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Tukey's Multiple Comparison Test =~ Mean Diff. q P value95% CI of diff
talab vs khalij 34.71 0.8491 P>0.05 -156.6to 226.1
talab vs gharbi 75.22 1.840 P>0.05 -116.11t0266.6
talab vs sharghi 99.79 2.441 P>0.05 -91.57t0291.1
khalij vs gharbi 40.51 1.108 P>0.05 -130.6to211.7
khalij vs sharghi 65.08 1.780 P>0.05 -106.1to0236.2
gharbi vs sharghi 24.57 0.6720 P>0.05 -146.6to0195.7

ANOVA Table SS df MS

Treatment (between columns) 14480 3 4826
Residual (within columns) 28080 7 4011
Total 42550 10

One-way analysis of variance
P value 0.3764

P value summary ns

Number of groups 4

F 1.203

R squared 0.3402
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Tukey's Multiple Comparison Test Mean Diff. q P value95% CI of diff

talab vs khalij 11.66 0.7924 P>0.05 -47.16 to 70.48
talab vs gharbi 1.890 0.1284 P >0.05 -56.93 to 60.71
talab vs sharghi 65.61 4.459 P <0.05 6.792 to124.4
khalij vs gharbi -9.770 0.7423 P> 0.05 -62.38 t042.84
khalij vs sharghi 5395 4.099 P<0.05 1.341 to 106.6
gharbi vs sharghi 63.72 4.841 P <0.05 11.11t0 116.3
ANOVA Table SS df MS
Treatment (between columns) 16410 3 5470
Residual (within columns) 18710 18 1039
Total 35120 21

One-way analysis of variance

P value 0.0088
P value summary ok
Number of groups 4
F 5.263

R squared 0.4673
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Tukey's Multiple Comparison Test ~ Mean Diff. q P value95% CI of diff
talab vs khalij 48.76 3.21 P>0.05 -22.23t0119.7
talab vs gharbi 39.89 2.630 P>0.05 -31.10to 110.9
talab vs sharghi 14.60 0.9627 P> 0.05 -56.39 to 85.59
khalij vs gharbi -8.870 0.6539 P>0.05 -72.36 to 54.62
khalij vs sharghi -34.16 2518 P> 0.05 -97.65 t0 29.33
gharbi vs sharghi -25.29 1.864 P>0.05 -88.78 to 38.20

ANOVA Table SS df MS

Treatment (between columns) 3823 1274

Residual (within columns) 3864 552.0

Total 7687 10
One-way analysis of variance

P value 0.1632

P value summary ns

Number of groups 4

F 2.309

R squared 0.4974
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P value95% CI of diff

Tukey's Multiple Comparison Test Mean Diff. q
talab vs khalij -5.110 0.7576 P>0.05 -36.68 t026.46
talab vs gharbi -10.96 1.625 P> 0.05 -42.53 t0 20.61
talab vs sharghi -4.710 0.6983 P>0.05 -36.28 t0 26.86
khalij vs gharbi -5.850 0.9697 P>0.05 -34.09 to 22.39
khalij vs sharghi 0.4000 0.06631 P>0.05 -27.84 to 28.64
gharbi vs sharghi 6.250 1.036 P>0.05 -21.99 to 34.49
ANOVA Table SS df MS
Treatment (between columns) 152.0 50.65
Residual (within columns) 764.2 109.2
Total 916.2 10

One-way analysis of variance

P value 0.7164
P value summary ns
Number of groups 4

F 0.4640
R squared 0.1659
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Tukey's Multiple Comparison Test Mean Diff. q P value95% CI of diff
talab vs khalij -1.560 0.1507 P>0.05 -42.93 to 39.81
talab vs gharbi 10.04 0.9701 P> 0.05 -31.33 to 51.41
talab vs sharghi 6.630 0.6406v P>0.05 -34.74 to 48.00
khalij vs gharbi 11.60 1.253 P>0.05 -25.40 to 48.60
khalij vs sharghi 8.190 0.8847 P>0.05 -28.81t045.19
gharbi vs sharghi -3.410 0.3684 P> 0.05 -40.41 to 33.59

ANOVA Table SS df MS

Treatment (between columns) 509.6 3 169.9

Residual (within columns) 9255 18 514.2

Total 9764 21

One-way analysis of variance

P value 0.8035
P value summary ns
Number of groups 4

F 0.3303
R squared 0.05218
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Tukey's Multiple Comparison Test Mean Diff. q P value95% CI of diff
talab vs khalij 28.49 2.422 P>0.05 -26.58 to 83.56
talab vs gharbi 40.97 3.483 P>0.05 -14.10 to 96.04
talab vs sharghi 46.63 3.964 P>0.05 -8.438to 101.7
khalij vs gharbi 12.48 1.186 P>0.05 -36.77t0 61.73
khalij vs sharghi 18.14 1.724 P>0.05 -31.11 to 67.39
gharbi vs sharghi 5.660 0.5379 P>0.05 -43.59 to 54.91

ANOVA Table SS df MS

Treatment (between columns) 2967 3 989.1

Residual (within columns) 2325 7 332.1

Total 5292 10

One-way analysis of variance

P value 0.1060
P value summary ns
Number of groups 4

F 2.978

R squared 0.5607
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Tukey's Multiple Comparison Test ~ Mean Diff. q P value95% CI of diff
talab vs khalij -15.44 2.760 P>0.05 41.63 to 10.75
talab vs gharbi -20.28 3.625 P>0.05 46.47 to 5.907
talab vs sharghi -5.360 0.9581 P>0.05 -31.551020.83
khalij vs gharbi -4.840 0.9673 P>0.05 -28.26 to 18.58
khalij vs sharghi 10.08 2.014 P>0.05 -13.34 t0 33.50
gharbi vs sharghi 14.92 2.982 P> 0.05 -8.503 to 38.34

ANOVA Table SS df MS

Treatment (between columns) 654.5 3 218.2
Residual (within columns) 525.8 7 75.11
Total 1180 10

One-way analysis of variance

P value 0.1109
P value summary ns
Number of groups 4

F 2.904

R squared 0.5545
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Tukey's Multiple Comparison Test ~ Mean Diff. q P value95% CI of diff
talab vs khalij -24.72 1.393 P>0.05 -95.65 to 4621
talab vs gharbi -31.31 1.76 P>0.05 -102.2 to 39.62
talab vs sharghi -34.85 1.962 P>0.05 105.8 to 36.08
khalij vs gharbi -6.590 0.4152 P>0.05 -70.03 to 56.85
khalij vs sharghi -10.13 0.6382 P>0.05 73.57 to 53.31
gharbi vs sharghi -3.540 0.2230 P>0.05 66.98 to 59.90

ANOVA Table SS df MS
Treatment (between columns) 3320 3 1107
Residual (within columns) 27210 18 1512
Total 3053 21

One-way analysis of variance

P value 0.5462
P value summary ns
Number of groups 4

F 0.7322

R squared 0.1080
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Tukey's Multiple Comparison Test Mean Diff q P value95% CI of diff
talab vs khalij 21.38 2.010 P>0.05 -28.41t0 71.17
talab vs gharbi 12.88 1.211 P>0.05 36.91 to 62.67
talab vs sharghi 26.22 2465 P>0.05 -23.57 t0 76.01
khalij vs gharbi -8.500 0.8935 P>0.05 -53.03 to 36.03
khalij vs sharghi 4.840 0.5088 P >0.05 -39.69 to 49.37
gharbi vs sharghi 13.34  1.402 P>0.05 -31.19 to 57.87

ANOVA Table SS df MS

Treatment (between columns) 938.7 3 312.9

Residual (within columns) 1900 7 271.5
Total 2839 10

One-way analysis of variance

P value 0.3927
P value summary ns
Number of groups 4
F 1.153

R squared 0.3306
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Tukey's Multiple Comparison Test =~ Mean Diff. q P value95% CI of diff
talab vs khalij 30.18 2.557 P>0.05 -25.08 to 85.44
talab vs gharbi 2229  1.888 P> 0.05 -32.97 to 77.55
talab vs sharghi 39.13 3.315 P> 0.05 -16.13 to 94.39
khalij vs gharbi -7.890  0.7473 P>0.05 -57.31to 41.53
khalij vs sharghi 8.950 0.8477 P> 0.05 -40.47 to 58.37
gharbi vs sharghi 16.84 1.595 P>0.05 -32.58 to 66.26

ANOVA Table SS df MS

Treatment (between columns) 1951 3 650.5
Residual (within columns) 2341 7 334.4
Total 4293 10

One-way analysis of variance

P value 0.2109
P value summary ns
Number of groups 4
F 1.945

R squared 0.4546
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Tukey's Multiple Comparison Test ~ Mean Diff. q P value95% CI of diff
talab vs khalij -56.60 1.604 P>0.05 -197.6to84.40
talab vs gharbi -62.38 1.768 P>0.05 -203.4t078.62
talab vs sharghi 7.870 0.2231 P>0.05 -133.1to 148.9
khalij vs gharbi -5.780 0.1832 P>0.05 -1319t0120.3
khalij vs sharghi 64.47 2.043 P>0.05 -61.64t0190.6
gharbi vs sharghi 70.25 2.226 P>0.05 -55.86to0196.4
ANOVA Table SS df MS
Treatment (between columns) 22740 3 7580
Residual (within columns) 107500 18 5973
Total 130300 21

One-way analysis of variance

P value 0.3149
P value summary ns
Number of groups 4

F 1.269

R squared 0.1746
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Tukey's Multiple Comparison Test ~ Mean Diff. q P value95% CI of diff
talab vs khalij -34.00 2.767 P> 0.05 -91.53 t0 23.53
talab vs gharbi 10.41 0.8471 P>0.05 -47.12 to 67.94
talab vs sharghi 16.88 1.374 P> 0.05 -40.65 to 74.41
khalij vs gharbi 44.41 4.040 P>0.05 -7.042 to 95.86
khalij vs sharghi 50.88 4.629 P>0.05 -0.5721 to 102.3
gharbi vs sharghi 6.470 0.5886 P>0.05 -44.98 to 57.92

ANOVA Table SS df MS

Treatment (between columns) 4611 3 1537
Residual (within columns) 2537 7 362.5
Total 7148 10

ne-way analysis of variance
P value 0.0527
P value summary ns
Number of groups 4
F 4.241
R squared 0.6451
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Tukey's Multiple Comparison Test Mean Dif q P value95% CI of diff
talab vs khalij 650.3 1.748 P >0.05 -1091 to 2391
talab vs gharbi 392.5 1.055 P>0.05 -1348 to 2133
talab vs sharghi 107.8 0.2897 P >0.05 -1633 to 1849
khalij vs gharbi -257.8 0.7750 P>0.05 -1815 to 1299
khalij vs sharghi -542.5 1.631 P>0.05 -2100 to 1015
gharbi vs sharghi -284.7 0.8559 P>0.05 -1842 to 1272

ANOVA Table SS daf MS
Treatment (between columns) 68250 3 227500
Residual (within columns) 2324000 7 332000
Total 3006000 10

One-way analysis of variance

P value 0.5889
P value summary ns
Number of groups 4

F 0.6853

R squared 0.2270
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Tukey's Multiple Comparison Test Mean Diff. q P value95% CI of diff
talab vs khalij 400.2 1.642 P> 0.05 -574.0to 1374
talab vs gharbi 248.2 1.018 P>0.05 -725.9to 1222
talab vs sharghi 29.38 0.1205 P>0.05 -944.8 to 1004
khalij vs gharbi -152.0 0.6971 P>0.05 -1023 to 719.3
khalij vs sharghi -370.8 1.701 P>0.05 -1242 to 500.5
gharbi vs sharghi -218.8 1.004 P>0.05 -1090 to 652.5
ANOVA Table SS df MS
Treatment (between columns) 583900 3 194600
Residual (within columns) 5132000 18 285100
Total 5716000 21

One-way analysis of variance

P value 0.5741
P value summary ns
Number of groups 4
F 0.6827

R squared 0.1022
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Tukey's Multiple Comparison Test ~Mean Diff. q P value95% CI of diff
talab vs khalij 618.5 3.393 P> 0.05 -234.7 to 1472
talab vs gharbi 479.4 2.630 P>0.05 -373.8 to 1333
talab vs sharghi 158.0 0.8668 P >0.05 -695.2 to 1011
khalij vs gharbi -139.0 0.8529 P>0.05 -902.2 to 624.1
khalij vs sharghi -460.5 2.825 P> 0.05 -1224 to 302.7
gharbi vs sharghi -321.4 1.972 P>0.05 -1085 to 441.7

ANOVA Table SS df MS
Treatment (between columns) 621500 3 207200
Residual (within columns) 558100 7 79730
Total 1180000 10

One-way analysis of variance

P value 0.1346

P value summary ns

Number of groups 4
F 2.598
R squared 0.5268
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Tukey's Multiple Comparison Test Mean Diff. q P value95% CI of diff
talab vs khalij 2.580 0.6446 P>0.05 -16.16 to 21.32
talab vs gharbi 1.150 0.2873 P>0.05 -17.59 to 19.89
talab vs sharghi 0.6500 0.1624 P>0.05 -18.09 to 19.39
khalij vs gharbi -1.430 0.3994 P>0.05 -18.19 to 15.33
khalij vs sharghi -1.930 0.5391 P>0.05 -18.69 to 14.83
gharbi vs sharghi -0.5000 0.1397 P>0.05 -17.26 to 16.26
ANOVA Table SS df MS
Treatment (between columns) 9.508 3 3.169
Residual (within columns) 269.1 7 38.45
Total 278.7 10

One-way analysis of variance

P value 0.9675
P value summary ns
Number of groups 4

F 0.08243

R squared 0.03412




lEgas

-

sla ook 2les JhIR /48

sl d.as 2 ddkio Hlg> (TR f}g,oélf }QBT th—\?

Tukey's Multiple Comparison Test Mean Diff. ¢ P value95% CI of diff
talab vs khalij 13.45 0.8496 P>0.05 -49.83 t0 76.73
talab vs gharbi 5370 0.3392 P>0.05 -57.91 to 68.65
talab vs sharghi -4.600 0.2906 P>0.05 -67.88 to 58.68
khalij vs gharbi -8.080 0.5706 P>0.05 -64.68 to 48.52
khalij vs sharghi -18.05 1.275 P>0.05 -74.65 to 38.55
gharbi vs sharghi -9.970 0.7041 P>0.05 -66.57 to 46.63

ANOVA Table SS df MS
Treatment (between columns) 1055 3 351.5
Residual (within columns) 21650 18 1203
Total 22710 21

One-way analysis of variance

P value 0.8305

P value summary ns

Number of groups

F 0.2922

R squared 0.04644
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Tukey's Multiple Comparison Test Mean Diff. q P value95% CI of diff
talab vs khalij 48.58 3.742 P>0.05 -12.19to 109.3
talab vs gharbi 33.02 2.544 P>0.05 -27.75t0 93.79
talab vs sharghi 26.38 2.032 P>0.05 -34.39to 87.15
khalij vs gharbi -15.56 1.340  P>0.05 -69.91 to 38.79
khalij vs sharghi -22.20 1.912 P>0.05 -76.55t0 32.15
gharbi vs sharghi -6.640 0.5719 P>0.05 -60.99 to 47.71

ANOVA Table SS MS
Treatment (between columns) 2899 3 966.3
Residual (within columns) 2831 7 404.4
Total 5730 10

One-way analysis of variance

P value 0.1545
P value summar ns
Number of groups 4

F 2.389
R squared 0.5059
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Tukey's Multiple Comparison Test Mean Diff. q P value95% CI of diff
talab vs khalij -1298 0.08363 P >0.05 -739.5t0 713.6
talab vs gharbi 1133 0.7296 P >0.05 -613.3 to 839.8
talab vs sharghi 101.8  0.6557 P >0.05 -624.8 to 828.3
khalij vs gharbi 1262 09092 P>0.05 -523.6 to 776.1
khalij vs sharghi 114.8  0.8266 P>0.05 -535.1t0 764.6
gharbi vs sharghi -11.47 0.08262 P>0.05 -661.3 to 638.4

ANOVA Table SS df MS
Treatment (between columns) 36660 3 12220
Residual (within columns) 404700 7 57820
Total 441400 10

One-way analysis of variance

P value 0.8855

P value summary ns

Number of groups 4

F 0.2113

R squared 0.08305
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Tukey's Multiple Comparison Test Mean Diff. q P value95% CI of diff
talab vs khalij -110.9 1.384 P>0.05 -431.1 t0 209.3
talab vs gharbi -87.44  1.091 P>0.05 -407.7 to 232.8
talab vs sharghi -85.37  1.065 P>0.05 -405.6 to 234.9
khalij vs gharbi 2346 0.3274 P>0.05 -263.0 to 309.9
khalij vs sharghi 25.53  0.3562 P>0.05 -260.9 to 312.0
gharbi vs sharghi 2.070  0.02889 P> 0.05 -284.4 to 288.5
ANOVA Table SS df MS
Treatment (between columns) 31680 3 10560
Residual (within columns) 554700 18 30810
Total 586300 21

One-way analysis of variance

P value

P value summary
Number of groups
F

R squared

0.7947
ns
4
0.3427
0.05403
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Tukey's Multiple Comparison Test Mean Diff. g P value95% CI of diff
talab vs khalij 1.570  0.02552 P>0.05 -286.4 to 289.5
talab vs gharbi 13.13  0.2134 P>0.05 -274.8 to 301.1
talab vs sharghi 75.37 1.225 P>0.05 -212.6 to 363.3
khalij vs gharbi 11.56  0.2101 P>0.05 -246.0 to 269.1
khalij vs sharghi 73.80 1.341 P>0.05 -183.8t0 331.4
gharbi vs sharghi 62.24 1.131 P>0.05 -195.3 t0 319.8

ANOVA Table SS df MS

Treatment (between columns) 10930 3 3643

Residual (within columns) 63570 7 9082

Total 74500 10

One-way analysis of variance

P value 0.7568

P value summary ns

Number of groups 4

F 0.4011

R squared 0.1467
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Tukey's Multiple Comparison Test Mean Diff. q P value95% CI of diff
talab vs khalij -103.5 03403 P>0.05 -1527 to 1320
talab vs gharbi -415.8 1.368 P>0.05 -1839 to 1007
talab vs sharghi -2157 0.7095 P>0.05 -1639 to 1208
khalij vs gharbi -312.3  1.149 P>0.05 -1585 t0 960.6
khalij vs sharghi -112.3  0.4128 P>0.05 -1385t0 1161
gharbi vs sharghi 200.1 0.7357 P>0.05 -1073 to 1473

ANOVA Table SS df MS

Treatment (between columns) 248400 3 82800

Residual (within columns) 1553000 7 221900

Total 1801000 10

One-way analysis of variance

P value 0.7752
P value summary ns
Number of groups 4
F 0.3732

R squared 0.1379
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Tukey's Multiple Comparison Test Mean Diff.

q P value95% CI of diff

talab vs khalij 4585 0.1539 P>0.05 -1145 to 1237
talab vs gharbi 26.68 0.08956 P >0.05 -1164 to 1217
talab vs sharghi 258.2 0.8668 P>0.05 -932.5 to 1449
khalij vs gharbi -19.17 0.07195 P >0.05 -1084 to 1046
khalij vs sharghi 2124 0.7971 P>0.05 -852.6 to 1277
gharbi vs sharghi 231.6 0.8690 P >0.05 -833.4 to 1297

ANOVA Table SS df MS

Treatment (between columns) 238000 3 79320

Residual (within columns) 7667000 18 426000

Total 7905000 21

One-way analysis of variance

P value 0.9044
P value summary ns
Number of groups 4

F 0.1862
R squared 0.03010
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Tukey's Multiple Comparison Test =~ Mean Diff. q P value95% CI of diff
talab vs khalij 942.4 4.253 P>0.05 -94.93 to 1980
talab vs gharbi 886.0 3.998 P>0.05 -151.4 to 1923
talab vs sharghi 1322 5.964 P <0.05 284.2 to 2359
khalij vs gharbi -56.46 0.2848 P>0.05 -984.3t0 871.4
khalij vs sharghi 379.1 1.913 P>0.05 -548.7 to 1307
gharbi vs sharghi 435.6 2.198 P>0.05 -492.2 to 1363

ANOVA Table SS df MS

Treatment (between columns) 2141000 3 713600

Residual (within columns) 825100 7 117900

Total 2966000 10

One-way analysis of variance

P value 0.0234
P value summary *
Number of groups 4
F 6.054

R squared 0.7218
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Abstract

Golestan coast at south of Caspian Sea is the most important aquasystems, because of its relation to lagoon, bay
and fresh water rivers and of its role in life cycle of bony fishes. The study of heavy metals, as a kind of chemical
and environmental pollution is an essential program; because, they accumulated in the aquatic environment and
human food chain that cause ecological damages.

In this study, we determine the concentration of four heavy metals (Cd, Cr, Zn, Pb) in some most consumed
fishes, such as Liza auratus, Cyprinus carpio and Rutilus frisii kutum in winter, spring and summer seasons
locating at 11 sites (west and east coast, Gomishan Lagoon and Gorgan Bay). The fishes which were caught from
the mentioned areas after biometry, immediately freezed and transferred to laboratory for further analyses. Then,
water and sediment samples were acid digested and assessed for determination of Cadmium, Lead, Zinc and
Chromium levels using atomic absorption spectrometer (AAS).

The results showed that the highest concentration of Lead (214.83 ppb) was related to Gomishan Lagoon and the
lowest Chromium level (28.83 ppb) was observed in the water specimens sampled from east coast in winter.
Otherwise, the highest concentration of Zinc (300.7 ppb) was found in sediment specimens sampled from
Gomishan in summer and the lowest concentration of Cadmium (12.7 ppb) in Gorgan Bay in summer.

According to the results, the concentrations of heavy metals in liver tissues excised from fishes were higher than
that in muscle tissues. Also, there was significant differences were observed between Chromium concentrations
in muscle tissue of Cyprinus carpio with sex but there was not for other fish. In this investigation, we found a
positive liner relationship between accumulation lead with age for Rutilus frisii kutum. On the other hand, no
significant relationship was found between accumulations of heavy metals with age for other fish. Comparison of
the resulted mean concentrations of heavy metals with international standards (WHO, UK (MAFF), NHMRC),

showed lower concentrations in liver and muscle tissues of sampled fishes.

Key words: heavy metals, Liza auratus, Cyprinus carpio, Rutilus frisii kutum, Golestan
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