was an increase in the number of A. scottae larvae on the
stones-in-current. Althcugh the numbers of A. scottae were lower
then than the numbers of (. thomasseti ia the preceding months,
the temporal separation of these two species allowed for an

extended period of predation on Simuliidae by Hydropsychidae.
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FIGURE 10: The number of small hydropsychid larvae encountered in
| 000 litres of dr.iting river water. Samples collected
upstream of the study rapid at weekly intervals from
10 March 1979 co 20 March 1980

It could thus be hypothesised generally that a decrease in large C.
thomassetti larvae in the late winter (Fig. 9) was associated with
the emergence of adults (Ch. 7, Pg. 135) and a subsequent start of
egg laving in September (Appendix 2.8, Table 2.27). Small hydro-
psychid larvae now entered the drift in increasing numbers from
late September unwards (Fig. 10) and started colonizing stones-in-
the-current during October (Fig. 9). While this was happening
there was a massive increase in the populaticn of Simuliidae (Fig.
9). By November 1978 and 1979 and by Cctober 1980 chere was a
distinct increase in the number of larger C. thomasse:ci larvae on
stone camples and an associated decrease of simuliid larvae
(Fig. 9).
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It would thus appear that reduced predation on Simuliidae in August
and September led to population increases of these animals and when
larger hydropsychid predators again appeared in appreciable numbers
in October and November, decreases in the population of blackflies
followed.

The population of (. thomosseti was considerably higner when levels
of Simuliidae were also higher (see population levels for 1978,
1979 and 1980 ir Fig. 9) and the implications of this should be
considered. The effect a predator populaticn can have on control=-
ling a prey species is limited bty the size of the prey population
and if this is too large the prey species may effectively swamp the
predatcers making their role in controlling the prey population size

negligible (Carlsson et al., 1977).

The inference of over-emphasizing the role of predators in control-
ling the population size of Simuliidae should be borne in mind and
it is best to assess the role of predators in conjunction with the

many cther factors involved (See Chs 7 and 8).

Competition

Owing to diiferential usage of available resources by the different
species encountered on the stones in the rapids at Witrand,
interspecific competition between any of the Simuliidae and other
species seemed unlikely (see Ch. 7, Pg. 108 ff. for discussion).
Other species which occurred in sufficiently high aumbers to
possibly influence the availability of some of the resources

utilised by Simuliidae were however considered.

The highest population density of chironomid larvae on stones from
the current over the three years occurred in October 1978
(Fig., 1la). This was also when the largest density of Simuliidae
was seen (Fig., 5). Further large increases in chironcmid larval
numbers cccurred in September 1379 and August 1980. These were
consecutively oune month prior to and one month after the largest

pepuiation of Simuliidae was observed.

47

ek h oy
) 0

L+

e













o~

played a minor role in controlling the population size of &.
aderst. Parasitism by Microsporidia (Fig. 13b) may have influenced
the decline of the "a:zval &5. aderst population in June 1979
(Fig. 3e) and also the low number of 5. adersi pupae from November

1979 through to March 1980 (¥ig. 5Se).

It was apparent that 5. adersi, even though present in the rapide
at Witrand in lower numbers than 5. chutteri during 1979 and 1980,
was more severly infested by parasites, both Mermithidae and
Microsporidia, than the latter species. This could be due to S.
aders?t occupying a habitat not optimally suited to the average
individuals of that species and a broadening of its niche then
reduced the fitness of individuals in the population which occupied

this new habitat (see also Ch. 7.4 for discussion on coexistence of

Simuliwn species).
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FIGURE 13: The percentage of parasitized 5. adersi larvae on
artificial substrates collected at weekly intervals
from 10 March 1979 to 20 March 1980. a) Parasitized
by Mermithidae. b) Parasitized by Microsporidia

4.4 CONCLUSIONS
Seasonal fluctuations in simuliiid population densities were brought
about by a number of naturallyoccurring events and artificially induced

water flow changes.

An increase in particulate food natter closely followed a population

increase of Simuliidae. Water and air temperature as well as wind
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FIGURE 13: The percentage of parasitized 5. aderst larvae on
artificial substrates collected at weekly intervals
from 10 March 1979 to 20 March 1980. a) Parasitized
by Mermithidae. b) Parasitized by Microsporidia

4.4 CONCLUSIONS
Seasonal fluctuations in simuliiid population densities were brought
about by a rumber of naturallyoccurring events and artificially induced

water flow changes.

An increase in particulate food matter closely followed a population

increase of Simuliidae. Water anc air temperature as well as wind
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When the Vaal River was in flood (January and February 1978) backwash of
the river into the stream was followed by a severe depletion of the
fauna leading to a very high percentage representation of Austrocaents

capensts Barnard during that period (Appendix 3, Table 3.1).

With two exceptions, in December 1977 and March 1978, when Simuliidae
were the most abundant, Chironomidae were the dominant faunal group ir
the small stream throughout the three year period covered (Fig. 14).
This was in sharp contrast with the simuliid dominated faunal community
found in the Vaal River at Witrand {Fig. 15). Although 5. chutter? was
the most abundant species collected from the stones~in-current habitat
at Witrand throughout the study period 5. damoswn became more numerous
in late winter (July to August 1980) and 5. adersi was more abundant in
winter (June to August 1979) and late summer (March !981) than at other
times of the year. JSimuliwn memahont occurred in low numbers throughout

the period in samples collected from the Vaal River.

Summarising the comparison of fauna from the small stream (Fig. 14) with
that collected from the Vaal River (Fig. 15), 5. nigritarse, S. memahoni
and 5. aderst were all more abundant in the small stream than in the
Vaal River whereas the reverse was true for 5. chuttert and 5. damosum.
Chewmatopsyche thomasseti was present in both lotic water biotopes all
year round, but had distinct seasonal peaks of abundance (Fig. 16 and
Ch. 4). Ephemercptera were not separated into species (Figs 14 and 15)
and were also present at all times of the year in both biotopes. They
were, percentage-wise, most numercus after flood waters had inudated the
small stream in January 1978 (Fig. 14) and in the Vaal River at the end
of a river flow manipulation programme in March and April 1979 (Fig. 15).
Two possible reasons that could account for this ore, firstly that
Ephemeroptera could be more successful early colomizers of disturbed
habitats t'an other fauna, and secondly that they may not have been as

severely affected by water flow disturbances as the other fauna.

Conclusions as to the occurrence and abundance of Simuliidae with
respect to seasonality and habitat selection are drawn at the end of

Chapter 7.
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