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Abstract: 
Seasonal variations of the species composition and abundance of Cladocera were studied in two 

stations at the end of the Tigris River and one station at the confluence of the Tigris with Euphrates area, at 

the beginning of the Shatt Al-Arab River in Al-Qurnah North of Basrah Province, from October 2015 to 

August 2016. Samples of zooplankton were collected by plankton net 100-µm. mesh size. The population 

density of Cladocera ranged between 1 Ind /m³ during summer and 211 Ind./m³ during winter at station 1 

(Al-Jewaber Bridge). A total of 16 species of Cladocera belonging to 12 genera were recorded in the study. 

The average density of Cladocera ranged from 23.2 ind./m
3
 at Station 2 (Hamayon Bridge) to 53.7 Ind./m

3
 at 

Station 1 (Al-Jewaber Bridge). The results showed that the Bosmina meridionalis was dominant at the three 

stations 47.8%, while the other species were as follow Moina affinis 15.1%, Daphnia lumholtzi 9.3%, 

Simocephalus (Simocephalus) vetuloides 8.1% and Daphnia exilis 6.6% of the total Cladocera.  
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Introduction: 
 Tigris River originates from the Taurus 

Mountains, southeast of Turkey. The length of the 

river is about 1,718 Km, four hundred kilometers in 

Turkish territory, Fifty kilometers in Syrian territory 

and 1400 Km in Iraqi territory. The Tigris River 

joins with the Euphrates River in the south of Iraq at 

Al-Qurna City and Garmat Ali, to form Shatt Al-

Arab, this flows into the Arabian Gulf (1). 

 Cladocerans (water fleas) are primarily 

freshwater small-sized (0.2–6 mm), branchiopod 

crustaceans, inhabiting pelagic and littoral zones. 

Four cladocerans orders are recognized (2) and 

about 620 species are currently known. They 

inhabit most types of continental fresh and saline 

water habitats, occurring more abundantly in both 

temporary and permanent stagnant waters (3). 

 The Cladocera have an important and 

active role in the ecosystem because of its location 

in the food chain between phytoplankton and fish 

and predatory invertebrates, and considered an 

important food for fish, especially small fish, as 

well as an indicator to the environmental condition 

because of its sensitivity to any changes happening 

in the environment (4; 5). 

 In Iraq, the researchers began studying 

zooplankton about 97 years ago.  
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The first research was published by Gurney (6), in 

which about 40 species of aquatic invertebrates 

were collected by Dr. Bu Buxton and reported 

during 1917 and 1918 in Amara Province and its 

environs. They recorded eighteen species of 

Cladocera. Then Mohammad (7) study in the center 

and south of Iraq, recorded 23 species of the 

Cladocera, including 15 species as a first record in 

Iraq. Whereas AL-Hammed (8) and Khalaf & 

Smirnov (9) study in central and southern Iraq, the 

study included twenty-three species of the 

Cladocera as well as other species. Also Khalaf et 

al. (10) studied the seasonal variations in the 

density of two species of water fleas in the marine 

fish farm in Zaafaraniyah City with some 

environmental factors such as air temperature and 

dissolved oxygen. 

 Mohammad (11) concluded that species 

of the Cladocera are predominant within the 

zooplankton of the Euphrates River in Fallujah 

while the Copepoda was dominated in the Tigris 

River in Baghdad. Salman et al. (12) showed 

seasonal differences of zooplankton in the Shatt Al-

Arab River and they found that the Cladocera was 

dominant followed by the Copepoda. In the Garma 

marshes Al Saboonchi et al. (13) recorded seven 

species of Cladocera. Mohammad (14) found 

thirteen species of the Cladocera in the Tigris River 

in Baghdad, and while Mangalo & Akbar (15) 

found eighteen species were recorded in the 
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Euphrates in Falluja . Al-Zubaidi (16) reported, the 

Cladocera is more abundant than other zooplankton 

groups in Shatt Al-Arab. Ajeel (17) stated that 

Cirripede larvae were dominant in Shatt Al-Arab, 

followed by the Cladocera. Whereas in Garmat Ali 

River the Copepoda were dominant followed by 

Cladocera (18), and in Shatt Al-Arab River (Al-

Ashar) the Cladocera were dominant constituting 

73% of the total zooplankton (19). 

The current study is conducted to show the 

importance of zooplankton in the aquatic 

environment and to reinforce studies of this group 

of zooplankton in different areas of Basrah and to 

know the distribution of Cladocera and to monitor 

the effects of some physical and chemical 

parameters on abundance of this group. 

     
Materials and methods 
Study area 
 This study was carried out seasonally 

from three stations South Tigris River, North of 

Basrah between October 2015 and August 2016 Fig. 

1. The first station located near Al-Jewaber Bridge 

(31° 0953ʹ 0.45 N and 47° 2556ʹ 0.89 ״  E). The ״

second station near Hamayon Bridge (31° 0748ʹ 

0.15 N and 47° 2638ʹ 0.79 ״  E) and the third station ״

at the confluence of Euphrates and Tigris area in 

Al-Qurna region (31° 0042ʹ 71  ʹN and 47° 2623 ״

0.23  .(E ״

 

 Sample collection 

 Zooplankton samples were collected 

seasonally from surface water by using zooplankton 

conical tow net, mesh-sized 100 μm and having a 

mouth aperture of 40 cm in diameter. A digital 

flow-meter was mounted in the middle of the mouth 

of the zooplankton net. The net was horizontally 

towed behind a boat running at its lowest speed for 

10-15 minutes, and then collect the zooplankton that 

have been retained by the net. The reading of the 

flow meter was taken before and after towing. At 

each station, samples of zooplankton were 

collected, transferred to containers (plastic bottles). 

The plankton samples were immediately fixed in 

4% formaldehyde (20). 

 Water temperatures were measured by a 

thermometer with 0.1ºC. Salinity and pH 

measurements were performed by YSI 556 MPS. 

Dissolved oxygen concentrations were measured by 

Winkler method. Turbidity was measured by 

HANNA instrument, Microprocessor Turbidity 

Meter HI 93703. 

 In the laboratory, samples were poured 

into a graduated vessel, and diluted if densely 

populated. Then a 10 ml subsample was taken and 

placed in a Bogorov counting chamber (21), 

examined and counted under a compound and 

dissecting microscope. This procedure was repeated 

for 3 times, and then the whole sample was 

examined for the rare species. The volume of water 

was calculated using the method of (22).  

V = Π   r
2
 d 

Where: 

 V = volume of water filtered by the net and is 

measured in cubic meters 

 Π = (3.14) 

 r = half diameter of the net mouth aperture (20 cm) 

 d = number of revolutions of the flow meter 

multiplied at 0.3. 

 

 Then the result was dividing by 10,000 to 

convert the result unite per cubic meters . The 

numbers of individuals were calculated in the 

sample diluted to 1000 ml in the manner prescribed 

by (23), and expressed the result in cubic meter. 

No./m
3
 = (C X VI ) / ( VII  X VIII) 

 

Where: 

   C = the number of individuals in the subsample  

  VI = volume of sample (ml). 

  VII = the size of the subsample (10 ml). 

 VIII = volume of water filtered in cubic meters 
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Figure 1. Map of the study area taken by using Google Earth program. 

 

Ecological Indices 

1- Diversity index (H) Shannon -Weaner 

The diversity index (H) was calculated from the 

equation of Shannon-Weaner (24) as follows: 

�̅�= - ∑ (ni / N) ln (ni / N) 

Where: 

ni = Number of members of the same species 

N = The total number of individuals in the sample 

 

2 - Evenness (J) 

Evenness (J) was calculated by the equation of 

Pielou (25): 

J = H / ln S 

Where: 

H = Shannon Weaner diversity index 

S = Number of species 

 

3 - Richness index (D) 

Richness was calculated by the equation of 

Margalef (26) as follows: - 

D = S-1 / ln N 

Where: 

D = richness index 

S = total number of species 

N = total number of individuals 

 

Results: 
Hydrographic features of the stations 

 The water temperatures at three stations 

were very close to each other, ranging between 9.5 

°C (in January 2016) at Station 1 (Al Jewaber 

Bridge) and 37.5 °C (in the summer 2016) at Station 

3 (Shatt Al-Arab). Salinity changed from 1‰ at 

station 2 (Hamayon Bridge) to 1.8‰ at station 3. 

pH ranged from 7.5 - 8.2 and dissolved oxygen 

from 6 mg/L at station 3 to 8.7 mg/L at station 1. 

While the highest value of turbidity was 99.8 NTU 

during the winter at station 1, and the lowest 8.8 

NTU was recorded during spring at station 3 (Fig. 

2). 
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Figure 2. Water temperatures, Salinity, pH, dissolved oxygen and turbidity at the end of Tigris River 

between October 2015 and August 2016. 

 

Station 1 

 A total of 10 species of Cladocera 

belonging to 9 genera were recorded at this station. 

The density of Cladocera ranged from 1 Ind./m
3
 (in 

Summer)  to 211 Ind./m
3
 (in Winter)  (Table 1). The 

average of seasonal density was 54 Ind./m
3
 . The 

highest peak was recorded by Bosmina meridionalis 

at Winter (116 Ind./m
3
) which comprised 54.5% of 

total Cladocera followed by Daphnia lumholtzi 

19.4%, Daphnia exilis 12.9%, Simocephalus 

(Simocephalus) vetuloides 9.7% and Alona costata 

2.3% (Fig. 3). 

 

Table 1. Seasonal Cladocera density (Ind./m
3
) at St. 1 (Al-Jewaber Bridge) 

 Species of Cladocera Autumn Winter Spring Summer 

1 Alona costata  1 4 0 1 

2 Bosmina meridionalis 0 116 2 0 

3 Camptocercus rectirostris 0 0 1 0 

4 Daphnia exilis 0 28 0 0 

5 Daphnia lumholtzi 0 42 0 0 

6 Dunhevedia crassa 0.1 0 0 0 

7 Ilyocryptus agilis  0 0.02 0 0 

8 Moina affinis 0.1 0 0 0 

9 Pleuroxus paraplesius 0.1 0 0.01 0 

10 Simocephalus (Simocephalus) vetuloides  0 21 0.02 0 

 Total Cladocera 1.3 211.02 3.03 1 
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Figure 3. Percentages of dominant species of 

Cladocera at St. 1 (Al-Jewaber Bridge). 

Station 2 

 Fifteen species of Cladocera belonging to 12 

genera were recorded in this station. The density of 

Cladocera ranged from 3 Ind./m
3
 (in Summer)  to 

72.5 Ind./m
3
 (in Winter) (Table 2). The average 

seasonally density was 24.4 Ind./m
3
. The highest 

peak belonged to Bosmina meridionalis at Winter 

(47 Ind./m
3
) which comprised 48.1% of total 

Cladocera followed by Simocephalus 

(Simocephalus) vetuloides 9.5%, Moina affinis 

7.2%, Alona costata 5.4% then Camptocercus 

rectirostris and Pleuroxus paraplesius 5.1% (Fig. 

4). 

     

Table 2. Seasonal Cladocera density (Ind./m
3
) at St. 2 (Hamayon Bridge) 

 Species of Cladocera  Autumn Winter Spring Summer 

1 Alona  costata   0.1 3.2 1 1 

2 Alona  rustica  rustica  0 0 0.01 0 

3 Bosmina  meridionalis  0 47 0 0 

4 Camptocercus  rectirostris  2 2 1 0 

5 Chydorus  sphaericus  sphaericus  0 1 0.01 0.01 

6 Daphnia  exilis  0 2 0 0 

7 Daphnia  hyalina   0 2.1 0 0 

8 Diaphanosoma  brachyurum  1 0.8 0 0 

9 Dunhevedia  crassa  2 0 0 1 

10 Ilyocryptus  agilis   0 0.2 0 0 

11 Moina  affinis  2 3 1 1 

12 Pleuroxus  paraplesius  5 0 0 0 

13 Scapholeberis  kingi  0 3.2 1 0 

14 Simocephalus  (Echinocaudus)  exspinosus   0 0 3 0 

15 Simocephalus  (Simocephalus)  vetuloides   0.1 6.2 3 0.01 

 Total Cladocera  12.2 72.5 10.02 3.02 

 

 
Figure 4. Percentages of important species of 

Cladocera at St. 2 (Hamayon Bridge). 

Station 3 

 A total of 15 species of Cladocera belonging 

to 11 genera were recorded in this station. The 

density of Cladocera ranged from 26 Ind./m
3
 (in 

Summer)  to 88 Ind./m
3
 (in Winter) (Table 3). The 

average seasonal density was 47 Ind./m
3
. The 

highest peak belonged to Bosmina meridionalis at 

Winter (72 Ind./m
3
) which comprised 38.7% of total 

Cladocera followed by Moina affinis 35.6%, 

Diaphanosoma brachyurum 6.9% and 

Simocephalus (Simocephalus) vetuloides 5.3%, 

(Fig. 5). 
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Table 3. Seasonally Cladocera density (Ind./m
3
) at St. 3 (Al-Qurna region) 

 Species of Cladocera Autumn Winter Spring Summer 

1 Alona  costata  0 3 0 1 

2 Alona  rustica  rustica 0 0 1 0 

3 Bosmina  meridionalis 0 72 1 0 

4 Camptocercus  rectirostris 1 0 1 0 

5 Chydorus  sphaericus  sphaericus 0 0 1 0 

6 Daphnia  exilis 0 3 0 0 

7 Daphnia  hyalina  0 3 1 0 

8 Daphnia  lumholtzi 0 4 0 0 

9 Diaphanosoma  brachyurum 10 0 2 1 

10 Dunhevedia  crassa 1 0 0 0 

11 Ilyocryptus  agilis  0 1 0 0 

12 Moina  affinis 25 0 18 24 

13 Pleuroxus  paraplesius 3 0 0 0 

14 Simocephalus  (Echinocaudus)  exspinosus  0 0 1 0 

15 Simocephalus  (Simocephalus)  vetuloides  4 2 4 0 

 Total Cladocera 44 88 30 26 

 

 
Figure 5. Percentages of important species of 

Cladocera at St. 3 (Al-Qurna region) 

 

Cladocera 

  In the study, we recorded 16 species of 

Cladocera belonging to 12 genera. The average 

density of Cladocera ranged between 23.2 Ind./m
3
 

in Station 2 and 53.7 Ind./m
3
 in Station 1 (Table 4). 

The average density was 41.2 Ind./m
3
 and 

constituted 35.2% of total zooplankton in all three 

stations. The results showed that the Bosmina 

meridionalis was dominant in the three stations 

(47.8%), the second important species was Moina 

affinis 15.1%, Daphnia lumholtzi 9.3%, 

Simocephalus (Simocephalus) vetuloides 8.1% and 

Daphnia exilis 6.6% of the total Cladocera (Fig 6).  

 

 

Table 4. Average density of Cladocera (Ind./m
3
) at three stations (Al-Jewabwe Bridge, Hamayon 

Bridge and Al-Qurna region) at the end of the Tigris River 
 Species of Cladocera St. 1 St. 2 St. 3 

1 Alona  costata  1.2 1.3 1 

2 Alona  rustica  rustica - 0.002 0.25 

3 Bosmina  meridionalis 29.5 11.7 18 

4 Camptocercus  rectirostris 0.2 1.2 0.5 

5 Chydorus  sphaericus  sphaericus - 0.3 0.25 

6 Daphnia  exilis 7 0.5 0.7 

7 Daphnia  hyalina - 0.5 1 

8 Daphnia  lumholtzi 10.5 - 1 

9 Diaphanosoma  brachyurum - 0.2 3.3 

10 Dunhevedia  crassa 0.03 0.75 0.25 

11 Ilyocryptus  agilis  0.005 0.05 0.25 

12 Moina  affinis 0.03 1.7 16.7 

13 Pleuroxus  paraplesius 0.03 1.2 0.7 

14 Scapholeberis  kingi - 0.8 - 

15 Simocephalus  (Echinocaudus)  exspinosus - 0.7 0.25 

16 Simocephalus  (Simocephalus)  vetuloides  5.2 2.3 2.5 

 Total Cladocera 53.7 23.2 46.6 
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Figure 6. Percentages of important species of 

Cladocera at three stations (Al-Jewabwe Bridge, 

Hamayon Bridge and Al-Qurna region) at the 

end of Tigris River 

 

Ecological Indices 

Diversity index (H) Shannon Weaner 

 At St. 1, the highest value of diversity 

index was 1.22 occurring in Winter, while the 

lowest value 0.00 were recorded during Summer 

and the average value was 0.86 at St. 1, whereas the 

highest rate 1.66 during Spring and the lowest rate 

1.14 during Summer and the average 1.42 at second 

station, while at third station the diversity index 

ranged from 0.32 – 1.44 at Summer and Spring 

respectively and the average was 0.94 (Fig 7). 

 

 
Figure 7. Seasonal variation in the Diversity (H) 

of Cladocera during the period study at the end 

of Tigris River (St. 1 Al-Jewabwe Bridge, St. 2 

Hamayon Bridge and St. 3 Al-Qurna region) 

 

Evenness (J) 

 The highest value of evenness at St. 1 

was 0.68, recorded during Winter, while the lowest 

value was 0.00 recorded in Summer with average of 

0.44, At St. 2 the highest value of evenness was 

0.80 and the lowest 0.56 during Spring and Winter 

respectively with average of 0.71. Whereas at St. 3 

the values of evenness ranged between 0.30 and 

0.69 during Summer and Autumn respectively with 

average of 0.51 (Fig 8). 

 

 
Figure 8. Seasonal variation in Evenness (J) of 

Cladocera during the period study at three 

stations (St. 1 Al-Jewabwe Bridge, St. 2 

Hamayon Bridge and St. 3 Al-Qurna region) 

 

Richness index (D) 

 Richness values ranged from 0.00 – 0.79 

during Summer and Autumn respectively with 

average of 0.68 at station 1, and 1.14 – 1.66 during 

Summer and Spring respectively with average of 

1.42 at station 2, while at station 3 it ranged 

between 0.32 and 1.44 during Summer and Spring 

respectively with average of 0.94 (Fig 9). 

 

 
Figure 9. Seasonal variation in the Richness (D) 

of Cladocera during the period study at three 

stations (St. 1 Al-Jewabwe Bridge, St. 2 

Hamayon Bridge and St. 3 Al-Qurna region) 

 

Jacquard's Index 

 Jaccard's similarity index was calculated for 

the Cladocera at the three stations; the highest 

similarity value was between stations (2) and (3) 

while the lowest value of similarity was between 

stations (1) and (2) (Fig. 10). 
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Figure 10. Cluster of the Similarity index (Jaccards) of the Cladocera during the period study at three 

stations (St. 1 Al-Jewabwe Bridge, St. 2 Hamayon Bridge and St. 3 Al-Qurna region) 

 

Discussion: 
 The spatial and temporal distribution of 

zooplankton varies according to the prevailing 

environmental conditions in the region. Differences 

may also arise due to the nature of plankton 

distribution, also, irregularities that may be the 

cause of large differences in net (27). Moreover, the 

mesh-size of the net is an important factor 

controlling the quality and quantity of the catch. 

Environmental factors play an important role on the 

aquatic environment, water temperature affecting 

many properties through melting gases and salt 

(28). 

 The different uses of water and the rise of 

groundwater levels in the central and southern 

regions of Iraq lead to higher salinity rates. The 

highest value of salinity obtained at the third station 

(Shatt Al-Arab in Al-Qurna region) reaching 1.8 ‰. 

While the water discharged from the Tigris River 

decreases salinity, the lowest salinity value was at 

the first station (Al-Jewaber Bridge) reaching 1.0 

‰. During the current study, the salinity and 

turbidity were not affected by temperature. The 

concentration of salinity increased from the first 

station towards the third station, while the turbidity 

reversed from the freshwater resource through 

Tigris River. This study is consistent with (29, 30). 

 The present results showed that there 

were differences in the abundance of Cladocera in 

the three stations sampled and showed a clear 

decrease in Cladocera density that may be due to 

temperature, abundance of the food and the 

pollution caused by human and agricultural 

activities. In addition the river flow has a significant 

impact on the densities of zooplankton as well as 

the amount of nutrients which impact the density of 

phytoplankton, which is the main food to the 

Cladocera. This leads to low densities and these 

results agree with Al-Jizani, (31), where he referred 

to the pollution that leads to a reduction of diversity 

and this is agree with most studies achieved on the 

water of Tigris River (32, 33 and 34). Station 1 (Al-

Jewaber Bridge) apparently is the richest one, this is 

probably due to the presence of dense aquatic 

plants. 

 A low diversity of cladocerans can be 

found in this area, as well as in temporary water 

bodies, which may be related to the negative 

influence of human activities, and may lead to 

decrease of diversity or even local extinction of 

some species. The results showed that Bosmina  

meridionalis was dominant at three stations, this 

indicates that this species have wide range of 

tolerance to the different environmental conditions, 

whereas the species of Cladocera which were less 

abundante may have a narrow range of tolerance.  

 In the study area, it was observed that the 

Cladocera had the lowest densities during Winter 

then Autumn, Spring and Summer. While in the 

Garmat Ali River, it had the highest density during 

Summer followed by Spring then Autumn, and 

Winter (18). The salinity recorded in the current 

study ranged from 1.0 – 1.8 ‰ while, in the study 

of Ajeel et al. (18) it was 3.0 ‰. In addition, the 

difference in abundance of phytoplankton and 

environmental pollutants have an impact on the 

abundance of zooplankton in general. 

 It was observed that the highest density 

of Cladocera was 211 Ind./m
3
 recorded at station 1 

during Winter, whereas, Ajeel (35) recorded the 

lowest value in Garmat Ali River, where the current 

study, recorded 7207 Ind./m
3
 during April 1997, 

other previous studies such as: Salman et al. (12) 

recorded 520 Ind./m
3
 in January 1983 at Shatt Al-

Arab, while in 1998 Al-Zubaidi (16) recorded the 

highest number of Cladocera in Shatt Al-Arab was 

10854 Ind./m
3
 during August 1994. whereas 

Mangalo and Akbar (15) recorded 29 Ind./m
3
 during 

April, in Tigris River near Baghdad City and 292 

Ind./m
3
 in Diyala River in March. These differences 

in densities of Cladocera in different regions were 

due to the differences in environmental conditions 

and the differences in the mesh size that was used in 

the sampling. Table (5) shows densities of 

Cladocera in several areas in Basrah. 

 It has been shown through the present 

study that Cladocera species bloomed mainly during 
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Spring followed by Autumn then Winter and 

Summer at all stations, and this result agrees with 

the study of Ajeel (35), and confirmed the results of 

the ecological indices the diversity index (H) show 

high value during Spring at station 2, and decrease 

value during Summer at station 1, while, the values 

of Richness index (D) were high during Autumn 

and low during Summer at station 1. Whereas 

Evenness index (J) were high during Spring at 

station 2 and low during Summer at station 1. The 

high diversity may be attributed to the lack of 

pollution in this region and this is consistent with 

the conclusion drawn by Al-Jizani (31) who 

suggested that pollution leads to reduce the 

diversity index. 

 In the study area, 16 species of Cladocera 

were recorded, ten species were identified in station 

1 and fifteen species in each of the other two 

stations. This is in accordance with the findings of 

Ajeel et al. (36) that fourteen species of Cladocera 

were identified in the nearby region of southern 

marshes (Hour Al-Hammar) of Iraq. Similarly, in 

Shatt Al-Arab estuary towards Al-Amara City, 14 

species were also reported (6). While Tigris River 

recorded 25 species (37) and 23 species were 

recorded in Shatt Al-Arab River (35), 20 species in 

Al-Hawiza marshes and Al-Izze river (36) whereas 

19 species in Shatt Al-Arab River and 15 species in 

Garmat Ali River (32), 12 species in Garmat Ali 

River (18), 8 species in Shatt Al-Basrah (38), 5 

species in Shatt Al-Arab (39). 

   

Table 5. Density of Cladocera (ind. /m
3
) in 

Basrah Province reported by various authors 

Locality 
Mish - 

size (mm) 

Cladocera 

(Ind./m3) 
References 

Shatt Al-Arab 0.090 0.3 - 229 35 

Shatt Al-Arab 0.090 4 - 10854 16 

Shatt Al-Arab 0.090 0.3 - 2560 40 

Garmat Ali 0.090 17.5 - 12539 40 

Garmat Ali 0.250 3 - 98 18 

Shatt Al-Arab 0.120 0 - 2118 17 

Shatt Al-Basrah 0.120 0 - 5 17 

Al-Qurna 0.120 1.27-2435 41 

Al-Hartha near 

the paper mill 

Factory 

0.120 1.2-91225 41 

Shatt Al-Basrah 0.120 0 - 5267 38 

Aboflos 0.120 11216 42 

Al-Seba 0.085 0 - 1640 21 

Al-Faw 0.085 0 - 425 21 

Al-Ashar 0.085 0.01-18922 39 

Abu Al-Khasib 0.085 4.9 – 818 39 

End of Tigris 

River 
0.100 1 - 211 Present study 

The confluence 

of the Tigris 

and Euphrates 

at Al-Qurna 

0.100 26 - 88 Present study 

 

 

Conclusions: 
The results of the current study showed that a 

low diversity of cladocerans can be found in this 

area, and Bosmina meridionalis was dominant at the 

three stations. This indicate that these species have 

wide range of tolerance to the different 

environmental conditions, whereas those species of 

Cladocera which were rare in abundance such as A.  

costata, C.  rectirostris, P.  paraplesius, D.  

brachyurum and S.  (S.)  vetuloides may have 

narrow range of tolerance to these environmental 

conditions. 
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 العراق –ووفرة وتوزيع متفرعة اللوامس في نهاية نهر دجلة شمال البصرة  تنوع

 
 محمد فارس عباس   شاكر غالب عجيل 

 
 .العراق ،البصرة ،جامعة البصرة ،مركز علوم البحار ،قسم الاحياء البحرية

 
 الخلاصة:

دجلة ومحطة واحدة في منطقة التقاء نهري دجلة تم دراسة التغيرات النوعية والكمية لمتفرعة اللوامس في محطتين في نهاية نهر  

. جمعت العينات بواسطة شبكة الهائمات ذات حجم فتحاتها 2016لغاية اب  2015والفرات في منطقة القرنة خلال الفترة من تشرين الاول 

فرد/م 1مايكرون. تراوحت كثافة متفرعة اللوامس بين  100
3

فرد/م 211خلال فصل الصيف الى  
3

الشتاء في المحطة الاولى  خلال فصل 

جنس في منطقة الدراسة. معدل الكثافة لمتفرعة اللوامس تراوح بين  12نوع من متفرعة اللوامس تعود الى  16)جسر الجوابر(. تم تسجيل 

فرد/م 23.2
3

فرد/م 53.7في المحطة الثانية )جسر همايون( الى  
3

 Bosmina meridionalisفي المحطة الاولى. اظهرت النتائج ان النوع  

 Moina affinis 15.1  ،%Daphnia lumholtzi 9.3  ،%Simocephalus% ثم  47.8كان سائدا في المحطات الثلاثة وكانت نسبته 

(Simocephalus) vetuloides 8.1  و %Daphnia exilis 6.6 نظراً لأهمية العوالق الحيوانية في % من مجموع متفرعة اللوامس .

 ديد توزيع متفرعة اللوامس وتأثير بعض العوامل البيئية عليها، أجريت هذه الدراسة.البيئة المائية ولتح

 
 .وفرة، متفرعة اللوامس، توزيع، نهر دجلة، شمال البصرةالكلمات المفتاحية: 

 
 
 


