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Chapter 1 General Introduction 3 

distinct depth separation of mature adults of the two species (F AO species catalogue 

1990). The distribution of the two species is shown in Figure 1.1. 

SOUTH 
AFRICA 

\\Wt 
coast 

OfFIhor. 
trawfing 

Shallow-water Deep-water 
Cope hoke Cope hoke 

15 20 2!/ 30° as· 15 20D 25· E 

Fig. 1.1: Map of the South African coast showing the distribution of the two Cape Hake 

species (after Payne 1989). 

Initially the Atlantic hakes were treated as a single species, Merluccius merluccius, 

with numerous sub species. The Cape hakes were regarded as a single subspecies, M. 

m. capensis. It was Franca (1962) who first recognised a second form of Cape hake, 

M m. paradoxus. In the 1980s the two forms of Cape hakes were recognised as valid 

species (Inada 1981). Today the two species are distinguished morphologically 

according to the nature of their gill tubercles, the mean number of vertebrae, or by the 

form of the otolith (Badenhorst 1994). The full species status was confirmed by 

molecular genetic techniques including both allozymes and DNA (Grant et al. 1988). 
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The main aims of this vertical and horizontal of distribution of M 
compare the size in catches made commercial trawls and off the 

South Coast of 20" The first aim is use of trawl survey data and the GIS 
Arc view 3.2 programme. Results show that M increases with and that the 
distribution of fish < 30 em is west of 23° E with isolated east 
m8lppmg of commercial trawl and data shows that these two on two areas. 
coInp~lrisions of the catches of the two methods reveal that catch very few fish that are 

60 em whereas trawl catches are M of < 60 em. also show 
lUll~lll'''' catches to be different to that All these results are in 

f'fll'1PFJI . ..r.'1 and the areas where data comes from. 

words: IV"' .. V ... , South IODlgttUQ4;), commercial IVIIJ<;UU,", age, and sex 

to _______ • 

1 

to 

ra1tlOltlaJ assessment a co·mnlerClall 



Univ
ers

ity
 of

 C
ap

e T
ow

n

M cap;em,:IS size 15 

were LLU" ..... LJ an 

<"T.v,ncr currents 

terlaea to nn''''1"l'Iitp -------J 

to ,,,un-p',",,, two sources Ca1'Jer.!SlS on 

two 

- 1 



Univ
ers

ity
 of

 C
ap

e T
ow

n

age distribution 16 

Mlma.geInellt was 

was re(~ol'aea were 

were ----~--J 

area was 

stratum 

season rallgf;:S were m 

ch~lptc~r were 

------- J opt::ratles to 

to were estunated sex 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Chapter 2 M. capensis size and age distribution 17 

surveys for the same years. Data from 1997 were not included, as there were no sex 

and age-length keys available at the time of this analysis. 1994 was chosen as the 

initial year because longlining only started in this year. No comparison between the 

two gears is possible for earlier years. 

(a) Autum n 
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20 21 22 23 24 25 26 

(b) Spring 
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Fig. 2.1: South Coast survey grounds showing positions of research trawling stations for (a) 

Autumn and (b) Spring for the period 1992-1997. 
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Chapter 2 M. capensis size and age distribution 18 

2.2.3. Longline catch data 

Longline data presented in this chapter were collected between 1994 and 1996 as part 

of the longline experimental fishery. This fishery was conducted on the Agulhas Bank 

at a mean depth of 138 m (lapp 1995) with commercial vessels that had scientific 

observers aboard for data collection (Fig. 2.2). Japp (1995) outlines the fishing 

method for the experiment. Briefly, observers obtained specific data on species and 

sex composition of the catches as well reporting on fishing technique, gear deployed 

seaVgear interactions and bird mortality. Specific log-books were designed for the 

collection of data at sea. These data were then captured on Excel spreadsheets and 

converted into a database. 

-34 

-35 t'-+---------::1~,L---::::=----==I==~=----'=--+_---__f--_I 

-36~~-~-~r----_r----+_--F=_9~=-~ 

01000 

22 23 24 25 26 

Fig. 2.2: South Coast longline catches (M capensis) for the period 1994-1996. Port Alfred is 

shown as Port A, depth (m) is indicated by Bathymetry. Shp. Catches are in numbers. 
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Fig. 2.3: Distribution of M capensis by size class (a-d) derived from South Coast demersal 

surveys conducted during April and May. Total length is in cm and density in 

numbers 
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20 21 22 23 24 25 26 27 

Fig. 2.4: Distribution of M capensis by size class (a-d) derived from South Coast demersal 

surveys conducted during September and October. Total length is in cm and density 

in numbers 
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4.3. RESULTS 

4.3.1. Sex combined projections 

As can be seen in Figure 4.1 (l A), a continuation of the 1997 T AC restrictions for 

both longlines and trawls causes no changes in the spawner biomass. If the 1997 T Ae 

was set to harvest the resource at a sustainable level then this result should hardly be 

surprising. Harvesting strategies 1 D-l F (Table 4.5) result in an increase of the 

spawner biomass (Fig. 4.1). For these three strategies the longline proportion of the 

T AC is increased from that of 1997 whereas the total T AC is unchanged. It would 

seem from these results that increasing the longline catch proportion (within the 1997 

T AC) would be best for the spawning biomass whereas the opposite is true for an 

increase in the trawl catch proportion (l B & 1 e). This is a consequence of the 

different selectivity estimates of the two fleets, which tend to select for different ages, 

and is dependant on the assumed selectivity patterns being maintained. 
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Fig. 4.1: Projected spawning biomass under five different T AC restrictions (1 A-F). 
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Figure 4.2 illustrates the potential impacts of increasing the catch by 5 % (2B), 10% 

(2C) and 30% (2D) whereas 2E shows that of a 30 % reduction from the T AC of 

1997. Strategies 2B-2D clearly lead to a reduction of the spawning biomass with 

strategy 2D offering the lowest spawner biomass. A reduction of the TAC by 30% 

(2E) reflects an increase of the spawner biomass, which is hardly unexpected. It 

would seem from Figure 4.2 that the T AC should not be increased if properties of 

longlining and trawling remain the same but needs to be maintained at the level of 

1997. 

Ufl~----------------------------------~ 
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C===-21) 

--2E 

--- 2A 
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1995 am :ms :X>1O :X>15 am :ms aB) 

Year 

Fig. 4.2: Projected spawning biomass under 5 different T AC levels (2A-E), with the 

proportions of longlining and trawling similar to those of 1997. Also see Table 4.6 

Different catch levels have been shown to either cause an increase or decrease in the 

numbers of spawners (Fig. 4.2). Since the spawners are the part of the popUlation that 

produces new recruits, it becomes important to assess the impacts of an increase or 

decrease on recruitment. This is done using a stock recruitment relationship. Figure 
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