“ INTRODUCTION

Barbus hospes is listed in the South African Red Data
“Book-Fishes as rare in the lower Qrange River (Skelton
“1987). It is endemic to the lower Orange River and was
- collected by Cambray (1984) from below the Augrabies
 Falls to close to the mouth. The distribution of B. hospes
+ into Namibia via the Fish River is limited to the lower
- reaches due to the presence of a waterfall near Witputs
- (Hay 1991).

' The limited information on the biology of B. haspes is
- reported on by Cambray (1984} who concentrated on the
effect of stream regulation on the fish fauna in the middle
- and lower Orange River. Although this author suggested
. the removal of B. liospes from the list of threatened
./ species, it has been included because of its restricted
- distribution.

. Inthe Fish River B. iospes is exposed to severe environ-
- mental conditions. The habitat consists mainly of isolated
_-:']'Jr_Jols interconnected by periodic floods, The biggest
- threat to this species in the Orange River appears to be
further development which increases pollution and
= siltation (Cambray et al, 1986). The aim of the current
. study was to determine the effect of various environmen-
‘tal conditions in the Fish River on the survival of B.
hospes.

' MATERIALS AND METHODS

Several isolated pools were sampled at Ai-Ais during

ne 1990. These pools had sandy to clay substrates with
Imited vegetation and with surface areas of about 200 m>.
- The depths were approximately 1,5 m with water tem-
Tatures ranging between 13°C and 17°C. A 10 m x 1,5
M mosquito net with a fine mesh size and the fish poison
Fotenone were used to sample fish.

Th :length frequencies obtained for the fish from the
Orange River as reported by Cambray (1984) were used
" the caleulation of the growth and mortality rates for
the Orange River population.
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ABSTRACT

Environmental conditions in the Fish River affect several ecological aspects of Barbus hospes which emphasised the
importance of the link between populations in the Fish and Orange Rivers. Higher growth and mortality rates were found for
this species in the Fish River compared to those in the Orange River. Factors other than temperature seem to stimulate gonad
development. The survival of B. hospes in the Fish River probably depends on a healthy population in the Orange River.

Growth and mortality parameters were calculated by
using the Length-based Fish Stock Assessment (LFSA)
and Electronic Length Frequency Analysis (Elefan)
sottware respectively. The methodology for obtaining
these parameters is outlined in Sparre et af. (1989),

Growth comparison is not reliable when comparing growth
parameters separately. Munro’s phi prime (@) is the
combination of the growth parameters which were used
to compare the different growth rates (Sparre et af. 1989).
The higher the phi prime value the better the growth rate,
The following growth parameters are used for the deter-
mination of Munro’s phi prime:

Lo = the mathematical asymptote of the
curve.
K = a measure of the rate at which the

growth curve according to the growth
formula approaches the asymptote.

The formula for Munro’s phi prime (&) is as follows:
@ = Ink+2xInle

Total mortality isdefined as follows (Sparre et al. 1989):

Z =F+M

Where: Z = Total mortality
F = Fishing mortality
M = Natural mortality

With limited exploitation taking place at Ai-Ais, the
natural mortality was taken as the total mortality (Z = M),
The chi-square test was used 1o determine the signifi-
cance of the deviation from a one to one sex ratio.

RESULTS AND DISCUSSION
Length frequency

Atotal of 341 specimens were collected with aminimum
and maximum fork length of 3 cm and 7 cm respectively
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(Figure 1). The length frequency peaked at the 5 cm and
6 cm length classes. Juveniles were absent at all the
collecting sites. Maximum length for both sexes was the
same. The minimum lengths however differed with lengths
of 4 cm and 6 cm for the males and females respectively.
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FIGURE 1: Length frequency of Harbus hospes (rom the Fish River.

Growth and Mortality

The Fish River population appears to have a higher
growth rate than the Orange River population (Table 1).
The growth rate for the females was slightly higher than
for the males for the Fish River population (Table 1).

TABLE 1: Growth and mortality rates ol Barbus iospes based on length
frequency, sampled at Ai-Ais, Fish River (Jure 1990) and the Crange River
(Cambray 1984).

Fish River Fish River Fish River Orunge River Orange Rives
Males Females

(June) {June) (June) (March) (September)
Lo 74 7.8 7.0 8,3 6.4
K 0,82 0,73 1. 0,19 0,37
to  -032 -0.45 -0,15 -0,83 -0,56
@ 3,80 3,79 390 2,62 2,72
Z 1.28 1,35 .1 0,90 0,63

The mortality rate of the Fish River population appeared
somewhat higher than the Qrange River population (Ta-
ble 1) with a predicted survival of 28% after the first year
compared to 41-53% in the Orange River (Table 2). The
data suggests that males from the Fish River had a higher
mortality than the females (Table 1).

Sex ratio

The population had 1 one to 1,73 male to female sex ratio
which differs significantly from an expected one to one
sex ratio (Table 3). This correlates with the results of
Cambray (1984) who found a male to female ratio of
1:1,82 in the Orange River. The 4-4,5 cm length classes
were the only length classes to differ significantly (P <
0,05} from a 1:1 sex ratio {Table 3).

TABLE 2: Percentage survival rate per year of Barbus hospes at Ai-Als, Fish
River, and the Orange River {Cambray 1984).

Year Fish River Fish River Fish River Orange River Oranpe River
Males  Females

(June) (June} (Jung) (March) (September)
1 27.8% 23.9% 33,3% 40,7 % 5333 %
2 T,7% 6,7% 11,1% 16,5 % 284 %
3 2,2% 1,7% 3.7% 6,7 % 15,1 %

TABLE 3; The sex rtio of 8. hospes at different length classes, sampled at Aj-
Ais, Fish River, June 1990.

Lenpth NFish NG NG aQ X2 Significance
(cm) level
3 1 0 1 - - -
335 3 0 5 - - -
4.0 31 5 46 1:9.2 32.960 p=0,05
4.5 107 3i 76 1:245 18926 p<0,05
5.0 108 34 54 1:1 0 p2 0,05
5.5 22 14 8 1:0.57 1.636 p 20,05
6.0 24 8 16 1:2 2.667 p=0,05
6.5 15 8 7 1:0.88  0.0687 p=2005
7.0 3 4 1 1:025 1B p=20,05
Total 338 124 214 1:1.73 23964 p=0,03

Minimum lengih at sexual maturity

None of the fish sampled in June had ripe gonads while
76% of the males and 21% of the females possessed
developing gonads. The minimum length for male and
female fish with developing gonads was 4 cm and 3,5cm
respectively. The highest percentage of developing go-
nads in males was present in the 5 cm length class and in
females in the 6 cm length class. Gonad development was
observed in water with temperatures as low as 13°C.

Stomach contents

Although no detailed analysis was done, the stomach
contents contained mainly algae and sand grains. The
sand grains indicate that B. hospes is predominantly a
substrate feeder. The analysis may have been biased as
the isolated pools contained a limited diversity and
supply of food.

Relative abundance

Barbus hospes constituted 23,9% of the species collected
at Ai-Als, approximately the same as B. paludinosus
(22,2%). Only Mesobola brevianalis (Boulenger 1908)
was more abundant, at 41% (Table 4).

Figure 1 indicates that limited or no recruitment took
place at Ai-Ais during the 1989/90 season. According to
Cambray (1984) B. hespes prefers riverine conditions
which have benefited from the river regulation and it
breeds at localised sites along the entire lower Orange
River. The lact that the Fish River flows seasonaliy might
influence breeding success. If the assumption by Cambray
{1984) is correct that B. flospes spawns twice during a
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successful breeding can take place during favourable
conditions stitl remains to be seen. The present status of
B. hospes in the Fish River indicates a possible depend-
ence on the Orange River population for their survival.
The protection of B. hospes in the Orange River is
therefore of the utmost importance if the Fish River
population is to survive the environmental conditions
which exist in this system. Further studies are, however,
required to shed more light on the status of 8. Jiospes in
the Fish River.
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