar marsh, southern Iraq. Baghdad Science Journal 11(3), 1373-1381. 

Mohamed, A. R. M., Al-Sabonich. E. A., & Ridee, F. K.(2014a). Changes in fish composition of 

fish assemblages in East Hammer marsh, south of Iraq. Journal of King Abudal Al-Aziz for 

marine science.25(2),159-182. 

Mohamed, A. R. M.; Hussein S. A. & Mutlak, F. M. (2017). Some biological aspects of four fish 

species in east Hammar Marsh, Iraq. Journal of Scientific and Engineering Research, 

4(8),278-287. 

Moxley, E., Puerta-Fernández, E., Gómez, E. J., & Gonzalez, J. M. (2019). Influence of abiotic 

factors temperature and water content on bacterial 2-chlorophenol biodegradation in soils. 

Frontiers in Environmental Science, 7, 41.  

Nyitrai, D., Martinho, F., Dolbeth, M., Baptista, J., & Pardal, M., (2012). Trends in estuarine fish 

assemblages facing different environmental conditions: combining diversity with functional 

attributes. Aquatic Ecology, 46, 201-214. https://doi.org/10.1007/s10452-012-9392-1. 

Paredes del Puerto, J. M., García, I. D., Maiztegui, T., Paracampo, A. H., Rodrigues Capítulo, L., 

Garcia de Souza, J. R., ... & Colautti, D. C. (2022). Impacts of land use and hydrological 

alterations on water quality and fish assemblage structure in headwater Pampean streams 

(Argentina). Aquatic Sciences, 84(1): 1-15 

Olson, K. R., & Speidel, D. R. (2024). Tigris, Euphrates, and Shatt Al-Arab River System: Historic 

and Modern Attempts to Manage and Restore Iraq’s Lifeline. Open Journal of Soil Science, 

14(01), 28-63. 

Qzar, I. A., Al-Hejuje, M. M., Talib, A., & Rajab, A. M. (2021). The effect of Qarmmat Ali channel 

on the water quality of Shatt Al-Arab river. Marsh Bulletin, 16(2), 106-112. 

Raadi, F. K., Resen, A. K., & Najim, S. M. (2023). Effect of Tidal Zones on Some Aspects of Fish 

Biodiversity in East Hammar Marsh, Basrah, Iraq. Journal of Survey in Fisheries Sciences, 

10(3S), 5180-5194. 

Rahi, K.A. & Halihan, T. (2021). Surface Water Salinity of the Euphrates, Tigris, and Shatt al-

Arab Rivers. In: Jawad, L.A. (eds) Tigris and Euphrates Rivers: Their Environment from 

Headwaters to Mouth. Aquatic Ecology Series, vol 11. Springer, Cham.  

96



Abdullah et al. ., TJAS Vol. 25, No.3: pp. 82-97 

 

 

Scherelis, C., Penesis, I., Hemer, M. A., Cossu, R., Wright, J. T., & Guihen, D. (2020). 

Investigating biophysical linkages at tidal energy candidate sites: a case study for combining 

environmental assessment and resource characterization. Renewable Energy, 159, 399- 413. 

Spoljar, M., Perić, M. S., Wang, H., Zhang, C., Kuczyńska-Kippen, N., Fressl, J., & Ercegovac, 

Z. (2021). Does the size structure of the littoral community reflect water level fluctuations 

in shallow water bodies. Ecological indicators, 132, 108330.  

Teichert, N., Carassou, L., Sahraoui, Y., Lobry, J., & Lepage, M. (2018). Influence of intertidal 

seascape on the functional structure of fish assemblages: Implications for habitat 

conservation in estuarine ecosystems. Aquatic Conservation: Marine and Freshwater 

Ecosystems, 28(4), 798-809. 

Tikadar, K. K, Kunda M, & Mazumder, S. K. (2021). Diversity of fishery resources and catch 

efficiency of fishing gears in Gorai River, Bangladesh. 27;7(12), e08478. Heliyon. doi: 

10.1016/j.heliyon.2021. e08478.  

Xu, S., Guo, J., Liu, Y., Fan, J., Xiao, Y., Xu, Y., ... & Barati, B. (2021). Evaluation of fish   

communities in Daya Bay using biomass size spectrum and ABC curve. Frontiers in 

Environmental Science, 9, 663169.  

 

97


