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l INTRODUCTION 
Received; 20 November 198 1 

In southern Africa angling is a major outdoor recrea- 
tion, with one of the largest, if not the largest, number of 
participants of any sport. Of the two major divisions, 
maf ne and freshwater, marine angling undoubtedly at- 
tracts the greater number of participants, since many 
anglers fish only during vacations at the coast. In addi- 
tion, many southern African anglers, or their wives, do 
not find freshwater fish attractive as a food source. 

It is virtually impossible to estimate accurately the total 
number of coastal anglers, or what their total financial 
outlay and running expenses amount to annually. A re- 
cent survey or freshwater anglers in the Transvaal 
showed that a total of 1 17 093 licences was issued for 
the 1977-78 season (this includes licences for regular 
anglers and licences taken out for one or more days' 
angling). Capital cquipment of the anglers totalled RI30 
million, while a further R32 million was spent on run- 
ning expenses (Cadieux, 1980). In comparison, Van der 
Elst (1981) recorded 150 000 visitors per year at four 
isolated coastal resorts in northern ZuIuland, the major- 
ity of whom were anglers. 

If a further factor is taken into account, namely the 
higher cost of sea angling equipment and greater dist- 
ances which inland anglers must cover to reach the 
coast, it is cIear that an estimated annual expenditure of 
R100 million on coastal angling is by no means an over- 
estimate. 

ABSTRACT 

An analysis of the catches of teleost fish by visitors to Terrace Bay is 
presented. The analysis is based on both a card census and a check 
of the total number of fish caught at Terrace Bay. Both daily catch 
rates (8,7 fishlday) and total catches (48 308) were high. Significant 
differences were apparent in the species ol fish sought by local and 
visiting anglers, which in turn resulted in differential catch rates For 
the two categories of anglers. 

Until recently, however, there has been little research in 
southern Africa into any aspect of amateur sea angling. 
There are several reasons for this. Coastal anglers are 
not licensed or taxed; membership of an angling club is 
voluntary (club membership is only a prerequisite for 
angling in harbours); and the coast-line is long and often 
rocky. 

There are a number of alternative methods for assessing 
angling impact: analysis of angling club or angling com- 
petition records, random sampling within an area, or a 
total sampling within a restricted area. The first has a 
major inbuilt error since only the more successful (or 



competitive) anglers are being monitord. The method 
will, however, provide extremely useful indications of 
trends or changes in availability over the long term, 
since fishing effort in terms of man hours, fishing area 
and catch are all accurately known. 

Direct examination of anglers' catches allows all levels 
of such catches to be monitored, but for logistic reasons 
is limited to restricted areas, usually sandy beaches, 
where movement between anglers is more practicable. 

The only published surveys of amateur marine angling 
in southern Africa are those of Van der Elst (1976, 
1981) and Coetzee and Baird (1981). However, only 
Van der Elst's investigations assessed coastal shore 
angling; Coetzee and Baird's data referred solely to in- 
shore boat angling. 

The survey discussed below, based on total catches by 
shore anglers at Terrace Bay during 1980 includes 
data collected over a one-year period on the species 
composition of the catch, variation in species composi- 
tion and an assessment of total catches. This was made 
possible by the unique situation at Terrace Bay. 

Terrace Bay ( 2 0 3 ' 5 ,  13O03'E) is an isolated resort 
situated in the Skeleton Coast Park, under the control of 
the Directorate of Nature Conservation. There are a 
number of features that contribute to an accurate 
assessment of fishing effort and impact at Terrace Bay, 
the chief ones being: 

(a) Entrance to the park is by permit only, and there are 
control gates situated at the two entrances. 

(b) With the exception of Torra Bay (see below), all 
visitors must stay at the Terrace Bay resort, which is 
run as an hotel (i.e. cabins, but with a central dining 
room and lounge). All visitors are on Full board. 

(c) No camping or day visitors are allowed. 

(d) Angling is allowed only aver a restricted stretch of 
coast from 15 km south to 15 km north oFTerrace Bay. 

(e) The maximum number of visitors is restricted to 40. 

(0 The provision of free freezer facilities, together with 
(b) above, ensure that almost all fish caught are removed 
from the park. Numhrs can thus be checked at the 
entrance gates. 

There is a second angling resort situated in the park, 
Torra Bay (20°25'S, 1 3 O  14'E). This i s  a camping resort, 
open only from mid-December to mid-January. I t  also 
has a restricted angling area, and Torra Bay campers 
may not fish at Terrace Bay. As it is open for only a 
short time each year, and since it is camping and self- 
catering, making control much more difficult, Torra Bay 
catches have not been included in the analysis. 

2 ANGLING SPECIES 

Lilhognarhus aureti, the kob (kabeljou) Argyrosomus 
hololepidofus, the galjoen (schwarzfisch) Coracinus 
capensis and the dassie (kolstert) D@lodus sargus. Of 
these four species kob and gatjoen are generally con- 
sidered better table-fish, and many anglers, especialiy 
the more experienced, will actively seek to catch them. 
Although there are exceptions, kob and steenbras are 
mostly taken from the sandy (or pebble) beach areas, or 
from rocks into deeper water, whereas gdjcren and das- 
sies are caught in rocky areas with turbulent surf. 

The only other fish taken in significant numbers was the 
barbel (sea catfish) Tachysums feliceps. Catches of this 
species have not been analysed in detail, since many 
anglers consider them a pest and return them to the sea, 
possibly, but not always, recording the catch, while 
others, especially German-speaking anglers, actively fish 
fok barbel and use them for producing smoked fish. 

Other teleost species occasionally caught, in total less 
than 1% of catches, were redfingers (steenklipvis), 
Cheilodacfylus fasciarus; klipfishes, Clinus supercilio- 
sus; mackerel, Scomber japonicus; white stumpnose, 
Rhddosargm globiceps; strepie, Sarpa salpca. In addi- 
tion some sharks, mainly Triakis rnegaloprerus and 
Mustetus mustelus, were caught, but were seldom listed 
on census cards and never brought out of the park. 

3 METHOD 

Two methods were used to do the survey. Firstly, all 
visitors were requested to compile census cards, and 
secondly all departing visitors were questioned at the 
Ugab River control gate. (Very few visitors to Terrace 
Bay left by the second gate at Springbokwater, where 
control was sporadic). 

The cards (Fig. 1) were handed to visitors on arrival at 
Terrace Bay and coliected on their departure. Questions 
on the cards were kept as objective as possible; the only 
subjective question was the angler's own assessment of 
angling experience. It should be noted that Question 4 
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AFDELING NATUURBEWARING EN TOERISME 
NATURE CONSERVATION AND TOURISM BRANCH 

HENGELSUKSESICAART I ANGLlNG SUCCESS CARD 

Vul assebllef een kaart In vlr elk0 dag van hengel, al was daar geen 
vangste nle / Please complete one wrd for aach day spent angllng. 
even ~f no catches were made 

1. Wanneer het U gehengell ' Datum: 
When did you angle7 Date *" a m a ;% a 

2 Getal visss gevanglNumber of fish caught. 
Dass~e Andar 

Steenbras 0 Galloen r] [Kalsten,O ofher D 
3. Hengelorvaring: Gemiddeld 

Angl~ng experience: Seginner Average EzlXeneed 

4. Is u 'n Inwoner van S.W.A.7 : Nee 
Are you an inhabitpm of S.W.A.? : ks No 

5. Opmerkings: 
Remarks: ...................... . ....... ................... ... ..,.,.. .. 

Angling at Terrace Bay primarily concerns four species. 
These are the west coast steenbras (witvis, weissfisch) 

Deutsch vrnseitig. 

FIGURE 1 :  The ccnsua card used at Tcrrace Bay during 1980. 





TABLE I :  Total catch and catch rates (as catch per rod day) for Terrace Bay as retlected by the card census and the total number of fish 
removed from the resort through the Ugab and Springbokwater gates, 

Card census Gate control 

Species 

Steenbras 
Kob 
Galjmn 
Dassie 

The propostions of visiting and local anglers varied 
widely over the year (Fig. 3). In January and December 
local anglers fished on about 80% of the r d  days, but 
during the rest of the year local anglers accounted for 
only 20-45% of the anglers. During the year, 44,196 of 
the anglers who returned cards were local, whereas 
5 5,9% were visitors. 

The catch rates (based on census cards) of local and 
visiting anglers were then analysed separately. A total of 

1784 rod days was analysed, slightly less than the total 
used above. This discrepancy was caused by a few par- 
ties OF anglers, including both Imal anglers and visitors, 
who recorded their catches on the same card. 

The difference in catch rates for each species by local 
and visiting anglers is shown in Figures 4 and 5 .  Figure 
4 i s  a monthly plot of catches, as fish per RID, for each 
species caught by the two categories of anglers, local 
and visitors. Although there are considerable monthly 

TABLE 2: Catches of edible fish by anglws at Terrace Bay during 1980, based on census card returns. For each month the upper line is catch, 
the lower line catchlRD. The find column is the total catch per month of edible fish. 

MARCH 



FIGURE 3: Percentages of local and visiting (i.e. outside SWA/Na- 
rnibia and Walvis Bay) anglers pw month. Local anglers stippled. 

fluctuations in catch rates, the catch rates by visitors are 
in general higher than local anglers for all species with 
the exception of kob. 

Figure 5 is an attempt to illustrate this tendency more 
clearly, while suppressing the effects of varied monthly 
catch rates and the changing proportions of anglers of 
the two categories. For each month the overall catch 
rate For each species was calculated. These catch rates 
were then separately multiplied by the number of anglers 
present in each category during the month. This gave an 
expected month's catch (or proportional share of the 
month's catch) for each species by each group of 
anglers, assuming there was no difference in angling 
methods or preference. Since Figure 5 shows percentage 
divergence from this expected catch, the expected catch, 
whatever its actual figure might be, can be shown as a 
horizontal line on the zero point of the y-axis. 

A percentage divergence from the expected was 
calculated for each angler category, per species, per 
month by the following formula: 

Actual catch - Expected catch 
X 100 

Actual catch + Expected catch 

Thus the greater the difference between actual catch and 
expected catch, the larger the percentage divergence. 
Where actual catch was larger than expected, the 
percentage divergence is positive; where less, negative. 
In any case, where actual catch equals expected catch, 
the percentage divergence will be zero, whereas if either 
expected or actual catch is zero, percentage divergence 
is 100%. 

It must be emphasised that although the expected catch 
is shown in Figure 5 as a straight line, this theoretical 
expected catch is individually calculated monthly for 
each species and category of angler. Thus a very high 
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catch of a species in one month has no effect an any 
other month's expected catch. 
It is clear from these graphs that local anglers catch a 
significantly higher proportion of the total kob catch 
than do visitors. Only in three months did they catch 
less than expected. The very high negative deviation in 
February can be ignored, the total catch for the month 
being five fish, as can that of August (total catch six 
kob). In the seven months when more than 40 kob were 
recorded on cards, a total of 1 397 kob was recorded. Of 

FIGURE 4: Catch per RID per month. Local and visiting anglers' 
catches were recorded separately: local anglers, solid lines; visiting 
anglers, broken Lines. 
4A. Catches of kob and steenbras. 

Left-hand column: catch rate per R/D of steenbras. 
Right-hand column: catch rate per WC) of kob. 

4B. Catches of dassie and galjoen. 
Leh-hand column: catch rate per R/D of galjoen. 
Right-hand column: catch rate per R/D of dassie. 



FlGURE 5 :  Divergence From expected catch per month 
and specles For the two categories of anglers. Solid line: 
locel anglers. Broken line: visir~ng anglers. Horizontal 
line: expected catch. 
Percentage divergence calculatecl with the formula: 

actual catch -expected calct1 
X 100 

actuai catch + exnecied sarcj. 

A Totit: catch 
R .  Dnssqe 
C.  Galioen 
D, Sicenhras 
7 .  I ~ o L ,  



5 DISCUSSION this total, local anglers (623 R D )  caught 1 116 (a- 
pected catch 793,4) and visitors (474 R/D) caught only 
28 1 kob (expected catch 603,6) (x2 = 303,6:p<0,00 1). 

Also emerging from Figures 4 and 5, rather unexpected- 
ly, was that for all three other species and for total 
catches the catch per WD of visiting anglers and their 
share of the total catch were higher, and in some cases 
considerably higher, than those of local anglers. Only in 
three months of the year (in all cases including 
November, when returns were not representative), do 
local anglers record better results than expected for gal- 
joen, dassies, and total catches. Although local anglers 
fared better than expected in six of the twelve months as 
regards steenbras catches, the catch over the year was 
still significantly lower than that of visitors (x2 = 18 1,5: 
p<0,001). This was unexpected, since i t  could be an- 
ticipated that the local knowledge of angling conditions 
further south, which are similar to Terrace Bay, would 
favour local anglers considerably. 

The IeveI of experience of anglers fishing at Terrace Bay 
is shown in Figure 6. As has been stated, this question 
was highly subjective, but we assume that similar levels 
of error were present in both visiting and local angIer as- 
sessments. In the total number of rod days there is no 
significant difference in the proportions of beginner, 
average and experienced anglers visiting Terrace Bay. 
The marked difference in catches by local and visiting 
anglers cannot therefore be the result of differences in 
angling experience. The difference in catches between 
local and visiting anglers and possible reasons will be 
further discussed in the following section. 

The total catch recorded taken out of the park is 48 308 
fish, including barbel. Using data based on catches both 
north and south of Terrace Bay (Penrith, unpublished 
data), the mass can be computed as shown in Table 3, 
The final column of Table 3 reflects the total estimated 
mass of Fish caught during 1980 at Terrace Bay. The 
reason For the additional 5% is explained in section 2. 

From Table 3 it can thus be seen that the total mass of 
edible fish caught from only a 30-kilometre stretch of 
coast by a maximum of 40 anglers daily (but in fact only 
14,7 per day averaged over the year) totals no less than 
50 metric tons. 

TkBLE 3: The numbers of edible fish recorded at the control gates, 
the average mass and the estimated total mass removed from 
Terrace Bay in 1980; the final column is an estimate of total catches 
at Terrace Bay. 

Total mass 
Species No. AV. mass (kg) + 5%(kg) 

Steenbras 3477 1,44 5006 5257 
Kob 1740 2,33 3880 4074 
Galjoen 29467 0,95 27993 29393 
Dassie 12058 0,85 10249 10761 

46742 49486 

Barbel 1566 0,52 814 50341 

The card census, although not completely successful, al- 
lowed the analysis of 1 845 rod days (34,4% of the max- 
imum numhr of days fished) and 63,5% of the total 
number of fish caught. The census can therefore be ac- 
cepted as a reasonable survey of successful anglers. The 
majority of the anglers were visitors from outside South 
West Africa (including Wdvis Bay) (553% as opposed 
to @,l%). Visiting anglers, being in the majority, would 
be expected to, and did, catch the greater proportion of 
the total catch, but also obtained, with the exception of 
one species, a greater share of the total catch than 
proportionally expectd. There were, however, no 
significant differences in the levels of experience of 
visiting and local anglers. Reasons for the differences 
must therefore lie in the behaviour or the approach to 
angling of the two groups of anglers. 

FIGURE 6: Levels of experience of anglers at Terrace Bay: 
A. Local anglers 
B. Visiting anglers 
Solid colour: beginners 
Stippled: average 
Vertical lines: experienced 
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TABLE 4: Catch per 100 hours angling at Terraoe Bay during I980 

Days Total hours Steenbcas Kob Galjoen Dassie Total (I) Total (2) 

5366 32196 10,SO 5,40 91,52 37,45 145.18 150.04 

Total (I) 4 main edibtc species 
Total (2) Edible fish catch including barbel 

It is thought that the reasons, or at least some of the 
reasons, For this anomaly are the Following: 

Only kob are caught by local anglers at a catch rate 
significantly greater than that of visitors, the average for 
the year being 1,48/RD for local anglers and 0.34JRD 
for visitors. In Deccmbcr, the month when kob were 
most plentiful and the percentage or local anglcrs high- 
est, the difference was still marked: 2,52/RD as opposed 
to 1,62/RD. Kob are the largest edible fish (in tcrms of 
average mass) at Terrace Bay, as well as  being excellent 
table-fish. In addition, they occur in most areas of the 
South West African coast open to angling and where 
they are caught under conditions much the same as 
those at Terrace Bay. 

Finally, there was a recurring tendency. on sets of cards 
returned by local anglers, for the first andjot last day of 
a stay to record a high galjoen catch and a low total 
catch, but with a catch including kob on other days. I t  
seems fairly ccrtain, therefore, that many local anglers 
at Terrace Bay actively fish for kob during at least part 
of their stay, whereas vety few visiting anglers do so. 

Galjoen, on the other hand, are actively fished for by 
both categories of anglers but. it would appear, more in- 
tensively by visitors. Visitors' catch ratcs over the year 
equalled 12,5 I galjoenJRD, local anglers only 5,67/RD. 
These figures are possibly biased kcause local anglers 
were usually in the majority at times when galjoen were, 
or appeared to be, less plentiful. Even when galjmn 
catches for all anglers were at their minimum 
(December), visiting anglers returned markedly belrer 
catches: local anglers 2,44/RD, visitors 4.64/RD, 
whereas in January, a month of high galjoen catches, 
with a high proportion of local anglers, catch rates were: 
local anglers 9,05/RD, visitors 33,5/RD. Dassies and to 
a lesser extent steenbras showed a similar trend. Three 
factors are mainly responsible for the greater catches 
recorded by visiting anglers. Firstly, thc trend, notcd 
above, whereby local anglers normally spent at least 
part of their time angling for kob; secondly. angling con- 
ditions for galjoen (with dassic as an alternative catch) 
were similar to conditions under which galjoen were 
caught in the Cape, where many of the visitors had 
experience of angling; thirdly, and perhaps most impor- 
tanz, a disturbing proportion of the visitors from the 
Republic of South Africa concerned themsclves only 
with a large catch and therefore concentrated on the 
most easily caught species, galjoen. It was noted that 
very large numbers of galjoen (and dassie) were caught 
by a relatively small number of visiting anglers. Thew 
anglers visited Terrace Bay with rour-wheel drive vehi- 

cles equipped with portable freezers. This may best he 
illustrated by statistics relating to anglers in the four- 
month period mid-January to mid-May. Inter alia there 
were 27 vehicles, each containing two to six persons. 
predominantly From the westcrn Cape. Fishing for a 
total of 494 days or 24,896 OF all rod days in this period, 
these accounted for 50,2(% of the galjoen catch. Their 
catch of kob, conversely, was only 8% of the total catch 
For thc four months (based on gate statistics). 

The apparent inverse correlation between galjocn and 
dassie catches (as shown in Fig. 2) resulted from their 
presence in thc same areas. Galjoen, however, are more 
vigorous and aggressive Feeders, especially when condi- 
tions are turbulent. Thus, when galjoen are feeding they 
will, in the majority of cases, reach bait, and thcrcfore be 
hookd before dassie. When galjoen are not feeding, 
however, dassies will be caught by anglers primarily 
seeking galjoen. In addition, on account of their aggres- 
sive feeding habits the rates or successfully hooked 
"bites" for galjoen are considerably higher than those of 
dassies, which havc a more timid or circumspect ap- 
proach to bait. 

In an attempt to provide a comparison between the Ter- 
race Bay catches and those of Natal, the only available 
published data on coastal angling catches from any area 
of southern ATrica, catches have been converted to 
catch per 100 hours angling. We have been extremely 
conservative in this convcrsion, using the total catch and 
rod days as calculated from the control gate'rccords, 
and assuming an average angling day to be six hours. 
(The card census suggested that only 65% of anglers 
fishcd all day. I n  addition, hotel-style meal hours further 
restricted angling time). Results are shown in Table 4. 
Catches per 100 hours were. as expected. extremely 
high. The average fclr the yeas was 150 fish/100 hours 
and for galjoen alone 91,5/100 hours, rising to over 
2501100 hours in September. tn comparison, elf (Poma- 
tomus salralor) catches in Natal during the peak angling 
seasan have only reached +50/100 hours twice since 
1958, and in northern Zululand. where they are the ma- 
jor coastal angling fish. the peak month catch is only 
20/100 hours (Van der Elst, 1976, 198 1). 

The high catch rates and high totals of fish caught at 
Terrace Bay at any time of the year are probably cxcep- 
tional compared with almost any other angling area in 
southern AWca. This in turn is attracting visitors, but it 
is doubtful whether catches of this magnitude will con- 
tinue for much longer unless some measure of control is 
instituted. 



Recruitment to the population from the unfished areas 
north and south of Terrace Bay i s  possible, but the gal- 
joen, at least, is not a migratory species. In addition, 
although there is no other significant angling within the 
borders of the Skeleton Coast Park (with the exception 
of angling during one month a year at Torra Bay), corn- 
mescial handline boats fish close inshore dong the park 
coast for kob and steenbras. 

6 S U M M A R Y  

The catch at Terrace Bay is very high, both in number 
of fish per angler and in total mass. The most conser- 
vative figure suggested an average catch rate over the 
year of 8,T fish per angles per day. The total mass of 
edible fish caught at Terrace Bay during 1980 is es- 
timated at slightly over 50 metric tons. 

Anglers living in South West Africa (including Walvis 
Bay) spread their angling effort and actively fish for kob 
te a greater extent than visitors from other areas. 

Visitors from the Republic of South Africa and else- 
where concentrate very largely on galjoen, and dassie 
when galjoen are not feeding. An unacceptably high 
proportion of the catch is accounted for by a fairly small 
proportion of these visitors. 

It is not expected that these very high catch rates will 
continue if unrestricted angling continues at its present 
tempo. 
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FINAL NOTE 
Tht survey or anglers' catches iu Natal {C. S. W. Joubcn 1981, Invcsr. Rep. 
oceanogr. Res. In* (52):l-15). reached us &W this ppt r  had reached prwl amp.  
Ths survey again trnphaqses t k  vast d~fferfwcncc in catch/RD b t t m n  Terrace Bay 
and Natal. 
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