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M. paradoxus M. capensis M. paradoxus M. capensis M. paradoxus M. capensis
Year WC sC wC SC Year WC sC wC SC Year WC sC wC SC
1917 - - 1.000 - 1948  0.056 - 58.744 - 1979 93.711 2.653 39.811 4.266
1918 - - 1.100 - 1949 0.107 - 57.293 - 1980 100.723  2.833 32.805 3.628
1919 - - 1.900 - 1950 0.260 - 71.740 - 1981 90.572 1.208 30.358 4.277
1920 - - 0.000 - 1951 0.627 - 88.873 - 1982 84.030 4.063 20.319 7.294
1921 - - 1.300 - 1952 1.201 - 87.599 - 1983 71.628 5.920 22.805 6.596
1922 - - 1.000 - 1953  2.422 - 91.078 - 1984 82.940 4.689 28.316 6.246
1923 - - 2.500 - 1954  5.149 - 100.251 - 1985 93.192 10.054 31.878 9.962
1924 - - 1.500 - 1955 10.343 - 105.057 - 1986 105.097 0.974 28.708 5.991
1925 - - 1.900 - 1956 18.540 - 99.660 - 1987 95.954 9.495 21.571 6.189
1926 - - 1.400 - 1957 32241 - 94.159 - 1988 83.910 7.184 22.672 7.332
1927 - - 0.800 - 1958 49.136 - 81.564 - 1989 84.719 6.919 22.541 11.993
1928 - - 2.600 - 1959 72535 - 73.465 - 1990 89.976 11.636 13.660 11.155
1929 - - 3.800 - 1960 95.147 - 64.753 - 1991 92787 0.604 13.663 12.470
1930 - - 4.400 - 1961 98.478 - 50.222 - 1992 89.638 19.260 13.649 7.202
1931 - - 2.800 - 1962 103.768 - 43.832 - 1993 107.370 11.143 10.694 3.117
1932 - - 14.300 - 1963 123.055 - 46.445 - 1994 112.355 7.842 11.512 3.210
1933 - - 11.100 - 1964 119.837 - 42.463 - 1995 104.842  4.486 16.055 2.664
1934 - - 13.800 - 1965 151.211 - 51.789 - 1996 119.889  10.467 9.286 2.822
1935 - - 15.000 - 1966 145.914 - 49.086 - 1997 108.917 12.902 8.237 2.934
1936 - - 17.700 - 1967 132.530 5.391 44.170 8.795 1998 115.290 11.165 12.363 2.988
1937 - - 20.200 - 1968 107.834 10.619 35.766 17.289 1999 90.030 12.749 13.731 2.597
1938 - - 21.100 - 1969 124.056  14.442  41.044  23.489 2000 91.366 8.777 26.336 4.753
1939 - - 20.000 - 1970 107.108 9.035 35.392 14.688 2001 98.164 8.213 19.433 7.944
1940 - - 28.600 - 1971 151.855 11.472 50.145 18.644 2002 95.122 13.629 9.809 4.955
1941 - - 30.600 - 1972 183.394 17.789 60.539  28.907 2003 95.062  20.503 10.314 4.530
1942 0.001 - 34.499 - 1973 118.629  27.566 39.153 44.790 2004 B86.340  28.805 11.891 5.965
1943 0.001 - 37.899 - 1974 92.480 34.613 30.520  56.240 2005 88.722 24374 6.545 4.872
1944 0.002 - 34.098 - 1975 67.381  25.703 22.236  41.760 2006 84.951 19.923 8.547 4.705
1945 0.004 - 29.196 - 1976 108.192 19.785 35702 32.145 2007 96.426 14.899 12.444 2.345
1946 0.010 - 40.390 - 1977 76.939 14.086  25.389  22.886 2008 92.445 13.861 6.930 3.646
1947  0.020 - 41.380 - 1978 103.665 3.830 23.847 3.755 2009 85.357 12.798 6.399 3.366
*2 2, = 2
5 6 @
Year M. capensis Year M. capensis Year M. capensis
1960 1.000 1977 3.500 1994 9.569
1961 1.308 1978 4.931 1995 10.630
1962 1.615 1979 6.093 1996 11.062
1963 1.923 1980 9.121 1997 8.834
1964 2.231 1981 9.400 1998 8.283
1965 2.538 1982 8.089 1999 8.595
1966 2.846 1983 7.672 2000 10.906
1967 3.154 1984 9.035 2001 11.836
1968 3.462 1985 9.203 2002 9.581
1969 3.769 1986 8.724 2003 9.883
1970 4.077 1987 8.607 2004 10.004
1971 4.385 1988 8.417 2005 7.881
1972 4.692 1989 10.038 2006 5.524
1973 5.000 1990 10.012 2007 6.350
1974 10.056 1991 8.206 2008 5.496
1975 6.372 1992 9.252 2009 5.075
1976 5.740 1993 8.870
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M. para M. capensis M. para M. capensis M. para M. capensis
Year WC WwC 5C Year WC wC 5C Year WC wC sSC
1983 0.161 0.069 - 1992 - - 1.500 2001 2.793 1.197 1.688
1984 0.256 0.110 0.016 1993 - - - 2002 4772 2.045 3.945
1985 0.817 0.350 0.292 1994 1.130  0.484  0.626 2003 4.668  2.000  4.878
1986 0.965 0.413 0.302 1995 0.670  0.287  0.650 2004 3.758 1.611 4429
1987 2.500 1.071 0.353 1996 1.676  0.718 1.828 2005 4.172 1.788  4.559
1988 3.628 1.555 0.331 1997 1.806  0.774 1.872 2006 3.592 1.539  4.032
1989 0.203 0.087 0.032 1998  0.647  0.277 1.471 2007 3.151 1.350 3.834
1990 0.270 0.116 - 1999 1.963 0.841 4.144 2008 2.170 0.930  2.740
1991 - - 3.000 2000 3.456 1.481 2.077 2009 2.004 0.859  2.530
*2 ; B ? 2
Year M. capensis Year M. capensis Year M. capensis
1985 0.065 1994 0.449 2003 3.000
1986 0.084 1995 0.756 2004 1.600
1987 0.096 1996 1.515 2005 0.700
1988 0.071 1997 1.404 2006 0.400
1989 0.137 1998 1.738 2007 0.400
1990 0.348 1999 2.749 2008 0.231
1991 1.270 2000 5.500 2009 0.213
1992 1.099 2001 7.300
1993 0.278 2002 3.500
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&8' 2
ICSEAF CPUE (thr') GLM CPUE (kg min™)
Species-aggregated M. paradoxus M. capensis
Year West Coast South Coast Year West Coast South Coast West Coast South Coast
1955 17.31 1978 3.90 0.76 0.85 2.10
1956 15.64 1979 3.83 0.71 1.36 2.08
1957 16.47 1980 3.59 1.12 1.17 2.61
1958 16.26 1981 3.56 0.69 1.21 225
1959 16.26 1082 3.49 0.99 1.05 2.28
1960 17.31 1983 3.78 1.10 1.37 2.68
1961 12.09 1984 3.01 1.17 1.45 3.13
1962 14.18 1985 4.39 1.69 1.77 3.82
1963 13.97 1986 3.99 1.66 1.32 3.10
1964 14.60 1987 3.32 1.64 1.08 2.74
1965 10.84 1988 3.36 1.15 0.94 312
1966 10.63 1989 3.59 1.09 1.04 3.56
1967 10.01 1990 4.21 1.76 0.62 3.97
1968 10.01 1991 4.45 0.95 0.87 4.55
1969 8.62 1.28 1992 3.86 2.06 1.15 3.50
1970 7.23 1.22 1903 3.90 1.96 1.05 2.28
1971 7.09 1.14 1904 4.47 1.53 1.08 2.96
1972 4.90 0.64 1995 3.59 0.95 1.45 3.15
1973 4.97 0.56 1996 4.52 1.77 1.06 248
1974 4.65 0.54 1997 3.90 2.30 1.04 2.18
1975 4.66 0.37 1998 3.97 1.84 1.61 225
1976 5.35 0.40 1999 3.10 2.11 1.71 2.56
1977 4.84 0.42 2000 2.42 1.40 1.90 2.55
2001 2.10 1.46 1.28 1.89
2002 2.47 1.25 0.78 222
2003 2.47 1.90 0.93 2.04
2004 2.08 1.32 0.81 1.92
2005 221 1.31 0.48 1.51
2006 2.36 1.36 0.56 1.20
2007 2.74 1.44 0.60 1.06

2008 3.44 1.38 0.50 1.67
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West coast South coast
Year Summer Winter Spring (Sept) Autumn (Apr/May)
Biomass (s.e) Biomass (s.e) Biomass (se) Biomass ) (se.
1985 169.959 (36.680) 264.839 (52.949) - - - -
1986 196.111 (36.358) 172.477 (24.122) 13.758  (3.554) - -
1987 284.805 (53.101) 195.482 (44.415) 21.554  (4.605) - -
1988 158.758 (27.383) 233.041 (64.003) - - 30.316 (1).104
1989 - - 468.780 (124.830) - - - -
1990 282.174 (78.945) 226.862 (46.007) - - - -
1991 327.020 (82.180) - - - - 26.638 (10.460)
1992 226.687 (32.990) - - - - 24.304 (15.195)
1993 334.151 (50.234) - - - - 198.849 (98.452)
1994 330.270 (58.319) - - - - 111.469 (34.627)
1995 324.554 (80.357) - - - - 55.068 (22.380)
1996 430.908 (80.604) - - - - 85.546 (25.484)
1997 569.957 (108.200) - - - - 135.192 (51.031)
1998 - - - - - - - -
1999 562.859 (116.302) - - - - 321.478 (113.557)
2000 - - - - - - - -
2001 - - - - 19.929  (9.956) - -
2002 267.487 (35.068) - - - - - -
2003 411.177 (69.431) - - 88.442 (36.051) 108.857 (37.528)
2004 259.527 (56.021) - - 63.900 (17.894) 48.898 (20.343)
2005 286.416 (39.849) - - - - 26.605 (7.952)
2006 315.310 (49.490) - - 72.415 (15.500) 34.799  (8.325)
2007 392.812 (70.043) - - 52.287 (19.231) 129.646 (60.661)
2008 246.542 (51.973) - - 24.816 (8.775) 39.505 (11.408)
2009 330.235 (28.526) - - - - 102.834 (28.670)
*2 #, 6 2
4 344 <
H 2 6 2 = =
West coast South coast
Year Summer Winter Spring (Sept) Autumn (Apr/May)
Biomass (s.e) Biomass (s.e.) Biomass (s.e.) Biomass ) (s.e.
1985 124.647 (22.707) 181.487 (27.476) - - - -
1986 117.810 (23.636) 119.587 (18.489) 121.197 (16.625) - -
1987 75.693 (10.241) 87.391 (11.198) 159.088 (17.233) - -
1988 66.725 (10.765) 47.120  (9.568) - - 165.939 (21.871)
1989 - - 323.833 (67.295) - - - -
1990 455.798 (135.237) 157.800 (23.561) - - - -
1991 77.357 (14.995) - - - - 274.298 (44.395)
1992 95.407 (11.744) - - - - 138.085 (15.357)
1993 92.598 (14.589) - - - - 158.340 (13.733)
1994 121.257 (35.951) - - - - 160.555 (23.701)
1995 199.142 (26.812) - - - - 236.025 (31.840)
1996 83.337  (9.285) - - - - 244.410 (25.107)
1997 257.293 (46.056) - - - - 183.087 (18.906)
1998 - - - - - - - -
1999 198.716  (32.467) - - - - 191.203 (14.952)
2000 - - - - - - - -
2001 - - - - 133.793 (20.858) - -
2002 106.253 (15.813) - - - - - -
2003 75.96( (13.314) - - 82.92¢  (9.010) 128.45( (20.062)
2004 205.939 (33.216) - - 106.119 (15.596) 99.902 (12.027)
2005 70.983 (13.845) - - - - 76.932 (5.965)
2006 88.420 (22.851) - - 99.867  (9.803) 130.90¢ (14.816)
2007 82.270 (11.441) - - 74.615 (7.383) 70.940 (5.615)
2008 50.877 (5.355) - - 94.232 (11.456) 108.195 (9.978)
2009 175.289 (39.920) - - - - 124.004 (11.808)
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Year

UR AD LB KG JP AP DJ PM TA KB

M. paradoxus

UR

AD LB KG

M. capensis

JP AP DJ PM TA K

West coast
summer survey

1990
1991
1992
1993
1994
1995
1996
1997
1999
2004
2005
2006
2007
2008

351
349

292
333
268

307

465
557
412

334
299
506
354
468
554
409

310 310 44
313 311
290 290

303

49

308

354
384

365
334

319 352 359

340
163
369 372
475 453

390 389 33
353 352
282 282

368

62

West coast winter
survey

1988
1990

471
303

354

South coast spring
survey

1994
2004
2006
2007
2008

10

116
149

243

808 808
512
441
127

South coast
autumn survey

1991
1992
1993
1994
1995
1996
1997
1999
2004
2005
2006
2007
2008

109

95
60
85

139

194

215
137

139

193
358
214

40 40 5
95 95
95 69

23
27

140 140 140

421

404
373
387

266 264
508

740
629 626
643 643

329 329 91
407 407
390 391

40
83

408 406

400

Offshore
commercial

1992
1993
1994

521 521 46
645 646
330 330

75
38

260 260 28
115 115

17

Longline comm.

1994

314 314

131 126
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M. paradoxus

1 UR
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3 UR AD LB

4 AD

5 JP KB

M. capensis

1 UR

2 KG JP AP/DJ

3 JP KB

4 UR AD LB

5 AD LB PM TA KB

6 PM TA KB
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= 6 = 6 6 2 =7 C =
- 44 D R#4 E C = @;
*2 " 6 6
I'50(cm) N
M. paradoxu :
Males 28.63 5.07
Females 4224 4.46
M. capensi:
Males 34.35 7.38
Females 40.80 7.51
6 =,
fa=fJP ?  #9@
I
,$$-++3 00
* =
= 6 2 =2
C = 44 6 < @;
*2 ;< 6
A (gm/en’) 4
M. paradoxus
Males 0.007541 2.988
Females 0.005836 3.065
M. capensi:
Males 0.006307 3.061
Females 0.005786 3.085
,$$-+1 O 0
: 2 6 6
2
2 6 ? 6 @ = *
= 2 2
6 2 = 26 6 *
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*2 P & 5
No of .
Parameters estimated
parameters
x? 2 lll(KQmp) and hl{Kgpm}
h 2 Hogp ad A pgg
A, 4 (6)* For each species: 14, M5 (and »)
Additional vaniance 2 Thcap M Ty parg
Recruitment resicduals 50 & cap1985-2000 A & pary 10852000
TCPUE 6 1 for each series (lower bounds imposed)

ICSEAF CPUE 5 g g™ g, r and y

&, 12 For each species and gender: 5y, &) and &4

Growth 12 For each species and gender: L5, x and ¢y
X 5
*2 - ? @ = 6 6

@ West coast summer 13 18 23 28 32 37 42 47
X
-‘% West coast winter 13 18 24 29 35 40 46 5L
g South coast spring 21 26 30 35 39 44 48 13
= South coast autumn 21 26 31 36 42 47 52 @5
® West coast summer 13 20 26 33 39 46 52 59
2]
E;_ West coast winter 13 17 21 30 40 47 54 6[L
&
© South coast spring 13 19 28 38 46 54 63 1"
=

South coast autumn 13 19 28 36 44 52 61 @49

*2 $- ?2@ =

M. paradoxus

M. capensis

W(C offshore trawl
SC offshore trawl
SCinshore trawl
WC longline

SC longline

SC handline

40
70

85

70
70
55
85
85
70
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2 #; |
M. paradoxus M. capensis data available
No of est. No of est.
Comments Comments
parameters parameters
1. Westcoas
offshore
1917-197p 0 set equal to 1989 0 set equal to 1989
R two logistic parameters estimated differential shiftcompared to 1993+ . .
1977-198 3 (same slope as 1993+) 0 for paradoxus, slope 1/3 of inshorg species combined
1985-199p 0 linear change betvs_/e_en 1984 and 1993 0 linear change betvye_en 1984 and 1993species combined
selectivity selectivity
two logistic + slope parameters same as SC inshore but shifted to the . .
1993-200p 2 estimated 0 right by 5 cm, slope 1/3 of inshorg species combined
2. South coast
offshore
1917-197p 0 set equal to 1989 0 set equal to 1989
differential shift compared to 1993+ differential shiftcompared to 1993+ . .
1977-198 3 for WC (same slope as 1993+) 0 for paradoxus, slope 1/3 of inshorg species combined
1985-199p 0 linear change betvyefan 1984 and 1993 0 linear change bet\/\{gen 1984 and wgsspecies combined
selectivity selectivity
two logistic + slope parameters same as SC inshore but shifted to fhe . .
1993-200p 3 estimated 0 rightby 10 cm, slope /3 of inshorp species combined
0 female downscaling factor (av. of JC
spring and autumn surveys's factofs)
3. S.OUth coadt ) ) 3 two logistic + slope parameters M. capensis
inshore estimated
4 WeSF coas 3 two logistic +'slope parameters 0 same as South Coast longline species combined
longline estimated
5. South coagt ) 3 two logistic + slope parameters M .
longline : estimated - capensis
6. South coagt B i 0 average of South Coast longline apd
handline inshore
West coast
summer survey
Africana old 7 estimated for 7 specified lengths 7 estimated for 7 specified lengths species disagtedga
Africana new 5 same slope as old 5 same slope asold species disaggregpted
West coast
winter survey
Africana old 7 estimated for 7 specified lengths 7 estimated for 7 specified lengths species disagtedga
South coast
spring survey
Africana old 7 estimated for 7 specified lengths 7 estimated for 7 specified lengths species disagtedga
Africana new 5 same slope as old 5 same slope asold species disaggregpted
1 female downscaling factor
South coast
autumn surve
Africana old 7 estimated for 7 specified lengths 7 estimated for 7 specified lengths species disagtedga
Africana new 5 same slope as old 5 same slope asold species disaggregpted
1 female downscaling factor
Total 59 49
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*2 3;"

SURVEY DATA
M. paradoxus M. capensis

Minus Plus Minus Plus
West coast summer 13 47 13 59
West coast winter 13 51 13 61
South coast spring 21 53 13 71
South coastautumn 21 65 13 69
COMMERCIAL DATA

Minus Plus
West coast offshore, species combined 23 65
South coast offshore, species combined 27 75
South coastinshor®]. capensis 27 65
West coastlongline, species combined 51 91
South coastlongliné. capensis 51 91
Both coasts offshore, species combined 25 65
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*2 (2

M. capensis M. paradoxus
Source Year UR AD LB UR AD LB
324 324
WC summer 1999 314 351 358 263 299 299
WC summer 2006 465 465
WC summer 2007 369 369 554 554
WC summer 2008 451 451 409 409
WC winter 2004 808 808
SC spring 2006 243 243
SC autumn 1999 265 264 139 139
SC autumn 2005 192 192
SC autumn 2007 626 626 358 358
SC autumn 2008 638 638 214 214
M. capensis M. paradoxus
Source Year KG JP AP/DJ KG JP AP/DJ
WC summer 1992 389 389 33 310 310 44
WC summer 1993 351 351 62 311 311 49
WC summer 1994 282 282 6 290 290 4
WC summer 1995 0 368 0 303 0
SC autumn 1992 329 329 91 40 40 5
SC autumn 1993 407 407 40 95 95 23
SC autumn 1994 390 391 83 72 69 27
Comm Offshore 1992 260 260 28 521 521 46
Comm Offshore 1993 115 115 17 645 645 75
Comm Offshore 1994 126 126 5 330 330 38
Comm Longline 1994 314 314 9
M. capensis M. paradoxus
Source Year PM TA KB PM TA KB
WC autumn 1999 408 406 400 140 140 140
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*2

M. paradosxcus M. capensis
bias precision bias precision
AD | EqnAppSIL2  EqaAppSIL3 | EqaAppSIL2  Eqn AppSIIL3
IB | EquAppSIL2  EqnAppSIL3 | EqaAppSIL2  Eqn AppSIIL3
UR Unbigsed Eqa App.8.1IL3 Unbigsed Eqa App.8.1IL3
KG | EquAppSIML2  EqnAppSIL3 | EqaAppSIML2  Eqa App.SIIL3
P Eqa AppSIL2  EqnAppSIL3 | EqaAppSIL2  Eqn AppSIIL3
AP/DJ Unbigsed Eqa App.8.1IL3 Unbigsed Eqa App.8.1IL3
PM Linear Eqa AppSIL3 | EqaAppSIML2  Eqa App.SIIL3
TA Unbigsed Eqa App.8.11L3* Unbigsed Eqa App.8.1IL3
KB As PM As PM As PM Eqa App.8.11L3*
X" 6 6
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9 * 6 % 2 G'& 4
*2 9.;C 2 6 ? -@
. . " Swvey  Swvey Sel.
-InT. total ('_PUJ_E CPUE Swrvey ¢ omm ey (sex- CAL (sex- ALK Rec. smoothing
lustonc GLM ’ CAL . penalty N
aggr.)  disago.) penalty
1940 5.8 0.7 36 1.7 3.8 0.0 0.5 0.5 2.4 0.1
v 1945 6.5 20 49 11 -33 -0.1 0.6 0.2 11 0.0
Pt 1950 5.5 1.9 4.3 1.2 3.6 0.2 0.6 0.1 1.3 0.0
E 1935 7.5 33 6.1 12 42 0.1 0.4 0.1 0.5 0.1
i%. 1958 5.1 18 5.8 1.0 42 0.2 0.5 0.1 0.2 0.0
[ﬁ, 1960 5.0 1.2 7.0 0.6 -1.0 0.3 0.5 0.1 0.3 0.1
g 1965 2.0 0.1 6.5 1.0 6.5 0.2 0.1 0.3 0.6 0.1
1970 5.6 1.8 8.8 1.4 6.8 0.0 0.1 0.5 0.1 0.1
1972 12.8 1.9 10.9 1.9 7.4 0.5 0.4 2.0 33 0.0
1940 23 1.0 1.0 0.3 0.9 1.2 -0.4 0.2 -1.0 0.0
© A 1950 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Z f 1958 0.8 0.3 2.5 0.7 0.7 1.0 0.2 0.2 -1.1 0.0
= 2 1965 72 0.6 6.2 0.2 0.9 12 0.7 1.7 0.8 0.8
1972 G8.9 19.5 14.5 38 13.6 6.5 5.8 2.5 1.4 0.7
1940 7.3 2.6 6.7 4.6 6.4 0.3 0.2 2.0 23 0.3
o %, 1950 7.6 31 7.5 4.0 -6.4 0.5 0.8 22 1.7 0.4
Z s 1958 10.1 4.2 8.3 3.4 7.3 0.2 2.2 -1.7 1.1 0.3
= 1965 7.3 2.2 10.3 18 8.7 0.2 2.4 1.1 0.0 02
1972 4.0 0.9 8.5 4.4 -10.9 0.0 2.5 -1.9 0.5 0.2
*2 9%, 6
< 2
o0-" 6 444 44 ?
- 0+ 44 = @
<
!
4 44 4 49 4 # 4
4 34 4 39 4 # 4 #1 43
3 $44 4 31 4% 4 $# 4::
$4 #44 4 49 49 4 49
#4 344 44 499 44 499
R344 444 44 444 44
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9 * 6 % G"& 4
*2 9# 6
< 2 6 6 2 "% 6
44 449 ? - 0+ 4 =

I 2@ =

444 434 44 444 44 444
43 44 44 444 44 4 44

4 34 4 4 # 44 444

3 44 4 3# 4 #: 419 4

4 34 41 4% 4% 4:

3 $44 4 4 9 4 4 #

$4 $34 44 49 4 49
$3 #44 4 4 409: 441 4 9%
#H4 #34 44 499 44 49
#3 344 444 44 44 499
34 :44 444 44

*2 93; < 6 791 911@
West Coast  South Coast

1940 0.28 0.62
1945 0.31 0.62
1950 0.35 0.62
1955 0.43 0.62
1958 0.49 0.62
1960 0.54 0.62
1965 0.67 0.63
1970 0.81 0.70
1972 0.87 0.76
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9 * 6 % 2 G"& 4
*2 95" = 2
?91@ =
Initial M. capensisproportion
Central WC: 100% WC: 80% WC: 60% WC: 40% WC: 40%
shift year SC: 100% SC: 100% SC: 100% SC: 100% SC: 80%
B *200/K *P: M. paradoxus 0.15 0.16 0.16 0.14 0.14
1958
B *2000/K *: M. capensis 0.54 0.54 0.56 0.57 0.57
B *200/K *¥: M. paradoxus 0.24 0.24 0.25 0.16 0.15
1965
B*P2000/K **: M. capensis 0.61 0.59 0.51 0.55 0.55
B *P200/K *: M. paradoxus 0.37 0.34 0.10 0.10
1970
B *P200/K *: M. capensis 0.63 0.58 0.56 0.55
*2 91;! %
Natural mortality
Shif . . )
SR relationship M. paradoxus M. capensis
center
RS1 (RC) 1958 Modified Ricker M, =0.75; M 5.=0.375 M, =0.75; M 5.=0.375
RS2 1950 BH, h estimated M,=0.6; M5.=0.25 M, =0.6; M5.=0.25
RS3 1950 BH, h estimated M,=0.9; M5.=0.5 M1,=0.9; M5.=0.5
R84 1965 BH, h estimated M1=0.6; M5.=0.25 M,=0.6; M 5.=0.25
RS5 1965 BH, h estimated M,=0.9; M5.=0.5 M,=0.9; M5.=0.5
RS6 1950 Modified Ricker M,=0.6; M5.=0.25 M, =0.6; M5.=0.25
RS7 1950 Modified Ricker M,=0.9; M5.=0.5 M1,=0.9; M5.=0.5
RS8 1965 Modified Ricker M1=0.6; M 5.=0.25 M1=0.6; M5:=0.25
RS9 1965 Modified Ricker M,=0.9; M5.=0.5 M,=0.9; M5.=0.5
RSI10 1965 BH, h =0.7 M,=0.9; M5.=0.5 M,=0.9; M5.=0.5
RSI1 1950 BH, h estimated M,=0.6; M5.=0.25 M1,=0.9; M5.=0.5
RS12 1950 BH, h estimated M1=0.6; M5.=0.25 M»=0.5; M5.=0.5
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Survey  Survey Sel.
-InL total C.:PUE CPUE Survey comm CAL (sex CAL (sex ALK Rec. smoothing
historic  GLM L j penalty
aggr.) disaggr.) penalty
RS1 5.1 1.8 5.8 1.0 -4.2 -0.2 0.5 -0.1 0.2 0.0
RS2 13.1 -0.4 10.6 -1.1 1.8 0.5 0.7 0.5 -0.1 0.5
RS3 12.0 3.2 15.1 3.1 -8.4 0.2 1.2 -2.0 -0.1 -0.2
RS4 23.7 0.6 20.8 2.7 -3.5 -0.4 -0.2 0.9 0.9 1.6
RS5 14.4 21 15.1 3.8 -8.1 -0.8 2.2 -11 0.5 0.2
RS6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RS7 7.6 3.1 7.5 4.0 -6.4 -0.5 0.8 -2.2 1.7 0.4
RS8 7.2 -0.6 6.2 0.2 -0.9 1.2 -0.7 1.7 -0.8 0.8
RS9 7.3 2.2 10.3 1.8 -8.7 -0.2 2.4 -11 0.0 0.2
RS10 16.8 4.9 17.2 5.1 -10.6 -0.7 0.1 -0.5 0.2 0.9
R T m— R T . R S B T T — O — 11
RS12 3.6 -0.4 7.3 -1.7 0.0 0.4 0.0 0.5 -0.6 1.9
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Shift Natural mortality
SR relationship Other
center M. paradoxus M. capensis
Changes in the past
Rob1 1965 BH, h estimated M,=0.6; Ms.=0.25 M ,=0.9; M5.=0.5
Rob2 1950 BH, h estimated  M,=0.9; Ms.=0.5 M ,=0.6; M5,=0.25
Rob3 1965 BH, h estimated  M,=0.9; Ms.=0.5 M ,=0.6; M5,=0.25
Rob4 1950 True Ricker M ,=0.6; M5.=0.25 M =0.6; Ms.=0.25
Rob5 1950 True Ricker M 3.=0.9; Ms,=0.5 M 2.=0.9; Ms5.=0.5
Rob6 as RC or=0.25
Rob7 as RC W ¢ = 0.001
Rob8 as RC W =0.1
Rob9 as RC Wea =0.01
Rob10 as RC Wea = 1.0
Rob11 as RC M gender dependent (+0.05 for males, -0.05 for females)
. .. . 1,
Rob12 asRC All commercial and survey selectivity slopes (in cm™):
a)+0.04, b) +0.02, c) -0.04 and d) -0.02
Decrease in K (30% linear decrease between 1980 and 2000
Rob13 as RC
for both spp)
Added weighting (5x) to last 5 year's CPUE and survey data to
Rob14 asRC 5 g (5x) Y. i Y
fit recent abundance indices more closely
No shrinkage of recent recruitments towards the stock-
Rob15 as RC 5 . . .
recruitment relationship prediction
Rob 16 as RS2 Increasing M at large ages (linear from 0.25 at age 8to 1 at
age 15)
Rob17 as RC Start in 1978, estimating & and &
Rob 18 as RC Change in efficiency in the offshore trawl fleet 1994/1995
Different CPUE series: a. all offshore vessels incl.; b. alt.
Rob 19 as RC depth stratifications; c. omit days with nominal CPUE=0; (d.
updated after database check)
S libration factor: a. incr. cap. factor to 0.9; b. decr.
Rob 20 asRC urvey calibration factor: a. incr. cap. factor to 0.9; ; ecr.
cap. factor to 0.6; c. both cap. and para. factors estimated
Rob 21 as RC Ageing of both species out by one year
Rob 22 as RC Ageing of both species to be halved
Rob 23 as RC Alternative assumption for the cap. offshore selectivity
Alternative assumption re SC female paradoxus selectivity
Rob 24 asRC . .
scaling factor: a. as lower; b. as higher
Rob 25 as RC Alternative maturity-at-length with fixed lower h values
Rob 26 as RC Include discards in the past
Rob 27 asRC 40/60 male/female ratio at birth instead of 50/50
Alternative species split algorithm (post-1978 catches and
Rob 28 as RC .
CPUE series)
From 1997 to 2002 q for CPUE dropped by 20% as a result of
Rob 29 asRC
shorter tows
Changes in the future
Maximum proportion of cohort catchable in one year
Rob 30 asRC
decrease from 90% to 70%
Missing/reduced surveys in the future: a. no surveys; b. only
WC surveys; c. only SC surveys; d. both surveys missing every
Rob 31 as RC 3 years; e. increase all future surveys CVs by multiplicative
factor of sqrt(2); f. no surveys plus undetected increase
catchability related to CPUE
Decrease all future survey CVs by a multiplicative factor of
Rob 32 asRC
1/sqrt(2)
MPA possible effects on future CPUE: a. no CPUE; b. new
CPUE i ith pri ; C. CPUE i ith | ;
Rob 33 asRC series wi p.rlor o.n q,.c new series wi ow.er q;
d. new CPUE series with higher g ; and e. new CPUE series
with no prior on g
Rob 34 asRC Trend in F 5, Over time in the future: a) 2% p.a. and b)-2%
p.a., for 10 years then constant
Undectected 2% p.a. increase in catchability related to CPUE
Rob 35 as RC )
in the future
Change in discard pattern in the future: a) past, but no future
Rob 36 as Rob26 discards; b) past and future discards; c) past discards are
halved in the future.
Decrease in K in the future (30% linear decrease between
Rob 37 asRC
2011 and 2016 for both spp)
Allow for serial correlation in recruitment residuals (estimate
Rob 38 asRC

from RC fit)
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M. paradoxus M. capensis 2009

0 @ £ P P Ed sPp

{:;:I K h E?gﬂﬂ E;;‘s" i;ﬁj’; MSY M. Ms | k¥ h E;ﬁ”ﬂ E;‘f’ i;z;i’; MSY M,  Ms. ’:Tj:’

RS1 945 | 1395 106 015 024 059 113 075 038 | 499 141 052 036 139 70 075 038 | 121
Rob1 -81.0 | 3511 098* 019 020 1.09 119 0.60 025 | 1030 0.98* 060 016 359 131 090 050 | 0.94
Rob2 820 | 911 090 017 020 062 109 090 050 | 2083 0.98* 058 020 295 94 060 025 | 7.85
Rob3 79.8 | 1049 092 028 017 147 122 090 050 | 3002 0.98* 064 020 328 134 060 025 | 652
Rob4 823 | 2210 121 018 042 049 133 060 025 | 774 1.50* 050 038 130 68 060 025 | 0.95
Rob5 -81.0 | 717 101 028 039 058 120 090 050 | 413 102 056 040 130 68 090 050 | 114
Rob6 855 | 1522 095 015 021 065 108 075 038 | 48 145 059 036 157 70 075 038 | 127
Rob7 212.2 | 1567 1.02 015 024 061 117 075 038 | 423 132 054 035 142 71 075 038 | 097
Rob8 958.2 | 1662 095 007 021 021 119 075 038 | 487 150* 049 034 138 69 075 038 | 200
Rob9 9.1 | 1816 097 008 020 024 133 075 038 | 608 115 056 0.43 127 77 075 038 | 2.49
Robl0 |-678.5| 941 119 030 030 088 113 075 038 | 609 041 067 08 077 69 075 038 | 144
Rob11 921 | 1528 109 014 023 055 113 075 038 | 531 1.50* 051 033 143 70 075 038 | 124
Robl2a | -76.6 | 1748 096 019 029 068 122 075 038 | 620 078 056 052 106 69 075 038 | 103
Rob12b | -88.2 | 1594 1.01 017 026 067 118 075 038 | 562 091 055 048 110 68 075 038 | 112
Robi2c | -75.4 | 952 115 022 027 066 107 075 038 | 416 150* 055 040 132 70 075 038 | 110
Robi2d | -91.4 | 1219 112 017 026 058 110 075 038 | 458 150* 052 036 138 69 075 038 | 117
Rob13 -69.4 | 876 131 021 034 063 95 075 038 | 639 095 034 026 124 44 075 038 | 117
Robl4 |-236.4 | 1208 1.23 019 024 072 114 075 038 | 48 116 049 045 105 70 075 038 | 105
Rob15 965 | 1464 098 015 022 065 110 075 038 | 518 106 053 045 114 68 075 038 | 125
Rob16 5.6 | 2302 093 011 027 041 123 060 025 | 1343 098 052 022 238 8 060 025 | 280
Rob17 73.3 | 2080 085 016 027 060 124 075 038 | 38 150* 050 041 119 63 075 038 | 058

Rob18 -119.7 | 1184 1.27 0.21 0.24 0.79 115 0.75 0.38 502 1.24 0.55 0.41 1.31 70 0.75 0.38 1.14
Rob19a -124.3 | 1236 1.16 0.16 0.23 0.64 111 0.75 0.38 545 1.03 0.52 0.43 1.14 67 0.75 0.38 1.38
Rob19b -105.0 | 1315 112 0.15 0.23 0.59 112 0.75 0.38 525 0.95 0.56 0.48 113 68 0.75 0.38 153

Rob19c -98.6 | 1391 1.05 0.14 0.22 0.59 111 0.75 0.38 496 1.40 0.46 0.35 1.25 69 0.75 0.38 1.16
Rob20a -94.6 | 1395 1.06 0.15 0.24 0.59 113 0.75 0.38 498 1.42 0.51 0.36 1.38 70 0.75 0.38 1.20
Rob20b -92.4 | 1393 1.06 0.15 0.24 0.59 113 0.75 0.38 504 1.38 0.53 0.36 1.42 70 0.75 0.38 1.26
Rob20c -95.6 | 1406 1.05 0.14 0.24 0.55 112 0.75 0.38 498 1.41 0.51 0.36 1.39 70 0.75 0.38 1.28
Rob21 -72.5 | 1229 1.00 0.16 0.22 0.67 116 0.75 0.38 470 0.85 0.57 0.52 1.05 69 0.75 0.38 134
Rob22 -83.3 995 1.16 0.13 0.25 0.47 114 0.75 0.38 404 0.51 0.60 0.75 0.78 74 0.75 0.38 1.92
Rob23 -84.4 | 1468 1.01 0.18 0.26 0.65 114 0.75 0.38 743 0.78 0.57 0.50 1.13 74 0.75 0.38 1.62
Rob24a -94.6 | 1397 1.06 0.16 0.26 0.60 113 0.75 0.38 507 1.35 0.52 0.37 1.35 70 0.75 0.38 1.20
Rob24b -94.1 | 1394 1.06 0.15 0.23 0.59 113 0.75 0.38 491 1.47 0.51 0.34 1.43 70 0.75 0.38 1.20
Rob25 -43.1 | 1575 0.70 0.12 0.29 0.46 102 0.75 0.38 762 0.70 0.50 0.40 1.25 65 0.75 0.38 201
Rob26 -97.4 | 1510 1.06 0.15 0.23 0.61 113 0.75 0.38 482 1.50* 0.47 0.31 1.45 86 0.75 0.38 1.02
Rob27 -91.2 | 1300 1.02 0.15 0.25 0.62 112 0.75 0.38 489 1.22 0.51 0.37 1.44 69 0.75 0.38 1.28
Rob28 -91.0 | 1106 1.24 0.17 0.23 0.66 107 0.75 0.38 532 1.02 0.52 0.46 1.09 70 0.75 0.38 1.49
Rob29 -95.6 | 1406 1.08 0.14 0.25 0.54 114 0.75 0.38 522 1.38 0.49 0.33 1.42 69 0.75 0.38 1.27
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Survey Survey . Selectivity

CPUE CPUE Comm. Recruitment .

-InL total historic GLM Survey CAL CAL (sex- CAL (sex- ALK penalty smoothing

ager.) disager. ) penalty
RS1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Robl 134 -1.4 9.1 1.5 -0.3 0.2 1.4 -0.4 14 1.8
Rob2 12.5 1.7 14.1 3.0 -5.1 1.8 -1.9 -0.2 0.1 -0.7
Rob3 14.7 22 14.9 4.0 -6.4 0.7 -1.2 0.7 -0.1 0.1
Rob4 12.2 13.9 3.5 -0.3 2.6 0.9 -1.6 0.8 -0.5 0.2
Rob5 134 14.1 4.1 2.0 -2.6 -0.6 -0.7 -1.8 -0.5 -0.2
Rob6 9.0 -1.8 4.0 0.2 1.1 -0.5 21 -1.0 5.1 -0.2
Rob7* -117.7 -1.0 -1.5 -2.7 28 0.2 -7.3 -107.5 0.6 -1.4
Rob8* 1052.6 -2.9 7.3 11.5 13.6 6.1 14.8 1002.2 1.0 -1.0
Robg* -1.6 -2.3 -18.2 -12.3 57.7 31.6 40.4 -5.1 -2.0 -14.1
Rob10* -584.1 32 20.9 36 -538.9 -9.8 -18.3 37.8 9.5 37.5
Rob11 2.4 -0.3 -0.7 -0.4 -0.4 -0.5 3.0 2.6 -0.1 -0.6
Robl2a 17.8 9.5 3.5 0.5 10.6 -1.4 0.9 0.4 0.5 0.0
Rob12b 6.3 5.1 -3.4 0.4 3.7 -0.8 0.3 0.3 0.7 0.0
Robl2c 19.1 1.1 6.5 26 4.3 23 -1.1 32 0.2 0.0
Robl2d 3.1 0.0 3.6 0.9 -1.4 0.7 -0.6 0.0 0.0 0.0
Rob13 25.1 15.2 0.4 3.8 2.2 0.4 -0.5 24 5.5 -0.1
Robl14* -142.0 -0.5 -78.1 -64.6 -1.7 0.2 0.5 0.4 1.6 0.1
Rob15 -2.0 -0.9 -0.9 0.4 -0.8 -0.3 -0.7 02 0.9 -0.2
Rob16 8.8 -1.6 7.4 -1.7 2.6 24 0.0 1.0 -1.0 0.0
Rob17* 211 - -4.8 -0.4 -7.4 -0.5 -1.7 02 -0.4 -0.7
Rob18 -25.3 -0.8 -18.3 -7.3 -1.6 -0.5 0.8 2.7 04 -0.8
Rob19a -29.9 -0.9 -27.3 0.3 -1.3 -0.2 0.2 0.0 -0.4 -0.4
Rob19b -10.6 -0.6 -10.7 1.6 -1.5 1.2 0.4 -0.4 -0.4 -0.3
Rob19¢ -4.1 -0.5 -8.2 2.7 1.7 -0.3 0.0 -0.6 12 -0.1
Rob20a -0.1 0.0 -0.2 0.0 0.1 0.0 0.0 0.0 0.1 -0.1
Rob20b 2.1 0.0 0.7 1.1 -0.1 0.0 0.1 0.0 -0.3 0.6
Rob20c -1.2 -0.4 0.0 0.0 0.1 -0.2 -0.1 -0.2 0.1 -0.4
Rob21 21.9 0.2 1.2 -0.7 -4.6 -1.9 -0.1 253 3.3 -0.8
Rob22 11.2 -1.8 4.6 -1.8 -8.8 6.6 4.1 7.6 4.5 -4.1
Rob23 10.1 2.7 -2.1 0.3 5.4 0.1 1.0 1.0 0.6 0.9
Rob24a -0.2 0.0 0.5 -0.1 -0.3 -0.1 -0.1 0.1 0.0 0.0
Rob24b 0.3 0.1 -0.3 0.1 0.3 0.1 0.1 0.0 0.0 0.0
Rob25 51.3 223 11.7 -0.2 -0.2 0.9 1.8 3.8 11.0 0.1
Rob26 -3.0 -0.4 -1.1 -0.3 0.7 -0.6 -0.6 02 -0.4 -0.3
Rob27 3.3 -0.6 -0.2 -0.6 -0.1 0.3 1.7 32 0.0 -0.4
Rob28 3.4 -0.9 9.9 -2.1 -2.9 0.0 0.6 0.7 -0.8 -1.2
Rob29 -1.2 -0.4 -1.1 -3.1 1.0 0.4 1.7 -0.2 0.4 0.1

X * 2 2
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M. paradoxus M. capensis 2009
spp
-InL B* B”uw BZ B* B”yuw BZ .
"o ke pooSoEe SoM PR sy My Ms | KT hoo ToME oM SoME sy M. M. | ratio
total I'sd K¥ B sy K* k¥ B sy B
RS11 93.4 | 3024 0.98* 010 024 044 118 060 025 | 788 039 018 041 042 40 090 050 | 0.49

Rob5(RS11) | -76.6 | 2041 1.32 0.17 0.41 0.45 134 0.60 0.25 717 0.39 0.20 0.47 0.41 42 0.90 0.50 0.42
Rob13(RS11)| -63.2 | 3328 0.97 0.09 0.17 0.85 86 0.60 0.25 524 0.88 0.31 0.17 174 42 0.90 0.50 0.51
Rob25(RS11) | -65.5 | 3233 0.70 0.15 0.33 0.57 111 0.60 0.25 627 0.39 0.15 0.40 0.36 37 0.90 0.50 0.19

*2 9#C 2 6 ? -@
- %

Survey Survey . Selectivity
-InL total }iigi (25_,11\.”; Survey cgr;fl' CAL (sex- Cz?&l. (sex- ALK Re;g:']rrvent smoothing
aggr.) disager.) - penalty
RS11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rob5(RS11) 16.7 16.8 4.2 -0.6 -1.9 -0.6 0.0 0.0 -0.8 -0.3
Rob13(RS11) 30.1 1.7 -11.0 2.2 5.1 3.6 2.6 4.6 19.7 1.6
Rob25(R511) 27.9 13.4 8.7 2.4 -5.1 -0.2 1.3 2.9 2.7 1.8
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Condition 7. Appropriate limit and target reference points for M. paradoxus
based on stock biomass and/or fishing mortality

Action required: The limit reference point is the lower 95% confidennterval of the
recovery trajectory in the 2006 OMP meaning theitlimeference point is not p
constant, but a level that will vary over time. #d lowest point, aM. paradoxus
spawning biomass might not be low enough to trigganagement override of the
default OMP response, risking recruitment failure.
SG 80 states: ‘Limit and target/precautionary mfiee points should be justified baged
on stock biology (e.g. a stock-recruitment relatip) and measurable given data and
assessment limitations. Reference points may deapility based’.

It is anticipated that the OMP will undergo revisiduring 2010. This condition could
be addressed within this planning process and bigeiemally linked to the harvest
control rules (OMP) that will be used to set TA®s the period of certification. The
OMP revision process in 2010 should explicitly ddes limit control rules with that
planning evaluation.

Timescale: Appropriate limit and target reference points eedawithin one year of
certification.
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x2 4 6 "&
Tuned to
Inter-annual
. average
CMP Description change
catch over :
constraints
2011-2020
OMP-2007 Slope-based only, see Appendix 5.1 for details
CMPal132 Slope-based only 132 000t 10%-10%
CMPb132 Slope- + target-based 132 000t 10%-10%
CMPc132 Phasing from slope-based only to slop- + target-based 132 000t 10%-10%
CMPd127 As CMPc132 but with extra penalty 127 000t 10%-10%
CMPd132 As CMPc132 but with extra penalty 132 000t 10%-10%
CMPd137 As CMPc132 but with extra penalty 137 000t 10%-10%
CMPel127 As CMPd132 127 000t 10%-5%
CMPel32 As CMPd132 132 000t 10%-5%
CMPel137 As CMPd132 137 000t 10%-5%
*D 4 2% 6 "8 —
43 + 4
5 G"& 441 = = |
cMP /A“up A doun Feera peap w gPar a0 ppora ycap para cap ppu’m pm’p i Annual Ch.ange
constraints
OMP-2007 0.4-1.1*  1.1-2.0* 1.83% O "110% | -10%
CMPa132  1.25 150  2.19% O "+10% " -10%
CMPb132  1.25 1.50 2.19% 0 0.5 1148 40 95 30 "+10% " -10%
CMPc132  1.25 1.50 1.00% 0 105 995 40 60 20 "+10% " -10%
CMPd127  1.25 150 1.00% O 105 96.2 40 60 20 180 20 0.75 0.75 0.75  +10% -10%**
CMPd132  1.25 150 075% 0 105 1058 40 60 20 180 20 0.75 0.75 0.75 +10% -10%**
CMPd137  1.25 150 050% 0 105 1154 40 60 20 180 20 0.75 0.75 0.75 +10% -10%**
CMPe127  1.25 150 1.00% 0 1-0.5 947 40 60 20 180 20 0.75 0.75 0.75 +10% -5%**
CMPe132  1.25 150 0.75% 0 105 1045 40 60 20 180 20 0.75 0.75 0.75 +10% -5%**
CMPe137  1.25 150 050% 0 105 1143 40 60 20 180 20 0.75 0.75 0.75 +10% -5%**
X 53
XX 3> = 4
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OMP-2007 CMPal32 CMPb132 CMPc132 CMPd127 CMPd132 CMPd137 CMPel27 CMPel32 CMPel37

RSa
median  BS avC: 2011-2020 127.4 132.0 132.0 132.0 127.0 132.0 137.0 127.0 132.0 137.0
low para B 0u/B 2010 0.72 0.72 0.75 0.73 0.73 0.72 0.71 0.73 0.72 0.71
low cap B 1w/ B 1010 0.72 0.73 0.71 0.76 0.78 0.78 0.77 0.78 0.77 0.75
median para B 000/B sy 1.30 1.19 1.20 1.18 1.29 1.19 1.10 1.29 1.20 1.11
median cap B 2020/B msy 2.93 291 291 2.90 2.93 2.89 2.87 2.93 2.90 2.87
median  BS AAV 4.2 4.6 4.2 3.4 3.7 3.7 3.8 35 35 36
low BS  lowest TAC (2011-2030) 88.7 86.6 98.4 101.0 80.7 94.9 99.7 87.8 91.9 94.5
BS Prob decl >20% (2011-2013) 2.6 1.6 0.4 0.9 0.2 0.2 0.1 1.5 1.5 1.3
BS Probdecl >20% (2012-2014) 4.4 5.0 0.0 0.6 1.1 1.2 1.0 1.6 1.4 1.4
median  BS Pdecl>20% (2011-2028) 0.0 5.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
high BS Pdecl>20% (2011-2028) 16.7 27.8 16.7 11.1 0.0 0.1 5.6 5.6 5.6 5.6
Rsh
median  BS avC: 2011-2015 122.0 125.1 126.3 126.8 121.8 126.7 131.6 120.6 125.6 130.5
low para B 1w/ B 1010 0.95 0.94 0.95 0.93 0.93 0.93 0.93 0.93 0.93 0.93
low cap B 0u/B 1010 0.88 0.85 0.88 0.84 0.87 0.84 0.80 0.87 0.85 0.80
median para B 2020/B msy 1.04 0.97 1.00 0.94 1.00 0.95 0.88 1.04 0.96 0.89
median cap B 3020/ B wsy 0.60 0.58 0.58 0.56 0.58 0.56 0.54 0.60 0.57 0.55
median  BS AAV 4.3 4.3 3.9 3.2 3.6 3.4 3.4 3.6 3.4 3.5
low BS  lowest TAC (2011-2030) 87.1 88.8 97.5 100.0 84.2 87.7 99.4 75.3 84.5 86.1
BS Prob decl >20% (2011-2013) 3.0 25 1.0 1.0 1.0 0.0 0.0 3.5 3.5 3.0
BS Probdecl >20% (2012-2014)  10.5 10.0 0.0 25 2.0 2.0 2.0 9.0 7.0 3.0
median  BS Pdecl>20% (2011-2028) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
high BS Pdecl>20% (2011-2028) 16.7 22.2 16.7 11.1 5.6 5.6 5.6 11.1 11.1 5.6

x2 A4$7 = = 2 5 2 @
5 . + & % G"& 441X
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Year M. paradoxus

CMP spawning biomass
> B sy
Catch=0 2013
OMP-2007* 2024
OMP-2007 2016
CMPal132 2016
CMPb132 2015
CMPc132 2015
CMPd132 2017
CMPel127 2016
CMPe132 2017
CMPel137 2017
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RS Rob35
inverse inverse
equal R equal .
CMPal132 L. variance CMPal132 L variance
weighting Lo weighting L
RSa weighting weighting
median  BS avC: 2011-2020 132.0 132.0 132.0 140.6 139.3 143.1
low para B ow/B ™ 1010 0.72 0.70 0.73 0.76 0.77 0.68
low cap B 1owl/B ™ 3010 0.73 0.73 0.74 0.94 0.95 0.95
median  para B 3020/ B sy 1.19 1.20 1.17 1.02 1.05 0.98
median  cap B 2020/ B sy 2.91 2.89 2.89 2.38 2.41 2.36
median  BS AAV 4.6 5.0 4.4 4.7 5.2 4.7
low BS lowest TAC (2011-2030) 86.6 85.5 85.9 99.7 95.8 100.3
BS  Prob decl >20% (2011-2013) 1.6 2.5 1.4 0.0 0.0 0.0
BS  Prob decl >20% (2012-2014) 5.0 6.0 3.4 0.0 0.0 0.0
median  BS Pdecl>20% (2011-2028) 5.6 5.6 0.0 0.0 0.0 0.0
high BS Pdecl>20% (2011-2028) 27.8 27.8 27.8 0.0 0.0 0.0
RSh
median  BS avC: 2011-2015 125.1 124.9 126.4
low para B 0w/B ™ 1010 0.94 0.94 0.93
low cap B 1ol B 2010 0.85 0.85 0.86
median  para B 5020/B sy 0.97 0.99 0.93
median  cap B 3020/ B sy 0.58 0.58 0.57
median BS ALV 4.3 4.9 4.2
low BS lowest TAC (2011-2030) 88.8 85.9 91.5
BS  Prob decl >20% (2011-2013) 2.5 3.0 1.0
BS  Prob decl >20% (2012-2014) 10.0 12.5 5.0
median  BS Pdecl>20% (2011-2028) 0.0 0.0 0.0

high BS Pdecl»20% (2011-2028) 22.2 16.7 22.2 132
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Based on RS1 only Based on Rsa
CMPc132 RS1 Rob5 Rob13 Robl7 Reb2s RSa Rob31f Rob35 Rob37
median BS avC: 2011-2020 134.0 127.8 99.8 104.0 115.1 132.0 140.2 137.2 1311
low para B®\ /BT in 0.85 071 000 018 040 073 063 070  0.48
low cap B \d B 2in 1.02 097 006 091  1.07 076 074 074 035
median  para B oo B e 112 084 038 076  0.58 118 102 1.09 145
median  cap B ol B s 246 203 184 256 210 2.90 286 288  3.86
median BS AAV 3.3 3.2 4.5 5.3 4.0 3.4 3.7 3.6 4.0
low BS lowest TAC (2011-2030) 104.6 102.0 59.0 75.0 84.3 101.0 107.8 105.5 78.1
BS Prob decl >20% (2011-2013) 0.0 1.0 69.0 64.0 21.0 0.9 0.0 0.0 0.0
BS Prob decl >20% (2012-2014) 0.0 1.0 55.0 44.0 18.0 0.6 0.0 0.0 0.0
median BS Pdecl>20% (2011-2028) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
high BS Pdecl>20% (2011-2028) 11.1 8.5 0.0 0.0 14.0 11.1 0.0 0.0 11.1
CMPd132
median BS avC: 2011-2015 133.6 126.1 85.5 89.4 109.8 132.0 133.8 136.4 130.9
low para B /B ain 0.85 070 029 038 061 072 065 071  0.59
low cap BB san 103 097 102 096  1.07 078 079 075 0.36
median  para B /B s 114 08 071  1.00  0.63 119 120 111 147
median  cap B sl B ey 246 205 212 285 214 2.8 290 288  3.86
median BS AAV 3.5 3.6 7.4 7.9 5.0 3.7 0.6 3.7 5.0
low BS lowest TAC (2011-2030) 102.6 91.4 28.5 30.6 64.3 95.0 123.2 100.3 43.6
BS Prob decl >20% (2011-2013) 1.0 1.0 72.0 68.0 27.0 1.7 0.0 0.0 0.2
BS Prob decl >20% (2012-2014) 1.0 2.0 68.0 64.0 40.0 2.8 0.0 0.7 1.2
median BS Pdecl>20% (2011-2028) 0.0 0.0 13.9 111 11.1 0.0 0.0 0.0 0.0
high BS Pdecl>20% (2011-2028) 14.0 11.1 33.3 27.8 27.8 16.7 0.0 0.0 22.2
*2  4:2; &1 ? = 3> @
6 % ?
@ Based on RS11 only
CMPc132 R511 Rob5 Rob13 Rob25 Rob37
median BS avC: 2011-2020 127.2 127.4 104.0 110.8 125.8
low para B 0u/B " 3010 0.93 1.00 0.18 0.80 0.84
low cap B 10u/B " 3010 0.87 0.81 0.91 0.83 0.74
median  para B 5000/B ey 0.94 0.84 0.76 0.69 1.16
median cap B 5000/B sy 0.60 0.54 2.56 0.48 0.77
median BS AAV 3.2 3.3 5.3 3.7 3.1
low BS lowest TAC (2011-2030) 100.4 103.9 75.0 83.2 88.5
BS Prob decl >20% (2011-2013) 1.0 0.0 64.0 30.0 0.0
BS Prob decl >20% (2012-2014) 2.0 1.0 44.0 31.0 0.0
median BS Pdecl>20% (2011-2028) 0.0 0.0 0.0 0.0 0.0
high BS Pdecl>20% (2011-2028) 5.6 5.6 0.0 11.1 0.0
CMPd132
median BS avC: 2011-2015 126.9 127.7 89.4 105.6 125.3
low para B 1nd B 0 0.93 1.00 0.38 0.84 0.88
low cap B ud B 0.87 0.81 0.96 0.90 0.74
median  para B 0on/B sy 0.94 0.83 1.00 0.71 1.17
median  cap B 3000/B sy 0.60 0.54 2.85 0.50 0.77
median BS AAV 3.4 3.6 7.9 4.8 3.7
low BS lowest TAC (2011-2030) 88.4 96.6 30.6 62.9 74.2
BS Prob decl >20% (2011-2013) 2.0 2.0 68.0 43.0 0.0
BS Prob decl >20% (2012-2014) 6.0 5.0 64.0 51.0 2.0
median BS Pdecl>20% (2011-2028) 0.0 0.0 11.1 8.3 0.0
high BS Pdecl>20% (2011-2028) 11.1 11.1 27.8 22.2 11.1
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RS1 Robl Rob2 Rob3 Rob4 Rob5 Robb Rob7? Rob8 Robg

median  BS avC: 2011-2020 138.2 131.0 1314 1333 141.1 1309 1382 141.1 1462 159.3
low para B u/B " 3010 0.83 0.92 0.59 0.85 1.01 0.69 0.95 0.86 0.89 0.84
low cap B 0u/B " 2010 0.98 1.02 1.01 1.00 1.03 0.96 0.93 0.99 0.80 0.82
median  para B 3020/ B sy 1.05 1.58 1.00 2.21 0.82 0.80 1.06 1.10 0.75 0.70
median  cap B 3000/ B sy 2.41 532 413 4.41 2.43 2.00 2.32 2.36 2.34 1.95
median  BS AAV 3.5 3.7 3.6 3.6 3.4 3.5 33 3.6 4.2 4.6
low BS lowest TAC (2011-2030) 105.6 ~ 92.1 97.4 100.4 1163 971 1113 1126 107.4 117.2

BS  Prob decl >20% (2011-2013) 0.0 4.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0

BS  Probdecl >20% (2012-2014) 0.0 3.0 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0
median  BS Pdecl>20% (2011-2028) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
high BS Pdecl>20% (2011-2028) 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

RS1 Rebl0 Robll Rebl2a Robl2b Reobl2c Robl2d Robl3 Robl4  Robl5

median  BS avC: 2011-2020 138.2 1423 139.8 1359 137.6 139.6 137.8 879 150.7 131.0
low para B 10w/ B 2010 0.83 0.75 0.88 0.87 0.85 0.76 0.80 0.26 0.80 0.69
low cap B 1ouw/B ™ 301 0.98 0.59 1.03 0.94 0.92 0.80 0.93 1.02 0.83 0.88
median  para B 3020/ B wsy 1.05 1.12 1.04 1.06 1.12 1.01 0.99 0.72 1.15 1.07
median  cap B 3020/ B sy 2.41 1.11 2.64 1.82 1.90 2.13 2.38 2.11 1.92 2.03
median  BS AAV 3.5 3.9 3.5 3.6 3.6 3.5 3.5 7.6 4.0 3.5
low BS lowest TAC (2011-2030) 105.6 93.9 109.0 99.7 1026 109.1 1063 31.4 113.0 963
BS  Prob decl >20% (2011-2013) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 71.0 0.0 0.0
BS  Prob decl >20% (2012-2014) 0.0 0.0 0.0 1.0 0.0 0.0 0.0 66.0 0.0 0.0
median  BS Pdecl>20% (2011-2028) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
high BS Pdecl>20% (2011-2028) 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.3 0.1 0.0

RS1 Robl6 Robl7 Robl8 Robl9a Robl9b Rob19¢ Rob20a Rob20b Rob20c

median  BS avC: 2011-2020 138.2 1427 1552 1451 1452 1456 133.5 1386 137.4 1387
low para B 1ou/B* 2010 0.83 1.00 0.80 0.79 0.83 0.78 0.87 0.83 0.83 0.79
low cap B /B 1010 0.98 1.05 0.82 0.94 1.00 0.88 1.02 0.98 0.97 0.98
median  para B 3020/ B wsy 1.05 0.85 1.06 1.33 1.03 0.97 1.27 1.05 1.06 0.96
median  cap B 3020/ B wsy 2.41 3.76 1.90 2.12 1.99 1.84 2.52 2.42 2.38 2.41
median  BS AAV 3.5 3.4 4.3 3.7 3.6 3.8 3.5 3.5 3.6 3.6
low BS lowest TAC (2011-2030) 105.6 117.2 119.3 113.3 1189 1158 90.8 1064 103.9 105.5
BS  Prob decl >20% (2011-2013) 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 0.0 0.0
BS  Prob decl >20% (2012-2014) 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 1.0 0.0
median  BS Pdecl>20% (2011-2028) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
high BS Pdecl>20% (2011-2028) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

RS1 Reb2l Rob22 Rob23 Rob24a Rob24b Rob25 Rob26 Rob27 Rob28

median  BS avC: 2011-2020 138.2 1414 1526 1366 138.0 1383 1152 153.5 140.2 146.1
low para B 10w/ B 2010 0.83 0.78 0.62 0.86 0.84 0.82 0.53 0.74 0.84 0.87
low cap B 1ouw/B ™ 301 0.98 0.89 0.79 1.00 0.98 0.98 1.07 1.00 0.97 0.94
median  para B 3020/ B sy 1.05 1.06 0.83 1.10 1.05 1.05 0.58 1.23 1.14 1.14
median  cap B 3020/ B sy 2.41 1.60 1.15 1.92 2.35 2.43 2.11 2.47 2.55 1.85
median  BS AAV 3.5 3.8 4.3 3.5 3.5 3.6 4.5 4.0 3.6 3.9
low BS lowest TAC (2011-2030) 105.6 101.5 114.8 1031 105.3 1058 69.4 1221 110.0 117.9
BS  Prob decl >20% (2011-2013) 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0
BS  Prob decl >20% (2012-2014) 0.0 0.0 0.0 0.0 0.0 0.0 8.0 0.0 0.0 0.0
median  BS Pdecl>20% (2011-2028) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
high BS Pdecl>20% (2011-2028) 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0

RS1 Rob29 Rob34a Rob34b Rob35 Rob36a Rob36b Rob36c Rob37 Rob38

median  BS avC: 2011-2020 138.2 139.4 138.0 1386 1425 1424 139.3 140.8 137.3 138.2
low para B ou/B " 1010 0.83 0.80 0.82 0.84 0.74 0.93 0.85 0.88 0.52 0.83
low cap B /B 110 0.98 1.04 1.00 0.96 0.95 1.06 1.01 1.03 0.49 0.98
median  para B 3020/ B sy 1.05  0.98 1.02 1.09  0.97 1.25 1.11 1.18 1.31 1.05
median  cap B 3020/ B msy 241 253 246 234 237 2.75  2.60 267  3.12 2.41
median  BS ARV 3.5 3.6 3.6 3.5 3.6 3.6 3.6 3.6 6.0 3.5
low BS lowest TAC (2011-2030) 105.6 106.0 105.4 1059 1150 113.1 107.2 109.8 452  105.6
BS  Prob decl >20% (2011-2013) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BS  Prob decl >20% (2012-2014) 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
median  BS Pdecl>20% (2011-2028) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
high BS Pdecl>20% (2011-2028) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
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RS11 Rob5 Robl3 Rob25 Rob37
median BS avC: 2011-2020 130.6 132.0 90.0 128.9 128.9
low para B 10u/B ™ 2010 093 1.00 038 078 078
low cap B 10l B 3010 0.84 075 092 069 069
median  para B 3020/B msy 0.89 0.78 0.99 1.10 1.10
median cap B 2000/ B msy 0.58 0.52 2.85 0.74 0.74
median BS AAV 3.5 3.4 8.2 4.4 4.4
low BS lowest TAC (2011-2030) 87.2 96.0 36.5 B61.5 61.5
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