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This paper summarises the proposed data to be included in the next Reference Set of Operating Models 
for the South African hake resource. Instances where further clarification/analysis is required before 
model conditioning (fitting) commences are highlighted. 
 
This should be considered in the context of a likely guillotine data of early August 2009 for finalisation 
of these data. 

The Reference Set will model the sexes separately, which requires fitting directly to age-length keys 
(ALKs) and length frequencies, and estimating sex-specific growth curves in the overall model fitting 
process. 
 

Commercial data 

Total catches 

As was done previously, the species-split of the catches is carried out external to the model. The 
assumptions made to disaggregate the catches by species are summarised below (for more details, see 
Rademeyer et al., 2008). The reported or assumed catches by fleet and species are given in Table 1. 

� Offshore trawl fleet: 
From 1978 onwards, the catches made by the offshore trawl fleet are split by species by applying the 
size-based species proportion-by-depth relationships for the west and south coasts which were 
developed by Gaylard and Bergh (2004) from research survey data.  

Prior to 1978, there is no depth information recorded for the landings so that the proportion of M. 
capensis caught cannot be estimated using the method above. The catch data for the 1917-1977 
period are split by assuming that the proportion of M. capensis caught follows a logistic function 
over this period, starting at 1 and then decreasing to stabilise at the 1978-1982 average value. As 
trawling was concentrated in inshore areas around Cape Town and to the east when the fishery began 
(i.e. probably catching M. capensis exclusively) and progressively moved offshore, this seems a 
defensible approach. To reflect a change from a M. capensis only fishery to the species ratio in the 
catch in 1978, the changing proportion with year y of M. capensis in the offshore trawl catch on coast 
c is modelled by: 
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where 
 c∆  is the average proportion of M. capensis in the offshore catch over the 1978-1982 period for 

coast c (24% and 60% for  the west and south coasts respectively), and 
 P1, P2  are parameters of the logistic function; P1 is the year in which the proportion of M. capensis in 

the catch is mid-way between 100% and c∆ , while P2 determines how rapidly this change in 

proportion occurs.  
The baseline assessment assumes: P1=1950 and P2=1.5. 

� Inshore trawl and handline fleets: 
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Catches made by these fleets are assumed to consist of M. capensis only, as they operate in relatively 
shallow water on the south coast. 

� Longline fleet 
Longline catches on the west coast are assumed to consist of 30% M. capensis for the whole period, 
while on the south coast, catches by this fleet are assumed to consist of M. capensis exclusively 
(Andrew Penney, PISCES, pers. commn). 

 
Although there is some uncertainty about the catches and species split for the longline and handline 
fisheries, they account for less than 10% of the total catch; hence this uncertainty would not have a 
large impact on assessment results. 

Further work/data needed: 

- Need 2007 catch update and 2008 estimates for each fleet. 

- Offshore trawl catches disaggregated by depth strata as for surveys (though not immediately urgent -
see further discussion below) 

 

CPUE 

The species-aggregated ICSEAF CPUE and the species-disaggregated GLM CPUE series will be used 
as in previous assessments (Table 2). 

Further work/data needed: 

- Need the GLM CPUE series updated to 2008 (note that these standardised CPUE values are readily 
disaggregated by depth strata if so required for future models) 

- Investigate possible bias in GLM CPUE (M. capensis particularly) – possibly arising from not taking 
account of the effect of introduction of advanced navigational aids 

- Is any work being done on the longline data and if yes, when would a CPUE series be available? 

- Is any work being done on the inshore data and if yes, when would a CPUE series be available? 

 

Catches-at-length 

Commercial CAL cannot be disaggregated by species and sex. Species- and sex-aggregated CAL for 
all years and fleet combinations for which data are available are shown in Table 3. 

Further work/data needed: 

- Are there any further data available? (Note that information for some years is missing in Table 3.) 

 

Age-length keys 

Further work/data needed: 

- No commercial ALKs (whether or not species are disaggregated) are available for the moment and 
will probably not be available by August for inclusion in the Reference Set. 

 

Survey data 

Currently, the survey information is used aggregated over all depth strata for the west and for the south 
coast. However future models will be spatially disaggregated at a finer scale than the current two-coast 
split. All survey information should therefore be provided disaggregated by depth strata, as is currently 
done. In such a spatially disaggregated model, the spring south coast surveys conducted in waters of 
<200m depth could be used. 
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Biomass estimates 

The survey biomass estimates are shown in Table 4. 

Further work/data needed: 

- Estimates for South Coast spring 2008, West Coast summer 2009 and South Coast autumn 2009 are 
needed. 

- If easily available, should we be using sex-disaggregated estimates? If yes, then this information 
needs to be available. 

- Are South Coast estimates to be re-analysed based on a finer stratification by depth? 

- Are survey estimates to be adjusted to take account of environmental co-variates? 

 

Catches-at-length 

When available, sex-disaggregated length frequencies from surveys will be used. For the rest, sex-
aggregated data will be used. Table 5 summarises the data available and almost finalised. 

 

Further work/data needed: 

- Sex-disaggregated length frequencies for the new surveys can be used if available. 

 

Age-length keys 

Table 6 lists the surveys for which sex- and species-disaggregated ALKs are already available. ALKs 
aggregated over sex and species will not be used. 

Further work/data needed: 

- Sex-disaggregated ALKs as far back as possible, as become available until August 2009. 

 

Other biological information 

Maturity-at-age 

- Use maturity-at-length rather than at-age; Tracey Fairweather has been asked to suggest one ogive to 
use from document 42 (Fairweather and Leslie, 2008) 

 

Length-weight relationship 
 
- Use the average of the south and west coast to get a coast-combined, sex-disaggregated length-weight 

relationship from Fairweather (2008). 
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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 ?
1975 6.372 1992 9.252
1976 5.740 1993 8.870

Inshore trawl catches ('000t)

Year M. paradoxus M. capensis Year M. paradoxus M. capensis Year M. paradoxus M. capensis

1917 - 1.000 1948 9.304 49.496 1978 108.110 26.988
1918 - 1.100 1949 14.770 42.630 1979 98.133 42.309
1919 - 1.900 1950 27.306 44.694 1980 103.714 36.274
1920 - 0.000 1951 44.856 44.644 1981 92.900 33.516
1921 - 1.300 1952 53.304 35.496 1982 89.230 35.477
1922 - 1.000 1953 62.466 31.034 1983 77.325 29.624
1923 - 2.500 1954 74.752 30.648 1984 86.647 35.543
1924 - 1.500 1955 84.517 30.883 1985 101.532 43.554
1925 - 1.900 1956 88.043 30.157 1986 113.619 36.151
1926 - 1.400 1957 94.982 31.418 1987 103.993 29.216
1927 - 0.800 1958 98.660 32.040 1988 90.389 30.709
1928 - 2.600 1959 110.468 35.532 1989 90.162 36.009
1929 - 3.800 1960 121.131 38.769 1990 88.679 37.749
1930 - 4.400 1961 112.716 35.984 1991 100.148 28.376
1931 - 2.800 1962 111.918 35.682 1992 101.802 27.947
1932 - 14.300 1963 128.545 40.955 1993 113.050 19.275
1933 - 11.100 1964 123.095 39.205 1994 111.927 22.992
1934 - 13.800 1965 153.970 49.030 1995 97.884 30.163
1935 0.001 14.999 1966 147.905 47.095 1996 119.576 22.888
1936 0.001 17.699 1967 139.687 51.199 1997 111.776 21.214
1937 0.003 20.197 1968 120.057 51.451 1998 121.650 20.156
1938 0.005 21.095 1969 140.365 62.666 1999 99.942 19.165
1939 0.010 19.990 1970 117.553 48.670 2000 103.980 27.252
1940 0.028 28.572 1971 165.235 66.880 2001 114.228 19.525
1941 0.057 30.543 1972 203.658 86.971 2002 102.197 21.318
1942 0.126 34.374 1973 148.551 81.587 2003 115.317 15.092
1943 0.268 37.632 1974 129.550 84.303 2004 115.003 17.998
1944 0.465 33.635 1975 94.895 62.185 2005 111.081 13.432
1945 0.763 28.437 1976 129.867 65.957 2006 104.599 12.334
1946 1.991 38.409 1976 129.867 65.957 2007 111.152 ? 15.044 ?
1947 3.743 37.657 1977 92.370 46.930 2008 ? ?

Offshore trawl catches ('000t)

Table 1a: Species-disaggregated offshore trawl catches of South African hake from the south and west 
coasts combined. For 1917 to 1977, the split by species assumes that the proportion of M. capensis 
caught follows a logistic function over this period. From 1978 onwards, this split is obtained by 
applying the size-based species proportion-by-depth relationships for the west and south coasts 
developed by Gaylard and Bergh (2004) from research survey data. Here and in the rest of the 
document, cells that are shaded reflect information that is needed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1b: Inshore trawl catches of South African hake (assumed to be M. capensis exclusively) from 
the south coast. 
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Year M. paradoxus M. capensis Year M. paradoxus M. capensis Year M. paradoxus M. capensis

1983 0.161 0.069 1992 0.000 1.500 2001 2.793 2.885
1984 0.256 0.126 1993 0.000 0.000 2002 4.772 5.990
1985 0.817 0.642 1994 1.130 1.111 2003 4.668 6.878
1986 0.965 0.715 1995 0.670 0.938 2004 3.758 6.039
1987 2.500 1.424 1996 1.676 2.546 2005 4.172 6.347
1988 3.628 1.886 1997 1.806 2.646 2006 3.592 5.571
1989 0.203 0.119 1998 0.647 1.748 2007 3.151 ? 5.184 ?
1990 0.270 0.116 1999 1.963 4.985 2008 ? ?

1991 0.000 3.000 2000 3.456 3.558

Longline catches ('000t)

Year M. capensis Year M. capensis Year M. capensis

1985 0.065 1993 0.278 2001 7.300
1986 0.084 1994 0.449 2002 3.500
1987 0.096 1995 0.756 2003 3.000
1988 0.071 1996 1.515 2004 1.600
1989 0.137 1997 1.404 2005 0.700
1990 0.348 1998 1.738 2006 0.400
1991 1.270 1999 2.749 2007 0.400 ?
1992 1.099 2000 5.500 2008 ?

Handline catches ('000t)

M. capensis M. paradoxus M. capensis M. paradoxus

Year South Coast West Coast Year
1955 17.31 1978 ? ? ? ?
1956 15.64 1979 ? ? ? ?
1957 16.47 1980 ? ? ? ?
1958 16.26 1981 ? ? ? ?
1959 16.26 1982 ? ? ? ?
1960 17.31 1983 ? ? ? ?
1961 12.09 1984 ? ? ? ?
1962 14.18 1985 ? ? ? ?
1963 13.97 1986 ? ? ? ?
1964 14.60 1987 ? ? ? ?
1965 10.84 1988 ? ? ? ?
1966 10.63 1989 ? ? ? ?
1967 10.01 1990 ? ? ? ?
1968 10.01 1991 ? ? ? ?
1969 1.28 8.62 1992 ? ? ? ?
1970 1.22 7.23 1993 ? ? ? ?
1971 1.14 7.09 1994 ? ? ? ?
1972 0.64 4.90 1995 ? ? ? ?
1973 0.56 4.97 1996 ? ? ? ?
1974 0.54 4.65 1997 ? ? ? ?
1975 0.37 4.66 1998 ? ? ? ?
1976 0.40 5.35 1999 ? ? ? ?
1977 0.42 4.84 2000 ? ? ? ?

2001 ? ? ? ?
2002 ? ? ? ?
2003 ? ? ? ?
2004 ? ? ? ?
2005 ? ? ? ?
2006 ? ? ? ?
2007 ? ? ? ?
2008 ? ? ? ?

GLM CPUE (kg/min)

South coast

ICSEAF CPUE (tons/hr) GLM CPUE (kg/min)

Species-aggregated

West coast

Table 1c: Species-disaggregated longline trawl catches of South African hake from the south and west 
coasts combined. The split by species assumes the catches consist of 30% and 100% M. capensis on the 
west and south coasts respectively. 

 

 

 

 

 

 

 

 

Table 1d: Handline trawl catches of South African hake (assumed to be M. capensis exclusively) from 
the south coast. 

 

 

 

 

 

 

 

 

Table 2: South and west coast historic and GLM standardized CPUE data (Glazer, 2008) for M. 
paradoxus and M. capensis. The historic CPUE series are for M. capensis and M. paradoxus combined. 
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Table 3a: South coast offshore trawl catches-at-length (species and sex combined). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MCM/2009/MAY/SWG/DEM-32 

 8 

Table 3b: West coast and coast combined offshore trawl catches-at-length (species and sex combined). 
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Table 3c: South coast inshore trawl and west and south coasts longline catches-at-length (species and sex combined). 
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Year
Biomass (s.e.) Biomass (s.e.) Biomass (s.e.) Biomass (s.e.) Biomass (s.e.)

1985 - - - - 168.139 (36.607) 264.916 (52.968) - -
1986 23.049 (5.946) - - 196.151 (36.366) 172.522 (24.129) - -
1987 21.545 (4.601) - - 284.859 (53.108) 195.530 (44.425) - -
1988 - - 30.236 (11.084) 158.796 (27.390) 233.103 (64.016) - -
1989 - - - - - - 468.928 (124.878) - -
1990 - - 282.225 (78.956) 226.910 (46.016) - -
1991 26.604 (10.431) 327.105 (82.209) - - - -
1992 24.305 (15.197) 234.699 (33.963) - - - -
1993 198.403 (98.423) 321.782 (48.799) - - - -
1994 111.354 (34.622) 329.927 (58.332) - - - -
1995 44.618 (19.823) 324.626 (80.370) - - - -
1996 - - 85.530 (25.485) 430.971 (80.614) - - - -
1997 - - 134.656 (50.922) 570.091 (108.230) - - - -
1998 - - - - - - - - - -
1999 - - 321.328 (113.520) 562.988 (116.322) - - - -
2000 - - - - - - - - 326.994 (36.816) 
2001 19.930 (9.957) - - - - - - 276.604 (34.833) 
2002 - - - - 272.172 (35.586) - - - -
2003 88.431 (36.054) 108.845 (37.529) 405.457 (68.882) - - - -
2004 63.606 (17.832) 55.848 (23.923) 259.566 (56.034) - - - -
2005 - - 25.834 (8.547) 281.990 (40.328) - - - -
2006 72.793 (15.599) 35.038 (8.981) 313.456 (47.265) - - - -
2007 52.290 (19.234) 148.853 (70.488) 399.908 (70.016) - - - -
2008 ? ? 39.490 (11.405) 246.600 (51.981) 
2009 ? ? ? ?

South coast West coast
Spring (Sept) Autumn (Apr/May) Summer Winter Nansen  summer

Year
Biomass (s.e.) Biomass (s.e.) Biomass (s.e.) Biomass (s.e.) Biomass (s.e.)

1985 - - - - 124.652 (22.709) 181.517 (27.480) - -
1986 202.871 (27.845) - - 117.829 (23.639) 119.609 (18.492) - -
1987 162.282 (17.512) - - 75.705 (10.242) 87.407 (11.201) - -
1988 - - 165.184 (21.358) 66.737 (10.767) 47.129 (9.570) - -
1989 - - - - - - 323.879 (67.303) - -
1990 - - 455.861 (135.253) 157.826 (23.565) - -
1991 273.897 (44.363) 77.369 (14.997) - - - -
1992 137.798 (15.317) 95.568 (11.753) - - - -
1993 156.533 (13.628) 94.564 (17.346) - - - -
1994 158.243 (23.607) 120.206 (35.885) - - - -
1995 233.359 (31.862) 199.173 (26.816) - - - -
1996 - - 243.934 (25.035) 83.347 (9.287) - - - -
1997 - - 182.157 (18.601) 257.332 (46.062) - - - -
1998 - - - - - - - - - -
1999 - - 190.864 (14.929) 198.748 (32.471) - - - -
2000 - - - - - - - - 316.105 (42.077) 
2001 133.533 (20.845) - - - - - - 191.068 (25.780) 
2002 - - - - 108.025 (16.086) - - - -
2003 82.726 (8.994) 128.152 (20.000) 74.771 (12.989) - - - -
2004 93.338 (8.813) 103.085 (12.593) 205.976 (33.221) - - - -
2005 - - 77.025 (5.977) 71.272 (13.861) - - - -
2006 102.132 (9.937) 132.202 (14.883) 88.357 (22.748) - - - -
2007 75.084 (7.397) 70.154 (5.561) 81.990 (11.405) - - - -
2008 ? ? 107.953 (9.958) 50.885 (5.356) - - - -
2009 ? ? ? ?

South coast West coast
Spring (Sept) Autumn (Apr/May) Summer Winter Nansen  summer

Table 4a: Survey abundance estimates and associated standard errors in thousand tons for M. 
paradoxus for the depth range 0-500m for the south coast and for the west coast (Leslie and 
Fairweather, 2008). Values in bold are for the surveys conducted by the Africana with the new gear. 
Here and in subsequent tables, the area shaded by dots represents the South coast spring surveys 
conducted in <200m, not used in current assessments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4b: Survey abundance estimates and associated standard errors in thousand tons for M. capensis 
for the depth range 0-500m for the south coast and for the west coast (Leslie and Fairweather, 2008). 
Values in bold are for the surveys conducted by the Africana with the new gear. 
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M. paradoxus M. capensis

West coast summer 1999, 2007, 2008 1999, 2007, 2008

West coast winter - -

South coast spring 2007 2007

South coast autumn 2006, 2007, 2008 2006, 2007, 2008

Table 5: Status of survey length-frequencies. The legends are as follow: 
  � Available 
 X ? Does not exist? 
 O Currently being processed 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6: Years for which species- and sex-disaggreagated ALKs from surveys are available as at May 
2009. 

 

 

 

 

 

 

 

 

 


