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Extraction Method: Rotation Method: Varimax with Kaiser Normalization.
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43.77 3.55 40.65 6.48 46.90 2.95 (ng/g) S Ni
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Mean SE Mean SE Mean SE Mean SE Mean SE
142.87 | 12.01 | 288.53 34.16 | 62.14 8.69 | 168.45 | 2191 | 49.72 | 13.64 A Phyto
83.57 10.58 | 272.42 33.84 | 35.85 6.62 | 4.71 1.01 | 19.65 9.14 A Bacill
9.64 0.57 10.53 096 | 7.22 0.62 6.52 0.83 | 14.27 1.69 A Pyrro
45.82 6.29 4.31 0.53 | 17.47 321 | 155.78 | 21.11 4.72 0.59 A Cyano
0.89 0.12 0.91 0.21 1.53 0.29 | 0.37 0.10 0.77 0.31 A Chloro
0.08 0.01 0.18 0.03 | 0.03 0.01 0.08 0.03 0.04 0.01 | A Eugleno
2.86 2.05 0.15 0.04 | 0.04 0.02 | 099 0.68 | 10.26 8.18 A Hapto
0.01 0.00 0.02 0.01 | 0.00 0.00 | 0.00 0.00 0.00 0.00 A Xanto

547.69 | 41.26 | 1324.19 | 119.20 | 342.54 | 33.40 | 188.05 24.72 | 329.41 | 50.47 B Phyto

286.93 | 3490 | 964.25 | 109.88 | 56.29 9.00 | 15.38 496 | 105.08 | 2591 B Bacill

24493 | 14.09 | 355.24 30.11 | 263.84 | 23.14 | 148.83 | 23.29 | 211.85 | 31.13 B Pyrro

9.52 2.05 2.97 1.80 | 3.75 0.79 | 21.24 2.85 | 10.02 7.33 B Cyano
5.66 3.31 0.98 0.63 | 18.29 13.33 2.23 1.01 1.38 0.74 B Chloro
0.41 0.08 0.73 0.13 | 0.36 0.27 0.30 0.13 0.26 0.08 | B Eugleno
0.23 0.16 0.01 0.00 | 0.00 0.00 | 0.08 0.05 0.82 0.65 B Hapto

0.00 0.00 0.01 0.01 | 0.00 0.00 | 0.00 0.00 0.00 | 0.00 B Xanto
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Mean SE Mean SE Mean SE Mean SE Mean SE
6548 697 | 9869 2369 | 4437 710 | 5858 885 | 6027 780 | A Zoo
4129 351 | 2001 491 | 4175 659 | 5485 837 | 4747 666 | A Cope
123.96 2227 | 67.09 13.75 | 0.05 0.05| 6.13 3.59 | 419.73 68.07 | A Clado
144591 | 452.83 | 5860 1707 | 0.80 0.80 | 0.83 0.72 | 143.21 89.04 | A Roti
14.27 7.69 | 3.29 324 | 0.00 0.00 | 043 0.25 1.16 0.53 | A Proto
806.84 160.73 | 2240 599 | 51.66 29.69 | 364.88 | 78.07 | 485.07 | 108.26 | A Cirri
110.93 20.50 | 217.48 | 54.71 | 208.80 | 49.12 1.25 1.08 | 229.97 52.20 | A Lamll
59.27 9.17 | 120.81 | 33.91 | 27.31 4.18 | 55.14 7.28 | 33.84 3.17 | B Zoo
29.25 2.55 | 944 222 | 26.68 4.13 | 53.50 7.17 | 27.37 2.70 | B Cope
0.75 0.13 | 0.39 0.08 | 0.00 0.00 | 0.03 0.02 | 2.59 0.41 | B Clado
26.54 8.73 | 105.27 | 32.11 | 0.00 0.00 .00 0.00 | 0.88 0.26 | B Roti
0.00 0.00 | 0.00 0.00 | 0.00 0.00 .00 0.00 | 0.00 0.00 | B Proto
2.19 0.33 | 4.67 1.17 .63 0.11 1.62 27 1.86 0.35 | B Cirri
0.55 0.10 | 1.03 0.26 | 0.00 0.00 | 0.00 0.00 | 1.15 0.26 | B Lamll

4 5 Oyl
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Mean SE Mean SE Mean SE Mean SE Mean SE
5970.68 | 458.44 | 4071.57 | 489.62 | 6912.77 | 1047.50 | 7662.33 | 1195.28 | 5236.04 | 677.65 A Benth
995.59 | 108.27 | 502.62 | 96.16 | 796.70 139.62 | 1039.89 | 214.00 | 1643.15 | 313.99 A Oligo
4533.63 | 457.27 | 3273.20 | 487.07 | 5729.72 | 1092.96 | 6173.45 | 1225.61 | 2958.15 | 515.71 A Poly
306.75 | 63.39 209.72 | 49.00 | 280.49 123.77 129.37 3591 607.42 | 207.70 A Crust
33.29 5.80 25.17 9.71 40.80 13.84 40.84 13.14 26.35 9.16 A Insect
101.70 | 50.05 61.19 29.26 65.31 26.90 279.07 195.28 1.25 0.63 A Bival
43.67 9.90 47.79 14.44 50.27 22.64 34.86 14.75 41.75 25.60 B Benth
1.82 0.32 0.78 0.15 1.74 0.48 2.02 0.65 2.73 0.95 B Oligo
2.23 0.28 1.97 0.54 2.91 0.85 2.44 0.37 1.60 0.26 B Poly
9.27 6.40 3.67 1.45 1.22 0.71 .0.07 0.03 32.10 25.46 B Crust
0.22 0.04 0.18 0.07 0.35 0.12 0.18 0.06 0.15 0.08 B Insect
30.14 7.65 41.19 13.96 44.05 22.52 30.15 14.84 5.17 2.69 B Bival

IPAA Jlo 58 535 SLsd (e 039> Calidee Jgad 30 Oliguy il (S gyl 1Y dowss J9o
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Mean SE Mean SE Mean SE Mean SE Mean SE

3.29 0.13 3.08 0.21 3.54 0.29 3.65 0.29 2.90 0.22 (/) TOM
1.25 0.28 0.91 0.61 1.27 0.56 2.05 0.70 0.74 0.29 (/) Gravel
73.52 274 | 76.48 521 | 75.27 5.38 | 70.56 5.60 | 71.92 5.84 (/) Siltclay
25.23 272 22.61 5.19 | 23.45 529 | 27.39 5.54 | 27.34 5.83 (/) Sand
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Mean SE Mean SE Mean SE Mean SE Mean SE

86.32 10.06 20.68 5.39 153.45 | 21.81 | 157.82 | 25.84 | 15.12 2.60 | A M.leidyi

76.76 9.60 19.26+ 5.11 145.08 | 20.53 | 132.28 | 2550 | 9.89 1.95 | A M.leidyi (--5)

6.31 0.71 1.27 0.34 6.58 1.58 14.25 1.65 3.15 0.66 | A M.leidyi (6-10)

2.16 0.29 0.15 0.06 1.08 0.25 5.92 0.82 1.50 0.28 | A M.leidyi (11-15)

0.23 0.03 0.00 0.00 0.10 0.02 0.69 0.10 0.14 0.02 | A M.leidyi (>15)

5.06 0.65 0.43 0.11 391 0.58 13.31 1.99 2.65 0.42 | B M.leidyi

0.72 0.09 0.18 0.05 1.36 0.19 1.25 0.24 0.09 0.02 | B M.leidyi (--5)

0.90 0.10 0.18 0.05 0.94 0.23 2.03 0.24 0.45 0.09 | B M.leidyi (6-10)

0.96 0.13 0.07 0.03 0.48 0.11 2.36 0.37 0.67 0.12 | B M.leidyi (11-15)

0.36 0.04 0.00 0.00 0.16 0.03 1.06 0.14 0.22 0.04 | B M.leidyi (>15)

\TAA JLo 5o 25 SLod 29 039> 4O (SR dMge 9 Lrme (S wol b Qé; Jl&j Qg.ojT A dowoo J9u

Tests of Normality
Kolmogorov-Smirnov(a) Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
TEMP (C) .063 157 .200(*) .993 157 .646
SALIN .025 157 .200(*) 998 157 1.000
(ppt)
pH .043 157 .200(%) .995 157 .891
DO% .036 157 .200(*) .994 157 716
DO (ml/) .047 157 .200(%) .992 157 517
NH4 (uM) .048 157 .200(*) .996 157 921
NO3 (uM) .043 157 .200(*) 997 157 982
DIN (uM) .029 157 .200(%) .997 157 .993
DON (uM) .046 157 .200(*) .992 157 .529
DIP (uM) .095 157 .001 .987 157 159
DOP (uM) .050 157 .200(%) .994 157 764
DSI (uM) .039 157 .200(*) .996 157 954
SD (m) .069 157 .064 .993 157 .647

* This is a lower bound of the true significance.

a Lilliefors Significance Correction
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Tests of Normality
Kolmogorov-Smirnov(a) Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
BHC .066 31 .200(*) 988 31 973
HEPTCHLO 153 31 .062 963 31 .356
DRINS .087 31 .200(%) 980 31 .823
ENDOSUL 157 31 .051 947 31 131
DDTS 124 31 .200(*) 945 31 112
OCPS .069 31 .200(%) 991 31 993
TPH .055 31 .200(*) 993 31 999
Pb .078 31 .200(%) 987 31 964
Cd 537 31 .000 276 31 .000
Hg 074 31 .200(%) 980 31 819
Ni .056 31 .200(*) .994 31 1.000

* This is a lower bound of the true significance.

a Lilliefors Significance Correction
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Tests of Normality
Kolmogorov-Smirnov(a) Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
A BACILL .022 381 .200(%) .996 381 S12
A PYRRO .025 381 .200(*) .996 381 483
A CYANO .031 381 .200(¥) .995 381 332
A CHLORO 352 381 .000 770 381 .000
A EUGLENO 476 381 .000 .553 381 .000
A HAPTO .523 381 .000 391 381 .000
A XANTO .533 381 .000 .090 381 .000
A TOTAL .023 381 .200(%) .998 381 .895
B BACILL .015 381 .200(*) 997 381 .635
B PYRRO .021 381 .200(¥) .997 381 .679
B CYANO .023 381 .200(*) .996 381 480
B CHLORO 351 381 .000 770 381 .000
B EUGLENO 476 381 .000 .554 381 .000
B HAPTO .523 381 .000 391 381 .000
B XANTO .533 381 .000 .090 381 .000
B TOTAL .030 381 .200(%) .995 381 240

* This is a lower bound of the true significance.

a Lilliefors Significance Correction
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Tests of Normality
Kolmogorov-Smirnov(a) Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
A COPE .015 154 .200(%) .999 154 1.000
A CLADO .296 154 .000 .823 154 .000
AROTA 373 154 .000 745 154 .000
A PROTO .505 154 .000 465 154 .000
A CIRRIP .022 154 .200(%) .994 154 734
A LAMELL .366 154 .06 748 154 .07
AZOO .018 154 .200(%) .994 154 764
B COPE .018 154 .200(*%) .997 154 9717
B CLADO .338 154 .000 781 154 .000
B ROTi 392 154 .000 718 154 .000
B PROTO .539 154 .000 173 154 .000
B CIRRIP .020 154 .200(*%) .993 154 17
B LAMELL .390 154 .000 715 154 .000
B Z0OO .019 154 .200(*%) .993 154 .605

* This is a lower bound of the true significance.

a Lilliefors Significance Correction
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Tests of Normality
Kolmogorov-Smirnov(a) Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
A M.LEIDYI .027 160 .200(%) 992 160 .558
B M.LEIDYI 027 160 .200(*) 992 160 .556

* This is a lower bound of the true significance.

a Lilliefors Significance Correction
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Tests of Normality
Kolmogorov-Smirnov(a) Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
A OLIGO .048 160 .200(%) .985 160 077
APOLY .010 160 .200(*) 1.000 160 1.000
A CRUST .163 160 .000 928 160 .000
A INSEC 436 160 .000 .640 160 .000
A BIVAL 421 160 .000 .667 160 .000
ATOTAL .006 160 .200(*%) 1.000 160 1.000
B OLIGO .067 160 .078 977 160 .009
B POLY .010 160 .200(%) .999 160 1.000
B CRUST 207 160 .000 .900 160 .000
B INSEC 439 160 .000 .635 160 .000
B BIVAL 421 160 .000 .667 160 .000
B TOTAL .006 160 .200(*) 1.000 160 1.000

* This is a lower bound of the true significance.

a Lilliefors Significance Correction
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Tests of Normality
Kolmogorov-Smirnov(a) Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
TOM .010 155 .200(%) 1.000 155 1.000
GRAVEL 129 155 0.07 .947 155 .08
SILTCLAY .013 155 .200(%) .999 155 1.000
SAND .013 155 .200(*) .999 155 1.000

* This is a lower bound of the true significance.

a Lilliefors Significance Correction
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t df Sig. (2-tailed)
NORMAL of TEMP Equal variances assumed 11.270 117 0.000
Equal variances not assumed 10.159 31.701 0.000
NORMAL of SALIN Equal variances assumed 875 118 0.383
Equal variances not assumed 1074 48.813 0288
NORMAL of pH Equal variances assumed ) 835 118 0.005
Equal variances not assumed 3,046 18.968 0.004
NORMAL of DO% Equal variances assumed 10.018 118 0.000
Equal variances not assumed
8.913 31.236 0.000
NORMAL of NH4 Equal variances assumed
1.637 118 0.104
(M)
Equal variances not assumed 1.980 47483 0.054
NORMAL of NO3(uM) | Equal variances assumed 32 118 0.667
Equal variances not assumed 184 31.190 0704
NORMAL of DIN(uM) | Equal variances assumed 1488 118 0.139
Equal variances not assumed
1.548 37.220 0.130
NORMAL of Equal variances assumed
DON(uM) .390 118 0.697
Equal variances not assumed 400 16.573 0.691
NORMAL of DIP(uM) | Equal variances assumed 509 118 0.612
Equal variances not assumed 487 33.645 0.630
NORMAL of Equal variances assumed
DOP(uM) -.074 118 0.941
Equal variances not assumed 068 32,320 0.946
NORMAL of DSi (uM) | Equal vari d
(@) of DSi (uM) | Equal variances assume 3842 118 0.000
Equal variances not assumed 4126 18.920 0.000
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t df Sig. (2-tailed)
NORMAL of TEMP Equal variances assumed
17.274 118 0.000
Equal variances not assumed 13.399 27088 0.000
NORMAL of SALIN Equal vari d
(6] of S qual variances assume _018 115 0361
Equal variances not assumed 1112 41.333 0272
NORMAL of pH Equal variances assumed 1.830 118 0.070
Equal variances not assumed
1.450 28.399 0.158
NORMAL of DO% Equal variances assumed
9.813 118 0.000
Equal variances not assumed 13.614 64.535 0.000
NORMAL of Equal variances assumed 1036 1
NH4(uM) .03 8 0.303
Equal variances not assumed 1.047 35.908 0302
NORMAL of Equal variances assumed
NO3(uM) .076 118 0.939
Equal variances not assumed 077 35.796 0.939
NORMAL of DIN(uM) | Equal vari d
o (uM) | Equal variances assume 625 118 0533
Equal variances not assumed 653 17,437 0518
NORMAL of Equal variances assumed 61 1 71
DON(uM) 3 8 0.718
Equal variances not assumed 136 12,658 0739
NORMAL of DIP(uM) | Equal variances assumed 1,490 117 0.139
Equal variances not assumed 1674 38.990 0.102
NORMAL of Equal variances assumed
DOP(uM) -.840 117 0.403
Equal variances not assumed 754 20,844 0457
NORMAL of DSI(uM) | Equal vari d
(@) of DSI(uM) qual variances assume _891 117 0375
Equal vari t d
qual variances not assume 896 30,780 0415
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t df Sig. (2-tailed)
NORMAL of TEMP Equal variances assumed
9.514 118 0.000
Equal variances not assumed 5377 73.048 0.000
NORMAL of SALIN Equal variances assumed
-.888 118 0.376
Equal variances not assumed 1,029 43.928 0309
NORMAL of pH Equal variances assumed 4252 117 0.000
Equal variances not assumed
4.192 34.920 0.000
NORMAL of DO% Equal variances assumed
8.624 118 0.000
Equal variances not assumed 7922 32290 0.000
NORMAL of Equal variances assumed 27 1 6
NH4(uM) 798 8 0.00:
Equal variances not assumed 2 680 13,668 0011
NORMAL of Equal variances assumed
NO3(uM) -.567 118 0.572
Equal variances not assumed 597 37,844 0.554
NORMAL of DIN(uM) Equal variances assumed
1.925 118 0.057
Equal variances not assumed 1974 36,554 0.056
NORMAL of Equal variances assumed 77 116 441
DON(uM) 173 0.
Equal variances not assumed 784 36,300 0438
NORMAL of DIP(uM) Equal variances assumed 569 118 0570
Equal variances not assumed 571 35.576 0571
NORMAL of Equal variances assumed
DOP(uM) -.117 118 0.907
Equal vari t d
qual variances not assume 117 35.348 0.908
NORMAL of DSI(uM Equal vari d
o (uUM) qual variances assume 3132 118 0.002
Equal vari t d
qual variances not assume 2761 30.977 0.010
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Sig. (2-

t df tailed)

NORMAL of TEMP Equal variances assumed
779 118 0.438
Equal variances not assumed 712 32.060 0.482

NORMAL of SALIN Equal variances assumed
-1.204 118 0.231
Equal variances not assumed 1308 39.619 0.198
NORMAL of pH Equal variances assumed 1.498 118 0.137

Equal variances not assumed

1.767 45.334 0.084

NORMAL of DO% Equal variances assumed
5.255 118 0.000
Equal variances not assumed 6.425 48.487 0.000

NORMAL of NH4(uM) Equal variances assumed
-.709 118 0.480
Equal variances not assumed 642 31.773 0.526
NORMAL of NO3(uM) Equal variances assumed 033 118 0.974
Equal variances not assumed 040 47.621 0.968

NORMAL of DIN(uM) Equal variances assumed
-.315 118 0.753
Equal variances not assumed 307 34.296 0.761

NORMAL of DON(uM Equal vari d
0O of DON(uM) qual variances assume 508 117 0.551
Equal variances not assumed 692 44.068 0.492
NORMAL of DIP(uM) Equal variances assumed -056 118 0.956
Equal variances not assumed 061 40.100 0.952
NORMAL of DOP(uM) Equal variances assumed _1.440 118 0.153
Equal variances not assumed 1435 35.254 0.160

NORMAL of DSI(uM Equal vari d
0O of DSI(uM) qual variances assume 0 118 0.674

Equal vari t d

qual variances not assume: 383 31.806 0.704




VYO i slassi¥T 5 (5550 gms 950 (55950

Abstract:

The project investigates the relationship between the biological parameters (phytoplankton, zooplankton,
Macrobenthic and the comb jelly Mnemiopsis leidyi) and environmental parameters, nutrients and environmental
pollutant (oil, pesticides, heavy metals, and detergents) in water and sediment, at the southern part of Caspian
Sea in 2009-2010. Sampling was performed in four seasons (spring, summer, autumn and winter) and in eight
transects perpendicular to the coast in Astara, Anzali, Sefidroud, Tonekabon, Noshahr, Babolsar, Amir Abad and
Turkmen. Samples were collected from depths of 5, 10, 20, 50 and 100 meters and the different layers. The
relationship between biological and environmental parameters surveyed through parametric and multivariate
methods.

Based on the result, the annual mean of environmental parameters and nutrients concentration at euphotic layer
such as water temperature, salinity, pH, transparency, DO%, ammonium, nitrate, inorganic nitrogen (DIN),
organic nitrogen (DON), inorganic phosphorus (DIP), organic phosphorus (DOP) and soluble silicon (DSi) were
17.82+0.32 (°C), 11.35+0.10 (g/1), 8.43+£0.01 (m), 1261 (%), 3.76£0.19 (uM), 1.55+£0.07 (uM), 4.81£0.13

(uM), 29.88+0.66 (uM), 0.24+0.01 (uM), 0.62+0.02 (uM), 8.22+0.22 (uM), respectively. Meanwhile, annual

mean of environmental pollutant such as TPH, OCPs and LAS in water were 12.33£1.76 (ug/l), 2.85.0.90 (ug/l),
0.048+0.003 (mg/l), respectively and for TPH and OCPS in sediment were recorded 33.07+9.36 (ug/g) and
2.64+0.34 (ug/g), respectively. In addition, annual mean of heavy metals such as Ni, Hg, Pb and Cd at water
were 4.01+£0.01 (ug/l), 0.64+£0.01 (ug/l), 15.0+0.1 (ug/l) and ND respectively, and in sediment were obtained
43.77£3.55 (ug/g), 0.13+£0.29 (ug/g), 14.14+1.07 (ug/g) and 0.07+0.06 (ug/g), respectively. Abundance annual
mean of biological parameters such as phytoplankton, zooplankton and M. leidyi were 143£12 (million cells/m®),
6548+700 (individuals/m®) and 86+10 (individuals /m°) respectively, and for biomass were 548+41 (mg/m3),
60+£9 (mg/m3), 5.060.65 (g/m3). Abundance and biomass annual mean of macrobenthic were 5970+460
(individuals /mz) and 44+10 (g/mz), respectively.

The stratification of water column was strongly based on gradient of water temperature and the rule of salinity
was low in this area. According to mono and multivariate statistical analysis, the southern of Caspian Sea
experienced four seasons without any overlapping based on environmental parameters and nutrients. In 2009-10,
the nitrogen concentration was higher than previous years and showed a decrease in the amount of inorganic
phosphorus in the study area. Therefore, the system has been lead to phosphorus limitation. No limitations of the
DSi in the Caspian ecosystem had caused the dominance of bacillriophyta phylum during spring, autumn and
winter. However in summer (highest seasonal mean temperature) which held the most DIP, the cyanophyta was
dominant phylum.

During spring and winter, the abundance of zooplankton was maximized and conversely the minimum values
observed during summer and autumn with growth increasing of M. leidyi. By now, M.leidyi has been preferred
the time with highest temperature or salinity during year. However with considering PCA analysis result and
high ability of the organism to adaptation, the M.leidyi will probably to growth and reproduce at lower
temperature and salinity than now in this area.

Result showed that during summer and autumn only abundance of two of six main zooplankton groups namely
Copepoda and Cirripedia were noticeable. The other zooplankton groups were low due to high consumption by
different predators or were influenced by environmental factors. The dynamics population of M.leidiy is used to
consider as first explanation of the Caspian ecosystem happening, however the interaction of different factors
such as temperature, salinity, nutrients and predators determine the dynamic of biological parameters.

Based on statistical analysis, feeding behavior of zooplankton species was not same in different seasons and was
strongly dependent on the phytoplankton structure (species diversity and population). In other words, the
classical boundary of phytoplankton species to, edible and suppressed, non-edible and unaffected and finally
non-edible, enhanced species was not possible. Copepoda can act as filter-feeder and raptorial-feeder. So
Copepoda compare to Cladocera (generally filter- feeder and sometimes raptorial feeder) and Rotifera (mostly
suspension feeding and sometimes raptorial feeder) had more chances and opportunities for the achievement
food and it support them for dominanane in all seasons.

Anthropogenic and eutrophication affect on the structure and function of plankton community and it reflected on
ratio of phyto/zoo biomass. Seasonal increasing of different groups of zooplankton were done through their life
cycles in 2009-10, but mostly phytoplankton abundance increased several folds than zooplankton populations.
This trend made the ratio of phyto/zoo biomass at 10, 4, and14 during spring, summer and autumn, respectively.
In summer, with stratification of water column and dominant of Cyanophyta, grazing pressure by herbivores
zooplankton was low. However in winter due to the zooplankton population growth, the ratios reached to 11, and
declined with 1.3 folds compare to autumn. Because of severe decreasing of zooplankton biomass in 2009-10
compare to years before introduction of M.leidiy in to the Caspian Sea, the ratio of phyto/zoo biomass increased
from "less than" 5 "to more than 10"
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Top-down control of zooplankton grazing on phytoplankton populations was clear in the years before the
introduction of M.leidyi in to the Caspian Sea. But in 2009-10 zooplankton Shannon index reduced and
phytoplankton Shannon index increased. In other word higher functional diversity at the lower trophic level
(phytoplankton) increased the probability of successful defense against top-down control from zooplankton and
phytoplankton abundance controled mainly by nutrients materials (down-top control).

Seasonal macrobenthos abundance showed the maximum values in summer and minimum in the cold season
(winter). The polychaeta had the highest proportion of abundance compare to others main orders (oligochaeta
and crustacea). The dominance of deposit feeder species of polychaeta indicates to high level of organic matter
in sediment and trophic status of ecosystem. Result of CCA analysis showed that three dominant orders had
different behavior respect to environmental and sediments characteristics. The oligochaeta order was directly
related to sediments characteristics (TOM) and inverse relationship with environmental parameters at most
seasons. In contrast, polychaeta order was linked with environmental parameters in most seasons.Crustacea order
was related to the both of them. Two orders of oligochaeta and crustacea were also related directly to OCPs and
inverse relationship with TPH and heavy metals. In the other words, the two orders were more affected by TPH
and heavy metals in this area.

As a last point, increasing of trophic level from oligotrophic to the meso—eutrophic status, an increase of DO%
from 105 percent to 120 percent, phytoplankton Shannon index increasing, zooplankton Shannon index
decreasing, entrance of the potentially invasive species to the list of dominant phytoplankton species, increasing
of phyto/zooplankton biomass ratio from less than 5 to more than 10 and also increasing of deposit feeder
species abundance of macrobenthos are some evidences that indicate to disturbance and stress condition of the
Caspian Sea.

Keywords: Environmental parameters and nutrients; Environmental pollutions; Phytoplankton; Zooplankton;
Ctenophore; Macrobenthic; Caspian Sea
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