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ppt 11.58 11.84 11.82 11.90 11.87 11.87 12.31 13.01 

 

C 17.58 17.01 17.79 19.36 22.00 22.02 20.91 17.94 
pH  8.34 8.20 8.32 8.40 8.43 8.35 8.32 8.34 

TDS g/l 6.91 6.71 7.49 7.24 5.31 6.24 6.53 7.80 

 

mg/l 7.03 7.17 7.10 7.08 7.77 7.35 7.04 7.19 

 

g/l

 

681.50 673.88 751.13 701.50 635.50 765.17 753.50 700.25 

 

g/l

 

1.52 0.93 1.40 0.94 0.76 0.93 1.24 1.21 

 

g/l

 

23.29 22.03 19.74 18.95 18.08 29.34 25.64 37.69 

 

g/l

 

22.44 15.22 8.17 4.78 7.13 14.94 14.80 9.18 

 

g/l

 

630.36 652.39 739.79 687.15 622.43 742.83 729.11 671.14 

 

g/l

 

59.99 33.56 26.60 25.51 32.88 38.88 49.45 43.26 

 

g/l

 

247.63 259.50 281.88 268.75 241.50 280.00 258.20 326.50 

 

g/l

 

14.01 20.19 12.66 16.66 19.98 15.72 17.01 22.78 

 

g/l

 

31.29 41.24 28.50 34.20 36.33 36.23 43.66 53.44 

 

g/l

 

17.23 20.55 15.84 17.54 16.35 21.35 26.66 30.66 

           

ppt 12.34 11.8 12 11.9 11.6 
Ec  18.23 17.5   17.7 

  

C 16.28 11.2 20.6 26.6 8.2 
pH  8.43 8.3 8.3 8.3 17.7 

TDS g/l 9.19 8.8  3.1 8.8 

 

mg/l 8.34 6.7 6.9 6.7 7.4 

 

g/l

 

673 486.17 739.11 862.5 658.6 

 

g/l

 

1.425 1.68 10.21 0.7 3.5 

 

g/l

 

25.3 27.43 7.47 27 26.9 

 

g/l

 

12.6 5.59 7.21 19.1 44 

 

g/l

 

633.7 443.46 683.88 815.6 584.2 

 

g/l

 

39.3 42.71 22.82 46.9 74.4 

 

g/l

 

434.75 206.83 271.71 180.4 293.2 

 

g/l

 

17.125 6.06 632.17 17.01 33 

 

g/l

 

42.25 22.44 654.99 34.58 69 

 

g/l

 

25.125 6.06 22.82 17.57 36 



ANOVAOne way

 
ANOVA 

  
Sum of 
Squares df Mean Square F Sig. 

 

Between 
Groups 401399.830 5 80279.966 5.167 .001 

 

Within Groups 590445.104 38 15538.029 

   

Total 991844.934 43 

    

Between 
Groups 

29.318 5 5.864 8.836 .000 

 

Within Groups 25.217 38 .664 

   

Total 54.535 43 

    

Between 
Groups 114.683 5 22.937 .165 .974 

 

Within Groups 5279.499 38 138.934 

   

Total 5394.182 43 

     

4712.549 5 942.510 6.934 .000 

 

Within Groups 5164.920 38 135.919 

   

Total 9877.468 43 

    

Between 
Groups 426892.375 5 85378.475 5.022 .001 

 

Within Groups 646003.238 38 17000.085 

   

Total 1072895.613 43 

    

Between 
Groups 576.267 4 144.067 .304 .873 

 

Within Groups 16128.602 34 474.371 

   

Total 16704.869 38 

    

Between 
Groups 320300.551 5 64060.110 18.968 .000 

 

Within Groups 128339.531 38 3377.356 

   

Total 448640.081 43 

    

Between 
Groups 1139.452 5 227.890 7.415 .000 

 

Within Groups 1167.934 38 30.735 

   

Total 2307.386 43 

    

Between 
Groups 

6387.926 5 1277.585 8.522 .000 

 

Within Groups 5696.753 38 149.915 

   

Total 12084.679 43 

    

Between 
Groups 

2776.422 5 555.284 5.006 .001 

 

Within Groups 4215.254 38 110.928 

   

Total 6991.676 43 

   



 
R

Correlations           

              

Pearson Correlation 1          

 

Sig. (2-tailed) .           

N 44          

 

Pearson Correlation -0.21 1.00          

Sig. (2-tailed) 0.17 .          

N 44.00 44.00         

 

Pearson Correlation 0.04 0.03 1.00         

Sig. (2-tailed) 0.80 0.84 .         

N 44.00 44.00 44.00        

 

Pearson Correlation 0.15 0.47 0.38 1        

Sig. (2-tailed) 0.34 0.00 0.01 .        

N 44.00 44.00 44.00 44       

 

Pearson Correlation 0.97 -0.28 0.00 0.07 1.00       

Sig. (2-tailed) 0.00 0.06 0.98 0.64 .       

N 44.00 44.00 44.00 44.00 44.00      

 

Pearson Correlation 0.06 0.32 0.69 0.73 0.03 1.00      

Sig. (2-tailed) 0.73 0.05 0.00 0.00 0.83 .      

N 39.00 39.00 39.00 39.00 39.00 39.00     

 

Pearson Correlation -0.10 0.14 0.12 -0.07 -0.13 -0.20 1.00     

Sig. (2-tailed) 0.51 0.35 0.45 0.64 0.40 0.23 .     

N 44.00 44.00 44.00 44.00 44.00 39.00 44.00    

 

Pearson Correlation -0.17 0.48 0.11 0.41 -0.25 -0.16 0.11 1.00    

Sig. (2-tailed) 0.27 0.00 0.47 0.01 0.10 0.34 0.49 .    

N 44.00 44.00 44.00 44.00 44.00 39.00 44.00 44.00   

 

Pearson Correlation 0.08 0.42 0.12 0.44 0.10 0.07 0.21 0.69 1.00   

Sig. (2-tailed) 0.59 0.00 0.42 0.00 0.53 0.66 0.16 0.00 .   

N 44.00 44.00 44.00 44.00 44.00 39.00 44.00 44.00 44.00  

 

Pearson Correlation 0.21 0.27 0.10 0.35 0.27 0.16 0.22 0.33 0.91 1  

Sig. (2-tailed) 0.17 0.07 0.50 0.02 0.07 0.33 0.15 0.03 0.00 .  

N 44 44 44 44 44 39 44 44 44 44 

** Correlation is significant at the 0.01 level (2-tailed).

       

* Correlation is significant at the 0.05 level (2-tailed).
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r=0.79 n=47

   P<0.05  N=46        F(3.90
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n=47F(2.36)
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Talassionema nizchiodes 
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 (r

Spearman's rho     

  
Correlation Coefficient 1  

Sig. (2-tailed) .  

N 37 

 

Correlation Coefficient 0.01 

 

Sig. (2-tailed) 0.94 

 

N 35.00 

 

Correlation Coefficient -0.31 

 

Sig. (2-tailed) 0.07 

 

N 35.00 

pH Correlation Coefficient -0.28 

 

Sig. (2-tailed) 0.11 

 

N 35.00 

TDS Correlation Coefficient 0.42 

 

Sig. (2-tailed) 0.03 

 

N 27.00 

 

Correlation Coefficient 0.18 

 

Sig. (2-tailed) 0.32 

 

N 34.00 

 

Correlation Coefficient -0.40 

 

Sig. (2-tailed) 0.02 

 

N 35.00 

 

Correlation Coefficient 0.14 

 

Sig. (2-tailed) 0.43 

 

N 35.00 

 

Correlation Coefficient -0.30 

 

Sig. (2-tailed) 0.08 

 

N 35.00 

 

Correlation Coefficient -0.55 

 

Sig. (2-tailed) 0.00 

 

N 35.00 

 

Correlation Coefficient -0.36 

 

Sig. (2-tailed) 0.03 

 

N 35.00 

 

Correlation Coefficient -0.27 

 

Sig. (2-tailed) 0.14 

 

N 31.00 

 

Correlation Coefficient 0.01 

 

Sig. (2-tailed) 0.97 

 

N 35.00 

 

Correlation Coefficient -0.34 

 

Sig. (2-tailed) 0.04 

 

N 35.00 

 

Correlation Coefficient -0.43 

 

Sig. (2-tailed) 0.01 

 

N 35.00 

 

Correlation Coefficient -0.31 

 

Sig. (2-tailed) 0.07 



   
Correlations      

Spearman's rho   

      
Correlation 
Coefficient 1     

 

Sig. (2-tailed) .      
N 43 36    

 

Correlation 
Coefficient 0.34 1.00     
Sig. (2-tailed) 0.04 .     
N 36 36 36   

 

Correlation 
Coefficient 0.67 0.13 1.00    
Sig. (2-tailed) 0.00 0.44 .    
N 43 36 43 43  

 

Correlation 
Coefficient 0.55 0.15 0.47 1.00   
Sig. (2-tailed) 0.00 0.38 0.00 .   
N 43 36 43 43 43 

 

Correlation 
Coefficient 0.29 0.34 0.20 0.24 1.00  
Sig. (2-tailed) 0.06 0.04 0.20 0.13 .  
N 43 36 43 43 43 

 

Correlation 
Coefficient 0.21 0.14 -0.12 -0.08 -0.01  
Sig. (2-tailed) 0.17 0.42 0.44 0.62 0.96  
N 43 36 43 43 43 

 

Correlation 
Coefficient -0.32 0.08 -0.20 -0.36 -0.09  
Sig. (2-tailed) 0.04 0.64 0.19 0.02 0.59  
N 43 36 43 43 43 

PH 
Correlation 
Coefficient 0.03 0.16 -0.07 0.18 -0.10  
Sig. (2-tailed) 0.87 0.34 0.66 0.26 0.53  
N 43 36 43 43 43 

TDS 
Correlation 
Coefficient 0.49 0.11 0.26 0.41 0.21  
Sig. (2-tailed) 0.00 0.58 0.13 0.02 0.23  
N 34 27 34 34 34 

O2 
Correlation 
Coefficient 0.57 0.22 0.39 0.45 0.02  
Sig. (2-tailed) 0.00 0.20 0.01 0.00 0.91  
N 42 36 42 42 42 

 

Correlation 
Coefficient -0.23 0.07 -0.27 -0.36 0.07  
Sig. (2-tailed) 0.13 0.69 0.08 0.02 0.65  
N 43 36 43 43 43 

 

Correlation 
Coefficient 0.22 0.05 0.10 0.23 0.02  
Sig. (2-tailed) 0.17 0.79 0.53 0.13 0.91  
N 43 36 43 43 43 

 

Correlation 
Coefficient -0.06 -0.17 -0.09 -0.20 -0.29  
Sig. (2-tailed) 0.71 0.34 0.56 0.20 0.06  
N 43 36 43 43 43 



Correlations      

Spearman's rho   

      
Correlation 
Coefficient -0.16 -0.24 -0.21 -0.26 -0.27 

 

Sig. (2-tailed) 0.30 0.15 0.17 0.09 0.08  
N 43 36 43 43 43 

 

Correlation 
Coefficient -0.25 0.09 -0.24 -0.31 0.14  
Sig. (2-tailed) 0.10 0.62 0.12 0.04 0.38  
N 43 36 43 43 43 

 

Correlation 
Coefficient -0.15 -0.24 -0.06 -0.27 -0.35  
Sig. (2-tailed) 0.35 0.16 0.72 0.09 0.03  
N 39 36 39 39 39 

 

Correlation 
Coefficient 0.51 0.07 0.30 0.26 0.01  
Sig. (2-tailed) 0.00 0.66 0.05 0.10 0.96  
N 43 36 43 43 43 

 

Correlation 
Coefficient 0.12 -0.09 -0.04 0.07 -0.19  
Sig. (2-tailed) 0.46 0.61 0.82 0.67 0.22  
N 43 36 43 43 43 

 

Correlation 
Coefficient 0.01 -0.01 -0.21 -0.08 -0.15  
Sig. (2-tailed) 0.93 0.93 0.17 0.63 0.32  
N 43 36 43 43 43 

 

Correlation 
Coefficient -0.03 0.00 -0.19 -0.11 -0.10  
Sig. (2-tailed) 0.85 0.99 0.22 0.50 0.53  
N 43 36 43 43 43 

Copepoda Acartia tonsa A. clausi Calanoida Halicyclops sarsi 

Cyclopoida Lamellibranchiat

Cladocera Podon polyphemoides Podonevadne trigona typica 



 
Foraminifora Tintinopsis. Sp. 

Centropyxis 

 
Arcella Radiolaria 

Asplanchna 

Acartia clausiA. tonsa 

      

Acartia Tonsa & claus. * * * * * * 
Halicyclops sarsi      *  
Copepoda 1 1 1 1 2 1 

Podon polyphemoes   *    
Podonevadne trigona 
typica

    

*   

Unknown     *  

Cladocera 0 0 1 1 1 0 

Foraminifora sp. * * *   * 

Tintinopsis sp.   * * * * 

Centropyxis sp. *      

Arcella    *   

Radiolaria      * 

Protozoa 2 1 2 2 1 3 

Asplanchna sp. * * *    

Lecana sp. *  * *   

Brachionus calyciflorus * *  * *  

Brachionus sp.    *   

Synchaeta sp.    *   

Rotatoria 3 2 2 4 1 0 

Cirripedia * * * * * * 

Lamellibranchiata larvea *  * * * * 

Ostracoda * * * * *  

 

9 6 9 11 8 6 

 



 

F(4,18)  r=1.15 P<0.05

   

  r=  1.9    P<0.01     F(4,33)
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Correlations 

     
Spearman's rho 

 
Correlation 
Coefficient 

1.000 .902(**) 

    
Sig. (2-tailed) . .000 

    

N 85 85 

   

Correlation 
Coefficient 

.902(**) 1.000 

    

Sig. (2-tailed) .000 . 

    

N 85 85 
**  Correlation is significant at the 0.01 level (2-tailed).  

  

Cirripedia 

LamellibranchiataProtozoa 

Foraminifora

Acarta Copepoda 

Acartia 

CopepodaCopepoda

   



            
ind/m3 ind/m3 ind/m3 ind/m3 ind/m3 ind/m3 ind/m3 ind/m3

Acartia copepodit 2885 7451 5723 1623 4335 3680 1594 1275 
Acartia adult 1623 1382 1151 179 13 612 101 282 
Acartia nauplii 1674 25935 5387 3470 19639 5104 1236 1933 
Acartia tonsa & 
clausi 6183 34767 12261 5272 23987 9396 2932 3490 

Copepoda 6183 34767 12261 5272 23987 9396 2932 3490 
Balanus nauplii I 172 256 535 6 118 62 0 0 
Balanus nauplii II 163 0 556 13 6 12 0 0 
Balanus cypris 5 1 122 5 6 61 0 0 

Cirripedia

 

340 257 1213 24 130 135 0 0 
Lamellibranchiata 
larvae 2 0 0 0 0 0 0 0 
Ostracoda 0 0 0 4 0 2 0 0 
Foraminifora sp. 0 11 0 2 0 2 5 44 
Centropyxis sp. 0 0 6 0 0 0 0 0 
Protozoa 0 11 6 2 0 2 5 44 
Asplanchna sp. 0 0 0 0 0 0 1 0 
Lecana sp. 0 0 6 0 0 0 0 0 
Rotatoria 0 0 6 0 0 0 1 0 

 

6524 35035 13485 5302 24116 9535 2938 3535  

 

mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 

Acartia copepodit 15.175 31.692 23.798 4.990 11.813 16.583 4.141 5.849 
Acartia adult 37.946 30.139 24.477 3.990 0.308 14.894 1.678 7.433 
Acartia nauplii 3.987 64.741 11.854 9.141 48.714 13.450 1.935 4.892 
Acartia tonsa & 
clausi 57.107 126.572 60.129 18.122 60.835 44.927 7.754 18.174 

Copepoda

 

57.107 126.572 60.129 18.122 60.835 44.927 7.754 18.174 
Balanus nauplii I 0.343 0.511 1.070 0.013 0.236 0.124 0.000 0.000 
Balanus nauplii II 0.325 0.001 1.111 0.026 0.012 0.024 0.000 0.000 
Balanus cypris 0.065 0.012 1.468 0.059 0.071 0.737 0.000 0.000 

Cirripedia

 

0.733 0.524 3.649 0.097 0.318 0.884 0.000 0.000 
Lamellibranchiata 
larvae 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Ostracoda 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Foraminiphera sp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Centropyxis sp. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Protozoa 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Asplanchna sp. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Brachionus 
calyciflorus 0.000 0.000 0.000 0.000 0.000 0.000 0.010 0.000 
Lecana sp. 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 
Rotatoria 0.000 0.000 0.002 0.000 0.000 0.000 0.010 0.000 

 

57.851 
mg/m3 127.096 63.780 18.219 61.153 45.811 7.764 18.174 



 

Acartia
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Zooplankton

Copepoda



  
Acartia 

Cirripedia

CirripediaCypris

Ostracoda 

Copepoda

CopepodaAcartia 

Acartia spp. 

Copepodit 

spp.AcartiaCopepodit

 

Copepoda

Copepoda



         
ind/m³ ind/m³ ind/m³ ind/m³ ind/m³ ind/m³ 

Acartia copepodit 7545 6044 3194 195 894 610 
Acartia adult 536 603 2286 10 77 49 
Acartia nauplii 8458 3224 14498 164 1089 4191 
Acartia tonsa & 
clausi 16538 9871 19978 369 2059 4850 

Copepoda 16538 9871 19978 369 2059 4850 
Balanus nauplii I 8 41 369 233 177 127 
Balanus nauplii II 41 405 246 151 86 12 
Balanus cypris 5 10 123 32 168 0 

Cirripedia

 

54 456 738 416 431 139 
Ostracoda 0 0 0 0 1 0 
Foraminifora sp. 4 0 0 1 1 0 
Protozoa 4 0 0 1 1 0 
Asplanchna sp. 6 0 0 1 0 0 
Brachionus 
calyciflorus 0 0 0 0 5 1 
Rotatoria 6 0 0 1 5 1 

 

16601 10327 20716 787 2497 4989 

        

Acartia copepodit 33.049 24.276 20.138 0.818 1.981 2.367 
Acartia adult 10.793 10.397 56.727 0.231 1.292 0.808 
Acartia nauplii 13.264 4.478 37.352 0.239 1.662 9.979 
Acartia tonsa & 
clausi 57.10

 

39.151 114.217 1.288 4.935 13.154 
Copepoda

 

57.106 39.152 114.217 1.288 4.935 13.153 
Balanus nauplii I 0.015 0.081 0.737 0.466 0.354 0.253 
Balanus nauplii II 0.082 0.811 0.491 0.303 0.171 0.023 
Balanus cypris 0.059 0.118 1.474 0.389 2.017 0.000 

Cirripedia

 

0.156 1.010 2.702 1.158 2.542 0.276 
Ostracoda 0.000 0.000 0.000 0.000 0.000 0.000 
Foraminifora sp. 0.000 0.000 0.000 0.000 0.000 0.000 
Protozoa 0.000 0.000 0.000 0.000 0.000 0.000 
Asplanchna sp 0.118 0.000 0.000 0.020 0.000 0.000 
Brachionus 
calyciflorus 0.000 0.000 0.000 0.000 0.030 0.004 
Rotatoria 0.118 0.000 0.000 0.020 0.030 0.004 

57.379 40.162 116.920 2.465 7.506 13.433 
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Copepoda 

Tintinopsis 

Cirripedia

Cypris

Cirripedia

Asplanchna sp. .Lecane spAsplanchna sp. 

Copepoda

Acartia Copepodit Adult

.

Copepoda Copepoda



Cirripedia 

Copepoda )

         

ind/m3 ind/m3 ind/m3 ind/m3 ind/m3 ind/m3 ind/m3 ind/m3

Acartia copepodit 1350 4068 968 4349 1769 5642 1881 3229 
Acartia adult 205 512 587 29 703 503 88 147 
Acartia nauplii 325 590 683 4585 6192 5789 4086 3229 
Acartia tonsa & 
clausi 1880 5170 2238 8963 8665 11935 6055 6605 
Copepoda 1880 5170 2238 8963 8665 11935 6055 6605 
Podon 
polyphemoes 0 0 6 383 1 38 11 0 
Cladocera 0 0 6 383 1 38 11 0 
Balanus nauplii I 890 1278 138 619 1396 49 21 43 
Balanus nauplii II 398 884 443 560 219 7 16 270 
Balanus cypris 167 847 420 752 570 20 61 8 
Cirripedia 1455 4718 1001 1931 2185 76 98 321
Lamellibranchiata 
larvea 0 0 315 9 1 2 118 116 
Ostracoda 1 0 0 0 0 147 0 0 
Foraminiphera sp 0 0 1 0 0 29 2 100 
Tintinopsis sp 2 0 0 0 25556 521 3 152 
Protozoa 2 0 1 0 25556 550 5 252 

Asplanchna sp 0 0 0 

 

649 0 586 157
Lecane sp 0 0 0 0 0 0 20 0 

Rotatoria 0 0 0 

 

649 0 606 157 
Zooplankton 3340 7981 3560 11288 37058 12749 6894 7452  

mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 

Acartia copepodit 6.958 15.669 5.808 14.249 12.082 23.948 9.810 13.367 
Acartia adult 4.392 11.938 13.595 0.747 14.968 14.268 1.847 3.109 
Acartia nauplii 0.689 0.904 1.421 8.950 14.174 14.449 9.689 7.112 
Acartia tonsa & 
clausi 11.350 22.191 19.403 14.995 27.050 38.217 11.657 16.476 
Copepoda 12.038 23.095 20.824 23.945 41.224 52.666 21.346 23.588 
Podon 
polyphemoes 0.003 0.000 0.038 2.300 0.006 0.230 0.065 0.003 
Cladocera 0.003 0.000 0.038 2.300 0.006 0.230 0.065 0.003 
Balanus nauplii I 1.779 2.555 0.275 1.238 2.792 0.098 0.042 0.086 
Balanus nauplii II 0.796 1.769 0.887 1.121 0.438 0.015 0.032 0.541 
Balanus cypris 2.005 10.167 5.037 9.023 6.841 1.533 0.731 0.094 
Cirripedia 4.580 26.343 6.198 11.382 10.071 1.646 0.806 0.721 
Lamellibranchiata 
larvea 0.000 0.000 1.573 0.044 0.005 0.010 0.592 0.582 
Ostracoda 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Foraminiphera sp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Tintinopsis sp 0.000 0.000 0.000 0.000 2.556 0.000 0.000 0.015 
Protozoa 0.000 0.000 0.000 0.000 2.556 0.000 0.000 0.015 
Asplanchna sp 0.000 0.000 0.000 0.010 12.975 0.983 11.726 3.145 
Lecane sp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rotatoria 0.000 0.000 0.000 0.010 12.975 0.983 11.726 3.145 
Zooplankton 16.625 49.438 28.634 37.681 66.837 55.535 34.536 28.055 
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CopepodaPodonevadne 

trigona typica Cirripedia  

Cypris Cirripedia 

protozoa Arcella spsp.Tintinopsis

Acartia Copepoda Copepoda 

Acartia CopepoditAdult 

Acartia Adult 

Copepoda 

Copepoda 



       
Ind/m³ Ind/m³  Ind/m³ Ind/m³ Ind/m³ 

Acartia copepodit 4954 2064 3252 2659 215 
Acartia adult 2521 875 2594 1750 513 
Acartia nauplii 3244 1464 3333 3971 189 
Acartia tonsa & clausi 10719 4402 9178 8380 917 
Copepoda 10719 4402 9178 8380 917 
Podonevadne trigona typica  0 6 0 0 

Cladocera 0 0 6 0 0 
Balanus nauplii I 206 4 34 2 1 
Balanus nauplii II 177 35 55 2 0 
Balanus cypris 123 128 149 78 8 
Cirripedia 507 241 152 82 10 
Lamellibranchiata larvea 0 0 0 0 0 
Ostracoda <1 0 0 0 0 
Arcella 0 0 66 0 0 
Tintinopsis sp. 5 0 8 0 0 
Protozoa 5 0 74 0 0 
Brachionus sp. <1 1 4 0 0 
Brachionus calyciflorus 0 2 0 0 0 
Synchaeta sp. 88 0 0 0 0 
Lecane sp. 0 0 0 0 <1 

Rotatoria 88 3 4 0 <1 

 

11320 4573 9501 8461 927 

     

Acartia copepodit 23.360 10.135 20.279 9.980 1.504 
Acartia adult 55.482 22.238 51.873 48.970 11.624 
Acartia nauplii 8.036 3.370 7.599 8.807 0.434 
Acartia tonsa & clausi 86.878 35.743 79.750 67.757 13.562 
Copepoda 86.878 35.743 79.750 67.757 13.562 
Podonevadne trigona typica 0.000 0.000 0.035 0.000 0.000 
Cladocera 0.000 0.000 0.035 0.000 0.000 
Balanus nauplii I 0.413 0.009 0.069 0.004 0.003 
Balanus nauplii II 0.413 0.017 0.069 0.004 0.003 
Balanus cypris 2.129 0.825 1.745 0.024 0.006 

Cirripedia 2.955 0.727 0.798 0.031 0.012 
Lamellibranchiata larvea 0.000 0.000 0.000 0.000 0.000 
Ostracoda 0.000 0.000 0.000 0.000 0.000 
Arcella 0.000 0.000 0.066 0.000 0.000 
Tintinopsis sp. 0.000 0.000 0.000 0.000 0.000 
Protozoa 0.000 0.000 0.066 0.000 0.000 
Brachionus sp. 0.000 0.000 0.002 0.000 0.000 
Brachionus calyciflorus 0.000 0.012 0.000 0.000 0.000 
Synchaeta sp. 0.088 0.000 0.000 0.000 0.000 
Lecane sp. 0.000 0.000 0.000 0.000 0.000 
Rotatoria 0.089 0.012 0.002 0.000 0.000 

 

89.921 36.483 80.550 67.788 13.574 
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Acartia Copepodit Acartia Copepoda 

Acartia Calanoida 

 

Halicyclops sarsi

Cyclopoida

Cirripedia

Cypris

Lamellibranchiata

LamellibranchiataCirrpedia

OstracodaLamellibranchiate

sp. Tintinopsis

Brachionus calyciflorus

Acartia 

AcartiaAcartiaCopepodit

AdultCopepoda 

Copepoda 



           

Acartia copepodit 4102 2935 587 684 2663 
Acartia adult 1179 420 595 179 1621 
Acartia nauplii 4446 8639 103 7781 4017 
Acartia tonsa & clausi 9726 11994 1285 8644 8301 
Halicyclops sarsi  0 0 1 0 0 
Copepoda 9726 11994 1285 8644 8301 
Cladocera 0 0 13 0 0 
Balanus nauplii I 49 1 3 221 91 
Balanus nauplii II 1 8 0 16 6 
Balanus cypris 2 1 0 4 63 
Cirripedia 53 10 3 241 160 
Lamellibranchiata larvae 0 0 0 0 0 
Ostracoda 0 0 0 0 0 
Tintinopsis sp 786 1837 182 1454 369 
Protozoa 786 1837 182 1454 369 
Brachionus calyciflorus 0 0 4 0 0 
Rotatoria 0 0 4 0 0 

Zooplankton 10565 13841 1487 10339 8830 

           

Acartia copepodit 22.095 16.979 4.077 3.783 16.366 
Acartia adult 30.628 9.124 15.907 3.350 40.142 
Acartia nauplii 9.996 18.018 0.185 15.064 8.094 
Acartia tonsa & clausi 62.719 44.121 20.168 22.197 64.602 
Halicyclops sarsi  0.000 0.000 0.006 0.000 0.000 
Copepoda 62.719 44.121 20.174 22.197 64.602 
Cladocera 0.000 0.000 0.000 0.000 0.000 
Balanus nauplii I 0.098 0.002 0.006 0.442 0.182 
Balanus nauplii II 0.002 0.016 0.000 0.031 0.012 
Balanus cypris 0.029 0.012 0.000 0.053 0.760 
Cirripedia 0.130 0.029 0.006 0.527 0.954 
Lamellibranchiata larvae 0.002 0.000 0.015 0.000 0.000 
Ostracoda 0.000 0.000 0.000 0.000 0.000 
Tintinopsis sp 0.102 0.239 0.024 0.189 0.048 
Protozoa 0.102 0.239 0.024 0.189 0.048 
Brachionus calyciflorus 0.000 0.000 0.024 0.000 0.000 
Rotatoria 0.000 0.000 0.024 0.000 0.000 

Zooplankton 62.953 44.389 20.242 22.912 65.605 
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Copepoda 

Acartia Cirripedia

CirripediaCypris

Acartia 

Acartia

Acartia 

Copepoda

Lamellibranchiate



                  

Acartia copepodit 77 571 420 1036 151 3224 117 978 
Acartia adult 10 136 256 168 6 16 51 276 
Acartia nauplii 65 584 727 2472 189 295 163 1702 
Acartia tonsa & clausi 151 1291 1403 3676 346 3535 330 2956
Copepoda 151 1291 1403 3676 346 3535 330 2956 
Balanus nauplii I 10 41 6 136 0 0 26 211 
Balanus nauplii Il 18 31 393 329 2 4 17 269 
Balanus cypris 0 269 157 138 6 16 13 130 
Cirripedia 28 342 556 603 8 20 56 610 
Lamellibranchiata larvae 10 0 112 56 2 0 148 71 

Foraminipherasp 0 0 0 0 0 0 1 0 
Tintinopsis sp 0 0 4 2 0 0 0 0 
Radiolaria sp 0 0 0 0 0 0 1 0 
Protozoa 0 0 4 2 0 0 2 0 

Zooplankton 189 1633 2075 4337 356 3554 536 3636 

          

Acartia copepodit 0.317 2.363 2.471 4.634 0.437 9.228 0.537 4.685 
Acartia adult 0.289 3.920 6.594 4.220 0.175 0.295 1.150 7.749 
Acartia nauplii 0.138 1.356 1.796 4.304 0.446 0.775 0.361 3.665 
Acartia tonsa & clausi 0.744 7.639 10.861 13.158 1.058 10.297 2.048 16.100 
Copepoda 0.744 7.639 10.861 13.158 1.058 10.297 2.048 16.100 
Balanus nauplii I 0.020 0.082 0.012 0.271 0.000 0.000 0.052 0.421 
Balanus nauplii Il 0.035 0.538 0.786 0.659 0.004 0.008 0.033 0.538 
Balanus cypris 0.000 0.377 1.886 1.651 0.071 0.189 0.153 1.563 
Cirripedia 0.055 0.997 2.684 2.581 0.075 0.197 0.238 2.522 
Lamellibranchiata larvae 0.049 0.059 0.560 0.280 0.010 0.000 0.739 0.353 

Foraminipherasp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Tintinopsis sp 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 
Radiolaria sp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Protozoa 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 

Zooplankton 0.848 8.695 14.106 16.020 1.143 10.494 3.025 18.974 
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Acartia 

Copepoda 

Cirripedia

 

Lamellibranchiata 

Ostracoda

Copepoda  Acartia 

CirripediaLamellibranchiata 

 

p<0.05 n=80=0.71r



              

Acartia 15869 70.205 7688 29.371 
Copepoda 15869 70.205 7688 29.371 
Cirripedia 536 1.594 66 0.170 
Lamellibranchiata 
larvea 1 0.004 0 0.000 
Ostracoda 1 0.000 0 0.000 
Protozoa 7 0.000 17 0.000 
Rotatoria 6 0.002 0 0.003 
Zooplankton 14234 59.440 8600 31.761    

   

Acartia 12224 41.154 6740 30.263 
Copepoda 12224 41.154 6740 30.263 
Cirripedia 220 0.611 366 1.498 
Ostracoda 0 0.000 1 0.000 
Protozoa 1 0.000 1 0.000
Rotatoria 4 0.079 2 0.015 
Zooplankton 12449 41.844 7109 31.775 
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Acartia 6779 25.509 5815 26.673 
Copepoda 6781 25.509 5815 26.673 
Cladocera 120 0.704 10 0.058 
Cirripedia 504 1.509 1968 10.653 
Lamellibranchiata larvea 45 0.223 104 0.520 
Ostracoda 46 0.000 0 0.000 
Protozoa 59 0.008 6553 0.639 
Rotatoria 210 3.942 186 3.865 

Zooplankton 7644 31.192 14627 42.350     

     

Acartia 9642 90.789 4053 33.805 
Copepoda 9642 90.789 4053 33.805 
Cladocera 0 0.000 1 0.007 
Cirripedia 282 1.907 136 0.419 
Lamellibranchiata larvea 0 0.000 0 0.000 
Ostracoda 0 0.000 0 0.000 
Protozoa 0 0.000 17 0.013 
Rotatoria 61 0.071 1 0.001 

Zooplankton 9985 92.767 4209 34.245     

     

Acartia 10382 49.396 5598 36.127 
Halicyclops sarsi Adult 0 0.000 0 0.002 
Copepoda 10382 49.396 5599 36.129 
Cladocera 5 0.000 0 0.000 
Cirripedia 125 0.348 62 0.311 
Lamellibranchiata larvea 0 0.006 0 0.001 
Ostracoda 0 0.000 0 0.000 
Protozoa 1259 0.164 592 0.077 
Rotatoria 2 0.009 0 0.000 

Zooplankton 11773 49.923 6253 36.518     

     

Acartia 1065 5.452 4052 16.667 
Copepoda 1065 5.452 4052 16.667 
Cirripedia 208 0.966 634 2.493 
Lamellibranchiata larvea 53 0.241 100 0.498 
Protozoa 1 <1 1 0.000 
Zooplankton 1327 6.659 4787 19.659 



Correlations  

     

Spearman's rho 

 

Correlation Coefficient 
1 

-0.35 

   

Sig. (2-tailed) . .047 

  

N 80 80

   

Correlation Coefficient -0.35 

 

1 

  

Sig. (2-tailed) .047 . 

  

N 80 80 

*  Correlation is significant at the 0.05 level (2-tailed). 
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35035 715 10327 123 7981 61 7452 174 4573 3 9867 76 

 

13485 658 20716 242 3560 61 11320 204 9501 194 10339 476 

 

5302 744 787 4 11288 98 4573 3 10254 89 8830 300 

 

24116 526 4562 61 37058 570 9501 194 8461 157 2075 20 

 

9535 344 6831 98 12749 230 10254 89 7542 113 4337 4 

 

2938 418 2497 141 6894 72 8461 157 927 73 356 2 

 

Correlations  

        

Spearman's rho

  

Correlation Coefficient 1.000 . 32(**) 

  

Sig. (2-tailed) . .000 

  

N 32 32 

  

Correlation Coefficient . 32(**) 1.000 

  

Sig. (2-tailed) .000 . 

  

N 32 32 

                           **  Correlation is significant at the 0.01 level (2-tailed).   

y = 2.9607x2 - 496.49x + 16861

R2 = 0.2112

y = 0.7851x2 - 41.924x + 586.82

R2 = 0.5693
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Polychaeta

AmphipodaCumaceaBivalviaBalanidae

AnnalidaeBivalvia

 

GamaridaeCumacea

Balanidae

±

P<0.05=0.96r

   

F(5,76)

Annelida
93%

Balanidae
1%

Bivalvia
3%

Gamaridae
2%

Cumacea
1%



         
Nereis diversicolar n/m² 832.50 830.00 1625.00 1015.00 1475.00 16845.00 

  
g/m² 2.47 3.83 6.18 2.91 5.55 52.41 

Parhypania n/m² 3050 9625 3080 9590 18915 4540    
g/m² 0.95 3.79 1.78 3.84 8.95 1.83 

Hypania n/m² 110 75 5950 730 940 140    
g/m² 0.07 0.03 1.23 0.04 0.18 0.04 

Hypaniola n/m² 430.0 110.0 --- 60.0 302.5 ---    
g/m² 0.24 0.13 --- 10.05 0.20 --- 

Oligochaeta n/m² 1235 470 1245 700 2100 500    
g/m² 1.17 0.68 1.97 0.55 1.87 2.03 

Niphargoides similis n/m² 45 760 45 70 960 ---   
g/m²  0.10 1.10 0.09 0.14 1.51 --- 

Niphargoides 
macrarus n/m² 20 30 10 --- 70 ---   

g/m²  0.05 0.03 0.00 --- 0.10 --- 
Niphargoides 
compresus n/m² 30 140 245 75 340 40    

g/m² 0.30 0.17 0.55 0.07 0.43 0.40 
Niphargoides caurasi n/m² --- --- --- 20 20 ---    

g/m² --- --- --- 0.03 0.03 --- 
Stenocuma gracilis n/m² --- 50 235 --- 70 ---   

g/m²  --- 0.03 1.23 --- 0.04 50.00 
Stenocuma graciloides n/m² --- --- 75 50 30 0.41    

g/m² --- --- 0.62 0.10 0.04 --- 
Peterocuma sowinski n/m² 70 15 80 --- 30 ---    

g/m² 0.60 0.04 0.40 --- 0.07 --- 
Peterocuma pectinata n/m² 10 130 250 --- 75 ---   

g/m²  0.03 0.14 0.20 --- 0.12 --- 
schzhorhynchus 
eudoloides n/m² --- --- 45 --- 30 ---   

g/m²  --- --- 2.48 --- 0.04 --- 
Cerastoderma 
lamarcki n/m² 65 840 60 10 835 190    

g/m² 38.21 115.27 12.40 28.80 74.21 52.26 
Abra ovata n/m² 10 10 40 300 10 10    

g/m² 12.30 4.23 11.96 56.63 1.90 4.95 
Mytilaster lineatus n/m² 20 10 --- 20 15 ---   

g/m²  0.85 0.06 --- 1.32 6.04 --- 
Balanus spp.  n/m² 80 35 1160 --- 30 40   

g/m² 6.51 1.10 444.58 --- 0.83 0.53 

  

g/m² 

       

n/m² 

        

g/m² 

       

n/m² 
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Nereis diversicolar 12.7 
Parhypania brevispinis 65.4 
Hypania invalida 6.5 
Hypaniola kawalewski 0.6 
Oligochaeta 7.5 
Niphargoides similis 0.9 
Niphargoides macrarus 0.1 
Niphargoides compresus 0.8 
Niphargoides caurasi 0.0 
Stenocuma gracilis 0.5 
Stenocuma graciloides 0.2 
Peterocuma sowinski 0.2 
Peterocuma pectinata 0.5 
schzhorhynchus 
eudoloides 0.1 
Cerastoderma lamarcki 1.9 
Abra ovata 0.7 
Mytilaster lineatus 0.1 
Balanus spp. 1.3 

         
Nereis diversicolar *** *** *** *** *** *** 
Parhypania *** *** *** *** *** *** 
Hypania *** *** *** *** *** *** 
Hypaniola *** *** ----- *** *** ----- 
Oligochaeta *** *** *** *** *** *** 
Niphargoides similis *** *** *** *** *** ----- 
Niphargoides macrarus *** *** *** ----- *** ----- 
Niphargoides 
compresus *** *** *** *** *** *** 
Niphargoides caurasi ----- ----- ----- *** *** ----- 
Stenocuma gracilis ----- *** *** ----- *** ----- 
Stenocuma graciloides ----- ----- *** *** *** *** 
Peterocuma sowinski *** *** *** ----- *** ----- 

Peterocuma pectinata *** *** *** ----- *** ----- 
schzhorhynchus 
eudoloides ----- ----- *** ----- *** ----- 

Cerastoderma lamarcki *** *** *** *** *** *** 

Abra ovata *** *** *** *** *** *** 
Mytilaster lineatus *** *** ----- *** *** ----- 
Balanus spp. *** *** *** ----- *** *** 



    



   

F(3,32)=0.96  P<0.01

=1.85 P<0.05F(8,27) 
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  r=0.7 n=18 p<0.01 

SANDSILT&CLAYT.O.MNereis diversicolor

NereisSANDR=-0.47  N=48 P<0.01

 

NereisSILT&CLAYR=0.47 N=48 P<0.01 

NereisT.O.MR=0.69 N=48 P<0.01
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SANDSILT&CLAYT.O.MNereis diversicolor 

Correlations  

   

SAND SILT&clay T.O.M NEREIS 
Spearman's rho SAND Correlation 

Coefficient 
1.000 -1.000(**) -.455 -.477(*) 

  

Sig. (2-tailed) . .000 .058 .045 

  

N 48 48 48 48 

 

SILT&clay

 

Correlation 
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T.O.M Correlation 
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NEREIS Correlation 
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**  Correlation is significant at the 0.01 level (2-tailed). 
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PolychaetaSILT&CLAYR=0.70 N=48 P<0.01

SILT&CLAYPolychaeta 

Correlations   

SANDSILT&CLAYMacrobenthos

MacrobenthosSANDR=-0.54  N=48 P<0.01MacrobenthosSILT&CLAYR=0.54 N=48 

P<0.01 
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Correlations  

      

SAND SILT&CLAY T.O.M MACROBENTHOS 
Spearman's rho SAND Correlation 

Coefficient 
1.000 -1.000(**) -.455 -.547(*) 

  

Sig. (2-tailed) . .000 .058 .019 

  

N 48 48 48 48 

 

SILT&CLAY Correlation 
Coefficient 

-1.000(**) 1.000 .455 .547(*) 

  

Sig. (2-tailed) .000 . .058 .019 

  

N 48 48 48 48 

 

T.O.M Correlation 
Coefficient 

-.455 .455 1.000 .009 

  

Sig. (2-tailed) .058 .058 . .972 

  

N 48 48 48 48 

 

MACROBENTHOS Correlation 
Coefficient -.547(*) .547(*) .009 1.000 

  

Sig. (2-tailed) .019 .019 .972 . 

  

N 48 48 48 48 

**  Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 

     

polychaeta Silt&clay 
Spearman's rho polychaeta Correlation 

Coefficient 
1.000 .701 

  

Sig. (2-tailed) . .099 

  

N 48 48 

 

Silt&clay Correlation 
Coefficient 

.701 1.000 

  

Sig. (2-tailed) .099. 

  

N 48 48 
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Abstrac 

The present project in related to survey of factors and hydrology and hydrochemical features (water temperature, 
dissolve oxygen saturation, pH, clearance, salinity, nitrogen, phosphorus and silicon) hydrobiology 
(zooplankton, phytoplankton, macrobenthos) and survey of bio 

 
environment pollution (oil, heavy metal, 

detergent) executed in lower 10m in different water larger in southern Caspian Sea in 2002-2003. For sampling 8 
lines number were vertical on coast that selected from Astra in west to Gomishan in east in southern Caspian Sea 
basin. The result indicated  the average physical factors such as pH were 8.11 and salinity12.12 ppt ,and disolve 
oxygen6.7 mg/l. Average chemical factors such as NO2 , NO3 and NH4 were 1.2 µg/l, 25.7 µg/l, 13 µg/l  
respectively.Total nitogen  and organic nitrogen and inorganic nitrogen were 690.2 µg/l , 667.6 µg/l  , 41.6 µg/l. 
Average silicat were recrded 266.35 µg/l  . Total Phosphorus was observed 37.35 µg/l and  average of organic 
Phosphorus concentration was and 20.25 µg/l  .Average of Total organic matter (T.O.M) was 4.98% maximum 
amount were observed in Lisar and minimum in Nooshahr . Concentration of heavy metal during sampling were 
respectively ,Fe>Mn>Zn>Cr>Ph>Co>Cd>Cu. Maximum concentration of Fe were determined in winter in 
Nooshahr and Babolsar respectively 13/3 µg/l 17/1 µg/l. In many stations and different Season, the amount of 
heavy meta were lower standard of  in marine water. The concentration of oil hydrocarborate ( PAHs) in autumn 
was 0/13 ppb and in winter 0/12 ppb. The amount of ( PAHs) in Southern Caspian Sea were Lower than other 
parts of Caspian Sea.  
The average of detergent concentration ( LAS) was 0/036 µg/l  that was two fold higher than determined in 
2001. Total 107 species of phytoplankton belong to 5 phylum were identified. The numbers of species of 
phytoplankton groups were respectively, chrysophyta (42 species), cyanophyta (17 species), pyruphyta (17 
species), chlorophyta (21 species) and euglenophyta  (9 species). The maximum diversity of phytoplankton 
observed in summer and minimum in autumn. High diversity of chrysophta and cyanophyta observed in summer 
and phyrophyta and chrlophyta in spring. The composition of phytoplanhkton groups were respectively, 
chrysophyta (70%), phyrophyta (9%) and chlorophyta (7%) and euglonophyta (1%).  
Maximum density of phytoplankton was observed in autumn and minimum in winter.  
Total 19 species of Zooplankton were identified. Maximum diversity was observed in summer and minimum in 
winter. Zooplankton changes during sampling, showed amount of density of zooplankton in 5m were more than 
10 m depths.  
Total (17 species macrobenthos were identified. The composition of macrobenthos groups were respectively , 
Annalida (92/7% ) , Bivalvia (2/7%) gumarida (108%) cumacea ( 1/5%) , Balanidae 103% . max . density were 
observed in Astara and min . in Sefied roud Average of density were 1218 

 

0/851 ind /m2 and biomass 14

 

15 
g/m2 High density were recorded in autumn and low density in winter . Correlation of phytoplankton and 
zooplankton with physicochemical parameter and also relation between total organic matter and sediment  grain 
size were calculated.Ecological indicies (simpson diversity evenns diversity and shanoon-wiever diversity) were 
calculated for macrobenthos. Data were shown impact of cetenephora (Mnenemiopsis leidyi) on zooplankton 
and phytoplankton and macrobenthos density.  

Key words: Southern Caspian Sea, Phytoplankton, Zooplankton, Macrobenthos, Heavy metal pollution, Oil 
pollution, Detergent, Hydrology, Hydrochemistry  
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