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Outline

Rademeyer and Butterworth (2010a) presented results for projections of the South African hake resource for a
constant catch of 118 500 t scenario. Here, results are compared for three constant catch scenarios (118 500t,
135 000t and 150 000t) under the RS (Rademeyer and Butterworth, 2010a).

As discussed in the May demersal SWG meeting, further performance statistics and performance plots are
presented compared to those described in Rademeyer and Butterworth (2010c):

Performance statistics:

1 Ejpyol Egpee and Eygz/ Ejgeg where effort E, :TACy/BjXp (where BY® is the offshore trawl,

species combined, exploitable biomass);

2. Bgucpue : the probability that CPUE, <1.2CPUE, (5 500s;

3. Punexp: the proportion of occasions the TAC goes down when six or more of the indices go up, or vice

versa, i.e. some measure of the proportion of occasions the TAC changes in the unexpected direction; and
4. B, 1 Bsh,; expressed for males rather than females.
Performance plots:
1. BP/BL,;

2. Future recruitment for each species normalised to the 2009 recruitment (virtually on the stock-

: . sp sp,
recruitment curve): Ry I Rygoo;

3. Effort trend with time: Ey; and

4. Economic performance with time (see Appendix I)

Results

Performance statistics related to spawning biomass projections relative to the levels estimated for 2007 and
for MSY, together with the offshore trawler CPUE projection to 2016, are reported in Tables la-c for the
constant catches of 118 500t, 135 000t and 150 000t respectively. These are split by RSa (RS1 — RS10) and RSb
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(RS11 — RS12), where RSb includes scenarios for which the current status of the M. capensis resource is
estimated to be poor.

Fig. 1a-c plots these projections: medians and 95% Probability Interval (Pl) envelopes - for catch and spawning
biomass (as estimated relative to its pre-exploitation level and to MSY level) by species for the Reference Case
(RS1), together with CPUE for the offshore trawlers (taken to be proportional to the coast- and species-
combined exploitable biomass) relative to its average value over 2003-2005, offshore trawlers effort and
economic performance.

Fig 2a-c contrasts median projections across different operating models, with a) covering RSa (RS1 — RS5), b)
RSa (RS6 - RS10) and c) RSb (RS11 — RS12). Fig. 3a-c integrates results for spawning biomass and CPUE across
each of RSa and RSb, where the component operating models within these sets each receive equal weighting.

Discussion

References

Rademeyer RA and Butterworth DS. 2010a. Projections for the South African Hake resource for the 2010
Reference Set of Operating Models under a Constant Catch equal to the current TAC. Unpublished
report, Marine and Coastal Management, South Africa. MCM/2010/MAY/SWG-DEM/24.

Rademeyer RA and Butterworth DS. 2010b. Proposed Reference Set for the South African hake resource to be
used in OMP-2010 testing. Unpublished report, Marine and Coastal Management, South Africa.
MCM/2010/FEB/SWG-DEM/05.

Rademeyer RA and Butterworth DS. 2010c. Candidate Management Procedures for the South African hake
resource: Draft objectives and testing methodology. Unpublished report, Marine and Coastal
Management, South Africa. MCM/2010/MAY/SWG-DEM/22(Rev).



MCM/2010/JUNE/SWG-DEM/32

Table 1a: Results (median, 95% PI) for the Reference Set under a projected constant catch of 118
500t.

RS1 RS2 RS3 RS4 RS5 RS6
C fixed 118.5 1185 1185 1185 118.5 1185

Females both 2.40 (1.89; 3.00) 1.86 (1.53; 2.19) 1.91 (1.65; 2.25) 1.51 (1.30; 1.76) 1.75 (1.55; 2.02) 2.50 (2.11; 3.08)

B¥007/B% sy Para 3.43 (2.32;4.82) 3.25 (2.31;4.35) 3.58 (2.33;5.38) 1.87 (1.41; 2.48) 2.30 (1.67; 3.09) 3.76 (2.83; 4.90)

cap 1.60 (1.24; 1.93) 1.41 (1.27; 1.61) 1.61 (1.40; 1.87) 1.33 (1.19; 1.51) 1.57 (1.37: 1.83) 1.36 (1.02; 1.67)

Males both 2.11 1.69 2.57 1.74 1.45 2.08 171 1.44 2.02 1.47 124 172 1.61 1.38 1.88 2.33 1.81 2.88

B%,007/8% s, Para 270 182 372 335 210 490 2.06 136 290 1.95 131 281 176 1.26 2.32 3.82 2.57 5.32

cap 159 1.28 1.85 141 123 161 157 138 1.8 132 116 150 154 134 184 138 105 171

B%/Bysy  both 1.85 (1.50; 2.37) 2.12 (1.77; 2.49) 3.13 (2.61; 3.65) 2.95 (2.60; 3.40) 4.82 (4.06; 5.56) 1.54 (1.29; 1.86)

para 1.48 (1.00; 2.17) 1.12 (0.81; 1.52) 1.41 (0.95; 1.94) 1.83 (1.42; 2.38) 4.08 (3.08; 5.29) 1.21 (0.92; 1.59)

cap 2.63 (2.18; 3.17) 4.15 (3.59; 479) 5.17 (4.41; 6.02) 4.44 (3.87; 5.11) 5.32 (4.56; 6.17) 2.28 (1.94; 2.67)

B¥ua/Bysy  both 1.95 (1.83; 2.43) 2.45 (2.02; 2.89) 3.39 (2.92; 4.00) 3.24 (2.79; 3.78) 4.97 (4.40; 5.74) 1.62 (1.37; 2.00)

) ) )

) ) )

) ) )

) ) )

para 1.82 (1.23; 2.55) 1.54 (1.09; 2.06) 1.77 (L.16; 2.66) 2.26 (1.70; 2.99) 4.38 (3.18; 5.90) 1.63 (1.23; 2.13
cap 2.18 (1.69; 2.62
B e/k®  both 0.55 (0.44; 0.68) 0.57 (0.47; 0.66) 0.63 (0.53; 0.75) 0.65 (0.57; 0.74) 0.69 (0.61; 0.80) 0.49 (0.40; 0.60

) )
) )
) )
) )
) )
425 (3.82; 4.86) )
) )
para 0.46 (0.32; 0.61) 0.40 (0.28; 0.53) 0.37 (0.24; 0.49) 0.47 (0.35; 0.61) 0.47 (0.35; 0.60) 0.44 (0.34; 0.57
) )
) )
) )
) )
) )
) )
) )

521 (4.55; 6.09) 4.53 (4.08; 5.15) 5.32 (4.64; 6.19) 1.54 (1.16; 1.89

cap 0.81 (0.66; 1.03) 0.84 (0.77; 0.96) 0.88 (0.79; 1.02) 0.88 (0.81; 1.01) 0.88 (0.79; 1.02) 0.70 (0.53; 0.86)

CPUEL5/CPUEgs.05 1.67 (1.32; 2.06) 1.43 (1.18; 1.68) 1.44 (1.20; 1.70) 1.39 (L.20; 1.64) 1.44 (1.24; 1.66) 1.83 (1.55; 2.19)
AAV 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00)
P inexs 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00)
E 2020/ 2008 0.61 (0.50; 0.75) 0.65 (0.56; 0.77) 0.69 (0.58; 0.83) 0.72 (0.63; 0.84) 0.71 (0.62; 0.85) 0.53 (0.44; 0.62)
E 2030/ E 2008 0.57 (0.48; 0.69) 0.58 (0.49; 0.69) 0.63 (0.54; 0.76) 0.70 (0.62; 0.80) 0.70 (0.61; 0.81) 0.51 (0.42; 0.64)
P L owcrue 0.05 (0.00; 0.20) 0.10 (0.05; 0.33) 0.08 (0.00; 0.35) 0.10 (0.05; 0.40) 0.05 (0.00; 0.28) 0.05 (0.05; 0.15)
RS7 RS8 RS9 RS10 RS11 RS12
C fixed 118.5 118.5 118.5 118.5 118.5 118.5

Females both 1.47 (1.20; 1.75) 2.27 (2.02; 2.61) 2.18 (1.83; 2.65) 1.57 (1.41; 1.82) i 3.02 (2.17; 3.91) 2.99 (2.14; 3.88)
B%y00/B% gy Para 143 (0.99; 1.99) 1.62 (1.31; 2.00) 2.79 (2.02; 3.43) 1.78 (1.35; 2.42) | 3.31 (2.30; 4.40) 3.29 (2.27; 4.37)
cap 1.49 (1.16; 1.77) 2.86 (2.49; 3.32) 1.83 (L.42; 2.32) 1.48 (1.31; 1.74) | 2.04 (1.49; 2.69) 1.99 (1.39; 2.65)

Males both 1.87 1.48 235 139 121 160 1.87 158 224 151 130 177285 199 4.03 2.87 197 4.07
B%y0r/B% s, Para 202 130 291 282 212 350 1.96 1.39 242 1.59 114 2.14;3.42 2.14 503 341 212 501
cap 1.72 1.13 227 114 0092 1.35 1.83 1.43 240 147 1.28 1.76:1.94 133 272 1.93 127 2.77

B¥,00/Busy  both 158 (1.22;1.99) 1.84 (1.58; 2.14) 1.64 (1.36; 1.96) 2.43 (2.10; 2.76) ; 0.95 (0.72; 1.29) 0.93 (0.70; 1.27
para 1.74 (1.10; 2.65) 1.88 (1.54; 2.34) 1.41 (1.01; 1.85) 1.68 (1.32; 2.06); 1.08 (0.77; 1.49) 1.08 (0.77; 1.49

cap 1.42 (1.02; 1.87) 1.80 (1.50; 2.15) 1.95 (1.62; 2.40) 3.02 (2.58; 3.50) | 0.61 (0.46; 0.79) 0.55 (0.41; 0.72

B¥,pofByuey  bOth 052 (0.41; 0.65) 0.68 (0.58; 0.77) 1.94 (1.62; 2.36) 2.55 (2.29; 2.96) | 1.33 (0.96; 1.73) 1.30 (0.93; 1.69
para 0.36 (0.22; 0.49) 0.61 (0.49; 0.72) 1.62 (L.17; 1.99) 1.85 (1.41; 2.51) i 1.53 (1.06; 2.04) 1.53 (1.06; 2.03

cap 0.99 (0.72; 1.20) 0.75 (0.61; 0.89) 2.37 (1.85; 3.00) 3.05 (2.70; 3.58) : 0.79 (0.58; 1.04) 0.72 (0.50; 0.96

B¥ /K™  both 1.99 (1.55;2.47) 1.58 (1.35; 1.80) 0.81 (0.69; 0.97) 0.76 (0.66; 0.87)} 0.39 (0.29; 0.50) 0.39 (0.28; 0.49)

) )
) )
) )
) )
) )
) )
)

0.55 (0.41; 0.68) i 0.40 (0.27; 0.53) 0.40 (0.27; 0.53
)
)
)
)
)
)
)

para 2.86 (1.79; 3.89) 2.62 (2.10; 3.08) 0.61 (0.47; 0.73) )

cap 157 (1.15;1.91) 1.15 (0.94; 1.37) 1.13 (0.01; 1.41) 0.92 (0.83; 1.06) : 0.36 (0.25; 0.46) 0.33 (0.22; 0.43)

CPUE 5/CPUE 3 05 1.58 (1.29; 1.92) 1.3 (1.67; 2.33) 1.59 (1.36; 1.88) 1.35 (1.16; 1.55) | 1.37 (1.13; 1.68) 1.35 (1.11; 1.66)
AAV 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 {0.00; 0.00) 0.00 (0.00; 0.00): 0.00 (0.00; 0.00) 0.00 (0.00; 0.00)

P unexs 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00): 0.00 (0.00; 0.00) 0.00 (0.00; 0.00)

£ 3020/ E 2008 0.68 (0.54; 0.90) 0.62 (0.53; 0.72) 0.80 (0.66; 1.01) 0.75 (0.66; 0.90) i 0.59 (0.45; 0.78) 0.60 (0.46; 0.79)
E 2030/ E 2008 0.57 (0.46; 0.72) 0.70 (0.59; 0.85) 0.61 (0.50; 0.73) 0.73 (0.64; 0.85) i 0.45 (0.34; 0.60) 0.45 (0.34; 0.61)
P | owcpUE 0.10 (0.05; 0.35) 0.05 (0.00; 0.30) 0.05 (0.00; 0.28) 0.10 (0.00; 0.50) i 0.20 (0.05; 0.45) 0.20 (0.05; 0.48)
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Table 1b: Results (median, 95% PI) for the Reference Set under a projected constant catch of 135
000t.

RS1 RS2 RS3 RS4 RS5 RS6
C fixed 135.0 135.0 135.0 135.0 135.0 135.0

Females both 2.01 (1.45; 2.64) 1.61 (1.27; 1.92) 1.69 (1.41; 2.04) 1.38 (1.17; 1.63) 1.63 (1.43; 1.90) 2.06 (1.63; 2.61)

B 007/B% sy Para 2.57 (L41;4.03) 236 (1.38;3.35) 2.37 (1.07; 4.10) 1.52 (L.06; 2.11) 1.92 (1.32; 2.69) 2.84 (1.87; 3.87)

cap 157 (1.22; 1.90) 1.36 (1.21; 1.56) 1.55 (1.35; 1.82) 1.30 (1.16; 1.48) 1.53 (1.33; 1.79) 1.37 (1.00; 1.67)

Males both 1.78 1.3¢ 229 1.51 1.23 1.85 1.54 1.25 1.88 1.34 1.11 158 1.51 1.29 1.78 1.91 1.41 2.44

B%,007/8%; Para 2.04 116 3.08 230 114 3.81 154 079 239 1.48 0.88 229 153 1.04 2.07 274 154 4.22

cap 156 1.26 1.82 1.35 1.18 156 1.52 131 1.82 1.29 113 147 151 131 181 138 1.04 172

B%/Bysy  both 1.55 (1.19; 2.07) 1.88 (1.54; 2.25) 2.80 (2.31; 3.33) 2.73 (2.39; 3.19) 4.50 (3.75; 5.23) 1.29 (1.05; 1.61)

para 1.11 (0.64; 1.79) 0.83 (0.54; 1.22) 0.97 (0.52; 1.48) 1.53 (1.12; 2.06) 3.41 (2.45; 4.60) 0.92 (0.66; 1.29)

cap 247 (2.04;2.99) 4.00 (3.45; 4.65) 4.99 (4.21;5.81) 4.36 (3.79; 5.01) 5.19 (4.43; 6.03) 2.15 (1.81; 2.53)

B¥pa/Bysy  both 1.63 (1.51; 2.14) 2,12 (1.67; 2.53) 2.99 (2.50; 3.62) 2.95 (2.50; 3.49) 4.62 (4.05; 5.40) 1.34 (1.06; 1.70)

) ) )

) ) )

) ) )

) ) )

para 1.36 (0.75; 2.13) 1.12 (0.66; 1.59) 1.18 (0.53; 2.03) 1.84 (1.28; 2.54) 3.66 (2.52; 5.14) 1.23 (0.81; 1.68
cap 2.14 (1.66; 2.59
B e/k®  both 0.46 (0.33; 0.61) 0.49 (0.39; 0.59) 0.55 (0.44; 0.68) 0.59 (0.51; 0.69) 0.64 (0.56; 0.75) 0.41 (0.32; 0.52

) )
) )
) )
) )
) )
4.09 (3.65; 4.70) )
) )
para 0.35 (0.18; 0.52) 0.29 (0.16; 0.42) 0.25 (0.12; 0.37) 0.38 (0.27; 0.52) 0.40 (0.28; 0.52) 0.33 (0.22; 0.46
) )
) )
) )
) )
) )
) )
) )

5.02 (4.39; 5.90) 4.43 (3.97; 5.06) 5.19 (4.52; 6.06) 1.55 (1.14; 1.90

cap 079 (0.64; 1.01) 0.81 (0.74; 0.93) 0.85 (0.74; 0.99) 0.86 (0.79; 0.98) 0.86 (0.77; 1.00) 0.71 (0.54; 0.88)

CPUEL5/CPUEgs.05 1.52 (1.18; 1.92) 1.35 (1.10; 1.59) 1.35 (1.11; 1.61) 1.34 (L16; 1.59) 1.38 (1.19; 1.60) 1.66 (1.39; 2.03)
AAV 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00)
P inexs 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00)
E 2020/ 2008 0.78 (0.62; 0.98) 0.82 (0.69; 0.98) 0.86 (0.72; 1.06) 0.85 (0.74; 0.99) 0.85 (0.74; 1.02) 0.68 (0.55; 0.82)
E 2030/ E 2008 0.73 (0.60; 0.92) 0.75 (0.61; 0.91) 0.80 (0.67; 1.05) 0.83 (0.73; 0.95) 0.83 (0.72; 0.98) 0.68 (0.54; 0.87)
P L owcrue 0.10 (0.00; 0.38) 0.13 (0.05; 0.55) 0.10 (0.00; 0.68) 0.10 (0.05; 0.53) 0.10 (0.00; 0.45) 0.10 (0.05; 0.28)
RS7 RS8 RS9 RS10 RS11 RS12
C fixed 135.0 135.0 135.0 135.0 135.0 135.0

Females both 1.25 (1.01; 1.54) 2.09 (1.83; 2.44) 1.93 (1.38; 2.46) 1.49 (1.33; 1.74) i 2.13 (1.22; 3.01) 2.09 (1.18; 2.98)
B%y03/B% gy PEra 1.02 (0.57; 1.54) 131 (1.02; 1.70) 2.11 (0.91; 3.02) 1.54 (1.13; 2.17) { 2.31 (1.20; 3.36) 2.28 (1.16; 3.34)
cap 1.46 (1.14; 1.72) 2.80 (2.43; 3.25) 1.80 (L.41; 2.28) 1.46 (1.29; 1.72) | 1.54 (0.93; 2.20) 1.45 (0.81; 2.12)

Males both 1.61 1.20 2.09 132 114 152 172 123 212 144 123 170195 109 3.12 1.92 1.03 3.13
B y007/B% s, Para 154 0.83 239 232 154 3.00 1.61 074 218 1.39 0.94 1.93}2.22 1.00 3.85 220 0.97 3.83
cap 1.67 1.18 221 114 092 1.35 1.80 1.39 2.37 1.45 1.26 174150 0090 2.29 1.43 0.78 2.28

B¥,0/Busy  both 131 (0.96; 1.71) 1.70 (1.45; 1.97) 1.40 (1.14; 1.72) 2.32 (2.00; 2.66) ; 0.70 (0.48; 1.04) 0.68 (0.46; 1.02
para 1.17 (0.57; 2.04) 1.57 (1.19; 2.02) 1.05 (0.63; 1.49) 1.47 (1.13; 1.85); 0.77 (0.49; 1.18) 0.77 (0.49; 1.18

cap 1.39 (1.00; 1.83) 1.80 (1.48; 2.15) 1.89 (1.57; 2.34) 2.97 (2.54; 3.45) 0.51 (0.37; 0.68) 0.45 (0.32; 0.62

B¥,0fByuey  both 043 (0.32; 0.56) 0.63 (0.53; 0.72) 1.71 (1.23; 2.19) 2.42 (2.16; 2.83) | 0.94 (0.54; 1.33) 0.91 (0.51; 1.30
para 0.25 (0.11; 0.37) 0.53 (0.39; 0.65) 1.23 (0.53; 1.76) 1.60 (1.17; 2.26) i 1.07 (0.55; 1.56) 1.06 (0.54; 1.55

cap 092 (0.69; 1.14) 0.75 (0.61; 0.89) 2.34 (1.83; 2.95) 3.00 (2.66; 3.53) | 0.60 (0.36; 0.85) 0.53 (0.30; 0.77

B¥ /K™  both 1.62 (1.22; 2.11) 1.48 (1.23; 1.68) 0.72 (0.52; 0.89) 0.72 (0.62; 0.83)} 0.28 (0.16; 0.39) 0.27 (0.15; 0.38)

) )
) )
) )
) )
) )
) )
)

0.47 (0.34; 0.61) i 0.28 (0.14; 0.41) 0.28 (0.14; 0.41
)
)
)
)
)
)
)

para 1.96 (0.91; 2.96) 2.26 (1.66; 2.77) 0.50 (0.20; 0.64) )

cap 1.47 (1.10; 1.81) 1.15 (0.94; 1.37) 1.09 (0.87; 1.36) 0.91 (0.81; 1.05): 0.26 (0.15; 0.37) 0.23 (0.13; 0.34)

CPUE 5/CPUE 3 05 1.44 (1.15; 1.78) 1.85 (1.58; 2.24) 1.48 (1.25; 1.78) 1.32 (1.13; 1.52) { 1.18 (0.93; 1.48) 1.16 (0.92; 1.46)
AAV 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 {0.00; 0.00) 0.00 (0.00; 0.00): 0.00 (0.00; 0.00) 0.00 (0.00; 0.00)

P unexs 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00): 0.00 (0.00; 0.00) 0.00 (0.00; 0.00)

£ 3020/ E 2008 0.85 (0.67; 1.17) 0.74 (0.63; 0.88) 1.00 (0.81; 1.34) 0.88 (0.77; 1.06) i 0.84 (0.61; 1.21) 0.85 (0.61; 1.24)
E 2030/ E 2008 0.75 (0.57; 0.98) 0.82 (0.68; 1.01) 0.75 (0.59; 1.02) 0.85 (0.75; 1.01) i 0.68 (0.48; 1.13) 0.70 (0.49; 1.21)
P | owcpUE 0.15 (0.05; 0.65) 0.10 (0.00; 0.35) 0.15 (0.00; 0.65) 0.10 (0.00; 0.63) i 0.35 (0.05; 1.00) 0.40 (0.07; 1.00)
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Table 1c: Results (median, 95% PI) for the Reference Set under a projected constant catch of 150
000t.

RS1 RS2 RS3 RS4 RS5 RS6
C fixed 150.0 150.0 150.0 150.0 150.0 150.0

Females both 1.55 (0.94; 2.24) 1.35 (1.00; 1.67) 1.45 (1.10; 1.80) 1.25 (1.04; 1.49) 1.51 (1.31; 1.79) 1.61 (1.16; 2.13)
B¥ /B 1y; Para 164 (0.42; 3.19) 151 (0.55;2.55) 1.16 (0.64; 2.63) 1.21 (0.73; 1L.75) 1.57 (1.01; 2.34) 1.91 (0.95; 2.96)
cap 1.49 (1.13; 1.81) 1.29 (1.13; 1.50) 1.46 (1.17; 1.74) 1.26 (1.13; 1.45) 1.49 (1.30; 1.75) 1.36 (1.01; 1.64)
Males both 1.44 0.96 1.96 1.29 1.03 1.63 1.35 1.00 170 1.22 1.00 146 1.43 120 1.69 1.51 1.05 2.03
B% 0 /B% 1y, Para 134 047 248 135 041 2.80 097 061 1.93 1.07 052 183 131 085 1.85 174 0.67 3.19
cap 150 117 1.80 120 110 150 144 113 174 126 110 144 147 128 177 1.36 1.03 170
B¥,u/Busy  bOth 1.27 (0.91; 1.80) 1.66 (1.33; 2.04) 2.51 (2.00; 3.05) 2.53 (2.20; 2.99) 4.21 (3.47; 4.93) 1.07 (0.82; 1.39)
para 0.76 (0.32; 1.44) 0.57 (0.32; 0.95) 0.58 (0.30; 1.09) 1.26 (0.87; 1.78) 2.83 (1.91; 3.98) 0.66 (0.42; 1.02)
cap 2.31 (1.87; 2.81) 3.86 (3.30; 4.51) 4.78 (3.89; 5.56) 4.27 (3.70; 4.92) 5.06 (4.30; 5.89) 2.00 (1.66; 2.40)
both 1.26 (1.14; 1.82) 1.78 (1.32; 2.21) 2.57 (1.96; 3.20) 2.68 (2.22; 3.20) 4.30 (3.73; 5.08) 1.05 (0.76; 1.39)
para 0.87 (0.22; 1.69) 0.71 (0.26; 1.21) 0.58 (0.32; 1.30) 1.46 (0.88; 2.11) 3.00 (1L.93; 4.45) 0.83 (0.41; 1.29)

)

)

)

)

p
B™ 2027/ B sy

cap 2.03 (1.53; 2.47) 3.90 (3.41; 451) 475 (3.81; 5.65) 4.32 (3.85; 4.95) 506 (4.41; 5.94) 1.54 (1.14; 1.86)
B¥,0/K®  both 035 (0.20; 0.53) 0.41 (0.30; 0.51) 0.46 (0.34; 0.58) 0.53 (0.45; 0.63) 0.59 (0.51; 0.71) 0.31 (0.20; 0.42)
para 0.22 (0.04; 0.41) 0.17 (0.06; 0.30) 0.12 (0.06; 0.26) 0.30 (0.17; 0.44) 0.33 (0.21; 0.44
cap 0.75 (0.58; 0.96) 0.77 (0.69; 0.89) 0.80 (0.62; 0.96) 0.84 (0.77; 0.97) 0.84 (0.75; 0.98

0.22 (0.10; 0.34)

)
) 0.71 (0.54; 0.87)

CPUE.6/CPUE 3.0 1.39 (1.05; 1.78) 1.26 (1.00; 1.50) 1.26 (1.02; 1.53) 1.30 (1.11; 1.54) 1.33 (1.14; 1.55) 1.51 (1.24; 1.87)
AAV 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.41) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00)
P unexp 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00)
E 2020/ E 2000 0.99 (0.77; 1.30) 1.00 (0.83; 1.22) 1.06 (0.86; 1.35) 0.98 (0.85; 1.16) 0.99 (0.85; 1.20) 0.86 (0.68; 1.08)
E 5030/E 2009 0.94 (0.72; 1.46) 0.95 (0.76; 1.25) 1.03 (0.82; 1.40) 0.97 (0.84; 1.12) 0.97 (0.84; 1.15) 0.90 (0.68; 1.25)
P owchUE 0.18 (0.00; 0.80) 0.25 (0.05; 0.95) 0.30 (0.02; 1.00) 0.15 (0.05; 0.80) 0.15 (0.00; 0.63) 0.15 (0.05; 0.63)
RS7 RS RS9 RS$10 RS11 RS12

C fixed 150.0 150.0 150.0 150.0 150.0 150.0

Females both 1.06 (0.81; 1.34) 1.92 (1.66; 2.28) 1.47 (0.53; 2.16) 1.42 (1.24; 1.66) | 1.18 (0.37; 2.21) 1.12 (0.35; 2.17)

B¥ 00 /B7 1, Para 0.67 (0.33; 1.14) 1.04 (0.74; 1.43) 0.98 (0.20; 2.33) 1.31 (0.87; 1.93) | 1.26 (0.37; 2.49) 1.22 (0.37; 2.44)
cap 1.41 (1.08; 1.65) 2.75 (2.38; 3.18) 1.69 (0.67; 2.16) 1.44 (1.27; 1.69) | 0.99 (0.24; 1.71) 0.86 (0.20; 1.60)

Males both 1.36 0.89 1.84 1.23 1.03 1.44 135 055 1.94 1.37 1.15 163 105 041 2.24 099 0.37 2.21
B%,0/B% 1y, Para 107 063 193 175 0.90 2.58 0.87 020 1.92 120 076 1731108 041 273 104 043 270
cap 1.61 0.99 212 113 0.91 134 170 078 2.28 1.43 1.24 1.71.1.00 025 1.81 0.88 0.19 174

B¥u/Busy  bOth 1.06 (0.67; 1.43) 151 (1.26; 1.82) 1.16 (0.90; 1.46) 2.22 (1.90; 2.57) | 0.47 (0.27; 0.80) 0.46 (0.25; 0.78)
para 0.67 (0.31; 1.45) 1.19 (0.76; 1.66) 0.68 (0.27: 1.18) 1.29 (0.96; 1.68) i 0.50 (0.24: 0.89) 0.49 (0.24; 0.89)

cap 1.35 (0.90; 1.74) 1.80 (1.47; 2.15) 1.81 (1.51; 2.23) 2.93 (2.49; 3.41) | 0.40 (0.24; 0.59) 0.35 (0.19; 0.53)

B®,/Busy  bOth 033 (0.23; 0.45) 057 (0.46; 0.67) 1.30 (0.47; 1.92) 2.30 (2.02; 2.70) i 0.52 (0.16; 0.97) 0.49 (0.15; 0.95)
para 0.14 (0.05; 0.25) 0.42 (0.25; 0.57) 0.57 (0.12; 1.35) 1.37 (0.90; 2.01) ; 0.58 (0.17; 1.15) 0.57 (0.17; 1.13)

cap 0.84 (0.58; 1.08) 0.75 (0.61; 0.90) 2.20 (0.87; 2.80) 2.96 (2.62; 3.48) | 0.38 (0.09; 0.66) 0.31 (0.07; 0.58)

B /K™  both 1.26 (0.86; 1.71) 1.34 (1.08; 1.58) 0.54 (0.18; 0.79) 0.68 (0.58; 0.80) i 0.14 (0.04; 0.28) 0.13 (0.04; 0.27)
para 1.10 (0.43; 2.02) 1.78 (1.06; 2.45) 0.22 (0.03; 0.49) 0.40 (0.26; 0.53); 0.14 (0.04; 0.29) 0.13 (0.04; 0.28)

)
)
)
)
)
cap 1.33 (0.93; 1.71) 1.15 (0.93; 1.37) 0.98 (0.37; 1.30) 0.89 (0.80; 1.04) { 0.15 (0.03; 0.29) 0.11 (0.02; 0.25)
)
)

CPUE5/CPUEgs.05 1.31 (1.02; 1.64) 1.77 (1.51; 2.17) 1.35 (1.11; 1.66) 1.29 (1.10; 1.49) i 1.00 (0.76; 1.30) 0.98 (0.74; 1.28)
AAV 0.00 (0.00; 0.47) 0.00 (0.00; 0.00) 0.00 (0.00; 0.54) 0.00 (0.00; 0.00):0.00 (0.00; 4.45) 0.00 (0.00; 5.27)

P unexp 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00) 0.00 (0.00; 0.00):0.00 (0.00; 0.00) 0.00 (0.00; 0.00)

F 2020/ 2008 1.06 (0.81; 1.49) 0.87 (0.73; 1.04) 1.29 (1.00; 1.96) 1.01 (0.87; 1.21) i 1.22 (0.81; 1.99) 1.26 (0.82; 2.04)
E 2030/ 2008 1.00 (0.72; 1.49) 0.95 (0.78; 1.24) 1.07 (0.72; 2.47) 0.98 (0.85; 1.18); 1.28 (0.70; 2.27) 1.40 (0.72; 2.41)
P lowceuE 0.35 (0.05; 1.00) 0.25 (0.00; 0.45) 0.40 (0.02; 0.95) 0.15 (0.00; 0.83)  1.00 (0.10; 1.00) 1.00 (0.12; 1.00)
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Both species combined M. paradoxus M. capensis
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Fig. 1a: For the Reference Case (RS1) under a projected constant catch of 118 500 t, time-trajectories
(median and 95% PI) for the total catch (top row, species combined, then by species), the female
spawning biomass relative to its pre-exploitation level (middle row, species combined, then by
species) and offshore trawl exploitable biomass (species and coast combined). On the species-
disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed horizontal
line in the offshore effort plot shows the current (2009) effort.
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Fig. 1b: For the Reference Case (RS1) under a projected constant catch of 135 000 t, time-

trajectories (median and 95% PI) for the total catch (top row, species combined, then by species),

the female spawning biomass relative to its pre-exploitation level (middle row, species combined,

then by species) and offshore trawl exploitable biomass (species and coast combined). On the

species-disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed

horizontal line in the offshore effort plot shows the current (2009) effort.
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Fig. 1c: For the Reference Case (RS1) under a projected constant catch of 150 000 t, time-trajectories

(median and 95% PI) for the total catch (top row, species combined, then by species), the female

spawning biomass relative to its pre-exploitation level (middle row, species combined, then by

species) and offshore trawl exploitable biomass (species and coast combined). On the species-

disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed horizontal

line in the offshore effort plot shows the current (2009) effort.
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Fig. 2a.i: For the first five OMs of RSa (RS1 to RS5) under a projected constant catch of 118 500 t,
median time-trajectories for the total catch (top row, species combined, then by species), the female

spawning biomass relative to its pre-exploitation level (middle row, species combined, then by

species) and offshore trawl exploitable biomass (species and coast combined). On the species-

disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed horizontal

lines in the offshore effort plot show the current (2009) effort.



300

250

200

Catch {000 t)

100

50

1915

B [ K

1915

B% [ Brasy
S rm oW R Uo New

Both species combined

1975

1995

2015

2015

—-RS7

— RS9

1815 1935 1855 1975 1995 2015
a0 e RS6 = —-RS7
R RS - - Rs@
S a0 {__.__ _ ——Rs10
= - N
& 25 S
&
Z 20 p
g s
£ § T
s 15 . \ i
§ 10
X
EE
0.0 ' T T T T
1915 1935 1955 1975 1995 2015

Ry/Raags B® [ Brysy BY /¥ Catch {000 t)

Offshore Effort

M. paradoxus

MCM/2010/JUNE/SWG-DEM/32

M. capensis

250 180
160
200 140 ]j\f\
Taw [/ ““
150
f\\ ‘J S 10 r’ 1
N —_ 1
o A . | ﬂ
100 A f\/ hmms 8 | \% Y
. 5w oA
50 // | a0 Ao \f\/\/\,\/\j\_R .
; 20 //\ i
/ T
0 0 T T T
1915 1935 1955 1975 1995 2015 1915 1935 1955 1975 1995 2015
12 12
10 1.0
0.8 0.8
g
0.6 < 0.6
_ 5
\ &
0.4 o o 0.4 -
ot -
0.2 . 0.2 -
) N
0.0 - - - - - 0.0 T T T T -
1515 1935 1955 1975 1995 2015 1915 1935 1955 1975 1995 2015
10 10
9
s
7
6 4
5
4
3 3
2 2 4
1 1
0 T T T T T 0 T T T T T
1315 1935 1355 1975 1995 2015 1815 1835 1855 1975 1985 2015
20 20
18 18
16 1.6 -
14 14
12 3 12
]
1.0 &= 1.0
S
0.8 = 08
0.6 0.6 -
0.4 04
0.2 0.2
0.0 T T T T T 0.0 T T T T T
1515 1935 1955 1975 1995 2015 1915 1935 1955 1975 1995 2015
0.30 140
120
0.25 duJ
% 100
0.20 E
£ a0
0.15 g
5 8
£
0.10 N
T 2 a
- 8
0.05 — () 20
0.00 T 0
1915 1935 1955 1975 1995 2015 1915 1935 1955 1975 1995 2015

Fig. 2a.ii: For the last five OMs of RSa (RS6 to RS$10) under a projected constant catch of 118 500 t,
median time-trajectories for the total catch (top row, species combined, then by species), the female
spawning biomass relative to its pre-exploitation level (middle row, species combined, then by
species) and offshore trawl exploitable biomass (species and coast combined). On the species-
disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed horizontal
lines in the offshore effort plot show the current (2009) effort.
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MCM/2010/JUNE/SWG-DEM/32

Both species combined M. paradoxus M. capensis
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Fig. 2a.iii: For the two OMs of RSb (RS11 and RS12) under a projected constant catch of 118 500 t,
median time-trajectories for the total catch (top row, species combined, then by species), the female
spawning biomass relative to its pre-exploitation level (middle row, species combined, then by
species) and offshore trawl exploitable biomass (species and coast combined). On the species-
disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed horizontal
lines in the offshore effort plot show the current (2009) effort.
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Fig. 2b.i: For the first five OMs of RSa (RS1 to RS5) under a projected constant catch of 135 000 t,
median time-trajectories for the total catch (top row, species combined, then by species), the female

spawning biomass relative to its pre-exploitation level (middle row, species combined, then by

species) and offshore trawl exploitable biomass (species and coast combined). On the species-

disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed horizontal

lines in the offshore effort plot show the current (2009) effort.
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Fig. 2b.ii: For the last five OMs of RSa (RS6 to RS10) under a projected constant catch of 135 000 t,
median time-trajectories for the total catch (top row, species combined, then by species), the female

spawning biomass relative to its pre-exploitation level (middle row, species combined, then by

species) and offshore trawl exploitable biomass (species and coast combined). On the species-

disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed horizontal

lines in the offshore effort plot show the current (2009) effort.
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Fig. 2b.iii: For the two OMs of RSb (RS11 and RS12) under a projected constant catch of 135 000 t,
median time-trajectories for the total catch (top row, species combined, then by species), the female
spawning biomass relative to its pre-exploitation level (middle row, species combined, then by
species) and offshore trawl exploitable biomass (species and coast combined). On the species-
disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed horizontal
lines in the offshore effort plot show the current (2009) effort.
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Fig. 2c.i: For the first five OMs of RSa (RS1 to RS5) under a projected constant catch of 150 000 t,
median time-trajectories for the total catch (top row, species combined, then by species), the female
spawning biomass relative to its pre-exploitation level (middle row, species combined, then by
species) and offshore trawl exploitable biomass (species and coast combined). On the species-
disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed horizontal
lines in the offshore effort plot show the current (2009) effort.
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Fig. 2c.ii: For the last five OMs of RSa (RS6 to RS10) under a projected constant catch of 150 000 t,
median time-trajectories for the total catch (top row, species combined, then by species), the female
spawning biomass relative to its pre-exploitation level (middle row, species combined, then by
species) and offshore trawl exploitable biomass (species and coast combined). On the species-
disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed horizontal
lines in the offshore effort plot show the current (2009) effort.
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Fig. 2c.iii: For the two OMs of RSb (RS11 and RS12) under a projected constant catch of 150 000 t,
median time-trajectories for the total catch (top row, species combined, then by species), the female
spawning biomass relative to its pre-exploitation level (middle row, species combined, then by
species) and offshore trawl exploitable biomass (species and coast combined). On the species-
disaggregated spawning biomass plots, the estimated MSYLs are also shown. The dashed horizontal
lines in the offshore effort plot show the current (2009) effort.
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M. paradoxus M. capensis CPUE
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Fig. 3a: 95%, 75% and 50% PI (from darker to lighter blue) and median (black line) accross RSa (top row) and RSb (bottom row) for spawning biomass
relative to pre-exploitation level and for the CPUE improvement index under a projected constant catch of 118 500 t.
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Fig. 3b: 95%, 75% and 50% PI (from darker to lighter blue) and median (black line) accross RSa (top row) and RSb (bottom row) for spawning biomass
relative to pre-exploitation level and for the CPUE improvement index under a projected constant catch of 135 000 t.
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Fig. 3c: 95%, 75% and 50% PI (from darker to lighter blue) and median (black line) accross RSa (top row) and RSb (bottom row) for spawning biomass
relative to pre-exploitation level and for the CPUE improvement index under a projected constant catch of 150 000 t.
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APPENDIX | - Economic performance statistics

profity =p-c—-c-E, (App.1.1)
where

c is the cost of fishing (assumed constant);

p is the price of the fish; and

E is the effort in year y.

y

The annual economic performance index EcoPerf y can be defined as

C
EcoPerf =C, ——E, (App.1.2)
p
C . . :
— isinput, and is computed so that the lowest ECOPerf y inthe last 10 years is equal to zero, i.e.
p
C . .
= = min I:y/Ey ) (App.1.3)
Y
where
, & (App.1.4)
=— App.l.4
’ By -ratio
with
2005, CPUE 2005 B
y y

ratio= )" (App.1.5)

2008 z 2008
203 %"CPUE, /31 203 % B /31

y'=1978 y'=1978
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APPENDIX Il - Corrections to projections specifications

A correction is made to the procedure to follow (described in Rademeyer and Butterworth, 2010c), in
situations where the catch specified is not small relative to the resource abundance, to ensure that in any one
year no more than 90% of any cohort can be taken by the fishery as a whole.

The equation numbering has been kept as in Rademeyer and Butterworth (2010c) for ease of comparing and
the modifications are highlighted.

First to see whether this situation has arisen, for each species and age, check that:

fya

Ngae‘Mag/2 -y cl. |z I.lN?ae‘Mag/z_ (10)
f

_M9 — i
if N;’ae M3/2 —ZC?ya < I.lN 3ae M3/2 for any age a then:
f

g _NY a-ME/2
N3 =Nj.e (11)

For each fleet in the following order: west coast longline, south coast longline, west coast offshore, south coast
offshore, south coast inshore and south coast handline, go through equations 12 to 18:

currf currf
ALif D FP>0.9and Y FiP<0.9 ,
= y i y , otherwise go to B]
currf-1
F para _ 09 _ Z F para
currf ~ fy (12)
m —~
__ [ 'para para,g *para,g o para,g
Ccurrf,y I:currf Y Z Z Wa+1/2 N ya Scurrf ya
‘cap _ g a=0
I:currf,y - m _ (23)
cap,g *cap,g @ cap,g
Z z Wa+1/2 N ya Scurrf,ya
g a=0
currf
if Z Fqy* >0.9 thengotoc].
f=1
currf currf
BLif D Fe?>09and ) FF**<0.9
f=1 f=1
currf-1
F® =09- > F®
currf,y ~ fy (14)
m —~
‘cap cap,g *cap,g @ cap,g
Ccurrf,y - I:currf,y Z zWa+1/2 N ya Scurrf,ya
'para  __ g a=0
l:currf,y - m _ (25)
para,g *para,g @ para,g
Z Z Wa+1/2 N ya Scurrf,ya
g a=0
currf

if Z Ff‘ypara > 0.9 thengotoCJ.
f=1
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currf currf
cLif Y Fe®>09and Y Ff**>0.9
f=1

=1

currf-1

‘cap  __ _ cap
I:currf,y - 09 Z ny currf,y =
— and

~

Sg

currf,ya

Cliya = NIF

currf,ya currf,y

leg,a = N;g -GS

currf,ya

currf-1

Foe =09- Y F

f=1

In equations 13, 15 and 17, N % is replaced by N yga .

y.a

Start the next fleet and continue through all the fleets.

i M9
NS o= NSe™? for0<a<m —2
9 _ N9 M2 g 4-M3/2
NS, =NI e™2 1 NT e
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(16)

(17)

(18)

(19)

(20)
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