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# 1 FERPICE T 2 2R -FETEE  (2015-2018 4F)

Creel survey Total length (cm) 5-10 10-15 15-20 20-25 25-30 30-35 35-40 Total
Frequency 0 78 1,120 119 16 0 1 1,334
2015
Age-length key Age
0
1 0.10 0.02
2 0.40 0.68 0.25
3 0.50 0.30 0.55
4 0.003 0.15 1
5 0.05 1
Age distribution Age Total
0 0 0 0 0 0 0 0 0
1 0 8 23 0 0 0 0 31
2 0 31 760 30 0 0 0 821
3 0 39 333 65 0 0 0 437
4 0 0 4 18 16 0 0 38
5 0 0 0 6 0 0 1 7
6 0 0 0 0 0 0 0 0
total 0 78 1,120 119 16 0 1 1,334
Creel survey Total length (cm) 5-10 10-15 15-20 20-25 25-30 30-35 35-40 Total
Frequency 0 166 889 113 24 1 0 1,193
2016
Age-length key Age
0
1 0.38 0.29
2 0.62 0.59 0.18
3 0.11 0.65
4 0.01 0.18
5 0.60 1.00
6 0.40
Age distribution Age Total
0 0 0 0 0 0 0 0 0
1 0 63 260 0 0 0 0 323
2 0 103 525 20 0 0 0 648
3 0 0 9 73 0 0 0 172
4 0 0 5 20 0 0 0 25
5 0 0 0 0 14 1 0 15
6 0 0 0 0 10 0 0 10
total 0 166 889 113 24 1 0 1,193
Creel survey Total length (cm) 5-10 10-15 15-20 20-25 25-30 30-35 35-40 Total
Frequency 14 906 698 107 8 0 0 1,733
2017
Age-length key Age
0 1.00
1 0.28
2 0.67 0.56
3 0.05 0.37 0.36
4 0.07 0.48
5 0.16 1.00
6
Age distribution Age Total
0 14 0 0 0 0 0 0 14
1 0 256 0 0 0 0 0 256
2 0 604 389 0 0 0 0 993
3 0 46 261 39 0 0 0 346
4 0 0 48 51 0 0 0 99
5 0 0 0 17 8 0 0 25
6 0 0 0 0 0 0 0 0
total 14 906 698 107 8 0 0 1,733




#£1 fex

Creel survey Total length (cm) 5-10 10-15 15-20 20-25 25-30 30-35 35-40 Total
Frequency 6 137 336 102 21 4 0 606
2018
Age-length key Age
0 1.00
1 0.91 0.02
2 0.09 0.38 0.05
3 0.57 0.51 0.08
4 0.024 0.38 0.69 0.50
5 0.05 0.23 0.50
6
Age distribution Age Total
0 6 0 0 0 0 0 0 6
1 0 125 8 0 0 0 0 133
2 0 12 127 5 0 0 0 144
3 0 0 193 53 2 0 0 248
4 0 0 8 39 14 0 0 61
5 0 0 0 5 5 2 0 12
6 0 0 0 0 0 2 0 2
total 6 137 336 102 21 4 0 606
K2 HEEHFERLE
2012 2013 2014 2015 2016 2017 2018
0 211 3,480 0 0 0 256 263
1 31,017 1,349 6,278 1,357 9,685 4,671 5,829
2 14,156 14,174 20,491 35,940 19,423 18,158 6,355
3 3,035 3,342 5,710 19,130 5,169 6,327 10,826
4 0 2,121 928 1,664 740 1,807 2,721
5+ 0 226 564 306 749 459 618
total 48419 24,691 33,971 58,397 35,766 31,678 26,613
# 3 2012-2018 FRABREVELEA T O 7 =~ 2 Dkl
2012 2013 2014 2015 2016 2017 2018
0 0 0 0 0 0 0 0
1 0.055 0 0 0 0 0 0
2 0.129 0 0.008 0.017 0.041 0.009 0.030
3 0 0.625 0.067 0.038 0.044 0.091 0.103
4 0 0.909 1.000 0.333 0.094 0.091 0.238
5+ 0 0.500 1.000 0 0.222 0.250 0.167
EREARE 0.071 0.140 0.074 0.028 0.054 0.055 0.103
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K4 FHOOTEZLVHESNERAERLADY =~ 20 HEH (2015-2018)
Parameter Life span of Kunimasu is assumed as
4 years 5 years 6 years 7 years
2015
VA Total mortality coeflicient 1.674 1.674 1.674 1.674
M Natural mortality coefficient 0.625 0.500 0.417 0.357
F Fishing mortality coefficient 1.049 1.174 1.257 1.316
C Total catch number thoroughout angling season 58,397 58,397 58,397 58,397
C-ZIF-(1-exp(-Z)))  Estimated number of Kunimasu and Himemasu 114,721 102,502 95,706 91,379
m Ratio of number of Kunimasu in all samples 0.028 0.028 0.028 0.028
m -C -Z/(F -(1-exp(-Z))) Estimated number of Kunimasu 3,241 2,896 2,704 2,581
2016
VA Total mortality coeflicient 1.316 1.316 1.316 1.316
M Natural mortality coefficient 0.625 0.500 0.417 0.357
F Fishing mortality coefficient 0.691 0.816 0.900 0.959
C Total catch number thoroughout angling season 35,766 35,766 35,766 35,766
C-Z/F-(1-exp(-Z)))  Estimated number of Kunimasu and Himemasu 93,058 78,807 71,506 67,069
m Ratio of number of Kunimasu in all samples 0.054 0.054 0.054 0.054
m -C-Z [(F -(1-exp(-Z))) Estimated number of Kunimasu 5,041 4,269 3,873 3,633
2017
VA Total mortality coeflicient 1.229 1.229 1.229 1.229
M Natural mortality coefficient 0.625 0.500 0.417 0.357
F Fishing mortality coefficient 0.604 0.729 0.812 0.871
C Total catch number thoroughout angling season 31,678 31,678 31,678 31,678
C-Z/(F-(1-exp(-Z)))  Estimated number of Kunimasu and Himemasu 91,167 75,525 67,774 63,144
m Ratio of number of Kunimasu in all samples 0.055 0.055 0.055 0.055
m -C-Z/(F -(1-exp(-Z))) Estimated number of Kunimasu 4,973 4,120 3,697 3,444
2018
VA Total mortality coeflicient 1.508 1.508 1.508 1.508
M Natural mortality coeflicient 0.625 0.500 0.417 0.357
F Fishing mortality coefficient 0.883 1.008 1.091 1.151
C Total catch number thoroughout angling season 26,613 26,613 26,613 26,613
C-Z/F-(1-exp(-Z)))  Estimated number of Kunimasu and Himemasu 58,368 51,131 47226 44,784
m Ratio of number of Kunimasu in all samples 0.103 0.103 0.103 0.103
m -C -Z/(F -(1-exp(-Z))) Estimated number of Kunimasu 6,009 5,263 4,862 4,610
EATR, 7= ALBITR A L OB IR OHEEE.
# 5 VPAIZ XV HEE SN iRE B IR ORISR
2012 2013 2014 2015 2016 2017 2018
0 0.002 0.027 0 0 0 0.004 0.001
1 0.518 0.017 0.079 0.023 0.144 0.244 0.137
2 0.976 0.635 0.488 1.251 0.704 0.579 0.844
3 0.495 0.897 0.782 2.218 0.785 0.702 1.235
4 0 1.138 0.947 0.743 0.654 1.000 1.091
5+ 0 1.138 0.947 0.743 0.654 1.000 1.091

RICFEDT T AT N —T LA OISR EN T LW EARE
20184FE- D35 LA T DI SELR I Tl 3 DL AR E



#£6 VPAICLYWHETEINZIREEIREK
2012 2013 2014 2015 2016 2017 2018

0 153,134 158,728 111,491 135,179 40,313 85,448 263,524
1 94,507 100,781 101,815 73,499 89,116 26,576 56,123
2 27,975 37,119 65,343 62,023 47,352 50,885 13,727
3 9,569 6,949 12,962 26,440 11,707 15,446 18,802
4 468 3,844 1,867 3,909 1,898 3,521 5,046
5+ — 391 1,091 696 1,865 858 1,097
total 285,653 307,811 294,570 301,746 192,250 182,734 358,318

£7 FEEEBICL D XA~ 2R
2012 2013 2014 2015 2016 2017 2018
ORiHEf (FB) 165000 171,000 138,000 161,000 180,000 203,000 158,000
i (&) 25,750 21,600 16,000 68,000 71,000 55,000 53,000

#£8 VPAICLYWHEEEINZI =~ ADEIREK

2012 2013 2014 2015 2016 2017 2018

0 0 0 0 0 0 0 0

1 5,218 0 0 0 0 0 0

2 3,610 0 540 1,029 1,946 471 416
3 0 4,343 864 1,017 513 1,404 1,936
4 0 3,494 1,867 1,303 178 320 1,201
5+ 0 196 1,091 0 414 215 183
total 8,828 8,033 4,363 3,349 3,052 2410 3,736
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B EREK 7 =~ AEFREK
VPA — PEIELOJEE VPA - RSO
2012 132,519 110,130 8,828 7,863
2013 149,084 47,792 8,033 6,691
2014 183,079 61,710 4,363 4,537
2015 166,567 95,706 3,349 2,704
2016 151,937 71,506 3,052 3,575
2017 97,286 67,774 2410 3,697
2018 94,795 47226 3,736 4,862
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