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INTRODUCTION  

 

Organic pollutants in sediments come from various sources, including terrestrial 

and aquatic environments (Buscail et al., 1995). Large amounts of organic pollutants 

reach rivers from agricultural river banks and are deposited in sediments. In addition, 

atmospheric transport of terrestrial-derived organic pollutants into river sediments by 

wind can cause them to be transported by air. Algal biomass, which represents a large 

proportion of primary productivity in aquatic environments, also contributes to the 

transport of organic pollutants to sediments (Danovaro et al., 1994; Wurtsbaugh et al., 

2019). In addition, recent studies have examined the contribution and increasing impact 
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The present study aimed to investigate the relationship between benthic 

macrofauna and levels of organic pollution indicators (OPI) in the banks of Shatt 

al-Basrah Canal, Basrah, Iraq. The observed ranges of OPI and some water 

quality parameters were as follows: 1.58-3.9 for OPI, which were above the 

maximum acceptable pollution limit (1) in all months in Shatt al-Basrah Canal, 

13-35.5°C for temperature, 49.9-21.8ppt for salinity, 1.15-5.21mg/ L for 

ammonium ion, 0.098-0.33mg/ L for phosphate values, 0.53-4.5mg/ L for nitrate 

values, 0.05-0.27mg/ L for nitrite values, 4.55-10.5 for dissolved oxygen (DO) 

and 7.2-8.2 for pH. A total of 25 species of benthic macroinvertebrates were 

collected. The monthly records of benthic macroinvertebrate species in the study 

area were relatively stable, from October 2023 to September 2024. The monthly 

changes in the density of benthic macroinvertebrates varied, with a maximum of 

243 individuals in May and a minimum of 154 individuals in August. The highest 

annual total abundance was 599 for the bivalve group and the lowest abundance 

was 408 for the Cirripedia group. The relationship of OPI with different 

invertebrate groups varied, with a positive relationship with the bivalve group and 

Polycheta and a negative relationship with Gastropoda. Therefore, OPI is 

considered an indicator of pollution in the study area. Cirripedia and crustaceans 

did not show a clear relationship with organic pollution.  
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of sewage waste, which is released in increasing quantities and causing an increase in 

organic pollutants in the water and sediments of this canal (Galo & Resen, 2024). Algal 

biomass, which represents a large proportion of primary productivity in aquatic 

environments, also contributes to the transport of organic pollutants to sediments (Grung  

et al., 2021). The presence of macroinvertebrates is considered important indicators in 

global biological monitoring programs and is widely recognized for its importance in 

assessing water quality (Mamert et al., 2016; Ahmed et al., 2024; Al-Baghdadi et al., 

2024). Benthic invertebrates are important organisms in aquatic ecosystems, serving as 

food for fish and other aquatic species (López-López & Sedeño-Díaz, 2015). The 

abundance and distribution of benthic invertebrates are useful for biomonitoring because 

they respond to organic and inorganic pollution affecting benthic invertebrates (Sharma 

& Barkale, 2016; Schratzberger & Ingels, 2018; Al-Baghdadi et al., 2024). The 

presence and abundance of benthic invertebrates are influenced by different 

environmental characteristics of bottom sediments (Erin et al., 2017). The benthic 

community also plays an important role in the release of nutrients from sediments. On the 

other hand, river bottom sediments serve as a food source for benthic organisms and other 

aquatic organisms, and as a result enhance the overall productivity of water bodies 

(Karmakar et al., 2022).   

Gatea et al. (2018) evaluated the physical and chemical properties of the Shatt al-

Basrah water, examining its suitability for domestic or industrial use, such as pH, calcium 

(Ca), magnesium (Mg), oxygen (PO4), chlorine (Cl), sulfur dioxide (SO4), dissolved 

oxygen (DO3), nitrogen trioxide (NO3), total dissolved solids (TDS), and electrical 

conductivity (EC). The analysis results were evaluated according to international drinking 

water standards. This study confirmed the presence of water pollution in the Shatt al-

Basrah canal, which calls for immediate preventive measures to reduce pollution. 

Ali et al. (2021) also showed an 80% loss in species richness in the Khor al-Zubair 

area, which indicates a significant decrease in species diversity.  

Podura aquatica insect was first recorded by Okash et al. (2022) in southern Iraq. 

The study demonstrated the relationship between the insect and some environmental 

parameters, such as temperature, pH, electrical conductivity (EC), and total organic 

carbon (TOC). A significant negative correlation was found between insect density and 

temperature, pH, and TOC. A weak positive correlation was found between density and 

EC. The study area suffered from high levels of organic matter due to the discharge of 

Basra Governorate sewage into the Shatt al-Basra canal which increased in summer.  

Okash (2023) studied the invertebrate community in two ways: the first through 

qualitative sampling and the second through quantitative sampling. Of these, 15 species 

were recorded in the Shatt al-Basrah Canal only. The highest relative abundance of 

Annelids was recorded at the al-Zubair Bridge station, reaching 62%, and for Mollusca, 
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at the Shatt al-Basrah regulator station, reaching 39%. Diversity indices were used, and 

the recorded indices ranged from 0-1.25 in the Shatt al-Basrah Canal. The Margalef 

richness index values for all benthic invertebrates ranged from 0-0.61, the Menhinick 

wealth index values ranged from 0.12-0.35, and the Pielou equivalence index values 

ranged from 0-1. 

Galo and Resen (2024) explained the relationship between the nutritional status of 

the Shatt Al-Basrah Canal and its production levels by calculating the trophic status index 

(TSI). Statistical analysis showed a relationship between the studied plant species and the 

levels of the trophic status index. 

The present study aimed to investigate and determine the type of relationship 

between the effect of water quality parameters and OPI ranges on monthly variations in 

benthic invertebrate density and its relationship to invertebrate diversity along the banks 

of the Shatt-al-Basrah Canal. 

 

MATERIALS AND METHODS  

 

Study area 

 The study was conducted in the Shatt al-Basrah Canal located at 30˚19ˈ18.24" N 

and 47˚49ˈ08.11" E. This is an artificial tidal mudflat canal, facilitating the transfer of 

floodwaters from the Hammar Marsh to Khor al-Zubair and then to the Arabian Gulf 

(UNEP, 2001; Hassan et al., 2018). The canal extends southeast to northern Basra, 

covering approximately 37,157km2 within the Basrah Alluvial Plain. The area is 

constantly exposed to pollution, causing serious and continuous degradation of the 

vegetation cover on the water-covered area. The water in the canal is saline and the 

vegetation is salt-tolerant, and there is fishing and birding in the area, located between 

latitudes 30.27° to 30.28° N and longitudes 47.50 to 47.49° E. Sampling was carried out 

over a 12-month period, from October 2023 to September 2024 (Plate 1). 

Water quality parameters 

 Water quality parameters, such as temperature (°C) and pH, were measured 

monthly. Water temperature was recorded using a Celsius thermometer, while pH and 

dissolved oxygen (mg/L) were measured using a digital multimeter (Yasi-multimeter). 

Field collection of samples benthic macrofauna 

Samples of benthic macrofauna were collected on monthly intervals from 

the sampling site between 7:00 AM and 10:00 AM over a period of twelve 

consecutive months at the selected south the Shatt al-Basrah Canal station. A 
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hand trowel was used to collect macrofauna samples, each covering an area of 

250cm² and a depth of 5cm. 

After collection, the benthic sediments were drained onto a fine mesh 

screen (0.2mm) and washed with water. The collected benthic invertebrates 

were preserved in 70% alcohol and were stored in plastic bottles. 

 

Plate 1. Map of the study area showing the sampling station 

Organic pollution index (OPI) 

  The organic pollution index (OPI) was applied based on Boluda et al. 

(2002) and according to the following equation:  

 

Where, Ci is the empirical value for each variable analyzed; Cmi is the maximum 

allowed, and n: the number of variables used. There are limits to the permissible 

concentrations of some environmental indicators (Table 1). 
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The current study followed the standards outlined in the System for Preserving 

Rivers from Pollution No. 25 of 1967 and the American standards of the Environmental 

Protection Agency (EPA, 2001). 

According to Boluda et al. (2002), an index value greater than one indicates the 

presence of organic pollution, while a value less than one suggests that no such pollution 

is present. 

Table 1. Permissible limits for some environmental factors locally and globally 

Indicator 

Permissible limit 

Measuring unit 

Iraqi Standards 

and Metrology 

Organization 

(1967 EPA 

(2001) BOD5 

 

Measuring unit 

Permissble limit  

 

Indicator 

EPA 

(2001) 

Iraqi Standards and 

Metrology 

Organization (1967) 

mg.l-1 0.076 15 NO3 

mg.l-1 - 1 NH+
4 

mg.l-1 0.13 0.04 PO4 

Benthic fauna count 

 The density of benthic invertebrates (measured as the number per 250cm²) was 

determined. The population density of benthic invertebrates (in number per square meter) 

was calculated using the following formula:  

Number of benthic invertebrates per square meter = (number found in the bottom 

soil of the pond, collected by shovel) × 16 = (number per 250cm²) × 16, where the open 

mouth area is 250cm². 

Data analysis 

Based on the results of the normality and variance tests, the data appear to be 

parametric, as they meet the assumptions of normality and homogeneity of variance. 

Therefore, One-Way ANOVA was used to compare the means of the different groups. To 

identify which specific groups differ, Tukey's HSD test was used. 
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RESULTS  

 

Water quality parameters 

Monthly variations in environmental parameters, including temperature, salinity, 

dissolved oxygen (DO), and pH, were measured at the Shatt al-Basrah Canal study station 

(Fig. 1). The temperature ranged from 35.5°C in August to 13°C in January. Salinity 

levels ranged from 49.9ppt in July to 21.8ppt in March. Dissolved oxygen levels ranged 

from 10.5mg/ L in January to 4.55mg/ L in August. pH values varied from 8.2 in March 

to 7.2 in June. Ammonium ion concentrations varied from 5.21mg/ L in February to 

1.15mg/ L in August. Phosphate values ranged from 0.33mg/ L in January to 0.098mg/ L 

in May. Nitrate levels fluctuated between 4.5mg/ L in December and 0.53mg/ L in June. 

Nitrite concentrations varied from 0.72mg/ L in December to 0.05mg/ L in June (Fig. 2). 

 

Fig. 1. Monthly changes in environmental factors during the study period 
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Fig. 2. Monthly variations of water quality factors during the study period 

OPI levels of the bottom of Shatt Al-Basrah 

Fig. (3) shows the monthly fluctuation of OPI levels of the Shatt al-Basrah Canal. 

The highest values were recorded in January, recording 3.9, while the lowest values of 

OPI 1.58 were recorded in August. 
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Fig. 3. The OPI values across the months showing the trend, including the peak in 

December and the stabilization in later months 
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Group composition and species of benthic macrofauna in the study area 

A total of 2,389 individuals representing three phyla—Mollusca, Arthropoda, and 

Annelida—and five classes—Bivalvia, Gastropoda, Crustacea, Polychaeta, and 

Cirripedia—were identified in the study. These individuals were classified into 38 

species, as shown in Fig. (4) and Table (2). 

Table 2. Species composition of benthic macro-fauna in the study area 

Polychaeta: Namalycastis indica, Nephtys hombergii***,   Nereis sp.*** 

Bivalvia: Solen vogina*, Dosinia laminate***, Abra cadabra***,  

Mactra dissimilis*, Laevicardium flavum*** 

Gastropoda: Assiminea zubairensis, Thais carinifera*, Diodora 

funiculate*, Neripteron violaceum* 

Crustacea: Cirripedia: Amphibalanus amphetrite amphetrite 

Isopoda: Sphaeroma annandalei annandalei **  

Amphipoda: Parhyale basrensis, Platorchestia sp.  

Decapoda: Macrophalmus depressus*, Eurycarcinus orientalis*, 

Nasima dotilliformis***, Leptochryseus kuwaitensis,*** Ilyoplax 

stevensi, Uca sp., Parasesarma  plicatum*** 

*Ahmed (1975), **ROPME (1986), ***Ali et al. (2021) 

Population proportions 

• Mollusca constituted 45% of the total benthic macrofauna population, while 

Arthropoda, Annelida, and Cirripedia accounted for 21%, 17%, and 17%, 

respectively. 

• Among the five classes recorded (Fig. 4): 

Bivalvia had the highest representation, with 599 individuals, comprising 25% 

of the total population. 

Gastropoda recorded 472 individuals, making up 20% of the total. 

Crustacea contributed 493 individuals, accounting for approximately 21% of 

the total population. 

Polychaeta group had 417 individuals, making up 17% of the total.  

The Ciriipeda had  408 individuals, comprising 17% of the total population. 
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Fig. 4. Relative contributions of different classes of benthic macro- invertebrates in the 

study site 

Temporal variations in abundance and occurrence of benthic macrofauna species 

 Monthly temporal variations in the occurrence of macrofauna species at the 

study stations are shown in Fig. (5). The monthly record of benthic macrofauna species 

observed in the study area was relatively stable, values fluctuated between four species 

recorded between 2-5 for the months from October 2023 to April 2024 and 5 -12 

recorded each for the months May, June, July and September, respectively (Fig. 5). 

 

Fig. 5. The monthly occurrence of benthic macrofauna species at the study site 
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Monthly abundance of benthic macrofauna 

The monthly abundance of benthic macrofauna varied from 243 individuals 

recorded in May to 154 individuals collected in August (Fig. 6). The total abundance for 

other months was as follows: October: 195 individuals, November: 206 individuals, 

December: 200 individuals, January: 209 individuals, February: 203 individuals, March: 

218 individuals, April: 238 individuals, June: 179 individuals, July: 171 individuals and 

September: 163 individuals. 

The highest abundance of macrobenthic invertebrates was recorded at the the 

Shatt al-Basrah Canal site (Fig. 6). The highest mean monthly abundance of Bivalvia (66 

ind/m²) was recorded in May, while the lowest (22 ind/m²) was recorded in June. 

Gastropoda was also found to be the least dominant group of benthic fauna. The highest 

mean monthly abundance of Gastropoda (58 ind/m²) was found in June, with the lowest 

(28 ind/m²) in January. The highest mean monthly abundance of Crustacea (52 ind/m²) 

occurred in February, while the lowest (26 ind/m²) was found in August. The highest 

mean monthly abundance of Polychaeta (54 ind/m²) was recorded in January, with the 

lowest (21 ind/m²) in March. The highest mean monthly abundance of Cirripedia (45 

ind/m²) was recorded in March, and the lowest (22 ind/m²) in July. The results of the one-

way ANOVA were: F-statistic: 5.235, P-value: 0.0012. Since the P-value was less than 

the typical significance level (e.g., 0.05), we rejected the null hypothesis. This indicates 

that there is a statistically significant difference in the means of abundance among the 

five groups (Table 3). 

Table 3. Tukey's HSD test result to identify which specific groups differ 

Group 1 Group 2 
Mean 

Difference 

p-

Value 

Lower 

Bound 

Upper 

Bound 

Significant 

(Reject Null) 

Bivalve Ciriipeda -17.0833 0.001 -25.618 -8.549 Yes 

Bivalve Crustacean -10.9167 0.029 -19.451 -2.382 Yes 

Bivalve Gastropoda -8.25 0.098 -16.784 0.284 No 

Bivalve Polycheta -9.25 0.056 -17.784 0.716 No 

Ciriipeda Crustacean 6.167 0.437 -2.368 14.702 No 

Ciriipeda Gastropoda 8.833 0.095 -0.702 18.368 No 

Ciriipeda Polycheta 7.833 0.152 -1.702 17.368 No 

Crustacean Gastropoda 2.667 0.869 -6.868 12.202 No 

Crustacean Polycheta 1.667 0.958 -7.868 11.202 No 

Gastropoda Polycheta -1.0 0.9 -10.535 8.535 No 
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Significant differences were found between: 

• Bivalve and Ciriipeda (P< 0.05) 

• Bivalve and Crustacean (P< 0.05) 

  There were no significant differences between other group pairs. 

 

Fig. 6. Stacked bar chart displays the contribution of each group to the total abundance 

per month. 

Correlation between benthic macrofauna and organic pollution index (OPI) and water 

quality factors 

 The relationships between the number of individuals of benthic acrofauna and 

measured water quality parameters, along with OPI, are shown in Table (4) and Fig. (7). 

The correlation analysis revealed significant relationships between benthic macrofauna 

groups and various factors, including OPI: (r = 0.950; P < 0.01), Temperature: (r = 0.824; 

P < 0.01), Salinity: (r = 0.874; P< 0.01), dissolved oxygen (DO): (r = 0.616; P < 0.01), 

pH: (r = 0.512; P < 0.01). Although the number of individuals of benthic macrofauna 

showed a negative relationship with temperature and salinity, the relationship with OPI 

and DO was positive. A negative but non-significant relationship was observed between 

the number of individuals of benthic macrofauna and pH (r = 0.345; P> 0.01). 
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Table 4. The correlations between measured water quality parameters, OPI, and the 

number of individuals of benthic macrofauna in the study area 

Water quality parameter/ OPI Benthic macrofauna variable (No. of individuals/m²) 

OPI Positive correlation (*) 

Temperature (°C) Negative correlation (*) 

Salinity Negative correlation (*) 

Dissolved Oxygen (DO, mg/l) Positive correlation (*) 

pH No significant correlation (ns) 

+= positive correlation; -= negative correlation; ns= no significant correlation; P>0.01; *: significant 

correlation; P<0.01. 

 

Fig. 7.  Heatmap visualizing the correlations between water quality parameters, the OPI, 

and benthic macrofauna abundance. The correlation types are represented with color 

gradients: red for positive correlations, blue for negative correlations, and gray for no 

significant correlation 
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DISCUSSION 

 

Impact of change to environmental parameters on benthic fauna  

Water temperature is one of the most important factors affecting the environment 

of water bodies through its effect on several chemical and physical factors, viz. gases 

dissolved in water, pH, conductivity, specific density, and viscosity. The highest and 

lowest values were recorded during August and January, respectively. The decrease in 

water temperature in winter and its increase in summer in the ecosystem follows the 

temperature of the surrounding air (Fouzia & Amir, 2013). During summer, the study 

area is affected by the long hours of daylight and the resulting brightness of sunlight 

affecting the surface of the water. The river's shallowness, due to reduced flow during 

summer, increases its vulnerability to air temperatures (Galo, 2023). This differs from the 

winter season, which is characterized by short daylight hours, weak sunlight, and varying 

levels of water depth. The reason for the difference may also be attributed to changes in 

climate, being hot and dry during summer and cold and rainy during winter (Al-Hejuje, 

2014; Ahmed et al., 2022a). 

Mean annual temperatures in Iraq have increased by approximately 0.7°C since 

1950 (Hassan et al., 2018). These rising temperatures are likely to impact benthic fauna 

significantly. Temperature is one of the primary limiting factors influencing the 

occurrence and distribution of species in the intertidal zone. Most of the time, high 

temperatures are associated with high salinity, which leads to increased stress on benthic 

communities (Ali et al., 2000). Parmesan (2006) showed that variations in 

environmental conditions surrounding organisms play a major role in naturally regulating 

the distribution and abundance of organisms. Therefore, understanding how species adapt 

and respond to extreme climate changes has become a major area of interest in both 

terrestrial and marine ecosystems (Helmuth et al., 2006). 

The decrease in salt concentrations during the cold months may be due to rainfall 

and the increase in Shatt al-Basra Canal discharges during those months of the year. 

 Dissolved oxygen in water plays an effective role in regulating the vital processes 

of several aquatic organisms. It cannot be measured or studied even if its value is lower 

than the level necessary for the continuation of the life of these organisms (Abowei, 

2010; Ahmed et al., 2022a). Current research showed a decrease in oxygen values during 

the summer and an increase during the winter and spring at the study stations, as there is 

an increase in the rate of decomposition of organic matter and an increase in oxygen 

consumption by aquatic organisms resulting from the rise in water temperature during the 

summer, especially in June (Moyel, 2014). Most of the time, the reason for the increase 

in dissolved oxygen values during the winter, especially in January, is the inverse 

relationship between the dissolution of gases and temperature (Durmishi et al., 2008).            
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 The current study showed that dissolved oxygen values are low most of the time 

at the study station due to household waste and untreated sewage (Charles et al., 2019) in 

the Shatt al-Basrah Canal. The results of the study showed that the pH values were almost 

moderate and were in the acidic direction in most months and basic during the end of 

winter and the beginning of spring. 

The decrease in the pH value may be due to the release of untreated household 

and agricultural wastes directly into the river, the decomposition of which leads to an 

increase in the acidity of the water and thus a decrease in the pH value (Sanchez et al., 

2007). This was confirmed by the study of Okash (2024).  

The ecological condition ranged from moderately disturbed (scale 1.58) to very 

disturbed (scale 3.9) due to water pollution, garbage, fishing activities, and boats along 

the shores, as well as untreated sewage collection from several points.  

High values of the index were recorded in the studied area during all months, and 

this was confirmed by the study by Galo and Resen (2024) for the same Canal. 

The highest values of the OPI index were recorded during the cold months, while 

the lowest values were recorded during the hot months and the values were median 

during the remaining months. The reason for the increase in index values during low 

water temperatures may be related to the increase in nitrogen due to rainfall and the 

decrease in nutrient consumption by plankton and aquatic plants. This is consistent with 

the study of Galo (2023), who studied the water and sediments of the Shatt al-Basrah 

Canal.  

The results show that the monthly abundance for total species varied throughout 

the months of the year, as the highest total abundance of organisms was recorded during 

the spring months, especially the end of spring, while the lowest was recorded during the 

hot months, which proves that the presence of species of organisms is linked to changes 

in two environmental factors that are most influential, namely temperature and water 

salinity, as was the case for the decreased values of dissolved oxygen in water which has 

a significant effect on decreasing the abundance of species. This phenomenon was 

confirmed by Al-Baghdadi et al. (2024) in their study. 

The presence of plants is linked to suitable environmental conditions, especially 

the temperature, water salinity, and DO, which play a role in the presence and abundance 

of invertebrates. They feed mainly on plants, lichens, and fungi, and they adapt to the 

plants that colonize the ecosystem. According to Chevalier et al. (2001), the presence of 

plants associated with suitable environmental conditions, especially the two 

environmental factors mentioned above, have a role in the presence and abundance of 
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invertebrates, which feed mainly on plants, lichens, and fungi and adapt to the plants that 

colonize the ecosystem (Chevalier et al., 2001; Guiller et al., 2012).  

The study showed a negative relationship between temperature and the abundance 

of all living organisms, which is consistent with the studies of Al-Baghdadi et al. (2021, 

2024). A negative relationship was also found between water salinity and the crustacean 

group, as the highest abundance was during the spring months coinciding with the lowest 

salinity value, and the results showed less abundance coinciding with the highest salinity 

value during the hot months. These results were confirmed by the study of Al-Baghdadi 

et al. (2024), as they studied the OPI index and two types of snails to monitor the 

environmental changes occurring in the Shatt al-Arab waters, and recorded a positive 

relationship between dissolved oxygen and the abundance of worms, as the highest 

abundance of worms was with increasing DO values, and the least abundance of worms 

was with the lowest DO concentrations in the hot months. 

A positive relationship was recorded between the OPI index and the abundance of 

Polycheta, as the highest values were recorded during January, while the values were low 

with the abundance during the hot months. This finding is consistent with the study of Al-

Kanani et al. (2023), when they studied the effect of organic pollution on a type of 

Polycheta in the Shatt al-Arab. On the other hand, a negative relationship was recorded 

between the abundance of Gastropoda and OPI, as the lowest abundance was recorded 

with the highest values of OPI. This was congruent with the study of Al-Baghdadi et al. 

(2024) regarding the importance of using snails as an indicator of organic pollution. 

Bivalve abundance was associated with moderate temperatures and a high 

abundance of vegetation cover, while no clear relationship was observed with the Organic 

Pollution Index (OPI). Unlike other groups, Cirripedia showed a distinct association with 

salinity and pH levels, displaying a positive relationship with pH and a negative 

relationship with salinity. 

 

Species composition in the current study 

In the present study, approximately 25 species of benthic invertebrates were 

identified, belonging to Bivalvia (9 species), Crustacea (7 species), Gastropoda (6 

species), polychaetes (2 species), and Cirripedia (1 species). This is similar to the 

findings of Ali et al. (2017), who recorded 33 species in a previous study at the Shatt al-

Basrah Canal. 

   Mudflate is an important biodiversity system, despite environmental changes, 

especially changes in temperature and salinity. The benthic fauna of the intertidal zone of 

the Khor Al-Zubair area seems to have been exposed to very harsh environmental 
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conditions, where many species, especially molluscs, and polychaetes, could not survive 

and disappeared. 

Although only a few species of microbes (low biodiversity) are found in intertidal 

mud swamps, they are well adapted to this habitat, having high density and wide 

distribution. 

 

CONCLUSION 

 

       The values of OPI were higher than the maximum acceptable pollution limit of 1 

during all months in the Shatt al-Basrah Canal, and the highest values were recorded 

during January, while the lowest values were during August.  

       The Bivalve group had the highest annual abundance rate, followed by the 

Crustacean, and the lowest annual abundance rate was for Cirripedia, The highest rate for 

all groups was found during May, and the lowest rate for all groups was recorded during 

August, which shows the important role of moderate temperatures in providing adequate 

food and their role in the abundance of invertebrate groups in the bank area. 

       There was a difference in the effect of environmental factors on invertebrate groups, 

and the effect of temperature, salinity, and dissolved oxygen on the distribution of 

invertebrate groups in the polluted environment . 

        The relationship of OPI differed with various invertebrate groups, and the 

relationship was positive with the bivalve group and Polycheta and negative with the 

Gastropoda. Therefore, it considered OPI as an indicator in the studied area since 

Cirripedia and crustaceans were shown. These aquatic organisms are tolerant of organic 

pollution. 

Recommendations 

      The study aimed to identify key invertebrate groups that can indicate pollution in 

areas that severely threaten living organisms.  

       Local and governmental initiatives are urgently needed to clean up the area and 

prevent further pollution and environmental damage caused by the discharge of untreated 

sewage into the canal.   

Author’s contribution 

         All authors reviewed and checked the manuscript, and both authors approved the 

final version. Writing and general supervision by Dr. Nada, collection and analysis by Dr. 

Khaled, review and proofreading by Dr. Mayada 



Study of Benthic Macrofauna and Organic Pollution Indices  

 

1739 

Acknowledgement 

      The authors extend their thanks and appreciation to the Marine Science Center / 

Marine Biology Department, especially Professor Dr. Murtada Dabij Naser for his great 

assistance in reviewing the research, pointing out important notes, and conducting 

statistics for the scientific data of the research. 

REFERENCES  

 

  Abowei, J. F. N. (2010). Salinity, dissolved oxygen, pH and surface water temperature 

conditions in Nkoro River, Niger Delta, Nigeria. Adv. J. Food Sci. Technol., 2(1): 

36- 40. 

Ahmed, M.M., (1975). Systematic study on mollusca from Arabian Gulf and Shatt Al 

Arab. Center for Arab Gulf studies, Basrah Univ. Iraq. 75 pp. 

Ahmed, M. H.; Resen, A. K. and Al-Niaeem, K.S. (2022a). Detection of Antibacterial 

Residues in Nile Tilapia Oreochromis niloticus (L.) in the Shatt Al-Arab river, 

Southern Iraq. Basrah J. Agric. Sci. 35(2), 49-59. 

Ahmed, M. H.; Al-Baghdadi, N. M. and Aufy, L. A. (2024). An Assessment of the 

Water Quality of Some Areas of Shatt al-Arab and the East Hammar Marsh Using 

the Water Quality Index WQI. Egyptian Journal of Aquatic Biology & Fisheries, 

28(6): 2413 – 2424. 

Al-Baghdadi, M.N.; Sultan, N.E. and Abdullah, M.A. (2021). Effect of some 

environmental factors on the occurrence and distribution of Polychaeta 

Namalycastis indica (Southern, 1921) in the intertidal region of Shatt Al-Arab River 

Basrah Iraq. Iraqi J. Aquacult. 18(2): 27-46. 

Al-Baghdadi, N.M.; Abbas, M.F.; Al-Najare, G.A.; Younis, K.H. and Karim, R.M. 

(2024). Monitoring Environmental Changes in the Shatt al-Arab River Using the 

Organic Pollution Index (OPI) and Two Species of Benthic Invertebrates 

Melanoides tuberculata and Neritina violacea. Egyptian Journal of Aquatic Biology 

& Fisheries Vol. 28(3): 889 – 909.   

Ali, Z.; Malik, A. and Cheema, M.A. (2000). Studies on determining a suitable canola-

wheat intercropping pattern. Int. J. Agric Biol. 2: 22-44. 

Ali, M.H.; Al-Mudaffar, N.A.; Mohammed, H.H. and Ahmed, H.K. (2017). Poster of 

Microinvertebrates of Shatt Al-Arab (II). Mollusca DOI: 

0.13140/RG.2.2.33098.67523. 

Ali, M.H.; Al-Mudaffar, N.F.; Mohammed, H.H.; Helmuth, B. and Dwyer, A.M. 

(2021). Winners and Inners and  Losers: Post Conflict Biodiversity in the Stressed 



AL-Baghdadi et al., 2025 1740 

Ecosystem of Khor AL-Zubair, IRAQ, Pakistan Journal of Marine Sciences Vol. 

30(2), 76-95. 

Al-Hejuje, M.M. (2014). Application of water quality and pollution indices to evaluate 

the water and sediments status in the middle part of Shatt Al-Arab River. Ph. D. 

Thesis, College of Science, University of Basrah, 239pp. 

Al-Kanani, H.M.; Sultan, E.N. and Al-Hejuje, M.M. (2023). The Effect of Organic 

Pollution on the Severed Limbs of Namalycastis indica (Southern 1921) in Shatt 

Al-Arab River – Iraq. Egyptian Journal of Aquatic Biology & Fisheries Vol. 27(4): 

745 – 753. 

Boluda, R.; Quintainilla, J.F.; Bonilla, J.A.; Seaz, E. and Goman, M. (2002). 

Application of the microtox test and pollution indices to the study of water toxicity 

in the Albufera Natural Park (Valencia, Spain). Chemosphere, 46: 355-369. 

 Buscail, R.;  Pocklington, R. and  Germain, C. (1995). Seasonal variability of the 

organic matter in a sedimentary coastal environment: sources, degradation and 

accumulation (continental shelf of the Gulf of Lions—northwestern Mediterranean 

Sea, Continental Shelf Research. Vol. 15(7),843-869. https://doi.org/10.1016/0278-

4343(94)E0035-K 

Charles, D.F.; Tuccillo, A.P. and Belton, T.J. (2019). Use of diatoms for developing 

nutrient criteria for rivers and streams: A biological condition gradient approach. 

Ecological Indicators, 96 (1): 258-269. 

Chevalier, L.; Desbuquois, C.; Le Lannic, J.; Charrier, M. (2001). Poaceae in the 

natural diet of the snail Helix aspersa Müller (Gastropoda, Pulmonata). Comptes 

Rendus de l’Académie des Sciences– Series III- Sciences de la Vie 324, 979–987. 

https://doi. org/10.1016/S0764-4469(01)01382-8. 

Durmishi, B.; Ismaili, M.; Shabani, A.; Jusufi, X.J.; Fejzui, MX.; Kostovska, M. and 

Abduli, S. (2008). The physical, physical-chemical and chemical parameters 

determination of River water shkumbini (pena) (part A), BALWOIS-Oherd. 

Republic of Macedonia 27-31. 

EPA. (Environmental Protection Agency) (2001). Parameters of water quality 

interpretation and standards. Environmental Protection Agency. 132p.  

Fouzia, I. and K. Amir. (2013). Diversity pattern of Macrozoobenthos and their relation 

with qualitative characteristics of River Yamuna in Doon Valley Uttarakhand. 

AmericanEurasian Journal of Toxicological Sciences (AEJTS) 5(1): 20-29. 

http://idosi.org/aejts/5(1)13/4. 



Study of Benthic Macrofauna and Organic Pollution Indices  

 

1741 

Galo, A.M. (2023). Levels of Organic Pollution and Petroleum Hydrocarbons in Some 

Fish, Water and Sediments of the Shatt Al-Basrah Canal M. Sc. College of 

Agriculture, University of Basra:225pp. (In Arabic). 

Galo, A.M. and Resen, A.K. (2024). valuation of the Water Quality of the Shatt al-Basra 

Canal Using the (TSI) Trophic Status Index. Egyptian Journal of Aquatic Biology 

& Fisheries Vol.28(2): 1119-1135.   

Gatea, M.H.; Dakhila, A.J. and Dawooda, A.S. (2018). Evalution of water quality 

parameters  for SHATT AL-BASRAH canal  in  Basrah  authorities. Science 

Journal of University of Zakho 6(4), 177-181. 

Grung, M.; Meland, S.; Ruus, A.; Ranneklev, S.; Fjeld, E.; Kringstad, A.; 

Rundberget, J.T.; Cruz, M.D. and  Christensen, J.H. (2021).Occurrence and 

trophic transport of organic compounds in sedimentation ponds for road runoff. 

Science of The Total Environment. Volume 751 

https://doi.org/10.1016/j.scitotenv.2020.141808. 

Guiller, A.; Martin, M.-C.; Hiraux, C. and Madec, L. (2012). Tracing the invasion of 

the mediterranean land snail cornu aspersum aspersum becoming an agricultural 

and garden pest in areas recently introduced. PLoS ONE 7. https://doi.org/10.1371/ 

journal.pone.0049674. 

Hassan, A. A.; Dawood, A. S. and AL-Mansori, N. J. (2018). Assessment of water 

quality of Shatt Al-Basrah Canal using water pollution index. International Journal 

of Engineering and Technology, 7(4) (4.19): 757-762. 

Helmuth, B.; Broitman, B.; Blanchette, C.; Gilman, S.; Halpin, P.; Harley, C.; 

O’Donnell, M.; Hofmann, G.; Menge B. and Strickland, D. (2006). Mosaic 

Patterns of Thermal Stress in the Rocky Intertidal Zone: Implications for Climate 

Change. Ecological Monographs 76(4):461-479. DOI:  10.1890/0012-

9615(2006)076[0461:MPOTSI]2.0.CO;2 

Irin, B.R.; Mansur, M. and Rahman, M.S. (2017). Study on abundance of benthic 

macro invertebrates in relation to soil texture types of sediment in three ponds. Int J 

Agric Res Innov Technol. 7(2):27–35. 

Karmakar, A.R.; Ullah, M.A. and Hasan, MM. (2022). Sedimentary nutrient dynamics 

in homestead fishpond systems from a subtropical coastal area. Agriculture 

12(12):2077.  

https://doi.org/10.1016/j.scitotenv.2020.141808


AL-Baghdadi et al., 2025 1742 

López–López, E. and Sedeño–Díaz, J.E. (2015). Biological indicators of water quality: 

the role of fish and macro invertebrates as indicators of water quality. Ecol. Indic. 

2015:643–661.  

Mamert, O.F.; Hubert, Z.T.; Ernest, K.; Lié, N.T. and Siméon, T. (2016). Influence 

of municipal and industrial pollution on the diversity and the structure of benthic 

macro - invertebrates community of an urban river in Douala, Cameroon. J. Bio . 

Env . Sci .  8(6) : 120-133. 

Moyel, M.S. (2014). Assessment of water quality of the Shatt Al-Arab River, using 

multivariate statistical technique. Mesopotomia Environment Journal 1(1): 39-46. 

ROPME, (1986). Final report. The 18-month Marine Pollution Monitoring and Research 

Program in Iraq. Internal report presented to ROPME unpublished. 

Okash, A.N.; Hammadi, N.S. and Al-Abbad, M.Y. (2022). The first record of insect 

Podura aquatica L. (Collembola, Isotomidae) in southern Iraq with some 

environmental parameters effect on its density. AACL Bioflux, Aquaculture, 

Aquarium, Conservation & Legislation Volume 15, Issue 5. 

http://www.bioflux.com.ro/aacl 

Okash, A.N. (2023). Biodiversity of some Macroinvertebrates in  Garmat Ali River and 

Shatt AL-Basrah Canal in Basrah Province, South Iraq. Ph. D. Thesis, Coll. Agric., 

Univ. Basrah 168 p. 

 Parmesan, C. (2006). Ecological and Evolutionary Responses to Recent Climate 

Change. Annu. Rev. Ecol. Evol. Syst. 37: 637–669. 

https://doi.org/10.1146/annurev.ecolsys.37.091305.110100 

Schratzberger, M. and Ingels, J. (2018). Meiofauna matters: the roles of meiofauna in 

benthic ecosystems. J Exp Mar Bio Ecol. 502:12–25.  

Sharma, S. and Barkale, S. (2016). The species richness and abundance of macro– 

invertebrates in Bilawali Talab, Indore (MP). India. Int J Fish Aquat. 

2016;4(5):311–315.  

Sánchez, E.; Colmenarejo, M.F.; Vicente, J.; Rubio, A.; García, M.G.; Travieso, L. 

and Borja, R. (2007). Use of the water quality index and dissolved oxygen deficit 

as simple indicators of watersheds pollution. Ecological Indicators, 7(2): 315-328. 

UNEP, H. (2001). The Mesopotamian marshlands: demise of an ecosystem. Division of 

early warning      and assessment, United Nations Environment Program (UNEP) 

Nairobi, Kenya, 46pp. 

https://www.annualreviews.org/search?value1=Camille+Parmesan&option1=author&noRedirect=true
https://www.annualreviews.org/content/journals/10.1146/annurev.ecolsys.37.091305.110100
https://www.annualreviews.org/content/journals/10.1146/annurev.ecolsys.37.091305.110100
https://doi.org/10.1146/annurev.ecolsys.37.091305.110100


Study of Benthic Macrofauna and Organic Pollution Indices  

 

1743 

Wurtsbaugh, W. A.; Paerl H.W. and Dodds, W.K. 2019. Nutrients, eutrophication and 

harmful algal blooms along the freshwater to marine continuum. Wiley 

Interdisciplinary Reviews Water 6(5):e1373. DOI: 10.1002/wat2.1373. 

 


