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Dependent Variable:k

Multiple Comparisons®

M ole () oo Mean 95% Confidence Interval
Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
Tukey HSD 1 2 -27976" .01372 .000 -.3246 -.2349
3 -.19751° .01354 .000 -2418 -.1532
4 06849 .00873 .000 .0400 .0970
5 -11275° .01001 .000 -.1455 -.0800
6 .17902° .00893 .000 .1498 2082
7 03907 .00873 .000 .0105 .0676
8 07881 01027 .000 .0453 1124
9 03684 .01019 016 .0035 .0701
10 .02261 .00909 .347 -.0071 .0523
11 -.09783" .01011 .000 -.1309 -.0648
12 -.02038 .00885 475 -.0493 .0086
2 1 27976 01372 .000 .2349 3246
3 .08225° .01568 .000 .0310 1335
4 34826° 01177 .000 .3098 3867
5 167017 01275 .000 1253 .2087
6 45878 01192 .000 4198 4977
7 31883° 01177 .000 .2803 3573
8 35858 .01295 .000 3162 4009
9 316617 .01289 .000 2745 3587
10 30238 01204 .000 2630 3417
11 .18193° .01283 .000 .1400 2239
12 25939° .01186 .000 2206 2982
3 1 197517 .01354 .000 1532 2418
2 -.08225° 01568 .000 -.1335 -.0310
4 26601° 01156 .000 2282 .3038
5 08476 .01256 .000 .0437 1258
6 37653 01171 .000 3382 4148
7 23658 01157 .000 .1988 2744
8 27633° .01276 .000 2346 3181
9 23436° .01270 .000 1928 2759
10 22013 01184 .000 1814 2588
11 .09968" 01264 .000 .0584 .1410
12 177147 01166 .000 1390 2152
4 1 -.06849" .00873 .000 -.0970 -.0400
2 -.34826" 01177 .000 -.3867 -.3098
3 -26601° 01156 .000 -.3038 -.2282
5 -.18124 .00710 .000 -.2045 -.1580
6 11052 .00548 .000 .0926 .1284
7 -.02943° .00516 .000 -.0463 -.0126
8 .01032 .00746 967 -.0141 .0347
9 -.03165° .00735 .001 -.0557 -.0076
10 -.04588" .00574 .000 -.0646 -.0271
11 -.16633° .00725 .000 -.1900 -.1426
12 -.08887" .00535 .000 -.1064 -.0714
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1 11275° .01001 .000 .0800 .1455
2 -16701 .01275 .000 -.2087 -.1253
3 -.08476" .01256 .000 -.1258 -.0437
4 .18124° .00710 .000 1580 .2045
6 29177° .00734 .000 2678 3158
7 15182° .00711 .000 1286 1751
8 19156° .00892 .000 .1624 .2207
9 .14959° .00883 .000 1207 1785
10 13536° 00754 .000 1107 .1600
11 .01492 .00875 .866 -.0137 .0435
12 .09237° .00725 .000 .0687 1161
1 -.17902" .00893 .000 -.2082 -.1498
2 -45878" 01192 .000 -4977 -4198
3 -.37653" 01171 .000 -4148 -.3382
4 -.11052" .00548 .000 -.1284 -.0926
5 -29177" .00734 .000 -.3158 -.2678
7 -.13995" .00549 .000 -.1579 -.1220
8 -.10020" .00769 .000 -.1254 -.0751
9 -14217 .00759 .000 -.1670 -.1174
10 -.15640" .00603 .000 -.1761 -.1367
11 -27685" .00748 .000 -.3013 -.2524
12 -.19939" .00567 .000 -.2179 -.1809
1 -.03907" .00873 .000 -.0676 -.0105
2 -.31883" 01177 .000 -.3573 -.2803
3 -23658" 01157 .000 -.2744 -.1988
4 .02943° .00516 .000 .0126 .0463
5 -.15182" .00711 .000 -.1751 -.1286
6 .13995° .00549 .000 1220 1579
8 .03975° .00747 .000 .0153 .0642
9 -.00222 .00736 .000 -.0263 0218
10 -.01645 .00574 154 -.0352 .0023
11 -.13690" .00726 .000 -.1606 -.1132
12 -.05944" .00536 .000 -.0770 -.0419
1 -.07881" .01027 .000 -.1124 -.0453
2 -.35858" .01295 .000 -.4009 -.3162
3 -27633" .01276 .000 -.3181 -.2346
4 -.01032 .00746 967 -.0347 .0141
5 -.19156" .00892 .000 -.2207 -.1624
6 .10020° .00769 .000 .0751 1254
7 -.03975" .00747 .000 -.0642 -.0153
9 -.04197" .00912 .000 -.0718 -.0121
10 -.05620" .00788 .000 -.0820 -.0304
11 -.17665 .00904 .000 -.2062 -.1471
12 -.09919" .00760 .000 -.1240 -.0743
1 -.03684" .01019 .016 -.0701 -.0035
2 -31661" .01289 .000 -.3587 -.2745
3 -.23436" .01270 .000 -.2759 -.1928
4 .03165° .00735 .001 .0076 .0557
5 -.14959" .00883 .000 -.1785 -.1207
6 14217° .00759 .000 1174 1670
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7 .00222 .00736 1.000 -.0218 .0263
8 .04197° .00912 .000 .0121 0718
10 -.01423 00777 .802 -.0396 0112
11 -.13468" .00895 .000 -.1639 -.1054
12 -.05722" .00750 .000 -.0817 -.0327
10 1 -.02261 .00909 .347 -.0523 .0071
2 -.30238" .01204 .000 -.3417 -.2630
3 -22013" 01184 .000 -.2588 -.1814
4 .04588° .00574 .000 .0271 .0646
5 -.13536" .00754 .000 -.1600 -.1107
6 15640° .00603 .000 1367 1761
7 .01645 .00574 154 -.0023 .0352
8 .05620° .00788 .000 .0304 .0820
9 .01423 .00777 .802 -.0112 .0396
11 -.12045" .00768 .000 -.1455 -.0954
12 -.04299" .00592 .000 -.0623 -.0236
11 1 .09783" .01011 .000 .0648 1309
2 -.18193" .01283 .000 -.2239 -.1400
3 -.09968" .01264 .000 -.1410 -.0584
4 .16633° .00725 .000 .1426 .1900
5 -.01492 .00875 .866 -.0435 .0137
6 27685° .00748 .000 2524 3013
7 13690° .00726 .000 1132 .1606
8 17665° .00904 .000 1471 .2062
9 .13468° .00895 .000 .1054 .1639
10 .12045° .00768 .000 .0954 .1455
12 07746 .00739 .000 .0533 1016
12 1 .02038 .00885 475 -.0086 .0493
2 -25939" .01186 .000 -.2982 -.2206
3 -177147 .01166 .000 -.2152 -.1390
4 .08887" .00535 .000 0714 .1064
5 -.09237" .00725 .000 -.1161 -.0687
6 .19939° .00567 .000 .1809 2179
7 .05944° .00536 .000 .0419 .0770
8 .09919° .00760 .000 .0743 1240
9 .05722° .00750 .000 .0327 .0817
10 .04299° .00592 .000 .0236 .0623
11 -.07746" .00739 .000 -.1016 -.0533

*. The mean difference is significant at the 0.05 level.

a. name = CC, Jlw =91
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Multiple Comparisons®

Dependent Variable:k
M ole  (J) oo Mean 95% Confidence Interval
Difterence (I-J) | Std. Error Sig. Lower Bound | Upper Bound
Tukey HSD 1 3 -27524° 01518 .000 -.3241 -.2264
4 -.30972° .01229 .000 -.3493 -2701
5 -31463" .01425 .000 -.3605 -.2688
6 -32711° 01262 .000 -3677 -.2865
7 -37780° .01270 .000 -4187 -.3369
8 -39441° .01286 .000 -4358 -.3530
9 -44374" .01264 .000 -4845 -.4030
10 -44122" 01253 .000 -4816 -.4009
11 -37720° 01259 .000 -4177 -.3367
12 -43578" .01329 .000 -4786 -.3930
3 1 27524° .01518 .000 2264 3241
4 -.03447" .01054 .043 -.0684 -.0005
5 -.03939 .01277 .074 -.0805 .0017
6 -.05187" .01092 .000 -.0870 -.0167
7 -.10256" .01102 .000 -.1380 -.0671
8 -11917" 01120 .000 -.1552 -.0831
9 -.16850° .01095 .000 -.2037 -.1332
10 -.16598" .01082 .000 -.2008 -.1312
11 -.10196" .01088 .000 -.1370 -.0669
12 -.16054" 01169 .000 -.1982 -.1229
4 1 30972 .01229 .000 2701 .3493
3 .03447° .01054 .043 .0005 .0684
5 -.00491 .00915 1.000 -.0344 .0246
6 -.01739 .00632 176 -.0377 .0029
7 -.06808" .00649 .000 -.0890 -.0472
8 -.08469" .00679 .000 -.1066 -.0628
9 -.13403" .00637 .000 -.1545 -.1135
10 -13150" .00614 .000 -.1513 - 1117
11 -.06748" .00626 .000 -.0876 -.0473
12 -.12606° .00757 .000 -.1504 -.1017
5 1 31463° .01425 .000 2688 .3605
3 .03939 01277 074 -.0017 .0805
4 .00491 .00915 1.000 -.0246 .0344
6 -.01248 .00958 .969 -.0433 .0184
7 -.06317" .00970 .000 -.0944 -.0320
8 -.07978" .00990 .000 - 1117 -.0479
9 -12911° .00962 .000 -.1601 -.0981
10 -.12659" .00947 .000 -.1571 -.0961
11 -.06257" .00955 .000 -.0933 -.0318
12 -12115 .01045 .000 -.1548 -.0875
6 1 32711 01262 .000 .2865 3677
3 .05187° .01092 .000 .0167 .0870
4 .01739 .00632 176 -.0029 .0377
5 01248 .00958 969 -.0184 .0433
7 -.05069" .00708 .000 -.0735 -.0279
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8 -.06730" .00736 .000 -.0910 -.0436
9 -.11663" .00698 .000 -.1391 -.0942
10 -11411 .00677 .000 -.1359 -.0923
11 -.05009" .00688 .000 -.0722 -.0280
12 -.10867" .00809 .000 -.1347 -.0826
7 1 37780° .01270 .000 3369 4187
3 .10256° .01102 .000 .0671 .1380
4 .06808° .00649 .000 .0472 .0890
5 06317 .00970 .000 .0320 .0944
6 .05069° .00708 .000 .0279 .0735
8 -.01661 .00751 496 -.0408 .0076
9 -.06594" .00713 .000 -.0889 -.0430
10 -.06342" .00693 .000 -.0857 -.0411
11 .00060 .00703 1.000 -.0220 .0232
12 -.05798" .00822 .000 -.0845 -.0315
8 1 39441° .01286 .000 3530 4358
3 11917 .01120 .000 .0831 1552
4 .08469° .00679 .000 .0628 .1066
5 07978° .00990 .000 .0479 117
6 .06730° .00736 .000 .0436 .0910
7 01661 00751 496 -.0076 .0408
9 -.04933" .00741 .000 -.0732 -.0255
10 -.04681" .00721 .000 -.0700 -.0236
11 .01721 .00731 .398 -.0063 .0408
12 -.04137" .00846 .000 -.0686 -.0141
9 1 44374 .01264 .000 4030 4845
3 .16850° .01095 .000 1332 .2037
4 .13403° .00637 .000 1135 1545
5 129117 .00962 .000 .0981 .1601
6 11663° .00698 .000 .0942 1391
7 .06594° .00713 .000 .0430 .0889
8 .04933° .00741 .000 .0255 .0732
10 .00252 .00682 1.000 -.0194 .0245
11 06654° .00693 .000 .0442 .0888
12 .00796 .00813 .996 -.0182 .0341
10 1 44122° .01253 .000 4009 4816
3 .16598° .01082 .000 1312 .2008
4 13150° .00614 .000 117 1513
5 12659° .00947 .000 .0961 1571
6 114117 .00677 .000 .0923 1359
7 06342° .00693 .000 .0411 .0857
8 .04681° .00721 .000 .0236 .0700
9 -.00252 .00682 1.000 -.0245 .0194
11 .06402° .00671 .000 .0424 .0856
12 .00544 .00795 1.000 -.0202 .0310
11 1 37720° .01259 .000 3367 4177
3 .10196° .01088 .000 .0669 1370
4 .06748° .00626 .000 .0473 .0876
5 06257" .00955 .000 .0318 .0933
6 .05009° .00688 .000 .0280 0722
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7 -.00060 .00703 1.000 -.0232 .0220
8 -.01721 .00731 .398 -.0408 .0063
9 -.06654" .00693 .000 -.0888 -.0442
10 -.06402" .00671 .000 -.0856 -.0424
12 -.05858" .00805 .000 -.0845 -.0327
12 1 43578° .01329 .000 3930 4786
3 .16054° .01169 .000 1229 1982
4 .12606° .00757 .000 1017 1504
5 12115° .01045 .000 .0875 1548
6 10867 .00809 .000 .0826 1347
7 .05798° .00822 .000 .0315 .0845
8 04137° .00846 .000 .0141 .0686
9 -.00796 .00813 .996 -.0341 .0182
10 -.00544 .00795 1.000 -.0310 .0202
11 .05858° .00805 .000 .0327 .0845

* . The mean difference is significant at the 0.05 level.

a.

name = CC, Jlw=92
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Abstract

The overfishing and changing environmental following the introduction of the comb jelly Mnemiopsisleidyi in
the Caspian Sea, the population structure has a strong influence on kilka fishes in the Caspian Sea and therefore
to in this investigation which had been done in commercial catch regions (where discharged theirs catch) in
three ports Babolsar, Amirabad (in mazandaran) and Anzali (in Guilan), stimated catch and catch per unit effort,
the age structur of catch, length- weight relationship, von Bertalanffy growth parameters, condition factor, sex
ratios, maturity stags, spawning and feeding. The result shown that catch of kilka in Iranian coastal in 2012
decreased from 24080 ton to 22696 ton in 2013. But CPUE increased was 2.7 ton (Vessel XNight) and there was
no significant changes. Common kilka was the predominant all months of the year, 98.1 and 98.9 percent in
2012 and 2013 respectively. The mean length was 104.4+10.5 and 101.6+=11.2 at the same time and range length
92/5 —117/5 mm were the dominant population(about 75%). Relative abundance of fish less than 77.5 mm and
more than 127.5 mm is very low. Age abundance during this period have not been substantially changed and
always fishes with 3 and 4 year olds had the highest frequency73.6 and 73.5 percent respectively. The

-0. .04
parameters of the Von Bertalanffy growth curve were Lt =141 .8[1 — CXp 0297 ((+1.048) ] for

common kilka. The instantaneous coefficient of natural mortality (M) was 0.506 yr'. The instantaneous
coefficient of fihing mortality and total mortality were 0.694 yr' and 1.2 yr'', respectively. The exploitation rate
of common kilka varied during 2012-2013 between 0.41-0.50. The mean condition factor 1.41+0.14 (n=5801)
and 1.38+0.16 (n=6754) at the same time respectively . According to statistical analysis Anova oneway were a
significant difference between condition factor at the same time . Main prey common kilka was Acartia tonsa
accounting for over 80%. It seems Common kilka due to a decrease in the frequency of other zooplankton
species depend more than ever on Acartia tonsa and this species is probably a concentration of prey for
Common kilka.

Keywords : kikla fishes, Age, growth parameters, condition factor, exploitation rate, feeding
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