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ABSTRACT

This investigation was aimed at identifying factors which influenced the 

abundance of the aquatic stages of Simuliidae in the Vaal River near 

Warrenton. The life cycle, biology and ecology of Simulium chutteri 

Lewis the dominant species was studied in detail.

Methods were devised to obtain estimates of simuliid population levels. 

The densities of Simuliidae and other benchic fauna from the stones-in- 

current in a rapid were monitored over an extended period of time. 

Aquatic drift proved to be a good indicator of recruitment rates of 

various benthic invertebrates.

Simulium chutter-i goes through seven larval instars to pupation. 

Temperature influenced seasonal variation in duration of the life cycle 

and size of individual developmental stages. Although it appeared that 

there were sometimes more than seven larval instars during winter, 

statistical analysis revealed that this was not so. The development of 

large larvae and pupae in winter would lead to more fecund adults 

appearing in spring. This coincided with low aquatic and terrestrial 

predation and could lead to rapid growth of blackfly populations in 

spring.

Habitat preferences and seasonal abundance of the four most commonly 

encountered simuliids; 0. ?kutteri, aSersi Pomeroy, dxmosux

sensu lato Theobald and r *nahoni de Meillon were examined. Ovi­

positing in thf open water and the use of drift as a dispersal and 

colonization acriity distinguishel f . yhutteri from the other simuliid 

species.

Interspecific corap'-r ition between the various simuliid species was not 

intense and a coexistence of various sre~ies was often seen. With a 

continuously fluctuating species-niche the habitat favoured different 

species temporally and spatially leading to seasonal peaks of abundance 

of the various Simulium species.

Knowledge of the ecology and biology of S. ckuttevi was used to devise 

an integrated programme, utilizing natural seasonal phenomena and 

artificial river flow manipulation!:, to control the population size of 

this pest species and prevent serious outbreaks, which would pose a 

threat to livestock farmers, from occurring.
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PREFACE

To facilitate the reading of this thesis the description of some of the 

techniques developed as well as methods and details of data detracting 

from the general flow and theme of the text were placed in separate 

appendices. In addition actual counts of fauna from artificial and 

stones-in-current substrates, from which average values of daca in 

tables and figures in the thesis' text and appendices were calculated, 

have been stored in files obtainable from the National Institute for 

Water Research (NIWR) at the CSIR in Pretoria, the Zoology Department of 

the University of the Witwatersrand In Johannesburg or from me.

A semi-appl;.ed approach of the research was directed towards obtaining 

early warnings of the population size of adult blackfiy (Simuliidae). 

In order to prevent outbreaks of pestilential numbers of these cattle 

biting midges from occurring possible methods to manipulate the 

population size of the aquatic pre-adult stages of the fly were 

examined.

To control the population size of blacK-flies it was enaea/oured to 

establish a method which w.-uld be ecologically the least disruptive and 

for that reason the rese irch was also directed at devising a control 

method which did not make use of pesticides. To do this it was neces­

sary to determine the \abitat preference and ecology of the various 

simuliid 3pecies commonly encountered. To determine if and why seasonal 

population increases in particular blackfiy species occurred, the type 

and duration of the aquatic life cyclo of the various species as well as 

their population density fluctuations had to be studied. Various other 

biotic and physical variables like predators, parasites, flow rates and 

temperature were also recorded throughout the study to assess if they 

could have played a role in influencing simuliid population levels.

As the title of this thesis implies, the study was involved with SintU- 

lium species on the Vaal River and how these species interacted in a 

community. The approach taken was to study the biota at various locali­

ties along the Vaal River and also in a small stream entering the Vaal 

River. Studies were limited to the J.quutic environment as this was the 

region where individuals would predictably remain tor a major part of
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their life cycle, was easily accessible, and was also less affected by 

minor environmental fluctuations than the terrestrial aerial environment 

of the adult stages.

Detailed studies on fluctuations of simuliid populations, other biota, 

and physical parameters were carried out at a selected site in the Vaal 

River. From this detailed study it wis possible to examine any factors 

which may have affected population fluctuations. Natural predators, 

parasites, and the manipulation of environmental factors (the flow 

regime of the river) could then be used as an Integrated management 

programme to control the population size of Simuliidae.

Some of the data presented in Chapter 6 was separately published (Can. 

J. Zool, 1982, 60, 1374-1382) before the submission of this thesis.
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:. THE GEOGRAPHY OF THE M AL RIVER IN THE WARKENTON AREA

1'he town or Warrenton iad a population of 9 479 in 1970 (Anon, 1973), 

irni supports the local community of farmers and railway workers. There 

is a cheese factory at Fourteen Streams, which lies just North of the 

Johannesburg road about 1 km beyond the railway crossing (see Ch. 3, 

F l ^. I) but otherwise local industries are of minor importance. Most of 

the information pertaining to the geology and climate of the Warranton 

iroa was obtained f^om Klevnhans (1980).

'.eologically the area around the Warrenton district is made up of 

indesit'.c lavas of the Ventersdorp supergroup which form a plateau 

'•unning from the North-East to the South-West. Along this plateau the 

■ill River cuts a course nearly parallel to the Kaap Valley which lies 

to the West of the river. The Hartz River flows in this valley and 

ns the Vaal River near Delportshoop.

>edrock o: the Vaal River is made up of t 1 possible gradations of 

. . "i. between amygdaloid, non-aavgdaloid to porphvritic and non- 

rphyritic rocks. Consequently boulders and stones in the river are 

■.her .mooth (c-*a. 90 per ccnt) or of a vesicular amygdaloid type (ca.

ier cent) with many small cavities which provide excellent refuge for 

t : • >• iquatic invertebrates, particularly larval Hydropsvchidae.

*...•• uil River flowing parallel to and at a higher altitude than the 

■i.-.rf • iver Valley made this region ideally suited for irrigation 

i-oose.. Vaal River water is diverted at the Vaalhartz Diversion Weir 

in extensive system of approximately 110 km of canals. These 

• ad northwards and eastwards to orm the largest irrigation scheme in

• ■ iouthern Hemisphere.

v*-r i tretc.h of 164 km between the Vaalhartz Diversion Weir and

delportshoop, at the junction of the Vaal and Hartz Rivers, the Vaal 

i<ivt»r drops 174 m in altitude. Between the Vaalhartz Diversion Weir and 

■;;nds. rr.on, i 45 km itretch ot river, the Vaal River has an even more

i r r id 7 • m dr >p in iltitude. A profile diagram of the lower regions of 

the Vaal River was given by Chutter (1968). The rapid drop in altitude 

of the river in conjunction with the hard basaltic origin of the river­






