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Rainfall at Verwoerd Dam wall/ mm
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Figure 17. Daily variations in environmental variables in the Orange River system.
(Based on data supplied by the Department of Environment Affairs, Pretoria).
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Otoliths showed the same pattern as the scales and were
generally easier to interpret. In larger fish the interruption in
growth in late summer 1980/1981 was not registered on the otolith,
but the formation of a false check was increasingly common in smaller
fish. Thus in the 1980/1981 year class, known from length-frequency
distributions, 31% (n = 175} of those examined had false checks on
their otoliths (Fig. 26). TFalse checks could not be detected on
scales of the youngest fish.

The formation of checks on scales and otoliths in April 1981 can
be attributed to a sharp and sudden increase in turbidity in March
(Fig. 19). The two Barbus species feed on zooplankton in the pelagic
Zone,.éelecting their prey visually (Eccles, 1980). The much redaced
field of vision, caused by the increase in turbidity, may temporarily
have caused a cessation in feeding. High water temperatures still
maintained a high metabolic rate, causing a growth check. The
physiological condition of individual fish determines their reaction
to environmental conditions and may cause checks to be formed on some

or all fish of a year class (De Bont, 1967). In lake le Roux the

smaller fish appear to be more sensitive to changes in the environment.

This is further borne out by seasonal changes in relative condition
(Chapter V, A).

In 1977/1978 there was similarly a sharp increase in turbidity
in late summer (Fig. 19). The results related above led to a
revision of the ageing of fish which had been spawned prior to that
time. It was concluded that about 30% of the 1977/1978 year class
had a false check on their otoliths (Fig. 27) and had erroneously
been assigned to the 1976/1977 year class. This had given the
impression that growth in 1977/1978 had been highly irregular and
particularly poor for a large percentage of small fish. DNo evidence
- of a similar occurrence was found during the 1978/1979 and 1979/1980
growing seasons. .

A majority of the 1978/1979 and 1979/1980 year classes formed
annuli in spring and summer of 1981/1982 (Fig. 24). Of the 1977/1978
year class, 15% (n = 55) did not show plus growth on the scales by
April/May 1982 and a further 42% showed less than 10 mm of plus
growth (Fig. 23%). Considering that scales may resorb (Fig. 28) it

can become difficult to age these fish in later years, unless their
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growth history is kept in mind. Otoliths tend to be more reliable
than scales for identifying years of poor growth, although when there
are several successive years of poor growth ageing becomes difficult
(Fig. 29). In summer 1981/1982 it was often difficult to distinguish
between false checks and annuli, especially early in the season.

The risk of error was reduced as the season progressed in that the
smaller fish which are most susceptible to false check formation, are

also the fish which first resume growth.

b. Barbus kimberleyensis

The results for B. kimberleyensis are similar to those for

B. holubi, although growth is resumed earlier in spring in B. holubi
(compare October and November 1980 in Figs. 23 and 2k, and 30 and 31).
Time of annulus formation is generally earlier and less protracted in
fish of smaller size. TFalse checks were formed in late summer of 1981
:n 25% (n = 48) of the 1978/1979 and 1979/1980 year classes (Fig. 30)
and in 10% (n = 112) of the 1976/1977 and 1977/1978 year classes

(Fig. 31). The occurrence of false checks was related to size. This

result can be explained by the smaller size reached by B. kimberleyensis

than B. holubi in the first few years of life in ILake le Roux (Chapter
v, B).

A majority of the 1978/1979 and 1979/1980 year classes showed
plus growth in 1981/1982, but older fish commonly showed no plus
growth on their scales. Of the 1976/1977 and 1977/1978 year classes,
35% (n = 37) failed to register plus growth (Fig. 31). Older
B. kimberleyensis had a distinctive short period of growth in

1975/1976 clearly visible on the otoliths (Fig. 22), which was used

as a "marker" to determine the age of these fish. In April 1982,
six out of twelve fish in this group did show some plus growth on

their scales.

c. labeo capensis

While the majority of B. holubi caught and examined in this study
were spawned in 1977/1978 and later, older L. capensis dominated in
the L. capensis catches throughout the period of study. The results
have been presented according to age, separating pre- and post-

impoundment year classes (Figs. 33 to 35). Time of annulus formation
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Figure 53. Length at age of female B. holubi in Lake le Roux,

based on backcalculated and observed lengths. Year
classes are connected by solid lines. All fish of
the same age are denoted by the same symbol.






















125

need to know the absolute age of the fish.

In constructing growth curves for each season, it was assumed that
length at the end of the first season was always 60 mm. This value was
chosen based on Figs. 52 to 57. Variations in growth usually increase
with size (age) (Deelder, 1957; Kempe, 1962). Fixing the size at the
beginning of the second season should not introduce a marked bias. The
increment in the second season is taken as the average increment of the
50, 60, and 70 mm size groups. This increment added to 60 mm gave the
hypothetical size at the beginning of the third growing season. Growth
in the third season was calculated from three length groups around the
value obtained for size at the beginning of the season. This procedure
was then repeated for the whole size range for which data were available.
For example, the growth curve for male B. holubi during the 1980/1981
season (Fig. 58) was calculated as follows:

i. Length at end of first season: 60 mm.
ii. Average increment of 50, 60 and 70 mm length groups in

1980/1981: 88 mm.

iii. Length at end of second season: 60 + 88 = 148 mm.
iv. Growth during third season was the average increment of

130, 140 and 150 mm size groups: 94 mm.

v. Length at end of third season is thus: 148 + 94 = 242 mm.
This procedure is then continued until no more data are available.

Growth curves were usually calculated separately for males and
females. The von Bertalanffy growth model was fitted tc the data, as
described by Everhart et al. (1975). The model describes a sigmoid curve

approaching an asymptotic length. The curve is given by the relationship

cq_e-K(t—to))

where 1, is length at time t (t = 1,2,3 ...),
L, is the asymptotic length,
e 1s the base for natural logarithms,
K is a "coefficient of growth" which describes
how fast L_ is approached,

and to is the time at which length equals 0.

The correlation coefficient (r®) for a Walford regression of length at
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Figure 63. Length frequency distribution by station of Barbus holubi, caught during CPA
gillnetting surveys on Lake le Roux. The numbers graphed represent the catch in
four settings. All fish 390 mm and larger are combined.
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Figure 65 continued. Length frequency distribution by station of Labeo capensis.
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