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< The Vaal River on the farm Witrand. Benthic
he region upstream

EL_ATE 1+ The Vaal River below the Vaalhartz Diversion
Weir showing the sluice gate
aorthern bank of the river.
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3.2 MATERIALS AND METHODS

For the purposes of this survey four sampling sites were selected in the
river (Fig. 1). They were: Below the 'Vaalhartz Weir' (Plate 1), at the
'Margaretha Prinsloo Bridge', a rapid on the farm 'Sydney's Hope' and a
rapid on the farm 'Witrand' (Plate 2). Samples were collected to cover
each season i.e. in May 1979, October 1979, February 1980 and July 1980.
At each site and on each sampling occasion three stones from the fast
flowing cvrrent were taken and fauna collected from these stones were
combined into one sample. The samples were collected within one week of
each other to exclude the possibility of variation due to seasonal
changes. The samples were also collected over a year when no water flow
manipulation programmes to control population levels of S. chutteri were
carried out. Water discharge, velocity and temperature were recorded.
The depths of stones below rthe water surface were measured and the
surface areas of individual stones were estimaced. A more detailed
description of the sampling sites and methods used to obtain details on
biological and physical data is given in Appendix | and Appendix 2.2.3

and . .3.

3.3 RESULTS AND DISCUSS1ON

Water temperatures taken at approximately the same time of the day be-
came progressively —varmer from the Vaalhartz Weir downstream tec 'Witrand'
(Appendix 1, Tables 1.l to 1.4). The range in temperatures encountered
at the four sites was also more pronounced in the early summer period
(October) than at other times of the year. Water current velocities
where samples were taken, were similar at the four sampling stations in
May when the flow was at its lowest (Appendix 1, Table 1.1). On the
other occasions when the flow was greater the increase in current
velocity would be similar for all four sites as the nature of the river
bed was similar ac the four sites where samples were collected, and
maximum water velocities would therefore remain more or less of the same

order.

A comparison of the general faunal abundance of species over the four

seasons recorded in this study with those recorded by Chutter (1968) is
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The Tricorytius sp. described as Neurocaents sp. in Chutter's (1968)
paper, was pr2sent during all seasons except July during this survey.
Chutter (1968) also noted the absence of this species in August and it
could be that it was present in the adult form in the late winter
period. The occurrence of sponge and Sisyridae larvae in late winter

also seemed to be seasonal.

The seasonal occurrence and succession of species from the Vaalhartz
Weir donwstream to Witrand is given in Figure 2. The various faunal
groups or species are presented as a percentage of the total on each
date at each site. This does not indicate the abundance of species but
does indicate the dominant groups found in each season. For further

details see Appendix 1, Tables i.l to 1.4.

The dominant faunal group at the four sampling stations, when samples
were collected, was the Simuliidae. The only exception occurred at the
Vaalhartz Weir in July 1980 when Chironomidae became the dominant taxon.
There were four Simuliwm spp. that were numerous enough to be considered
as important and their abundance varied according to sampling point and

season.

Sitmuliwn chuttert was the dominant species during all four sampling
occasions at Sydney's Hope and Witrand but was noticably scarce below
the Vaalhartz Weir where it was never the dominant simuliid. It also
only became the dominant species at the sampling station near the
Margaretha Prinsloo Bridge in October, which was also the time of the
year when it attained its greatest abundance at all the sampling

stations (Appendix 1, Tables .1 to 1.4).

Stmuliwn aderst Pomeroy was the dominant species beiow the Vaalhartz
Weir in May and shared dominance with 5. memahon? de Meillon and S.
dammoswn sensu lato Theobald at that site in October. Sitmuliwn aderst
also reached a measure of shared dominance at the Margaretha Prinsloo
Bridge in May. The greatest abundance of 5. aderst was also in May and
July (Appendix |, Tables 1.1 to 1.4). This species was more abundant
during this survey than it was during Chutter's (1968) study. Although
5. aderst reached a large population density at Witrand in July 1980
(Appendix |, Table 1.4) it only represented a small percentage of the

total faunal numbers (Fig. 2).
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Stmiliwn memahont shared dominance with S. aderst and 5. damosum below
the Vaalhartz Diversion Weir inm October and reached a moderate
population density at tF :rgaretha Prinsloo Bridge in May and October
(Appendix 1, Tables 1.! anu 1.2). Simuliwn memahoni occurred throushour
the year at all sampling stations but was most sLuandant in May and

October.

Simulium damoswn shared dominance with 5. aderst and S. memahoni below
the Vaalhartz Weir in October and became the dominant simuliiid there in
February. At the Margaretha ~?rinsloo Bridge 5. dJdamoswn was the
dominant species during all seasons except October. At Sydney's Hope
and Witrand S. daomoswn was most abundant in July (Appendix !, Tables
1.1 to 1.4) and it became the dominant simuliid at Sydney's Hope in that

month.

Small simuliid larvae although collected were not enumerated in May 1979
(Appendix 1.2). The highest percentage of sma.l simuliid larvae was
recorded at Sydney's Hope in October 1979, at Witrand and below the
Vaalhartz Diversion Weir in February 1980, and at the Margaretha
Prinsloo Bridge inm July 1980 (Fig. 2). The highest number of small
larvae was however recorded at Witrand in October at the Vaalhartz Weir
in February, and at the Margaretha Prinsloo Bridge in July (Appendix 1,
Tables 1.1 to 1.4). The greatest abundance of small larvae at the
Margaretha Prinsloo Bridge in July coincided with a peak population
density of 5. damoswn and it can be reasonably assumed that that
species was responsible for peak abundances of small larvae then.
Stmuliwn chutter? was probably responsible for observed abundances of
small larvae at most sites in October. Both 5. chutteri and S. damosum
s.l. may have bueen responsible for high numbers of small larvae at

Sydney's Hope and Witrand in July 1980 (Appendix |, Table 1.4).

Chironomidae appeared abundant throughout the year below the Vaalhartz
Diversion Weir and reached their greatest density (Appendix i, Table
1.4) and became the dominant faunal group at this site in late July
(Fig. 2). At the Margaretha Prinsloo Bridge and at Sydney's Hope they
were recorded in low numbers in October and February and also reached
their greatest densities in July (Appendix |, Table 1.4). At Witrand
the highest density of Chironomidae occurred in October (Appendix 1,
Table 1.2) but the representation of this group was below 10 per cent on

all four occasions (Fig. 1).
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species are less mobile and would be more suiteu to a habitat where flow
rates fluctuated little. The increase of 5. chutteri at most sites in

October cannot yet be explained.

In Chutter's (1968) study dense growths of be .anic algae and diatoms
were found during periods of low flow and low turbidity. In the present
study phytobenthic growths, though not quantified, were noted to be
higher in the winter and spring of 1979 tuan at any other time. Possible
reasons for this could have been the low flow of the river during that
period or else the faunal density which was notably lower then than at
corresponding times in 1978 or 1980 (Ch. 4). This low faunal demsity in
the winter of 1979 was —'~doubtedly strongly influenced by an extended
water flow manipulation ramme carried out in 1978 and 1979 (Ch. 4).
It would thus appear t a- a lower faunal density led to increased
phytobenthic grec 'th. The opposite effect of an increased phytobenthos
preventing colc  ation of substraces by Simuliidae seemed unlikely &s a
dense population of 5. Jdamoswn was found colonizing stones-in-current
covered with filamentous algae immediately downstream of the Vaalhartz

Diversion Weir in February 1980 (Fig. 2 and Appeadix 1, Table 1.3).

Besides the greater abundance of Simuliidae during this survey, it can
generally be concluded that no major faunal change had taken place in
the Vaal River below the Vaalhartz Weir since Chutter carried out his
survey in 1964 (Chutter, 1968). Further conclusions regarding the
variation in the faunal communities along the river, or the seasonal
occurrence of certain groups cannot be made at present. A more detailed
survey of the community structures and population levels of Simuliidae
at a selected sampling site is presented in subsequent chapters. The
implications of this more detailed study for wunderstanding the
downstream and seasonal wvariation in the simuliid fauna will be

considered after presentation of the results.
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was no correlation between the number of Simuliidae and stone surface
area. It wouid thus be unrealistic to calculate population densities of
Simuliidae only from stone surface area as there are other factors, like
suitability of regions in the river, obviously more important than
surface area in determining density of larvae and pupae on substrates.
There are also problems associated with re-sampling a stone which has
been recently sampled and has not had enough time to allow for a natural

recolonization to have occurred.

Hynes (1972) stressed the difficulty of getting valid quantitative data
on population densities of benthic fauna from running waters. Chutter
(1972a) in discussing the reliability of the Surber square foot sampler
found that even for an estimate of population density in a stony run
within 20 per cent of the mean at the 95 per cent level of coafidence,
depending on the depth of the water, from eighteen to thirty-two
replicate samples were necessary. If the potential sampling area was
restricted to regions where similar physical conditions prevailed then
variability would be considerably reduced and Chutter and Noble (1966)
found that three samples from a stony run, using a Surber sampler,
usually gave statistically comparable results. Chutter (1968) could not
use a Surber sampler in the lower regions of the Vaal River to collect
samples because the stones in the river were too large. Simuliidae also
tend to cling to stones and so other methods such as 'kicking' and
sampling for a standard period of time (Hynes, 1961; Mauch, 1963) were
also not suitable. The use of artificial substrates would have required
sampling at frequent intervals which was not feasible during Chutter's
(1968) study. Chutter (1968) initially collected the fauna fruom twe.ty
stones at each sampling site on each occasion but later reduced the
number of stones from which fauna was analysed in the laboratory to
five. Data obtained from samples using this method, indicated that
progressive changes in population density at different sites in the

river, were statistically comparable.

Because of the above-mentioned problems, it was decided to use standard-
ized artificial subst—-ate units to monitor simuliid population levels at
weekly intervals. Monthly stones-in-current samples were however still

collected to test the correliation between simuliid population levels on
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substrata may hence have accounted for a greater diversity of conditions
and led to lower overall concentrations of Simuliidae. Artificial sub-
strates also may not be as rapidly colonized by potential predator and

competitor species of Simuliidae as the Simuliidae themselves and this

may also have led to a greater concentration of Simuliidae on artificial
substrates than on their natural substrata. Lewis and Bennett (1974) . i
suggested that artificial substrates should be as attractive as uatural

substrates to the animals being studied and should be easily retrievatle,
of uniform dimensions, hold a stable position under conditions of spate

and low water flow, be usable in a variety of stream depth conditionms,

particularly in shallow waters, and be as unobtrusive as possible within _

the natural eanvironmeant to reduce the possibility of vandalism. For e
their studies they used ceramic tiles and gave sev: .l reasons for not
using polythene tapes as artificial substrates. Among these were that
they were easily washed away in spates, they got entangled in natural
stream substrates or vegetation, and they were easily twisted and folded

through stream currenc action. Zahar (1951) found that white ceramic

tiles became fouled up with silt and algae, when exposed in the current

g

for periods of a month or more and were then unsuitable substrates for

Stmuliwm attachment. ' |

For a detailed and intensive study of population changes in Simuliidae,
polythene tapes as rtificial substrates appeared to be the only
practical means of monitoring a stretch of rapid repetitively at short

intervals. Placing and collecticn of ceramic tiles or other types of

artificial substrate would have caused too great a distuibance in the

rapid and it was found that by attaching the polythene tapes to metal

e

rods most of the problems encountered by Lewis and Bennett (i974) above

did not arise.

A number of workers have carried out studies of organisms drifting

downstream in rivers to estimate population densities. Elliott (1965)
showed that the percentage of invertebrates found in the drift in a
column of water in relation to that on stones occupying a surface area
equal to that of the column, was low and represented less than 0,5 per
cent of the total population. If it was however taken into account that
the water was flowiag and this was taken over a twenty-four lour period

Pearson and Franklin (19€8) showed that simuliidae in the drift would be
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4: The paddle-wheel sampler collecting drifting organisms from the
Vaal River ca. 35 m upstream of the top end of the study rapid.
Note star shaped revolution counter

, net, and scale used to

calibrate sampler.
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