
I 

HYDROBIOLOGIC.ii.L S'l'UDIES ON TBE VAJJ.., RIVER AND SOME 

OF ITS TRIBUTARIES, INCLUDmG AN INTRODUCTION TO 

THE EXJOLOGY OF SD1ULIUM IN ITS LOTflER REACHES 

by 

F.M. CHUTTER , M.A. (Cantab.), M.Sc . (Pretoria) 

A DISSERTATI ON PRESENTED TO RHODES UNIVERSITY 
FOR 

January, 1967. 

THE DEGREE OF DOCTOR OF PHILOSOPHY 

National Institute for Water Research, 
Hydrobiological Research Group, 
Rhodes Uni versity, 
Grahamstown, 
SOUTH AFRICA. 



PREFACE 

This dissertation has been bound in two parts to facilitate 

reference to the Plates and Tables while the text is being read. The 

Figures have been bound in with the text as near as possible to the 

pages on which reference is first made to them. 

As readers of this dissertation may not be familiar with the 

South African aquatic invertebra te fauna a systematic list of the 

animals mentioned has been prepared to supplement the list given by 

Chutter (1963). The supplement is given in an Appendix on taxonomy 

at the end of the text. 

In terms of the University regulQtions coll&teral evidence 

has been handed in with this dissertation for the examiners' consideration. 

It is in the form of the following published papers:-

Chutter, F.M. (1961) Certain aspects of the morphology and ecol ogy 
of the n~phs of several species of Pseudagrion Selys 
( Odona t a ) • Arch. Hydro biol. 21.. ( 4) : 4 30 - 463 

Chutter, F.M. (1963) Hydrobiological studies on the Vaal River in 
the Vereeniging area. Part l. Hydrobiologia 21 (1-2) :1- 65 
(Note. Part 2 of this paper has also been handed in , 
though it is not the candidate's work, because the 
publisher printed two of the t ables belonging to Part 1 
with Part 2) • 

Chutter, F.M. & Noble, R.G. (1966) The reliability of a method of 
samvling stream invertebrates. Arch. Hydrobiol. 
62 \1) : 95 - 103 
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INTRODUCTION 

The fauna of South African rivers has been intensively 

studied in the recent past . Harrison and Elsworth (1958) worked on 

the Great Berg River in the Western Cape Province. They showed that 

this river could be divided into a number of physical zones from its 

source down to its estuary and that the fauna changed with these zones. 

They suggested (p. 220) that temperature and silt were important 

factors restricting the upper river communities to the upper river 

and that certain lower river species were limited to the lower river 

by their food requirements. Seasonal changes in the fauna were 

ascribed mainly to differences in flow characteristics, turbidity, silt 

load and temperature. However, the Western Cape Province is a winter 

rainfall area and in this important respect it differs from the rest of 

Southern Africa, where the summer is the rainy season. Oliff (l960a) 

also found a succession of communities down the course of the Tugela 

River, which lies in the summer-rainfall area. He suggested that 

this succession depends mainly upon physical features, such as temperature, 

rate of flow of water, gradients and altitude. The greatest differences 

in conditions between zones were those of temperature. The Tugela 

River has a profile very different from the Great Berg River, the most 

striking differences being that the Tugela falls steeply all the way to 

its mouth and in addition has what Oliff termed a Rejuvenated Zone. 

This zone occurred in the middle reaches of the river and had a very 

much steeper gradient than the zones above and below it. 

The Tugela and Great Berg River studies were essentially 

pioneering, aimed mainly at establishing the natural fauna of rivers 

and the factors governing its distribution in widely separated parts 

of South Africa. The reasons why these extensive studies were necessary 

have been described by Harrison (1961), who in addition reviewed what had 
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at that time been found about the effects of various types of pollution 

on river faunas under South African conditions. 

Since the time when Harrison wrote his 1961 paper, the 

effect of pollution on South African rivers has been further studied 

(Allanson 1961 , Oliff 1963) and knowledge of the zoogeography of the 

aquatic fauna of Southern Africa has been considerably extended (Harrison 

and Agnew 1962, Harrison 1965b). Harrison (1965a) suggested that 

South African rivers fit into the system for the universal zonation of 

rivers , suggested by Illies (1961). 

It is now generally agreed by workers on river faunas that 

severe organic pollution is easily detected by changes in the biota 

(Hynes 1960, Allanson 1961) and that such changes are broadly speaking 

similar all over the world. 

detected by chemical means. 

Such pollution is often also readily 

However the biological effects of the 

addition of small amounts of organic matter to lentic waters are much 

more variable, and may only be understood from a thorough knowledge of 

the normal variation of the biota. Hynes (1960, Chapter 13) argued 

strongly against the development of formal methods and systems, such as 

the Kolkwitz and Marsson 'Saprobiensystem', for the interpretation of 

the effect of pollution on stream biotas . Hynes himself says "In 

nature little is simple and straightforward, and a rigid system can 

lead only to rigidity of thought and approach. Each river or stream 

and each effluent is different , so the pattern of pollution varies 

from place". 

The studies on the Vaal River and its tributaries presented 

here, were carried out for a variety of reasons . Prominent among 

them were several of immediate practical importance, such as the need 

to know the pollution status of waters which ultimately form the major 

supply for the Witwatersrand urban and industrial complex, and the 

need for background data on a stretch of the river which was to be 
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insecticided to control a Simulium pest. However the results of such 

work can often be used for wider purposes. In this thesis they are 

used to examine the major factors thought to govern the distribution 

and abundance of the invertebrate Metazoa in the river. In some ways 

this would seem to be a repetition of the type of 1...ork carried out by 

Harrison and Elsworth and Oliff. · The work is, however, justified by 

the fact that the Vaal differs in some important ways from both the 

Great Berg and the Tugela Rivers , and so further advances our under­

standing of the relationship between aquatic fauna and environment. 

This work on the Vaal River is presented in two contrasting 

parts. The first is a detailed study, mainly of the stones in current 

fauna, of a comparatively short stretch of the lower Vaal River. The 

second is a study of the streams and rivers of the catchment of Vaal 

Dam. As will be seen the methods with which these two studies were 

carried out differed greatly and so did the type of result they yielded. 

However the results do complement one another and together make for a 

greater understanding of river ecology than either would alone. 

P.ART l 

STUDIES ON THE VAAL RIVER FROM \'l.ARRENTON TO B.ARKLY WEST 

The background to the studies 

There i s a very large population of Simulium chutteri in the 

Vaal River at and below Warrenton. The female of this species attacks 

man, cattle and horses and had become a pest when the studies described 

here were made . The first aim of the studies was to record the 

density of the larvae and also of the other invertebrate animals in 

the river at different times of the year from vlarrenton down to Barkly 

West (Fig. 1). This was done so that when measures are taken to 

control the fly by insecticiding the larval stages, there \vill be a 

background of fact about the river fauna against v1hich the effect of the 
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insecticide on the Simulium larvae and also on the other invertebrates 

may be assessed. The planning of the work was very much influenced 

by this first aim, as will be described later . Hov1ever faunal changes 

may be ascribed to insecticides more reliably if the major factors 

which influence the composition ~1d density of the fauna under natural 

conditions aro known. The studies in the Warrenton area were therefore 

expanded by the measurement of important environmental variables and the 

relationship between the animals collected and these has been investigated. 

Naturally one of the most important considerations was whether there 

was any factor with which the occurrence of such unusually large 

numbers of Simulium larvae could be associated. 

Methods and appar atus 

Planning the study 

A preliminary survey of tho area showed that the main sites 

of larval attachment of.§.. chutteri were in the stones in tr:e current . 

There was seldom vegetation trailing in tho current, which in other 

Simuliidae is often the main larval habitat. The stones in current 

fauna was studied at several sampling points spaced out between Warrenton 

and Barkly \'lest, so that when insecticides are applied to the river it 

might be possible to establish how far downstream the fauna is affected. 

A marginal vegetation community w~s studied in the river near vlarrenton , 

and it is hoped that these data will be useful when the insecticide 

programme is in full operation. 

As the first aim of the study was to obtain quantitative 

data on the fauna, several small samples from each selected sampling 

point were taken. The fauna collected in each sample was compared 

and an estimate of the faunal density arrived at . The alternative 

would havo been to take fewer large samples -..rhich singly would yic:ld an 

estimate of tho faunal density more reliable than single small samples, 
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but which at the same time would not reveal anything about the variability 

of the fauncl density at single sampling points. The advantage of 

having many analyses of the fauna density at a sampling point, i s that 

statistical techniques may be used to confirm whether differences in 

sample mean densities of animals at different places or times are 

likely to represent population density differences,or are the spurious 

outcome of th: variability of the density of the animals in the biotopes. 

In the event it turned out that the numbers of animals collected in 

individual samples varied so irregularly tha t it was necessary to use 

non-parametric statistics in order to compare mean densities of animals, 

or to investigate the correlation beh1een the occurrence of various 

pairs of species. Because numerous small samples were to be analysed 

the frequency of field tri ps h~d to be curtailed. The river 1vas 

visited four times in a year a t quarterly intervals corresponding more 

or less with the four seasons. 

The investig~tion of water cheoistry was planned so that the 

results were not based on single snap samples, as snap samples can be 

misleading, particularly when there were to be only four sampling 

occasions during the course of ~ year . However transport capacity 

placed a severe limit on the number of water samples which could be 

collected. 

Field methods and apparatus 

The stones in the Vaal River in the Warrenton area are 

generally spe2king l arge, making it virtually i mpossible to use several 

of the more usual quantitative sampling methods for stony biotopes in 

the current. The stones were too large for the Surber square foot 

sampler (Surber, 1936) and for samples based on the shovel principle 

(fvlacan, 1958). "Kicking" methods of sampling (Hynes, 1961) and 
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sampling for a standard period were not acceptable because many of the 

anim:1ls adhere clcscl~r tc tho stones . The Simulium pupae would not 

be collected by kicking and they would disrupt the compcrison of data 

collected in standard times because a much smaller area would be 

sampled when animals which have to be picked off stones, rather than 

rubbed off, were abundant. Sampl ing methods such as the cone (Wolfe 

& Peterson 1958) and polythene strip "traps" (Williams & Obeng 1962) 

were not suitable as they r eveal only the Simulium populations. 

Moreover the sampling area was some 800 km from the l aboratory and was 

to be visited only f our times, the visits each being of only four days 

duration. 

In view of these shortcomings of the more usual sampling 

methods it was decided to collect tho fauna of s i ngle stones and to 

treat the animals collected from ~ach stone as a separate sample . 

Initially the fauna of 20 stones was collected a t each sampling point, 

though in one instance there were so many Simuliidae on the stones 

that there was time to sample 16 stones only. Later the number of 

stones sampled at Gach station was reduced to 10. The selection of 

the stones was important and, on account of the turbidity of the water, 

it had to be carried out largely by touch. The procedure followed was 

to feel about among the stones until one r eckoned to be small enough 

to be lifted with one band was found. R8ally small stones, which were 

easil y encompassed by the fingers were rejected, but all others that 

could be lifted were taken. Stones were never taken from parts of 

the sampling area disturbed by previous sampling on the same day and 

in this way sampl es were taken from a large area . Each stone was 

lifted from the water with the hand net held close behind it and then 

carried to the bank 1-li th the not held below. Theru it was placed in 

a bucket of water and th0 fauna washed and picked off into the bucket 

until a three minute inspection revealed no further animals . The 
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contents of the bucket were then poured through the hand net and the 

collection of ~nimals transferred to a preserving jar and pickled in 

formalin. Finally, rough mecsures of th~ surfJce ~ea and vol ume of 

each stone were made . For surfJce ~~ea measurements, each stone was 

placed on the grom1d with its great~st f l at surface downwards , and the 

length and breadth of the rectangle which most nearly fitted its size, 

measured. It was then turned on its side and the height me~sured . 

The measurements were made with a centimetre cloth tape. The volume 

of the stone was estimated to the nearest 100 cc by displ acement of 

water in a bucket graduated in ~lf-litres. It will be appreci a t ed 

that neither the surface area nor the volume measurements are very 

accurate . However, surface area or volume of the s t one sampl ed are 

only two of the numerous factors likel y to influence the number of 

individuals collocted on the stone, and it was felt that tho t i me used 

in making accurate measurements , particularly of surface area, would be 

l argely \"last ed . 

Replicate s~mplos were al so drawn from tho marginal vegetation 

biotope. In order to make sure thct the samples wore taken without 

reference to small changes in the fringe of veget~tion the first step 

was to place the SJmple jars in a line along the bank of thb river, each 

being a little over a metre from its neighbours. The biologic,1l 

samples were then collected by sweeping the hand not from the outer 

fringe of the vegetation in to the bank exactly opposite each sample 

jar. 

The hand net used in sampling both the stony run and marginal 

vegetation consisted of a net 35 ems deep on a strip brass ring 3 em 

deep of 25.4 em (1011
) diameter mounted on a handle about 2 metres long. 

The net was bolting silk with 23 meshes/em (58 meshes/inch) and an 

average distance between the meshes of 0.29 mm. 

There were several important factors which guided the decision 
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on how tte current speeds were to be measured. First of all i t was 

obvious, on account of the turbidity of the wat.::r , tha t it would not 

be possible to measure the current speed in the vicinity of a particular 

stone wi th cny nccuracy. Secondly it is extremely doubtful whether 

such measurements would be nt all neaningful because of the great 

variation in current speed around a stone in a r apid. It was 

therefore decided t hat the current should be measured in n l nrge number 

of places in the r apid to give some idea of the average speed of the 

water. Differences in the speed from sampling point to sampling 

point might account for some of the differences in the fauna , but 

differences in current speed could not be used to account f or the 

differences between the fauna of individual stones at single sampling 

points . The next consi deration was whether to measure the current 

before or after tnking the biological samples. I deally it should be 

measured before the run is disturbed by taking s tones from it, but the 

walking tl~ough the run involved in measuring the current speed would 

disturb the f auna . The current speed was therefore measured after the 

biological sampling ~d been compl et ed . Current speeds wer e measured 

with an Ott Laboratory Minor propeller driven current met er. 

Wa ter samples for mineral analysis were coll0cted separ a tely 

from those for analysis of combined nitrogen . The l atter were preserved 

with mercuric chloride ~ccording to the method of Hellwig (1964). The 

water sample for mineral analysis was collected in a 4 .5 litre plastic 

container. This w~s filled by a quarter ~t roughly equal intervals 

which were estimated to cover the whole time tha t it took to collect 

the biological s~ples. Each tliae water was added to this large 

plastic bottle a+ lit r e bottle with mercuric chloride was filled and 

the pH 3.Ild temperature of the via ter were measured . At Station 51 

(see below), where only water sampl es were collec ted, the interval 
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between ::::-mpling ;m.s 10 minutes . At the other stations the interval 

between collecting samples was always gre&ter than this and often up 

to 45 minutes . Chemical samples were collected in this vTay in order 

to reduce the possibility of a small batch of unusual w•ter producing 

a misleading analysis result. pH w~s measured with a Lovibond 

Comparator. Phenol red, thymol blue and diphenol purple , which 

together cover a pH range of 6.8 to 9 . 6,were the indicators used. 

Tempe!ature was ~oasured with a mercury thermometer. 

Laboratory methods 

Initi~lly 10, but later 5, biol ogical samples were drawn at 

random from the sampl es coll.;ctcd at each sampling point, and the 

animals in these samples were identi fied as far as possible and counted, 

using a binocular dissecting microscope. Contr~ry to the sample 

counting procedure adopted in the recent past in South African river 

surveys (All anson 1961, Chutter 1963, and the studies on the Vaal Dam 

Catchment l ater in this thesis) all tho nnimnls were counted in every 

sample . 

Th,: surf:~ce area of each stone was then c.::tlculated from the 

di mensions measured in tho field and the numb8rs of Ell1imnls collected 

from the ston~ were converted by direct proportion to the numbers which 

would have been collected lli~d the stone had a surface ar ea of 1000 sq 

ems . On one occasion (Station 54, J~uary 1964) the measuring tape 

vw.s mislaid and only the volllfles of th.J stones wore knmm. For this 

series of samples the surface ~..rea was estinn ted from a curve fitted 

by eye to a graphic31 plot of ~11 tho known surfac3 areR/volumc r el ation­

ships for stoneG collected from the same sampling point. 

Water samples were Jnalysed within two weeks of being brought 

back to the l abora tory. Analysis methods were those adopted by the 
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Netional Institute for w~ter Research, ~ recent descri ption of which 

is given by Edlwig and Noble (1965). 

A genaral description of the V:J..':ll River in the Warrenton area 

A fcH miles nbovc the vilL:.ge of W.:1.rrenton Ct major p .. nt of 

the flow of the Veal River is diverted, by means of a weir and a c~al 

system, into a large irrig:'ltion scheme in th0 valley of the adjacent 

Hertz River (Fig. 1). Above the Vaul Hartz Diversion Weir the country­

side and r a te of fall of the river ar e extremely fl~t with the result 

thet the relutively lmv wall of the weir holds the ;.;ater of the Vo.rtl 

River beck some 35 km (Fig. 2) . From th8 Weir to Windsorton the river 

bed i s mainly stony and the river f c..lls r apidly, cutting through an 

escarpment . From vlindsorton to R.1.rkly West thG countryside is again 

fl~t and tho bed of tho river is ma inl y Skndy. At Barkly West its 

r a te of f all ag:J.in incrc~ses as the river cuts through another escarpment. 

The steeper f ells belOl·i tho ~Teir c::nd bolov; Br .rkly vl..;st are ::malogous to 

the Rejuvem.:.tion Zon.; in tho Tugela River (Oliff , 1960:.) . 

Alluvial diamonds ~re found in thi s part of the Vaal River, 

with the rvsult that tho river bed has in the past been considerably 

disturbed by diamond dig5ing. Rocks ~nd boulders have been lifted 

fro~ holes in the river and loft in huge heaps wherever convenient , 

thFt is most often in the bed of the riv..;r where they form artificial 

islands . During the period of study disturbance of tht r iver bed on a 

large scale took place only at Windsorton, where a coffer dam was built 

through a stony run which had been e sampling point . 

Tho sampling programme nnd sampling points 

An 0xploratory visit to the area was carried out in I~y, 

1963. On the basis of results obta ined during this visit and of the 

objectives of this study the following sampl ing points where chosen ~d 
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visited in October , 1964, and Janurtry, April and August, 1965:-

Station 51. I mn.edi ately below tho Vaal H__rtz Diversion Weir. 
Tho bed of the rivGr 1·m.s co.,1posod of very l arge boulders 
here , and there was no stony run from which faunal 
samples mi ght be drc:m. Only water samples for 
chemical analysis were therefore collected a t this 
point . 

Station 52. (Plate I). l .. t the r'..rria Prinsloo Bridge into Warrenton. 
The bed of the river w2s stonJ Jt this point and the 
river wns divided by a nQ~bor of SL~ll stony islrnds. 
The river is of tho order of 300 m wide , the bridge 
(Pl- te I) about 400 m long. W::ter saT!lples .:md the 
stony run faunc. were coll0cted nt this point. 

Station 53 . (Plrte II) . On ~ f .xm ~bout 5 km below Warrenton whvre 
ther 8 was a bone- meal f 2ctory ~bout 400 m from the river. 
At this st·.·ttion the rivor I•Tas wide and slow-flowing but 
still lTir'1inly vii th c. stony bottom . \&Then tho sampl ing 
point ;ms visited the effluent from the bone-mt..al 
factory did not reach the rivor, though it was cle2r 
that tho effluent docs very occabionclly do so. The 
biotope formed by a fringing growth of vegvtation 
dominated by Cyporus sp. -nd including some Scirpus sp. 
was sa.:1pled for animals, and w::tter S[:inpl es for chemical 
analysis were collected here . 

Station 54 . On tho fJXm Stonehill about 15 km below W3rronton. 
At this sampling point the river was divided by a l arge 
stony isl.:-nd . The:; biotope s.:u.1pled vms .!1 stony run :md 
wa ter samples for chemic .. l .:m:1lysis were coll ected here. 
The channel containin!; the stony run from which the 
f -:.un:l ~>ras collected vms dry on the third and fourth 
sampling visits and this point was abandoned in favour 
of StGt ion 54a. 

Station 54a (Plate III). On t he farm ~Ji trand :.bout 13 ko below 
Warrenton. HerG the mr.in body of wr.ter (to the right 
of Plate III) ;;r;.S flov;ing very f ast and cascading i n 
pl~cJs, and the river was about 40 m wide across t he 
r apids . Sc.mplin5 of the f~unu. lvns undertaken in the 
stony run in the c0ntre of tho ple.te, where the water 
was flowing fast but not cascading. In ~ddition to 
faunr-.1 samples froo the stony run biotope , water samples 
for chemical ~n~lysis were collected . This sampling 
point wns visited in April 3nQ Augus t, 1964, when 
St~tion 54 w~s dry. 

Stdtion 55 (Plate IV) . At Windsorton. Here pools in th~ river 
wGre long and th~ river was :1bout 80 m wide. Faunal 
samples from ::.. stony run ,md vratGr samples for chei:Jical 
analysis w0re collected. ~ThGn t he fin~l field trip 
>vas undertalGm a coff or drun had b~un built across the 
biotope prJviously sampled. The August, 1964, sampl es 
were therefor~ collected 3t the nuxt stony run upstream. 
This vms ~bout 2. 5 km r.bove St::tion 55 nnd 1;as called 
Sta tion 55a . 
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Station 56. (Plc.te V). At Barkly West. The b~d of th0 river 
was stony hero and whore sampled it was about 100 m 
wide. Water S<~mples and faunal samples fron the 
stony run biotope vmre collected. 

Environnental mee.surenents, May 1963 to August 1964 

Air c.nd \'1::: ter temperatures 

All reg,dings of vmter temperature were tr!.lde in obviously 

moving wat0r above stony runs, except at Station 53 where readings 

,..rere made &bout a yard from tho bank of a l:J.rge pool. The water 

temperatures are summarised in Table l . The maximum recorded 

temperatures are probably closer to the 3Ctual maxima than arc the 

mi nima , as many records ~vero made in tho afternoon, the period t'lhen 

ter.1perc:.turos would be ::tt their highost, but none \vere made in tho 

very early morning. The comparable results show that in October and 

January there 1iJaY have been little difference in temperatures along 

this stretch of the river. In April there \vas a gruater difference 

between the t~mperJturos qt the Vaal Hartz Diversion Weir (Station 51) 

and ~t B~rkly West (Stc.tion 56). How over COIJp::ra ble records .J.re so 

few that they do not justify the drawing of conclusions about temperature 

changes along this stretch of tho river. 

The South Afric.·m Weather Bureau IJ.J.intains weather sta tions 

at KDnberley and in the Vaal Hartz irrigation area. St1.tion 56 

( B·.1rkly West) is about 30 k,.l west of Kimberley, and the Vaal Hartz 

weather st3.tion is about 20 km north of ~lrrrenton. Comparison of air 

teiJperature data from these two weather stations showed thnt:­

a) the mean normal r::onthly temperature was about 0.5°C higher 

at Ki mberley than ct Vaal Hart z, 

b) the minimum average daily temperature per month and the 

0 lowest temperatures recorded each month were about 2 C 

lower at Vaal Hartz th~ at Kimberley, and, 
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c) th. .. re ·,;ns little difference ..:..n the maximum average daJ.ly 

temperatures per month or the highest tempc:r:~tures recorded 

each month. 

Thi s means that air temperatures probably did not f i 11 quite ·'lS low 

at Sta tion 56 ~s they did at Station 51 ond the other stations cl ose 

to W:rrrcmton . However maximum a ir temper c tures were probably about 

the same a lon.; the )rhole cf this strGtch of the river . This small 

di f f erence in a ir tempera ture s indicates that water temperature 

differences, if thay are present, a r e unlikely to be l arge . 

Rainfdl 

The se:::.sonal distribution of the: ~ainfall at the Kimber ley 

and Vaal Hartz weather stations is the same , though the Kimberley 

normal annual r~infall is :- bout 20 mm l ess thnn the V':lal Hartz . The 

area i s one of summer ; :1infall (Fig. 3) and during th.; study period 

there were heavy rc.i.Yls in April and November 1963 and in March 1964 . 

The rainfall dat.::t and c.lso the c- ir t emper :1ture data uhich 

h'1ve been presented here were obt .. tined from the 'iYJonthly Weather 

Reports' issued by the South Afric::m Department of Trnnsport . 

Flow 

Th~ flow of th~ river (Fig. 4) followed the rainfall cycle , 

the greatest flo~TS being recorded in the summer. HOI•revor loca l r..1in-

fall is not responsible for the ma jor flow fluctua tions in this part 

of the river . They are l a r gely governed by t he r c.te a t which wa ter 

is rele~sed from Va~l Da~, ~bout 580 kilometres upstre8~. There i s 

however an import::nt loca l influence on the r a te of flovr of the river . 

The Va..-:tl Hartz irri g.::.tion far11ers do not usc vmter on Sund:::.ys, 3nd the 

unwantE.:d \mter is <~llov'ed t o f low down the Vaal instead of being 

diverted to the irriga tion scheme. The water takes about a day to 
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reach the irrigation fnrm8rs so that there ~e peak flows in the 

Vaal on Satu:...·cl~:.yt- (l''ii:,. )) fv:i.:i.o;red by C1 sudden drop in the flow on 

Sundnys as water is diverted to meet the 1.0nd:-.y irrigation de:::Jand. 

This •,reekly p,:::. ttorn of dc.ily flow was I!lc'1sked by high flows and it vms 

not upparent when irrig.:::.tion water was not being used at all (Fig. 4) . 

It was, however 1 apparent for the grvater p'1rt of the time that the 

river i-TaS being studied. This is unusual in South African summer 

r ainfall area rivers, cs the flow of these is relatively stable in the 

dry season (Fig. 6). 

Water chemistry 

Sampling points used during tho preliminary survvy (May 1963) 

did not all coincidG with those used l .:::.t<3r, and replicate vrater s::u:J.ples 

were not taken . However cerb.in results are of interest and .:u-e shown 

in Table 2 . By comparison with the Great Berg River (Harrison & 

Elsworth 1953) and ivi th the Tugel n (Oliff, 1960a) ni tr<-tG and Kjeldahl 

nitrogen figures were unnaturally high. However it is obvious from the 

analyses that the c~urce of this l nrge amount of nitrogenous compounds 

was above tho Vr .. al Hartz Diversion vleir. Thero was no syste~'1tic 

tendency for totcl nitrogen to incrt:ase or dGcrease down the river in 

spite of there bej.ng samples above Qnd below the village of \'Jarrenton. 

Free Jnd salinv ammoni• incrc::tsed in concentration from Station 51 to 

Station 54 and org~ic nitrogen decreased sharply but less evenly. 

However these changes were not substantiated in later sample series 

and they were therefore prob...:.bly tho chance outcome of snap s::tmpling. 

The concentrations of forms of nitrogen found during the m::tin 

study (Table 3) were far 1ovrer than those recorded during the preliminary 

survey (Table 2). Apart from one instance when the replicate nitr::tte 

an::tlysi s figures were 0.11, 0.04, 0.06 and 1.47 ppm, there was very 

little variation in the results obtali1ed from the four separate water 
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samples taken on each visit to each sampling point. Comparison of 

analysis results from individual sampling points revealed that they 

were rath8r variable. Mean values have therefore been given in 

Table 3 and they show tha t in January the concentration of nll forms 

of nitrogen was lower than a t other times. Except for free Gnd 

saline am.I:!onia, for which results v1ere variable , the concentration of 

all forms of nitrogen was lower at Station 56 thGU it was at Station 

51, but the analyses for individunl sampling points were so variable 

that it was not possible to establish where the reduction in concentrations 

took place. 

The pH of the water was rather high (Table 4) and varied 

little , indicating with the high total alk~linity (Table 3) that the 

''fater was well buffered. Turbidities wore high in October, January and 

April, but at all times the turbidity of the water decreased bo~veen 

Sta tion 51 nnd St~tion 56 (Trble 3). This decrease was sufficient 

to be noticed in the field without directly comparing w~ter samples. 

Sulpha t es and chlorides were higher in Jan~y 1964 than in April and 

August. It is not unlikely that the high sulphate concentrations 

recorded in Jcnuary originated in the gold mining areas of the Southern 

Transvaal and were carried down by the high flows of the river in 

Jcnuary (Fig. 4 ). High sulphate waters are known frou the gold­

mining areas (Chutter 1963, Table 1). Sampling was too infrequent to 

arrive a t nore detailed conclusions and the rr.ain purpose of Table 3 is 

to give an idea of the type of water in this pJrt of the Vaal River. 

Environment~l measurements , stones in current biotopes 

The environmental v: .riables which have been discussed thus 

far hL~ve been the type of vari ables which would affect the fauna of cny 

biotope. However vnric:blGs such as the current speed and the epiphytes 

growing on stones would be important only to thG anim9.ls living in the 
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stones in current biotopes. These are described here. 

Current speeds 

The mean current speed (Table 5) at most sampling points 

followed the flm.; of the river (Fig. 4), higher mean speeds being 

recorded when the flow was higher. Thus the flow was highest in 

October, lower in January, and louest in April, and at .ull sampling 

points except St~tion 56 the highest mean current speed was recorded 

in October and the lowest in April. To judge by the August flows 

(Fig. 4) current speeds vrould have been even lower then than they 

were in April. 

In October and April the highest mean current speeds were 

recorded at Station 55 and the lowest at Station 56. In January 

Station 55 still had the highest speed, but no~or the speed ett Station 

56 was higher than that at Stations 52 and 54. 

52, 54 an.d 54a were of the same order. 

Epiphytes on the stones 

Speeds at Stations 

Dr. B.J . Cholnoky was kind enough to exa..~ine the epiphytic 

algae and plants which occurred on the stones and to name them for the 

author. 

Epiphytic algae ~vere not seen on the two sampling visits 

paid to Station 54. At the other stony run sampling stations short 

dense growths of epiphytes were present on top of at least some of the 

stones in October, 1963, Ja.."luary and April, 1964. These grmTths 

consisted mainly of Cladophor2, Stigeoclonium and an alga belonging 

to the Oedogoniales. In August, 1964, there were thick bro~om mat-

like grovTths of algae on top of all the stones at Stations 52 and 

54c; at Station 55a the stones were covered with a very thin layer 

of extremely slimy growth, presumably diatoms, and at Station 56 the 
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mat-like growths were again found . Trailing or conspicuous green 

algae were not observed at Stations 52 and 55a, but they v.ere present 

at Station 54a and were cbunJant nt StLtion 56. The brown mat-like 

growths at Stations 52, 54n and 56 ~rere ~ade up largely of the diatoms 

Cymbella a.'1d Synhedra, while Stigeoclonium sp . 1vas also found at all 

thre0 stations . 

some Spirogorra. 

At Sbtion 56 there w~-s u. lot of Cladophorc.. and 

Cocconeis pediculus, a diatom seldom recorded in 

South Africa, was abundant , .. t Station 56 -,.;here it was gro;1ing 

epiphytically on the Cladophora . Cyanophyta , mainly Oscillatoria sp., 

were pr8sent at all three sru.,pling points but v-rere not abundant. 

Cholnoky's comment on the algal flora was that it indicated an unpolluted 

water with a high pH, which agrees well with the chemical data reported 

above. 

The fauna of the stones in current 

General remarks 

At the beginning of the study tho fauna of ten stones at 

each sampling point V 'lS counted. Hm·1evor when the January samples 

came to be analysed it became apparent that there was not tiue to 

count the anim~ls on so many stones . In that month and thereafter 

the fauna of only five stones from each sm .. pling point was analysed . 

However because the surface arc~ of thG stones collected at Station 

54 in January was unknmm n.nd had to be estimated from the vol ume/ 

surf.J.ce are•- rel::J.tionshi ps of the stom~s collected in October (see 

above) the ~imnls from ten stones were counted in January at this 

station, as having more counts for this sample seri es would help to 

cancel out the effect of having to estimate surface areas. (The 

term 'sample S<:Jries' has been used here to describe the faunal sa.J.ples 

collected during a'1y one of the field trips from any one of the 

sampling points and bUbsequently analysed . It is used 1·1i th the 
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same meaning on sdveral occasions in the pages which follovr .) 

The mean numbers of individu,.<tls per 1000 sq ems stone 

surfuce, together with the numbers of stonE:s on which they vrere found, 

for tho com:nonest stones in current animals are shown in Table 6. 

The densities of animals in sample seriJs were often hi;hly variable 

and there was then a considcr~ble overlapping of single sample 

densities in different sar,plo series, vi hose r.,ean densities differed 

by fairly large amounts . In vievr cf this it was necessary to use a 

statistical comparison of density data in pairs of semplo series to 

test whether they came from populations likely to be of th~ same or of 

differing sizes. Hovrever the numbers of ani mals recorded in single 

sample series could not be fitted to a theoretical distribution and this 

had two important statistical consequences . Firstly it meant that 

non-parametric statistics h~d to be used instead of parametric 

statistics. Secondly it meant that the reliability of sample means 

could not be calculated and expressed in the usual forms suc~1 :::ts the 

standard error or the standard deviation. 

The Ilrum-vfuitney U Test (Siegel 1956 for theory, Owen 1962 

for significance tablos) was used to compare sample series . The 

probability of the samples being drawn from populations with the sc~e 

density had to be 0 . 05 or less before it w:::ts accepted th'lt the sample 

means represented populations of diff erent sizes. The Spearman Rank 

Correlation Coefficient w~s culcul ated ~han correlations were L~vestigatcd . 

Correlations were regarded as significant only if their probcbility was 

0.95 or greater. Thvre are of course two kinds of correlations . 

The first kind is positive, me:::tning that higher and lower numbers of 

tho quantities being investigated are found together . The second 

kind is negative , meaning that higher numbers of one qu,m ti ty are 

found where lower numbers of the other .:::.re found and vice versa . 
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General description of the stones in current fauna 

Tho commonest stones in current ani mals were the ~yflies 

Baetis ,glaucus and NcurocHenis sp., the cnddisflios .Amphipsyche scottae 

and Cheumatopsvchc thomass~ti, Simulium chutteri and Chironomi dae of 

th~ subfamily Orthocladiinae (Table 6). These and the ~jority of 

other common stones in current cnimal s were recorded from all the 

stati ons where the biotope "ms sampled. However, tho density of the 

different unim~ls varied considerably from sampling point to sampling 

point and also from se~son to season. For example the gr eatest 

numb0rs of Simuliidae uere found at Stations 54 and 54a and Simulium 

densities were rather low in January. 

densities were hi ghest at Station 56 . 

Neurocaeni s ru1d Q. thomasseti 

In the sections which follow, 

the vari~tion in the faun~ is related to th0 variation in environffi3ntal 

and bi otic factors . 

The r3rer stones in current animals, toLether with the 

rarer marlinal vegetation animuls, are shown in Table 7. 

Seasonal voriation due to life- history 

In the aquatic insects with aerial stages it frequently 

h1.ppens th;.t the developmentnl stages ~rc pr0sent in rivers only at 

certa in times of the year. The life histories of very few African 

aquatic insects ~re known, but there were certain insects in the lower 

Vaal River whose se~sonal changes in 3bundance were probably primarily 

related to life history phenomena. N&urocaenis sp. was not found at 

.c1ll in the sm.ples collected in August (Table 6) and this was probably 

due to life history, as it also vanished froo the Berg River (Harrison 

& Elsworth 1958, Table 16, as Tricorythus) and from the Tugela River 

(Oliff 1960.::., Fi gure Sa) in the winter. c~ntroptilum medi um \'Tas 

found mainly in January and not at all in October and August . This 

pattern of occurrence wcs also found in the Vnal River below the Vaal 
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Barrage (Chuttcr, 1963, Tabl es 12, 14) and in tho strc~s and rivers 

of the Vaal Dow Catchment (Part 2 below) and is th~refore probably due 

to life history. 

The: sce.rci ty of liydropsychid juveniles in August ( ·rabl e 6) 

suggests that tho Hydropsychi dae encount ered Dl thi s r .~t of the river 

do not have winter hatching eggs. In January very large numbers of 

adult Hydropsychidae were found. This tn.ken with the rath~r low 

numbers of A. scottac, Q. thomnsseti .:md Hydropsychid juveniles 

occurring thon suggests th ... "l.t the grL.a.ter part of the popula.tion was in 

the adult stage at this time . Porifera had numerous gemmules in 

October, were very scarce in January, not recorded in April, and were 

found at three of the four sampling points in August, when a few 

ge~les were found in only one colony. I t would therefore appear 

that the scarcity of Porif0ra in January ~d absence in April was due 

to a l ife-cycle in which the summer and autumn ara spent in tho resting 

(gBiillJU.le) stage. As would be exf: cted ? Sisyra sp. (Neuroptera, 

Sisyridae) larvae 1-10re found only whvrc Poriferc vTCre found . The 

ClLloceran I~oin& sp. wer e not recorded anywhere in August, 1964 , and 

this is typical of tho seasonal occurrence of this an~l in South 

Africa, where i t has previously been recorded mainly in the suwrr.er 

( Chu tter, 1963) • It i s perhaps surprising to find this Cladoceran in 

a stony run f~una and its presence was a lmost certainly due to its 

being swept through the stony runs , rather than to its livli1g there 

perm:men tly. 

Faunal vari~tion with size of stone sampled 

The variation in surface are:t of the stones whose fauna is 

described in this study is shown in Table 8 . The smallest stone had 

a surface area of 280 sq cos and the l ?xgest a surf:1c0 areJ of 1698 
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sq ems, w!lilc the grel!tdst r : . .ngo in stone size for a series of samples 

from one sampling point was 682 to 1698 sq ems (Sta tion 56, October). 

Correlations between stone-si ze and density/1000 sq ems of 

the species found on h ·tlf or more of the stonus in any sample saries 

were ostiiDPted using thd Spearwan r ank corr0lation test. All the 

results could not be lumped togethe:r for the test ~s Seasonal changes 

in donsi ty snd ch{CllgeS in density due to sai!lpling point could not be 

eli::llnated. Because Stution 54 was in a sG-mi-perrnan:mt stony run and 

had a peculiar f:-~una ( se0 below) , dcta from this s:.mpling point \>Tere 

not used in correl~tion tests. There w~s therefore a maximum of 

fourteen correl~tions (four ~ach for St~tions 52 ~~d 56, two for 

Station 54a , three for St~tion 55 and one for Sta tion 55a) for each 

species. 

The species whose densities were significantly correlated 

with surface ~rea of stones in any of the correlation tests are shown 

in Table 9 . In this table signific.:mt (P ::::;» 0.95) positive correla tions 

would mean that the density of the an~ was higher on larger stones 

and significl!llt n~gl!tive correl~ tions would m~~n that tho density of 

the anir~~l was higher on smaller stones . In all th,; cni :.tls shown 

in Table 9 the proportion of correlation t ests with signific~t 

results was low nnd it was concluded that, in the r~gJ of surface 

areas of the sa.lliplE:;d stow~s, the density of all sp:1cies vnri~d 

independently of the surface ar~a of stones. 

Such is the n~ture of tho avcilable data and test used that 

lud any species density shown a constant significant correlation \'lith 

stone surface area, then surface area would have been an unusually 

i nportant factor in the species' choice of habitat . It would have 

meant that surface ~ea was QOre inportant thJU , for instance, current 

speed , shape of stone cmd the way tho stone 1-.as resting on the river 

bed. However, there are animals in South African rivers such as the 
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large mayflies C8ntroptiloides bifa sciatum and the Oligoneuriidae 

which ar0 found cninly under ston~s too l arge to lift from the water 

single-handed. 

w~ter chemistry ~nd th~ fauna 

A l~rge IK~t of the total nitrogen in the water was in the 

form of organic nitrogen (Table 3) indicating tmt there may h:.ve 

been rather large ~ounts of microplJnkton in the water. The 

impoundment behind the Vaal Hartz Diversion ~leir would provide suitable 

sheltered conditions for this to develop. 

Harrison (l958b) found that n~ld pollution lead to the 

development of l arge Sioulium populations some w~y downstream from 

the source of the polluting ~~terial end this he ascribed to the 

development of large quantities of microplankton on which the Simulium 

were feeding. It is therefor~ distinctly possible that the large 

Simulium populations from Stations 52 to 55 (Table 6) developed 

because ther e \-Tas 3.11 ar.aplJ food supply for them. At Station 56 where 

the amount of org~ic nitrogen in the WJ ter ·ras lowest Simuliuo 

populations tended to be swall est . HmlE:Vtlr, tho JVailability of 

microplankton food was obviously not the only factor governing the 

abundance of the Siouliidae for the sampling point nGarest to the 

Diversion Weir (Stati on 52) did not have the l argest Sikulium populJ tions . 

Total nitrogen concentrati ons were lowest in January possibly 

due to th~ floods of the previous fortni ght (Fig. 4). There were no 

r eally large Simulium l arval densities in January and it could be 

that suitable food was less abundant then than at other times. 

No clc~ relationships between the other chemical features 

end th0 f~una were found. However, tho low turbidity of th0 water 

in August, a physiccl characteristic shown with the cheni cal features 

in Table 3, wa s very impo·. ·tant as the greeter transp:rrcncy of the 
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water then h8lps to account for the l arge· growths of epiphytic nlgao , 

which did a ffect the fauna . 

Current speed and the stones in current f~una 

Ne;_:.n curr&nt speeds at Stations 52 ".lld 54 and at Sto.tions 

52 and 54a differed by so little in e:::tch of the months th3y were 

measured (Table 5) th~.t current speed does not svem likely to account 

for thv faun~l differ~nces bdtween these st~tions. The fnun::t of 

St::ttion 54 was unusual because of the sGrJi-pcrrnanent nature of the 

biotope and is thorJfore l eft out of consideration in the rest of 

this section . 

In Octob~r ~d Januory current speeds a t Sto.tion 55 were 

hi gher then 0lsewhere . Hydropsyche sp . density at this stati on 

nppeared to be roL.ted to current spoed . In OctobJr and January 

this anin..1.l was most o.bund~.nt at Stotion 55 , less nbundu.nt a t Station 

52 and not recorded at St~tion 56 . In October this donsit~ change 

followed current speed chonges behroen the three snmpl ing points , but 

oven in J<'nuary the correlation began to brenk dmm :.s the current 

speed at Station 56 was of the saLe order as that ~t Stntion 52, but 

Hydropsyche was present at Station 52 and not recorded ~t Station 56 . 

However, as will be di scussed l a t er,the density of this speci vs 

followed that of £. chutt eri and there was no evidence th~t £. chutteri 

nunb0rs wore highest where current speeds were highest . 

Current speeds were variable at St~tion 56, but in October 

they were a lot, r~d in April n little, slower than elsewhere (Tabl e 5) . 

The rr;ean densiti es of .Amphipsyche scottae, Cheuna to psyche thorrasseti 

and Nuuroc::tenis sp . were higher a t Station 56 than elsewhere . 

However , counts of these anim~ls often v~ied considerably from stone 

to stone . At Station 56 in October the me~ number of Q. thomasseti/ 

1000 sq ems 1-la s 210 (Tnbl o 6) , but this was hrgely due to one stonE:l 
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wi th 1329 inuividu~ls/1000 sq cns . Wi thout thi s stone the m3c~ 

d~nsity of C. thon~sseti in thi s sample series was 77/1000 sq c~s . 

The ~:'UID-Whi tney U Test consequently showed tha t ther e .v.::s no signi f icant 

d i fference be tw0en tile size of the popule t i ons .:::.t Sb t i ons 52 Dnd 56 . 

I n ! · scotbe tht: de:nsi t:· in October t-ms h i ghest a t Sbtion 56 , but 

then higher nt Str..t i on 55 th:m :1t Stet ion 52, so t h:1t density ·:as not 

i nversel y r e l .:::. t ed to curr ent Sf~ed . I t is ther efore unl ikely tha t 

current speed T>.:J.S the mo::;t i Lport:mt f actor brineing a bout the hi gh 

densi t i cs of t hese r.nirr:: .ls 3 t St c..ti on 56 . 

i..s ·ms pointed out fro:.1 n con::;iderdi on of the r ol ::1tion 

be tween current speed ~d flow (p. 16 above) it seems l ikel y tha t the 

current speeds wer e lm·mst in Ausust bec~.u!:>e the flows wer e: l owest 

Thi s r:.1ay h .ve pl::yed a part in the "tpp.;::Jr ance of the epi phyti c 

[Towths in such profusi on in August . Although th8 numbers of sover~u 

types of anL :·,ls incr::n:.sed, this rl.:ts in nearly ;_very cc.se a r esult of 

the incrL~se i n t he opiphytds (sJG p. 31 ) . Hm·mver , thi... Au.;ust 

incru 1se in thd nurnk rs of t-1er::,.i thidet: ·-..nd Simulium l c.rv.:-c p'lra s i t i zed 

by Mermithidee was not directl y re:l a t cd to the incrc.:ts e in the epi phytes, 

for the numbers of th::;se rmi n.J.l s incrc.<sed c.t Sto.tion 55a where t h<:lr b 

\vc.s no 1:-'rge incr·-ns c in the epi phytes . It i3 ther efore possi bl e 

t rot the L~rge numbers of Mer nithi d. c then ·TerG due to low"r curr&nt 

speeds, t hough i t must b0 .:tdni t t ed tha t it i fJ cquc:.lly possi ble tb-:t 

t his s e:1son .. l change in abundance wns rel~ted to t he filermi thi d life­

cycl e . 

Animals ::tssocia t ed with p':rticular stone chc.ractori stics 

At t i mes of th~.. :,"0:1!' other thnn b.ugust there ~rero al ways 

some stone s with shor t tuft:,· growths of f il-:1wentous .:1lg"lo on top of 

thc::m ( p . 16 above ) . C~.toxvethir-:. and Chironorr.id l urv.:.e vrer e :1bundant 

in the nl g.3.e on these stones . As .:1 r e sul t of thi s pref erence for 
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al gao covered stones there was a signific~t positive correlation 

between tht: densities of Catoxyethira and ChironoLini from series of 

s~mples ~nqlysed at singl~ s~mpling points on tt~ sa~a day. Hmwver, 

the Orthocladiin~u, even though their density increased shJrply in 

August whE..n thick :""ats of diato:.s and algae appe-:.red, l"lere equally 

abundant on the stones with and without ~lgae at other tiwcs of the 

ye::u:. 

In the field C~enod~s. Choroterpcs (Euthraulus) sp. and 

Gomphocythere appeared on thos~ stones with a cavity und~r the sid~ 

away from the direction of flmv. Th~ ob8ervation that these three 

species occurred together was confirmed by the dab for Ste.t ion 52, 

which showed that the correlation betwe~n the three groups :·~s positive 

and significant. At other saroplL~g points one or other of these thrGe 

anim.<tls T;/E.s usually re.re but carrel '1 tions betPeen pairs from th._ three 

groups were olw~ys significcnt and positive. Choroterpes (Euthroulus) 

is very similar in body form to th~ European Habroleptoides modesta 

(Hagen) uhich Ruttner (1963 , p. 239) illustrates as an example of a 

cavity dwell·3r. In the v.~ o.l Dn.::; C:ttchmont Chorot&rpes was often 

extremely abundant in the stones out of the current. 

The correl2-tions between the species ossoci·~ted with ~lg.<te, 

and those beh1een the spccic..s associated with cavities, were the only 

correlctions which were found in a l arge n~bor of the sample series 

from the various sampling points . Other p.irs of animal groups or 

species were occ~sionally significantly correl~ted with one nnother, 

but there vTere so rrony sc.mple series i n which the corrclc..tions \vere 

not significant thr~t tho signi ficant corrvlations must be regar ded ~s 

spurious. 
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Water lev~l fluctuations excl usi ve of flooding ·md the s t ones i n 

current L1une:. 

The river w:-~s wi dest a t St ::t i on 52 , n :rrowest a t St; tion 54:! 

and of int er medi::t c.. width :- t St::ttions 55, 55a r:md 56 (descri ptions 

of s~pling points , p . ll ) . Chrnges in w~t~r l evel duo to the 

weekly f l uctuation in daily f lown (Fig. 4) would be greatest wher e 

tho river uas narrowest (Sbti on 54rJ .qnd l e-.st -vrhere th:) river was 

widest (Stction 52) . 

The n~in di fferences between the fauna of Stations 52 and 

54a were th~t £. chutteri and Hydropsychc sp. were nore ubund~nt ~t 

St_ tion 54a :!nd £ . adorsi, £. darnnosw::, .§.. r.1cma.honi and !l:tcronema 

ccpense were morv atundnnt nt St~tion 52. ii· scottee was found in 

lovT nur.1bers at Stat i on 52 , but w.:1s not r Gcorded at Sto.tion 54~ . • 

Cbaunntopsych~ tboF~ss~ti :-nd lTeurocaenis densit i es were very variable 

from stone to stone 1·ri th the rosult th3.t the differunces b0t11cen the 

::e.?n numb:;rs of those nn~ls .:: t the t-,ro s ·..mpling points wE.re not 

subsb.nti :.ted c.s prob:::.bl:J popul:lti on density differonc3s by the M-.:nn­

Whitn~..-y U T·.;St. 

These groups of ani mal s ';hose dcnsi ties diffcr<..d s i gnificantly 

at St~tions 52 tnd 54a ~11 belonged to groups which str ain th~ir fo0d 

froo. tht:: w_ t er , tr.o Hyd.ropsychi d c:1ddis :.t.l'ld the Si::ruliidae . Hovrevt::r , 

the current s~~~s : t t he two sarrplin~ points di ffered by so little 

t hat the f nun:-1 differences mey not b~ ~ttributod to current speed 

differunc~ s . 

The densities of the nnim:J.l s ~t the sampling points further 

doW11stre~m than St~tion 54n , where th~ fluctuation in water l ovcls 

would be expoctud to b0 intermediate botwGen those .qt Stc tions 52 and 

54a, were not int~rnediut3 between those r ecorded a t these ~vo st:J.tions . 

Possibly these saopling points iiCr e sufficientl y far awcy from St : t ions 

52 and 54a for oth\?r factors, such -.s di stance froa the Di versi on Weir 
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( whi ch mibht bcl inversel y proportion:-:.1 to the J.nount of micropl~ton 

in the ~om. ter) , t0hlperr tur and turbidity hhich woul d 'Iff ec t algal 

growth and hence the food r~sourccs of the bi otope) to have ~n appreciable 

effect on th.:; f::un.: . • 

Hm:ovcr, ::.. sp...:ci ol ...:.nd i..Ylt~restin ..... c~ s3 of ~.-xtrc.ii.(.. w __ ter 

level fluctu1.ti on \·ms found ''.t Sta tion 54 , ;;here the bi otop0 sc-.rnpled 

··as pc.rt of '1 sid& channel of tho river 1thich dri ed up vThen flows were 

l ow. There \vJ.s a strong flow of ''..1 ter at this S11Llpl ing point in 

October , 1963 , and January , 196~ , but it wns dry in April ~ nd Au0ust, 

1964 . Froo a consid...,.ri!tion of the: flOiv p1.ttern of th2 river prior 

to these fiJld trips (Fig . . 1-) it wt.s esti m .t_;d that in October , 1963 , 

water could h~ve been pJrmancntly flowinG over the stones for J. ~~ximum 

of two months, while in J . .nu..:ry, 196!,. , it could h..w0 been pJrrr:..".ll0ntly 

flmvin..5 for only two re0ks . 

flood . 

The f~un~ rocord0d ~t St .tion 5~ in both October ~.nd January 

( T::tblc 6) ·.m.s unusu .. l J.nd its composition reflected the se11i- pernu:..11-.:nt 

flmv there . In October Q. chuttcri, :iLetis ,gl aucus ...nd ChironOl::id .e 

were th2 only .:tbund:m t .::ni r:uls and t'.nny min::tls · hich were ilidesprcad 

or .:-.bund:<n t '-lsewhert.. , such .::ts the othJr Eph..:m:..ropter ..... , tho caddis 

flies nnd the Nollusc.:t , Hbre r'trc or not rccord'-1 . The COITuni ty 

therefor8 r esmtbl cd that r j cord<:d during th~" early st::tges of recolonisa tion 

of Ln inten1ittmtly flowing strem in the W.._ stern C.J.pe , where Simuliid'le , 

Bo.etis spp . ~d Chironooidac v1ere the irrporbnt ear ly r_;-invadcrs 

(Harri son l958a, Tobl~ 40) . Anong the r.:tr~r animals tho leech 

?Sal iff' pcrspi co..x c.nd tho p'lr~,si tic Ne::.;::t todt• ( ?rkrr:ri. thi dae) were &ar ly 

re- invc.ders . Ho:rever, ?Q. porspicax wns found to bo prcdc.ceous on 

Simulii d.J.e nnd the ?Mermithi d.:.c \vert. Siwuliuo p.::trasitos, so their 

presence >LS mainly rd:1 ted to the very l2.rge nUIJbers of Sinuli UJ..: 

larv"'.e . 
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In J.mu:.ry tho faun.::. ;-m.s sinil.::tr to th:: Octob.::r f::una in 

th~t B~8tis glaucus end Sireuliid~a Wdre tho only r~clly ~bund~t 

(Uli~'lls, but S. chuttcri Vf<'-S v8ry much L.;ss :-.bunuant then in October . 

Thv lo\ler nu.t::ib.::Jrs in J::nw~ry could h.: ·vG ooen due either to tlL short 

_t>eriod th.., t th(: ·.mtcr lrd OCC!l flm;ing i.tJ. th.;: run, to th.._ flood th t 

occurrml during b.c,t short period or possibly to -. r ec.iuction in th..: 

c.Iilount of food .:- v" ilable vThich is discuss0d above (p. 22) . 

Th~ most iuportnnt point shmm by the faun~ 'lt Station 54 

is th:.:t rapids in scmi-perL:m€ntly flo:1ing p:-.rts of the r i ver bed o.rc 

important sitos of IJ.asoive Simulium chutbri l.2rval development . 

Floods and tho stones in current LLunc. 

The effect of floods on the ::;tony run f auna h...~n often bGen 

described in South Afric~ (Allun~on 1961, Oliff 1960~ , l960b, 1963, 

Oliff & King 196 ~) and (;lSe>vhero (All~n 1951, Jones 1951) . The 

conclusic1 , b..._s;;d on field observation8 ocdc with various SJ ::Jpling 

techni quds, of thes ... v:ork~rs w::ts th.: t flood- drastic:-.J.ly reduce the 

faun·:s of stones in flowing ~:.:: ter biotop-~s . I;·,ccn ( 1963, pp. 122, 

130-131) found it }-, ~d to believe tr.lt floods ·rould wash .,ni.J.Ils out of 

stabl~ stony runs, 3inc8 he would expect them to crawl into pl~ces 

suitably prot~ctod from th~ incr3Jsad velocity of flood waters. In 

the V:>al nt ~1:-.rr(:!nton hi3h flows occurred in th~.-· l a tter part of 

!>iovomber, 1963 , and in the I•Teek before so.w.pling in J".llu....ry, 1964 

(Fig. 4) . Signific~t decr0ases in density of severJl species or 

groups of animals -.;;.;re found .J.fter the floods (Tabl e 6) but species 

sho11ing J dccre.::se n t one s~aplin8 point often showed either no 

significnnt chanbe or somutimes ~ significant increase in density a t 

other s~pling points . Tl:e cnly species :.md groups :~'hich had 

January density significantly sL.all ·~r th:m the October density n t a ll 

s~mpling points wore Si.:...ulim, dru::rr1osu...., Chironm.:ini, nnd Hydropsychid 
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juveniles . Sever~l othzr species ~~d signific~tly s~ller popula t i ons 

in J.:munry than in October only a t th.J snmpling points dherc.. t hey vl€re 

most <'..bund:-..nt . Speci (?s iil thi s cc. tegory wer t=: Neuroceeni s sp . (Sta tion 

56), lwphipS'[Chv scottae (St.o.tions 55 :md 56) Chc..ur::.....topsychv thorr-~sseti 

(Stations 52 nnd 56) , Hydropsycho sp. (Sta tion 55 , Catox-,rethira sp. 

(Station 52) 'nd Si~uliuw ~cmahoni (St_tion 56) . Because of the three 

~onth interv2l be tween s~plos , i t is inpossible to ascribe any of these 

significant chcnges in densi ty solely to the floods , since tho life­

cycle of thu species uight in m1y case result in a mid-SULilllJr l J.rval 

population sL~ller tru~ the sprinc populJ.tion . Indeed thb vmuld 

appear to bo the case in Cheu1:1atopsyche thor::.:1ssc ti, thousc.nds of 

::.dults of which Here present c.t St.::!.tion 56 in Jonucry. Such numbers 

of adult Q. thomas so ti vrer0 not s~:.:en on other s::unpling visits • 

Floods could not be shO\in to h~v~ had .:my cffoct on tho 

density of .§.. chutteri populr.tions . b.t Sbtion 52 th,:) JonuJ.ry 

densi ty ''!S s i gnificantly l ar ger tr: m tho October populD.tion, in spite 

of the minor flood during the fortnight before th:. J c>nuJ.ry field trip 

(Fig. 4) , but ~t Station 55 the Junu~y .§.. chutteri density was 

signific~ntly smeller th.-..n the October density. Densities '1t Station 

54 were tk~k~dly influenced by th~ seilli-perir.~c..nt n.ture of t he biotope 

(seci above) and th~rcforc contribute nothing to the effect of floods 

on th0 .§.. chutt8ri densities . According to loc~l information the 

numbers of c.dult .§.. chuttcr i wert high fro~ before thG Octob~r s~pling 

trip until t he end of November, wh~n thur o \V<lS a period of cooler, 

r :=tiny we::thor ! ·.sting nc:rrly '- fortnight . In J.Lnu'!ry the nULburs of 

cdult f lies were not high, and this could hD.vo been du& t o the 

eff ect of odverse weather conditions on t ho adult stages . 

1-lermi thidc.e and Siuuliun chuttcri 

I-iost of the ¥;-.r mi thidac r 0corded during this study prob"lbly 
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S.chutteri pupae as a percent09e of all Simuliidoe . 

Figure 7. Simulium chutteri pupae and Mermithidae 

al stations 52 ( x ) and 54/54 a ( • ) , based 

on data qiven in Table 6. 
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l oft their Siwulium hosts only in the sawpl e bottle, for free-living 

specimens were not seen in the field und the pickled ~~tcrh~ included 

rnrny SimuliuL l arva e with the parasite breakinG out of their bodies. 

Large Mermi thidae h l Y c1.sily h.:· so0n inside Simulium larvae and 

p~rasitized l ::rvae wore counted sep~rately from the nor~~l l arvae 

(Tnble 6). 1 ·.rvae were not dissected to look for MerrJ.i thidae '1nd 

the numb~rs of pcxusitized larvae given in Table 6 r epresent the 

numbers of l.J.rge SiLulium l :....rvae with l arge Nen..ttoda inside the."J. 

Mermithidae were not found in Q. adersi, Q. damnosum or£. mcmahoni 

l~rvae, all thE: p: ~.rasi tized l:,..rvae belonging to .§.. chu tteri. 

No parasitized l~vRe had develop~d puf~l r espira tory 

histoblasts, which is in ke...:ping with the obs0rva tions of ~derson & 

De Foliart (1962) .md Anderson & Dicke (1960) t hat Hermithidac prevent 

the pup.,_tion of most p3rasitizcd l3.rvae. At Sta tions 52 and 54/54a 

the proportion of .§.. chuttcri pupa0 to the total nunbors of Shmliidae 

fell a s the proportion of Jv1err'li thidae rose (Fig . 7), suc:;gesting th:1t 

the 1'lcroithid'lo were preventing the pupation of Q. chutteri l 11rvae. 

HE:Jrmi thidae ~,nd pnr asitized l arvn,; were nost :....bundrmt in August. 

In April a t SLtion 5}a there v-Te.L'e 1.38 .§.. chutteri pupne prc:sent for 

every Q. chutteri l arva . Had tho r ·.tio between larvae nnd pup._!.e 

bl3cn the s ar:.0 in August nt this s:unpling point then 120 pupae ~;ould 

hnve been recorded and not 43 (Table 6). It may be conclud~d that 

i.YJ. August th...: i·lcrmi thid'le were consider ably influencing tho size of 

the .§.. chutteri population. There are some ins tances of Nematoda 

elili!ina ting Sir.:.uliida.e on r ecord in the liter .1t ure. Phelps and 

De Foliart (1964) found that on two occasions there was a virtu~l 

eliuina tion of Simulium l <:rvae due to N'em..'l.tode par:J.si tes nnd Rubtsov 

(1963) reported that high infections of the r~rasites were sometimes 

follow3d by an al most co!r!plete dis.::.:.ppeo.ranco of th0 Simuliidne for 

several years. 
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Epiphyt~s and tho stones in current f auna 

Tho most conspicuous c~~co in the stony run biotopes 

duri ng the yer'-r in uhich they \Tore visited was the nppeo.rance of thG 

algal nnd dia ton m.1.ts on tho top of tho stones at Str.~tions 52 , 54u wd 

56 in August. b.nirr.:1ls found on nnd in tho epiphytic growths wore 

N~is sp., Ch:1oto~cst~r sp ., Co.toxv~thira sp. , Chironomini and 

Orthoclo.diinae and the nu~bers of these cni~~ls wer0 consequ8ntly 

higher a t Stations 52, 54a ~Dd 56 in August t~ they wero ~t othar 

t i L"es of th.J yo.r (Tablu 6) , It w .• s obvious th-,t in .d.ugust the 

gro,fth of the epiphytes had f ar outstripped the grazing cap:lcity of the 

herbivorc:s . Tho epiphytes blom.1cd in .Aue,ust because the turbidity of 

the Ttu t er wu.s lowest thGn (Table 3) .:.llowing light panetro.t i on t o 

grco.tor depths . Other f actors may have b-.:cn th0 lov; flow then which 

would mecn thnt the current opocd w:1s probebly lm1 :md n.lso thnt the 

stones were not subm•:rgJd f ._r end therefore woll lig·hted . Although 

there we13 i ncrenses in the numbers of sooe herbivor es (C~toxy~thira, 

Chironoruni n.nd Orthoclndiinae) it w:.s obvious tho..t there was D. vo..st 

unexploited food supply. This may be bc;c::.use it developed a t the 

end of winter, which r:.'ty b0 u. time when ttiost c..ni..: .. ls D.r e in advanced 

juvenile st~ges, but f uw ·~o in tho r eproductive stage . If thi s i s 

true , l r. t G .Tintor would b~ r tirno of little r ecruibcnt to larval 

popul~tions ~~d the h0rbivores would consequ: ntly not be in a poaition 

to incroase rapidly in response to the incrcasud food supply. 

Th~ massive epiphytic growths h .d disappecred by October 

pro bu bly due to incr J~:3ing turbidity ( T::t ble 3) and flows (Fi g . ~ ) • 

There wo..s no obvious r eason why tho epiphytes were not as abw1dant ~t 

Sbtion 55a r::; they vrere at tho other s~nplin(S points . 

Simulium l~rvae ~d pupae were not f ound atto..ch0d to the 

epi phytic gro~;ths, which m~ans thn.t in Augus t the ~_rca availnble for 

Simulium nttacr.ment vias lo,.er than nt other tiLes . It soems likely 



Species 12 11 10 9 8 7 6 5 4 3 

1 .Amphipsyche scottae 0 0 0 0 0 + 

2 Cheuma topsyche thomasseti 0 0 0 0 + 0 0 0 

3 Baetis glaucus 0 0 0 0 0 0 0 

4 Burnupia sp. 0 0 0 0 0 0 0 0 

5 Choroterpes sp . 0 0 0 + 0 0 + 

6 ? Caenodes sp. 0 0 0 0 0 + 

7 Gomphocythere sp. 0 0 0 0 0 

8 Catoxyethira sp. 0 0 + + 

9 Chironomini + 0 + 

10 Orthocladiinae + 0 

11 Hydropsyche sp. + 

12 All Simuliidae 

Neurocaenis sp. 0 0 0 0 0 0 0 0 0 

Figure 8 A trellis diagram of the significant correlations, based on 

arithmetic means from Table 6 , between important species 

recorded from the stony run biotopes of the lower Vaal River . 

The species are numbered on the vertical axis and only the 

numbers are shown along the horizontal axis. Data from 

station 54 were omitted when calculating correlations and 

only data for October, January and April were used for 

calculating the correlations between Neurocnenis sp. and the 

other species. 

Key to symbols + positive significant correlation 

- negative significant correlation 

0 correlation not significant 

2 

+ 

0 
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that Simulium lJrvnl popul ations would have be&n even larger in 

August had there been no epiphytic growths . 

Biotope preferendn of the stones in current fauna 

In this section correlctions between the moan densities of 

pairs of the more abundant species or groups of animals are described 

(Fig. 8) . Here the topic in question is not whether cer tain species 

pref~rred the sam~ stones or different stones , but it is whether there 

were particular biotopes preferred by pairs of species or preferred by 

one species Jnd not by another . 

The correlations were made using the Spearmun Rank Correlation 

Test on the mean densities given in Table 6. In testing these 

correl ations densities of each kil1d of animal were ranked irrespective 

of month or sampling point, but data from Station 54 were not t3ken 

into account because the fauna there was unusual due to the intermittant 

flow. \.·"ere correlations were si(;Ilificant tht...y th~;..refore I . .Jant that 

the densities of the ani~ls were correl~ted irrespective of season or 

sampling point. 

Thv reasons for some of the significant correlations (Fig. 8) 

are readily app~xent . Caenodes was significantly correl~ ted with 

Gomphocythere and Choroterpos (Euthraulus) because these animals 

preferred the stones with cavities behind them (p. 25, above) , and 

this preference was so strong that it masked density differences from 

s~mpling point to sampling point or from season to season. However 

density differences due to season or sampling point did result in 

there being no significant correlation between Choroterpes and 

Gomphocythere, although these were both cavity dwellers . Catoxyethira 

and Chironomini were significantly correlated because they preferred 

the stones with algae on top of them, but both these species were 

significantly correlated with Orthocladiinae, in spite of the fact that 
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Orthocladiinae were not associa t ed with stones having al gae on top 

of them in singlG sample series (p. 25 above). 

Tho density of all the Simuliidae t aken together was highest 

at the sampling points where thJ density of £. chutt eri w~s highest , 

and was lowest 1-rher e the density of tho other Simulium species was 

highest (Table 6). Significant correlations between ' All Simuliidae' 

and other animls were therefore really corr elations between £ . chutteri 

~d the other animals. On the other hand any anime.l which was 

correlated wi th 'All SiL~liidae' would also be correlated with the 

Sioulium species other than £. chutt~ri, but the kind of correlation 

would be the opposite to t hat with £. chutteri . For instance 

bmphipsyche scottae was negativel y correlated with 'All Simuliidae ' 

(Fig. 8) , which means that its densities wer~ l ower where£. chutteri 

densities were higher. This nega tive correl~tion also meru1s that 

! · scottae occurred in larger nuobers at the same sampling points a s 

di d t he Simuliidae other than £. chutteri (as n~y be seen from T~ble 6) . 

The filter feeding component of the fauna clearly f?lls into 

two groups of ani~ls ~<rhose densi ties were correlated with one another. 

The f i rst group was £ . chuttcri and Hydropsychc which occurred together 

and the second group was the other Simuliur::. species , Ji. scottae and 

.Q.. thomasseti. The members of each group were negati vely correlated 

with the mer.1bers of tho other group, showing tha t the fauna e ither 

included l a rge nuobcrs of one group or of the other, but th~t l arge 

numbers of both groups wer e not found simultaneousl y at a sampling 

point . The original dat a given in Tabl e 6 cle~ly illustrates thes~ 

correla tions. When the faunas of Sbtions 52 and 54a l'ler e compared 

in relati on to the fluctuations i n wat er level (see above, p . 26) the 

s ame sort of difference between t he filter-feedi ng component was 

found, but taking the data from all sar.pling points into account makes 

the contra st more marked as it brings in£. t homasseti too . The da ta 
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for St.ltion 54, which >vns left out of considGra tion in calculating 

the corrolr.1tions shown in Figure 8, also showed that where §.. chutteri 

densi tics ~1ere high other Simuliun species were not abundant ( Tn bl e 6) • 

Hov1evvr owing to the intermi ttant flow at this s::!mpling point the 

Hydropsychidao did not bec01-:1c est-.blished in lCJ.rge numbers. 

There ar8 probably many factors ~ving e. bearing on this 

division of tho filter-feeders and they ar e discussed l~ter, when the 

diet of the Hydropsychidne, which has rn i~port3nt bearL~g on the 

problem, has been described . So little is known about the habitats 

and feeding habits of tho other aniQals shown in Figure 8 that it is 

not possible to understand cooplately the meaning of the other 

signifi cant corr8lations. vlhat c3ll be said about them is that th8y 

were not due to the aniwals showing preferences for the same, or for 

di fferent stones in single snlapl e serios. 

The diet of the Hydropsychidae fow1d in the lower Vaal River 

The following observations on thv diet of the Hydropsychidae 

vmre 1::-::.de on preserved r:m.teri ::tl, in order to establish wh8ther any of 

the large l~rvae were likely to eat Simuliun larvae or the food lik8ly 

to be 0aten by tho Simuliu.r:J l arvae themselves . 

Macronema capense h~s a strongly toothed gizzard ~d the gut 

of the specimens exanined contained l arge nwounts of insect exoskeleton. 

It was concluded that large l~rvae of this species are mRinly c~rnivorous 

e:ad v;ould probably r eadily eat Simulium larvae. The gizzard of 

Aophipsyche scottae wcs ooderately strongly toothed. Its gut contained 

mainly exoskelet~.l fragLlonts, but there were sooe algae present too . 

Tho gut contents of Hydropsvcho sp. wer 8 Eimilar to those of ~· scottae 

but its gizzard was more weakly toothed. These two anir:lc:ls 1-1ere 

omnivores , possibly eating nor e anin~l food than plant food. 

Cheur:JUtopsyche thon~>sseti h.1.d a -:·reakly toothed gizzard and its gut 
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contents were oainly alg~l filaments ~~d diatoQs . There were however 

also fragments of Orthoclad head copsulcs, ? Entonostraca and ? Baetid 

cerci. Q. tho~JD.sseti was therefore also rm or.m.ivore, probably 0ating 

!l!ore plant food thn.n anic:~.,.l food • 

It w<-s therefore concludbd th~t, given tho opportunity, the 

l arge l <:rvae of ::Ul th8se Hydropsychidae TtTOuld eat Simulium l orvae. 

This is confirmed by oore detailed studios of the feeding ~>bits of 

Hydropsychidae carried out in other p~ts of tho world. Slack (1936) 

and Scott (1958) showed that net building Hydropsychidae ar e omnivorous. 

Kaiser (1965) found that t he youn6er Hydropsyche l arvce are plenkton 

feE:>ders, and that the older ore predators \-;ith r. prefer~nce for l.n-ger 

pr ey. Fro~: K~iser's description of the feeding habit of tho young 

larvae it is obvious that their diet is microplankton. Both the 

Che~>topsyche and the Hydropsyche l arvae r ecorded by Hynes and 

Vlillia.r.1s ( 1962) in Uganda h'J.d eaten SiwliUL: l:J.rv~o . Peterson and 

Davi<Js (1960) observed Hydropsyche ond Chem''ltopsyche larvae actively 

preying on Simuliun: l arvae end concluded thL.t the larvae of Hydropsyche 

were the most i uporta..'lt predat ors of Sirm.1.liw;~ l arvae in Algonquin P:.::.rk, 

Canada. Ussov:.J. (196 ~, p. 2~7) found th:!t there wor e few Sinulium 

larvae where there vm.s a l ·.' . .rr,-o numbe:r of Trichoptera. 

It is perhktps at firs t difficult to undorst&'ld how an 

~nimal which builds a net and then ~~ssiv0ly waits for food material to 

be swept into the not, can be put forw~rd as a predator of Siculiuo 

larvae vlhich, \..,hen SL-<.m in the field, are usually firmly attached to 

stones or other substr~ta. However, Sioulium larvae do c:~ove about a 

lot in the stones in current, one of the most frequently ecployed 

methods being to attach n thread onto th~ substratuw and then to drift 

downstr8am on the end of the thread. Such drifting l~vae would 

easily be carried into a Hydropsychid net. The extent to which 

SiBuliid larvae tJove about lll.C.y be seen from tho success vri th which 



36 

vari ous Sinuliun traps , ::tll of 1-1hich depend on l arvae attaching 

theuselves to m nrtificiG.l substranm, have b.Jen developed (Wolfe 

& P0terson 1958, i'lilliat!ls & Obeng 1962). 

ThJ f cunn of tho mar~inal ve~et~tion d Sta tion 53 

Tho I:!llr ginal vegetation biotope 

The mnrgin~l vegetation a t Station 53 ~ras r...:tinly Cyperus sp. 

with a little Sci.r:J2US sp. The lcavos of these pl-mts die off ::'..t the 

end of sul!ller. I n th~ spri ng (Octob0r) the bi otope consisted of the 

new spring gTowth r..non{:,'st which thcro 'll:lS still a lot of dec.:tying 

leaves nnd s tal ks from the pr~vious sur.~8r 1 s gr owth. This docn.ying 

matter had disappe~rod in J~unry, possibly through having boon wnshed 

:J..'.vay by the November floods . In August tho cycle was conpl ated and 

the vegt;;tation was de:~.d , but not yet obviousl y decaying (Plr:te II). 

In October and January s!Jnll m .. ounts of epi phytic c:md f r ee 

f l oo.ting filar2Emtous :.:l co.o w8re pr esent, but in April none t • .1s seen . 

However, in August masses of a brmm ~rm-rth , soL'le free flo3ting e.nd 

some entangled in tho V8getati on lli~d appeared. These wore pr8doninately 

di atoms of the goner~ Cyobell a and Synhadr a (which were abundant in 

the stones in current in August) .:md som.J Achn.:mthes. 

The wrter level vari ed wi th the f low of the river '1!ld was 

highest in October and lowest i n April and .b..ugust, t-ri th the J:muary 

l8vel internedi a te. This resulted in v:~.riation of tho width of t he 

fringe of vegetation standing in the water. The fringe was about 

1.3 m wide in October , .:-~bout l m wi de in January :::nd ~bout 0 .6 m wide 

in April ~illd August . 

The ~rGinal veget a tion fauna 

Genern.l re .. li.rks 

The v.'lri n.tion of the nuwburs of :::.ni rols found in ench 
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saopl_ series fror;; tht: oorgin:.l vegetc.tion was not ns great ._.s it wc.s 

in the stones in current sample series , with the result trk:.t clk~ges 

in mean nu.obers \/er e usu.::.lly a core roli~ble guide to changes in 

abund~ce than they were in tho stones in currGnt. This my b.:: 

because the sanpled vegetation biotope W(".S mor o uniforn th<m the 

stones in current biotopJs. Moreover tho marginal vegetation sanpl es 

were taken in such ~ w~y ttk:.t if there ~re microh~bitnts in the 

marginal vegetation due to distcnce from the h:.nk or from th~ outer 

fringe of the vegetu.tion they were S"lmpled by each sueop. This w.:->s 

certainly not the case in the two microhabitats recognised in the 

stones in current, the cavities and the tufty al gal growths. 

The mean nULbers of th'- animals found at all regularly in 

the marginal vegetation ar e shown in Tabl e 10, tho r arer an~qls are 

listed in Table 7 with the r arer stones in current ani!l1:..1.ls . The 

co~~onost ani mals in the marginal vegetation were Siuoc~phalus vetulus, 

Cyclops s · 'P. , Curidina niloticu , B ·otis bell us, Cen troptilun excisum 

and the Orthocladiina3. Insof-~ as i dentifications at the speci es 

level were possible, the species recorded at Station 53 were ~11, 

except for Canptocercus sp. (Table 7) found in the Vaal River in the 

Vereeniging area (Chutter 1963). 

Environm8nt~l f~ctors and the marginal vegetation fauna 

The fauna collected in both J Pnurxy and April showed the 

effect of the high sumsur flows. NUL1b~rs of the Cl"ldocera, Ostracoda, 

Q. excisum and the Chironooidae were low as in the catchL1ent of Vaal 

Dum (Part 2, Tables 39 & 40) . Of th0se ania:.ls only.§.. vetulus J.nd 

the Orthocl~diinuc occurred in l arge nuwbers in both October and 

August when the dead and decaying veget.1.tion wns found in l argo 

quantities. However, the overall changes in E: bundancG of these 

ani mals were oore probably due to the ch~ges in the flow of the 
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river tht:n to the chnngcs in the cr·,ount of dead vegetation. 

Nur,bors of Prostol:J.f. sp. 1 N:lis sp., ChaGtog<.lstur sp. rmd 

Chironollini were hiGhest in ,:..ugust nnd these nnio~ls appeared to be 

closely ~~ssociated with tho dir~too clumps, for they vferu found :r:1.1.inly 

inside theo in the snuples. Other animals v1hose nur:;bers r;.~-.y havo bG0n 

influenced by the growths of dintons in August iTGro Ii.esocyclops sp. 

and Cyclops spp., for thoy wore unusuP.lly '1bund mt in August (Table 10). 

Th'" nunbcrs of C-..ridina nilotica we;re high;.;st in J:nuary 

because this ~imal breeds in mid-sULIDer and the population included 

large numbers of juvonil·.JS. Young Barbus were present in the vegetation 

in Janu.:try and they may h'lve preyed rnther heavily on sor::.e invertebr.:1tes. 

In particular the Barbus nay have accounted for the unusually low 

nUl:lbers of Baetis bellus found then. In the c.:.tchmtmt of Vaal Dnn 

(Part 2, Tablo 40) Bnetis b3llus nuobers were clo3Xly highest in the 

su!I!Ller, but ~1t StcLtion 53 ~· bellus was fur nore abundant in October 

and AprD th<.m it >'las in J "'nuary. If ]. bellus were b~ing a ffected 

by Barbus preda tion it would be the very sra::-~n B. bellus which v-rould be 

the most likely to h:~ t:uten :md nunburs of B1.etid juvenilL.s .rere 

c0rtainly unusually low in January. However, thi s is rel.lly on8 of 

severAl hypotheses which could be put forwcrd to explain tho low 

nuobers of~· bollus in January. It is possiblG th~t mid-sUB~er 

tor.,p0retures in tho '\Lrrenton aro.J. were too high for th\..; species. 

Tho winimum tusper::.ture c,t Warrenton (Table: l) in Janu:1ry W.:l.S highGr 

thnn the 1:1enn su:JrJer teuperaturo in the c.::..tch!,,ent of Vral Dam (Pn.rt 2, 

Table 12) • 

.Although there wore ~::my changes in the o. bundance of nni!:Jc'lls 

in the n'J.rginal vegetation vThich vmre not explicable, the fo.una as a 

whole was typical of n narginal vegetation faunn in an unonriched or 

unpolluted river. An interesting point is that Siculium larvae were 

present in October, Jmmary and 11.pril, Gven though there was no visible 
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flov1 of ~-rater p'lst the fringe of vegotc.tion .::nd the ne'1rl.st rapids 

upstrenl. were suvoral hundred 13trds ~wRy . The se l .:1r v::c nust have 

-1igr ['.tcd downstr e::o and show ho·· widel y SbuliUI::J. l arva("' c ... '1y bu dispersed 

throughout this pnrt of the river . 

Discussion 

Tho undGrlying f~ctor which permi tted th8 l a r ge numbers of 

~· chutteri to develop in the w~rrenton area is that there lr~s suffici ent 

food for thu l~rvc.l stcees in tho wc.t or . It seems likely tha t this wa s 

prim :.rily uicropl.:-~lkton which devdoped in the \·T3.t ers hel d rock by the 

Vaal Hartz Dive rsion Weir. TherG ;ms no l arge nnd r 0rul:1.r enrichrilent 

of th: wo.tvr below thv Div.::rsion Weir, to v1hich the l a r t;e amounts of 

food E.:lt eri...'"'.l for the Simuliun l .. rvt'.c r:i e;ht be: .. scribed, :L.J. thC; w-:J..y 

in which H• rri son (1958b) wno able to ascribe tho Sirruliue outbre:."Ll( in 

the Gr2:.t Ber g Riv:)r • t lj/E::llington to I.ri.cropl ankton incre~:ses due to 

or~.nic r ~ricbD0nt furt~or upstre~J . 

T~10 biotopG r.ost successfully exploited by ~- chutteri larv~c 

The ~tcration of the nc.turnl 

r iver bed dur:L.J.g =-~lluvi ".1 di· _1ond rJining hc.s prob.'bl y r esulted in M 

increa se in the nuwoor of GCL1i-per:.cm ent ston0s in curr ent biotopes . 

This i s furth•~r SUP.~c'Orted by the fnct thc.t \vhcre fluctu~.tions in wnter 

l evel, duu to tho :·TCC;kly cycl.: of daily flows, vTCrC; grcs.t cst , tho 

nuubers of §.. chutt:.ri l e.rvne wer e high. Hov. 3VGr , the nUI::J.bers of 

several Hydropsychid Trichoptern w0re l ov; Wh(;rL th.:: flmrs fluctua ted 

most . 

if they driftd into their nuts . From wh:t is known of th0 feeding 

habits of the:: very si.nll b.rve.o it see .. 1s that they would be in 

competition \"lith tht l arg<.; Si.wulium l arve.a for food . The l ower 

numbers of Hydr opsychidae where the ~mter ll.:lvel fluctuntion w:ts 

gr of.ltcst theref or e set-us unl ikely to tc due to a shorto.ge of sui table 

---

- --
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food, stonJ sizd ( p . 20) , or current spevd ( p . 23) but suer:iJd to be 

du<: to the \"i'eekly fluctuation ir"1 Vl<.t er level. I t is lL~~ly th~t 

whore the water level frequently fluctu~tcs th<J ='.roc. · ;ithin a stones 

in current biotc:r,.c t il:: t can be utili sed by ._.n i ::-.':ls ~·Thich build n fixed 

r efuge and - fixed net (the Hydropsychi dac) i s restricted. However, 

this did not _,_pply to 'lll Hydropsychid~.\3 for Hydropsvch.J vn:.s found 

,.,here .§.. chutteri w.1s abundant . The Siwulii d'le i"i'ould oc o.t an 

~.dvantc.:.ge in such pL.ccs becaus..: they :-..r:J fruc to 1::ove up and dmm 

with the w~tcr l0vcl . 

One possibl~ rc~son for thv l arge nun1bors of .§.. chutteri 

'\lrhere thv fluctuation in ~:retter level wr:s gro:'..test i s thc:roforo th~t 

th.,y t-1er c freed fran tho cor:.peti tion for food ...nd pr.;dution when 

driftin~ by thL ~jority of Hydropsychid~e . Thi s might also expl~in 

why such l ::..rg0 nur:;bers of .§.. chutteri occurr::d in tho semi-permanent 

stones in current biotopes for Hydropsychi dao vrere rar e in theL. 

Othvr o.nir:..c1ls whi ch did not occur in l :1r go nu:-.1bcrs 'lvhere th~· f l uctuJ.ti on 

in rN"o.ter level w::ts groatt::st, or in the slj;.:i-pcr.1"'n'--nt biotopes, were 

tho other SiinuliUI:l spccif.;s . In such pl r cos .§.. chuttori either 

cor:pete~ hi ghly successfully with these sp-.:ci os or ol sG did not h-.vo t o 

Insof::tr :1s .§.. d.c? .. mnoslm is conc...:·rnod it is 

intc:restL~g th~t its di stri buti on in October, April o.nd Aub~st end 

its complctv cbsence in J-..n~~.ry i s in c.ccorJ with Crisp's (1956) :1nd 

~lnson ~d Honrnrd ' s (1945) observctions thn t fluctuating flows end 

water level o.re ~~favourable to thi s 3FDci es . 

A~ in ~ 0~rlier study on thG Vn~l River (Chutter, 1963) 

the nwwcrs of Chcuwntopsyche thoLu~sscti nnd Arlphipsycho scottae were 

hichest tvhere there 1vere drifting Entouostr.c.cu in the river, tho.t i s 

a t Station 56 v1here Moin<:!. w._s far more c.bundant thnn F.Lrlywh0r o else 

(Table 6) . However, it iiC'.S obvious froL'l thG dat:1 cont:1ined in 

T-:bl G 6 th:lt l :r•~'- popul.:'..tions, pc.rticulr.rly of f . thon.:ssGti could 
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occur in tho absence of hoin~ in l nrge numbers (StJ.tions 52, 55n) • 

.An interesting point is that :::tt Ste.tion 52 thJ numbers of Siouliidae 

increased in J nnu:.ry end .hpril >Jhen nunbers of .£. tho:...J.sseti were lo'l>r, 

further confir~ing the inverse r0l~tionship between the nunbers of 

these t'\>10 .)IliJ:nls. 

HowevJr, to move on from the more specific - tho f J ctors 

which influ~nce th~ numbers of £. chuttcri l~~vae in the river - to 

tho moru g\.-neral, P most i mportent f :tcct of the W<U'renton study is 

th_~t it begins to r~::veal the nc.tur0 of some P'"'rticularly biotic 

rvl.:..tionships \lhich govern th" cor:Jposition of tho rivur f(!un~ . 

Reduction in tho size of £. chuttori populations is ccrt2inly 

assisted by p.1rnsi t is:n of th.::. L..rv~~v by Mcrmi thid Hoi..!::. tode;s. The 

co~pctition for a food source b~tween Sir:Julidn~ Pnd juvenile 

Hydropsychid~e; is highly probable c~d th~ outcome of this competition 

appears to bv dependent on ch~nges in the physic_.l e;nvironmcnt . ThE: 

predation effects of l~rg& Hydropsychi d l~rvJ.o hc.v~ been sug ~sted 

above . Those conclusions ar c dr~wn from n field study not pria~rily 

designed to investigate those r c l _. tionships, but they do nevertheless 

indicc.te tho v0ry .;re..:.t ndvancos th< t \vill be rn."J.dc in our undorstc.nding 

of river ecology ·.rh m a det-.ilod J.ppro'lch is adopte:d. Likewise the 

algae-brows8r r el .:..tionship has only ~en glanced ~ t, but it is clt'1.r 

that the close correlation b.:;;tween C:-.toxydhirn c.nd Chironomini is 

due to both of them utilizing th8 epiphytic h::bit-.t. Cntoxyethirn 

makes its cnsc: froo :1l gne nnd prob:~bly v1ts thJm too (~hdsen, 1948) 

and the Chironomini are affective browsers of this rich "c.ufwuchs" . 

In winter when the epi phytic growth is most luxurious other groups , 

pJ.rticul~rly Nais , Chaotognstor and Orthocladiincc take advant ag\.- of 

tho increased food supply and microhabit~ts now availabl e . A sirnilc.r 

situ.-:tion 1v::..s found in tht.: m~.rginal vcget :_tion ~vhcra epiphytic growths 

provided food -~d sheltGr for the snoc groups. 
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The sampling method empl·)yed in the stones in currant at 

W:1rrentcn 'll'as unusu;"tl 11nd yivlded highly vnric .. blo estimates of the 

f .::1unnl density. The rc1sons for this varLbili ty must liC: in the 

very c;r<?:::t V-'3.rLcbility of stony runs .:.s h, .. bita ts. 

multiplicity of hs.bit::- ts, SOLie, such e s the cavities occupied by 

Gomphocythere, Cnenodos ::md Chorotcrpl:s (Euthraulus) or tho nlgal 

11 c.uf\mchs" , rccdily recognised by thr hUI!l['.n observer. Others , 

dependent perhaps on f[~ctors such as the thickness of the bound"'..'y 

1-.yer (.Ambuhl 1959) , are impossible to r0cognise in the turbid waters 

so frequently 0ncountered in the field . Even where it was possibl e 

to recognise ha.bita ts such ::1s the c:·.vitics, the size of th.3se habit~ts 

w~s not closvly rcl~tod to the surface arda of tho stones ~s tho r cngo 

of stone sizes w~s restricted . These physical factors contribute to 

the very gr e::tt v.:::.riabili ty of th..._ f nunc'1 fron ::;ton.::: to stone and 

doubtless biotic r3l~tionships do so too . However , in spite of 

this v :.riability of densitie s from stone to stone, and th3 consequence 

t hat it was not possible to conpare d ~,ta from diff~r0nt s:::Lple s eries 

by ounns of th'i) precise r..1ethods avc>.il1.ble in pn.rnr_:e tric sb.tistics, 

tho sampling r.u thod h::s b~.:m justified by tho ccnsid.;rt:ble contribution 

the dat.J. it yiel ded !l,:vc rr..J.de to our und..:r st.:--niin;; of th~: wr ys in 

\'lhich the f :nma in South Afric:1n rivers is r ..:l: t ed to environnwnt.::1l 

and biotic f actors . 

Among the ·mim.-.. ls recorded in t ha stones in currvnt .:-.. t 

":h1rrenton , B::tetis . .g-l~ stood out ."'..s tho species whose numb.,;rs 

wero:: le ist va riable fror:: stone to stone in f:inglc salJpl:: seri es . 

It wa.s the .:.nim:tl whose numbers v.:..riod l G·::ts t in Chutter and Nabla ' s 

(1966) Surber sa~pler study . It i s <:n -:..1.rly r e- invader of semi-

per~~ont biotopos . W""..ters (1965) found th:>..t n largo p,.trt of the 

invertcbr .:-.te 1 drift ' in .AGoricnn ::Jtre.:1;1s H::ts wad(; up of .:1 B~otis 
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species . It is ther..Jfore not nt L~ll unlikl..ly th:::tt ].. gl~.ucus 1 drifts 1 

on :.: l c.rge sc0.lG in South Africnn str..:;ar.Js. An anir.11 .. l ~-Thich re.::dily 

1 drifts 1 night be expucted to be cornp:::.rotivel y evenly distributed in 

biotopes in the current , nnd ~Llso to r .'1pi dly colonise nei'll'ly covered 

p;::!.rts of th,1 ri V8r bed . Of course the occurrence of Simulium l~rvoe 

in the marginal vegetr~tion also suggests th2.t its powers of rt'.pid 

re- invasion of semi-perlJD.nent parts of th0 river bed lTh y ::-.lso be 

p;~rtly due to drift . 

This discussion of tho broader aspects of th~ Wnrr~nton 

study hns dealt with aspects of river biology which h~ve been r ath&r 

negl ected in th~ study of thJ f~una of South African rivers, ~d the 

ruosons for this are fairly straightforward . There is very rarely 

sufficient knowledge of th~ basic biology, such ::1s tho durati on of 

the various st~ges of th~ life cycle, the h~bitnt (us dufined by 

!~--cun 1963) tmd the food .~d f( oding h.2bits of even tho corm .• onest 

o.ni ools, to permit th"' intt.:rpr ;t·:.tion of obsorvE:J faunal ch::ng.;s in 

terms of th0 biologic.1l environment . In aduition m~y South Afric~~ 

river studius have been spccificcclly .n.i t1ed 1t rGl:::tting fr..unal ch.:nge 

to variation in the cheraic· l couposition of river ;;a tcrs, and while 

this is particularly ~triking :-.s bt:Jtween ccrt:1in ;lrors, for exc-mpl e 

th8 acid wa ters of the Wostern Cc:.pc (Harrison & .AgnEn.; 1962) 3.Ild the 

well bufferbd, all<:.1.line w:.ters of the r c-r: ·:~ind0r of tho Republic, 

studies within these alkaline w~ters tho3Solves havo not been altogether 

fruitful. For this re .son the subsequent sections of this thesis 

:::tttempt to interprcbte the physic...:.l, chemical nnd biologic.::.l dn.ta 

against a background of currcnt, biotope position and the eroding or 

sodi oenting n:::ttur.:.~ of tho riv-.:r, since they hD.ve been considered by 

the -'luthor to be inmedbtely relovn.nt, nl though <~dmittedly we ·::.re 

still poorly equipped ~s r egards thu detailed biology of most of th0 

species with \vhich this study is concerned . 
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P.ART 2 

STUDIES ON T.i_:; STRE.Af.i.S A?i~ HIVERS OF 'l'HE CATCHI'ilEJ.~T Ol<' VA/J.J Dlu"'l 

The background to the studies 

Vaal Dam is a large storage reservoir whi ch has been built 

across the Vaal River to ensure that, in s~ite of t he seasonal nature 

of the rainfall and the consequent hi ghly vari able flow of water in 

the Vaal River , there i s always an adequate supply of water f or the 

large areas of the country which use the Vaal River as a source of 

supply . These include tho Witwatersrand complex, that i s Johannesburg, 

Pretoria and the mining towns of the couthern Transvaal, Kimberley and 

the Vaal Hartz irrigr tion area . The studies Nhich are presented here 

were pc..rt of a comprehensive study of the quali ty of the waters, and 

of the factors 1-l"hich affect the quality , in the stroa..1s and rivers 

whi ch f lo·• i nto Vaal D:1m. Th2se studi es included not only the 

chemistry of the water but also the flora and fauna of the rivers . 

The investig:::ttions into the purely chemical ::.spects of th& wn.ter 

quality have been published (i::Uan, 1960); f'lr . R.E. l'; , Archibald is 

a t present mckin~ a study of th~ diatoms 3nd the r esults of the 

zoological studies are presented here . In order to be able to relate 

chant,es in the fauna to changes in the quality of the ~;ater it is 

necessary, exceJt where there is gross organic pollution or poisoning 

of the water, to have a background knowledge of the major factors, 

in addit ion to water quality,which may bring about changes in the 

fauna . Thi s study is therefor e a11 attempt t o reb.te chailges in the 

f:1una to changes in the envi ronment , one of the ~any facets of which 

is the chomi cal quality of the water . 



""\.. ·-.......... ·-

ALTITUDE 

D 
F7l 
~ 

SCALE 
~ILES 
0 10 >0 

1·1'11•"'1 I "'I I 'I I I I 
0 10 10 lO 40 
IUlOME. TitES 

'SOD TO 1000 FT. (tt?T TO lll:iWJ 

A80V£ • 000 f t UI21M.l 

Fi9ure 9. Wrier courses 1 lopograph~ , samp10q poinls ~umbered) and towns in the Vaal thn Cdchmenl . 

lO 

I .. 



Hethods and appar:.1tus 

Fiel d methods 

45 

Sc..mplin~; points were ~o:stablished on the streams and rivers 

of thE: area , taking tho r esults of I1alan' s chemi co.l studie s into 

account . At sorr.c: of these the fauna and environment vere studied 

at monthly intervals , v.'hilc: a t other s sampling visits vl'er e l ess 

fr~quent (seep. 58 below) . Wherever possible the f auna of the 

stones in current, marginal vegGtati on, stones out of curr ent or 

stony backv1at~rs Qnd scdi m3nt biotopes was sampled. 

A one squnre foot Surber sampler (Surber 1936) was used to 

sample th.J fauna of stones in curr ent biotopes, but where the water 

was deep enough to cover the upright frame of the Surber sampler , a 

hand nGt of 25 em (10 ins) diam8ter was used. Stony backwater and 

mr r6inal vegcta tion biotopes were sampled vli th the hand net. In the 

mc.rginal vet;e ta tion the hand net was s1vept vi.:;orously back and f orth 

so that each .:u-ea of vegetation s amph :d was covvred twico, once in 

ea ch direction. Rough ostim..1te s of th0 l~ngth of the fring0 of 

veget ation s ar.1pled wer0 mJ.de by eye. Botto:n se<.tirncr,t s amples 1vcr0 

collected with n hand opcrat (;d Ekman ijrab (mud) or with the scoop 

used by AlLmson ( 1961) (sand and gr.1vcl s -,ruplos) . The subsequent 

tr~JatmE;nt of s.::mpl es ~~as the same a s that dcscrib~:..d by Harri son 

et al (1963). The netting used on all biological f i eld sampl ing 

apparatus ·,:as t hu same as t hr,t used at Wnrrcnton , that is bolting 

silk '.Ti th 23 m(;;shos/ em a.nd an ..1verage openin:s of 0 . 29 mm. 

Wat~r s~ples, t~~en to s uppl emunt <~lan ' s chemical study, 

were collected in dark screw cap bottles follo~;ing standard procedure 

and stored i n un insul:-:ted ice box until :.:rrival nt the l aboratory 

lvhero tb')y were immediat ely placed in a cold room. Th8se procuutions 

were tnkcn in ordvr to suppress changes in tbu water due to biological 
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acti vity. Fie:ld trips l asted four d.lys and the marcuric chlorid;;~ 

method for the prcservLtion of wat~r sampl es for chemical anal ysis 

(Helluig 1964) was at that time unknown. 

Temperatures were m~nsured in the fi.sld with :1 mercury 

thermometer in f lowing w:J.ter \th0r e possible , but .J.t SD.lllpling points 

1.,rherc ther e wEts no perceptible flm-l the bulb of the thermometer was 

h~ld ~bout 5 ems bulow the w~ter surface . Current speeds were 

m&asured with an Ott La bon. tory 1•iinor prope-llor driven current met8r. 

pH was measured in th0 field with a portabl e glass el ectrode meter to 

begin with, but :J.S this proved to b~ unrvliabl e a Lovibond comparator 

wos subs equ0ntl y us0d with chloro-phenol r0d, bromo-th~%ol blue, 

ph;;~nol red and thymol blu8 indic:J.tors covering the pH range 4.8 to 

9.6. 

Laboratory wethods 

Mt;thods used in the anal ysis of water sampl es >.;ore the same 

as those used by Allanson ( 1961) wi th the follm-ring additions and 

exceptions:-

Nitr:J.t~ nitrogen was determined by the method of l·liillt::r and 

Widem.:nn (1955), 

Sulphates were det8rmined by the method of Vosloo & Sampson (1958), 

Oxygen :J.bsorbed from ~mo4 was detJrmined by the method of the 

South African Bure~u of St:J.ndards (1951), 

Kjeldahl nitrogGn was determined by the mothods given in "Standard 

m0thods f or the ex.J.minc tion of wcter, s~wage & industrial 

wast es", American Public IIo...;.lth Association, Now York. 

lOth edi t ion 1955. 

Methods used for 3nal ysis of biological samples were based 

on a sub-sampling technique dcscrib8d by Alla~son and Kerrich (1961) 
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and w:m :J the same :_j,S those us0d in .:.n cal'lier study (Chutter, 1963) . 

.. ; thods usod in the physical and chdmical analysis of bottom 

sediments are .1i ven tvhore the sediments c.re described . 

A genor a.l description of the ca tchrr ... mt of VaD.l D.::un 

Th0 cstchmont of Vaul D~m covers ~bout 38,000 sq km of the 

southern TrnnsvaQl and north-oastorn Orange Froe State . 'l'ht greater 

part of th0 ~rea is gently-rolline country lying bebveon 1,450 u 

( 4 , 750 f eet) and 1, 753 rn ( 5, 750 f r d) sbove s.:.~"- LJvel (Fig. 9) . The 

high lyin~ ground of the catchment is in the south-o~st ~d south, 

where a tribut.:-.ry of th\3 \'lilge River rises on the northern slopes of 

Nont-!J.ux-Sour cus, "lvhose eastern slopE:s carry tho headwater strvarns of 

tho Tugcln River. Th~ western, northern ~d north-eastern boundari es 

of thE:: cntchment are however not mountainous, so that tho rivE:rs which 

rise in thos8 parts do not f ell steeply from their sources (Fig. 10, 

Vn'll, Kaffersprui t .3lld vlo.t ervc.l Rivers). 

Geological form~tions of tho Karroo Syste~, namely the Ecce. , 

Beaufort and StorL;h:~rc Series , undt:rlio nearly the v1hole of the 

c·: tchmvnt (Du Toit, 1954). Thv distri bution of th.:;se seri~::s 

(Fig. 11) is closely r0l~ttd to the topogr~phy of thL arG~ (cf Figs . 

9 and 11), th0 highest lying .;round belonr ing to the St ormberg Seri es. 

A ch-r acteristi c f 3ature of th~ Karroo Sycto~ is the occurrenco of 

nUI.iiurous intrusive dykes and sills of i Gfit:Ous rock known as Karroo 

Doluri t0. This dolurito is l ess easily oroded than the sedimentary 

rocks of the Kar roo Sys t OL. •·ri th t hu r 0sul t t h:_ t nearly : ... 11 the runs, 

sti ckl 0s and cascades (All en 1951) in thu strc~~s and rivers of the 

Vu'll Daw c~tchmcnt 1r e fo~~d wher e the wnt8r courses cut through 

doh.ri to dykes or \>There sills aro exposed in the b..:~d . 

On thu foothills of the mount ains along the south- eastern 
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border of th~ Va~l Dam Ca tchmant the High Veld Prairie soils are more 

sendy and the horizons thicker th<..n in th0 northern part of the are~ 

( vnn dcr Menve , 1941) . The broken linE:: i..11 Figure 12 indic:. tes the 

approximate limit between thu more: :md loss s c:.ndy soils. These 

differ~nces in soil characteristics lli•ve ~n i mportant bearing on the 

typr_; of sediments found in w.t0r courses . 

Tho c.1tchmunt lies in a sU!DJl.;r rainfall area and 80 to 85 

per c~nt of the annual precipitation occurs between October and March 

(We~ther Bure~u 1954) . I!ost n.in falls on the high-lying south-

eastern area ~d tho western parts of the catchment ar~ tho driest 

(?ie,·. 13). The reliability of th0 rainf:tll is high by South .African 

standards, tho .:mnuo.l rainfnll v.-.rying from 60 p13r cent to about 

160 pr cent of tht. norJC.:l r,~infell. Ovcir 90 per cent of the summer 

rain f a lls from thundt:rstorms which often yield h8~vy downpours of 

short durJ.tion. In uost ><inters ther o <!re f alls of snow on the 

mountStins to tht.J south ··nd south-east of the: catchm,mt. 

During thu summer, flows of th2 stroRms and rivers fluctuate 

widely and r llpidly, due to the thunderstorm origin of the r a in (Fig. 

14). After th .... summ\...r, flows .. :.rc fc·r less vari able and ohow a 

grnduo.l decrec.se from tL ond of t he r a iny sec.son through the dry 

;rint.:;r until thG n.ins c01r.mencc ugnin (Figs. 15 & 6). 

'rho two m:.lin wntcr-courses in the Ca tchm.;nt of Vaal Dam aro 

th0 Wilge RivJr, which rises in the south and flows northwards, LUld 

thJ Vat-1, which rises in the cast ru1d flows wostwards (Fig. 9) . 

These t \.-o rivers arc a bout the smne size wh0n they enter Vaal Dam. 

Tho mJ.in north-bank tributaries of the Vaal a r e , from west to east , 

the Wr:.brval River, the Blesboksprui t and tho Kaffersprui t; the 

larger south-bcmk tributaries a r e the Klein Vanl Riv0r and the Klip 

River which are each about tho same size a s thu V~al River where 
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they j oin it. Tho Holspruit and the Cornvlius and Mol vn RivGrs join 

the Wilgc River from th-:: e::tst .....nd thl~ Elands .::md Liobonb;;:rgsvle i 

Rivers join it from th'"' west . Th'-' Li0b~nb0rgsvlvi River i s long, 

but it lies Luinly in the· drier p .. .rt of th:. Cutchment ....nd its own 

catchment i s nar row, so tha t its flm; i s swull. On th~ othar h~d 

thu Elo.nds River headwaters are in a high r_infall 1ren and thu river 

is l arge in r0l~tion to its ca tchment P.rln. 

Over th,: greater p~rt of thG Vanl DA.m Ca tchment hwr,L\Il 

activities c.:re L 1inly dirc.ctly conc ... rn~d with, or dop-:mdcnt on, 

agriculture . ~xtcnsive ~r~JS in the V~~l VJlloy and in the lower 

\llilgc valh:y ar.} devoted to cul tivo.tion, thL main crops boing maize and 

sunflowers. In the oor c hilly country f row Ermc lo round to Bethlehem 

mainly stock far~ing is corricd out. Th~ l crger towns in the crcn, 

Bethlehou, Harriswith , Ermclo ::....11d Standt:rton , hav0 c1ll attracted 

s c.comla.ry industries, such as milk procvssing, ·dGpcmdent on -~griculture . 

In addition there arc textile fQctoric~ a t Standcrton ~nd Harrismith . 

Th~rc a.r<J gold nin.::s in th~ ar '1 bchi'Gcn Leslie "nd Kinross ::~nd coal 

minE:~s in the.. Erruelo district and .:.t Grootvlci not:r tho Vunl Drm . 

The zona tion of tht: str- 'lwS .:md rivers of tht... Vaal Drtu cc.tchmont 

The V ... tnl and th:. Klein Vaal Rivers wero the only Vaal D.:.m 

Ca.tchmc:nt Rivers whose sourc<.;s wer G visited. The source of both 

rivers w'ls a spongo fro::t vThich vmter drPined into .:c 1:1uddy bottom>.)d 

pool . In the sUililnvr the pool ··, t tho h~a.d of th~.:~ Vao.l vms succeed'"'d 

by a grassy furrov1 through \vhi ch the wat0r flowed into another pool, 

wd so on until tho stre '.1: "'.:.lS out of sight . In the vTinter (dry) 

s enson thos0 pools of iv.-:t...lr p~ rsisted but were no longer connected 

by .:1 surface flow of \;~tcr . Sponges are pro b: .bly th;;: usua l sources 

of s treams .::md rivers in the V.::>al Dan Catchrrl.:mt. The sponge o.nd 
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pools .'-'".t the hc:tdw.:1ters of the Vao.l Riv8r constitute its Source 

Zone. 

£.1oon (1939) suggostcd that rivers could b0 divided into 

three major rt~gions on thu bo.sis of the: an;ount of silt deposited in 

thE: ir bods • Th~ upp~r r0~ches of ' rivvr, whcru the profile is 

steeper, forms the erosion zone . Hero tho stre3L b0d is stony ~d 

d0position of s ilt ~nd s3nd is at c minimwn. This is followed by 

an i ntormediato zone in which the profile is l t:ss steep and areas 

of erosion :md da:rosition alternate . Fino.lly there i s the deposition 

zone where the profile of the river is ne ~rly f l -...t and whero silt is 

deposited . 

Up to :::. point this W['..Y of looking at th.:: ch~ges taking 

place in rivers CQU also be applied to the riv~rs in the Vaal Dam 

CatchLK.:nt. Tha m~in diffor0ncos bvtween the type of river th~t 

Moon d8scribsd :md tho Va_.l Dc:l:i C['..tchm::.nt rivers :.1rise out of the 

sec.sonal nature of th8 r A.infcll, which results not only in ..:;r02t 

fluctu.c1 tion in flm'l but :1lso, by coupo.rison with European conditions , 

severe soil urosion and high rainy oeason turbidities, o.nd thv fact 

th:, t sand, in addition to silt, occurs in large q_uan tities in the 

lower r0:.1ches of the: rivers . Noroov.:;r soil erosion has rvsulted in 

deposition zones in strenms where eroding zones r.ight otherwist: be 

expected. 

Tho course of the Klein Vo·.tl/Vaal River illustr.:~.tes the 

changes taking plc.ce dmm a riv0r in tho V:! :\1 Dam C.:tchmtmt. At 

St:1tion 2la , the uppermost samplli1g point, the stream wns eroding 

(Pl:o~te VII). Thor~ were no growths of semi-~q_uJtic or fully aquatic 

m~crophytes becausG th~ bed was stony, and there were no b~nks of 

silt or sand on which such vegetation might tru{~ root . Pools were 

de,)p P.nd the stream bed wns filkd by the winter (dry season) flow . 
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At the; nvxt s-:mpling point downstre1.m, Stc.tion 21, deposition had 

stnrted to t .:-.ke plnc·.:: 311d thar.J wen. now growths of semi-aqu_ tic 

pl.wts, pr-.:domino.tely Cypcrus f~stigin.tus Rottb. on th<J b.~.nks of the 

strc~m (Pla te VIII). lfhore r .. ud or gr:tvcl occurred in th;; strc:1m bed 

thvre \'TaS Potariiog-...,ton thunborgii Chc:n . & Schlochndl. in the flowing 

wc..ter, and Nit:lL1, Cr:.:.ssula n·1t.ms Thunb. ·.nd Lngarosiphon in the 

quietE-r parts. A noss, Fissodens ct.lpensis (c.n.) Broth., grew on 

hJ::my stonvs in tho current. There weri:J still stony bottomed pools, 

but the stones on tho botton of the pools ·.:0re covt-red by c. thin 

l3.y8r of fine silt. As at St::l.tion 2la the dry s Jason flm1 c.t Station 

21 W1lS sufficient to fill th.J river bed. Betw.Jon St~tions 21 and 3 

the river changed considerably ::nd fror., St~:!.tion 3 downstrOElill large 

sand and oud banks, dovoid of higher pl:mts, were presc.nt. Fringing 

truly seui-nquntic plants w..;r ..: very fow and limited mainly to Scirpus, 

-:. tough plant which was mor.. t often found ~rm·ling on :-:tony islcmds 

(Plata IX). The dry soason flov1 ~'i'::!.S not sufficient to fill tho 

river bed nnd s.~d b~s wore exposed, whil0 there was usuQlly n 

fringe of ... 1.ud J.t tho wntvr' s odt;e. Plato X illustr::-ttes dry se.:-.son 

conditions in the lovmr rov.ch<:;s of Vac.l D:ll!l C .. ~ tchm.::m t rivers rather 

mor.:: ch::J.rly than Pl·1te IX, ns it shows the exposed fringe of mud. 

Stones in current occurrt!d ... 11 the w_·.y dmm thu Vac.l River 

to Vn·_; l Dart1, though they were f.:tr rr.or,:,; ~'Iiddy sepc--r.:1ted in the lowvr 

rc1.ches of thb river tllim in the upper. Strictly sp2::tking tho 

river from Sb .. tion 21 downstr'- ·1m thurcfore falls into I1oon' s zone: 

where erosion and di::position altern 1tc. Ho'!TGVGr, d,;posi tion 

prGdor.:inr ted to so grent an xtont in this nr 0a th·1.t it "rill be 

c::tlled th~ depositing zon0. 

Tho d8positing zon~ in the Klvin Vr.Jl/Vn~l River was then 

dividod into two distinct p'.lrts, .:m upper zone whore pl.:'~t growth was 
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a r.k'lrked fuature and n lm.;er zone char:~.cterised by :- lP.ck of plants 

.~nd nclc::d s ..nd nnd mud bo.nks • The difference betwc~:.m this upper <.:nd 

lO\Ier zon0 is probably n result of tho inter~ction of several f. ctors 

which <lrisG out of thu s.:;_.sonal naturE: of the r .. inf.:1.ll and soH 

erosion. Tho season,~ l r :.cinfr ll cr uc~s a so:csonal fluctu::c tion in 

flm.;. lfuen once soil erosion begins not only is tho u.w.ount of silt 

and sand washed into the river bed incro~sed, but 2lso tho rnpidity 

with which r :lin we. ter r..::aches th\. ri vor incrvnsos. Floods become 

sharper and this contributes to instcbility in the bod of the river. 

At the sm:1~ t i me the rivt:r bed b0cOLGS mor~ and moro choked 1:ith 

s:md n.nd silt •~'.::.shed into it. The turbidity of the flood wct&r 

rises. The high r a t11 of run off r-:..:ans th::t less r::tin water is 

:1bsorbed by tho Lnd to be slowly rcL. .. :-.scJd into the rivers from 

spon6es c.nd sprint?.'S. Tho diffE.r~nce b .... breen the dry _nd wet season 

flou is accentm.tcd by this .md the rivJr no lonzer fills its bed in 

the dry sc .son. The.. Ltck of ::q_ur tic vq,;..:ta tion in tho lor,.;er depositing 

zone of th0 Vnnl River rr: y therefor.:.; bo 'lscribvd to h<-avy floods, sc.nd 

:-brasion, instl'bility of deposi ted m·t.::rLtl, v0ry groat fluctuations 

in water lovd .md high turbi dity. Th,_ upper doposi ting zone is 

called the Stable Depositing Zone and th8 lowor depositing zone, thJ 

Unst.~,ble Deposi tin_s Zone. 

The distribution of thesu zones in the streams and rivers of 

the Vaal Dam CJ.tch1'lent was fc.irly closely rGlated to thG profiles of 

the riv\:jrs. Thus the Vaal River downstream from butiveon Sta.tions 

2.:1 ~md 3, th0 Klip River downstream from buhreen St~:ttions 26 'lnd 27 

and tho \Vilgo River downstroam fro.J betv1een Stations 10 •nd lb. were 

all Unntablo Doposi ting Zone rivers, r:.nd their profiles were gently 

fc.lling (Fig. 10). 

The Eroding Zon.:.. extended 2. long way dolln tho Klip River, 
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thn. t is to beyond Station 26 . This \•Tas undoubtedly rcl ~ted to the 

longer distnnco ov---r >vhich the profile (Fig. 10) of this river fall 

c omp~lr~ t i vcly s tE:c ply. How~ver, in the southern part of the 

C:J.tchrr:.::nt , wherv soils .rc mor~..- sandy (Fig. 12), there wer~ u number 

of strem:.:s of corpartively steep profile 1:ith beds typicc.l of the 

Unst.::.bl e D.::positing Zan.:; . Th0se were the Ko •. .lJlrldosprui t ::tt Stations 

30 (PhtE: XI) ::md 31, tlhJ Nolcm River d Stc.tions 34 and 14 (PLte 

XII), the: Klvrkspruit a t St·.: tion 40 .J.nd th,_ Ela.nds River at Station 

39 (Plato XIII ) . Plate XIII clearly shows the particularly severe 

silting up of the Elands river, whose bed has rc<ch8d the stage 

where pools ~rv completely obliterated . Furth~r upstrc.::.L ~t Station 

38 the bed of th'"' riv<:r consisted of smnll rouncied pebbles bdween 

vlhich therv '.'US sand .:md silt. Pools were b~ing &rndually f illed 

with thus~.- pebbles ~nd th~ro was ~~rked bank ~rosion . In the 

cntchlJcmt of thesG stre ~;.1s ther(; was prob·1bly unusually heavy soil 

oro::;ion . 

.nnothL:r effect vf unusuc.lly hvavy soil erosion uns found 

.:1t St~tion 19, in th..; north-8ustern pc.rt of the: ca tchh<e:nt, wher.) the 

soils c:~r0 h.ss s 'ndy. At this samplin.; point the profile of the 

Kaff ersprui t f .-:.lls gently (Fig . 10) and thvra wJ.s ;m unusu::.lly l:l.rge 

deposition of v~ry fino sil t. The tops of stones out of the current 

vr,,re cov ... r.::d by a l ayer of silt up to ..1 c..:ntir.!...:tre thick c.nd the 

Ekl:c.n (:.rr'J.b would sink into thu muddy bottom until it disappc ~red . 

Thero wero no fully sut;._.;rged nquatic pl1:.nts, such as Potamogeton .:md 

Lc:~g-.rosiphon, but thoro w~~s n more or lE:ss continuous fringe of serJi-

c.qur.tic plants on tho b:ml-::s of tht? strc-tr.i . This s~~pling point was 

interl!lcdi o.h. bvtw.J~n the St::blu Depositi ng Zone and the Unstable 

Dcpositin_; Zone in th~t subr .. ~rged :::.qu:.ttic pl ants hnri disnpp..:arGd but 

there w~s still <:. fringu of seL.li-~quntics. Its wnrginel v~5~tation 

sugp:;sts thr.. t sLilld :r .. w be ~ssential to bring a bout o. chnng-J froru 
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typic~l Stabl~ Depositin5 Zon~ conditions (Pl~te VIII) to typical 

Unst:lble Depositing Zone conditions (Pl~te X) . 

Thvso Unst~blv Deposi ting Zon0s which occurred whure strGao 

profil0s indicated th~1t Eroding or Stabh. Depositing Zonos shoul d 

have be0n cx~l,jcted h::ve be'-n c·~llud th0 hi;:;h-lyin,g Unstabl e Depositing 

Zones to distin&"llish therJ. fror.J the otht:r Unstable Dvposi ting Zones, 

which h3.VG bt.cn siL'lply c~.llod by this nFu:r:v or h-:ve been callvd the 

norm_l or the low-lying Unstabl~ D~positing Zonvs. 

Stable Depositing Zonus ui th pl::n t growths ::- s profuse md 

vnriEJd ·:s those ilt St:!.tion 21 were found nowhere ulse in tho str8nms 

and rivers of th0 V::-~-:.1 Dc.rn Catchment. Hov1cver , Sbti on 2a (on the 

V'l:::l River) ~.:.nd St:!.tion 10 (on tht::: \vilee River) c ._.:n be considered ns 

belonging to th~ zone. At both thesG points there vrn.s r ::t ther r.1ore 

doposition t~_n ~t St~tion 21, but there was frineing somi-~qu~tic 

vogetHtion end sont. fully eqw.tic pl:nts . 

Within tho Unst~blc Depositing Zon~ , daws, weirs ~d in 

so~c instancus doleritE.! sills r esulted lll so~~ stnbi l i ty in the r i ver 

bods and ~bovc such obstructions the banks of the rivers supported a 

~owth of fringin,::. s.o!!li- o.qu,· t i c pl::mts . 

by .:1 wuir Y"..S p-rrticubrly u;2rked in thu Wilge Ri vor .:'..t H ... trrisr;;ith. 

At Sto. tion 11.:. tho ri vcr wn.s c: n£'.1-lik.:.:, fringed with willow (Salix 

b~ belonica.) tre~s, Phr:c:B;r::i tes .<md Cyp0rus. This can~l-lik8 strutch 

wns tho rcsul t of _. weir .:-.bout 300 metres "..bove Station llb. 

I ;:;wcdi:::.tely b0low thu woir th& river bc.J bec:W.8 _ st0cp-b~.nk0d, 

s~mdy ch.cnnel ~1bout 5 nutres h..:low tht. l_;v~l of the surrounding 

country. The:r._ were o. few willo;.rs i r.:lffiodi.::dely bolo~or the ~voir but 

thon none to where the river pJ.ssed out of sight. 

There is rn :::.nor::,... ly in tho succussion of zones down th<.. 

Klein Vnnl/V~nl River. There is first of -~1 ~n Eroding Zone of 
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cor:;p-:tratively stoep profilo, then a Str.ble Depositing Zone of l oss 

stot::p profilu ond fin:;.lly :.-.n Unsb.bl.:: Depositing Zon0 i!hGre tho 

profile is ldast steep. It mizht be expected thnt thu stability of 

the rivur bottom vwuld increas~:; ns th.:: profile bece.m.::: flc1tter. The 

St::::.bl.::: D3positing Zonu should on the b·:.sis of riv.::;r profilG thorJfore 

bo found below, and. not obovo, th0 Unstobl<:J Dupositing Zon,;;. Hm·rever, 

thC:: st:,lbili ty of riv..Jr bods in the V.;,ul D~m Ca tchr:10nt is i..'1.tim.:.tely 

bound to soil types, agricultural pr~cticG and the extent of soil 

erosion. The r1or~ hilly :crc.:ns in thJ southorn ...,nd south .:-astern 

pert of the C1tch. .. '-'nt, from thu Klein Vc::J.l River to tho As River 

(Fig. 9) are prirr:::rily stock rr'..ising :lr0LlS, whil' the roh!ninder of 

tho CrtchmEmt is r~ostly given over to arable f:::.rning, particulo.rly in 

tho rivor v~.lloy.J . Th:J soils al~" s;:·.ndy in the: southern p·~rt of tho 

catcln .. ,:m.t (:!i'ig. 12), ::.nd fro:_, tho occurronc'- of UnsLblc Doposi ting 

Zon::.:s in this part of the Cr:.tch:Jcnt (soG ::?..bOVE;) it is obvious that 

thuse soils erode easily no :.:~~ttor .ih::-.t typ.J of f::1.rr.:ing is cJ.rriod out 

on then. Th.:. sodir!l;)nts found :-:t SLtion 3 shO\: th._.t considera ble 

soil erosion t akes place 'lbovv this st<:ltion, -o;rhich is above tho 

conflw,nce of :::;ny !: ... ".jor tributary of th-~ Vc.J.l Riv0r from th3 .. l.r'IJD. 

of s'.ndy soils. This sug~ests thnt .1rablo f~rming in the nre:, of 

the loss S(:.ndy soils ~'.lso le~:.ds to l..rge sc.,lc sodi!nent de:posi tion 

in tho river beds. However, the conbin ·tion of agricul ture:: 101nd 

soil type in the Klein V1nl River c :-,tch:mmt is unique - predomim.tely 

stock fnr~ing on less sandy soils. Soil erosion is l ess severe thnn 

elsewhere with the result tlu',t L.S soon c.s the river bed flattens out 

profuse growths of scmi-a quutic and fully aquc.tic plants <.lppe'tr. 

It might wc.:ll bt: th1t, were tho .:.mount of soil erosion in the re!iln.inder 

of the V~'tal Dam Catchr_Jnt :::ii.Jil~lr to th::'.t taking plncc in the Kl(::. in 

Vnal River c~tchL .. jnt, thvn there would be no division of the Depositing 
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Zone into stL.ble <.nd Uilst"..ble s0ctiona. 

So.::tsons in the; V~.1.l D.::tra C:ltchn.::,.mt 

As w;.s tho C1SG in the Vaal Barrr'.g3 study (Chutto.::r 1963) 

inspoction of the saLJplv data has revealed thnt the greatest ch:mges 

in th_ composition of th ) f:.unc occurred with the f irst suL.U;er sp<J.tes 

in tho stream; and rivers . Spring r~nd '1.Utu..Jl1 p.lSS very quickly in 

the Vac.l Dar::: Catchrr1cnt. For purposes of describing sc:1son~ 1 ch-:mges 

in thL f auna S !'... vThOl0, thi.. y.__,r•.r has thar .... for.__,. Wen dividGd into 

three sec.sons, as follows:-

l. Wint0r - fro1.1 l.1.t" April to August . ThiJ is .:1 pvriod during 

which spa t<.;s very scldo1.u occur md flO'I•JS gradu.:.1.lly fall off. The 

~L. ter becor1es clC;:lr and a lgal and eli J. toL growths ..._ ppen-. 

2 . Dry ei1rly sur.um.:r - fro::: Sopter,Jber until ~:id.:;spread .nnd he1.vy 

In 1958 and 1960 tho su: J.:~r r.:1ins c11ne Bft..;r th.:: 

October fiold trip, but in 1959 thvy wer8 lat~r, comin~ after th0 

Novocber field trip. ~lr.h:r t.:....,~pvraturos rise during this puriod, 

the W'1. ter is cka.r to slightly cloudy, flows are lm-; :md st-::::tJy ..md 

growths of :::lgae and diatoms are usu.:1lly profuse. 

3. SwJiJer - fror.' th~ first hGr.tvy sml!n0r r :- ins to N"..'ch. Flmm 

fluctuat8 wid~ly and rapidly , the water never.losvs its turbidity 

in th.J lowGr r-3r:tches of the rivers, ::..nd .:-o.lg~te .:md diJ.tOJ:JS are virtu<.lly 

absent. 

The sanpling progrur;rr;w and s1.mpling points 

S'-1.1.1pling sta tions were 0stablish:::d on ttll tho r:::1 jor stroans 

:.md rivors in the C.:-.tchJ..lbnt (Fig. 9) ::.nd during c. preliminary study 

of th..J arc.::t ::.11 SQ.!11pling points 'vero visit0d, and the f.:1un:1 S3S.plcd. 

This prdiu;inill'y study bsted fron Septc...:har 1958 to F~;;bru.::try 1959 
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and during this poriod monthly s~1plcs were collected frow Stations 

1 to 14, th~ rchnining snmplli1g points bGing visited as opportunity 

::u'OSG, As e result of thi s study it was decided th(t ~ttontion 

shoul d be directed towards n dat~iled study of th0 VG~l , Klein Vaa l 

.nd \h.terv~l Rivcrs nnd the Kafferspruit, nnd fror:: July 1959 to 

October 1960 sar:1pling of these strum~l3 wns c~rried out ::.t more or l ess 

Lonthly interv3ls. Fim:lly in b.u::,-ust 1961 s_.mples -vrero coll ected 

frorr. .. lost of tho other S<.1!1pling points in the cutchl:!E:nt, so tl:e.t 

conditions ::.t th,~sJ S:lt::lpling poli1ts 1vere investigntcd e1t l 61st once 

in tho sur-u:a.:;r .::nd one~:: in tho vrintor. 

Sc.:npling points ".ru shown in Fi~ure 9, and thoy ['.re dnsiur 

to follow if the system c.dopted in nu.::tbe:rinc them is givl3n . This 

wr-ts .-s follows: -

1. fror2 th..:: hoadw-:!.t~::rs of tht. Vna l River down to VC':ll D.,_.~ (Stations 

1 t o 6), 

2. tribut'lri.::s of thd V::al Rivur which sec;.ted i Lportn.nt fror:J hnlun 1 s 

(1960) ch~uicnl study (Station 7 on the \Lterv3.l River nnd Sb.tion 8 

on the s~ndspruit), 

3. fror.i tho hc'.d1>1a ters of th0 Wilg-= Ri vcr down to V:ml Da.L! ( St:. tions 

9 to 13), 

4. tribut~ries of the Wilga River \vhich seerr..0d i5port,.:nt fron M.::tlan's 

( 1960) cherJic:-!.1 study (Station 14 on the Nolen River) , 

5 . st:1rting from th8 north west corn,)r round the C!l tchr:Jont •tTherover 

tho lurg~ strJa.~s w0re crossed by r.njor roa ds (St~tions 15 to 44). 

As ~ result of findins s of th~ prelimll1nry study soMe 

additional saopling points were deemed. neccss·'l.ry Md those were given 

~ alphabetica l suffix (e .g. Sta tion 2n) while others wer0 omitted 

fror.t thu more detail ed studies . 

point is described in T_blc 11 . 

The position of each sampling 
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w~ .tor tc.r.lp81'3. tur-::s 

1'-Towhere in th::: Va:J.l DD.m C::.tcl:m<3nt were wc.ter tempernturos 

under continuous obsorv:tion, and rt:o.dings t:':de on fitld trips nre 

the only data avail~ble. Sincu thc::se ~vere not r:r .dG si ,ul to.noously 

they C'ID only be used to show the; broadar trends of teL,per.'lture 

chnnge in the strc::tr:;s and riv0rs of the .-:1ro .• It should, however, 

bo borne in wind that far ,.:·,ore visits wero rn::·,de to snmpling points 

on the VaJ.l River and its north bn.nk tributaries :md to the Klein 

V.: 'll River th-::n to other p_:rts of tho cJ.tchr.lent, so thn.t mo..ms 

(T::.bL~ 12) ?..r8 weight,".?d in favour of conditions in these p:1rts. 

New te:Jp8rntures tended to b..:i lowest in thE; Source Zono nnd , as 

would be GXpccted, highwst in the Unstable Depositing Zone. In 

\vinter :::nd sur. ... ,<.::r tho difforcmco betw<)en the r::c:311 tor.1per.'.tures in 

those two zonc·s \'T:~s 2°C (Table 12). Eroding Zone L1C...ln tenpero. tures 

won.. of the snr.lv order [ s Unstr.blG Depositing Zone temperatures 

except in the ·:rin t8r. In th.:: d:::-y ee;.rly sut...JG:r and the sUL:JL,cr 

mean tcmpGrc:. tures in the Sta bL; Duposi ting Zon.; \'fer\:? lov10r than those 

in the zont:s _.bovo and belov1 it, possibly bE:cLl.use this 1:.::;,s o zone: \·:her e 

pools wero conp2rativ0ly d0ep rnd ~lso b(cause thcro w~s sono shading 

of the rivers by tr.:. ~s at Stations 21 .::-nd 10, t1r10 of th .. thrt.o sampling 

points in this zone. ShadinJ O;J:>s not ofton :..ot '.:ith in other zones 

and it is known (Edington 1965) th::;.t sb'iding en nppreci ably lower 

the tonp.Jrn turv of s trc:u:1s. In th..; high-lying Unsbbl o Depositing 

Zone ruean winter <md dry u1rly sucmer tuuperr• tur<Js won. r:J.thcr low, 

possibly bec:-,uso the water in those str0ar.:.s Hr:.s shallmwr th.J.n elsewhere 

and would cool r~pidly. Th.J ue.~n sur:~1er tenpcra tur0 was however no 

high0r th:m in other zonL:s, though the highest enxil.1Ur:1 sumt'~;;r temperature 

(30.5°c) iva.s recordod in this zone. I;Ie·~n dry .:::: ::.rly SUlilL"ler teLJ.peratures 

were rauch closer to n:cnn sw:ner ter:rraraturt:s th..<J.n to 1:1e::n vlintor temper-

atures shm,J'ing th<:!t this is ,J. time Hhen the , -,_ter is compar.: tively warm. 
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Thv highest u.xi r.ill::J. ;·Tint<...r h Hnperature (20.5°C) \·m.s r Bcorded 

in the Source Zon0 , prob:.:.bly duv to tho f :. ct t~t the flow ce:lsed 

th-.:ro in this secson . I n th0 ot her zones thG wintor ~~ir~ incre~sed 

the furthur down...; trc ;.r_; tho zone. In oth..;r seasons t:J· .xiDul:J. tunperaturer-

w&re very s iLiL.r in the Eroding 'Uld Unsbbl e Depositing Zonc.s , the 

St~ble Doposi ting Zone r ~ xir:-.3. wer G r !', ther low. In [tll s.s<'..sons 

miniJ..."'tl.L. t er:;per n tures \vor c low in th" Stable Depositing Zone. G&nt:rnlly 

speaking the differences between tho .. J XirJum .md r2iniinUl:-t temperc~tures 

in the Eroding ~nd Unst;~ble Depooi ting Zone wer e not l arge . The 

low sur.:!r:tor ter:per3.tur e .:;ftor ~~ hailstorm shows the rapid 2.Ild extrc::.u 

toLJ.pornture fluc tu::.tions to v1hich the river f auna is expos\..d . If 

t eL1pora ture is 'ln i mporh,1t f actor gov0rning the distribution of 

o.que.tic ani r,J..'lls it thcr·Jf or o does not so:Jr.l l ikvly that Mi~;,~,ls ! r e 

restrich .d to the upper or l ow<.:r p:.rts of thl:..: river by their toler ancos 

to high or lo·; t c::oper ntu:ros. The influence of t -.1mper nturo i s f a r 

more likely to net through th;j spe8d with which the life cycl0 can be 

cor;plctod a t a gi v ~n l.Je'J.n terJpvr:: ture . 

On two occ::.si ons ;;·::.tcr t 8nperatur..;s were rneacured ::.t hourly 

intervals for twenty-four hours, and thos0 recor ds irldica te the dcily 

rm1go of t.:::upera ture v:Ti::tion . At St:-.:.tion 4 in mi d- April the 

t8uper .turc r !lrlgad fror:; 15.0°C to 2l.6°C and a t Ste>.tion 17 in .:;:,rly 

S~pt.Jmbor i t r .:mgcd fror:t 13 . 5°C to l8.2°C. 

Wat er cher:Jist ry 

Mal c.n's (1960) work on th0 ch&mistry of thv surf~ce waters 

of thu Va:tl D'"!.l/1 c ..... tchncnt shm:ed tlv::t they were well-buffered and 

o.lk:l.line with n 1:- rge p~rt of the: di.:.solvt;d solids ru..cdo up of tho 

bic·trbonntus of c r.lciur.J ::nd :.::1gnosiurJ . Sodi~J, chlorides and 

sulph:1tes u cual ly occurrGd in s;...:.ll concctltra tions. A r"presont.:-ttive 
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cross-S·3C tion of !~:.1.:-..n' c; d::t t.:::. is shmm in T.:-t bLJ 13 whe:ro it L J.Y be 

sven hou th~ concantr : tions of dissolvo3d ions incrC'lS8d down the 

course of tho v~~l 2nd WilJe Rivers . The r;, ~ximm conc'"'ntr:1tions of 

sodiw:1, chlorides c..nd sulph8.tos were hie;h in th:J Wnte:rvc.l Rivor, in 

tho hen.dwntcr c.-.tchL.::nt of ~vhich ~old r1ines w0ro being duvelopud 

whon Mc.l -m' s work vms dond . Thl:: t.tinor o.l qu·:lity of this strc·~p 

undurw"nt further d.:?terior.J.tion during tho course of the biologic.ll 

studies, .J.S will b~ shown l.:1t0r. 

~Inl .. ,n w.1.s un::bl1.:1 to shc,,i thc.t thor:; 1-/E;re diffurenccs in the 

nature of th0 vr:-.tor due to th.:: geolo~icnl for-l£l.tions ovt::r which it had 

flovmd. On the oth.;.r h:md he four...i th::.t tho r.:.-1-.tionship betwo<:ln 

volw.to of flmv :md the concc.ntr~ tion of dissolv~..d ,,.:~t-.:rL.ls at singl e 

s -.. r:~pling points ~·Tc':ls vc.ri~.ble . In the Vaal Riv0r .J.t St~tion 2 (nc..x 

its sourc...,) nd n t Standerton :md in thl.. ~Jil,ce River .nt H~'.rris::;ith 

th .... r c \·T::ts no v::lri~tion in the totc.l dissolvt.d solids conccntrn tion 

•;i th the volun.e of thL.. flov . Howl;:v._.r in th.J ~lilee River .t Frankfort, 

in the Klip, Lioh:nborgsvlei :.nd !·iolun Rivers :md in the Holsprui t 

th'-' concentr:::tions of the bic:::.rbon::te s of c:· lciun n..1d r.:.gm:siur:t rose 

stc1 .. dily during prolonged p )riods of lo~ flo·,, ( thu ·;inter) 1nd decl:i..11ed 

r.: ::.rkedly in th..: r .".iny s.: ·.son. 

11.'ll ::m Lo:· sur.::ld the 5-dny Biochu~ica.l Oxygen De:..· ·nd in w .• ter 

sa.;;.plos he collected ..:.t IT10nthly intorvc.ls . Ho· .. : .;v(;r in view of the 

W.:lY in \ihich h'- treated. his s::t.~.plos (storing thaw in an ic& box for up 

to hw days be:foro sb.rting thu analysis ) 3.11d rn " lys'-d tho;_;, (by 

dilution and inocul -:ttion) diffvrenccs of th0 : .1.gni tude found by Ih lan 

(his mean BOD v::tlucs rnnged frw 0. 7 to 2. 9 ppn 02 ) : .. e.y luvl:: little 

Hio r 0sul ts would ccrt.tinly not bo coqx::rablc wi tr" those 

of workers such c s H::rrison ru1d Elsworth (1958) who ~tarted thei r 

nn~lysus in tht f iold . Ho··r.avor r1~lr-n wc.s justifieU. in dr::wing the 
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conclusion th2.t at none of his s~.rapling poi..."l.ts w,:s there very hec::v-y 

organic pollution, because this 1vould h[~ve resulted in far higher 

BOD figures tht•.n h8 found. 

Mc.L:n' s study did not include sovvr:>l biologically inport:mt 

r.spects of the che:r:;istry of the w:1tor and tho biological sm .. pling 

points did not ahrws coincide with the sm.1pling points used by 

Mal:--n. Further ch;.:clicr.l studi..:s wore therefore tmdertakbn during 

the biological studios. The analyses of th0 water ~t most sampling 

points did not diffGr r::e:mingfully fros th.: general type of analysis 

r..:port8d by [hl.'l.n, :nd they <TG thareforc not presented in detail. 

HowE::ver at St.::.tion l thG conc<;ntr:::.tions of dissolved solids v;ere low 

( laGnn 36 ppn ), ::md nl though tho 1:10st irportant ions were still calcium, 

macnesiUIJ and bic.1rbonato, the pH of the w'<tt.Jr \V.:JS variable (Table 15) 

showing tlnt thc:y wore not prGsent in sufficLnt quLntiti8s to adequ2tely 

buffer the ;nLr. 

St..- tion 17 was the only so.:~;pling pcint where there was a 

uajor chang" in the quality of tho wattJr frora 1957/58 ( :f.nlon 1960) 

to 1959/60. At this s.".r::pling point il!EY'..l1 totnl dissolved solids, 

chlorides, sulphc~tcs and sodiuu (Tctblo 14) v;erEJ higher in 1959/60 

then in 1957/58. The trend tow:-.rds do terior-· tion in welter qu.:1lity 

w:>.s continued in a s.aries of daily vmtor s...u:1ples coll&cted from 1960 

to 1961 by tho Nationc..l Institute for v/ater RL:se crch, the results of 

1-Thich h"l.ve not been published. In this study chlorides :.nd sodium 

\•lGre frequently r,bovo 300 ppl:t, sulph.:ltes were fr0quently above 100 

ppr. and the total dissolved solids were often betvreen 900 and 1000 

ppr.:. l'IIJ.xir.::un v~~lues for thesG ions <md nlso for the tota l dissolved 

solids were high c;.lso ( Ta bl"' 14) . 

An:1l ysis results for sor .. e of thu ions and characteristics 

which r1alnn did not rocord .s.r8 shown in Ta bles 15 .:md 16. pH 
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values usually l ay in the range 7.0 to 8.5 and a t most of the regularly 

sampled stations (Table 15) concentrations of aomonia, nitrites, 

nitrates and Kjeldahl nitrogen and the aoount of oxygen absorbed 

from KMn04 were low. 

At all sampling points there was a t endency for the pH to 

be higher in the winter and the dry early s~1er than in the summer 

and this may be related to the amount of al gae and microplankton in 

the rivers. There was no systematic trend of seasonal variation in 

the concentrations of ammonia or nitrites, but the highest nitrate 

concentra tions were r ecorded in tho winter and t he lowest in the dry 

early summer. The highest 4- hour oxygen absorbed f i gures were usually 

recorded in the summer when the turbidity of the water was higher than 

at other times. Oliff (1960), Harrison & Elsworth (1958) and Chutter 

(1963) all found that, in the unpolluted parts of the rivers they 

studied, the 4-hour oxygen absorbed r eached a peak in silt-laden 

waters. 

Chemical conditions at cert ain sampling points require 

more detailed comment. At Station 1 the high mean Oxygen Absorbed 

in 4 hours (Table 15) and the high Kjoldahl nitrogen suggest that 

the water contained larger than usual amounts of organic matter . 

In the dry season, when the flow had ceased, Station 1 was used as 

a drinking trough by sheep and cattle and this would account for the 

enrichment of the water there. Station 4 was situated just below 

where a milk processing factory effluent, sa id to be can washing 

water, was piped into the river. As may be seen in Table 15 this had 

no obvious effect on the chemical quality of the water, a conclusion 

which was substantiated by a simultaneous 24 hour study of the 

dissolved oxygen in the water just above and just below the effluent 

pipe. At both points the percentage saturation of the dissolved 
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oxygen r0se to no% in the late afC0rnoon and fdl to 82% at dawn. 

However bdow the effluent pipe there was often D. wind-blown scum at 

the water's edge and there were particularly distinct ch3nges in the 

flora and fam1a of the river, which could only havu been due to an 

alteration of tho environment by the effl uent . 

At Station 5 treated sewage was irrigated on fields sloping 

down towards th~ river. However, no direct surface run- off into the 

river was over observed, though thure ~~y have boon underground 

seepage of this water into the river . The mean values for nitrites, 

nitrates and Kjoldahl nitrogen at Stati on 5 (Table 15) were higher 

than at sampling points upstream (Stations 2a, 3, 4) and had returned 

to nornnl levels at the next sampling point downstream (Station 5a) . 

The WatJrval River was obviously enriched with nitrites and 

nitrates (St~tion 17, Table 15). Kj8ldahl nitrogen w~s low at the 

sampling point but was not analysed in the tv1o samples which contained 

the highest conce~t.:-a-l;imr.: of nitrates. The mean 4- hour Oxygen 

Absorbed at Station 17 was higher than at any other sUDpling point 

except Station l. 

The turbidity of tho water at thGse regularly visited sampling 

points was not measured regularl y . The rather limited number of 

measurewunts a~db showed that turbidities wer e low in the winter and 

the dry early sUWLor, and were us~~lly of tho order of 15 pp~ 

on the Si02 scale . This contrasted strongly with the sumoer, when 

turbidities higher than 100 ppm were recorded . Notes on the turbidity 

made during field trips suggested that during swm~er the turbidity 

coul d be high anyv;here , but that the high turbidities in the Source 

and Stable Depositing Zones were limited to t~nes when the rivers 

were flowing strongly. At the other sampling points visited r 0gularly, 

that is Stati on 19 in the high-lying Unstable Depositing Zone of the 
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Kaffersprui t ;.!n<l Stations 3 to 5a and 17 in the noroal Unstable 

Depositing Zone, tho turbidity rer. .. <J.ined high right through the sUiili.·.er. 

In parts of the catchoent area other than those where 

sampling was undertaken regularly, ther8 was only one opportunity to 

undertake wator analyses to uxtend Malan's work. This was in August 

1961 and the results arc shoiD1 in Table 16 . Weather conditions were 

unusual in that it rained for nearly the whole four days of the fiuld 

trip and turbidities were consequently often hiJh for the winter 

(Table 16) . When thu turbidity ~3lyses shown in Table 16 are 

plotted against. tho 4 hour Oxygen .Absorbvd valu0s (Fig. 16) it i s 

imnedi ately obvious thnt they tended to rise together. 

Several of the sampling points shown in Table 16 were below 

potential sources of streum contaiTination. At IbrristJith Station lla 

was below so~e ponds next to the river in which a nilk processing 

factory effluent ~:.ls treated, while Stations llb and llx were below 

ponds in which textile fnctory effluents were treated. Analysis 

r~sults fron these three sanpling points suggest th~t there was 

s eepage of waters rich in nitrogenous co~pounds and chlorid€s into 

the river, most notably :1t St<: tions llb and llx. The f auna at these 

sampling points strongly suggested th~t thv chcnical quality of the 

water w:ts not norn~tl. During the proli~innry bioloeical survey when 

no weter sa1:1ples were collected for cheiJical .::mc.lys is the textile 

effluent drained straight into thu river above St~tion llb. 

Bethlehem str&ddles the upper Licbcnborgsvloi River nnd nll 

waters leaving the n:unicipal arc:t drain down into a lnrge shCJ.llow dao 

ebout 3 km bolow 'the town. St:ttion 42 w~s below this dam, and the 

chloride, sulphate, sodiun end total dissolved solids concentrations 

of the water there were rather high. However this was another 

saopling point where the streao fauna indicated th~t there w:ts a change 
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in the chc:uic~l que li ty of the vl:l t or. 

Sta tion 41 v1c.s on c. small strcan whose course wns r el a ti vcly 

low-lying and well awr:.y froo tho rJount .... inous southern fringe of the 

C1:1tchl..e:nt (Figs. 9, 10). CorJpnred with other stron:as its calciuo 

and nagnosiuo hardness were low, but its content of chlorides and 

particul~rly sodiuo were very high for ~ stream far from any town or 

villcge . 

A feature of the water at the other sampling points shown 

i n Tabl e 16 is that the total nitrogen r~ged frorJ 2 .2 to 3.5 ppm 

which is high by comparison with the regub.rl y sampled stations 

(Table 15) and also by comparison wi th oth8r uncontaminated rivers 

in South Africa (Oliff 1960a, Harrison & Elsworth 1958). The chl oride 

concentra tions shown in Table 16 werG high by cooperison with Mc~l~n's 

(1960) data, but other anrlysis values were of the same order as 

Malan's . 

Tho sc.npling points \'Th.:;rc ther e \vas chemical , biological 

or ci.rcumstuntinl t.:vid.:mce that the che:aical 4.unlity of the w.:1ter wrs 

altered by &ffluents were therofor e Sta tions 4 ~nd 5 on the Vaal 

Riv(:;r a t Standerton, Stc,tions lla , llb, nnd llc on the Wilge River 

at Harrismith, Sktion 17 on the Wat'"'rwll River :md Station 42 on the 

Liebenbergsvlei River bdow Bothlehcr.l. In describing tho fauna 

found in the str~aos end riv0rs it has bd0n found convenient to 

separate off this group of sanpl ing points and for thi s purpose they 

have been called the sa~pling poir.ts where the chemical qu~lity of 

the we. ter rms not norrr:.~l or n bnorilll!l. 

THE FAUNA 

General rumrks 

A consi derable probleo in the presentation of the biological 
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d~ta crising out of river surveys is to decide which data have 

biologic:1l _t~::aning in h.rws of tht: ,1i 1..s ~nd objectivc::s of the study 

and >vhich datn. my be ignored. Harrison and Elsworth (1958, p . 170) 

laid do1vn criterin for the sol~ction of species, the a i m of which was 

11 t o select s pecies fro:., the biotopes 1-rhich rerlly belonged there and 

to elioin.1te ca suc-1 L!ligrants fr0i:1 the discussion" . On tho other 

hand All anson (1961) consi dered species v1hich were likely to be 

collected in a repetition of tho saQpling to be i~portant and his 

basis for sel ecting s pecies was therefore a iQed a t discarding species 

unlik0ly to bd collectud in r opeatcd sampling. 

The nir:ls und objectives of this study >vere to incrbase our 

knowledge of th~ fnctors govorning th~ aajor f aUllill chnnges taking 

place a long the course of the rivvrs, and ~lso through the seasons of 

the ye~ , in th8 co~1onest biotopes. It is desir~blc therefore to 

take a s c::my kinds of ::L."li rJnls into account as possible to ::chieve 

thes e aiL1s , but a t tho sru.ie tir:te it is not d-.sir:::.blo to b.:.se 

intt..,rprotations on d.:1ta >vhich includes speci E:s so r e.re that there is 

not u high prob~bility of encountering thee ognin. The .:~uthor's 

reasons for s~lecting speci es ..1re thoreforc the s.':t:11c .:-~s liJ.lanson' s . 

However the b~:.sis on which Allanson r ecognised such speci0s included 

.:m a ssunption of the vray in which the proportion of a single species 

1-rould vary in :l set of r eplica t t:! s::tnpl es. In the p~~graphs which 

follow the criteria usGd by Harrison c~d Elsworth ~d by Allanson to 

recognise the spoci~s th)y s el ected ~rc re-examined . 

Harrison .,nd Elsworth cJ.lled their selected species 

"significant". Their significant species wer e those ~irrk~ls which 

1. consti tut&d .:tore th1'1.n 5 pdr cent of the total fauna in 

one or nore snnplos in a s cason, or, 

2. occurred in lower percentages in two or ~ore of the 



68 

saDples in a season (th~re were three saopl\:JS per 

season) . 

Criteria very s i oilar tu thGse nr~ ~wrriv8d a t h8re to r 0cogni se tho 

species likely to be colLctcd in ' 1 r v_,Jetition of sa...tpling- . 

Allc~son cnllcd the spdcios he sel ected 'co~on'. Basing 

his ann.lysis on an n.ssur . .;d binooi.:ll distribution of tho proportion, 

p, that :1 species lvC\.lld constitute of th3 fauna collucted in a singl e 

saople in a set of r eplicate sampl es, he showed the.t as the s ize of 

s amples increases th& confidence liLrrts of ostliJ_tes of p become 

narrower. In s~.-nplcs containing more than 587 individuals, species 

constituting 1 per cent or oore of the fauna could r easonably be 

expected to bo found 19 tioes out of 20 in replicat~ sampling. 

Since his sar.iplos >-mre always hrger th:m this he defined common 

speci e s as thoso speci es whose percentage in individu~l sampl es was 

1 or ::> l for {tt least throe consecutive months in a sc1.son. The 

stipulation of .:-~t l east threu consecutive .oonths -vms r.1ade especi:::llly 

to omit those species 11 which bloOL'1 r api dly 1mJ di e down equally r api dly11
• 

Since Harrison ::nd Elsworth used n not of wider uesh than .LULmson, 

t heir sm.1ples usually contained l ess than 578 individuals. For 

those sn~llcr sm:1ples All.:mson 1vas abl e to suggest that e~imls 

constituting 5 or !.:lOre per cent of tho f ::tuna ware those likely, in 

19 c~ses out of 20, to bo collected in replic~tc s~,pling. This then 

.:.pp:::r ently rdded <.1 further ~.leaning to Hurison and Elsworth's choice 

of 5 per cent in their definition of significant ~~iL~ls. 

It is unfortunate that Allanson did not h~ve a set of 

suitable sized replicate saoples with which to t est the validity of 

his findings. Chutter ~nd Noble (1966) t ook ten separate square 

foot snnpl es froo a stony run in the Vaal River .~ t Standerton in 

order to test th~ rJliability of th0ir snopling m~thod . Since the 
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sampling cethod nnd appc.ratus 1-1.:1s the sa.1o c.s thnt used by .All:>nson 

in this typ0 of biotope 2nd since th0 nuob0rs of ani~ls in the 

individual SLU.1pl us W;!Ii vd b,rbccn 778 D.nd 2831 ( we:::.n 1633), then 

follmvin!3" Allnnson' s cri torea for th..: r0cogni tion of "co:JJI!on" species 

it should be uxpcctJd th~t:-

1. Sp.:cies not found in c.ll s.:mplos should vvry r :1rely 

exceed l per cent of thJ nuwb~rs of individuals in 

se~~rate s~mpl~s. 

2. Sp8cics found in ull ten sQmpl Js should exceed 1 per 

cun t of tho :mir::'lls in c.n.ch sep.-r ~~h. sanple e.l ways or 

vc·ry nearly ul:.·mys (in 19 sL..r.J.pl~s out of 20). 

Tho analysis of Chutter nnd NoblG' s dat.~ in T.:1blo 17 hils been rrn de 

to show how thos~ expect a tions fit the r esults of replic.:1te snmpling. 

Only 3 of th~ 43 sp~cies not found in ~vvry sample excoedod 1 per 

cent of th~ f.:1un~ of il1divi~u2l s~plvs. Owing to thG f.:1ct that one 

of th0se 3 species 0xc~od0d 1 per cGnt twice there ware four occasions 

on which y;orcent.':l,;es of sp8cios not found i.TJ. uvvry sar.1ple exce0ded 1. 

The tctu::~l purcc.mbgJs wero 3 .2 , 2.5, 1. 6 nnd 1.2. Thus tho first 

of tho two .;xp<Jc tc. tions bnsed on Xl.l::mson' s crit~·riu is borne out by 

tho r eplicc.t0 sc:.pling. ~ppronchinc th~ problc;m sol~ly fron the 

point of view of tho first exp..,ctation it ,roulcl b,; r cc sonablL. therefore 

to a ssume f or pr~cticr~ purposes thnt no species not found li1 ~11 uf a 

s~ries of roplic~t0 s~plus would ever oxc&od R pwrcentage somewhat 

above 3.2, say 5 per c0nt, of the f c.une of ~ny single sample . 

As there vmr o 10 nnd not 20 r eplicc.t0 samples in Chuttor 

~nd Noble's dat e, spocivs found in all 10 s2mplos should exceed 1 

pvr cent of tho f~una of individual saQples 10, 9 or p0rhaps 8 tines 

in order to confirn tho second oxpect~tion nrising out of Allanson's 

findings . Howov0r, only 13 of thv 26 species fcund in ~11 of Chuttor 
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and Nobl e's s~mplos oxce~ded 1 p0r cent 8 or more tines (Table 17). 

In 8 sp~cies 1 per cent wus ~xce8ded 3 or l ess tines and one species 

never exceed0d 1 r-~r cont . Th~sc d.:1t:::. therefor<: shm-1 th.:tt the 

s econd expvctc.tion ~rising from All.:tnson's criteri~ is not correct, 

b.:?cause there. were too r.:my insb.nces of species found in u.ll the 

replicate scmples not exceeding 1 per cent of the 2n~ls in 

individual saoplus . 

It w:~.s conclud8d onrlicr th.:1t ~pc.cics m.::ticing up r.10re than 

5 por c8nt of th.J f .1.un in <1n individual s.:1mplc vmrc almost certain 

to be pres~nt in .:t r eplic.:tto s~pla . Tho problem, of recogni sing 

the mc.ny sp_cies which m'lk0 up .! verJ lovl percentage of the fauna in 

single s:unples, but which .J.t the sc.;.ac tit'Tie nrG likuly to be found in 

replic~to s .~pl~s r0h~ins to be consid~rod . The only way in which 

data, h1s"'d on single sampl0s drmm .:·t n.onthly intervals, I!':J.Y be used 

to rove~l these speci~s i s to t~<0 account of tho number of samples 

in which the ~iu:ls wJr~ found. In this study tho following criteria 

have th.:::roforu bee:n used to recoenise th~J cpoci es lik~ly to be found 

in a repetition of sacpling:-

1. imit..:1ls found in r:;ore th.?.n half the suoplc.s collected in 

a sotlson, irrespective of thi...ir percentoge in individual 

sm:;plos. 

2. Anir::J.ls 1r~ing up rnore than 5 per cent of the fauna in 

single sa:!lplcs, irrespective of the nur.:ber of samples 

in uhi ch they .::ru found . 

Those criteria differ from Harrison and Elsworth's only in that 

species present in more than half thi... sanplos in c. season ere included, 

the yenr being divi ded into three seasons of une~ual duration, whereas 

H::trrison ,:J.nd Elsworth's yec:..r was divided into four oqu<'.l seosons and 

they included specius found in two of the three samples in a season. 
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The author intends t o follow Harrison ~nd Elsworth in noming his 

s,_,lec t od species 11 signi fic.:mt11 , because All.:mson ' s 11 com~on" species 

wer e sel octed on rnth~r c diffvrent basis, ~J ~lso because i t is 

useful to be .:tbl o to usc the odjoctiv~ 11 COw.!lon", ~·Then describing the 

r &l cti vo ~bund~1CG of the di ffGrent kinds of ~lllimnls. 

Kmy of thv smr:pling })Oints in the present study wer e 

visi t od only once or tvrice in 'l Sc.J.son . 

been considered significo.nt if they: 

In thcs~ ca ses spec i e s have 

l. constitut ed nora than 5 per c~nt of th;) founa in .:1 

s ~:nplc, or, 

2 . occurred in both s ··t.1pl t;s whvre tvro sanpl es were 

collect ed, or, 

3 . occurred in only ono s~li:lple but wer e significe.nt a t 

nnoth~r co1 .. p1robl G so.npling point whGrt:: thoro wos 

more int-::nsivG s .'.rniJling. 

Prcsontation of rGsults 

vlhilt.- it is .:,bc.ys s::~.tisfactory to d~r.:l with qun.ntib.tive 

dL tD., th. t is dab. in which tho numbers of o.ni D.c.ls ~--.ru cliroctly 

conl;··u-abl e bcc«use: they cr& ~iv.3n .:ts ntL..Jbors found f-Jr unit arcc. or 

:LJer uni t collecting ti;:J(.: , it i s not dw--..ys r ossible to achieve: this. 

In the 3tones in current bi otof8S ::~. honu n~t, which do&s not yield 

nunbers of ani r.}als p..)r unit nro.J. , had to be ust.d when the water was 

too dee~ for the Surtcr sm,.r:-l er , ::!.nd i t w.::-:s ~.hmys used in tho stcnes 

out of tho currJnt. Swpling for a SJ:.•ecif i od tino is not sui t abl e 

when gener al collec t i ons of th~ fauna ~r0 being n~c, for e i ther the 

clint;ing .3Jli r.lals hrwe to be ignored, or rt:noving ther.l fron the s tones 

upsets the COLllX'lr~bility of tho data, :1s th.:.y ore not oqu:-·.lly a bundant 

a t o.ll saLtJ.Jling J.)Oin ts or on ell s c:npling occnsions. Even whor e 
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thore ~re qu~titctivu d~t~ ~v~ilable it usually has to be used with 

consickr a ble cauti on, n.s it is, a s fc.r ::s i:::; known, not very r .Jlic.ble 

(ITocdlllin & Usint;t.:r 1956, Chuttvr & Nobl:... 1966). 

For these l' J2.sons r.;.::.ny workers (for oxc.r,ri.::le Hynos 1961, 

Harrison & Els\vorth 1958, Alln.nson 1961) h2ve found it convenient to 

trnnsforf.l th.::ir r::nv dnta. of nur:1bers of :'.llirr.uls in snr:1i'les into porcimtat;es 

of th0 tot:~l nULbcrs of ~.nirD'-ls in s .--.l.Jpl os. This tr~sfor~tion hns 

bGon used hore n.nd thJ qunn ti tn ti vo da ta, vrh:...re thoy :tro avJ.iln ble, 

hnve been consid0rod in order to Linimise arti fici2.l effects duo to 

the percent...tge trnnsforc .tion. In tho Vaal Dar:; Cc.tch:w.0nt d,da o. 

r •• Jkc:d 'U'tificid vff .)Ct w.-:>.s du~ to tho Cl 'J.docor.J. wd the Cope:podJ., 

which occurre:d in l c.rgc nuobcrs in tht.. vlinter cmd dry <:.1.rly surJJ. .ar 

and in sD. -~1 nunbe:cs in the SUJ:ll!lc:r. This r esulted b1 thL porcento.gos 

of all other groups b.::: ing very lm·r in the winter ::md dry c. -:rly surrHner 

and th~n sudd~nly risinG in the su~ar with tho dis~ppear~~~ce of thu 

Clad.ocera and Co~ e:pod:-.. To dil::rinc.to this effect the ClnJocera. .-:.nd 

Co;~ podn have bo...:n con:::;id'-rod sep.:tr 'l tely, ::-nd y.:_rcon t ( gos of tho 

r.:::1.1r indor of th.:: f.~unn c:·lculn ted omittint; thesu two groups. Howt.ver, 

in ordar to consider these twc groups .. s p2rt of the whole cor:mnmi ty 

their percentages h:.vc: bGon calcul~ttod includli1g 1}11 th.:; mi Lnls 

found in sa~plos . 

In order to r .:.duce the .2mount of d,.~ta to be prdsentod and 

to mike it po:::sible to recocnise tho principal f,~unal ch...:nges taking 

plnce, .l.J(.:rc<:1ntnge do.ta for cnch r.:onth h<'..Vt: not been givon 0xcept 

where f aun,:>..l chanGe is cl Gr:.rcr throu.::;h giving th<.. dot:-iled figurvs . 

Instead the r,1c.'J.n sc:tsonal percentage h .. ns bcG!l used . This is the 

mow of the l-Jrct:mtl!gus of ,':'_ species in nll the SaJJli)lGs collected nt 

' singl0 s~~pling point in nny season. It should be noted thP.t the 

meD.n seasonnl percl:nbge is not Qrrived nt by pooling the untr.:msforr:' . .3d 
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J.atn .:md them vorkin.:; out th0 percentages of tho vr.rious specios . 

This shculd not be done bec~usc, i.l.S All~son ( 1961) pointed out , the 

nw::b"'rs of sint;le s~1eci..;s v ·.1ry too Hidcly fron nonth to month ':lnd 

boca use th..: siz:: of s .. ll.l~;l~s :lso vcries. Tho Ll€ .n sc< .son.2l l' .:rcen t a ge 

composition of the f:-unn. is sho~m in tr..~.bulor for:_ , but only significrult 

spaci 0s whoso L..:: :n s0..1son;·.l .r·or cent::tge exceed-ad 5 I,:>Jr cent in the 

:rurticulnr biotope · t on~.; or otf. : r of th.:: scupling points concGrnod 

are shuwn. This ov.211s th-.t data :'!bout signific:nt s pcci0s \•hose 

J.Ienn sc.:-.son:1l };j.Jrcent.2_:e wrts n0vur . .:.s hit:h as 5 1-'vr cent ~re not 

Thcs ,._; SlJOCics .:tru , however, brou~ht into considcrr.ltion , 

when t he f ::unn is describLd . 

Curr0nt S!Joed and the ston0s in currLnt f~-.una 

Currant st._.;ds v: r i vc.l both fro.J Sill..!'t;ling r;oint to sampling 

point and nlso fro. 1 S·.. son to so .. son ( T.J.bl c 18) . Th0y were not 

howcvL.r clos .... ly rel .':ltcd to the zcn~s of the rivers . Current speeds 

~.;~re usu::llly lo .. est in th" winter r.nd highest in the sur!JI::-Jr with the 

dry early su.. . .wcr s:p·Jvds i nturr.::'-dinte. h <:.n swr..Gr Sf·'"eds in tha 

Unstable Do1-0Si tine Zcnt. a r c prob::-.bl y hi,~h--r th..!n those shmm in 

Tabl e 18, for in this zon_ th.::ru wc-r<J rony occ::tsi ons in the sur:.:Je;r 

when th-.· vater was flovring too strongly :md .2lso too deeply to sru.llJl e 

the Lmn;1 Wld to lilc ·sur~ th.J curr·.mt Sj:~-~d . Some sau .. )ling points 

stw1d out for thu v~ry high or v~ry low current spc.Jds found at thcJ. 

Sn.mpline-; :points wh<o:ro th..::: currcn t SJ:--..:~d w.:-.~ hiJh Here Sta ti0ns 26 , 

10, 38 :-.nd 17, and wh.::r c it was low \ver0 Sta tions 24n, 24, 2n , 12 

<'.lld 19. 

Ho•fever boforo f nun.::l differences t..re :.ttributcd to current 

speed it is necessary to ux.2Linb whether, under fivld conditions 

there o.ro correL .. tions b0t~recn the nw::b0rs of anirJe.ls found md the 
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current spc"'d, racr~sured ~ s it was in this study. 

Dvtc·~il;:;d fi-:ld .-:nd. l t-\bor :!.tory studies of the l:ffoct of 

curr<:nt sped on th;~ ::Jicro- distribution of th.:: c.qu~ttic faun:! (i~L1blihl 

1959 , Scott 1958) ll'~vc sUG0ested th:.t currunt speed is cxtret.;ely 

L :port;.nt. 1~.1blihl 1 s fivlJ inv.:stig .. ~tic:ls ohow::d th -:t, whcro s ~.Jplcs 

wer:; drL;wn within 'l f aw I':C:trcs of .... a ch oth.,;r , the. current spued 

pr ofoundly influenced the qumtit:.tiv.a cou1pOsition of the Ltun.c. , but 

thr;.t tho:; qudi t.:.•tive cor.1posi tion WclS very ... mch less influenced by the 

curron t. M.'lc.m ( 1963, p . 120) , in discussing thosG field o bsvrv~tions, 

sugrustod th~tt .iu.Jbli.~l' s attribution of thv quru1tita.tive fo.unc:.l ch...nge 

to current s peud a l one :ny hnve bocn nn oversilnplific~tion, bC,;C'luso 

.Amblihl Ldde no rtllowmco for possible biotic off .:cts :.nJ. because he 

(~bean) h~d nov0r seen such clGnrcut J ifferences L~ n~turc . On the 

other hand Zirm::1orL ·u1 (1961) fvund that there wore cons i d3rable diffor .. nces 

in the f:cunc. :md i ·-:rticul<rly in tho f l ora , which devel oped in three 

•.)Xperi r.:len tal furru:vs, which w _re L~i tia lly sii'!!i l nr in Ctll r espects 

othor thClll current S1)0ed . 

Thcru ·rru nt prvscnt no studi os of the ,_ffucts of current 

sp00d on the ston>Js in current f :1una in South .l;i'ric~ rivers. Both 

Har rison :md Elsworth (1958) and Oliff (1960n.) DL::!.sur·.:;d curr0nt spcds 

i n the rivers thoy studied, but did net ~tt~~pt to r el a te f~unnl 

differences t o curr-..:nt sr,.)ed diff~.-rences, exce1,t in thu brondest 

terr;;s . In their study of d ·.t n obtlincd >vith a Surber sc.r.:plcr Chutter 

n.nd Noble (1966) .. :c,.;.sur_d th..; curr..:nt speed in 0-:tch square foot. 

They d i d not 11ttoupt to corrol ~. t<: th~ nul..burs of ~niJ::-.ls found vii th 

the current spce:d, but this h<..s been done her" for tvro rcnsons. 

Firstly to SL;C ~•hcther Amblihl' s field d-2-b can be subst.omti ntcd or 

whGthcr ~L~cnn's scopticisD is justified. Secondly, if any sp8cics 

were signi ficnntly correlntod ~ith curr~nt speed, to recognise those 
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SFCcies whose occurrence in tho Va~l Dan Cntchnent s~ples would be 

likely to h.: rcL.tc..d to curront speed . 

Chutter .:: ~nd Noblv' s S:ltli:)les vlOre drnwn from n tr~ns~.:ct 

,·•.cross tho V o.nl Ri vcr n t St~ tion 5. The snn~les were nuub~red from 

1 to 10 .:' cross tho river Anu the dc}Ah of tho w.:;,.ter incrons..;d gradually 

frou :1-bout 10 ct;s (sample 1) to :1-bout 23 cLts (se•:plo 10). The mean 

current speeds "!.t eE:.ch s~;.1pling site, v!hich were b1.sed on only 3 

rc:1dings, ranged frou 35 to 62 cr./ sec . Since the Surber s :-..r;1pl0r is 

not r precis- sampl er, and since 3 readings is t'. very suall number on 

i:hich to b.::.sc r1 oo.:m current speed, a nonpar:J.uetric corrclnticn 

coefficiont , the SFa3r,:K.n rnnk correl , tion coefficient (Siegel 1956) 

r nther th:m o. p.rnn0tric coefficient, WA.S calculated for fivo sets of 

dnto. , ~·Thich were a s follm-Ts:-

a) nurubcrs of individuals per sq ft of a species or grour; of 

ani .. mls and current speed, 

b) nuwbers of indiviJ~~ls pGr sq ft of n spoci~s or group of 

o".llitn.:::.ls and d.:::<>th (< ~ssuming that depth could bJ r:mk~.:d in 

th\3 sur.;o ordvr <.s the nuub~..ring of the sal:l}Jlcs), 

c) nu~burs of individuds p,;r sq ft of !:t speci<c~s or .sroup of 

~mii;nls expressed ns n p0rcentage of tho t otal nunbcr of 

individlh'lls in :::. sauple and current spe~d, 

d) numbc;rs of indivi-iu:::ls p.::r sq ft of c.. E:.pocies or group of 

nnilnls oxpr:..ssed ::s n p..Jrcentngc of the total nur:Jber of 

ind ividu::-.ls in ~~ sr..:_ ple: nnd depth, <'.nd 

u) current sp0ed :md depth . 

Tho corrol 'ltion coefficient bctFecm dGpth and current speed 

was 0. 682 (0.057 P > 0.01), f~stvr speeds bding r:::corded in dce:r;,;r 

w~ter . This significo.nt correl~tion moans that th~ro is a ~ossibility 

that signi fic.:-.nt corrd,:tions bvtween the f:1un:1 and current speed 



76 

could be spurious, bcin.1 r0~lly corrE:l:1tions botwc;.m faun:1 nnJ. dE.:pth . 

Corrcl:1tion coefficie:nts b-. tv1een f .:-.um. :-..nd buth sr--~od ::md depth 

were th .... r'-.fOrv cnlculatcd . 

Correlc .. tions c. '1n<l d. -~ero invcstig._ted b:Jcetuso r:1uch of the 

stones in curre-nt dttt-: is pr-..s<:)nted in tho fore of r'erccnt:1ges :md 

conclusivns are b :sed on chnn5cs in the percentages of species or 

groupe. If th~re ~·wre significe.nt corr..:l:-.tions ootweon tho nul'!lbers 

of s r,ecies or groups of r'.ni rru..:.ls and. th.J current speed it was thc:refore 

ioportcillt to know whether thvse would ~lso be ap~arent in the d:1ta 

trn.r.isf orr:.E:d to rJercen t ages. 

The significant (P<. 0.05) correla tion coefficients between 

species or groups of animls on the one hnnd 311d depth ... nd current 

s:;::·Jed on the othvr, arc sho•m in Table 19. Considering first of all 

the correL• .. t i ons be twt.-en nuub0rs/sq ft and d~pth and current speed 

(col ur.ms a and b on Tetblc 19), .Aeth:::lopter"'. J.:.ncirr.a , Charmtopsyche 

thowss~ti ~ .. nd Si:_uliuL l arva0 were signific:.:ntly correla t8d with 

curr:mt sp13td, larg~r nunb0rs be in;; r 3cordod with high0r current 

speeds , but not -,~i ti1 depth . i...r:::.hipsyche scott ::..e was significantl y 

correl::tted with both depth ~d curr0nt spa ... d, though tho corrGlrtion 

with del)th w ... s closer th:m with current speJd. These nni~.:.J.ls, 

together with MD.crone:n.., C::tJA,nso, were vGry seldc: . found in stones out 

of th<.o current or stony betckw~tor biotopes in the Vc.:J.l Dt:.n Catchl: .)nt 

(T:lblos 29 , 30) . I•1oroover th,:y bclon:o; to groups , the Hydropsychid 

c."ddis and thv SiLulii,lrlo , who£-a pJrcent..ges were higher in faster 

currents in Ar.1blihl' s field s tu<lies. 

Chorote;rpus (Euthr:.mlus) sp. n~bvrs Wt;re very significantly 

corroLLtcd with both depth ,md current speed . However, it would 

::tppeelr th.:t in this case tho corral -:tion between n1E!bers and current 

speed wa s spurious . g_!10roterll8S (Euthr~J.ulus) nyophs were particuLtrly 
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abundant under ston8s out of thG currunt, the p~rcontages of this 

spoci~s record0d froo stones out of currdnt biotopes b~ing higher 

thnn the llercent:1::;es fror.. stones in currcmt biotopes (cf . TabL .. s 20 

and 29). ThG ::miu .. :.ls occur under stonGs :.nd nt \llarrunton (Pnrt 1) 

\Mre found to be c.::..vity dw0lh:rs . It is possibl0 tb~t ::tt Std.ndcrton 

the b .rger ston.;:s ( -·mJ th .. refore the brgcr cnvi ties behind thar;1) 

were in tho dee1)0r , fo.ster w~l t cr. 

In Hydro. s p . 0nd Centroptilur.; oxcisur.1 there were significcmt 

negative correlation coefficients between nunbors and depth nnd 

current Sf-eod , indic:·tinz thr~t a s current speed o.nd de::;.th incro:J.sed 

nur:,bers declined. For both these species tho correl3.tion between 

nw .. bcrs mld d;:;pth wa s closer tho.n tlh' corrolation bt.. twt-en nur.1bers and 

current speed. How-.Jver, as in the case of oth0r .:tni.. .. 1ls, dn ta fror., 

stones out of current biotopes provides su~port for the current 

s peed correl r tion nnd sug;ests th.".t it is not .'"1 s purious depth offuct 

( cf. Hvlir::t and C. L.Xcisw:l prcentnc-es in Tables 20 .·md 29). i·Iort-ovcr 

Harrison & Elsworth's (1958) study showed th~t while Q. oxcisw:l was 

four1d in a widu v . -.ri.Jty of biotope:.: in thG Gre ... t Berg Ri vcr, its 

perc8nt<'.ges wer e lm>lcst in the stcnes in curr.:..mt. 

N::-.is spp., Orthvtrichi:J. sp. , Stcn(:;;lr:~is D1J1. ·:md Burnupi:: spp . 

nur.:burs wer:J r'~.ll significantly corrol:1ted with depth, but not with 

current s~x;ed. It is iL_-ossiblc , frc.:-.: our present knmdedge of the 

occurrence of these . .nir:.J.ls to know '-'7h8th-:r this correla tion is 

_tenningful or n.:.•t . Howvv..;:r, Burnupin ( an Ancylid) :md Orthotrichb 

"'re prob:1bly 'llg .• l feeders, while Nnis wns .:.bundc.nt in stony runs 

only when then: were pronounc~d grc.,wths of Ellg· e. The ronson for 

th<- significnnt corr-:htion b~twc;o:::n the nur,bers of thGse nnir:uls nnd 

depth cuuld th.::refore b..: thr:t their numb~;~rs were r0l.:-tted tc the 

cbund~.ncG of nlgae, provided th.:1.t thoro w0re L!Oro :::tlgae in the shallower 
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we- tor . This is nd a t :tll unlikely in n river, where light r.._.duction 

duo t o turbidity incro_ses r ~pidly with depth, r uducing th6 li~ht 

0SS8nti:=tl for 2-lgal grmvth. 

'rurniug now to the signific:::nt ce:rrel.ttions betwa .. :m percent e1ges 

and current s p.::od <!nd de:t>th (colunns c nnd d , T:1bl0 19 ) J.ll tho s peci e s 

whoso nunbJrs wore s i cnificantly corrcl~t0d with current speed, with 

the single exception of ~· scottJ.e, h~d ~rcentages which were ~lso 

significantl y correl~ted with current speed . Likewi se all the s pecies 

whose nuubcrs ~·1ere signific~.ntly ccrrel~h~d with dopth, with the 

singlv oxce:>tion uf Nais s pp., h,_d pc.rcentnges ~;hich were signific:-lntly 

c orrelut ed wi th Je~th . Most of the si~ificnnt correl 1tions were 

th:-Jr of orc still , pparent in the transforLlc..d d:::.ta, thouch there were 

.l co ..... p.:tr ativ3ly l :·.rge nuL,bor of other sit:,'Tlifico.nt corrul ntions be tween 

pcrcent'lg..3s [!Jld currt.mt s peed ( Orthotrichia, Pent:meuru, Burnupi a) and 

betw,K:n }J..:rcenta3e :md depth (,A. r:...1xiL'! , .Q.. tho:~esseti, ~· capense, 

Si:mlium larvae) ~;hich wcr 8 not found betHocn nur.1b-rs :md depth .:~d 

current spoe::i :m~ \-lhich must be r egarded J.s spurious :'.!ld due t~J the 

tr.....nsformtion . 

t!x; . .I::in l tion of Chutter & Nobl e ' s d::;t ,l for s pGcics other th::n 

those discussed nb:)Ve f :tiled to r ove.:ll :my s pecies whose },-...nk densities 

'llJpe.2red to bt.. in th<:) uic.ldl~ of tho r3llgi:. of s:r;Deds r ecor ded from the 

10 set,plos . .1\.r:.ong too species f ound in only a few of the 10 s::::Jpl e s 

the Glossiphoniidav , EcnoLIUs sp. and SiLiuliwn n i p:ri t nr s is pup.:.e tier~ 

found r.lc-.inl~r i n thd :::hctllmvcr , slower flowi.rig \v!.l t er, while rt l crge 

nunber of Elnid l ·~rvne 11 type 7" (tihich ar e prvb3 bly Stenelmis l nrv:te) 

were in th\3 saopl o wher e tho current s peed tvas createst (see Chutter 

& Nobl e's T[_ble 1). 

The range of current s peQds in Chutter & Noblu 's data w~s 

r a ther n~.rrmver th.:..n that in 1illlblihl' s fiold studi<.:s. How0ver this 



10 

a)8 
a.. 
E 
g 
... 6 
g., 
0 ....., 
~4 e 
& 

z 

1500 A 

~ 1250 60n 
c 

~ \ , 
e \ 

, 
~ 

\ /\ ::1 

~ 1000 
50(T" 

\ I I "' ~ 
'y -o 

I ~ 
~ 

l750 
I c... 

I 40(") 
L... I 3 
Ql I .....:....... ..c Ul 
E I I ~ 

~500 I I 
3Q!"' 

I I 
I I 

250 " 20 

2~ ~ ~fiJ '~ 160 

9·5!1 10·59 lt59 12-5! 2-60 ~ 4/5·60 6·60 7-60 

Month and year 

1500 

~ 1250 
....... 

~ 
~ 1000 
0 g.. 
1/) 

~750 
L. 

~ 
e 
~ 500 

250 

GO 10 

n 
c ., 

.,!is 50 Cil 
:::::1 a.. 
rT"" E 

~ (/) 

401 
Q... 

.~6 

Q t 
~ 

...... 
c 

so~ ~4 0 L 

J!. 
zo 2. 

B 
• 

• 
• .... 

• • l • • • 
zo 30 40 so 60 

• 
• l 

zo 30 

Current 

0 • 

• 

• • 
• .... 

• 
• 

~ 
40 50 GO 

speed crn.j sec. 

Figure 17. Cheumalopsyche afro, ~· thomasseti and current 
in current at slal:ion 21. 

speeds from the stones 

A. Mon~hly voriabon in current speed and numbers of individuals per 
square meter. 

B. The relationship belween numbers per sq.uare . meter and current 
speed. 

C. Monthly variabon in current speed and numbers of individuals 
expressed as a percentoqe of the total number of an'1mals 1n the 
samples. 

D. The relationship between percenla9es and current speed . 
Symbols: - - - - current speed, .1. ~· afra, • ~. t.homasseHi . 
The sample da~ed 4f5 .60 was taken midwa~ between the March and June 

samples. 
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c.nc~lysis of the 10 Surtvr s:.upl~ d11b dvcs Lmd support to Amblihl' s 

finding th-:1 t, ev-.:1 in field s '-nplos, the nUIJbcrs of :. t l enst soGc 

s r.uci0s c.,n be shown to b..) rd ·tcj to current Sl)OeL. . This finding 

had tvw consequ.;;ncec. Firstl y, it bucc.~o n<:cess,,ry to exnnino the 

density of the f .::.un:1 fror~ r:onth to nonth :1-t sinr;lc s :-_r:lpling points t o 

s eH whether there woru s:pecios pr0sent whose dm1si ty ch::.nges followed 

current speed cb·mgt:.s. Sdccndly it W'lS necess1.ry to ex, · ,inc the 

d.:msity of the f llunn :.md the current speed from st.:_1.tion to str.tion in 

order to see >vhcther current speed .~.lone vm.s likely t o bring about 

station to sbtion differences in the density of s:pecies or [ruups of 

1mi t..J.ls . 

Only a t St1ti ons 2 J. e.nd 21 wa s there a sui t <.ble number of 

successive uonthly qunntitntiv3 so.trpl Js and current speed mensuror:Jcnts 

to investie nte ',Th.:Jthcr thu density of spocies or groups of 1nir..~.ls wa s 

rcl~tod to th8 current sp~ed frou r.~onth to nonth . .At Stn t i on 21 

.Q.. excisu,,r :md fi. scott::..ll were too r ::re in the quo.ntitativo se1mples to 

co~. .. f. · .ro th..,;ir donsi tic:.s .~d r...:rcont:lt;es with current speed . Of the 

c ou.on ,1ninn.ls found 'It this SE!.r.!pling point ('l'c.ble 20) the nuubers of 

only .Q.. thorr, lss-.:ti .::nd th ... closely rGl:::t._,d Q. <.:!.frn followed current 

speed fluctu·-:Ltions (Fig . 17.:::.) . T:.king ::.11 qu<:..ntitative data for t hese 

species at this sc.upling pc.int , an,t not only the success i ve wonthly 

drt:t shown in Figure 17n , into c onsid11r tion (Fig. 17b) sho··TS thn t 

in both s~ocios th0re \<Ta s little incr~;ase in the nu..-nbc:rs of indiviuuals 

~.s the current ros:J fro ... ; 20 to 50 cr!l/sec, but tlnt the density increa sed 

sh:1rply a t speeds ~bove 50 em/sec . In Q. ::1fra, percentage peaks 

followed current speed penks f c.irly closely, but in .Q.. thor:Jnsscti 

they d i d not do so (Fig . 17c) . I n both srdcies th0 highest purcentages 

were found a t the hic;hcst current speeds (Fig. 17d) . In none of tho 

other corx..on significant ··niL1als a t Sbtion 21 w~s thor e any obvi ous 
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r e l r.ti on bet~r .::en density ~nd current speed . 

At St:' t i on 2:- th~ species whos~.- mm.bers .:md percentages 

followed. curr ent sp<::Gd. chan,_<:$ :'lere Q. e:{ci3UL1 t:..nu. Q. t homc.sseti 

(Fig . 18) . Q. ·.tfra numbors :md pE..rcenta&es were not nea rly a s 

cloncly r e l .. t ed to current spJed ns wera those of the other two 

The correl:. tion b<:twecn Q. oxcisuu percentages 

nnd curr"'nt Sj?eed w:1s r en. .. rk:-lbly close . 

\Vh:1t this ana l ysis hJ.s so f .:.r shown is thn t n.n .:mi m l >-l!:lich 

v:~ts fn.r uor0 CO!:lr:\on in stont.s in the current th:.n i n stones out of the 

curr<.lnt (Q. thc.nasseti) w. s f ound in Lrger numb...:rs at h i 15her current 

speeds in 3. series of s~~ples tak~n L~ one d2y \t one sampling poli1t 

and .tlso in ·- seri~..:s of s.:- mpl e s bk.]n a t raonthly interva l s :1t two 

other S£'.uplin~ 1.0i nts. .nnother ani u::l (C<.ntroptilum exciswJ) which 

wcs comr.:oner in stones out of thG current biotopes th;.n in stones in 

curr .. mt biot0;!8S, ;1 --.s f ound in l :lr;cr nu:·1b ... rs :~t slower curr ent sp.:leds 

in 1. series of s ·:u!ipl os bkcn froi!t om:: s:1nplinG st-:.tion on one dE..!.Y, and 

was found in l :1r cer nunburs Lt slower current speeds in ~ seri es of 

saopl Gs tnk0n a t monthly int rva l s fro!" one sr~~ling point . For both 

these <mimal s thcr.J i s ther~.:;fc...re very compreh<:Jnsivo evidence thJ.t the 

numbers of individuals found is so Jtron~ly lllflucnced by the speJd 

of thr:: current in tho pl·.,c.J wht:re the s:..iJpl~; \vas coll octed , thllt the 

r:.rul ti tude of vthl;r factors :·Thich woulJ .'l.lso i nflu.:-nco the nucber of 

individu .ls of a spGcies founu in any }'lRc e . .., r ... not 3.pp .. r(;nt . Other 

:mir.:r .. ls were founci in l~lr6..;r nulJbors r t higher current speeds in the 

sGries of 10 saupl vs collect<:d on thl! ,ane day (.t;.ethnlopter~- r::axim, 

.AL1phi psyche scottl:le ) but uerv s o sc .reo Rt St·.tions 2<;. 11ncl 21 thc.t 

th~ir vnri :ttion with current speed from month to uonth could not be 

invcsti~/tod . Fin~.lly thG Silluliid. ~.e occurred in 1.:-!r t:;er nu:1b8rs 

>-Thcr 0 the current w<ts f:1ster in the sat.1ph :s t aken on the so.me do.y, 
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but did not do so i n tho s :1upl cs t'lkt.n :~.t monthly interval s . Scvl)ral 

f~ctors could ~ccount for this and ir:1portant .::..~,,mgst theL would be 

thr.,t the Si! ulitLi l:~rv::w nl:.tust cJrto.inly oolonged to :. ore th.:m one 

speci es (rossibly with diff0rent curr8nt Sf~~d pref0rcnd~) . The 

corr0l :1tiuns b~ twe -:Jn nm.bcrs :"nd curr ent sp<:;ocls in Contro :.;tilw..; excisun 

t.md Cht.m;: '1 topsychv tb.)l:.~.sseti wvre such til£. t ev .. .m whL.n the nuobor s 

were tr msfonK:d in to :t-or e en t;15os , there 1-KrG ccrrela t i ons betwe,m th.:J 

parcontnges of th3so ~~i~~ln nnd curr ent speed. 

~·lhen th.J nuLlb;.;rs ,<:>.nd pdrccn tnges of those r:.ni rr..' ls f vund n. t 

diffurcnt S<...:iplinc points :tt various currl:nt Sf-3eds were cc:w .rod it 

was fouml th1.t mmbvrs were no longer correL1tc:d with current SJ.dGd . 

This was found to b.:: t r ue evon v1h::m possibl e sensomd effects wcr'"' 

ruled out by coo1~ .r:i,nt:; dut:~. collected at sever.i.l sm.:plini_; points in the 

same 1:10n th . It is th\;rofore obvious thJ.t l·ihile current speed ;J:J.y be 

".11 i r.1por t : nt f :1ctor re::_,"U.l ::tinc th0 density of corb.in aniu~.ls in sin::;b 

biotopes, its influ .... nca fror3 biotope to biotope is st~:.ll. This woul d 

be b.::.cnuse th;:; nu.wbors t s <:npling points ~re thG outcorr..e of so I:l'lilY 

v.::.rie'.bles. For inst:mce for thu filter feedine Hydropsychidae the 

::tmount of filtcn.blo food would obviously b0 v..._ry ir:prt.~nt . Thi s 

is like l y to v::try fro:,, s :J.wpline poi nt to s..:.;.mplinG r:oint ·~d i t is 

OD.sy to conceive that wher food is ~~bund.:mt Hydro11sychidc.t: wi ll be 

:~bund;~t wh~· tever tho current speed, :;:,rovided of course th<t there is 

Thus, du(; to food rGsourc..:s, the: nu..lb._jrs of 

Hy...iropsychidae f ound u t th0 s ::u:;e curr0nt speeds a t two s :1npl ing points 

could d iffer wi dely. 

r.j·my of the sh::.rpest ch::ncos in occurr once of the speci Gs 

which .Arublihl found t o b;:; corrol~~ted in th:: fiel:i \:i th curr ent speed 

took pl ::tc(:; in th.J current s~Gd ran~:0 0 t c 10 ems/ sec (.iU.,blihl, Figs . 

23, 24 , 25) . Ne:111 current sp:;uds J.S l ow :~s this were not recorded. in 
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the stont=~s in current biotopes s :>_f:1l1lod in the c::ttcru;lent of Va.::~l Dar.t 

( T"lble 18). In vim"f of this, nnd bcc,:use not ev'"n in tho s o speci~Js 

whoso density w!s r c l :. ted to current speed at singl e sar.tpling points 

wns there <.. s.:::cpling point to saDpling point vnrintion in density 

followin~ the current speE.d. vari ::.. tion, curr0nt s:p.-:.ad tr.J.y be ree;ard0d 

,lS one of the l ess i t:t;>ortant factors likely to brin5 -<:1bout station to 

stCltion v.lri:ltions in the stones in current f auna . 

Thu zonction and se~sonG.l variation of thG stones in current faun-:1 

ThEm:; aro t1w w'!ys in which the brond. tronds of the zona tion 

and sE.asonal vnri:1 tion of th.:,) f aun<' -::ay be:: v i ewed . Firstly there is 

the zom:tion and se::tson.".l vc.rintion in the pres ence or abs..,nce of 

anirnnls, nnd secondly th0re is v :1ri·' tion in the abundance of kinds of 

.:mi w· .ls fran zone tv zone or fron S8ason tc season. Both thus<:) types 

of v·tri:..tion h[c:.Ve been investicat ed in the stones in current faun.:1, .:md 

~lso in the f ; unc of the other biotopes. 

I n this section tho procedure ;~dopt..:~d in describing the 

s eRson:tl ch:m-;-os and zona tion of the f::tun::t has b.;cn first of nll to 

describe th.:: chP.ngos tckint; plnce in tho f.:-1.un..1 of th~ Klein Va:-.1/Vaal 

Riv~r, because this riv~r includec all zones, 0xcept the high- lying 

Unsbble Depcci tin~; Zone, !'nd dso becc.use tmse s erarlinc points in 

this river were ~11 studiei intensively. Tht changes 2re thvn 

discussc<l r nd n t this point dato fro;.! other, nostly l oss intensively 

studied , st~.tions in other rivers is brou.:_.ht into consideration in 

order to sec how representative the type of changG found in the Klein 

Vaal/V~~l River is of the stre~ms ~d riv~rs in the ~rGa a s a whole. 

In the subsequ0nt section thd fnunn of the high-lying 

Unst.:1ble Depositing Zone is compA-red with tha t of th.a othE>r zones 

and then ch'lilt;os in th"' f uuna brought ':lbvut by the ~ddition of 8ffluonts 
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to the rivers ~ro con3id_red. 

Finally tho r :.thGr in.cocplet3 q1l_.nti Ltive dcta on the 

stonas in current faunn ::tre pr ,.;santed to show th·1t the fnun:-.1 chances 

described on :: c--sis of r:1c..:'.n sc :::son~l p..;rc .:mt3.gus nre not arti facts of 

the percentage tr!'.nsfor!i .. :tion . 

The f nuna of the Kl0in V~al/Vnal River end cor1p:>-rison of it with 

the fP-unE' of othvr Vnc.l D:::n Catchment Rivers. 

The s · mplin,; points :.lon.; tho cvurse of the Klein Va~.l/Vaal 

Ri ver, whose Lmn.'l is the bo.:::; i s or' this section , .re Stations 2l .i. , 21, 

3 :;;.nd 5a (Fie. 9) . The follo~ing descri pti ons of conditions :1t the 

s .JJitplin;_; points incl udC aspects likely to have c.n ir:tportmt be<.ring 

on the f~un?. collected . Notes on the a l gne, dia tor.1s ·md turbi dities 

:tre b:' sed on th"' ".uthor• s field obsorvr:.t i cns • I nsof·rr ns possible 

.Allen •s (1951, p . 17) definiti on"' uf biotopus h"VO been follov10d . 

[;tation 21·1 : (PLte VII) .&0Jine Zom:. At this S'llill.Jline; point the 
Klein Vo.al River flmvud across a doL~rite sill. Th«~ 

biotope suilpleu \'li:LS c. sh::tllol' stickle (about 5 ems 
deep) t3de up of r ounded stones ly~; c t the downstream 
edi;e of tho s ill . Nowhere ; ere there hwks of rJu.~ or 
s;md in tho strGai::J bed, which '·ms not cut deeply below 
thL: l r-vc:l of tr __ . surrounding fiolds, even b.;l ow the 
sill. Pool s were deep . Ther3 \-T:lS thervfore no 
evidence of scuurin~ sJnd or silt-l::tden flools :1t this 
saupling point. Chlorophyta. E.!!ld dL:.tom growths were 
pror.ainent only at the .md of thv dry <:: •• r l y su . .JL.er. 
In su~.:n:.0r turbidities of hich flm1s wer ... not ns high 
i'.S .:..t s:Ltpl inc points do·.mstn:~.D nnd the weter wt's 
only very sli~htly turbid in smlfi:or periods of low 
flow. 

Station 21 ( Pl '1. tc. VIII) St-: bh D3posi tin,: Zone . This i'l'as the 
only s Gmpling point in th...: whoh. catchL . ..:mt \vher~ the 
strGan bed wcs l ;' r t:Gly rr:adc up of a lli~~rd slat~-like 

shale . The ston,;s in th<: snl.lplcd sti ckle were 
consequently pr;.;domin<'.n tly fla t pkces of sh."llG, 
Suboer zod ~bout 10 Cl:!S rclOW the W.'lter surf:J.CC . 
~u1oth0r ,>eculi:lrity of this s'l:npling y;oint was that 
L.my stones supported e,rrovTths of n clos8ly ':idherint; 
r.~oss , Fisset!.vns cnp"'nsis ( C . i•! . ) Broth . In the 
curr:.mt ~ }J3.tch of Pot".rr.ogeton thunberrdi Chc:.ri. & 
Schlechndl. w.::s t;-ro•Ting. Although the r i ver bed 
WF.l.S in pl'l.COS Up to 3 metrOS bdm•T the l ovel Of tho 
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surroundin._· fie;lds the strE.an Hc•.s not subject to scouring 
floods or uxcessive acounts of silt nnC:: s·md, sinco in 
e.dJition to the r.~oss nnd Putar:J.012:otcm ;rm-1ing in the stroc.o 
bod , th.:: b-.nks supported a vigorous ,;To~ ... th of Gr.lt1r5vnt 
aqu~tic veget~tion. The b€d itself w~s oninly stony 
thvugh stun..;3 in quieter p-..rts of the bed vere usunlly 
coverod with :~ thin l8.yer of silt. ProrJinent '' l gP..l 
erowths \~E::re not found. Di::tton grmvths lveru however 
very obvious in vTinter ::md dry ..;:~rly sUL~;er. Ivl.:lxir.lLllil 
turbiditios weru probL~bly highe:r than .:.t Station 2le , 
but not 'l.s hi:::;h :J.s furth.:.r dovmstr& n . As n t Strttion 
2lcc thv vuter cl'- :1red. in sur:L:::r _iJGriods of low flov1. 

Unstable DepositinG Zone. At thi s sampling £>Oint the 
becl of tho riv~::r vl,.!S s ome 10 t o 12 mL. tres below tho level 
of th~.: surrounding countryside . The: biotop ..... so.n:plod 
consisted of stones amongst lvhich s .:mcl was in pl aces 
obvious . The bi otope vl.:lS intermediate between a 
stickle end .· run, and the wc:ter 'ms about 15 cos dL.ep 
at norrnl f lows. There were ext ensive areas of sand, 
cr~vel nnd mud in tho river bed . On occasi ons there 
\vus a dcposi t up to 2 cr.1s deep of silt over f.'.ll the 
parts of the river bed out of strong currents . 
Fluctuations in water l0vel were consider~ble and 
P.quatic wgotnti on w.:ts absent . St.::tion 3 was therefore 
subject to l.'lrgG floods hcu.vily l aden with silt :md 
in this r~sr~ct it differs from Stati on 21~ and 21 . 
Al:, .,1 wd din t ou growth were never ho·.vy . Sun.:er 
turbidities \JOn: very high, Gxccpt in J-.nilllry, 1960, 
when thure w~s n ~~riod of a bout thru& weeks with 
vury li ttlc r ninfn.ll . 

(Pl:-- te IX) . Unsbbl~ DepositL.YJ.g Zone . J,.t this sampling 
point there tvas agnin ;m extensive dolerite sill, the 
downstrc~n side of which termina ted in ~ cascade ~bout 
a netre high . Sticklus b.:lm-r the ca sc::.d0, nbout 15 
em deep, wur~ sa!:~pled. •• t periods of l ow flow c:n 
oxtensivc 8~d b!lnk, soL~ w.:ty bulow the c.:tscades , w~s 
cxpos ~d . Mtssos of Clndophor~ wero found in the 
current in l ate winter ~d dry e:.rly swniJer . Dio.to~ 

wero 1.lso ·.:::.bundcmt a t th,~se tir.1es . Turbidi tics were 
l ow i n winter, sufficient to c~use a cloudinoss in the 
dry oarly sur:JJer and hich in sur:m1er . 

Thu numbt..!Ts of kinds of signific.2.nt c.nimals recorded froo 

ston8s in current biotop~s in the Klein Vaul/V.:-~al River c.re shmm in 

Fie_'Ul'C 19 . Tho most varied fnuru1 w~s found ~t Stntion 21, thnt is 

in the Stabl e Deposi tine Zon<.>, ~•nd thro: loast vari i.:id f auna ( or..i tting 

Sta tions 4 and 5 from considi:Jrntion) w.:ts found r.tt St .. tions 3 ~d 5~, 

th~t is in the Unstabl<.... Depositing Zone. It was only in the summer 

that th8re ~·as n l :.1rge diff orli3nce in the nunbers of sicnific:mt 
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anirnls f)und in the St~ble D~positin~ Zono and in the Eroding ZonG 

(St:tti on 2ln) . At St_Ltion 21 th.; L10SS on th<: stones provi ded .::m 

a;apl~ food su_t)ply and shd ter not uv.::.i.lc bl o to tho sam extent at 

other saq,lin:; poj.nts end sover~l .: nL n ls, such .:lS the a.qu.:1tic 

c:J.ter_pillc.:.r Arf;yracti s peri opis, wGre found there and nGilh..)re el se . 

This hel ps to cxpla.in \'lhy the divt:rsi ty of the f :>.Ul1G wo.s greatest a t 

Stn.tion 21. It does not, howvver , hel p to cxpl nin why the f :mnn of 

the Erodine <'nd Sta ble Deposi tine; Zones shoul d h:lve bE: en so such :c1or e 

divers e: th<>.n thu f--una of tho Unsbbl e Depositing Zonv. This :..tust 

bG due to there bving fuwor Liicroh~bitats in the stones in current 

biotopes of tho Unst abl e Depositin~ Zon8 or to the Unstable Deposi ting 

Zone beinc too silty and sandy· for t~1ny kinds of a.ni~~ls , s ince the 

~<jor difference betwc~n tho Erodinc o.nd St~blu Depositing Zones on 

the one hand ::md the Unshblu Depositing- Zone on tho other was in the 

amount of s i lt and s~d in the rivar bod (p . 51 a.bove). Si.l t end 

sand coul u of ccurse ::'.'lv rsuly e.ffoct n.n c•1i 1 ~al directly by smothering 

or ~brnuinG i t or its 030s or indirectly by nltorin~ tho foou r e s ources 

of tha bi oto}r-3 , ::!.!•-::.in by snot hGring or abrasion cr also by r educing 

the atlOUL'l.t of light :'.v::dlrtbl:: for u.l:-:.1 _rowth . 

I n thv Ero·iine, CJ.nd tho St.:::.blu Depositing Zones the diversity 

of the faun _. w:.s .]~.?:.test in the ur y Gnrly sur~m ... r , in the Unstabl e 

Depositinz Zone it w.::-s br e:- test in tho \'Tinter (Fig . 19). The r.;esons 

f or this .. r .) not clear, but there i s • good rvAson why the d iv&rsity 

of the faun~ should be l owest in th~ sumr.3r D1 the Eroding a.nd Unstabl v 

Dvpositing Zones . In those zones the- fluctuating SUJJuer flOlri'S 

rosul ted in such unstuble conditi ons that sudillcnts lll ... re not deposi tud 

in the Eroding Zone and 1:..:1crophytes coul d not become establi shed in 

the Unstabl0 DGpositing Zone . Tho Stable Deposi tine Zone wns hm-rever 

t:uch ;:~.oro shel t 0red and ,~roups of anir.J.:.tls which disc.ppenred i n the 
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suhimer in other zones (T~ble 20, Nc..:.is, Cvpridopsis, Chironol.!ini) 

wer•.J still f OUJJ.d. in this z ono. 

The coo1:.0r1er :mi:-n ls founu nt these srmpling points are 

shown in T!'".bl-J 20, which shows sor..e of the s1~0cius or 3roups which 

were responsible for the chn.ngos in the f · un'll diversity "llonc the 

course of th8 rivor . Im:portc.nt ru.:1ong these were the Bavtidae , in 

111hich B.1etis gl::ucus w::ts an Unstable Depositing Zone species and 

Centroptilum sp. ncv. I ~d Q. suu:lfricanun were uppGr river species, 

and the Trichoptera i n which there were more significant Hydropsychid 

s~Jcies in the Unstablu Depositing Zone than in the othor two zones . 

In the El~ida0 , Hydraenidae and Simuliidae, the specie s of which 

hn.ve been t.,roupeJ in T,lbl u 20, therE: wore l a rge chn.ng..Js in diversity 

down th<:: rivbr. Thure wer~ 5 significant Elr.id SI~Cios in the ~roding 

Zone , 9 in the St::tble Depositing Zone and 2 in the Unst~ble Depositing 

Zone . Thr~i. J gr oups of Hydr~.cmidu.o wore sic,11ificant in the Eroding 

Zo'1e and only one of tl:cs...; \'IllS significant in the other zonos . Of 

tha 8 Simuliu_J specilis fc-md .§.. ni;7ritlll'sis W".S rc;cord.:d. in &ll zones, 

.§.. b,:;quaorti, .§.. r:t(:.dus~t..:for::Je and .§.. \ITolL;~_nni in ti.h:) Erodin~ Zonv, 

S . ndersi :- nd .§.. dar:nosu;u in th0 St.:.blc Depositing and Unstabl0 

Depositing Zones :mG. S. c!mtt.;ri e:.nd S . . ~riseicoll~J in the Unsbble 

D~positing Zone only. 

In Ficuro 20 the fuun.~ is furthur cnalysed to shm>' how mnny 

of the species or ~Toups of aninr-ls significcnt at each stnti on were 

.. ,lso sit;nificant .9.t othor stn.tivns, s.:.·1son by sGason. I n ::1ll sensons 

s~..::cies or groups si,~nificant in the Erodint;; Zono (St:--tion 2la) fdl 

off down the course of the river . Like>vi s.:. S]:'eci 0s or ~roupn 

chE'.ractoristic of the Unst.1bl .,- Depositing Zone (StEt tions 3 :.-.nd 5a) 

disappear ed in the Str.bl e Depositing and Eroding Zon.;s. In the dry 

e.1rly su~~or tho fnuna of the Eroding Zonv (St3tiun 2la ) nnd of the 
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Stabl e Depositing Zone (Station 21) included n~y species or groups 

which were not significant a t other sampling points. On the other 

hand most of the species or groups found in the Unstable Depositing 

Zone (Stations 3 and 5a) were found in the other zones. The faunas 

of Sta tions 3 and 5a were similar to one another, suggesting that 

the fauna of the Unstable Depositing Zone is reasonably homogeneous. 

The form of the graphs for the summer fauna is similar to the form of 

those for the dry early summer. However in the summer the diversity 

of the fauna in the Eroding and Unstable Depositing Zones was, as 

already mentioned, rruch lower than in other seasons, so that the 

diversity of the Stable Depositing Zone fauna contrasted strongly 

with that of the other two zones. However the winter f auna of the 

river does not appear from Figure 20 to follow the type of change 

from zone to zone that was apparent in the dry early summer and the 

sur:u::J.er. At each sampling point the curves show a pronounced peak, 

suggesting that th8 fa·u.na of each is distinctive and in particular 

that there was no longer a great similarity between the fauna of the 

two sampling points in the Unstable Depositing Zone. The animals 

which were significant at each station in the winter, but not at any 

other station were:-

Station 2la 

Limnodrilus sp. 

Centroptilum sudafricanum 

Pseudocloeon maculosum* 

Hydroptila cruciata 

Hydraenid 'type C'* 

Simulium beguaerti* 

Simulium medusaeforme* 

Corynoneura spp.* 

Station 21 

Prostorna sp. * 

Gomphocythere sp.* 

Argyractis periopis (Nymphulidae)* 

Mi crodinodes transvaalicus 
(Elmidae)* 

Microdinodes Jilistriatus 
(Elmidae * 

Pachyelmis ruf omargina ta ( Elmidae) * 

Helointhopsis ciliata (Elmidae)* 

Elmid larvae 1 ty.f,B 8' 

Bezzia type larvae 

Atherix sp. (Rbagionidae)* 

Corbicula africana* 



Station 3 

·:L'ubif~x sl_.,. * 
Ch:letognstor sp. 

Ilvocypris sp. 

Isocypris s:p . 

Or i b::.toidos sp. * 

Orectvgyrus sp.* 

Stenelc i s thusc~ 
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Sb.tion 5'l 

fubificid incert s..:d . * 

.Afronurus sp . 

Stent..luis gndes (Elr::tid·:.0)* 

Si~.:uliun chutteri 

? Liwnophorn sp. (Muscidae)* 

The species or t.,Toups r:n.rked with .:m asterisk aro thosv t'lhich wer e 

not significant at ,my oth..:r stati on in E:.ny season . b.t Stations 2l a 

and 21 thcro w~s a L:.r~e nun1bcr of th<..se exclusive species or 1-;roups, 

but at Sbtions 3 nnd 5n th.:r.; ~wre fm·r. This shows thc t the changes 

in diversity down the cuurse of thv river' in winter were, in spite of 

the forL1 of the win tt>r graphs in Figure 20, r ;_ ~-tlly similor to those 

in the other two seasons. These u~rkod changes in the div~rsity of 

the fauna dc,wn the river wore ::ssoci e1Ld vTith the amount of silt nnd 

sand present in the river bed , the st.~bility of the river b(..d and 

also with the ar:~ount of vegebti on prvsont in it. As 1vill be shown 

in the foll0 .1ing parae,•I":~phs th.__ Erodin_: Zone faun8. included speci0s 

which do not tolvrc t o silty condi tions , the St&ble DcpositinL Zone 

fo..una included sre cil3s \·ihich tolGratc slightly silty conditions nnd 

others which >Krc probEtbly presGnt on .ccount of the .:.qu1.t i c veget ation 

nnd detri tus nnd the Unstable Depositin~ Zond f3una includGd speci es 

whi ch were only found .fher c tht:re was silt. 

Th€ Jistinctivo fL..l.turG of thG faun .... at Stntion 2ln ;.:as that 

the typica lly Unstnbl 8 Depositing Zone species or groups such as 

B.:.etis ;.rlaucus, .Aethaloptera .:t.:.Xir.'::t , lU!!phi}.syche scottae , Ivb.crc..ne:r::n 

cq)0nsc, Si..rulinn ad,:)rsi , .§.. cW.wn0suu, .§.. chutt--ri 'm<l .§. . f,tris;..icolle 

wcrv eithvr not recorded vr were very s<:::ld.:,m recorded. Ibst of the 

animals f uund at St-:-.ti(,n 2Lt Here nlso f cund in the St::~.blc D8pusi ting 

Zone, thc•u:h their f.·Jrccn tc.ges were often higher in tho Eruding Zone 

th,~n in tho Stabl8 DGpositing Zone (Tablt- 20) . These anit~ls wore 
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Baetis h.B.rriscni, Centroptilun sud::fricc.nui:1, Ad~no1Jhlcbin , Chem:Jatvpsyche 

afro. and t hree Hydrcptili ds .:m.: five:; El::1ids 1r1hich .~re listed ·.;hen the 

founc of St~ticn 21 is describeJ . b!lir als which ware sicnific~:n t 

only :1t Stati~m 2la wure Cyprilla , Centrcptiluo sp. nov. I, PseudocloGon 

I!lnculosUl:J, Aescht1ct rilevi, HyJr •. <::ni d.s 'typbs A and C', Sim.uliun 

beguaerti, §.. r.1~:.~dus.J.eforr.18 .::.nd §.. wcllr . .c..nni. Gencr£>.lly s pG[lking the 

f lUna of tho other Erod.in_: Zoni:: sampling points (Ta bla 22) was si1.:ilnr 

t o that found nt Stati~..n 21.:-. , though at Sbti'-n 26 which w::-.s a long 

wc.y fron the s 8urce of the Klip River (Fi g. 9) certain S:f.•Ocies such 

a s ].. r~laucus, Jl. scottae and ]1. c.:;."J:-enso which were char .:1.ct8ristic of 

the St a bl e :md Unst.J.bl'" Depositing Zones appe.1.red, and Q. sui~.fricanun 

W.J.S not recorded. Although th( S-l.mplint_: intensity t:. t these other 

snq,ling points \vc>.s l ow , thrt:e vf f cur El:.;i u s pecies -vrcre r ecvr ded 

from all of thE::m except Ste, tions 43 n.nd 33. Th.J v.J.ri o ty of Sinuliidc.e 

recor dc.d fr o::t1 tht..se st-ttions vms grea ter th:m a t St -.tion 2b., but this 

is to be ex}:.Jctod ·wher e s0 ;.· ny nor o sru:-:pling l_...)ints arc involved. 

The s peci0s r 0c or Jcd were;.§.. begu· ~rti, §.. dentulosu:J, §.. ?bcvis, 

§.. uedusa0f on .o , §.. ni,g:ri t :...rsis :·nd .§.. unicornutut1 f. r o tundmr, :2 list 

which includes hvc of the SlJOcius r ec urded only f r OLl Stati ;:m 21::1. in 

tho Kle in V:.al/V.::.<!.l River and none of th.:: s ;:ecios r ocurded f r ;:;.u oth0r . . 
zones , excei;t fvr §.. nigritarsis, ~ ubiquitous species . 

Th.: si:71ificMt anirruus :> t Sta tivn 21 could b0 divided into 

f vur t.uin gr oups , depending un their distribution in other F ·.rts of 

the river. 'fhe first t.>f those WA.S n ubiquitous :;rou],.>, which c onsisted 

t-1inly of Mimals in "I'Thich taxvnomy is not f -1.r :t.ivnnced in South Africn. 

This sucf:;ests :;:er haps th'"'. t, ;:ure the t :1xoncoy of thvse nni r:Jals bettur 

kno;m, th0 ubiquitous group 'ilOUld have bucn s mtll cr and the Jifferences 

be twet:n the -~miuals found in tho different zonas ._:r <JP.ter . The 

second e,Toup c Gnsistcd of -::mi m tls which ~rere sit'!,'11ificant only a t 
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St~tions 21~ and 21 and the third Lr oup consisted of animals which 

•mru s i gni.fic l'.nt .!! t St,_ tions 21, 3 m~u 5n. Fin:_lly tho3ru was < group 

vf anir!L..ls l>Thich ~o. :ls significc:nt only ::!.t Stati~.m 21. The f our grour's 

wore ns follmrs: -

Ubiquitous 

Tricladi d.n 

. r_.is S_t)lJ . 

Cyr,ridopsis sp . 

Ilyocypris sp. 

Centroptiluu cxciswn 

Choruter1.Ns (Euthr:<ulus) sp. 

Jcurocu.onis spp. 

C~enidae 

Cheur:.a tvj)Sychc thc.~'lss~... t i 

OrthotrichiH sp . 

.rl.ulonogyrus sr,p . l arvrl.e 

SimuliULl nigri t:.:.rsis 

Chironor .Uno 

B0zzia type C..:r .:l t Cii_JGcioniua e 

Burnupi:1 S}Jp. 

Only a t St~ti~ns 21, 3 nnd 5a 

IsrJcy}Jri s spp. 

CentroiJtilULi ~.:..:diut.J 

Pr.-:;sopistotlD. sp. 

.nL..!phipsyche scott.:l.:: 

StenellJi S thus:t 

Simulium adersi 

Simulium damnosum 

Pisidium spp. 

Only ut Sta tions 2la -::nd 21 

Ct:ntrc·,-tilru.~ su•l:::.fricnnUIJ 

liuonoJihl<J bia sp. 

Cheu::-.-:tto·...,s-,rcht: a fra 

HvdroFtil:~ cruci:1ta 

p .J.Chy,..:ltli S COUVE:IX:J. 

Pachvvll.:i s rufo: l"..'t.;i nata 

LotGlnis harri s oni 

H8ll:!inthcpsis bifida 

Hdi.Jinthochari s cristul.:1. 

Oxvdhir.:.. sp . 

Hydr 0ptilid - sand c 'l.se 

Only <.. t St:>.tion 21 

Pr·.)stomn s p . 

Got.rt·hoc vth~...rc s p . 

Contrv;)t i llEI 1-:':XVUD 

il.I';~yrc c tis periopi s 

Microdinucius transv&nlicus 

l"licrL.dino~Gs pilistrhtus 

Helointhovsis cilinta 

? Atherix sp. 

Corbiculn <fricana 

No SI.vcies 1vero significant only a t Sta tivns 21 and 3, one s pt:.cies 

C·u'3.Cronemn C.l.l,ensu) w:~s s i gnificn.'1t only .:..t Stc.ti,ms 21 :mu 5n , aTJ.d 

only one spGcies (Bautis hnrrisoni) w.:..s sic~ificnnt a t Sta tions 2la, 

21 :mel 3 but not at St.<: tivn 5cL Only four sp.:;cius (Baotis glaucus , 
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A~ thnlo·ptvr.:. moxLu , Siouliw.; chuttori nnd S. raiseicolle) ;.rer~ found 

:.t Sto.tic.ns 3 c..nd 5a !lnd not :.: t the cthor s un.plinc j)Oints. The 

.:r.rcatost discontinuity in thu downstrenli! J istribut i on of the ur per 

river faun.'.l th,_rof0re t ook pl ace b.J twoen Stntions 21 and 3, but tho 

J.rr-test discontinuity in th~ upstronL distribution of the lvwdr river 

faunJ took pl~co bv~wcun Stations 21~ ~nJ 21. This hel ps to account 

for th~J vory ,;rent divvrsity of the f::1una nt St.:..ti.:.n 21, but it dc.)S 

not ~:Jocm th'lt th3 f nuna. fuund thoro w,.s sil.tply 11 r.tixturo of th ... f .::unn 

of th0 zon<:s a.bovv .:mJ below it , because there were tho above 9 species 

or groups of .~niL:J.ls which Ner .._ found in the ston(;s in currant only at 

this sa.oplinc point and , os uill be shown lnter, the structure of the 

co::ununity cliff vred fror:1 thn. t in the zonos o b->VE: and bclc•w it. The 

upper rivc.r f.:1una w s not f ound below St::tion 21 bec1.use of the l <r.:;e 

'lr~ounts of s ilt and s .1nd .. m:l tha inst.::.bili ty of sw.;;;;er cundi tions in 

the Unstablu Dopositin~ Zone . Hc·N'cver nuw that th~ anin ... ls from the 

V'"l.rious zon0s h::.-re b8L:n listc l it is l )ssible to be.:.;in t v understand 

hm-r thu presence of the silt ::.nd sand L1&y ~· ffr)ct the founa. Sone 

gruups , such o.s the Elnili \e .:illJ the Hydroptilidac , which are f L-3clers 

on vvget·, tion, alcc.l .:mf· ruchs or debris, G.ise.~<pe.:1r in tho Unstable 

Depositing Zone pr,·, b '.bly bGc.-:-:.usc tht:s c foo~.1 rosources :1re scarce 

ther" . In 0thor groups, such ns Centro~.:tilUii! SJ:• . nov . I, 

£. sucl ~ fric'lnu:..,, £. parvuu {.nd .A.d.Jnot-hL·bi:J., it s8~;::s thr.~t thoro is em 

intoler~nce of silty conJiticns . On the cth~r hand it sec~s th~t the 

habi t :.t requirer1ents of the Unsto..blJ Dey.osi tin .:: Zone .:mi .. iE'.ls o.re 

only fulfilled in p'3.rts of the riv0r where there is sor:"' sedir.:cnt~tion . 

This J.o.Js not r.l\.:1.11 howevor thnt it is th-3 sedinent: tion itself which 

is ne;cc.:ss~ rily i : .. port<;nt. While thu sedit:~Gnting L : t erinl doubtle ss 

c onta ins foci mc. t eriuls which s ome ~nunls -±rv 'lble to expl oit, the 

vory gn:l: .. t incr8use in tho vnriety of the Hyd.ropsychicl c c.ddis an d. the 
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ch:mg(j in tho SiL;ul iw: sp..::cies which t vok pl.'lCe betw~L.n the Eroding 

o..nd the two Doposi tin~; Zon.:;s su._:gosts th· .t thera '"e r e chr:.n,:;es in the 

type of f il t0rabl<? f ood xLri ,l :w £.iluble , .:::.ntl th:1.t these followed 

the chGnce in thu rivt:r bt:d froi..l being r:;roding to s 0Ji;:1enting. In 

th"' Erotling Zon .J the filtcr·_blc. fou l r.JEtteric:.l probi!bly consists e 'linly 

of fine detritus D.nd fine pieces of ::.ufwuchs dislotlced fron th..; str~;;aLl! 

botton . However in the s cdi nentinc zones there is prct~bly l ess 

aufwuchs , on a ccount of the Sl!l.Othoring by silt of surf.J.ces on which 

the aufwuchs rai ght grow ::md :--,lso in th .. : SUI:lL"h.-r on account vf the 

poorur p~netration of light due to the high turbidities. At the saL,e 

tiL'lO thv percentag~s of thu Cl~.doc<::r::J. nnd Coppod~ r c:c or ded in the 

stones in current s :.:n:pl es ( T: .... blG 20) 'Tere ve ry c uch hicher in the 

sedimGntin'~ zonc,s thnn in the Eroding Zone , ind.ic:.:ting not only 

great e r ~mounts of Cl~.docura and Cop0poda nvnil~ble to be fil t ured 

fror.J t he wa t or , but Glso [TGEl.t vr clTJOunts Of thu SL'LJ.ll Organic p~'l.rticles 

on which the Clatlocvr~ nntl Ccpopod.1. would the::is <.:lvcs h~ve been f eeding . 

The cow:1onvst si;:'Ili ficf!nt onir;·als fr01:: other St~tble Depositing 

Zone: s m.1pling r-oints (SL tions 2.::t :--..nd 10) :::tre s hown in Table 22. 

Tho f .:1un:1 of both t h0se s a:.;pling points w; ,s si ... i b r tv th; t of St::..tion 

21, in t h :J.t typica lly Uns t :tblo Dopositin[.; Zun.J · .. mirrnls such :::.s the 

Hydropsych id. caddis other thP..n the Ch~...u:a.:~tu!-'syche s pacies >oJer e f ound 

with typically Ervdinc Zo~D :·,ni£.i< ls such a s AdGn v ;)hlc bic., nnd th~J 

Elraitl:.0, whicb were re:prescnt...ld by 7 spucivs 'lt Sbtion 2a ::nd 5 

s :pecius a t St:.t i on 10 . 

The f. un~ of the Unst.J.blc Depositin~ Zones of rivers other 

thm th0 V.'lE.l ( Tt:ble 23) wa s sir:Jilrtr t o t h!":.t of St.?.tions 3 nnd 5:-t . 

AnL:-.ls tylJic.~l of th.· Eroding nnd St..lblu Dc pos i tint; Zone , such ns 

Ccntroptilu;,: sud.c.fricnnU!r. :mu AdvnophlGbi.:.t wJrc not recorded , and 

.:"!llll..::IlS typica l Of t he zone SUCh !lS .Paetis gl:lUCUS, .AmphijJSycho 
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Th8 only El ;::i dae 

rocorded frot.. th~so s~mpling points IY"er c St0nelr.1is g11·Jus and. .§.. thusa , 

rThich were the only Elui:ls r occ r ckd fron t ho Um:t 2..bl c Daposi t i ng Zone 

in t he Kh,in Vo::·.l/V:->·:1 Riv'-'r• Tho Si::~uliiG.r1o::: found v•cro:~ §.. aJ.ersi, 

.§.. chu tteri, ~. dc.r.mvsw .. , .§.. lJC '""'.hu11i :- nd .§.. n i rt.T i t~_rsis and w~re 

ther..:for e compar abl e Hi th tho Klein Vr~.al/V.:cnl Rivt:r Si!!iuliid.~o . 

However Stations 29 , 36 :md 41 (Tabl.: 23 ) 1·11·r e situr.t eu on r r th..;r 

SL:ctll streams .<md. this L J.y ~ccount for sonc c..f the r ather a typicnl 

a spects of th_ir f aunns . For insbnce Ncop0rl. spio was not found in 

thes e stn. "\L<S ::md the; vnridy of the Hydropsychid Trichopt<Jra wo.s 

lir:1i t ed . Elr] i ds vmrG not found in t wo of th~ ·· · ....nd Burnupi a 1'1'.2S not 

f ound in any of then. These f~un :l p0culiaritie s arc unlikely to be 

due to the str~:--· 1s dryi..l'lg up occasivnally, f or tho Spruitsonderdrif 

and t hG Holsprui t :tre not knc.:m to L.o so. It cr_y b, t hat the onvirOnL8nt 

in sroll stre1.ms is such th~1t th\,-; focl :-.v::tilc.bl o to :..i.qu~ltic J.nir;:-.ls is 

di ffGren t t o thD. t in l r.::.rg"r rivers, cr that th..;sG nnLal s :1 '·Y be 

restricted to l ur t;Lr rivers by biotic factc.rs, such ."ls, in the insects, 

choice of cgc l :vinL sit-.-: by thE.. ?..dul t . 

This di...scription of tho ston-.s in current f~1una hns so far 

shc.. .m t hl:.t t h..:J distribution of tho signific..,nt .:mit.!Llls follm:s the 

zonativn of th<:: r i vers clc.e0ly, an .. , that this f::tunill zonn tion appli0s 

not only to t ho Klein Vaol/V.:t'.!.l Riv..::r but .. l E::> to tho other rivers in 

th._) c::tch..tEmt of Vnal D·'!rt . ThJ f aun ! obviously r ,__3ponJs to thG 

ch:lnL;CS in the vr vii nz or s.:::u. i i.i.-ntin.:; n .ture of th0 rivvrG on vlhich 

thv descri pti on uf tho zon<.~tion of tho r iv0rs wa.s ori:-;inally bas~::d . 

Howe vc:r thun f.:1.r w~.- h :.vv bc.m 011 tir0ly concurn0d with the 

pr..._sonce or absence of signific~~t sp0cius , '~d no 2.ccount h~s been 

taken of their rd.:-.tivo :1bunJ~mcc in tho v.?.rious zones . I n Fi,;ure 21 

the ~rcuntag-8 of th<.: sp0ci .;s contributing !!;Oru th.:m 5 per cent to the 



80 

70 

so 

20 

10 

WINTER. DRY EARLY SU~. SUWM£R. 

21o 21 ~ Sa 2Jo 3 Sa 

Sampling poinls 1n order down the nver 

Ft~ure 21. Stones in current communitiu of the Klein Vaal j Vaal River. The percenta~e of the total 

fauna (omiUin~ Clodocera and Copepoda) ot each samplin<J point contribu~ed by species whose 

mean seasonal percent~e was > 5 1 and the percenloqe contribu~ed biJ these species l:o 

communities at other samplinq points, 5eason by season. For further details on the con'~rucbon 

J this fiqure ~ P· 94 . Brok., lines are for data omittin9 Naia. 

6 ~ over 51 al: stal:oon 21 a . ~ • ____ , 
- - - 1M! 
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totc.l nUL.bor of individu..'1ls collect.__d ,-:.t each sm,plint; point arc n.:lV.cd 

c>nd trL~.m cor:ip::trcJ. 1vith th0 pc:rc.:mtac;cs of th8SO ~ [mii. .. :lls ~t oach 

other sn:ti:t ling :tJOint. }<'or inst::11cE: in t!1v r11inter ::tt Sbtion 2lc. the 

species ur t,roups of cmir:tc.ls contributing t:ore than 5 _b.Gr cvnt to the 

tot<~l nm: bors of inuividu:.ls c0lluct.-d w.-:;r'"' , ~s insj:cction of Table 20 

will show,].. h:.lrrisoni, C. suc.afric<:mur:t, Chorotc.rpcs (Euthraulus) sp. , 

Caenidae and Sir.tuliida£ . The followin; t~ble shows t hv percentages 

of th0se s pecies in tho tvinter '1t Sta tion 2la and .:.t Stl:ti:ms 21, 3 and 

5o., nll p0rccn tr- gcs b. .. ing t c.ken directly fron Table 20:-

Stc tion 2la 21 2 5a 

B. hnrrisoni 31.3 1.6 0 . 5 p 

Q. sudc.frico.nun 8 . 6 0.2 

Choroter1'es (Euthraulus) sp. 10.5 0 . 8 23.3 21.0 

C:-t8nidae 8.2 8.7 0.7 p 

SiL'lulii dae 12.7 11.2 1.5 3.6 

Totals 71.3 22 . 5 26 . 0 24 . 6 

Th:. curve for s_pocies <.Jxcoedine; 5 i;vr cont nt st,· tivn 2lu in the winter 

in Fi.::;ure 21 wc_s plotk:l frou the tot lu shmm .... buve , nnd all tho curv0s 

shown in Figure 21 were constructed in this \my. Hm;ever, R .ny s~_-:.cies 

exceeded 5 p-.r cent of the: f ::.un::t c.t ;;,ore: than one s niJl_"";lins point 

(T..,blo 20) . It follows therefor~.; th'1t c.t any s :,_.plinc point the sm:1 

of t"bo perc~::.nt: ::-as for ttL: f our curves oxc._c.ds 100 p~r cent <:nd that 

this r.:..:thoJ of m1.s.lysis dc,es not divide th..; cotieluniti.Js c t e:nch 

sar.~plinc; r:oint into non-ov.;rL.ipping l:A"..rts typica.l of t :wr.1sdv<08 and of 

other coJJunities. 

Fi3UrJ 21 t herGfvro shvv;s t li€: chunbcs in th-1 rolntive 

:1.bundnncG of the coru~.tcn<..st rmir.;-_ls o.l ong tho course of the Klt:in 

V A.J-1/V .;:L:tl Ri vc; r. The :-.est striking f oo.turt. of this ficure is the 

way in ::hich tho curvGs f or th~ ·.:inter ['..11.1 ti10 sur:lD..;r follmv the 

zon,!tion of th~ river . Th~ curves 1ur the ~roding Zonu (Station 

2la.), the Sta ble Dupositil1.; Zone (St- tion 21) <-nd. the Unstc.ble Depositine 
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Zone (St.::.tions 3 ~d 5:) 'lrG distinctive and the close sir:ilarity 

betwce::n the curves f or Stc~tions 3 mJ. 5a i s pnrticul!!rly strikinr.; . 

In the J.ry e:.:rly su::;;::.:r th.:;rc ;-vore L:.rge nu:.1b.::rs of .~c.i3 '-• t 2ll 

S .. H:rpli.YJ.g p:.:.ints GXCCpt Sta tion 3. This l~ck of Nr•is at St:1tion 3 

vas ...:.ssoci a t 0d with a 1~-ck of :tl g ,o there ~nd. o'u.:::curl:!d th'- fact trot 

therG was a r,:nsc,nably close si .... il~ri ty butweGn the cc"unonest o..nir ... 'l.ls 

at Stations 3 Gnd 5a. Thi s bdCOL0S m;;re .::tj_)j!Elrent when Ibis is 

omitt&d frc_,, consideration . 

Fi[,'"llrc 21 sur.::n'U'ise s a lot of dRtr- , but in order to becin 

t o understrmd iihy the fe.uno. uf thE: different zones differ ed so much 

it is best to ex~~ino tho 3ctu~l Sf€Cias concerned . The COI:I.lonest 

ani;:.'tls in each zonv vmr~:; .. ~s fellows :-

Erodinf 

TriclndiJ.a. 

N&is* 

Cypridu ,>sis* 

Bnutis lnrrisoni * 
C em tro;1tilun 

sud:.fr icanw-.1* 

Chcroter1..0s 
(Euthrr>.ulus)* 

C :-.-:-nid.ne* 

Hydroptiln cruci::~ta* 

Elt:tidac* 

Si::;uliid::'.~::: 

St.~ble Dcposi ting 

Tricl::ldid.1. 

N·:is* 

Hyd.r ~tchnulb.e 

C:-.;.OniU.c.e* 

li:l::ili.<ie* 

S i1:1ul iiJne 

Tnnytnrsini 

OrthocL .diin.le* 

Unstable Depositing 

Nc..is* 

Ilvocypris* 

B:1otis gl .::.ucus* 

Controptilur. axcisum* 

ChoroterpGs (Euthraulus)* 

Nt:uroco..enis* 

&.phi psych"' scottac 

Chcur~topsyche thowasseti 

Siuuliidae 

TJ.nyt:".rsini 

Chironu ..• ini * 

Species or cr ,mps which arC> -"'.ufwuchs or detritus feeders, .::.s opposed 

to predators or fil tor fcodGrs, arc F.t3.rked. with ::m t .. sterj_sk. These 

chant,ad consi der-.bly Jown tlw course of th.; riv~...r duG: to the changes 

in this type of food r <::.teri-:11 :- nd also duE! to tho increasing sil tin ass 

of cond.itions, -:s has ~lroad.y been described in r.Jl:~tion to the 

pr0senc0 or absenc"' of groups of anir.zls . Th0 sucond Lnjor ch3nge 

in th-.: coor .. onsst :mi : ... :als down the river ~:!!s in the f il ter-feetlint; 

- nin.'lls . In the Ere lin~ Zonu th<:: filter fc.e:ders Til<.Jr o SL:ulii-~ "'.0 , 
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in th.._ S·, 1 ble Depvsi ting Zone thoy were Si1 :uliiJ.;w ~md T.lnyt,!rsini 

'Ul\l in tho Uns t~ blc Doposi ting Zone thvy were Si!:ruliidr,e , Tnnybrsini, 

CheUL-..J.topsyche thot'.asseti :md _,,r:.phipsyclle scott·1.:: . HcvlJV~r there 

was only on"' Siu-1li~ syocics, .§.. nigri t...rsis, corn.:1on to o.ll zones. 

Tho 1-..;rcentat;os of the fil ter-fcc:b rs th0r0for .:; inui co.te , :'tS el i-:.. tho 

ch{lJlgE:s in thG s i ,;nific;..nt sp0cics, tha t th.., .-:-,mount t.nd natur~ of the 

filtera ble food chJn~es down the course of th~ river. However th~se 

tr0nds of change in thG food r -.:·s ources of th.:: riv-:lr should not be 

~llowed t0 obscure tho f J ct that vthor fnctors a lso pl ay i~port~t 

r ol es in gove-rning tho :2bund.:-..nce of tho f r:.una. For instMc.:: a t 

Ste::ticn 21 the stones ·,·ere peculiar (soc a bove: , 1_1 . 83) in tha t they 

wert- sl'3.tc-likc <.nd this ni cht <-'.ccount f or the low perccmtngos of 

Choroter ?os (Euthr:~ulus) .::t t this sar.1)line point , because thE.:se :.miJ::..i.lS 

.:1pr-cr r t o bt: c :-.vi ty dv:ellcrs (P.::trt l, p . 25) ~..nd thvro t~.r~.- very few 

cavitie s !l.!:.longst sl".!.te-liko st-:~nes . Other cho.nt:.:::s uight be due- to 

. ::mi:.•':lls boing un~ blo to toler< to silty or s~ ndy condi tiuns ond the 

ani u.>.ls in v1hich this is nn i r:portc.nt f::.ctvr becv:. e cle~.rer frou a. 

consider·: tion of tho faun.~ of th,; hie;h-lyin '\ Unst<l blJ Depositing 

Zon"' (see bclc-1) . Ho·.r.0vcr th..: :1W'.il-'bl0 r ecorC.s (T;·blos 12 nnd 18) 

suggest t h·:t current s~ed · nr.i t--l:.p.ar ~turJ nrc not likuly to be 

i r!port:mt f".ctors bringin.:; about those; ch::Ult;Js. 

J iffur i...j little fror.1 sarr:l.)linb' point to s.:.:.1pling puint dom the cuursc 

of the KL::in V.::tal/V:-:.11 River . Te.:1pcre.tur0s did v,try, but th~:~ only 

SG<' son L"l \!hich they incr~.::tsed uown th8 ri vLr wc-.s the vlin ter. In 

other seasons tho ErouinG Zone r.:ean h :wpe:rntur.;; wns .::.s high 3.S the 

Unst"~blc Dvpositinc Zonv r;;ean tm .perF~.turo . In the hijh-lying Unstnble 

Dcpositint; Zone ].. ;-;luucus appc-:.:.:red in the suu1or, but 1·ms not r ucordod 

in th0 wintor, prcb:->.bly bec'luso telJper a tur..:s wore too low for it 

then (Tables 12 and 24) . 
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thor8for ..... b~ c uncludE1d tha t !· glaucus shuulu h~ve teen present in 

lo.rgv nm.bcrs in the: Ero~!ine Zont:: in th"" sui:cer, but thu f :.ct th.:t it 

wns very rr.re there ( T~:.bL· 20) shows tk-.. t it 1ms not t eiilJ.·dra ture alone 

which ~de th-- Ervdb ; Zone unsui t .:: bl o for it. C0c~ctition with 

]. . harr isoni . ..y h.·we bi3C!1 i Llf,:Ortrm t , and tho ou tcouc of it w.y he. ve 

depl)nded on tho ty1JC of food .... v!1ilnbl c- . 

Gonerally spt::-:-ldng th....: COJ'ii!C!onest :m i :::.tls in other rivers in 

tho c.rea studi ed 1·:or1.; siL.ilrr to those in the Kle in V'·"J.l/Va::.l River . 

Thus in the Erodine Zone of other rivers ( T.:tbl.J 22) pcrcenbgJs of 

Tricl<.tc!.id.~, Bnetis h~rrisoni, Centrc1)tilun suJ.africanur'l, Choroterpes 

(Euthraul us), Caeni dc.e nnd Sir.:ruliidae wer e high. Hm,cver the 

percentGges of several er oups or speci e s v1hich were not hicrh a.t 

Stt-.tion 2lc. were sonetines high i..."l other Er(Jdin._s Zone rivers . 

:min.1ls vh:re Be\Jtis rd ::.ucus, Neuroc::-.cnis, Chew::~topsyche afrc-., 

Q. thOI:n.sse ti, Hy.!rc.eniuo.e, T.:mybrsini and Orthocl~~diin,1e . 

These 

In sor::1.o 

inst~:!llce:s the rc-:1sons for the: hich ])drcent;:;cs of those nniJ:!..:ls ~1ere 

f~irly sh·a i c-htforvrc.rcL Thus Cheu...:atopsycho J:.<:rccnta{:;·es were high in 

the- Klip River ri1_;ht d•:,;m fro:::1 Stc.t ion 24 c.ncl suitnblo filturr.bl0 foo1 

r:mst h11v0 been unusually ::bund:mt th"'re . The percentae;e of _!! • .:::1.-'ucus 

was hi~Sh in th·: Gur.'Jl_l;)r " t Stt.tion 26 wherG the Klip River w,.s l ::rger 

thnn :my of t hG othor ri vors in tlw Erodinc:; Zone . Stre.::.: .. s izl;) LlJ be 

ir:rportl"nt for th,_; occurrence vf this s pecies, or on the other ha.nd 

Sb tion 26 bcine ::;.t ~· lower .1lti tude thr.n th"' other Eroding Zone 

s nopling points (Fif; . 10) it w.~s prt:sw .c.bly war:.aer th:1n then , o.nd this 

r.!~Y h...vL been the factor to which!· ,.~lo.ucus rGspondcl. Hydr ncmida e , 

Hhich vLro unusuo.lly : · bund m t a t St:. tion 4 3, were living Dmongs t, and 

~lso probably feeding on, very profuse b~owths of Nostoc . Thera wo.s 

no o.pp:1.runt r eason why Nostoc should hl.'.vc been so :~bundmt nt Station 

43, and it w:-.s soldOJ:} ,_mcount c r.;d a t uther snopling points . 
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The comr:J011<:)St ,mir!illls o. t St.~ ti(Jn 2<..: in the: Sb ble De;.Jsiting 

Zone ('i':-blc 22) w0ro sir.1ihr to those nt Station 21. However :.1t 

Sb .. ticn 2::1 the s tom:s wore rounded 1vi th c:J.vi ti.::s nnd Chorotorpt:!S 

(Euthr_nu~us) L.lu.e Ul.· '-~ 1[1!' '3"~-, r trt of th0 f;:un:: thnn it did a t Stntion 

21 whcrv th2 stone:; were fla t ::rnJ sl.r: t .::--liko without cuvi ties. On 

th2 other hand the cOL'"'lonost anin.:ls ::t Station 10, •rhich was also 

in the Sto.. b~_(: Do:;:--vsi tinb' Zone includcJ sever ll v1hose perc en taces 

were high only in th~ Unstable Depositinc Zone in th~ Klein Vo:1l/ 

Vanl River . Those woro Ba~:.. tis gl~ucus, Nourocnenis .::nd MA.crone:l/3. 

c::pensq. Ty:;:1ic.::.lly St.::bl'- DGposi ting Zon..? features of tho faunn 1.t 

Sbtion 10 were th;) hi~h Cr.enid 1:1nd Elt'iid p_rcent::.ges. The f::un:-t a t 

St 1t~ .. on J..O ·w-.. ts t::ore s i railar to the Unstable Del;Os i ting Zone f:o.unc 

than th:tt d St.~tions 2n nnd 21 probably because the river wo.s r a ther 

r.:ore nuddy thor8 then rr:J.s usunl for the Stnble Depositing Zone. The 

co:::-~. ... onest ~nir .ls in tho Unstnblo D:}positing Zone: in rivers other than 

the KlGin V"...:l/Va':!l (T.::.blt:. 23) -vmrc very s i t.il".X to those foun:l in 

Tho f:!un::t wn.s r::-:1inly ; .:.do up of Bnetis gl.:J.ucus, 

Chprjt rr:·es (~uthr.:ul_us) sp., N~Jurocaonis , .-'lt:phipsyche scott<'c , 

Ch JUL..?.. ~C£§YCt10 _ihor:.:ls<,Jti, Chir0nooini ::md Orthucladiin:te. 

Thus the conpcsi tion of th-..: f aun .. , b< .. sed. on tho p_rcen bges 

of tho co .. ...:onust :.ni1::~.ls, v:tri ed frc~ zone to zon'-' , ·:mtl the Lost 

im:por t::-.nt f'1ctors brin6ing [lbout this v:rriation were rd .. ted to the 

eroling ..,nd svdi:.tc!ltinc na ture of the rivor beds . The Unsta.blo 

Dcr.-Jsi tin~; Zone fauna w:ts J."·'.rticulD.rl y ho~ ... 050neous , but the commonest 

anim~ls in tho other zones wer e oore varinblu . 

Most of th0 Cladoc-.:.r n e.nd Coppoda found in sanples d.r awn 

froh! stones in current bictor;es \\'ere undoubtedly bGing swept dcwnstrear.1 

by the current .1h0n coll'-ct~.::d . The nut..bors of these collected are 

ther0fr.rt: i!lfluonce,l by tb_) current speed 3.rl'i tho tir:!o t he net wa s 
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in the ''~< .ter ns ·;;nch se.Lple \l['.S cull t-ctod. 

of thLSG ~D-~ls (Tabl e 20) Jo show consistent tren~s r8la t ou t o 

ch'n1:; .... s i n ecolo~icr.l conditions , suggasting th:: t the l a ck of 

sb.ndardi sation in the ucthod by which thoy were collech.d w .. ~s net of 

ov -.:rridin.; i nportc'.nc0 . I.ldltific;_tions down to t hJ specific level 

;7..:: re cu.rric:;d out only i..'1 Sit:~oceph'!lus wh.__re thoy are c oLp:J.r J tively 

0asy . In other CLdoci:-ran genorn it nny be tha t the sp0ci es nr e 

thos o f uund in the Vnnl River by Hardine (1961), but H:1r diil[ 1 s Vc::tl 

River nateridl w~s collected in an ~rtificinl can~l-like strGtch of 

th0 Vaal (Chutter 1963) unJ i t i s therefore possibl e tha t in the 

river environnent the Sl-CCi LS are differ ent . Cladocera ~d Copepoda 

from the Vaal River WE::rc pr e:sGrvcd ami <"wa it i d.en tifica tion . 

Broqdly spocxing the porcentagcs of thG Chydorinae - Alona, 

Levdig i a , Pluuroxus and Chydurus - declinoJ. down the course of the 

r ivGr , while the r,-_;rccntngcs of Moin3. , Bosnin.r.., Dic.pto;....-us and Cyclops 

incrcas0u down tho river. HoT·rev3r the zen •1 differences found ar.ong 

the other r~tcroinvortebrntes weru not apperGnt in the Cladocera and 

Copapodn . 

•• t a ll s ru.Jpling points the pcrccnt.1.ges of nll the Clrdocera 

and Copt.:pod.J. t ukun tog.;th..:r wor E: cle~rly hi ghest in the dr y early 

SU!ili..1er , Y.lhcn :1 gr6e.tcr v~·triety of genera was found than in other 

s12asons . The percentages of Daphnia, Ceriodaphnia, I~hcrothrix, the 

Chydorinae 3.Ild frequently Dia ptol!!Us :1nd Cyclops wer e highest in this 

season. In the clry 8arly sur:.u,>or there were no floods to wnsh 2-wc .. y 

thvse anirr.r-l s , th8 water was warm and there were more algae and 

diatons th~ in other sea s ons . ill t hese f:~c t ors ~tTOuld plP.y a 

part in bringing nbout th3 l nrgo populations of Cladoccra and Copepoda . 

A feature of the occurrence of the Cl.1docera ancl Corepoda in 

saPple s drawn fron tho stones in current bi otop0 vms t he very :;.;r eat 
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chxnges in the percentages of the5e animals from month to month. 

Some examples of these changes, showing the rapidity ivi th which 

these animals built up to, or declined from, a high percentage of 

fauna, ere given in Table 21. It was only seldom that these changes 

could be readily associated with a change in the environment . In 

the year for i'l'hich results are shown in Table 30 , the first heavy 

floods came between the November and December field trips, and as may 

be seen from the table several species disappe~red after November and 

were not found again until the mi ddle of the winter of 1960 . Moina 

i s essentially a summer animal in the southern Transvaal (Chutter 

1963, Fig. 4 and Table 10) . In JJnuctry, 1960, the flow of the Vaal 

River vTas very low und peak percentnges of Moina wer e found then . 

Cycl ops tended to be recorded rather more regularly thrn the other 

genera. The percentages given for this genus for St<' tion 3 represent 

the greatest fluctuations found in this ani~l . The percentages for 

Sta tion 5 are given '"'.S a more typical .axnmple of the occurrence of 

Cyclops . 

The Cladoc~ra and Copepoda recorded from the sampling points 

in the Eroding, Stable Depositing and Unstnble Depositing Zones of 

other rivers (Tnbles 22 and 23) showed the snme trends of seasonal 

change and zonation as did those in the Klein Vaal/Vaal River . The 

fauna of Eroding Zone was very sparse, but this was not unusual for 

at most stations there were no dry early Slli~er samples, which were 

the only samples in which Cladocera and Copepoda were abundant in the 

Eroding Zone of the Klein Vaal/Vaal River (Table 20). 

The fauna of the high-lying Unstable Depositing Zone 

The sampling points whose faunn is discussed in this section 

are:-

Staticn 19 - ·rhe biotope sampled wRs a stickle in which the stones 
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were rather widely spaced, l ying on top of muddy 
gravel . A lot of fine silt was deposited in the 
quieter parts of this river (see Zon~tion above). 

Station 30 - When this st~tion was visited in January, 1959, 
there was no stones in current biotope. In 
winter, 1961, a stickle formed where stones had 
been placed in the stream bed to 1~e a ford 
(centre Plat e XI) was sampled. The bed was 
otherwise sandy and the banks nearly devoid of 
emergent fringing vegetation. 

Station 31 - A stickle was snmpled . The river was l ess sandy 
than upstream at Station 30. 

Station 34 - The biotope sampled was a stony run. The river 
bed was snndy, and there was no emergent fringing 
vegetation. 

Station 14 - Biotope sampl ed - a run. The r i ver bed was sandy 
gravel and there was no emergent fringing 
vegetation. (Pla te XII). 

Station 38 - Biotope sampled - a run. River bed choked with 
sandy gravel and pebbles up to about 15 ems in 
dh~meter. No fringing vegetation. 

Station 39 - There were a number of stones lying on top of t he 
sand in the current at this sampling point . 
Animals were collected off these but the biotope 
was not really either a run or ~ stickle. River 
bed otherwise completely choked with clean sand 
and devoid of fringing emergent veget&tion. 
(Plate XIII). 

Within this group of sampling points there are really two 

types of Unsta ble Depositing Zones, conditions a t Station 19 being 

very silty whereas at the other sampling points they were sandy. 

However, all the sta tions whose fauna is described here were at 

altitudes or in places where the stream profile was such as to suggest 

that Eroding Zones or Stable Depositing Zone conditions should have 

been found. 

Were it not for the l arge amounts of silt at Station 19 

it would probably have been similar to Station 21, in that it would 

have been in a Stable Depositing Zone and not in the Eroding Zone. 

In a number of ways the fauna recorded at Sta tion 19 (Table 24) was 
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similar to the f<1una r c;co"ded :tt Stat i on 21 in the Sb.ble Depositing 

Zone. Thus a large part of the community consisted of Caenidae 

and the percentages of the Hydrachncllae were higher than they 

usually were in the Unstable Depositing Zone. As in the Stable 

Depositing Zone Baetis gl~ucus was not a significant animal. It 

may therefore be concluded that the factor which brought about the 

decline in the importance of the Caenidae and Hydrachnellae from 

Stable Depositing Zone to the Unstable Depositing Zone in the Klein 

Vaal/Vaal River was not the siltiness of the Unstable Depositing 

Zone , for had this been the case Caenidae and Hydrachnellae would 

not have made up such a large part of the fauna at Station 19. 

On the other hand Caenidae made up only a very small part of the 

fauna in the summer at the other, sandy, high-lying Unstable 

Depositing Zone sampling points (Table 24) , which does suggest that 

the Caenidae wer e affected by some factor connected with the presence 

of large amounts of sand. This could be either a lack of suitabl e 

food, if they f eed on fine or ganic detritus in silt, or more direct 

effucts such as smothering of microhabitats or abrasion by sand. 

However the community at Station 19 showed ~~ny r~semblances 

to the normal Unstable Depositing Zone comruunities . Thus Adenophlebia, 

Centroptilum sp. nov. I and Q. sudafricanum were not recorded, only 

one Elmid species was found, Orthocl:tdiinae were not recorded in the 

summer , Triclads made up only a small part of the fauna, and Tubificidae, 

Centroptilum excisum and Chironomidao rode up a l arge p:•.rt of the 

fauna . The Hydropsychidae were simil ar to those of the Unstable 

Depositing Zone because Cheumatopsyche thomasseti was more abundant 

than Q. afra and Aethaloptera maxima was recorded. Amphipsyche 
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scottae and Macronema ~aPQ~ were not recorded, but it is impossible 

to tell whether this was due to direct effects of silt on them or on 

their usual food • The absence of Adenophlebi<J., .£. sudafricanum and 

.£. sp. nov. I 2nd the lack of variety in the Elmidae were because 

these animals do not like silty conditions, possibly because the 

nature of the food available is no longer suitable for them. The 

increase in the Tubificidae would be due to the silt and gravel 

amongst the stones in the current which would provide a suitable 

biotope for them. Pisidium spp., Corbicula africana and Unio caffra 

were also found 2.t Station 19, occupying the same microhabitat as 

the Tubificidae. 

In yet other ways the fauna llt Station 19 wo.s unlike that 

found anywhere else. Neurocaenis was not recorded, the Simuliidae 

( S. ni,gritarsis) were only a sm:1ll part of the cornmuni ty, but the 

Tanytarsini were a very l:::.rge part. These may be due to the siltiness 

of the biotope$ ,._,1..~t yuJ_ :h-.:· f~.-::t thr. t it v1 ::..s so silty doGs suggest 

that the current speed may have been lower than in less silty stones 

in current biotopes. However the current speed readings o.t this 

station (Table 18), while lower th:m at many smr;pling points, were not 

as low as at some where Simuliidae were o.bundant and Tanytarsini rather 

scarce (Station 12, Table 23). This suggests that the siltiness of 

the environment, and not current speed, was of major importance in 

bringing about these changes. Afronurus was not found at Station 19, 

neither was it found a t the oth8r high-lying Unstable Depositing 

Zone sampling points and this must have been due to the grea ter 

instability of conditions in this zone, for it was found in all other 

zones. 

At the sr-ndy high-lying Unstable Depositing Zone sampling 

points the fauna was somewhat variable, though there were ways in 
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which i t resembl ed the fnunn of sampling points in the normal Unstable 

Depositing Zone. The8e were the very high summer percentages of 

Neurocaenis spp. , and the low percentages of Tricladida, Elmidae , 

Tanyt2rsini and , except at Station 39, of Caenidae nnd the low 

percentages of Hydrachnollae at many sampling points. Similarities 

to the normal Unstable DLposi ting Zone f auna wer e greatest in the 

summer , when not only were Neurocacnis percentages hi gh, but also 

Baetis glaucus appeared . It i s to be expected that the hi gh-lying 

Unstable Depositing Zone f auna should r esembl e the norm~l Unstable 

Depositing Zone fauna Llost in the summer , for this is the season when 

the extr emely important f Jctors of bed instability, s iltation and sand 

abrasion would be similar in both zones. In other seasons the zones 

differ8d in some important ways , for instance in their t emper a tures 

(Table 12). I n the winter typi cally Eroding Zone animal s such as 

Baeti s harrison!, Centroptil~ sudafri canum and hdenophlebia were 

found and this may be because conditions in these high-lying Unstable 

Depositing Zone sampling points were sandy rather than silty . 

ways in which thu sandy hi gh-lying Unstable Deposi ting Zone 

stones in current communities were unlike those of other zones were 

tha t Burnupia w~s not r Jcorded at any of them, neith0r were the 

Pelecypoda Pisidium spp. ~d Corbicul~ africana . In other zones 

Ostr acoda were recorded mainly in the dry early summer (Tabl es 20, 

22, 23) so their absence from thG summer and winter sampl es in the 

high-lying Unstable Depositing Zone is not really remarkabl e . 

However they were not recorded in the dry ear l y summer sumples from 

this zone, nor in sampl es from other bi otopes which ar e described 

in the sections which follow. Afronurus was also enti rel y absent 

from the high-lying Unstable Depositing Zone . All these ani~~ls 

were wi despread in the other zones and their absence from thi s zone 
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is due to an aspect of the environr . .-mt found only in tho sandy high-

l yi ng Unstable Depositing Zone. This is l ikely to be the high 

degree of bed instability and the consequent rr:.:1ssive movement of 

sand in the sumo~.-r, which Slilothers oicrohabit:..ts and might also 

di rectly i njure the cnimcls. 

L~ge numbers of : v~iety of Cladoccra e-nd Copepoda wer e 

found in the dry e~rly suffilli0r ~t Str tion 19 showing that there was 

a plentiful food suppl y for them . .E,'ven in the dry e :-rly summer the 

Vlriety of Cladocera Jnd Copepoda r ecorded in the sanuy high-lying 

Unstable Depositing Zone ·.vas limited and so too were the numbers , 

except at Station 39, of these ani mals indic'lting that there \vas 

l ess food for them than in other zones. 

The fauna at sar.1pling points where the chemic-:1 qu,1lity of the w.:1ter 

was not normal 

All t~ J.0 st.mpli ::::; points whore the chl:a .. 1ic:..l llU.::J.lity of the 

water was not normal, with th?: exception of St·_tion 42 where 

conditions were stable , \vGre in the Unste1bl0 Depositing Zone . The 

stones in current fauna was sampled .::..t the following points:-

Station 4 

Station 5 

.Above ~tntion 4 the V::ml Riv0r entered .:m extensi ve 
dolerite area which extonded to below Station 5. 
Pools were deep, \vith a muddy bottom , and the bed 
of the river was about 5 to 10 ·" bolov1 the level of 
surrounding country. The biotope was a run about 
30 cws deep . Sollie 200 m <lbove tho run a milk 
processing factory effluent entered the river . 
Thiocheate chuttcri Welsh, a blue-green .o.lga 
superficially resembling sewage fungus, 
blanketed the tops of thv stones in dry early 
summer. In winter the stones were covered with 
c drxk sl~y l ayer up to l em thick, l3rgely ITnde up 
of Phorrnidiun. The are.:1 of slimy grmrths and of 
1_. chuttcri was less in th,:) sum; .. ter . In summer 
turbidities remainvd high .;ven during the l ow flov1 
period in J~nuary, 1960 , but the water was clear 
in winter. 

Here the bed of the VE:.al River cont.::J.in<...d extensive 
sh0ets of dolerite :nd the biotope sampled consisted 
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of a stickle about 15 cus deep . The river WE;.S 

generally sp~~ing she.llow; s~nd and mud banks were 
nbsont. Ground 3lonc on8 blnk of the riv~r ~t this 
s .: .rJpling point w'.'l.s used for tho irri g::ti on of the 
St:mderton smV'-..1gc works effluent , but direct f l ows 
of irrig1.tcd wcter into tht; rivur <tere not observed . 
Di~toos were p~rticulcrly .lblh~dant in winter 3nd dry 
Ul.!.rly Slli.!J' .• er , though other c:l g-::.1 growths were 3parse. 
Sut.aner turbidi ti0s were high but the weLter w::.s cle.?..r 
i n wintvr. 

Stati on 17 The Waterv~l River ~t Roodebank, which is ~bout 20 km 
bolmv wh0re tmtcr pumpud out of gold !:'lines and a 
sew~ge works effluent enters the river. Tho biotope 
sampl ed was a stickle bel cH a dolerite sill , above 
whi ch there w.:- s R very long qui et pool. Profuse 
alg~l growths wer e present in the biotope in the 
vlintcr -:nd dry e:1rly swru:~cr. 

Station 7 lv:-.terve.l River bdo'tr Stc.ti on 17 . The bi otope saiJ.pled 
v~:J.s a stickle.: . Profuse o..lg'"'.l (;I'Owths tV'ere present 
in the biotope in the dry E--1.rl y SUmr:ldr . SarJpling at 
this point was undertaken only during the preliminary 
survey, after which it was abcndonod in favour of 
Sto.tion 17. 

Station llb: Wilge Rivur just below H: rrismith. Just below where 
a t~xtile factory cfflu~nt entered the river . The 
biotope s c.oplod v:1.s , s tickle with e. lot of rubbish 
such as broken bottLJs , old tin cans .:md pi acus of 
bri ck in it . Stones r..h: lYS cov'-r~d wi th slimy growths . 
In the \linter blue- green >l gc..::l and either Thiochaete 
or Sphaerotilus were present . Tho river bed wqs very 
S3lldy . 

Stati on llx: Wilgo RivH about 300 r..0tres below Str.tion llb, c.. t a 
point vrhere th'-re was seepa~e of w~t0r, probably from 
ne-.rby effl uent tr8- t:r,mt ponds , into the river . 
The biotope sar:tpl ed w s i'. bod of sr.:nll pebbles (up to 
about 4 en in diandter) end sand in the current . 
Th(lre wen~ nbundant growths of .: i ther ThiochaJte or 
Sphnerotilus and soLte Sti,goocl onium in the biotope . 

Station llc: WilJO Rivar f urther <lownstr om fror .. H~2rrisi:1ith 
(Fi:;. 9). ThG biotope sanpl cd was ::-t stickh. in which 
thore wer8 di:l.tom growths i n the dry v.:!.rly SW!1.ner . 
Ri-.; .Jr b~J sandy. 

Station 42 Liobenburgsvl0i River below Bethlchet .. The biotope 
sampl ed was o. stickl0 ttmding towards :1 c::scado in 
which th~r~ was 2 lot of gr~en and PhorDidi um like 
blue- green a lgae . The S3..:lpl ing point w:-.s situated 
i i:'!Qedi J t e l y below a l arge shallow dam, ~nd 

conditions in the str~no were stnbl8 ~lthough there 
w~s no fully submerged aqu~tic veGetati on present . 

At Stations 4 nnd 5 ~ scall.Jr VJriety of ~imnls was found 
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the-n in the othd Unstr.ble Doposi ting Zone s .:·.nr.ling points in the 

Va.J.l River (Pig. 19). .nt St:-.tion 4 this vh:S l:.rg---ly due to 2 decline 

in the variety of the f ".unr.t in th.:: Hint er .:-!.nd thu dry e'1rly suL'7ler, 

but the nw.:bc:r of si.::,nificnnt r.ni r..als ..1t St·,t i on 4 in the sUIIll.,..::r w2s 

gr d-... ter thi...ll at S t <.: t i 0ns 3 and 5c::. . Host of t h...., ;.ni n:.:ls iihose presence 

or ~bsenco brought a bout these ch2ngos in tho varie ty of thu f auna ~t 

Stati on 4 are shom1 in ~able 20. The low nunber of s ignificant 

anim:J.ls in the dr y e-,rly sur:.w0r ~ns due mainly to the absence of the 

Ostr-·cod"'l , :md to th.a r ,_,ct thr.t an i m ls which were usually s i gni f ic:-.:nt 

in the Unsb.ble Depositing Zon;.;, such J.S CentroptilULl excisur.; , C.-,enids , 

AL1phipsyche scotbe , Cheur.Ja topsycho t homsseti, Orthotrichi a , SitJuliidae , 

Tanyte rsini .::.nd p_,nt<tncurn were not s ignificant . On the other hand 

the l~rge number of signific~t ,mi~•ls a t StJ.tion 4 in the sumner w~s 

not due to .2 ;:;r oup of s:r;..:cie s not encountered elsm..rhere , but to the 

specie s usu lly found in this zone , of which ;. l:trger nunber th::m 

usunl were sit.:.-nific<..at in the su.uncr. Ex::rJpl c.:s of these .1re Ba0tis 

hD.rrisoni, Centroptilur. oxcL:.:ur.: and the Chironouini ( Tnbl...., 20) . The 

onl y s i gni f ic:mt mh,.~1ls r ecor ded a t St:;.tion 4 which werv not :1lso 

significant .:-!.t othor s::Lpling points wer () the worr:.s Pristina .:1nd Der o 

( Dero) .::llld the leech S:llif'l pers pic·1x . 

I n the winter .J.ml the dry early sur::..Jr the fo.unEl ."'.t Stt.t ion 4 

wn.s very l nrge ly wade up of :ifer ... .- tod< , Nais .:nd Orthocl2.d i inae , and the 

ani r;-lls whi ch wure usu·1lly ·,bundant in thvse s0asons in the Unstable 

D0positing Zon0 , that i s Baetis glaucus , Choroterpes (Euthraulus) 

r.md Chew...a topsyche thoL:: sse t i were sc.:rce and not -:'.l w·ws found (Table 

20) . The f e.una changed considerabl y in thG sur21..ier and w.::ts dominr.:ted 

by NeJDtod.:t , B·w tis ,:;l::ucus , Chor ot 0r pcs (Euthr~J.ulus) a nd Bumupia. , n 

group of domi nants nc::trcr to the nor1....1l in th.,; Unstable Depositing 

Zone thnn wns the ct:.se in th8 winter :-.nd dry ecrly SUl:u:ner. How over 
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N .... uroc.::.enis :mJ Chum:Jatopsvchc thor'"'1sseti percentages were very low. 

An i~portant ~spect of these pronounced changos in the f~una 

2 t St~tivn 4 was thnt they WGrG duG to .::.n effluent which c~used no 

dotect~ble ch~gc in t he river w~tor (se0 ~bovc , p . 63 ) . A fG:lture 

of th(: f nun._, was th-.t reprvscntativcs of groups of e:.ni mals highly 

s ensitivu to oxygen depleti on , such :1s the Ephe;"JeroptE:ra , Trichopt er n 

and Si muliid.:-e w<:::re ahvays present in tho bi otope , confirL1ing the 

finding from the 24 hour study of the di ssol ved oxycen content of the 

river , n:.z.aely tha t the effluent uid not cause discorm:1bl e oxygen 

depl eti on . 'l'hv dflucnt did stir:mht..: the ~rowth of blue- green 

al g_i.e , which c oul d aff ect the f r:.unn by provi ding food ''nd shelter for 

s o:.1e enicnl s (Nen-:-1toda , ~·b.is , Orthocl-.diin~:.; , Burnupia ) ;md by smothering 

tho h" bi t ".t of otht:rs (the Ephe,.:ercptcro. rmd Tri chopter :.:. ) . With the 

incrcJ.sed sumn;Jr flows nnd th" r eduction in the: 1.uount of epiphytes 

on thu stones a mor 0 nor~~l f nunn d0velop~d . Th0 effluent consi sted 

of cooling w.:-. tu ( thout;h -:hv t<:.apcrc. turv of tho ri V,Jr \vns not found to 

b<.. abnor mal) :'..Dd wat0r us0d for washi ng r-:ilk c:ms in a nilk processing 

factory . Traces of IJ.ilk obvi ously r_ ::tchcd the river , 3ince th-.Jr e 

wvre sooeti mes sz<nll J.r::ounts of flo;-..ting scu::. around. the : .. ':'..rgin of the 

pool into which the \...ffluent flowvd. Sor.:~:: r.lg;~~ .:tre known to a s 3i mila t e 

org~ic nitrogen (Fogg 1953 ; Syrett 1962 ; Cholnoky (p3rson~l 

c or.n:,unic '1 t i on)) ond it f:l:~y be that tr.1ces of org1.nic nitrogen in the 

~ffluent brought into being conditions id0~l for the growth of 

Thioch~ete chuttcri. I f t his was tho c :.:.se t hen the organic nitrogen 

wa s not detected by the r.1ethods of chG . .J.i cd anal ysi s used in this 

study . In the l3ri stol .b. von in Engl · .nd :.:ilk w::.stes r esulted in the 

5rowth of l arge '"L;ounts of se>mg-d fungus without much dcoxygGna tion 

(H~18S 1960, p . 92 ). 

Wh::ttcvcr the n· ture of tho contJ..Jin.:mts causing the 



109 

pronounced growths of blue-gr.;on algae nt St::,tion 4, thoy disappeared 

r api dly froL, the rivor. At St<.tion 5, only 3 r..ilOLtetres below 

St~tion 4, blue-green Rlg~e were no longer npparent. Moreover the 

f .:mna a t Station 5 (Tabl e 20) w:ts r1orv norml with percentages of 

Neoatoda, Ostracoda , Q. excislli~, Choroterpes (Euthraulus) sp., 

Cheut~topsyche thomnsseti and Tanyt~rsini wore in keeping with those 

recorded at Stations 3 and 5a. However the percentages of Tricladida, 

Amphipsycho scottae (in the sumner), Orthocladiinae (in the winter and 

dry early SUfliller) and Burnupia spp . were high end those of B. glaucus 

and Neurocaenis spp. were low, and these ch~nges were probably due to 

the slight enrichment of the wa ter at this point (see ~bove, p. 64 ). 

The l arger diatom growths observed ~t this station would have been 

brought about by tho enrichment and the Orthocladiin~e and Burnupia 

were probably feeding on this o.ufwuchs . At the same tiuo the Cladocera 

and Copepoda were r a ther abundant at this st~tion (see below) and they, 

or the p~ticlos they ~~ru fooding on, wculd account for the incr~ase 

in the percent~ge of Acphipsyche scottae. 

At Station 17 (Table 25) the fauna was dor:~inded by Nais, 

Amphipsyche scottae, CheUEatopsyche thOL1asseti, SiLuliidae and 

Orthoclndiinae . The Ephoneroptera W8re an unusual ly s~ll part of 

the fauna but the percentagDS of Tricladida ~d ElmidJc (Stenelmis 

thusa only) were somewhat higher than wc.s usual for the Unstabl e 

Depositing Zone . This distinctive community developed in response 

to soce cl early defined environmental changes. There \vere such 

l ar ge numbers of the Hydropsychid caddis that the stones wer~ usually 

bound together and almost entirel y covered by their cases. At all 

seasons there was an abundant drift of Cl::1doc8ra and Copepoda over 

the stones and the numbers of Hydropsychidae were abnormally high 

because they were feeding either directly on these animals or on the 
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foud v1hich tho Cladoccr a o.nu Copepoda would themselves h~ve been 

foeding. The l'll'ge nu:nb0rs of Cl:. docera and Copepoda were nlmost 

undoubtedl y due to ~ unusuully Rbundant mi croplankton food supply 

which devel oped 'lS a result of tho enrichr:Jent of water in the l ong 

pool above tho stones in curr ent . The Simuliidac , which were _§_. adersi, 

.§.. damnosum, .§.. medus:1ef orL'1G and _§_ . nigritnrsis, would have nl so been 

feeding on this type of food ""\S it was washed down the river. 

Stenelnis thusa and the Orthocladiino.e were probably feeding on the 

algae . The very low nurnb~rs of Ephemeroptera were probably due to 

their being crowd.;d out by tho Hydropsychi dae , though it is .::-.lso 

possible t hat the current spe0d may hav0 been too high for them 

(Tabl e 18). While i t shoul d not be forgotten tb;.t thvre I'ler e l arge 

i ncraases in the total di ssol ved solids in the Waterval River water , 

the chrngos in the faunL'. seem to be more l ikely to be due to chll!lges 

in the food resources of the environment due to organi c enrichment 

t han to changes in tho di ssolved solids. Oliff (1963) found th~t 

where streams Wtlre polluted wi th certai n :unounts of sulprutos and 

mineral nutrient ions (nitrates end phosphates) the Ephemeroptera 

t ended to di sappear snd the Trichoptera tend8d to occur in l arger 

numbers . However from tho l arge amounts of al gae Oliff found it 

would seem that in hi s rivers too , the major faunal changes were due 

to changes in the food r esourCi:.:S of the onvironmen t :-·nd tha t the non­

nutrient i ons had no discorn~ble effoct on the f auna except where 

the polluted waters wer e aci d . 

At Station 7 (Tabl..;, 25) tho faun:-. W.:!S rr1oro normal th..<m at 

Stati on 17 as the percentag~s of the Ephcmeroptera were higher, though 

Neurocaonis ~nd Choroterpes (Euthraulus) still formed a smaller p,1rt 

of the community than they did in th0 normal Unstable Depositing Zone 

fauna. Nais, J.mphipsyche scot be , Elmido.c;, Simuliidce and 
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Orthoclc-.d.iin1o pvrcent-:.ges were .. t a :::~ore normnl l0vel too. These 

ch(mgos , tog~thor 1;i th th..: r t:duction in th0 density of the;, faunc. 

( se:; below), show thr..t thu str<..O.l~ 'lv."ls lus::; enrichvd with nutrients 

at Station 7 th-.n St.ction 17. Ho.vover pt.rccntagus of Tricltldid.:. 

w<;re still high but tho high summer porc:mto.ge of Limnodrilus is 

shown by th..: quantitative do.to. (s~o below) to b~ r-thur misleading o.s 

the density of this group w.!S not high. 

J..t St:·.t i ons llb and llx, whore a textilo mill effluent 

L.nt.::m..:d th~ \hlgo River, cithGr directly (Station llb) or by seepage 

(St:~tion llx), tho fr>un.-c was considerably alt,:r8d (Ta ble 25). 

Import~nt groups such (tS tho Tricl~dido., Hydr~chncllQc , BnLtidae , 

Chorotorpes (Euthraulus) and Neuroco.eni s were not recorded while 

others such J.S thu Trichoptvra, Simuliilla& ::md Burnupi:. were reprosented 

by .:-.. V<Jry fov1 inuividu~ls . The f~un- was mostly Tubificidr:.e , Ibis 

:md Chironomidae (:unongst which there were n few Chironon1us l nrvae) . 

The Jensity of the f1una w1s however not unusur.lly high (T~bL.J 27) 

:-.nd this suggests tha t the chPngcs which vr0ro found a t those sbtions 

wer.: not prim-:rily dub t o uxyg,.m dcpl(:;tion nssoci:·.tod \lith 1...n organic,1.lly 

rich <.::ffluont . It does seelli r ather morv lik~ly thJ.t there were t oxic 

substanc.;s in t:r._ 0ffl uont ::md that th ·se c~u..,ed so I!l[.ny ~roups to 

Socv r ecovery of the f~una hcd t ".ken pla ce : t St: tion 

llc, where uos t of th(; Ephct~uropt::!ra wore !lf'lin found , though m.:my 

groups w'-ro still not r ecorded . 

.r~.t Station 42 the f:mna w,1.s very l nrgaly !Il[_de up of r1erru:.todJ., 

Nais, Chaetog~ster, Simuliid'le (~. adorsi, ~· damnosum, ~· modusneforme 

and S. nigrit 1rsis) and Orthoclndiinae (Table 25) . The Ephemcroptera 

and Trichopter2 were very poorly r e presented ::md no Tubificidae, 

Hydracr-xin'l or Col eoptera were found (To.bl e 25). Since the sampling 

point wRs below e l~rge da~ thJ absence of l~rgc numbors of Hydropsychid 



112 

Trichoptere vl ,s nobbL, fer they ·-1r.; kno<··n (Chuttl;;lr 1963) to occur in 

l nrciC: nw:nl:::0rs in such pL:c es, p.- rticul::..rly when th.;re .:lie l 2.rge numbers 

of Cladoccr :! and Copepo.:ia in tho w.:t&r ler.ving the d~'Ll. It is not very 

likely thr,t the c.bsenc0 of th.:se nnii:r.:.ls '"'nd of th:: EI>h~muropter -:. wr~s 

due to oxygen dopl~tion ~s th~ w~ter flowvd over ~ spillway and w~s 

cascading in pla ces b:foro the sruJpling point . It s evras th ..,_ t the 

r t; .l.Son for tha nbs~..;ncc of the Ephcmeroptora , nd the low p\..rccntngo of 

the TrichoptE. .. r c. w11s the l :.rg .... runounts of vncrusting slimy bl uo-creen 

nl g,_.e in the biotope which must b'lv& s mothc.rt.d the nicroh bito.ts of 

mnny nnir.J.: ls. 

l•t ··ll thes.J sm.pling points tl~< .. p.:.rcent.1ges of the Clc.docern 

J.nd Copcpo:h ( Tnbl !S 20 & 25) wore higher tho.n a t s <...IJpling points 

wh~ro the re worv no ~fflut::n ts, .:.nd _ t :'.ll of thL':n th0y w<..re pro bnbly 

f .;eding on h.tctcri.:. , protozo'"'.. YlO. si::!li lr·r :::,m;- ll org.:misms which 

developed ...;.s a result of tho '-nrichment of the w:,t0r by the effluents . 

How~v3r a t St· .. tion llb tllic '-nrich;...."mt prob::bly took pl ncu highor up 

the river at Sta tion lln . The c,._.,_in groups to benefit from the cnrichl ... ent 

were Daphnia , Moin·., Bosmin . .i , Di ::ptor:us ~md Cyclops . Moina md Daphni r. 

a r e g..::n.Jr~ which thrivo in -::mrichcj conditions in s ovmgc purifica t i on 

ponds (Lo8dolff 1965) . \fu"'rc thor~ wer e no effluunts entering the 

streacs and rivers few Cl~doc _rn ~.nd Cop0pcda W8r8 found in thl winter 

~nd summer, but ::t points whore e ffluents rich in organic ra."..tter 

enter~d the rivers Clndocor::t :.md Co~pod· .. were presvnt in l arge 

numbers in nll se~sons . 

Qu.:mti tative da ta on the stones in curr-:mt f runo. 

The s3.npling points wher e qu.:mtitnti ve (Surb~r s ampler) 

da t :-. ':Ter e o bte.inE.d o.nd thu mmbers of occasions on which it wa s 

possibl(; to obt ·.in such d:,t .l etr e shown in T<'blc 26. Wher~ver possible 
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three sq_uo.re fGet were samplGd on 8::tch sc.rapling visit. Comp.:'l.rison 

Gf Tabl e 26 with T3.bh:s 20 and 22 to 25 shows tl'k-: t the amount of 

q_unntit3.tivE.: dc.ta was limited by comparison wi th the amount of data 

avail'lblc when non-qu.::.ntit~:tivo <l'lte was brc,u~ht into considerati on 

by using the percentugv trnnsfornntion . The percentage data on whi ch 

thc descri ption of the stones in current f cun::,. was be..sod in the 

previous s ecti on i s in cert.::in cases prcf.Jrable to untransformed 

quantita tive data. For inst~1ce when descri bing how the dondnants 

ch::.ng3d down tho course of th..., r i ver the r educti on of .~11 data to a 

common scale (th~ pcrccntRge scc.le) gro::ttly f ac i litat0d the comp::trison. 

Hm;ever ·lensity ch.~.nges .::.rG oft,m highly inforr..J.tive and while percentag .... 

c~'1ngLs often coincide with density changes thi s is not always so. 

Ther efore , provided tha t i t is remmnbcrcd th-1t samplr..lrS such "''.S the 

Surber sampler yi0ld estim~tes of populati on ~ensities and not exact 

figures , quantit~tivG dJt ::t about the faun~ h8l ps consider abl y in the 

r ucogni tion of the i!~rport:mt f '.1ctors c;ov0rning t he distribution c.nd 

abundc.ncc of thG faunc . 

The quantit~tivE.: data have been condensed for presentation 

hdre by tr~...a. ting the f · una by rli..'1jor groups. Thus the Ostr~codn , 

Bn0tidae, Hydropsychidae ~nd ChironorfliJ: ... e luve been tre:: t(..d a s single 

groups , but where it is necessary to know the species making up these 

groups thoy ti.· '.Y b ... found by reference to T..1bles 20 and 22 to 25 . 

The qu·.mtibtive data ( T::tblo 27) shows some of the variations 

in the n.bundance of (5TOups of ani L>'.ls from zone to zone , which were 

suggested by tho perccntugo dat a , ~~rticulnrly clearly. For instance 

th0r e was a decline in the density of the Bc.etidae and Simuliidae and 

an incr0~se in thG density of the Chironomidc.e as t he rivers changed 

from the Eroding Zone to the Stable Depositing Zone , r efl ecting the 

increased siltiness of the rivGr . The density of Choroterp....s 
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(1uthrc.ulus) w~s l ow at Station 21, because, ~s pr~viously expl a ined, 

of tho type of stone n:"iking up the biotopo. On the ot har h:md the 

densi ty of Neuroc~enis was clearly lowest in the Stable Depositing 

Zone . The probable· r<:ason for this r equires a digression into the 

seo.sonnl occurrunce .. nd t -..xonor.ty of the genus . As muy be soan the 

density of N~urocaenis tend~d to bv high0st in the sun~~r in the 

Unstable Depositing Zone and lowest in the winter, but at Stati on 

2la the density in the summer wns lowest and th0re wo.s little difference 

between tha densities found in the \·rinter .:md dry ec.rly summer. There 

is strong circumst.:mti 1.1 evidence tlnt two species of Neurocaenis 

were involved in this. The first \'Tes an Unstn.ble Ddposi ting Zone 

species, whose nymphs 11rere never found in the nonths of July, August 

and September. This was probably the species found a t Warrenton 

whi ch 11ms not r ecorded in the august s.:ur.pl es there (Table 6) • The 

second w1.:S an Eroding Zone species whose nymphs were found in July, 

August o.nd Soptut'!h ;r · .nd :. t oth..::r times n t Stc tion 21 "'· , the onl y 

Eroding Zone sampling point to be vi s i ted on a monthl y basis. Thi s 

would be the Neuroce1enis >.,rhich was found c.t Sta tions 24a, 24, 25 and 

26 in the single winter samples which were col l ected in .August . 

Unfortunately it was not possible to confirm, by rearing adult materi al, 

thc.t th..:re were two species of Neuroc:hmis involved. More than one 

speci es of Neurocaenis has bocn described from South Africa, but the 

nymphs differ in difficult ch~ractors and it is imposs i bl e to be 

certain which species is present without confirmati on of nymphal 

i dentif i cations with adult materi al . The Stable Depositing Zone may 

be the zone wher e the two species meet r~d where neither occurs in 

l ar ge numbers. The Eroding Zonu type w1s present a t Stc.ti ons 21 , 

2a .:md 10 for Neurocaenis ny1:1phs wore found a t all three str:tions in 

July, August or Sopt0mber . Hmrever for purposes of constructing 
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Figures 19 to 21 the l"eurocuenis ny!..:phs were truo.ted .:.s :l singlG group 

and not divided into an Erouing Zone group ~nd 2n Unstable Depositing 

Zone group. 

The comp~tr::ttively shel brad surar.:cr conditions in the Stable 

Depositing Zone, pcrticularly at St~tion 21, nre r~fl~ct~i in the 

densities of sev-.;rol groups uhich d i d nut doclina n.s much in the 

summer in this zone ~\s th....,y di d in oth~r zones . Those groups were 

Ibis, Os trn.codn, Cc..enida.; , EllJid;:tc , Chironomida e and Burnupi:l . The 

density of Bactidue (m~inly ~· glnucus and£. excisum), Neurocneni s 

xnd the Hydropsychidae incrGascd .from the Stable to the Unstable 

Doposi ting Zone, ••hile the... dcnsi tios of Tricladida, H~~drochncllae, 

Co.Gnidc e, Elmidae, Chironomid::J.c and Burnupin declined. The reasons 

for these chanGes ~~ve been discussed in the section wher e percentage 

composition of the stones in current fauna "{TaS prcs~nted . 

There 'IWre no quantitative data froc tho ' muddy' high-lying 

Unstr,bl e Deposi tin: Zon0 (st~..tion 19), but th0 data from the ' sandy' 

high-lying Un:::;tnblu Depositing Zone show hm'l very s i mila r this zone 

wos to the norwel Unst~ble Depositing Zone . Densities of many groups 

. mu species (Tricl·>.dida, Nn.is, Hydrachnellao, Baetidav, Neurocacnis, 

Caenidne , Eln...idae) wt:re similar in th~:.. two zones . Hydropsychid 

densi tics wore low by coiJpLirison '<Ti th the noru_l Unstable Depositing 

Zone , :...nd this was pro b.1 bly due to a shortage of food in this zone . 

Certa inly the Cludoc~ra :md Cop0podu wore not :~s abund31lt as th0y 

were in the normal Unst~ble Depositing Zone (seG ~bove , p. 105) . 

Many large chnnges in th~ density of the stones in current 

faun:-. took plP.ce \vherl: effluents r eo.ched the rivers (Tabl e 27) and 

l.:1rge densiti es of sor:Je Mimals vlhich were usually scarce 1.;ero also 

recorded. These .3.rc shown in Table 28 . ThE:: ;nain 1 J int shown by the 

quantitative dato. for thosE: sampling points is th.1.t, except at Stations 
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11 b and llc , pGrc•.m t oe:;.£! incr"'nses (Tables 20 and 2 5) were i n d. ice. ti vc 

of 1.~g0 density incro~ses , shm"''ing that enri chL1ent of the wat~r w-:ts 

1ssoci -:t tcd not only ~'lith M al tcr.::~tion in the composition of the fauna 

but also with :m incr..:ns...: in the density. This is of course the 

norc ~l type of ch~ee brought ~bout by organic enrichrant in the 

~bsence of toxic substances . However the l~rgu incre~scs in th& 

nUL<~rs of Hy<lropsychid:le c;.t St;::.tion 17 wer'- unusual and represent :1 

ty:pe of recovery stag<: cf the fauna ·.;hich is not often encount ered in 

riv .... rs. However l"''here rivers arl1 dnmr:tod c:nd c. rich pl nnkton develops 

f;:~unal chmges sir:-.ilnr to those - t St[~ tion 17 n.rc SOL1t.. tir:.os found, ns 

W"!.S tho cD.se in the Ve1.l River bE:lm-1 the V'1al B_:rrcge (Chutter , 1963). 

At Station llb the density of the .fc:una as ::.. whol e was not high, and 

although the f aunt: was prac tic nlly limi t~.::d to N a is , Ch-:te tow1.s h:r , 

Tubificidac and Chi ronot .. i d3.u (which incluued a few Chironomus l arvae) , 

the density of none of these anLc .. ls w._,s p.<Lrticul n.rly hig-h ( TJ.bles 

27' 28) . This suge:,~ sts tlut the chrrngvs in thu fauna were not U.ue 

to the uppe:J.rnnce of l trge nr.ounts of org~.nic r&~tter llfhich woul d have 

brought 3.bout l o.r L'e incre::ts.::s in the densities of these ::mimals . 

The quantitative d-..ta intiicates that thG complete c.bsence of so many 

groups fro~ the f auna wa s due to toxic subst~ccs . At both Sbtions 

ll b .:md llc the dunsi ty of the f '1unr. in the summer vras vory low , 

largely U.ue to tho gr eatl y reducod densi t i es of Nais , a species which 

was unable to wi thst·mu sur!l!I;er conditions in the norrr~"'l.l Unstabl e 

Depositing Zone . 

The zonation and seasonal vari~tion of the stony backwater fauna 

Tho biotop3s whose fauna is to be described in thi s section 

were all stony and most of them were out of the current for most of the 

year. Certainly none of them was evor subject to the direct effects 
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of strong currents such as are found in the stones in current bi otopes. 

However there wer~ sampling points where there were no t r ue stony back-

wo.ters. At sam~ of these there ware s tones in e very slow current or 

stones on the bottom of pools from which samples "1-Tere dr.::.wn, but at 

many others there was no biotope of this type . During floods in the 

summer rainy season it is to be expected that currents would appear in 

the stony bacb~atcrs . 

Samplint, of stony buckwaters wos not undGrtaken until the 

summer of 1960 . By this time field work \'l.:.S concentrated on the Vaal 

River, its north bank tribut~ries and the Klein Vaal River . Monthly 

f i eld trips to this area c0ased in July 1960, but an opportunity arose 

during October 1960 to S?~ple this type of biotope during the dry early 

sumr..ter season. In the other strG~ms and rivers of the Vaal Dam 

catchment th~ only nvnilable data ~re from samples col lected during the 

field trip of the winter in 1961 . 

The proc~dur~ Jdopt~d in the description of the stony back-

water f 3.una is thE-; same as that used for the description of th~ stones 

in current fauna. The fauna of the Klein Vaal /Vaal River is first 

described .:md compared to the fnun~ of oth_r rivers, then the fauna of 

high-lying Unstable Depositing Zone, and finally the fauna a t s~pling 

points where thu rivers were affected by effluents. 

The fauna of the Khdn Vaal/Vanl River and "" comparison of it \'lith 

the f auna of other Vaal Dam Catchment rivers 

The main features of tho biotopes sampled a t the sampling 

points a long the course of tho Klein V;lal/Vaal River were as follows :-

Sbtion 2la . The biotope consisted of widely separated ston2s 
lying sub.:ncrged in water up to 50 em deep, on top 
of a sheet of dolerite . It could perhaps be 
better described as stones on the bottom of a 
shallow pool , r a ther than as a stony backwatar . 
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Sampling points in order down the river . 

Figure 22. 5\:on~ backwater communities of the Klein Vaal/ Vaal 
River. The numbers of kinds af animals significant at 
each sampling point in lhe winter, omiHing Cladocera 
and Copepoda , and the number of them wh.1ch 
were si~nificant at the o\:her samplinq points. 

& . species ;iqnificanl at sl:.alion 21a • species si~nificanl a~ slab on 3 
• ,. 21 t " 5a 
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Here the biotope consisted of ~ stony bottom out of 
the current and , cs in the ston~s in current biotopb, 
the stones v1ere flo. t . 'rhc No. ter viJ.s r o.thGr shallow, 
about 25 em dee~. Silt was deposited in moderate 
amounts in this br ... ckwa ter and in ~fin tor and dry early 
summer there ~wre large growths of diatoms . 

Here there 
current. 
were often 
the stones 

was c true stony ~1Cbfater out of the 
·rhe ··rc. t '?r w~.s ~bout 50 ems dtlep and there 
thick deposits of muddy silt on top of 
in the summer • 

There was no true stony backwater here and the stones 
sampled were expos8d to a slow current. 

There wo.s onl y on~ sample taken from the stony backwaters 

o.t Station 2la in the dry early summer and summer, :md at the remaining 

stations in th0 dry early summer (Tabl e 29) . At stati ons wher e there 

was only one sample taken in a season it is , of course , impossi ble to 

know which species would be s i gnificant through hr•ving been found in 

more than half the samples in a season . However, an analysis of the 

zonution of the fauna, such as was made in Fi gures 19 and 20 for tho 

stones in current biotopes , depends on the recognition of significant 

sp.:lcies. Because winter >-ms the only season in which more than one 

sample vm.s taken :tt each sampl ing point in the stony backwaters , it is 

the only season in which the significant species from all the snmpling 

points may bo compared. Figur~ 22 shows that in thi s season there 

were ITk~Y more species or groups of animrls s i gnificant at Station 2la, 

in the Eroding Zone , than a t the other sampling points. About half 

these a11imals were signific~t at Station 21 and then f ewer were found 

further downstream. The fauna at oach of the other s~pling points 

appeared to be fairly distincti ve, but this vras somewhat misleading 

for ~t Station 3 there was only one kind of animal , Chaetogaster sp. , 

which was not signifi cant o.t one or other of the remaining sampling 

points. As in the case of the stones in current fauna the kinds of 

animals which were s i.gni fic.:mt at each sampling poi nt but not at any 

other sampling point help to roveal tho import~t factors bringing 
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about chan~es in the fauna. In the winter th0se an~ls were: -

Sbtion 2la 

Prostoma sp . 

Limnodrilus sp . 

Nuis sp. 

Ilyocypri s sp. 

Cyprilla sp. 

Boetis harrisoni 

Centroptilum sud~fric~um 

Centroptilum sp . I 

Centroptilum sp. II 

PsGudoclo0on vinosum 

Athripsod.;:,s sp. 

Hydroptilid sand c .. sc 

Elmid l.~rvce ' typo 3' 

Hydraenid l arvae 

Stu.tion 21 

Gomr:hoc;,-th"'re sp . 

Pionocypris sp. 

nelninthopsis bifida 

Heli::inthochLlris cristula 

Elmid larva 'type 6 ' 

Shtion 3 

Ch· eto,gnster sp. 

St:t.tion 5a 

Baetis gl...:.ucus 

Controptilum medium 

Prosopistome:. sp. 

Ps0udn,grion vnalGnse 

Ch8umctopsychic thorr~sseti 

Elmid l arvae 'ty~ 7' (?Stenvlmis) 

Hydrnenid 'type B' 

The species or 5roups found nt Station 21_ include severcl, such ~s 

the three C,:mtroptilUJa species, f . vinosum and Hydroptilid "sand case" , 

which prefer silt- froc cunditions . l' . .::.ny uf the oth-.:rs belongGd to 

widespread groups. Tho three El mi ..is which '.oTere signific:...nt only :::.t 

Stc.1tion 21 would have been ssocinted 111ith the abundant vegetation 

there . The marginal vegetatiun d.:1ta (see below) suggest that 

Pionucypris, nnother :.nimn.l significant only ~:.t Stt:tion 21 , is found 

only in biotopGs well sheltered from th.J current. At StLtion 5~ tho 

pr~sence uf ]. glaucus, Prosopisto~, £. thorrussJti ~d Elmid l arva 

, 'type 7' wa s due to the curnmt, for these are ~ll stont:s in current 

animals. 

The kinds of aniLlals significant at mure th. n one sampling 

point are less inforrru tive than those significant at single s~mpling 

points . 'rhoy Here '1S follows :-



St1.tions 2la, 21 

i:..dcnophLbia sp . 

Ecnomus sp. 

H,:dropti l 2. crucbta 

Elmid l a rva ' type 2' 

Simuli urn lJ.rvae 

.h.ustroclooon a.fric:::num 

5t:J.tions 21 , 3 

Pi:Jidium 

Stati ons 21 , 511. 

Burnupi.!. 
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Stations 21~ , 21, 3 

Isocypris sp. 

Hydr nchn ... llae 

l1icrcnocta spp . 

TanyLrsini 

St.~tions 213. , 3, 5a 

.nfronurus sp. 

Orthotrichia sp. 

Chi runomini 

Stati ons 21::. , 3 

Tubifex ..3p. 

Cypri dc-psis sp. 

Centroptil um pulchrum 

Ubiquitous Tri cl.::..dida , ikll"..::. toda, Cen troptilum cxcisun, Choroterpes 

(tuthraulus) sp. , Caonidao , P~~t~~ur, , Orthocladii nae . 

Som·J of these distributi ons ar "' explicable in t.:..r ms of wh:-' t is known 

about the biotopes a t tho vJ rious s~plinc points in r~lation to the 

habitat of the 2ni m_ls . For i nstance i t is not surprising th&t t he 

Corixi ds Hicron·.Jcta spp. should not h~~ve been s i gnificant at Station 5a 

where thiC:re was ..,, current throuch the bi otope . Howover in gener al 

terms th0 most import~nt point ~bout th~ kinds of enim~ls significtillt 

~,t l_{roups of sampling :f.Oints was th t no anirnc.ls "'"r v exclusi vel y 

significM t at Stations 3 ...:nd 5..:. , the Unst: bh: Depositing Zone sampl ing 

points . Except vlhGre ston..;s in current speci~Js were found beco.use 

the stones were not in true h~ckw..:.tors , the winter f aun<' of the 

Unstnble Dcposi ting Zone was therefore wad~.- up of species found in 

other zones ~d w~s not distinctive because of th8 pres 0nce of specivs 

or groups exclusive to it . 

In tho sUilllller more tha.t1 one cqmple w •• s analysed from Stations 

21, 3 and 5a (Table 29) t~d it is th0refor~ possi ble to recognise the 

signific3nt s pecies or groups of an~ls . Ther e wuro 32 of these at 
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Station 21, 13 at Stdion 3 and only 9 c:. t Stat ion 5a . Hmo1ever the 

single sample coll ected from Station 2la conta ined 36 kinds of anDru' ls, 

showing tln t thv fauna in the Eroding Zon3 was the most varied in 

this SG~son as well as in the winter. This was ~lso tha cas0 in the 

dry early summer ;rh~::n the numbors of :.nirnc..ls recognised in single 

sampl es from each of the four stations \'Tas as follows: -

Stati on 2la (Eroding Zone) 38 

Station 21 (Stable Deposi ting Zone ) 31 

St ..... tion 3 ( Unst,.ble D0posi t ing Zone) 29 

St::>tion 5a (Unstable D~positing Zone ) 22 

In the sm~er there was one significant species (Clocon sp . nov., 

Tabl e 29) exclusive to the Unstable Deposi tinG Zono. 

As in the stonos in current , some on~cls , which were 

s i gnificant at all or nenr ly all sampling points in tho winter or dry 

early summer, were significant only ~t Station 21 in the Stable 

Depositing Zone in tho sunm~r . 'rhos<:: wer e Nnis, Tonytarsini and 

Orthocladi inae (Table 29) and th~ir presence in th~ summ~r at this 

st~tion shows th~t it was more shelter ed f r om th~ scouring effects of 

summer floods than wer e the ot her s~mpling points. 

The only stony backwaters sampled in the Eroding Zone of 

other rivers were in the Klip RivGr (T~blc 30) . The f~unn at these 

sampling points w~s mor e likL th2t a t Station 2la than t hat a t t he 

other Vaal River sampling points in thnt E:1etis h=trrisoni, Centroptilum 

sp. nov. II, Adenophl~bi~ and Eubrianax werJ r ecor ded . In addition to 

these speci~s which are shown in Table 30, Centropt ilum sp . nov . I, 

2nother typically Eroding Zone speci es W:J.S recorded from Stations 25 

and 26 . No Ostracod~ were recorded but it is i mpossible to know 

whether t his was a season~1l effect or whether these ani mal s were 

permanently absent from this river . The Stablt Depositing Zone 
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f .:-.unc in other rivers (T[:bl a 30, Stations 2a and 10) w:ts similar to 

the faun.J. at St:ttion 21, except tlw.t there were fewer kinds of Elmids 

at Stations 2n and 10. Tho f .J.una of Station 12 end 13 in tho Unstable 

Deposi ting Zone of th~ Wilge River was s i milar to th~t found at 

Station 3 . (Stction 19, a lso shown i n Table 30, was in the high­

lying Unstable Depositing Zon& es i s described in th~ next section). 

In Fi gure 23 the percentages of the commonest ani mal s found 

in the s t ony backwaters arc compared in the same way as the stones in 

current an~~ls were comp~r~d in Figure 21. Ccmparison of Figures 21 

and 23 shm.;s that wher~;;ns in th(: stones i n current there were tl1.1rked 

changes in th~ percentages of the common~st ani~~ls from zone to zone, 

the changes in the stony backwater fauna were not straightforward . 

In winter .:md summer the faunu. !'.t Station 21 was distinctive ·md the 

commonest animals at this sampling point n.::de up onl y 2 smr-11 p.:rrt 

of the faun::t in the other two zones. In th..; winter thu Eroding Zone 

f auna wns distincti vo and so too was th8 fauna at Station 5<, bec3use 

the curves for the dat~ from these st~tions showed sharp peaks . The 

percentaees of the anitr.P..ls significant J t Stati on 5a wer-3 very low :1t 

Stc tions 2la and 21. On the othc~r hand, because the Caenidae just 

exceeded 5 p~rcont of the f r.un:1 .:tt Station 3 and because they made up 

very large p~rcentages of the fauna .:tt Stations 2la and 21 (T.:tble 29) 

the curve for Stati on 3 did not fall away sh~rply to Stations 21 and 

2la . In the surnrnGr the curves for Stations 2la and 3 followed each 

oth~r closely, which was unustk~l for they were in different zones . 

From Table 29 it may be seen that thv dominant anim'.lls or species or 

groups making up more than 5 percent of the fauna in any season ct 

each sampling point were ~s follows:-



Stati on 2lc 

Cyprilla sp. 

Centroptilum excisum 

Centroptiluo uedium 

Controptilllhl sud1fric~um 

Centroptil~~ sp . nov. II 

Choroterpes (Euthraulus) sp. 

C::lenid:w 

Station 3 

Cyprilla sp. 

Centroptilur:1 axcisutu 

CcntroptiluTI mediuc 

Austrocloeon africanum 

Choroterpes (.E.'uthraulus) sp. 

Caenidae 
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Station 21 

Tri cbdi da 

N'lis spp . 

Cypridopsis sp. 

Hydrc.chncll .::e 

Centroptilum excisum 

Caenidae 

Micronec t a spp. 

Tanybrsini 

Pentaneura sp. 

Orthocladiinae 

Stati on 5a 

Ilyocypris sp. 

:&etis glaucus 

CentroptilUJ: excisum 

Centroptilurr. medium 

Choroterpes (Euthraulus) sp. 

Burnupia 

The distinctiveness of the Station 21 faun~ is immediately apparent 

from this list, and speciLs or groups which were dominants at this 

saopli ng point, but not at others , \'/ere mainly c.niu::lls ·.1hich would 

prefer qui ot , sheltered conditions, with silt and detritus . At 

St~tion 21.:: thu dominants included two species, Centroptilum sp . nov. 

II and Q. sudafricanum, which prefer silt- fr3e conditions . The 

other Sta.tion 2b. doiJin::mts were :1lso do:.tinants at Station 3 and 

severnl of them (Q. excisum, Q. medi um . nd Chorotcrpes (Euthraulus) 

\vere do!Jinants a t Station 5n too . Part of the reason why the dominant 

stony bnckwctar anirr~ls did not change with the zonation of the river 

was therefore that the Erodi ng and Unstable Deposi ting Zones had too 

ll':my domin::m t ~miLJc-:ls in comraon . These aninnls are not .::ff~cted by 

the aoount of silt in the river, but two of them (Q. Tiedi um and 

Choroterpes (Euthrnulus)) showed a prE.:ference for the b.::.ckwaters 

where thord were not l s.rge :tmoun ts of urganic detritus and very 
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sheltered conditions. They viGre not found in l arge nul7lbers :-tt 

Station 21. The differences in the dominants ~t St~tion 5a and 3 

which lvd to the l ::.rge differences in the curves fur these two st::.tions 

in tho winter and summer (Fig . 23) were due 17lainly to Baetis glaucus. 

The percentages of this current loving 1or~ were high ::.t St~tion 5a 

in these two se~sons (Trble 29). 

The percent~ges of certain ubiquitous dominant anioals 

(Centroptilucl excisum, Choroterpes (Euthraulus) , Caenidae) tended to 

change in a r cgul 1r ~~er al ong the course of the river (Tabl8 29). 

Caenid percentages were not p.::~Iticuh.rly high in the Unst::.ble Depositing 

Zone (Table 29) , but the percentases of th0 othGr two speci es were higher 

in this zone than in the Eroding or St::.ble Depositing Zon-J. As m2y be 

s~en from the dotted lines in Figure 23 , when the data are rec~lculated 

omitting cert:.in of tht:so spc;cics the type of zonation founJ in tho 

stones in current (Fig. 21) appears, ~nd thv di stinctiveness of the 

Eroding, Stable Depositing and Unstabl e Depositing Zon0 fauna is 

clear. This r .0ans thr,t th~ p.::rc&ntages of .£.. excisill'l, Choroterpes 

(Euthraulus) ::.nd C::.enid~c masked tho f::.ct thct the r~lctive ~bundance 

of the other ani unls in the backwat0r faun::. followed the zonati on of 

the river. 

At other s~pling points in the Brading Zone of other 

rivers (T~ble 30) the purcontages of Hydrachnellae end Choroterpes 

(Euthraulus) were siuilar to those at St::.tion 2la . However, Afronurus, 

Centroptilum oxcisum and Orthocbds uade up a l arger pa.rt of th.J Klip 

River Eroding Zone fauna then of the Klein Vaal Eroding Zone f auna . 

Anirr.~ls whose percentages were higher in th0 Klein Vaal were 

Centroptilum sp. nov. II, .£.. sudnfricanum ~d Caonid~0 . Howev0r, ~s 

thi:l data for th1.1 Klip River and .2lso th,,t for the Wilge Ri ver (Table 

30) is h~sed on only one serids of s::unpl es and is comp:..red with data 
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.h::!.sed on several samples, differ0nces in the percentage composition 

of the fauna are to be expected and they should not be r~gnrded as 

being too important. 

ThG fauna of the Stabl~..: Dcposi t ine Zone of other rivers v1as 

sirJilar to that of the Stable Depositing Zone in the Klein Vaal River. 

Thus at Stations 21 (Table 29), 2a Jnd 10 (T~ble 30) the percentages 

of the Ostracoda , Choroterpos (Euthraulus) , Caenidae , i\"licronecta spp . 

ond Chironomidae were similar . There were however some differences 

between the fauna of the three sampling points. At Station 22 the 

percentages of Centroptilum excisu.m ond of .Q.. pulchrum v1ere high, at 

Sta tion 10 the percentage of Afronurus was high ond a t both these 

sampling points the percentages of Hydrachn~llae and Elmidae were 

lower than at Sta tion 21. The backwaters a t both Stations 2a and 10 

did not contain as much detritus as that at Station 21 and in addition 

there were often large growths of Spirogyra in the b~ckwater at Station 

2a. Factors such as thos0 mny help to account for tho differences 

between the f~unn of these three sampling points. 

The Unstable Dupositing Zone faun~ in thG Vaal and the Wilge 

River w~'.S v.,ry homogeneous, when nllowance is l<..:lde for the effect of 

current a t Station 5'1. The dominant winter anirrn ls, Centroptilum 

excisum, Choroterpes (Euthr·mlus) and Caenidae, were similar in the 

two rivers . 

The Cl..:.docera rmd CopEJpod'l. were most numerous in the Klein 

Vaal/Vaal River stony backwaters at St~tions 21 nnd 3 in the dry early 

sumr:~er (Table 29), rlhen temperatures were f airly high and flow 

conditions were stable. Percentages of Ilvocryptus , Macrothrix and 

Diaptomus were higher in tho Unstable Depositing Zone, while percentages 

of Alona and Chvdorus were higher in the Eroding and Stable Depositing 

Zones. As in th8 stones in current Moina was mainly a summer animal. 
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Vory fow Chdoccrr nnci Copepod:1 ~rere found in th0 Erodine Zone 1Y~ck­

~m.tors of the Klip Ri ver (T[~bh: 30) but th:.:rc wore no so.mpl cs collect~d 

in the dry o.~ ly surn.c. .::r , Hhe:.n th<..y \VOUld be oxpec ted to bd most abundant . 

The Chydorinae , Cyclops o.nd ~t St:J.tiun 10, rJ.rc cyclops, were J.bundllrlt 

in the Stable Depositing Zone of the V~al nnd Wilge Rivers (Tablo 30, 

St~tions 2n and 10), r8fl ecting sta ble conditions and lr~ge umounts 

of detritus and a l gav in this zone . Th~ Clndocern and Copepoda of 

the Unstable Deposi tin.~ Zone in the viilge River were siml:.~.r to those 

of thi::> zone in tht: Vanl River, bearing in mi nd tha.t they w..::r& collected 

in winter . 

Tho f aunc of tho high-lyi ng Unstable D0positing Zone 

Sbtion 19, wh~ro condi tions wer -.:: excessivel y sil ty , uas the 

only h i gh-lying Unshblc Depositing Zone sn~pling point when? o. stony 

bnckwat~::~r bi otopu wa s s:1mpled. Th .... stones W8re usu·1.lly cover Gd with 

a thi ck l c.yor of fin8 r,uddy s ilt . The v:aidy of :mi rr,'llS found c.t 

Station 19 1.,;a.s siiJ.ilar to t h:...t of the Unsta blu Depositing Zone or the 

Stl..ble D~posi ting Zon0 . Centroptilura sp. n.w. I, Centroptilum sp. 

nov. II and .9_. sudafricanun:;, which :1ro not found in s ilty conditions, 

wer0 not r~corded. HON~ver the percentage coLposition of the f~una 

a t Sta tion 19 ( Table 30) was morE:: s i L,il:::.r to the Unsb.ble Depositing 

Zon0 th.u to the Stabl~ Depositing Zone bjcause th8 percentages of 

Centroptilunt oxcisULt und ChorotJrpes (Euthr<.ulus) were high and of 

C;..enidae were low. Tho .. .mvironmont a t St· t i on 19 wa s moro s i nilar t o 

the Unstc bl e Dupositing Zonv th:::.n to tho St able Deposi ting Zon0 where 

there wc s a lot of plnnt dotritus . However thuro were so~e ~ir.~ls 

whose p~rcent~ges a t Sta tion 19 were unlik~ those recorded elsewhere 

in any zone . The Ostro.coda , Tanytnrsini 3nd Orthocladiinae were 

pnrticula rly abundant . Thi~ was because conditions wer e so sheltered 
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~nd be couse th0 l arge -~ounts of fine sedim.nts would h~ve contained 

::m aulpl e supply of detritus for thom to f \}ed on . Conditions were 

t oo s ilty for Afronurus which ;m.s not r ecord<d. . It was ..... bs:mt f rom 

tho ston8s in curr~nt too . l•lost of the Cl:::.docera were Chydoridae 

and th8se were rllor u abundo.nt in tho Eroding r.nd Stable Deposi ting 

Zonvs of the Klein Vr~~l/Va3l River th::m in the Uns tabl 0 Depositing 

Zone . At St1tion 19 the percentage of P~racyclops was hi gher than 

,J.t wost other sampling points . 

The f aun,:. a t smJpling points where th.:: chemicel quality of th0 w~ter 

was not norrr,al 

Th0 stony backwa ter f nun£> w<._s studied n t only t wo of the 

s ..tmplinG points where th::J chemical qu;~lity of the wa.tur was not 

norrr~l, St .tions 4 ~.nd 5 (Tabl e 29) . .h.t other smJpling points 

belonging to thi s ~roup there werG n o stony b~ckwQters . The biotopbs 

u.t Stntions 4 .md 5 \:~..-rc a::J follovJs : -

Sta tion 4. 

Ste tion 5. 

Th..; stones s:1mpl 0d h-rt..- .rer c not comple t ely out of th.: 
current :·md ·.wre very close to t:.e edge of the river . 
They wer _ coverud on tup :·lith slippory brownish-grey 
gr owths . 

b. s tc,ny h..chl'l ter with very l urge crowths of d i n toms 
in thv win tcr n.nd dry <::ar l y surm~r. The we. t .:r w..::.s 
norr. .. 1lly about 30 CE!S d0ep. Silt ond nud were 
dt. posited on the stones in sutJr.er. 

The f~un~ a t St~tion 4 was consi derably ~ffectcd by th~ 

chcmged conditions and in the winter 11:o.s don:ina ted by ~~eu.a toda , 

Nois , Chac toga st0r ~d Orthocl~diinne (T~blc 29) and in th~ suu~er 

by Ner:P todo.. , Li rrmodrilus , N.::.is , Ch' etogr.1.ster, Snli fa perspic--x, 

Choroterpws (Euthr.mlus) r.nd Caeni dcu . Although the Ostr·::coda , 

TricL,_didl'.. , Hy-:r.cchnclUe ond the b-10 .8.-'l.Jtis speci es ( T.lbl 8 29) 

wero not r._ corded it does not s-~..;r likdy th:-t t the peculi::J.ri ties of 

the f aunn a t this S':lt..pline point 1·ibre due to deoxygenation, bt:cause 
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anir:1e.ls lik..,ly to be ·-ffected by dvoxygenE:tion were - hvc.ys present, 

soraetim<.:?s in 1:-.rgG nunbers ( C:1eni d .e i n .Tinter , Chorotcrpes (Euthr ~ulus) 

in Stll'nWcr) • The more likely ~xpl.:...m.tion for t he ch·,nge in the f 2une. 

we.s thr t the 1 rgo crowths of unusu_:l s li..1y epi phytes smothered the 

tticroh..::bi t ;:. ts of sor....) ~.nimJ.ls :md pr oviJed n lc..r ge food resource for 

others, such :.1s the Oli gochneb, which could ox plait it • 

..at St:...tion 5 the f ·'lUll£1 wa s moro nonnl than n.t St:ttion 4 

and t he percent ages of r:ost :.nirr.:tls "Tore not s trikingl y ch:mged . 

Howvver in the wintGr Nn.is , Ch •.et og st0r '.nd Orthocl tdiin~.e , ;:md in 

the dry e£'rly su;:;1.r1er N[lis :md Cypridops is pc.rcen tcges w0re higher than 

tht:y usually wer e i n the Um t~ble Deposi tine; Zone . This ~:u.y be 

associ.:l. ted with the unusu_,lly a bundr~nt di.:1 tom e:;rowths present :..1. t this 

s1 ~mpling point in t hese seasons . However therlO is no ex plan:. tion 

for the c.bsence of the usu_.lly very abundant Choroterpes (Euthr::mlus) 

fror1 thi s stP tion in the dr y c'lrl y sUl!lll:er . 

Few Cl:1docera and Copepodc. wer t: found :'..t Stati on 4 , bvcausc 

this biotope 'll:J.S :.:.t the edge of th~.; river next to a stony run. At 

Sk tion 5 th~, Cl ndocer :. :md CopLpodn HerE: f' i n i Lr , both in v riety and 

'1 bundnnce, t o those nt Sta tion 3, llXCept for fli.oinn .:-:nd Di ·.ptomus . 

The s8 .nir:.1ls were n l 'lr gor p~rt of the St:1tion 5 f auna , ~nd this wa s 

due t o the mil d enrichment of the w~ter there . 

The zona tion ~~d sGasonal v~riation of the ne.rgin~l vcget a tivn fauna 

In this s ection the f:mn::t of th:; fringing vE:.get-.:tion is 

described in reL:tion t o tho zona tion of the river c...nd the se'1sons of 

the :;c..!r . .~s 11Ct S done with tho stonos in current dntn , the f :--.un:. of 

the Kle in Va .. 1/Vc'>l Ri vur is describE:d first fran a point of vievT of 

the kinds of significant .l.Ili rulo found a t e~ch s .:1mpling point , and 

this i s follo· . .,ed by n descripti on of the ch"n ges in the percentage. 
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coti!posi tion of thv f J.un::. froLl sampling point to sn.rapling point . ;lt 

the S:lGJG t i r.1e the f~una of smapling points in the s ame zones a s those 

found in the Klein V£ •.1/Vanl River is brought into consideration to 

show whether ch:mges t ;lking plac.:: in the Klein Vc: :-.1/V".al River are 

representative of the whole :1re? . In th~ next two secti ons the f~un~ 

of the hi gh-lying Unstabl~ Depositing Zone ~nd of the sawpling points 

where the cher::.i ce.l quality of th.._ wo.tor was not nor L'l.l are described, 

again fron the ::tspects of the vari ety of the f:1.unc1 ::>.nd its percentage 

cowpositi on. Findly the quanti t:J.tive dat~ on the i uportant cr oups 

of nni~ls i s gi ven to show that the percentage chJ.nges usw1ll y 

repr~sent densi ty changes . 

Neither stones in curr ent nor stony backwater bi otopes were 

found in th0 Source Zon.:... and the marginal veget·:.tion fc.~.una is therefore 

the fauna of the first bi otope to be described fro;;J thi s zone . The 

Source Zone w~s sampled only a t Station l on the V~al River . In 

order to bring this zone in with the Eroding, Stabl e Depositing and 

Unstabl e Depositing Zones Station 1 hils been incl uded in the sampling 

points described a s belonging to the Klvi n v~~l/Va~l River . In this 

section these are tht:.:refore St . . tions l, 2la , 21 , 3 Md 5a. 

The fauna of the Klein Vnal/Vaal Ri ver ~nd a conparison of i t vl i th 

the fauna of other Vaal Dam Catchment rivers 

The s ampling points whose f.:.unn form t he c1.sis of this 

section are St~tion 1 on the Vanl River, Stati ons 2l a Jnd 21 on the 

Klein Vaal and Stations 3 and 5~ on the V:1 .l (Fi g. 9) . The following 

descripti ons of the bi otopes include fe.'ltures whi ch ~re likely to 

influt;nce the co .. tposition of th~ fauna: -

Station 1. The Source Zono. An open pool no~ thu sponbe a t 
the source of tho Vaal Rivar. The bJlks of the 
pool were f irm and the biotopes sampled consisted 
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of the lc~ves of bank grasses which trailed in the 
wa ter. In su~Gr the strGam f lowed along a grassy 
furrq-.v to the next pool , but in wint er the water level 
f ell so that pools wer e no long~r connoctel by a 
surface flow . Sheep end cattle frequently drnnk from 
the pool. Thv wa t 8r was invaria bly turbid. 

The Eroding Zone. The biotope sampled consisted 
L-:ainly of the l 0avos of non-aquatic gr'lsses tr_·.iling 
in t he water. There w~s c gentl e curr~nt thr ough 
thes8 tr~iling leaves . 

Stable Depositing Zone . The biotope sawpled 
consisted of Cyperus f astigi.::.tus Rottb. This pL~nt 

di es off in the w·inter. Decay takes pl 'lce in this 
s eason and in the dry e~,rly sur:uaur too. Tho new 
season's growth starts in the spring ~nd by su~~Gr 
the r emins of the previ ous y .... ·8.r' s growth hc.ve 
dis~pp~nred and b~~n completely repl~ced. 

UnsL .. ble Depositing Zono. Thu vegetation was a 
sp~rse fringe of Scirpus and gr~sses, growing on a 
steep bank. Ther e was some current through the: 
veget<tion, p~rticularly in the sun~3r. 

Unst~ble Depositing Zone. A fringe of Sciryus 
round a sw~ll isl~d in th8 r api ds (Plnte IX was 
sampled . There 1vns some current through the 
Scirpus. In the summor the river rose ~d i t was 
no longer possi ble to reach th0 island to t cke 
samples . 

At o.ll these sampling points there were l~rge Lmounts of filamentous 

:.l gaL in the m rginc.l vegetati on in th(; dry e . .!rly SUIJLGr. These 

a l gal growths were not found in the suL~· r lnd first a ppeared during 

the l ater ~'rt of tho winter . 

The nurubors of significc;nt animals recorded a t these 

sampling points are shown in Figure 24 , which shows that the greatest 

vo.ri ety of animals over the whol.: year was f ound in the Stable 

Depositing Zone (Statiun 21). Dat~ for Station 5a were not complete 

because the marginal vegetation there was not sampled in the su~~er 

(see <:.bove). In the Source Zone there was no sea sonal varia tion in 

the div0rsity of the f ;una, and this was due to the sheltered nature 

of Station 1, which was bulow n marsh and th0rofore not subject to 

scouring sur:~Jer floods. In the other zones the sumrrJf!lr f auna wo.s 
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Figure 25. Marginal vegetation communities of the Kle.Jn Vaal /Vaal River. The 

numbers of kinds of animals significant at each sampling point, 

omitbnq the Cladocera and Copepoda1 and the number of them 

which were significant at the other sampling points; season by 
season. 

.A Species significant a~ station 2.1 a. • Spectes stqmficant at station 3 . 
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- - - - Species si~ntficon~ at station I. 
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less diverse than in oth~r seasons ~nd this w~s probably due to 

SUin:.Jler flooding, but it is interesting th:'1t th~ sur::uner di versity a t 

Stati on 21 w~s grE:.:J.ter then at the other rivE:rine sampling points , 

emphasizing onco again tho shelter ed n tture of the Stable Depositing 

Zone . In this zone r~ther more significant speci es or groups of 

ani mals were recorded in the winter th[Jl in the dry e~..rly summer, but 

in the Eroding (Sta tion 2la) and Unstabl e Depositing (Stati ons 3 , 5a) 

Zones there W'lS very little difference between the diversity of the 

winter and the dry earl y sur~cr f~una. 

The distribution of th0 significant ani mals is .malysed in 

further detail in Figure 25 . ~~s tho bi otope a t Station 5a was in a 

strong current and th~t nt Station 3 was not , it should be expected 

that the kinds of significant ani me.ls found at those two sc..rnpling points 

would differ, ~lthough they were in the same zone . The difference 

between them is shown in Figure 25, which a l so shows that the v~riety 

of ::mim.'.ls found nt each sampling point w:-:s distincti ve, .:1s would be 

expected beccmse th<.y \-Jere all, :~part from Stations 3 and 5a, in 

different zones . Flow conditi ons at Stati on 1 were always stabl e. 

Seasonal changes in the shape of t he curves f or St_tion 1 species or 

groups are interesting for they reflect th~ seJso~l chang0s in the 

st:.;bility of the river environn.dnt . In the SUQL~r when conditi ons in 

the river vTere nest unstable due to floods , few of the signific.:::mt 

~,nimals at Sta tion 1 vrere signi ficant in the river and the curve for 

the Station 1 species or groups fell away sharpl y to Station 21~. 

In the dry early surr~cr, when conditions wor~ most stable in the 

r i ver , nost of thE:: Station 1 species or groups wer e significLJlt in the 

river too end the curve for Stativn 1 c.nilJc-1.ls fell nv.ray gradually to 

St.:.ttion 3, but then slu::rply to Station 5a where therd was :1lways a 

current through th8 biotope . Because tho beginning of winter i s 
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P.. period I.Yhen conditions in tho river settle Jown after the sw:rrnvr 

floods nnd the fauna gradually r0covers, th~ shape of tho curve for 

the ~in•ls significant at St~tion l was intermediate in this season. 

l\'lnny of th'- significMt m-e~rgin::l vegetation animals a lwnys 

made up too small 'l p;:1rt of thE: fauna. to bo included in Table 31 and 

the table therefore gives a very incomplete picture of which species 

were significant <lt the v ·:rious sampling points i...'1 the diffurent 

seasons. However in order to show that it was still water forms from 

Station 1 which ~~de up ~ large p'lrt of the dry early sur~;er signifi cant 

anir:19.ls at the river satlpling points, the speciE.is or groups of animals 

significant a t Stations 2ln and l and at Stations 3 ~d l jre 6iven 

belovr se:1son by season:-

Spocies or gnups significant at Stations 2la ::md l 

Winter 

Nem'ltoda 

Nais spp. 

Stenocypris spp. 

Isocypris spp. 

Hydrachnellae 

Hydraenid 'typ0 A' 

Culex spp. 

Chironomini 

Tanytarsini 

Pentan,;ura spp. 

Orthocladiinae 

Bezzia type larvae 

Dry G~rly suL~er 

Nematodo. 

Nais spp. 

Cvpridopsis spp. 

Stenocvpris spp. 

Hydr.1chndlac 

Austrocloeon spp. 

Caenidae 

Oxyethira sp. 

Plea pullula 

Ple:.t pi ccanina 

Dytiscid larvae 

Chironomini 

Tanytarsini 

Pentaneura spp. 

Corvnoncura spp. 

Orthoclc.diinae 

B~zzia type l arvae 

Pisidium spp. 

Sumr.1er 

Nemntoda 

Nais spp. 

Isocypris spp. 

HydrHchnellae 

Chironomini 

Pentanour a spp. 
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Species or groups significant ~t St~tions 3 fu!d l 

Winter 

Chaetogastcr spp . 

Isocypris spp. 

Chironomini 

Tanytarsini 

Pentaneura spp. 

Orthocladiinae 

Bezzia type larvae 

Dry e.:-:.r l y surHrJer 

Nertntoda 

Nai s spp. 

Cypridopsis spp. 

Hydrachnell.:-~e 

Oriba toides spp. 

Caenid:qe 

Plea pullul a 

Hydr\enid 'type A' 

Chironornini 

Pent.::.neurn. spp. 

Corvnoneurc. spp. 

Orthocladiinae 

Bezzia type l arvae 

Sur:u::1er 

Neu::.toda 

Stanocypris spp. 

Ple3. pullula 

Dytiscid b .rvae 

Simulium l .... rvae 

Chironor:1ini 

Pentaneura spp. 

The important points about these l ists are that very f ew of the 

animals could be identified to species and had this baen possible 

these lists might have been shorter. A second point is that the 

only one of these groups to be a specificrlly flowing wa ter type was 

the Sit:rulium r ecorded from Sta tions 3 and l in the su.rnr.:ter, and many of 

the cnimal s included in them ore d~fli1itely standing water types, such 

as the two Plea species, Austroclooon spp., Dytiscid l arvae and Culex 

spp. Those lists therefor~ show that at St~tions 2l a and 3 there 

were more stc.ble condition species and groups in the dry early surnL!er 

than in the other seasons. Dat3. for Stations 21 and 5a are not given 

as the types of animals significant .<tt these stations and a t Station l 

were very much the same as those listed above . 

However, the season~l changu of the f auna in r esponse to 

changli1g conditions of st::l.bili ty is by no 1:1eans the only rela tionship 

between the diversity of the f auna and the environment shown by the 

marginal veget:->.t ion f auna. Other rela tionships were mostly not as 

directly r el ated to seasonal changes, and the significant anim&ls 
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found at the various sampling points in the three seasons have there-

fore been combined to make t he following lists of species s i gnificant 

at the various sampling points, but as Stati on 5a was not sampled in 

the summer it has been omitted : 

Significant a t Stati on l only 

Hydr a sp. 

Dero (Dero) sp. 

Eucypris sp. 

Enallagma sp . 

Sphaerodema capensis 

Hydraenid 'type G' 

Procladi us sp. 

Signif i cant at Stat ion 21 only 

Austrocloeon africanum 

.Anax sp . 

Ranatra parvipes 

? Nyctiophylax sp. 

Laccophilus pellucidus 

Leptelmis fragilis 

Orectogyrus spp. 

Hydraeni d ' t ypeD' 

Hydrophilid 'type N' 

Significant at Stat i ons l, 2la 

and 21 only 

Austrocloeon spp. 

Pisidium spp. 

Tadpol es 

Significant at Station 2la only 

Baeti s har r isoni 

Centroptilum sudafricanum 

Athripsodes herrisoni 

Uvarus peringueyi 

Hydrophilid ' type A' 

.Anopheles spp. 

Significant at Station 3 only 

Caridina nilot i ca 

Neurocaenis sp. 

Aulonogyrus sp • 

Hydraenid 'type H' 

Significant at Stations l, 2la 

and 3 only 

Lirnnodrilus spp. 

Stenocypri s spp. 

Plea pi ccanina 

Pl ea pullula 

Dytisci d larvae 

Signifi cant at Stations l 

and 21 only 

Rhabdocoelida 

Pionocypris sp. 

Haliplidae 

Hydraeni d 'type C' 

Hydrophilid larvae 



Significnnt at Stations 2ln 

and 21 only 

Prostoma sp. 

Laccocoris limigenus 

Tropocorixa pectoralis 

Orthotrichia sp. 

Helminthopsis bifida 

Gyraulus lamyi 

Burnupia spp. 

Significant at Stations l, 2la, 

21 and 3 

Nematoda 

Nais spp. 

Cypridopsis spp. 

Isocypris spp. 

Hydrachnellue 

Oribatoides spp. 

Caenidae 

Hydraenid 'type A' 

Chironomini 

Tanytarsini 

Pentaneura spp. 

Corynoneura spp. 

Orthocladiinae 

? Bezzia spp. 

Significant at Stations l and 

3 only 

Chaetog3.ster sp. 

Hydrophilid 'type G' 

Simulium larvae 
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Significant at StGtions 2la, 21 

and 3 only 

Cyprilla sp. 

Bc.etis bellus 

Centroptilum excisum 

Centroptilum pulchrum 

Pseudocloeon vinosum 

Pseudagrion spp. 

Nychia marshalli 

Anisops sp. 

Micronecta dimidiata 

Hydraenid 'type B' 

Hydm.enid larvae 

Signific~nt ~t Stations l and 

2lo. only 

Oxyethira sp. 

Hydraenid 'type E' 

Significant at Stations 21 and 

3 only 

Tricladida 

Gomphocvthere sp. 

Baetis latus 

Significant at Stations 2la and 

3 only 

Ilyocypris sp. 

The important points shown by these lists of animals are firstly 

that m~my animals were found everyv1here except in the Source Zone 

(animals significant at Stations 2lo., 21 and 3), which is not at all 
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exceptional since the Source Zone was pond-like. All the species 

and groups signific,mt only ::;.t Sbtion 1 were still water forms. 

Th3 animals significru1t only at Station 2la included Centroptilum 

sudafricanum which is not found where there are large amounts of silt . 

Hany of the species and groups of animals significant only at Station 

21 were still water forms confirming that this biotope was more 

sheltered than the other river biotopes . This is also shown by the 

rather long list of kinds of ~nimals significant only at Stations l 

and 21, all of which were still water forms. However there was also 

n l arge group of animds which was significant only at Stations 21 

and 2la . The fauna at Sta tion 3 included only four species or groups 

which were not sib~ificant a t some other station and of these Neurocaeni s 

is really a stones in current animal and Aulonogyrus spp . adults i-.rere 

found in all zones except the Source Zone. However only at Station 3 

did they regula rly occur in the ~ginal vegetation. I t is interesting 

that there is not a s L~gle cpecific identification among the ani~~ls 

sicnificant ~t all four sampling points, cs this suggests that many of 

these groups may have been ubiquitous simply because i t was not possible 

to identify them further . The important points about the significant 

animals at Station 5a, which i s not included in above lists, may be 

seen in Table 31 . The fauna included typically current dwelling 

animals such as Baetis glnucus and Simulium, but a t the same t i me 

l a rge numbers of Ostracoda were also found . Baetis glaucus was the 

only animal significant at Station 5a which was not significant at one 

or other of the sampling points further upstream. The occurrence 

of Pseudocloeon vinosum (Table 31) is interesting because it was 

significant throughout the year in the Eroding Zone , but was not 

significant in th~ lower zones in the summer . Its distribution and 

seasonal occurrence in the Vaal River Lnd the Great Berg River 
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(HarrisQn & El sworth 1958, p . 221) were ther efore s imil 1r. 

St:ltion 1 \las the only Source Zone s ampling point o.nd there 

are therefore no other s:tmpli ng poin tc l'li th Hhich i ts f<.unn n:ay be 

compared to see ho ,; typic.:c.l thu faunu. there was of the Source Zone in 

g,.meral. The common~::st ani m:.ls occurring in the marginal vegetation 

biotopes of the Eroding Zone of rivers other than the Klein Vaal are 

shown in Tabl e 33 . At Stu.tions 22 :md 26 the voget:- t i on w:1s a thin 

fringe of Scirpus in the curr~nt, ~ t Station 9u it was Polygonum 

r ather sheltered from the current , but u t a ll the other stations the 

biotope scmpled uas t he le:~ves of b':!.nk {:;r o.sses tra iling in the current. 

Of the ~irnals f ound only in t he ErodinG Zone of the Klein Vaal/Vaal 

Riv8r only B~etis harrisoni and Centroptilum sudafricanum were recorded 

from somo , but not :tll, of these sampling points (Tabl e 33) . GenerR.lly 

speaking the veriety of cni mals r ecorded from these s:tmpling points was 

not ::.s l.;Tec.t as i t was o.t Station 2L. , and a like::;ly r ea son for this 

;;as the grt..lt~r currents t h:rouJh thes~ biotopeo , vthich are s hown by 

the l orge numbers of Simuliid&e collect8d at some st~tions. The 

Ostr:...codc -rrere poorly rclpresbntud .:::. t theso s:tmplinb points , except 

for Sta tion 22 . 

The common~st nnim.1ls .:-.t St:tt ions 2n .:md 10, the other 

Stabl e Dopositins Zonv so.mpling points , a r e shown in Tabl e 33 . At 

both th...:se sampling points the V<..Jet-::.t i on ~·ras shel torGd from the 

current ~::,nd at both Cyperus v:as the domin1.nt pL.nt in t ho vegeta tion 

S.impled . I n these respects they wer e therefore similcr to St 1tion 21 . 

The f auna r ecorded from St~tion 2a was very simil~r to th~t found o t 

Sto.tion 21 and of the ani mal s s i cnific:mt only a t St ~.tion 21 in the 

list shown on page 154, Austrocloeon ,1fricanum, Ra.natra pa rvipes, 

L::ccophilus pellucidus and Orectog-yrus spp. were .:::.lso s i gni fic::mt n t 

Station 2a. So too 1vere Pionocypris sp., Hc.liplidae .::md Hydrc. enid 
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l arvae vrhich nro throe of the five groups significant only at Stations 

l ..md 21, where conditions ¥/Oro mort: sheltered in the Klein V; -:!.l/Vaal 

River . There were, hovwvcr, differences batweon the tvro faun::ts. 

Caridina nilotic_, an Unsbblo Depositing Zone :mi m::l in tho Kl&in 

Vac..l/Vaal River, :md ltJu.cvlwis which wg,s signific ·nt only in the Source 

Zone were both s i gnificant at St~tion 2a. The fauna nt Station 10 

was not as intensively studied as that at Stations 2a ~d 21, and this 

may be the reason why many of th0 ani mals significant ::. t these two 

st~tions were not significr-~t ~t St~tion 10 . However both the 

percentage and the density, which are descriced below, of Baetis bellus 

at this st·,tion in the summer suggest thc~t the biotope was l ess 

sheltered from the current th~m it was at St.:-_tions 21 .:-_nd 2a :md this 

may have be8n why tho diversity of the f auna from tho three sampling 

points ;·TO.S not more uniform . 

The comrnonJst c.nimals found 'lt sampling points in the Unstable 

Depositing Zones of rivers other thLn the Vanl \re shown in Table 34. 

The veg-~btion 1.t these se..rnpling points ~1as Scirpus, except a t Station 

41, where it vias th-.: le:1vos of bonk grL.sses h..mging in to the water . 

Station 41 was on a small tributary of the middle re~ches of the Wilge 

River (Fig. 9) and the veget.:-,tion ·.u:!.S h:.:.n0 ing into :1 pool which was 

really more like a pond than a pool in n stream, so smll was the flow . 

In :1ddition to the animal3 shown in T~blo 34 a v~riety of Hemiptorn 

and beetles of the f~milies Dytiscidr-o , Hydraenidoe and Hydrophilidae 

were found at Station 41 . Th~ Baetidae there, which in summer were 

solely Austroclo8on spp . , uere similar to those of the Source Zone, 

but on the other hc.wd , although tha presence of l ··rge Pdrcentages 

of Ostracoda was also c. Source Zone ch:...ract:oristic, the genera :1t 

Sbtion 41 were eithGr \/i despread (Cypridopsis , Stenocvpris) or 

riverine (Ilyocypris, Cyprilla) . This might suggest tha t Ostracoda 

occur in shelt8red biotopes in the summer, but that some of them are 
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affected by other f · ctors, \lhich could include \vhet har th0 biotope 

is in :;_ str..:nm or a pond or th3 chemic.'11 nature of the water . At 

St~tion 44 the Scirpus wt.s in ~ strong curr..:nt , but <.t the rom~ining 

stations tho current w~s more cruntle . The variety of uni m'lls recorded 

at these sampling points was not great and there were few more than 

those shown in T~blo 34 . Conditions wore not sufficientl y shelter ed 

for Cari dina niloticc to b.:; found c. t sevH".l of th8se s ampling points . 

Ostracoda were found in l arge number s in the only dry early SUIDEGr 

sample from St'ltion 12 ~nd thi s ;;_s probably R season~l effect . 

This description of th-_ diversity of the IW.rgino.l vog.:?t:::tion 

fauna of the vnrious zones hL.s shown tha t curr~n t is an important 

fuctor bringing nbout faun·.1l cho.nges from zone to zone . In the Source 

Zom: whvrG thor •: is virtu<J.lly no current the faun::. is r ;J.lly .J. pond 

In th8 Eroding Zone the f ringing vege tation bi otopes aro 

almost ::tl l ~xposed to the curr ent . Here few s till vrator speci es c.re 

found c...._"ld the f.:.:.UlL includes sp:)ci os, such ns Cuntroptilum sudc.fricanum 

and Pseudoclooon vinosum, which ~re not found in silty conditions . 

Generally tho ~~rginal vogot~tion in the Stabl e Depositing Zone is 

shelt8rdd from the current and rr3ny species not found in the other 

zon0s are present . Jo m<J.tter hovl little the current in thJ r ivor 

the fauna was not the s·-m) as tha t found in tho pond- like Source Zone 

of th~ V~o.l River . Margin~1.l v0gotdion biotopes shel terod from the 

current are not often encountered in t he Unstable Depositing Zone . 

Thc v.J.ri ety of tho ·--ni mals is not great nnd only fe:.w ·re found in 

this zone but not in others . The effects of curr ent and the zonation 

of thv f'luna .J.r~J cl e:'tr too f rom the r.::l:.lti ve :'.bundcmce of tht.. commonest 

an i mals \vhich i s examined in the following p:1r o.graphs . 

Figure 26 shous th0 way in which the percentages of the 

docinant ani mals ( i. . .: . those \!hose mee1n senson~l p.,:rcent:-_ge was ::::> 5) 



Fi9ure 26. Mar9inal v~etation communit ies ci the Klein Vaal j Vaal River . The percentage of the total 

fauna (omitting Cladocera and Copepoda ) at each sampli~ point contnbul:ed by species 

whose mean seasonal percentaqe was >- 5 and the percentac.3es contributed by these 

species to the communities at dlher sam~ing points 1 season by season. 
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l'.t each s:1mplin.c.: point chrmged along· the course of the river. In 

~ll sc&sons the percent~ges of the Source Zone domin~nts declined 

sharply to the Eroding Zonv, but then rose , slightly in the winter, 

but more shnrply in the dry ec.rly >wnrner to St:1tion 21 in the Stable 

Depositing Zone, reflecting one~ more th~t conditions were morG 

sheltered in th-: Stable Depositing Zone th:~n in the Eroding Zone. 

Hov1ever the percentage dJ.ta for the St:~tion l dominants are interesting 

in 2noth~r way , for just as th~ diversity data (FiGUre 25) showed 

that the faun:-t of the Source Zone and the other zones wa s most simil a r 

in the dry early summer ::md le:1st similar in the summer, so do the 

percentage dat2 (FiG. 26). Thi3 is because conditions are most 

stable in the river in the dry e3rly summtr. In the ~·Iinkr and the 

dry crlrly summer the curves for tho Strtion l domin~nts rose from 

Station 3 to Shtion 5a . This vT::ts :lnomJ.lous , but T:1bl0 31 shows that 

this w<·.s due to Cypridopsis spp., \lhich m1s a dominant a t Sbtion l 

and more :lbund . ..;nt u t St:-.tion 5c than a t SLtion 3. However so 

different were ecologic 1.1 conditions n.t St:1tions l J.nd 52 thu.t it is 

likely tha t tvw species of Cypridopsis wero invol vod. 

The dominants at St~l.tion 2la were distinctive, for the 

curves for this sampline point showed clenr cut penks. In the dry 

early summer and in thJ summer the c~rves for thv Stable Depositing 

Zone (Station 21) did not fall ' .way in thu Unstnble Depositing Zone. 

In the winter the percento.ges of the dominants at Stations 3 :md 5a 

differed markedly from each other and also from th.:J dornin~nts at 

other san:.pli.ng points, in tho dry e..:rly summvr they vT.. .. re similar to 

each othur ru1d very different from the dominants in other zoncs,and 

in the summer the dominants :1t Station 3 form-:;d c small part of the 

fauna at other str:.tions . 

These aro the broad trends of differences or similarities 
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betwean the dooin:mt animals at thv v,-:rious sampling points. The 

percentages of th'- spucies or groUJ-3 bringing about these faunal 

differences J.rv shO'!In in T.::..ble 31. A consiller ation of t he nnimals 

concerned in more detail helps to show 1:hich factors vl0re rosponsible 

for those faun'l.l differences betvrovn stations. In the >'linter the 

species or groups makine up mar~ than 5 per cent of th0 faun.::.. at the 

various sa.mpling points v1.:...re as follo~>rs :-

Station 1 

Nematoda 

Nais 

Cypridopsis 

Hydrachnellae 

,-;.ustrocloeon spp . 

Station 3 

I socypris 

Gomphocyth-:re 

St.tion 2la 

Pseudocloe on vinosum 

Cal-nidae 

Orthocladiinae 

Station 21 

Nem2toda 

Pionocypris 

Caenid':e 

Hydracnidae 

Orthocladiinae 

Station 5a 

Cypridopsis 

Isocypris 

Baetis bellus 

CGntroptilum cXCisum 

Caenidae 

Baetis ~laucus 

Centroptilum excisum 

Hydraenidae 

Simuliidae Chironomini 

urthoclC;.diinae 

ThG groups at St[. tion l wGre ubiquitous ( JemCJ. toda, Nais, Cypridopsis) 

still wu.ter forms (Austrocloeon spp. ) or fort:;s found mainly in the 

Source-, Eroding and Sb.ble Depositing Zone (Hydrachn..:llae). At 

Station 2la th,_ dominrillts included two rivvrinc groups (Caenidc:o, 

Pseudocloeon vinoswn) of l>thich f. vinosum 'l'las found by Harrison d: 

Els>-:orth (1958) to be a species preferrine; v·~get<.ltion with a little 

current but ·..:ithout silt. Th2se animals th0r2fore r 2fl ; ct the 

current .mci thv l a ck of silt in the vegetation a t Stc.tion 2la. The 

dominants in the Stabl~ D~positing Zone (Station 21) included Pionocypris 

\'lhich ~v'lS ess::mtLllly a qui~::t wat .;r forrr. , C['.onidac , ~1hich W(;;re rivorine 

and reached v...::ry high p.:•rconta_3'es in : 11 biotop8s in the Eroding and 
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Stable Depositing Zon~s (Tcblvs 20, 29, 31), and other groups which 

were widespread . At Station 3 the Caenidao W3rO still among the 

dominants, but the percentag"' of th0m ,.,_s not as hi ::_sh ns at Stc:.tions 

21.:1 and 21 . Two spocios very ch:lr'lct.,;ristic of marginal vegetation 

~thed in gentle currents, Baetis bvllus and Centroptilum excisum 

made up a larg0 part of the fauna. Tho hi gh porcentaces of Baetis 

glaucus and Simuliidae in th"' margin~l vegetation ct Station 5a were 

duo to the strong current there. 

In the quid stable flovT conditions of the dry e::J.rly summer 

the dominunt animals changvd : t some sampling points . 

they wer~:: :-

In this season 

Station l 

Horr.atoda 

Nais 

Cypridopsis 

Stenocypris 

Hydr::l.Chne llae 

Chironomini 

Station 2la 

N::J.is 

Cypridopsis 

Cyprilla 

Pscudocloeon vinosum 

Co.Gnidao 

Tropocorixa 

Sb.tion 3 

Sbtion 21 

N.J. is 

Cypridopsis 

Centroptilum excisum 

Ca0nid:..e 

Corynoneura 

St;: tion 5a 

Centro~tilum axcisum 

Ba0tid juveniles 

Cypridopsis 

Ilyocypris 

c~ntroptilum excisum 

S iL,ul iido.e 

Th0 ma.in cho.ngGs in th...., domino.nt anim tl8 from the winter to the dry 

oe.rl y summer were that several :mi mc.ls which live in more shel terod 

conditions dppeared in the Eroding Zone, even though the curr"'nt-

loving Pscmdocloeon vinosum w~.s still present. In the UnstCJ.ble 

Depositing Zone the only domin....nt Bc:etid vms Ct:.ntroptilum oxcisum 

and tho low percentages of Bactis bellus ~nd B. glaucus suggest that 

currents were not as strong ~s they were in the winter. 11. t StA. tion 

5a there was still a stronger current than at most samplin~ points for 
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the p~rcentage of Simuliidae were high~r than 0ls~where. 

In t he suu.mer tht;r e ~T~~s a sharp chc.nge in the ~nvironment 

as flows increased ..-~nd curr\:!nts -~ppeared mor e strongly in tho J:rl.::·.r0 inal 

vogGt c.tion biotopes of tho rivor . The dominn.."'l.ts in this season wero :-

Station 1 Sbtion 2b 

Nema toda Nc.is 

Naic Cyprill ~ 

Rucypris B~ctis bellus 

Austroclo~on spp. Pseudoclo~on vinosum 

Oxve thi ra sp. Caeni da& 

Orthocladiin.J.e 

Stntion 21 

Herr. : toda 

Pionoc7pris 

Baetis bGllus 

C.1.cni d:w 

Micronc,cta spp. 

Sta tion 3 

B.::.Gti s bdlus 

Centroptilum excisum 

Badtid juvenil es 

The dominants in th~ Scurce Zone wer0 still qui~t w~tcr groups , but 

in tho Broding Zone thv domi nants , wi th th~ Gxception of N~is , were 

animals which aru found only in rivers ond not L"'l tho Source Zone . 

] . bdlus Md .f. vinosum prufer veget· tion through which there i s :1. 

currt;nt , while C1.enidae ....nd Cyprilb. nrc toh,rant of a ;-vide r anee of 

curront condi tions . ].. bollus perc~::J. tl"!.ges increased dmm the course 

of the riv~r i n this sc~son, and .f. vinosum was not a dominant in any 

other zonJ because it is un~blc to tol~ratc sil ty conditions . The 

shelter ed environment at Station 21 is shown by the pr esence of 

Pionocypris ani Micron.::c b .... J.,ong the domi nants , while the dominants 

a t Sb t i on 3 were typi c:tl of margi nc.l vugeta t i on biotop-,;s exposed to 

gentl e curr onts i n tho Unstc.ble Dopositing Zon ..... 

The p8rcentage composition of thu Eroding Zone fauna in 
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str~c.ms and rive:rs oth-Jr th·~n KlEdn V2n.l/Vaal RivGr (TrblE: 33) vms in 

som"' ~rays rethcr diff0rent to th;J.t found :> t St.::tion 21:- . At Station 

24r. tht; high p.;rc-:mtagos of E.:etis h .rrisoni, Ce:ntroptilum sudafricnnum 

~nd Simuliid~e wer e r e l ntod to thu strong currGnt through th& biotope 

and th~ f'lc t that th"' str<::.m was not silty . At SLtion 26, ~nothvr 

s :1mpling point whore th0 bioto.pe W<.tS in ....1 strong curr0nt the winter 

dominants were ]!. lw.rrisoni, .Q.. excisum, f. vinosum, C:.t;ni d<le r nd 

Simulium ond the d i ff...,r ence bdtwel.n the domin-".llts ·1t St ; tions 24a .nd 

26 may h:l.ve been due to tempera tur8 , si."lc._, St~tion 26 vms 1. t a far 

lower altitudu (Fie. 10) th·m Sbtion 24e . .:-.nd w:.ts thert:for c prob:tbly 

warm\..'r. Hm-mver thG dOi.iln:mts :tt both th..:se s a mpling points include 

species \vhich do not tolor -.t e wil ty conditions (.Q.. sudt.lfricr·num and 

P . vinosum) . I n tho summer a t St ~tion 26 tho domin::,nts were ]_. b(.llus , 

B:t0tid juv~niles (prorably costl y].. bellus) nnd Orthocladiin~e . 

Ln.rg0 numb..::rs of].. h llus we .. :e nlso r e:cordcd in the summer ::.t St.:1 tions 

24, 9 , 33 1.nd 43 . ht th~s0 stct ions t h) curr unt wa s not as strong .s 

i t w:...s :::tt Stc.tions 24a und 26 so that in the \!in tor t he pt:rcE::.nt agds of 

.Q.. sud~:.fric'lnum, f. vinosum nnd ..:§.. harrisoni \vere not high. Howevur 

:1t m .... ny of these s .r-,mpling points the Ca..:,ni dne WJ.de up c:, l :1rge p...rt of 

the f auna and this w:ts typic~l of the ~roding and Stabl e Depositinci 

Zones in the Kle in V:J.nl/Vnal River . Pcrc~ntc.ges of the Chironomid 

groups were oft<::n high .:...t t hes e s nmpling points , ~md c.t St.:~tion 24 

per cent ages of Hicron.Jcta spp . .. .md Burnupi[. incre~.sed in summer showing 

tha t conditions wore sh..:lt~red th.,;;re . L~rgc numburs of Pristinu sp . 

\lere found ~t St tion 43 , but ther e wr:s no obvious rc ,son for thi s . 

.it S t :J.tion 2-. (TablJ 33) in the St[.ble Depositing Zone of 

the VcEtl River, th..: domine.nt nnin:~.ls wo...re in some resp-.~c ts s i rniln.r to 

those <:!.t Sta tion 21. Caenidae p0rcenta3cs w~rc high in a l l se~sons 

a nd the porcent~go of£. bel l us wcs hi gh only i n the summ0r. Tho 



J.45 -

percentages of no other B~ctidae were high a t either s~mpling point . 

Cypridopsis percentages were high nt both s~mpling points, but wh~reas 

Pionocypris c ~. sht:lte:r--d biotopa Ostracod) Wi:!.S a domin-.mt :J.t Station 

21, ~'1oth<:r shultc.rud biotope Ostr:::.cod, 1'ucypris, '"·".S a dm;,in~nt at 

Sta tion 2a. Tho r 0uson for this differance is unknown, so too is 

the reason why C:1ridina nilotics. should h:we bo~n .:1 domi n;:nt at St ..... tion 

2a and very seldom r ecorded a t St&tion 21. How0ver the main point of 

similarity between Sta tions 21 rmd 2a is that th-:: faunc.. at both 

sampling points r~fl"cted t~~t conditions wer e sh0ltered from strong 

currents. itt Sbtion 10 in the summer the percentage of ].. bellus 

was very high and the perccnt~ges of the Ostracoda were not as high 

as at St1~tions 2a and 21, showing that the biotope at St.::.tion 10 was 

lvss shelt"rcd in this s0ason than those a t St&tions 2a and 21 . 

Moreover the high proportion of Nematoda in thl winter and dry earl y 

summer and thu r~th0r low proportion of Caeni dae in all seasons were 

probabl y due to th"r0 b~:ing .... ore silt at St:-.tion 10 than thore \ . .. s at 

the oth~r h1o sta tions. The comparison of the diversity of the fauna 

at these three s 3.mpling points (p. 138) also showed that Station 10 

was not quite like St~tions 2a and 21 . However thure a r c aspec ts 

of the f auna found at Stati on 10, such ns the proportion of Ostracoda 

in the summer, which show that conditions there wer e more sheltered 

than in the norrnr_l Unst.'1.ble Depositing Zone , 

The fauna of the Unstable Depositing Zone sampling points 

oth8r than those in the Klein Vaal/Vaal River is shown in Table 34 . 

.As was the case when the varit:ty of animals found was described , the 

fauna a t St~tion 41 stands out as being v~ry differ0nt f rom that 

found at the oth0r sampling points in this zone . The dominant 

ani mals in the samrnur included groups 1:hich do not usually stand 

summer conditions (Ostracoda , Nais) and Austrocloeon spp . and Cul~::;x 
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spp. which nre typic~lly standing water ani mcls . As expl ained 

earlier this s.:1mpling poi nt \vas loc<lted on a Sllk~ll str<:l.:lffi which hud 

not flooded for som8 tim0 prior to the collection of the summ2r 

sample, and this accounts for th0 type of dominant animals. It also 

suggests that tho dis~ppearance of the Ostracoda from the Uns t abl e 

Depositing Zone in the summ0r is not due to life-cycle or temperature 

effects, but happens because the biotopes in this zon0 ar e not suitable 

for them in the summer . I n the wi nter the dominants were more typical 

of the Unst.J.bl e Depositing Zone and included Nais, .Q.. oxcisum and the 

OrthocladiinaG . At St~tions 27, 29 , 12 and 36 thu fauna was very 

similar to that found .J.t Station 3, with hi gh summer porcentagJs of 

].. bullus and , in other seasons, high percentages of Q. excisum. 

Ani~als whi ch do not tol erate silty conditions, such J S ].. harrisoni, 

.Q.. sudafric.:.tnum and f. vinosum wer0 not r Gcorded or 11ere present t.s 

only a very small percentage of thu f.::~.una . Caenid percEmtagcs were 

not high and t his is .:mother ··o..y in which th:) f J.unr, of these sampling 

points r esembl ed toot at Station 3 n.nd diffl:r od from t hat in the 

ot h0r riverine zon0s. At Station 44 , v1her e there vTO.S <: strong current 

through thu vegetation, larg~ numbers of Simuliidae were collected in 

both seasons, and the summer p;.;rcentage of].. bellus was not hi gh, 

possibly b~cause the curr ent wo..s too f ast for it. Mayflies which 

~ppe.::~.red th0re in the summer wer e N0uroc~enis and the Caenido.e. (It 

should be noted that nomencl<' tur~ is confusing her e . Heurocaenis 

is a Tricorythid and not a Cnenid). ·rhe hi gh summer purcentage of 

the Caeni dae was exceptional ~s this was t he only sampling point 

wher e l arge numb~rs of this group wer e r ocord0d in the Unstable 

Depositing Zone . It is impossible to say whether thi s was typical 

of veget~.tion fringes in f.::st current in this zone , as no othE:rs 

w~re sJIDpl ed in the summer. However it was not oxception~l to f ind 

Caenidae whor e there wr.s u. fas t current, for they were often found in 
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stones in current biotopes (T::tblo 20, St~tlons 21~ and 21) . 

As uus thL case in tho othl:lr biotopes tho Cl:~docera of the 

m:.rginal vegebtion (Table 31) changed down the course of thv river. 

In tho Source, Eroding and Stabl e Depositing Zones tho dorninr!.D.t 

genura wGre tho Chydorid::te, Alunn and Chydorus, ~d t hese were not 

found in large percentages in the Unstabl e Deposi ting Zone . Another 

Chydorid, ...:..croperus, w·_s fo md only in the Eroding :md Stabl e Depositing 

Zone , but Pleuroxus vras recorded in large percentages in all zones . 

Percentages of the Da~miidee (Daplmi&, Simoceph~lus, Ccriodaphni n) 

tended to be hi ghur in thJ Unst~bla Depositing Zone than in thL othor 

zones, but Moi na which also belongs to tho D~phniidav WQS widospre~d . 

Of the Copepoda, tho H<_rp:lOticidac wore found m inly in th;.~ Sourci.:l , 

Eroding anu St2blo Depositing Zones , Mesocyclops was found most often 

in the Source Zone, Din.ptomus was found m, ... inly in tho Unstable Depositing 

Zone and thE: other genl:lra were v:idespr<..ad. So strong was t:~e water 

currvnt a t Station 5a tlnt th~.: Cl['.docer::t and. Copepoda found th-::re 

were probably king s'·Tept through th<:! biotope by the current, rath~:~r 

than ac tually living thorG . 

The seasonal clmng~s in tho Cladoccra and Copepoda followed 

the amount of shelt8r from the current in the biotopes. In u.ll zones 

the percentages of these ::tnimal s and al so the vari~ty of them was 

groat&st in tho dry early summer, which is the se2son whe~ conditions 

ar c most stable . Then , 's in other South rlfri can rivGrs (Oliff, 

l960b, Allanson 1961, Chutter 1963), the Sumffi~r floods washed ~wAy 

most members of these groups ~nd during the wint~r, populations 

built up to their dry c:1rly surm.:-:r lt~vels. However, at Sb.tions 1 

and 21, whuro conditions v1ere most stabl e the Cl adocer a and Copepoda 

w~r~, a s would be expected, not as advursel y ~ffected during th~ summer 

as they uere at other sampling points . Moina sp. was, as in the other 

biotopes, the only rnornber of these groups to be found in l::trge numbers 
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in the s~ncr . The sudden larg~ chang~s in tho percentages of the 

Cladocer c:. and Copepod-· which were found in thu stones in current 

(Table 21) were ~lso found in the rrerginal vcg~tntion . iul int.::;resting 

point about these is that while B3ny sudden decreases in percent~ges 

took place with thJ first floods and arc thcr~fore r eadily und~rstood, 

some populations built up very r~pidly. The r-.;~,sons for the r apid 

increase in the numbers of 3nimels found were never obvious but they may 

sometimes have been duo to rising tempvrntures during the dry early 

summer ( Ta.blt:: 21, Bosuina, Pleuroxus ::md Diaptomus percEmtages in 

September and Octob0r). 

The Cl~docera ~nd Copbpoda found in the other streams and 

riv&rs followed the ~lttorns of season~l occurrence ~d vari~tion 

from zone to zone found in the Klein Veal/Vaal River, confirming 

that tho changes t r.king place in the Klein Vac.l/Vaal River were 

charact~ristic of th~ v1rious se~sons Lmd zones . Th~se w0re the 

decli ning i nportanc:: of the Chydoridao, Alon':.. ~.nd Ch.vdorus ,down the 

course of the river ~nd the incr~3sing i mportance of D~phnia , 

SimJce phalus and Coriodaphnia down the river. As in the Klein Vaal/ 

v~~l River Harpnctieid~e and Acroperus (Chydorid~e) were not found in 

the Unstabl e Depositing Zone. The Clcdocera ~d Copepode found at 

Station 41 in tho summer (Table 34) were ''' good ex::lllple of how many of 

these 3nimn.ls could be found in this season provided thu biotope wus 

not subjected to floods. 

The f auna of an Jrtificially stable sampling point and of the high-

l ying Unst able Deposi ting Zone 

ne:-

Stc..tion 8. 

Th8 sampling points whose fauna i s described in this section 

Cyperus and Pot,unog0ton wcru sampled. At thi s s~mpling 
point th:; Sandspruit was dammed up and this rGsulted in 
artificiRlly stable conditi ons in which there were 
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luxurinnt .c;-rowths of frin,:::ing m.:tcrophytos and a lso 
some fully aquatic pl~nts . 

St~1tion 19 . The marginal vegetation sampl0d vr.:ts mostly CyJ:crus 
amongst which there was some Gomphosti.gina virg.:t tum 
(Linn. f . ) B~ill. and Poly.gonum. The biotope w~s 
not in tht; current , but nei th-Jr Has it particularly 
well shal t ared . 

Station 30. The Slli.''llil\Jr sample wc.s colL:ctcd from non- .::.qua tic gr.::tsses 
hanging from th..: bank into the str en.m. Tho winter 
s ample '1/CS coll...;cted from the roots of a b:mk of 
Phra.gmites which was bGing undermined by the stream. 
Thvse biotopes were &xposed to gclntle currGnts. 

Station 31. The s.:tmple w~s coll0cted from a v.:triety of non-aquatic 
plants ~~1ging over the bank into th~ stream where 
there was no obvious curr~nt . 

Station 34 . ~s for St~tion 31 ~xcept tha t the vegetation w~s grass 
leA.ves. 

Statilm 14. Leersia hexandra Sw., a grass which floats out on the 
w •.ter from th\... bnnk, was s c1mpl t:)d , Some was in the 
current. 

St<ttions 38 end 39 . At both those sumpling points roots of shrubs 
on the stream bank w:1ich h.1.d been eroded by the current 
were snmpl8d . Both biotopes were in the cur rent . 

St~tion 40. Leaves of t.~ grasses tr~iling in the current ware 
sampled. 

Tho dcmming of the S~ndspruit ~t Sta tion 8 l ed to tho 

appearance of a standing 1-nter faunn. . Ani~Xtls such as Rhabdocoelida, 

Enallagmu, Sphaerodur112 capensif;J and Procladius which occurred n t 

st~tion l in the Klein V2~1/Vaal Rivar were significant nt St1.tion 8. 

However 'Nymphul<. circolis :md Bulinus sp., which wc..re associ a ted with 

the large growths of aquntic vegot~tion as well a s with the sheltered 

conditions, were significant n t Station 8 but not ~t St~tion 1. The 

other rllollusc?. r e corded a t Sb .. tion 8 were Gyraul us lamyi, Burnupia 

sp . and Pisidium sp., but these \VGre not ofttm encounte:red at 

Sbti on 1, possibly on account of th2 poorly buffe:rod wc.ter thure. 

The commonest ~irr..:tls a t St~tion 8 were Nematoda , Limnodrilus, 

Nc.is, Cypridopsis, Pionocypris , Stenocypris, Orib~toides, Nychia 

marsh':llli , l\'licronecta spp., Chironomini .,_nd Orthocladiin::tE: ( Tablo 35). 
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Limnodrilus w:-.s aloost certainly collected 1-.rhem the hand net hit the 

muddy bottom, which it 1'f~s difficult to avoid doing ::-,t the dry E-'l.r1y 

summer wnter lev31 . Comp~rativ8ly high pt.rccntages of some of these 

animals (Ner.:'ltodt.:, Pionocypris) w~re also r ucordud :it St:1tions l a.nd 

21 ::!nd they were associ.?. tLd with shel t ared rn.::,rginnl vc.gota tion 

co1:n.auni ties . On the other hand the truly standing water characteristics 

of the St~tion 8 community showed up mainly in the hi gh pvrccntage of 

Stenocypris :md also in the B.:::.etid Ephemeroptora which were liku those 

r ecorded a t Stati on 1 but vory diff0rent from those found at Station 21 . 

As at Station 1 Austroclo<.:on spp . were the only significant B~etids c~d 

only stray individu'1.ls of Baetis bt:llus and C~mtroptilum oxcisum, which 

were such prominGnt components of th0 rivorine sampling point communities, 

were r ecorded . Ca.ridin.q nilotic '· is not found in truly standing 

w~ters and thi s is probably why it w~s not found at Station 8 . The 

v~ry low Caenid percent.gos ~t St&tion 8 wore nearest to those ~t 

Sbtion 1 ::md in thi3 roc;r: ~ct the faunP. of Sbtion 8 differed from the 

Stable Depositing Zone fatu1n. The high perce-ntages of Oribatoidos, 

Nvchia marshalli and Micronecta spp . were due to the sheltered conditions 

but they cannot be associat ed with 'lny particular zone. The !Ilc'lin 

feature of the Cladocern ~nd Copepoda a t SLtion 8 which may be 

associ ated with thu sheltered condi tions w~s thLtt nmny gen~ra. were 

significant in the summer. Chydorus perc~ntages were high in the dry 

early summer which was &lso the case a t other sa.mpling points wh&re 

cvnditions were sheltered (Stations 1, 21, 2a Jnd 10). Tropocyclops 

percentages were highest a t Sta.ticn 8 . The Ilvccryptus r ecorded in 

the dry earl y sur.mer w8re from the bottom mud. 

The fruna at Sta tion 19, whore conditions were vury silty, 

included n~any signific;:nt .::cnim·1ls not shown in Table 35. A comp·.~rison 

of the fauna of this sbti on with that found 1.t sampling points in the 

Vaal River (p. 134) showed thut thG following ani rnc'l.ls significant a t 
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the indic3ted st~tions (or r,roups of stations) weru nlso significant 

.?:.t Sh1tion 19:-

Groups signific3nt only ~t Groups significant only ~t 

Station 2la St<'.tion 21 

none Austrocloeon ....tfricunum 

Groups significant only at 

St'ltion 3 

Cari di.na nilotica 

Groups significant onl y nt 

Stations 21~, 21, 3 

All significant .-l.t Stntion 19, 

except for f. vinos~ 

L~ccophilus p8llucidus 

Groups s i gnificant only at 

Sbtions 2l a , 21 

Orthotrichia sp. 

Hdmin tho psis bifida 

Gvruulus larnyi 

Burnupia sp. 

(i.e . all 0xcept 3 groups) 

Groups significant a t Stations 

l' 21::1., 21' 3 

.b.ll siE:,nificant at Station 19, 

except for Orib'ltoi des sp . 

I t is interesting thJt f . vinosum was not significLmt at Sta tion 19, 

for this confirms that this :mimal docs not tolorLte silty river 

conditions, which was found in the other zonvs and also by Harrison 

and Elsworth (1958) . The Lain point shown by the ~bove lists is, 

however, tk. t there was not a l nrgo r eduction in tho var i e ty of the 

fauna at st~tion 19 due to the silt. IndeGd twa animals, Micronecta 

scut~ll>ris and Laccophilus cyclopis were significant at Sta tion 19 

but not at the sampling points in th~ Klein Va~l/Vili~l River. 

The donincnt ~niu:'lls r ecorded at Station 19 (Table 35) were not 

typicc.l of eny p:1rticul:1r zon~c:, nor were they typical of the comr.lUni ties 

recorded in sheltered ma.rgin ll veget<'. tion biotopes • Of the most co~mon 

. :mimals at this SP.L'lpling point, Ch..'"ieto,gaster, Caenidne, Chironol!lini 
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[~d Orthocld .iin->3 occurred in p8rcentnges which could not be sa id 

to be typica l of any zone. The dry eorly su!-m-Jer pcrcent:lge of N.<:;.is 

was high but this may ::ilso not be o.ssoci:l ted with any single zone. 

However the lmi winter :ind s urru.ter pvrcCJnt['_ges of N::.is .<tr e more typic~.l 

of sampling points exposed to the current th~ of sheltered sampling 

points. The same uu y be said of the f nct tha t only one OstrGcod 

genus w~s significant in the surrMer. However, the Bcetid Ephemeroptera 

were fairly typical of the St<1ble Depositing Zone communi ties a t 

Stations 21 and 2a . The proportion of~· bellus in the summer was 

only moderL.tely high, tha t of Q. excisum was low and the proportion 

of Austrocloeon spp. w~s higher than in the biotopes exposed to the 

current. Other fea tures of the Sta tion 19 couununity indicotive of 

some shelter v1ero the high lVIicronecta and Q.. nilotica percenb.ges. 

The rem~ining animals which rr~de up a l arge ~~rt of tho Station 19 

faun<'. were Ilyocypris (ll'.ainly an Unstable Depositing Zone anim1.1), 

Hydraenidae (percents.gos highest in the Unstable Depositing Zone), 

Corynoneurc (percentages highest in the Eroding Zone) and Burnupia 

(percentages higher in the Eroding &nd Stable Depositing Zones than in 

the Source and Unsta ble Depositing Zon~s). The most important 

Clndocora at St:::.tion 19 were Simoceph.clus v--: tulus and representatives 

of the gener a Plouroxus and Chydorus, with Pleuroxus spp. forming =l 

L :.rger part of the community th:::t.."l. Chydorus spp . In thvse r e spects 

the Cladocera :md Copepod. e:.t Sb tion 19 were like those recorded from 

the Eroding -~nd Sbble Depositing Zones of the Klein V,'lnl/Vaal River. 

However :-..croperus c:nd tho H.:.rpncticidae, groups which were not r ecorded 

from the Unsta ble Depositing Zone of the Klein Va'll/V:. ,1 River , were 

not r e corded · .. t Sto. tion 19, wJdch indica tes the, t highly silty 

conditions m<-Y not suit them. 

The n·,3.rginal veeot a tion f~una nt Stn. tion 19 a s a whole was 
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not ns affected by thv hrge o.rnounts of silt in th\:) river ~s wes the 

stones in current fnunQ. 

Beyond those shown in T.r:.blv 35 very few kinds of mimals 

were recorded frow the s~mpling points in the high-lying Unstable 

Depositing Zone where conditions were s.:mdy, that is a t St·.:tions 30, 

31, 34, 14, 38, 39 o.nd 40 . The anin.als r ecorded but not shown in 

T1.ble 35 'U'e :-

lmimn.l 

Centroptilum sp . nov. I 

Cloeon sp. nov. 

Plcc.. pullula 

Tri aenodcs sp. 

Bydroptilid - send cnse 

Orthotrichia sp. 

Hydrophilidae 

vlhe re found 

Sbtion 38 

Stntion 34, 14 (summer) 

St~tions 30, 34, 14 (su~er) 

st~tions 31, 14 (smmnvr) 

St tions 38, 39 (winter) 

Stc.tions 14, 38, 39 

Stations 30 (winter o.nd sunmer), 

14 (dry enrly summer), 39, 40 

This is a very short list, considering th~t there were 7 sampling 

points involved. However ~s L y be seen from Table 35, the diversity 

not only of the r~rer anir~1.ls but also of the commoner anirJals was 

low ~d mcny groups which were frequbntly encountered in other zones 

were eithor not record8d or infrequently r ecorded ~s very small 

parcentages of the tot<:.l fau.>J.:-. • The SJmpling points were prob1.bly 

too high up the rivers for Caridinc.. nilotica and Austrocloeon c..fric£illum 

to be found, even h<:d th:.:y bE.en abl e to tolera te conditions in the sandy 

high-lyL'1.g Unstable Depositing Zone. However, Tricladida , Ostracoda, 

.Austrocloeon spp., Eicronecta spp. :md thu genera Bezzi a , Burnupia 

und Pisidiuru were very seldoB r ecorded , even at St~tions 31, 34 and 14 

where sot.Ie of the biotopes sampled were sheltered from the current. 

In some vw .. ys, the percentage conpositit>n of communi t i es a t 

these sampling pOL'1.ts approached the normal Unst~ble Depositing Zone 

communi ties. Thus Hydrachnellae percentages \vere lo1.; , summer 
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~· bellus percentagds '.:;.;:re usually very hiGh, .Q.. excisum percentages 

were sometimes high (even at Sta tion 30 which was the highest of 

these sampling points) and most Caenid percentages were low and in 

the Unstable Depositing Zone r~ge (cf Tublcs 31 end 35). On the 

other hand the prGsencc of ,&. hnrrisoni, .Q.. sudafricanur.. and f. vinosum 

at several of these sampl ing points is interesting as they are typically 

Eroding Zone species . However none of them w0re r ecorded in the 

summer samples, suggesting that they were unable to withstcnd the 

hi ghly unstable conditions in this zone then . 

At many of the sandy hi gh-lying Uns table Deposi ting Zone 

sampling points there were no Cladocera or Copepoda, though thi s was 

partly because the samples >rere collected in the vrinter or the summer. 

Hmvever c.t Stati ons 14 and 39 , wher8 dry early sllL:ncr samples were 

collected, the vari 0ty jlld percentages of these groups were low, 

suggesting thJ t these groups wer~ also severely affected by conditions 

lll the sandy high-lying Unstabl e Depositing Zone rivers . 

The founa at sampl ing points where the chemical quclity of the water 

was not normal 

The bi otopes sampled a t these st~tions were as follows :-

Stat ion 4 . The wnrgin'll vegetation her e was a sparse growth of 
Sci rpus sheltered from the curr ent . In winter and 
dry early summer t he Scirpus was usu~lly ~bove th~ 
water level . 

Station 5. Thu warginal veget~tion here consist~d h~inly of 
Polygonum l 2p2t hifoliur.1 var . glabrum Burtt Davy wi th 
some Paspalum sp. nmongst i t . The biotope wos in c. 
gentle current. 

Station 17. A l argt) dolcri te sill resul t0d in very still conditions 
in the river above the s i ll . The ~~gin~l vegetc.tion 
sc.mpled consisted m<inly of Cyperus marginatus Thunb. 
and .Q.. f nstigiatus Rot tb. with so~o Lccrsia hexandra 
Sv1 • ::J.mongs t it . 

Sta tion 7 . A grov1th of Scirpus which was n.ore in the current in 
tho sU1m;:er than in th ... dry early swnmer \·;us sampl ed . 



Station lln . 

Stcti on llb . 

Stc.tion 42 . 

1~5 

Conditicns J.t Station llc. vvere J.rtifici'-lly stabl e 
due to ~ weir just ~bove St~tion llb . However the 
strc~l.m bunks c.t St~tion lla ·.·ere steap c.nd th<..re 
w.:.s :::. lirr-.itt..d . ..mount of fringin:; v.,_g.:;t'lti on , r.J::tinl y 
Cv ,;0rus , gro\'ring betN~..-cn tvillm'l' (Snlix b.:-be:lonicJ.) 
trees . The- Cyperus \~J.s san pl ed . 

Th~ lc~vec of bank grasses han~ing in th~ w~t~r were 
s:1mplcd. Th\..y were on the rr .. 'lrgin of th<:: -vrs. ter only 
when the :r:> tcr level rosG wi th higher summer flows . 

The vl.ge t .. t i on sa.mpl.Jd consisted of Cvpcrus and was 
out of th0 curr ent . 

J:i,ilamentous nlgJ.e wer v found a t Sta tions 17 and 42 in l ar ge 

quanti ties tow:trds the end of the winter , and a l so in the ili'y enly 

suru.1cr at Stn tions 17,7 and ll.J. (St ttions llb and 42 not be ing 

sampled in thi s sea son) . 

The fauna found in the dry e~rly sUL~cr a t Stution 4 (T~blc 

31) w:1 s p~culi.J.r b .... cuuse the riv~..-r had onl y r ec..;ntly risE:n fro1:~ its 

lowest l 0vol to f l ood the vegatntion, so t~t tho an~~ls found were 

r.~inly types which readily livu on top of the bottom of the river, 

or free i n the w~tcr. These are Centr optilum exc i su:-.1, :rvchi c. !11-"'..rshalli, 

Mi cronecta rpp . ::md tadpoles . I n thu sur:u .. .Jr only one more .:...nim::~l , 

Sphu.erodurna c<...pnsis , in ~ddi t ion to thost, shown in Tabl 0 31 w.::s 

sibnificant . A more divGrse faunc.. ws found in thi s season than in 

the dry early SUDI: • ...:r but it di ffered from the norL1.1 Uns table 

Deposi ting Zone f B.unc> in only !.ili nor wJ.ys. The percent c..gas of Nai s , 

Carid in..'l nilotica, 1i. n::..-J.rshalli u.nd Chironomini v1er ..1 r. little higher 

than ;vas usu.1l in this se:1son in this zone , r;nd the percentage of 

~· b~llus was l ow • 

.t~t StC<tion 5 there were four si[.-nificant g-.:nera or species 

in addi t i on to thos~ shown in Table 31 . These were ? Prostoma, 

Aulonogyrus spp ., Hydraeni d 'type B' and Gyraulus l alio/i , but they 

do not r~VOll anything further J.bout the bi otope . Tbe onl y ways in 

v.Jhich tho percontaee co:J1JOSi tion of tha fu.unu [.t Sbtion 5 was unusual 
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were thJ.t :;ais and Ilyocypri s perc0ntage s Wl..re hi gh in the winter .qnd 

tha t Cr,ridina nilotic-: pcrcentcg&s were .:1 very little higher and 

B~etis b~llus percent~ges l ower th~n usu~l in tho suomer. These 

sr:.nll ch:-.nges !.ti ght h1.vG been due to ~:mrichcd see:p:-.ge W:'.ters rt:? ' .. ching 

the r iver . 

There we.·e t en dOrd s p..Jc i cs significant ~.t St ~ tion 17 than 

those shown in T~ble 36, nnd no3t of them t e l onbed to groups found 

wainly in sh0l tv r ed IWrginal VC6C t c:. tion . They were Eydrn , Enc.ll.::gru:. 

and Sph~erodvo~ c~pensis ~hich W3re signific~t only i n the Source 

Zone of the Klei n v~~l/Vn~l River , R~1.tlocoelidc ~d L~ccophilus 

pellucidus which were found c t Sta tion 21 ~nd Batr ncobdolla nilotica 

(Hirudinea ), .Anisops spp ., hicron0ct·~ scutella ris, Ecno:.1us and 

Orthotri chia. Th;) por ccmtage coLlpositi on of t h8 faun~: w::ts typicRl 

of ::t biotope sh~ltcred from tho current . IMportc_nt groups or speci es 

which showe:d this vTere N .. is (:p~rcuntr.ges high in all s uasons), the 

Ostrn.coda ( st.:v<.~r.::.l ~; .. :n",m '. si,;nific-.nt L11 the swr:~1cr), Ilyocypris 

(per cenbges al w::ys low), Pionocypris, .Q.. nilotica and i·Iicron.::cta 

( percentagL.s o.l wo.ys high) and the Ephc r.1eropter .:-. , in which group 

p0rccnta ges of!· bollus, .Q.. excisum ~d C1.enid[-.e v1cr e very l ow md 

p.::rc.antJ.ge s of A. afric ·num and Austrocl oE:on spp . were comynratively 

high. ~·iost of the other :llli mals Qaking up ~. 1 trge p.1.rt of the 

cooounity (Cypri dopsis , Chironocini, Orthocla diin::te) could not be 

.:-.ssoci:-,t ed with :my p.lrticul~r conditions • Ch::J.ctogaster F.~de up 

.<tn unusually l , rge p_:rt of the cor:;muni ty but thi s ims ell so the cc.se 

at seve r al oth<.Jr sa:..1pling points (St:ctions lla , llb, 27, 30 , 38). 

There wer e no chPngos in tho f~unc. :--..t Sta tion 7 i;hich could 

be s.scrib...;d to ck.nge: i n t h ._, chc .. , ic1.l qucli ty of the wa t er , beJ.ring 

i n mi nd th•it the ::''l.rein,:l vecdati on biotope th..:. r c wa s exposed t o the 

curront . :~t Stu.tion ll;: , s at St[~tion 17, the most i mport·mt 

influonco on the faun:. was thc t th~ biotope wr s sheltered from the 
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direct uffects of the currJnt . Thor8 wer~ c:ny signific'3.nt :mir::a.ls , 

in addition to those shown in T~blo 36 , presont and they were mostly 

still wnter Hemi ptera m1d Col~opt~r2. The percentage composition 

of tho f '.uno. 1vas also of the type found in still watdrs . Nematod:1, 

Nais and lmstrocloeon spp. percent3.gt:s tended to be high and].. bellus, 

.Q.. excisum and Cnenid percentages 1.,rere low. Hm.;ever rr>. ther ;.... typically 

for this type of biotope, Ostr~cods were not r ecorded in th0 summer, 

Chironomid porcent.::tges ·Jere low in the SU!lll1ier and the percentage of 

Pionocypris was never high. The abs8nce of .Q.. nilotic:1 and ~· africanum 

from Station lln was probLbly du~ to factors associ:1ted with the 

zonation of the fauna , b0cause these species were c-lso not recorded 

from Sta tion 10, tho next sc...tpl ing point upstrean. They were mninly 

found in the Unstabl8 Depositing Zon~ and less often in the Stable 

Depositing Zone. The percent.::tge of Chaeto~aster was high in seasons 

other than the summer . The sur.:rrncr f1.un~ W<-S domina ted by Nematodes , 

Austrocloeon spp. and Hicronecta, whose percentages wure highest in 

sheltered biotopes, and :1lso by Pseuda~rion o.nd Hydrachnvllae wrdch 

were not as Llarkedly influenced by the current conditions in the 

biotopes . 

The fauna a t St:1tion llb (Tabl~ 36) consisted of r&ther a 

few species or groups of ani mals , c..nd only bro groups (? Pro stoma and 

Chironomus) in addition to those shown in Table 36 significant. No 

Ostracoda 1.,rere found but this may hr:ve been .::.. season:-.1 effect. The 

percentage composition of the fauna was peculiar as it consisted mainly 

of Na is, Dero , Chactogaster .:md Chironooid·w. This was the sampling 

point where the stones in current f auna was very impoverished and it 

was suggested that there ~ight h1.vc been toxic substances in the 

textile mill offlu .... nt 1.,rhich (:mtered th0 riVGr h ..... re . The m·~rginal 

vegeta tion fauna was more vnried than the stones in current fauna but 
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it i s possible t~t this w~s due to r e invasi on from UFStrenm. This 

vwuld not h~vo been possible for the stones in current aninals because 

t her e was not a biotope fron vrhich th0y ni ght r e-invade for ~bout 3 

kilometres upstrec.r~ . Furtht:rmore the quanti t a tivo marginal vegeta tion 

data ( s vJ below) shows that the density of the f :...unc:. a t Stc.:.ti on llb 

was not hi gh. 

The marginal voget~tion f auna a t St~tion 42 was s~opled only 

once , but the fauna contained within this singl e sampl e was fairly 

normal for a sampling point sheltered from the current . Baetid.:'..e 

were very scarce and the f auna was very l .:l.rGely made up of Tricladida, 

Nematoda, ~1ais, Chnotogaster , Cypridopsis, Isocypris ~d Caenidae . 

The percenta~es of the Cladocern and the Copepoda taken 

together vrere usually hi ghor nt the sampling points where tho chGmical 

quality of the 1--mtvr WA-S not normal tho.n c.t other s ::unpling points 

(Tabl es 31 .:Lnd 36). Groups whoso percentages vrere higher than a t 

nor1.:nl sampling points wer:: D.:>.phnia and Ceriodaphnia wd, in the 

sulllr:ler, i<loinc. . The percenta~d of Pleuroxus also was often high a t 

these sampling points . At St~tionsl7 ~d ll~ the shelter ed conditions 

resulted i n the percentages and vari e ty of th~ Cl adocer a being groater 

in the summer than P.t the other sampling points. Pa r c.cyclops , which 

has been found in other studi es (;~lanson 1961, Harri son 1958b) to be 

closely associ&ted with org~ic pollution, ~as found in large numbers 

only at Sta tion lla . The Moina spp. f ound at Station llb probably 

originated in tho wat ars above the weir bebrecm Stations lb. and llb 

and were carried by the curr~:..;nt dm-m to Station llb. 

J:tt ruost of thdse sampling points wher3 the chemi cal quality 

of the wutcr \·'as not norr..3.1 tho l o.rgest ch .. ;nges in the percentage 

colftpositi on of the marginal vecot a tion fauna were found in tho 

Cladocora and Copepoda . The co ... tposi tion of th.; dry ear ly sui:llll.er f auna 

at Station 4 :md the r eason ~•hy cert ain species made up : large 
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percentage of the f~unn there, that is the recent covering of the 

biotope by ~n increase in th8 amount of the water in t he river, are 

interesting. It would have been easy to conclude that the water was 

deoxygenated since nearly two-thirds of the animals recorded were air 

br eathing Hemiptera (Table 31). However the large proporti on of the 

mayfly Centroptilum oxcisum clearly shows that this was not t he case. 

Quantit&tive det~ on the s tones in current fauna 

A note on sa~pling 

Rough estimates of tho amount of vegetation sampled were r~•de 

in the field and have been used to estimate the numbers of ani mals per 

0.3 m (l foot) of the vegctntion. No greut accuracy is clai med for 

t hese esti mat es. 

As has already boon described in tha section on sampling 

me thods (p. 45 above) the hand net was swept backwards and forwa rds 

through the vegetation in sampling. This sampling method differed 

fron that used by Oliff (l960a,b) who oade s i ngle sustained undiractional 

sweeps through the vegetr..tion (Oliff 1960.::., p. 295). A simple 

inves t igation of the eff ect of sweeping the net ~~ice through the 

vegetati on in opposite directions was mode during the course of the 

work on t he Kl ein Va .. l/Vaal River . Two indi vi duals, each with a hand 

net , stood side by side in the river facing the veget ation t o be 

sampled. The first worker swept his net through the vegetation for 

about two feet, lifted it out of the water , and the second worker 

i mmedi::ttely swept hi s net in the opposite direction through the s ame 

vegetation. The process was repeated until 8 or 10 fee t had been 

sampl ed . imalysis of tho samples collected in this way showed that 

the second sweep tended to collect more ani mds than the f irst (Table 

37). The proportion of the catch f rom both sweeps, yielded by the 

f irst sweep, for the most i mportant groups of an~ls vuried greatly 
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(Table 38, range). Ho-v-ever the menn proportions ( T11.ble 38) sho;yed 

that the first sweep usually collected fevmr individuG.ls thf'.n the 

s <?cond , though for th~ Chironor:J.idr.:.e there was little difference 

between the numbers cc:.ught by tho two sweeps. It could be thtt the 

current set up by the first sweep c.J.rri os animals into the area it 

has sampled and that, as the second sweep travels against this current, 

more water passes through the net on the second sweep th~ on tho 

f irst sweep. Also .s. tt:tched miG1&ls ;aight be dislodged by tho 

disturbance caused by the first swoop and collected by the second 

m.;eep. The most important point :tbout the second svTeep is, however, 

that it does collect l .J.rge numbers of animals . The numbers of 

individuJls per 0.3 m of the vegeta tion sampled in both dirclctions 

which are presented i n the followi ng sections are compar able only 

with data collectci usinc :1 bend not of the sqme opening, fitted with 

the same typo of bolting silk md usod in the sa~e wny 1s was done in 

this study . 

Tho nm.bers of anims.ls found 

The purpose of this section is to add to the inform:1tion 

obtained from the p0rcent:.t;e da t e •• However the qu~ntitative data is 

not .J.s complete c.s th;.; percent age dat::t as there 1.;er o many sanples for 

which there wus no record of the length of the fringe sc.mpled . 

The numbers of Cladocera and Copepoda and of _nimal s other 

t han these tvm groups are shovm in Table 39. At those snmplL~g 

points where qunntit.J.ti vc data for .J.ll three seasons hl~Y be compared 

the l argest numbers of Cladocer a ~nd Copepoda were collected in the 

dry ec.r l y sur.t..,.;r . Th8 most import r nt environm0ntal f actors allowing 

for the development of thuse l ar go dry e~rly sumner populations were 

tho stabl e f l m.; conditions, the low turbidities ( Hhich allov;ed for 

greater a lg:-.1 growths) and the wnr ner temperatures. This is sho1111 
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by the way in which densities of these aniJLals declined sh[!rply in 

the summer , except where the vcg3tntion w2.s sheltered fror!l floods, 

that is ~t St~tions l nnd 41 . Moreover the highest sun~er densiti es 

of these ani mals nfter those r,:;corded rt Stutions 1 rmd 41 were 

recorded "from the sm ... pling points where there.. was sot1e shelter from 

the current, that is Stations 2a, 21, ll~ end 17. Tho summer density 

of these groups a t Sta tion 10 is mislt:..1.ding as it is bo.sed on a single 

sample taken shortly ~ter a f l ood . There were other summer s~mples 

from this station which did include f a irly l _rge numbers of Cladocora 

and Copepoda (Table 35). Very l ·.rt;e nuubers of Cladoc~rn 1.nd Copepoda 

we1'0 found o.t some of the sarJpling points (St.:ctions 17, ll::t , 42) where 

the chemical quality of the wnt~r w~s not noriTk1.l. 

MGny of the changes t_~in~ pl~ce in the numt~rs of the 

Jni~ls other than Cludocora end Copepoda (Tablo 39) uere simila r to 

those dcscrib~d in th~ previ ous p~ragruph . Thus v1here th-:re were 

s::.:.1ples from all three sea sons the d..:nsity was usually highest in the 

dry early sw:-.~ner _.nd densities wer.; usu:...lly very l mv in the sunu .• er , 

except where th0re was some sheltJr from the current or from f l oods . 

Tho density of thvso animals W< S very high at Station 30 in th~ 

winter . However the incr~...:1so in the density of the other fauna at 

Stations 17, lla and 42 wns not as great ::s it 1>T~!s in the Cladocera 

end Copepoda. 

Thl; densities of the 1-:ost important species end groups :u-e 

shown in Tables 40 nnd 41. Sevcm .. l of th<. most clear-cut responses 

to ch:mges in the \mvirom!i .... nt were r ...:cognised in the Baotid Ephemeroptera. 

For the most part percont:1g~ ch .nges (Tables 31, 33 to 36) in these 

ani ... :tls followed density cho.ngos. For cxar.ple the density of 1?_, bellus 

(Tw.bl e 40) was highest in the sur.u::er c.t sampling points wh.::m:: ther e was 

SOIJ<-- current through the veget ... tion. In the summer its density could 

not be said to be high&r or l owe=:r in r.ny pr rticulo.r zone. Here the 



- 162 

density dc.ta do lc::.d to :.m intorpreto.tion different from that arrived 

at from the p8rctntage data, which showed that ] . bellus percentages 

were very high ~t St~tions 12, 29 , 36 and 31 (T~bles 33, 34) . Few 

]. bdlus were found at Station 5, i'lhere the veg...;tation looked as 

though it should be suitable for this species. It may be that it was 

advursely ~tffected by the very mild enrichultnt of the water there 

(Table 15) . Centroptilum excisum numbers wore highest in the Unstable 

Depositing Zone in the Ninter and the dry early summer. I ts density 

w-~s always low a t SD.mpling points in still weter (Stc.tions 1, 8 , lla, 

17 and 41 in the summer) . Densities of this animnl were often fairl y 

high in the sandy high- lying Unstabl e Depositing Zone . I t was not 

adversel y affected by conditions a t Station 5. The density of 

Austrocloeon spp. w:1s usw;.lly not particularl y high and they were 

still water animals. The d~nsities of the oth~r Baetidae is sho\m 

in less detail in Table 41, but the density data, for all sp8cies other 

than f. vinosum, follm-1 the percentage dat[! and nothing further need 

be said about theo. The density of f . vinosum in the summer shown 

in Table 41 is misleading as very large numbers of this anim~J. were 

found L~ another, non-quantitative saLple. The densities of Baetid 

juveniles (Table 40) were variable and they could not be said to be 

most abundant at any ptu-ticulP.r sec.son. 

they consisted of so wany species . 

This was probably because 

Caenid densi ties were always low in the Unstable Depositing 

Zone . In the high- lying Unstable Depositing Zone f ew Caenids were 

collected in the su~ner , the season when this zone would most resemble 

the normal Unstable Depositing Zone, but otherwise densiti es of 

Caenids were higher th~re than in the normal Unstable Depositing Zone. 

Caenids were numerous in the Stable Depositing Zone, particularly in 

the dry early sUI!lr:ler but the density of them \'laS rather variable in 

the Eroding Zone . They were never found in l arge nuubere at the 
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sampling points (Stetions 1, 8, 41, 17, lln) where condi t i ons were 

most pond-like . The largest density of these ani mal s was found at 

Station 42 , but otherwi se tho densit i es of this group were not unusual 

where the che~ical quality of the water was not normal. 

The densiti es of Nais (Tabl e 40) did not show any definite 

zonationcl differences. In the wi nter and the dry earl y suomer 

there were no marked differences between the densities of Nais recorded 

from the vegetation sheltered frOIJ or exposed to the current, but in 

the sumner hi gher densi t i es t ended to be r ecorded where tho veget ation 

was sheltured froo the curr~nt (Stations 1 , 41, 17) . I n the dry 

early sur:u.;er the highest Nc.is density was found .-:t Stati on lla, but the 

winter densities of this g0nus a t Stations 41 ~d 30 i-Tere fc:~r higher. 

At oost samplinG points in the Eroding Zone , in the Unstable 

Depositing Zone and in the high-lying Unstabl e Depositing Zone 

Ostracoda were rnr e or not r ecorded (Table 40) . They \'ler e not, 

however , restricted to s~pling points shGltered froo the current ~s 

is shown by t he numbers vf thl::liLJ collected a t Station 2la, 3 and 5a . 

At most sampling points the highest densities were recorded in the 

dr y early sUL~er , but at some (Station 3, 5a) the highest density wns 

in the winter. Sumrr&r densiti es were high only at Stations 21, 2a 

and 17. A very high density of Ostr--.codr.t was r ecorded from Stat i on 42 , 

but otherl'lise there was no marked chcn11e in the density of Ostracoda 

at tho sal.,pling points where the cheoical quality of the water w.:1s 

unusual . 

The number s of Chironomi dae (Table 40) varied greatly 

within each group of sampling points and there was no pronounced 

tendency for higher or lower densi t i es to bo rocorded in any zone. 
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Summer densities were usually very much low8r than thosa found in 

the other seasons . All the r"'Rlly high Chironomid densities we.re 

recorded in the wintbr , but ~t some sampling points (1, 21, 2a, 

17 , lla) the dry early summer densiti es wer<J the highest . Breaking 

the data down into more precise taxonomic units showed that Tanyt arsini 

numbers were high only at Stati ons 24a, 24 and 9a which are all in 

the upper reaches of the Eroding Zone . The nunbers of Chironomini , 

Pentaneura and Orthocladiinae varied considerably in a l l groups of 

sampling points . 

The densities of some other .:mitJnls are shown in Table 41. 

Tricl ad numbers we:re high only at Station 42 . Nematode numbers 

were also highest at this station , but th8se ani8als were also fairly 

abundant at several other srunpling points , all of them with margi nal 

vegetation shGl t &r ed fro1: the current . Chaetow1stor numbers w·ere 

never high in the summer . High numbers of this ani mal were found 

at Sta tions 17, lla and 42 , which were all on streams where the 

chemical quality of the water ~~~s unusual, but the greatest density 

of this ani~l was recorded elsewhere (Station 30) . Tho highest 

numbers of Caridina nilotica wore recorded at Stations 2a and 17, 

whi ch shows i ts preforencc for sheltered , but not pond- like , 

conditions. Densities wore highest in the summer when there are 

brge numbers of juveniles . .At Stations 41 and 34 unusually l :.:rge 

numbers of Psuud.2grion l:nvae were found in the surrnner :md most of 

these were very juvenile . The saL1pl e:s fror:1 these two points were 

collected in February, which i s a month in which Chutter (1961) 

found a larg1.) number of ,!:. salisburyense juvenile nyr::phs. This 
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being a cor:unon a.11d t-lidespr oad speci es in the Vaal Dao Catchment , 

there would appe~r to be no mor e s i gnificance in the fact th~t 

these high PseudaRTion densities were found at Stations 41 and 34 

than that at these points collection of the sampl es coincided wi th 

a r ecent Pseudagri on hatch. The n~xt hi ghest PsGudagrion densities 

w~re recorded at St~tion 17 and were f ar l ower than at St~tions 41 

and 34. Nychi a marshalli numbers were hi ghest at Station 4. 

This and the high number a t Sta tion 7 was largely due to juveniles . 

Micronecta spp . nU11bers wer e hi gher in the dry early SUi.ii:!Cr and the 

suL.ffior, tho seasons when juvc::niles may be collected, than in the 

winter. Tho highest densities of thi s genus were 211 at sampling 

points sheltE:red from the current. Hydraenids were Gost abundant 

in winter , when the l arvae were found . Lar ge numbers wer e found 

at sampling points both sheltered from the current (Stati ons 43 , 

19) and exposed to the current (Stations 5a, 39). The greatest 

densities of Siwulii dae were r ecorded in the vrin ter a t sanpling 

points 1vhor e there was a strong current through the veget&.tion . 

SuLll!ler numbers w~.,re never high. 

ani oal. 

Burnupia WQS never an abundant 

The quantitative data show , as di d t ho percentage data , 

that in the marginal vegetation biotopes the most important f actor 

t o which faun~l chan6es ar e related is the aoount of shelter from 

tho current whore the sanpled vegetation gr ows . The Ephe~eroptera, 

i n which Austrocloeon spp. and!· africanum were sheltered condition 

speci os and in which the r enaining Baoti d gcmer C'.. wor e found mainly 

in more exposed conditions, ill us trn t &d. the ir.1portance of current 
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particularly clearly. In other iQportant groups such as the 

Ostracoda and the Chironomidae current could not as clearly be shown 

to be important, but this i s quite probably due m~inly to the poor 

state of thl~ taxonor.1y of these groups. Zonal ch3nges in the 

fauna were very closely related to the ~mount of shelter from the 

current in the margino.l vegebtion of the differ-:mt zones. Thus 

the fauna of the Source and Stable Depositing Zones was distinctive 

n~inly because the V8getation was shelter€d from the current in 

these zones and usually exposed to tho current in the other zones . 

There w..1s, however, a zon.J.tion of somt. animnls in the faun:.. 

Thus Caridina nilotica W[·S a shd tered vegetation 3nimal, but was 

not r ecor ded in the Sourc~ or Eroding Zone. Pseudocloeon vinosum, 

Buetis harrisoni and Centroptilun sudafricanUL1 were ~xposcd 

vegetation ani mals and \oTero found mainly in the Eroding Zone, 

because conditions were less silty there than elsewhere . As uight 

be predicted frou its distribution in stones in current biotopes, 

]. glaucus was found mainly in tho marginal VC6etr·tion exposed 

to strong currents in the Unstable Depositing Zon0 . The so.ndy 

high- lying Unstable Depositing Zone fauna was similar to that of 

the Eroding Zon~J f auna in the winter and dry early summer as l arge 

numbers of Caenids and typically Eroding Zone BaetidaG, such as 

Centroptiluro sudafricanum and Pseudocloeon vinoslli~ were found. 

However densities of Q. excisum were often higher at these sampl ing 

points th~n they were in the Eroding Zone. Caenid densities were 

low in the summer. Baetis glaucus w_s found at Station 39. In 

these ways the sandy high-lying Unstable Depositing Zone fauna 
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was similar to the norn~l Unst~ble Depositing Zone fauna. 

However at Station 19, the silty high-lying Unstable Depositing 

Zone sar"pling point, tho silty conditions would not be shown to 

bo affecting the fauna, which >-ms norwal for a biotope IJoder;.tely 

sheltered from the current. 

The numbers of most c.nimals vrere higher in the winter 

and dry early summer than in the sumrJer. However the numbers 

of li· bellus, Ps8udagrion, Micronecta and Carid~~ nilotica were 

highest in the surraer. At sampling points (Stations 4, 5, 17, 

llb, 42) where there were rJarked changes in the composition of 

stones in current COLJlil.uni ties due to organic enrichL'h~nt, changes 

were very much less obvious in the n.arginal vegetation communities. 

Ch..mges in tho diversity ~md percentag<:: couposition of the fauna 

were often IJinor. So too were ch.::ng0s in thu density of the 

animals, except for the Cladocera and Copepod~ , the density of 

which rose sharply. This shows that the effect of the changes 

in the chemical quality of the water on th0 environm~nt was to 

increase the:: amount of fin0, suspended, food particles. The 

most unusual cofi~unities were recorded from Station 4, where the 

te~porary nature of the marginal vegetation was thb most 

important factor, at Station llb, where mainly Oligochaetes and 

Chironomidae were found and where th~re was evidence of toxic 

effects and at Station 42, where the numbers of Triclads, 

Nematodes, Chaetogaster, Ostracods and Caenidae were unusually 

high. 
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The fauna 0 1 the sediments of the Vaal River "I'Tas sampled 

at all sampling points where there was a sediment. The v1ork ~oras not 

planned to give a detailed picture of the relationshi p bet\.reen faillla 

and sediment type but rather to show the broader trends of faunal 

change from sediment to sediment in the various seasons. Single 

sediment samples were therefore taken on each visit to each sampling 

point. At the same time a sample was taken for particle size and 

sulphide analysis. Faunal counts and the physical and sulphide 

analysis results varied considerably from month to month and the 

tentative relationships between fauna and environment, which are 

described in this section have had to be arrived at by considering 

mean values. 

Morgans' (1956) method of particle size analysis was 

followed, and sulphides were determined by the method eiven by 

Harrison !d al (1963). 

Insofar as our knowledge of the biology of the animals 

concerned permits, the fauna presented here has been limited to 

burrowing and interstitial forms or to forms which live more or less 

permanently on top of the sediments. These have been taken as 

Nemertine worms, J:Jematoda, Tardigrada, Oligochaeta, Hirudinea, 

Ilyocryptus (Cladocera), Paracyclops, Tropocyclops and Harpacticidae 

(Copepoda), all Ostracoda, Ephoron (Ephemcroptera), Gomphidae 

(Odonata), Dipseudopsis (Trichoptera), Tipulidae, Chironomidae, 

Ceratopogonidae and Pelecypoda. 

The fauna of sediments (Tables 42 to 46) was dominated by 

the Nematoda, Oligochaeta, Ostracoda, Chironomidae and Pisidium. 

The variety of animals recognised in the fauna was, however, very 

much smaller than in the other biotopes. ·rhis is in part a 

reflElCtion of the poor state of kno<vledge of the taxonomy of these 
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groups, particularly when the samples were analysed. Of th8 

animals shown in Tables 42 to 46, it was possible to i dentify only 

one, Branchiura sowerbyi, down to the speci0s l evel. Recent ly 

Brinkhurst (in pr ess) has reported on the Oli gochaeta from Vaal Dam 

catchment sediments. He found that the animals recorded here as 

Limnodrilus spp . are actually a mixture of up to three speci es 

(1_. hoffmeisteri Clapar ede , 1.· udekt::mi.s.nus Claparede and 1.· claparedeanus 

Ratzel), which indi cates how very much greater the species diversity 

of thu sediment fauna really i s . 

·rhc sediments 

Physical characteristics 

Morgans (1956) suggested t ho.t the median Phi val ue, the 

silt content , the Phi quartile devi ation and the Phi quar t ile 

skewness are the most important measurements which nay be used to 

define the physical chcracteristics of sediments . The median Phi 

value is the particle diameter , expressed as a logarithm, corresponding 

to that particl e size where half the sedi ment i s composed of l arger 

particles and half is composed of smaller particles. IvJ:organs gives 

a chart f or converting ?hi values into the corresponding particle 

di ameters in millimetres, and i t has often t een convenient to do t his 

and then to describe sediments in terms of tho v/entworth Scale 

nomenclature. 

Most of tho sedi ments in the streams and rivers of the 

Vaal Dam catchmant were Coarse to lt'ine Sands (Tabl e 47) . In the 

Source Zone tho small L.edian particle diameter reflects the quiet 

flow condi tions in which small particles could settl e out. The 

median particle size of Eroding Zone sediments was higher due to the 

stroncier currents there . Indeed at Stations 2la and 24a there was 

no expanse of sediment l ar ge enough to be sampled by the methods 
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used in this study. Stable Depositing Zone sediments W8re sometimes 

finer than Eroding Zone s~diments. In the normal (as opposed to the 

high-lying) Un.Jtable Depositing Zone , sediments were very vcriable, 

not only from sampling point to sampling point (r~ble 47) but also 

at e~ch sampling point. At Stations 3 and 5a two types of sediment 

were sampl ed, but more usually only one type of sediment was studied 

at each station. The division of the high-lying Unstable Depositing 

Zone streams and rivers into sandy and silty, which was made in 

connection with the fauna of other biotopes, is clear in the 

sediment, where the sediment at Station 19 on the Kafferspruit was 

very much finer than the other sediments (Table 47). 

The silt and clay content or subsieve fraction of the 

sediments (Table 48) followed the median particle size very closely, 

the finer sediments containing the l arger amounts of silt and clay. 

There was, with the exception of Station 19, very little silt and 

clay in Eroding and high-lying Unstable Depositing Zone sediments. 

The Phi quartile deviation of a sediment is a measure of 

the spread of the particle size distribution about the median Phi 

value. The smaller the spread of th& distribution about the median 

the lower the Phi quartile deviation. Morgans termed sediments 

with a lov1 Phi quartile deviation "well sorted". In the streams 

and rivers of the Vaal Dam catchment many of the sediments were 

well sorted (Table 49). The poorly sortod sediments were found 

mainly among the very fine, high subsicve fraction sediments, the 

coarser sediments being more uniform. Well sorted sediments are 

those which are exposed to stronger currents for at l east part of 

the year. 

The Phi quartile skewness of a sediment is a measure of the 

skewness of the particles size distribution about the median. In 

most sediments it lay between - 0.10 and 0.10 which means that the 

particles larger and smaller th.J.l'l the medi an size "~<rere nearly 
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equally well sorted. The Phi quartil~ skewness of the sediments 

was not obviously related to any of their other mGasured physical 

churactGristics. I t could not, as was shown by Allanson (1961) be 

shown to vary seasonally (see uelow) neither could the occurrence of 

any animals be shown to bG related to this parameter . 

Th~ sul phide and detritus contont of the sediments 

In most sediments the concontrction of sul phides was less 

than 5 ppm (Table 50). In general, high sulphide concentrations 

vTere found only in fine sGdiments wi th a high subsi eve fraction 

(cf Table 50 with Tabl es 47 and 48), but not all the fine sediments 

had high sulphide concentrations. Th2 amount of detritus in sediments 

was assessed as larg0 or smll when the fauna in sediment samples was 

counted . Apart from tho sediment ~t Station 35 on the Cornelius 

River, all the fino sediments cont~ined l arge amounts of detritus . 

The correla tion between the sulphide concentration and dJtritus was 

close , ~11 thu sediments with more than 5 ppm sulphides contnliting 

a lot of detri tus . 

The Vaal River at Standerton (Sta tions 4, 5) and the Wilge 

River a t Ho.rrismi th (St;:.:tions llb, llc) were contaminated by effluents 

rich in organic matter and the sulphide content of the sediments 

(Table 50) was hi gh, although there v.ras no obvious detritus in them. 

These high sulphi des could have been due either to l argo umounts of 

solubl e organic matter or to detritus so fine that it was washed away 

with the fine particl0s and therefore not noticed when samples were 

sorted . 

In the Stable Depositing Zon3 all sedi ments had large amounts 

of detritus , even though the sediments at Stations 21 and 2a were not 

particularly fine. This was due to tho mor e stable conditions and 

greater amounts of nqua tic and semi-aquatic vegetation in this zone . 
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Seasonal changes in the sedim .. mts 

!lonthly an.:tlysos of pFJX>ticlo size distributions in sediments 

failed to shm.; that th'" physical m.turo of the: sediments changed in any 

regular way vli th se'lson. Soma sE:dim\Jn ts vmro coarser in the summer 

r ainy season than in the dry seasons (Stations 1, 5a), but others 

(Stations 4, 5) vrcrc finer in the wet season than in thr.:; dry. The 

median Phi values of most sediments varied haphazardly and not in any 

systematic way, though in most thu range of variation was less than 

two Phi values. There was also no regul ar seasonal variation in the 

subsieve fractions , the Phi quartilv devLtions and the Phi quartile 

skewness of the sediments. Nothing is knm.;n about the variability 

of the particles size distributions in n series of sediment samples 

taken from one sediment at th~ same time. If this v~iability is 

high it could account for the observed haphazard month to month 

variability shown by single monthly analyses. 

I t w.:ts, however, clear that at many sampling points there 

was consider able deposition and erosion of sediments in the rainy 

season and little in the dry seasons. An idee of the amount of 

sediment that could be moved in the wet season is given in Plato Xll. 

Sandy sediments were often covered with c layer of fine silt which 

would rapidly disappear. Such layoring of sediments was not apparent 

in the winter or the dry early summer. 

In the Jukskoi River summer sedim0nts were coarser than 

winter sediments (Allanson, 1961). The Jukskei River is .:t rapidly 

falling stream with sediments usually coarse and containing littlv 

subsieve material . Possibly due to the extensive urbe~ areas in its 

headwaters floods in the Jukskei were unusually sharp and of a short 

duration, and this is probably why thu summer s0diments were coarser 

than the winter. 

The seasonal variation in the sulphide concentration of the 
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regularly sampled stations is sho·.m in Table 51 . Generally there 

was little se~sonal variation in the concentra tion of sulphides in 

sediments . HO'I<Tevor , v1hero the chemical y_uali ty of the water uas 

affected by effluents the concentr~tion in tho summ;r was very much 

lower than in thL: other tvto seasons (T~ble 51, Sbtions 4, 5 (Vaal 

River , Standerton) and 17 (Waterval River)) . 

Tho relationship between particl e size distribution , sulphi de 

concentration and amount of detritus and the fauna 

Density of all animals and sediment type 

The total numbers of animals recorded per 0 .1 sq . m. of 

sediment arc shown at the foot of Tabl es 42 to 46. The density of 

tho fauna is anal ysed seasonally in relation to sediment type in 

Table 52, but because seasoni'..l changes in density at sampling points 

where the chemical quality of the \-<ator vms affected by vffluents , 

were unusual, data from such SJmpling points were omitted from the 

anal ysis . In the summer the difference between the physical analysis 

and sulphi de content of sediments where the faunal density was high 

( :;::;- 1000 individuals/0.1 sq. m.) or low ( < 1000 individuals/0.1 sq . 

m. ) ;vas nogligi blo (Table 52) , :md nc::tr ly as many sedimcn ts with a lot 

of detritus had low num~rs of indivi duals as had high. In the 

winter and more markedly in tho dry early summer high faunal densi t i es 

were r ecorded in the loss well sorted, fin...; sediments with a high 

subsieve fraction, sulphide content and a lot of detritus . During 

these two seasons thv flow·s arc stable £..nd th-.:se sediments are found 

in sheltered positions and support l arge populations of animal s . 

In tho summer the density of the f cuna was not related to sediment 

typo, showing that sediment type no longer rc~flected how sheltered 

were the conditions. Some of the sediments would be heavily eroded 

and on some there would be excessive deposition of silt. Both these 
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events would be- detrimental to thu f . .1unn and they woul d depend not 

on the type of sediment but on varinble patterns of floP and silt 

load in the rivers. 

The founa nt Stat ion 25 in the Klip River (Table 43) 

providE::s a good example of the affect of stabl8 conditions on the 

f aunal density. When this coarse, well sorted sediment with c low 

subsi eve fraction, sulphide content and amount of detritus was 

sampled in the summer there was a lot of a l gae and dia toms in the 

r i ver bed, indicating th~t f lo1-t conditions had been stnble for some 

time . This was very unusual i n the summer. So too was the density 

of the f auna which was more than thr~e times as great as the density 

in the SWTh~er a t any other sampling point (where th~ chemical quali ty 

of the ,.,att:r w:.s not :J.ffected by effl uents) . 

However as is implicit in the names given to the various 

zones , c:;.::di t"!ont stability ond i nDkhility i s closuly r uLtcd to zonation. 

The. donoity of t h0 f ':un'l duo bnded to follow t his zon~~tion 

(Tabl es 53 and 54), and tho zones where conditions wE::re most stabl e 

(the Source and the Stabl e Depositing) had the greatest faunal densi ty 

in summer when conditions .Je guner ally most unstabl e . Tabl e 54 

is somewhat misleading hore for i t shows that the Broding Zone had a 

mecn summer faun~l density nearly as great as the Source and Stabl e 

Depositing Zones. Hovmver this vT3.S very l nrgely due to the 

exceptionally dense f~lli1A found a t Station 25 , as described in the 

previous paragraph. The high-lying Unstabl e Deposi ting Zone had the 

highest proportion of lm.; density faunas in J.ll seasons (Table 53), 

as would be expected in this vory unstable zone wher e most sediments 

wore conrse, well-sorted J.nd had small amounts of sulphi des and 

detritus . In all zones the highest densi ties were usually recorded 

i n the dry earl y summer and the lowest in the SUillQer , rufl~cting the 

sensonnl change in tho stability of the rivers. 
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Density of different kinds of animals and sedim~nt type 

1ho physic~l state, sulphide content and detritus of 

sediments where t he density of the most numerous kinds of animals 

was high are compared with the sediments wher e their densities 

were low in Tabl8s 55 and 56. For each sp0ci es or group of animal 

the boundary between what should be regarded cs ~ high or low 

density was arbitrarily chosen from an inspection of the mean seasonal 

density data for the animal concerned . The data on the physical 

characteristics and sulphides and detritus of the s0diments wore 

taken from Tables 47 to 50. For each variant tho mid-value of the 

tabulated range was taken as tho value for a sampling point . This 

analysis ther efore shows tha rel~tionships between sediment and fauna 

in general terms . It mesks the f act t hc.t large or smn.ll numbers of 

individuals wore sometimes found in sediments other than tho type in 

which large or small numbers were ~ost often found. However the 

:malysis does f11cili tate thE) r0cogni tion of such unusual numbers and 

the factors which ~1y play an important role in bringing th~m about . 

Nematoda, Limnodrilus, Branchiura sowerbyi, Ilyocryptus, 

Chironomus, Procladius, Tanypus, Bczzi2. and Pisidium were found in 

larger numbers in th0 l~ss well sorted, f iner sediments with higher 

subsieve frc.ctions, sulphide concentrations ·'1..."1d quo.ntities of detritus 

( Tablas 55 and 56). This group of animals includes burrowing forms 

(Limnodrilus, ~· sowcrbyi, Chironomus, Pisidium), interstitial forms 

(Nematoda ) and an anim.J.l which lives mainly on tho surface of the 

sediments (Ilyocryptus). Bezzia, Procladius and Tanypus are predators, 

Chironomus end Pisidiun are filter feeders, relying on food suspended 

in the water abov0 the sedimunt, and the r0st :rre probably detritus 

feeders obtaining their food from within tho scdim~nt or possibly 

from on top of it (Ilyocrvptus). TI1e importP~t features of the 

sediments wheru these animals occurred in largo numbers were that they 
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were shelter~d from the current, stable and contained l arge amounts 

of organic food material. These three char~ cteristics are of course 

closely interdependent . In most casos the relntionship b~twe~n 

organic food material and high density was even closer than is 

apparent from Tables 55 and 56 . Nematoda , Limnodrilus, ]. sowerbyi, 

Ilyocryptus, Chironomus, Procladius and Tanypus also occurred in large 

numbers in the absence of large amounts of detritus (Table 56) at 

Stations 4, 5, llb and llc, at which points the chemical quality of 

th8 water w~s affectod by organic effluents and consequently sulphides 

were found in the absence of detri tus (Table 50). The reasons why 

these aniwals were not found in all the sediments '·Tith a lot of 

detritus were sometimes readily apparent . For instance ] . sowerbyi 

was found in certain zones only and LirJnodrilus was not found in very 

soft sediments. Such fuctors are discussed in a l ater section. 

Ostracoda of sev~ral genera were recorded from sediments but 

they were usually all found together (Tables 42 to 46) , which i s why 

they have been treat<:::d in Tables 55 and 56 as u single group rather 

than genus by genus. Moreover excmination of the data for single 

genera failod to show that their occurrence was different from that of 

the whole group. Even at sampling points where they >vere comparatively 

abundant the Ostracoda showed a marked seasonal variation of occurrence, 

and wore usually rare or absent in the summer . Results from sediments 

sampldd only in the summer have therefore been omitted from consideration 

for purposes of determining Ostracod sediment prefer ences (Tables 55 

and 56). The Ostracoda belonged to the group of animals occurring 

at higher d8nsities in the finer sediments with high subsicve fractions 

and sulphide concentrations and lrrrgc amounts of dotritus. There are , 

however, oth0r factors with which Ostracod numbers appeared to be 

related ( se:J below, p.l82) . 

The comparison of sediments l'lhere Paracvclops was found in 
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l argo or small numburs is ~.rticulnrly int~resting b~cause it confirms 

other workers' (HFtrrison l958b , Oliff 1960b,Allnnson 1961) conclusion 

tha. t it is a bund.:Ll1 t "Nh€;-rc there is organic cmrichmen t . Paracvclops 

nunbers vo.ried independ.:?ntly of medi an Phi value, subsiGve fraction 

and Phi quartile deviati on (Table 55) and ~lso of the amount of 

detritus. Large numbers of Paracvclops wore found mainly in sediments 

with a high sulphide concentration, though there were two sediments 

(at Sta tions l and 8) with hi gh sulphide concentrations and low 

Paracyclops densities. ThG sedirr~nts with high Paracyclops densities 

and low sulphide concentra tions arc. discussed bel m'l (p.l8l) . 

Tables 55 and 56 show that l nrgar numbers of Tanytarsini 

and Orthocladiino.c werv associ ated with coarser sediments, lower 

subsieve fractions and mainly with sediments with a little detritus. 

Generally,coarse sedimGnts tended to be well sorted , but thu coarse 

sedimt....nts where Tanytc.rsini and Orthocladiin.:.e numbers r.oTere higher 

were not well sorted (Table 55), su~gcsting that they were showing a 

preference for coarse sediments sheltered from the current . Many 

Tanytarsini and Orthocladiinal- live in Slll[.ll tubes built on sui table 

surfaces on top of th~ substratum and their numbers were higher in 

coarser sediments because:; such sediments would provide solid surfaces 

suitable for tube a ttachment . The ~ffect of unusually stable 

conditions on thG summer fauna at Stc.tion 25 has already been mJntioned. 

The group whose numbers were spectacul arly high were T~ytarsini . 

Hynes' (1960, p . 89) r eference to a smothering and l ethal eff~ct of 

l arge quantities of inert solids on all but the burrowing ani~~ls 

provides another possibl0 biologi cnl GXplan,J.tion for th0 lower numbers 

of Tanytarsini and Orthocladiinac in tho finer sediments. Since the 

tubes of these animal s are attached to tho sedi ment surface they would 

mostly b0 horizontal and thus rapidly smothered \vhere the rate of 

silt deposition is high. They ffi[tY be compared with Chironomus 
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larv~b which liv8 in tubes in fine s8diments, but hore thG tube is 

vertical, and is therefore presumably e~sily extended to tho sediment 

surface should this bocomu necess~y. 

There '.vas very little difference between the sediments 

where Chironomini (other thrm Chironomus) and Pentaneur~ were found 

in l arger or smallGr numb<Jrs . This meru1s ei ther th2t factors other 

than sediment type: governed t l1eir density, or that they werG mixtures 

of species with definite sediment pref~rencos. Nais numbers were 

higher where the subsieve fraction and Phi quartile devi~tion of the 

sediments were lower and on only a few sediments with a lot of 

detritus . Tho mean medi an Phi valu0s do not show the important 

fact that N.'lis was not found in large numoors in sediments finer than 

Fine Sands. Nais was theroforo clearl y not a fine sediment animal . 

This is perhaps somewhat surprising as it has frequentl y boen found 

in stones in current and ~~rgin~l veg8t ati on biotopes when there are 

algal or 1 slimy1 growths (Harrison 1958b, Chuttor 1963 and p . 31 

above). Such growths usually contain a lot of silt. Oliff (1960b), 

Allunson (1961), and Harrison (1958a) all recorded l arge numbers of 

i~ais in sedi ment samples but the s~diments concerned were either 

coarse or \there the rivers were polluted . However Nais was not among 

the commoner animals found by Harrison et al in tho fine sediments of 

the Vaal Barrage . 

Among the c~imals which were found either in very low 

numoors or at ~ very few sampling points there were some whose 

occurrence was clc~rly r elated t o sediment type. Par.1gomphus 

cognatus wus found only in Fino Sand or coarser sediments confirming 

Keetch & Mor~n 1 s (1966) finding that this species avoids fine sodiments . 

However the other Goophid found in the Vaal Dam catchment, Ceratogomphus 

pictus, was record~d only from Fine Sand or finer sediments . Tho 

two species wure never r ecorded from th8 same sediments. 
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Tho respiratory siphon of both of them is about th8 same length so 

they presumably burrow to about thJ sGIDe depth in thv sediments . 

Th., flattenud abdomen of Q.. pictus may hel p it to maintain its depth 

in soft, fine sediments . ThG abdomen of f . co~1atus i s more rounded. 

This is, hov1ever, certainly but om: of r:u:my differences between these 

two speci es , hnbitat selocti on being unlikely to be based on thi s 

singlG difference ~lone. Tubifex (possibly 1 · templotoni according 

to Dr. Brinkhurst) were found in large numbers only at Station 3 in 

the granule , which was a type of sediment not often sampled (Tabl e 47) . 

Hnrpactici dae were recorded in sediments finer than Coarse Sand , but 

they were not found where the subsieve frnction of the sediment was 

l ess than 15 per cent, or in well sorted sediments . Dipscudopsis, 

a burrowing caddis with legs adapted for digging and a highly modified 

labium, occurred only in Fine Sand and finer sediments . It makes a 

tube in the sediment and it is quite possible that it is a filter 

feeder like thv South Ameri can Macronemn descri bed by S~ttler (1963) . 

The occurrence of Corbicula africana (Pelecypoda) was not rel ated to 

sediment type. 

Percentage composition of th8 fauna and svdiment type 

The relationship betw0on the proportion of species or groups 

of animals expressed as perc0ntages of tha total numbers of all kinds 

of animal s in samples (Tables 42 to 46) nnd sediment type (Table 57) 

were usual ly simil~r to those b3~ween densi ty nnd sediment type 

(Tabl e 55) . In other words the percentages of ani mals were usually 

higher in tho sedi ment type where tho densities were higher . Except 

in tho case of Par~cyclops,~nimals whose fJrcentages were hi gher where 

sul phi des were high also had higher percentages where there was a lot 

of detritus. A tabulation of the ~mount of detritus in sediments in 
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relr~tion to percentages lns therefore not been presented. 

Th0 donsi ti8s of all animals tunded to be lower in t he 

coars~ well-sorted sediments, but as might be expec ted, th~ densities 

of some ani~~ls wore not r educed as much as t hose of others. High 

P'-'rcentc.ges ('!'able 57) of Pent::.neurn, Tn.nytcrsini, Orthocladiinae , 

Bezzi a and Pisidium wore found in coc..rser, bett er sorted sediments 

wi th a higher subsieve fracti on and sulphide concentration than were 

high densities (Table 55) , showing that the densities of these ani mals 

were not reduced a s much as those of other ani~~ls. They wer e either 

pr8dators (Pentaneur~ , Bezzia) or forms probably obta ining their food 

from on top of the sediments (Tanytarsini, Orthocladiinae , Pisidi un) 

r a ther than from within them. Forms which f eed on detritus within 

t he sedi ment 3TG notably absent from this group of aninal s , which 

correla tes well with the low subsieve f r action, sulphide content and 

amount of de tritus in the coar ser s0diments . 

Tho sedi~.3nt fauna and factors other than the physical nature , sulphide 

conc~ntration and amount of detritus in the sedi ments 

Th~ sediment prefer ences of the important sediment ani~~ls 

having been described , it is t o some ext~nt possi ble to recognise 

vari ation in the f :1una due to ot her .:mvironment~l f actors . These 

factors were mainly season , zone and the -•bnorm.c.l che .. tical quality of 

the v1a t er c..t sar:.pling points vrhere effluents r~ached the rivers , and 

the fauna is discussed in r el a tion to e2.ch of these factors in turn. 

Howev~r , changes in the type and s t c..bility of sedirnents follov1ed 

season and zone so cl osely th·!t i t has not been possi ble to ontirely 

el iminate a consideration of sediment pr 0fer encus from this section . 

Finally the fauna is discussed in rol~tion to special conditions a t 

certain sampling points . 
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Zonation 

Very f(m aniwals showed a preference for certain zones 

irrospvctive of sediment type . Br".llchi ur.q sowC:Jrbvi was not r ecorded 

in le~ge numbers or percentages in the Source, Eroding or high-lying 

Unstable Depositing Zonos, and was found only at Sktion 2?. in the 

Stable Depositing Zone (Tables 42 to 46) . I·lost of t he sediments in 

these zones were coarse and well sorted and therefore unlikel y to be 

suitable for~· sowerbyi, but it was also not recorded from Stations 

1, 10, 8 and 19 where the sediluan ts wore finer , contained a lot of 

detritus and appeared to be suit~ble . ~· sowerbyi is a tropical 

species and has buen reported from England (which has a cooler climate 

than the southern Tr~svo~l) rrBinly from artificially warm w~ters 

(h~nn, 1958) . It seems l ikely, therefore, that its absence from 

these apparently suitable sediments in tho upper reaches of Vaal Dam 

catchment str0ams and rivers w~s due to low t emper a tures. 

There lvere sovoral sampling points in the high- lying Unstable 

Depositing Zone (Table 44, Stations 30, 14, 38 , 40) nnd one in the 

Eroding Zone (Station 9a) where the porcent~ges ond sometices the 

densities (St3tions 9a, 14, 40) of Paracyclops were high in the dry 

season in tho absence of any obvious orgAnic enrichmant and also in 

the absence of any other faunal chang8s indicative of orgcnic enri chment . 

The reasons for this ar8 not at all clear. Paracyclops vanished from 

these streams in the sun~cr . Its high percentages and sometimes 

densities might be due to its powers of recolonization or of surviving 

tha unf~vourable season being better than those of its competitors in 

more normal conditions . Ostracod densitios were high in all the 

Stable Depositing and nornal Unstabl e Depos iting Zone sediments 

sampled in tho winter or dry enr ly summer, no rna tter what their 

median Phi value , subsieve fraction, sulphide concentration or amount 
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of detritus and at Stations 19 and 40 . They were recorded in low 

numbers, or not a t all, from the sediments in th~ Source Zone (St~tion 

1) and the Eroding Zone 3nd frOQ th~ co~rser sed~onts in the high­

lying Unstabl e Depositing Zone, except for that at Station 40. The 

situation at Stc\tions 1 and 8 was exceptional since Ostracoda were 

very common in the margina l vegetation (Tables 31 3nd 35) but rare in 

the sediment. It is unlikely that this was due to systemati c differences 

between the inhabitants of the two biotopes for Ostracoda are usual ly 

tolerant of a wide range of ecological conditions (Pennak , 1953, 

p. 415) and the genera found in th8 sedim~nts were all found in the 

marginal vegeta tion . Th0 factor limiting the number of Ostracods to 

a low level in the sediments was therefore likely to be some biotic 

factor effective in the sodiocnt biotope but less important in the 

marginal vegetation. At Station l this could havu been prvdation by 

Procladius and Tanypus l arvae which were found in large nw~bers in the 

sediment but not in tho ~~ginal ve5~t~tion. 

At other s~~pling points whore the Ostracoda were abundant 

in sediments they were found in l~rge numbers in other biotopes too. 

In all biotopes at most sta tions they became r~e in the sumner 

· showing that they were unable to tolerate summer conditions . 

However, th~ir nwobers did not decline in the summer in the Vaal 

Ri ver Stabl e Depositing Zone (Tabl e 43, Ste tion 2a) or in the Russespruit 

(Table 45, Station 41). Conditi ons hr,d been stable for some time 

before Stnt i on 41 w~s sampled and St~tion 2a was of course in the zone 

wheru conditions \'Tere least unstable in the summer. This suggests 

that it was the inskbility of river flow n.nd not other f~ctors such 

as terrtperature whi ch brought about the decline in Ostracod densities 

in all biotop:Js . This is supported by tho f~ct tha t in the most 

unstable zones,th8 Eroding and th0 high-lying Unst~ble Depositing, 

there were many sampling points where Ostracoda were not found in 

' 
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any biotopes even in the "'inter ::!nd dry early sur:mer, when flow 

conditions are usu~lly stable in all zones. Hdre it would seem that 

summer conditi ons were so unst.,.._ble that the Ostracoda disappe::tred 

permanently . 

Pisidium was r are at StLtion 1 (Table 42) possibly as r. 

result of the poorly buffered, calcium poor water there. I t was not 

recorded from any of the co·:rser sediments in the high-lying Unstable 

Depositing Zone (Table 44) . This was unusual for while l arger 

densiti8s of this anjrr.-11 were <.ssociated with the finer sediLlents, 

there were many co~rse sediments in other zones where it did occur, 

~lbeit in low densities. The extreme instability (e . g. Plete XII ) 

of sediments in the high-lying Unste1ble Depositing Zone proba.bl y 

accounted for the absence of Pisidium. 

Seasonul ~~iation 

Pisidimn densities were often as high in the summer ~s they 

were in tho other seasons . At several sampling points (Sta t ions 2~ , 

3, 5, 5a , 13) they were cle~ly highest in thL summer, suggesting 

th·. t this is the season when r eproduction tcl{es pl::tee. 

All the other animals found in the sedirJents tended to 

decline in density in th~ summer and the overall effect of this was 

that the density of the fauna as a whole wns lowest then (see above) . 

However , when the fauna is divided into predominately surface- dwelling 

forms (Ilyocryptus, Paracyclops, Ostracoda , Tanytursini and 

Orthocladiinae) and burrowing or interstitial forms (tho other 

animals) it is cl€ .. ir that in the SUID!Jlt..r there was n disproportionate 

decrdase i n the density of thu surface dwGlling f orms (Table 58) in 

the Eroding Zone v~d in both Unstable Depositing Zones. The surface 

dwelling forms would of course be the r1ost exposed to wJ.shing away. 
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Wh~t is interesting is tlw.t in tho Source and Stable Depositing Zones 

and elsa at Station 41 .he;r.:.; sUL~.er conditions vmre st,'!ble, the 

proportion of the surf~ce dwelling forns L~ the fauna as a whole di d not 

decline. However, this discussion h1s so far boen linitod to saopling 

points which were s3.1Ilpled in .c.or e thc:-.n one season. .Anlong the snmpling 

points s~mplod only in the summer th~re were some (St~tions 25, 26, 33, 

29 , 44, 30 and 34) wher& the percentages of the Tanytarsini or 

Orthocb.diinae or both vTere very high indeed ( TablE:s 43,44,45 ) • 

Th~ sediments at these s~pling points were well sorted, coarse ~d 

had low subsieve fractions, sulphide concentrations and small amounts 

of detri "b.1s. The density of the fauna w~s excepti onally low at 

St~tions 26, 33, 29, 44 and 34 . It was very high at Station 25 for 

rvnsons which have already been explained . The results therefore 

show that when conditions becomo moderately unstable the proportion 

of surface dwelling :ninals declines, but when they are very unstable 

the proportion of these . .nir~~ls rises ~bain . The most likely 

expl~ation for thi s is that when conditions are moderately unstable 

currents over the sediment sweep ~way the surface dwelling aniu~ls, 

and there may be sooo surfA.co movement (erosion or deposition) of the 

sedir:J.Jnt p:trticles which could also bo detri L,,mt3l to the surface 

dvTelling forms . In these circumst2nces the proportion of burrowing 

animals rises , for being buried in the sedi~;nt, they ~re protected 

from events occurring on the sediment surface . When , however, 

conditions are highly unstable as for instance they must have been 

at Station 14 (Plate XII) it seems that there is massive sediment 

movement . Here the sediJ!len ts would be moved to great depths and 

conditions would be highly unfavourable for the burrowing forms. 

These are tho sediments where the surface dwelling Chironomid 

proportions ros0. Rearing of l arvae shov;ed thc.t species belonging 

to the Tanytarsini and Orthocladiinae were often recorded from several 
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biotopes and this is ~ important clue 3 S to why thoy should be so 

comparatively succassful in sedi,;.1t:mts where conditions were F .rticularly 

severe in the sUL1ner. So "'ide is thGir l:1rv:!.l biotopo tolcr:mce thP.t 

they seem to survive SOl:>.ewhere in even tho most sevE-r ely 8roding or 

unstable rivers .md then quickly ro- invadc. the. sedin:~:mts when 

conditions nre l ess unfnvournble. In this thc.y ~Tould be at a great 

advnnt<J.ge in h:.cving !". non-aqu.~;tic r.dul t stage , so th:tt not only would 

a part of the population be very likely to b~ in this non-< qu~tic 

st:..ge when th0 aquc.tic conditions are temportJ.rily highly unfnvour.c:.ble, 

but l.lso dispersion and reinvc..sion would probE1bly be .::tchieved r.J.ore 

rapidly than in fully aqu~tic ·J1iL1l s such as the Oligochaeta or the 

Ostracod:1. 

The fauna of sediffients where tho chemical quality of tho water was 

.::tffocted by ~ffluents 

The density of the sediiJent faun·J. at sampling points where 

the chemical quality of th0 water was e.ff0cted by effluents varied 

r~ther widely (Table 59) du~ to the v~riability of conditions from 

sampling point to sampling point . As at sar.1pling points wher e the 

chemical quality of th3 w:tter was norwal the highest densities were 

recordud in the dry enrly summer, and tho surr~er densities were much 

lower. The lower sumLer densities must in p:1rt have been due to the 

sam~ factors which brought about th0 s~er r&duction in density .1t 

other sampling poi nts, but a greater dilution of effluents and a wore 

rapid transport of org~ic food downstrean WflY also have been ir:1portant. 

Sulphide concentrations fell in tho summer 'lt these s.::u;:pling points 

(Table 51 ) which pro bP.bly indicates an incre<J.se in the aeration of 

the water above the sediwents. 

Generally the greatest densities of nnliJ~ls were at Stations 

4 , 5 ( V 0.:11 Ri vcr, St.::mdorton) and lla ( \'Tilgo River, H~trrismi th) , which 
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were below direct inflows (Sta tion 4 ) or seepa ges (St~tions 5 ~d 

lla ) of wa ters rich in organic hl~ttor cJld ~y therefore be ascribed 

to incr'"":.ses in the o.Lount of food nat t..ri,'.'ll. At SL tions ll b and 

llc sw,unor densiti0s were very lo·,;, but thi s wr.s prob:,bly due to t he 

very unstable riv" r bed a t thcs::: s ::lLlpling points. Dry early sunner 

densities 1:'t these s.'lmpli ne points wore not c..s h i gh :2s :J.t StP.tion lla, 

but, as is de scrib'""d below, this W t S not due to c·. return of conditions 

to gre\ t er nornu lity . Densities were not unusual a t St .. tion 17 

(Wr.torv'll River), which was in a r ucovery zona s ever Pl kil oL.etros 

downstreJm fror.: whvrc effluents r an into tho river. Tho s edir:Jent W[l.S 

in ~ shclt~rod position and cont~ined a lot of detritus, both of 

which h-..!lp t o a ccount for the rela t i vely hibh surr:mt:.r density. At 

Sta tion 7 thv s o::d.inent vTas 1:1ore exposed and t he sur::unor density was 

consequently low . 

The t:::.bnort:...il chomicnl quality of t he w;tt \;;r .::tt Sta tion 4 

(Standerton) br ought .:.tbout seVE.ro.l well defined changt-s in the f auna 

( T<ble 42). Firstly there ~1as F!. very gr eat incr-.?asc in thG d~nsity 

of i.lierr- '1tod::. , Limnodriluc , D~.To (Dero) nnd Ilyocryptus. Chironomus 

larvae .lppeo.r ed. B:J.tracobdello. tric.c.rinr- t :1 , . .:.. l e ech whi ch W3.S 

usually s;.;ldoo encountered, wa s regulnrly collected , though in nuwbers 

too SDctll to include in Ta ble 42 . I ncr:.; .. s ed nlli.Jbers of l .:eches he.ve 

often been r ecorded in Europe:m rivers wher e they -"r e alter ed by 

effluents rich in ore~ic B~tt~r (Hyn: s, 1960). Ostracod~ ;JUd 

Pisidium were r aro _nd none of thJm were signific~t, ~lthough 

physica lly the s edinGnt uas sui t able for th<: •. :. l{UL'lbors of Chironomidae 

other than Chironomus .:md of Bezzi'L were l ower than in nor~nl s ediments. 

The ch:mgcs in th.J f aunc. were due to the a ppe.::.r.<mce of an unusunlly 

rich supply of an unusuJ.l type of food and probc.bly a lso to a lowvring 

of the oxygen content of tho wa t er in anu n~~r the s ediment. At 

St<ttion 5 there vms some r ecovery of the f :.,un<: . Dero (Dero) and 
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Chironoous p0rc~nt:1ges wer, mor'"' nor:-ml -:.nd 2::.tr.J.cobd3ll::J. tricarinat-1. 

w~s no longer recorded . The Ostracod2 were oor e frequently found 

th:::!-.'1 c.t Stution 4 and in p~:rticuL·r th..: occurrence of Ilyocvpris wets 

norr:u:l. However, Br~chiura sowerbyi iuade up ::.n unusuJ.lly lnrge pnrt 

of thv faun~.:. ::.nd thGr0 wc.~s J. bloou of Pt,r:::..cyclops in the dry c-:trly 

su;:.r.1er. Pisidium ,md Chironolllidc...J other th:tn Chironomus were 

still r are . 

At St<.: tion 17 there wer e l .:.rge nur:Jbors of P,..racyclops in 

the winter (Tablb 46), but bc.:-.ring th,;) physicn.l m.ture of the sediment 

in mind, there were no other frun~-.1 peculi:-.rities ~rhich could be 

related to the abnormal chocic~l quality of the water. At Stati on 

7 too the fc.tunn was, c.p:trt fron l~ rge nucbers of Paracyclops, nor~ . 

In the ililge River conditions wcrv so._.-::wh·1.t more complicJ.ted. At 

St-..tion llc. th"' f Llunc- r .:-sembl ed thc.t at St,ltion 4 . Densities of 

Limnodrilus , Ilyocryptus and P;,r'lcyclops wore high. As .. ~t St.:1.tion 4 

perct:ntagc.s of Ostro.codr:. · nd Pisi diur.; were lm·J n.nd Chironomus c.ppear ed . 

The percentages of all the Chirono~idae ~pert froo the Chironomli1i were 

low. The fr ... un...:. : t St·~tion llb ~ns alL'lost ontirGly rbis in th...: dry 

early sur.1::.0r . In th~ su.:J!;ler the faun·_l diversity w:1s 110re norJJ'll and 

Litnodrilus ::md T.a.nyto.rsini wer..; the raost abundant nni raals . In the 

dry early suo~dr thGre wer~ about 65 Jnir.~ls/0 . 1 sq . m. other than 

Nais . This is c.. very low faun• .. l dcnsi ty for this s3ason nnd indicates 

tha t the effluent ro~ching th8 rivdr above Station llb contained 

substnnces poisonous to uost sedi1:.ent anit::.ls . The effluent containud 

wool dyes so th~t this is quite likely. In tht. sULu: .. er when dilution 

w~s grea ter the faun~ was r ore vari~d, thougn very sparse prob~bly on 

account of highly unstable conditions in the. river bed . 

In tho dry early su~cr considurablc. r ecovery of the 

sediment f:tun> took pl_ce between St~tions llb : nd llc, and ct the 

l .:::.ttGr station thJ faunr w:'.s uore or less norrrol for a s 2npling point 
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in the Unst~bl0 D0positing Zone (Tublc ~6). However, conditions 

wJre highly unstubl~:: <.:.t thi s s .:-r .. pli ng point in tho sw . .m<::r end the 

f~un~ w s very poor indeed. 

Speci .1 conditions at curt:tin S'J.rapling points 

In this section cases of wmsu._~l cot ·,bina tions of f .lUna and 

sedir:lent typo.:; nro cxc.nined and <>.ttempts :!r~ made to c.ccount for 

these. 

In spite of thG fact thkt conditions at Station 8 (Sandspruit) 

wJre , due to ~ Wbir , artifici~lly st'J.ble, there was a gru~t difforJnce 

botween thv density of the sumL2r 2nd of the dry e~rly s~~r f a unu 

( T:.blo 44) • All the COl!!Lton .:mi ::nls were very much less :.bundan t in 

the sUlil1.er them in thl) dry c'll'l y su..1:..1..::r . As the scdir.;en t w.1s in c. 

quiet sheltered ba ckwa ter it is not likely to have been direct 

disturbance by currents which brought a bout this d~nsity decline . 

It r: 3.y be t hc.t th~.: f :-unn w.:ts ~d.v(;rs.Jly aff3cted by a high sut.ll.u<.. r r a te 

of s i lt deposition. Harrison et ~l (1963) a ttributed th~ genera l 

sparsity of th8 s cdi t:1ent fRuna in the Vaal Bnrrage to silt deposition . 

Str:tion 19 (K .:fferspruit) w.:ts nnothvr sar.lpling point whore tho sedimont 

wa s very fine , and here too the sw.un.:r f aun'1. w:.:-.s very :nuch lf::ss dense 

than that of other seasons ( T~ ble 'T4) . In this c:tso thu l owvr sw:rJTter 

density w::ts due to sot..__ , miiP':l.ls ;md not others . Abundant anirual s 

whose: nw.1b..;rs did not ch~:nge wero N emu todn and Bezz ia , but the 

numbers of oth.Jr i : ·porbnt animls - Ilyocryptus , Paracyclops , 

Ostra code. , ChironorJid~e r.md Pisidiu11 - were low in swnner . It is 

possi bly true th<'.t ikn:.:1toda :md Bc:zzi n burrow deeper into sediments 

than the other 1.mi . :.:~ls. The lo·,:<::r numbers of tho other ani ruals 

r.:i ght then hc.ve boen due to :1dverso conditions P..t th..; surf[ ce of the 

s edime nt, such as er osion or oxcessiv& sediuvntation . Considering 

tha t t he sed ir.ten t c. t Sta tion 19 w~1s fin ... , vli th :1 l a rge subsicve fraction, 
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a lot of or ganic d8tri tus :~.nd a high sulphide concentration, Lir.modrilus 

was unusunlly sparse .~d , in winter , Tcnyt~sini wer0 unusu?~ly 

.:tbundnnt . Thero i s no obvious r t.J.son for the l arge: nULtbcrs of 

T~ytursini, unloss the species concerned differ~d fro~ th0 speci es 

usun.lly found 1:md h.::.d di ffer.:mt s ediment preferences . In the C.:LSC Of 

LiLnodrilus it seems likely th~t nuubcrs were low because the: sedio~nt 

wns PQrticul.:trly soft , cs h•s clready b~cn described (p. 53) . The 

sedi ment ,:-_t Station 27 w:..s .tlso v<:Jry soft rnd there too Lirunodrilus 

numbers were low (Table 45) . Harrison et al (1963) r ecorded very 

snall nurebers of Limnodrilus froffi tho f inest sedi~ )nts in the Vaal 

Barrag.::. (Brin.l<:hurst' s (in press) work hns shown that Hc.rrison et al 

Li sidentifi ed Liunodrilus , recording it as Lunbricul us) . 

Tho high _p0rcentagcs of Lirunodrilus fro:::1 th..J coL:par'"ltively 

coarse Sbdi mnts :=t t Stl:!tions 34 and 14 (Table 44) do not , .:ts will be 

sevn from the tot~l nu~bers of .:tnioals at th& foot of thd table , 

indicnt e high densities . At St~tion 39 (Plate XII~ two s gwples were 

t:=tkem on thE; s ..1rae d;·y , onu fron s :>.nd in the current and the other fro~ 

sanJ out of tho current . Srnd ¥lr ticles could bb s~en to be moving 

across the top of thJ s~diucnt in thu current. Physi cP.lly the two 

sampl os were pro.ctic:llly identical. Sul phides could not be detected 

in thu sedi nant in the current , tlhich hl.d _! subsi uve fr.:tction of l.l 

per cent : th~ scdiw~nt out of tho current had 0.5 ppm sulphi des and 

a subsieve fraction of 1.8 p0r cent. Thu f ..... unc-. of the rtoving sand 

was extrer:-.cly i 1.1poverished compared to the f auna of tho sand out of 

the current ( T.1bl e 44 ) shmving the effect of unsto.bk conditions. 

The Klerkspruit at StJ.tion 40 ho.d very ne<'.rly stopped f lowing when the 

dry o:1rly sm....:.;er sx. .. ple was t aken . 

in these conditions ( TJ.ble 44) . 

A bloom of Eucypris was found 

At St::.tion 35 (Table 4-5 ) the sedi m nt sar:!pl ed was fine , 

with a larg~ subsieve fraction but n l ow sulphide concentration ~d 
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very little org~nic detritus. The low fnun~l density w~s prob~bly 

due to a l uck of food material , which 1ms unuslk.l.l for s o fine a 

sE:di: .en t . 

Sumi!1crizing r.ul~ks - the sediment fauna 

The w. in factor governing thv distribution ~d rela tive 

a bundance of sediment r.ni!!:~ls in the Vaal D<un C:-,tchnent W9.S the 

instability of conditions in the river b~ls . I n the high-lying 

Unstabl e Depositin& Zone where conditions were most unstable, sedi ments 

were usually coarse, well sorted .:md cont .:.!.inGd little fine m terio.l and 

detri tus . T'no fauna of such sediments wa s very poor :md \vas often 

l arg0ly r~:..de up of surf[.'.C8 dwelling Chironomids whi ch probably occurred 

in other biotopes too . Burrm1ing ani m'lls w~re not a bundE>.nt, prob.:tbly 

bec:1use sedim1.mts _ ,ov~;.;d a l ot . Conditions wer e c ost sta ble in the 

Source 1.nd St-.:ble Depositing Zones uhere .:ven i n th~ su;:_,.:,r , when 

conditions w~re Gost unst<.:.ble in ·'11 zom~s, thv proportion of surfc..ce 

dwelling to burrowing e.nin'!.ls rcr..1inod the s :-- .1c a s in tho other 

SOClSOns . All c.:dinE:nts in these zones conta ined ·1 lot of detritus 

and f :::.un.::.l densities >verE::I high. Howov"'r, the f auna of sediden ts in 

the Eroding and norc~ l Unsta ble DcpositL~g Zones showed another type 

of s easona l vari~ tion. Her v th,; surL ... c-.::- dwelling f orms, whi ch were 

more varied thfm i u tho high- lying Unstabl e Deposi ting Zone , t ended to 

dis:..ppear. 

Thore were only two groups of :::.ni~ls in which the instability 

of conditions in th.:! river bc.d.s W'·lS not the l])Cin f a ctor governing th0ir 

sea sonal ~bundcnco ~d distribution . These were Pisidium whose 

gre1.tcst nuuber tended to be recorded in tha su.mn.;;r proba bly b.;cause 

i t bre~ds then :md Branchiura sowerbyi whi ch was not found in the 

upper r eaches of the r ivers , possibly because te1 .... paro.tures were 

unsuitabl e . How~ver, t~onomic knowledge of sedi~ent animals is p~or 
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and there rTere probr,bly r.1oro it1st:mces of svc~sonnl :.nd zonation 

VP.ri<-tion which went unnoticed b.:;cl"'use tho ani r::::.ls could not be 

recognis~d at the srvc i cs l dvel. 

Tho ._ffect of effluents rich in orgru1ic l!l£.tter on the 

sedirr,..::nt fauno. w s r ecognisable , r:1ost clc:::tr l y by :1 very grc .1t incr eo.se 

i n the density of th; f aun:: . As in oth~...r biotopes some nni m•ls 

appeared and others disJppe3red. At o. sampling point whera ther e 

wa s good reason to suspect that ~ ~ffluent wns toxic , the f auna w:1s 

vory l argely made up of ~nis . 

Kennedy (1965) studied the sp'tti.:tl and tomporc.l v.-:ri:ltion in 

the c.bundance of LiLmodrilus in s edi ments i n four Engli sh l oco.lities . 

He found thot this v::ri:.t i on cvul d not bu r ehted to observed ch:mgos 

in o.ny abiotic f ::tctors , which included tht: nature of tho sediments ":1s 

vievred visu<llly", their veget.:1tion covvr : nd depth. Thi s i s of 

course in 1 Lrkcd contrast to the· si tu11tion in th.:: V~i.al Don C"l.tchmcnt 

s~.-dir;;Gnts \:her<J L1rgor nunb~rs of Lirm.odrilus ;;cr <:: found Ldinly i n 

the more poorl y sorted fine s~diuents with a l nrge subsieve fraction , 

sulphi dG concentration end l.mount of dutritus, provided th::t tht:y 

wvre not soft ( Tn blcs 55 and 56) . Th<:: d.::. t c::. on ·dhi ch the ne:-n v:::.l ucs 

of sediment vari abl es in To.ble 55 were based h~vo been plotted in 

Ficillre 27 omitting dat;· for t he soft sedinents (St::: t i ons 19 :md 27) 

nnd for the only fine sedi c.ent without a lot of detritus (Station 35) . 

Figure 27 shm>Vs the: cl ose associ a t i on between hi gh dens i t i es of 

Limnodrilus ~nd finer s~iiments (i . e . those with hi5h modi:m Phi 

valw~s) . A sooll proportion of th-.; bett .... r sort~d sedi1 ... ents with low 

subsiev .... fractions and sulphide: concc:ntra tions supported 13rge 

Li mnodrilus popul~tions but as the sedi odnts became less wel l sorted 

with higher subsi eve fraction~ end sul phide concentrations , so the 

proportion of l>rgc: Limnodrilus populations rose . It s eer;ls tha t none 

of Kennedy ' s sanplcs wurc drawn froc1 coarse well sorted sedioents \vith 
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little organic matter, exposed to marked season~l variations in flow, 

current speed and stability, nor did he have a s many analyses on 

which to base his conclusions as were awl.il <:.ble fron the Vaal Dam 

catchment. These two factors possibly ~xplain why Kennedy did not 

find any relationship between sedim~nt typ~ and Limnodrilus density. 

The variability of individual r esults from single saopling points was 

high in the Vaal Dam catchment too. In these there was no correlation 

between sedi ment variability and Lionodrilus nUhlbers. This was also 

true of all of the sediment animals. It was only when values were 

averaged and then COQpar~d from SaLpling point to sampling point that 

the trends described here bec~ue clearly apparent. This suggests, 

perhaps, that the density of the fauna in sediments is patchy. 

However, it would be imprudent to ascribe such patchiness to abiotic 

or to biotic factors alone until a lot more is known about the 

variability of the sediments themselves. In thi s conn0ction i t is 

important to remember that the sedi nent s~~ples an~lysed physically in 

th~ Vaal Dam catchment were collected next to the sediment samples 

examined for animals. If, as might '1-1811 often be the case in rivers, 

the physical couposition of the sedir.:ents varies within snall areas, 

and if patchiness in density is due to sediment type a closo correlation 

betwe:en fauna and sediment type cannot be expected to be apparent in 

a series of sL~gle QOnthly samples taken in this way. 
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Discussion 

Factors which contribute to the zonation of the fauna in tho Vaal River 

As a result of their studies in the Great Berg River, Harrison 

and Elsworth (1958) concluded tha.t the upper river fauna. was limited 

to the upper river by high sWJuner temp..:ratures in the lower zones, by 

increasing silt loads during floods and also by the deposition of 

silt after floods. Species found in the lower river could tolerate 

summer temperatures and silting and some of them wer~ limited to the 

lower regions by their food requirements. As exampl es of such animals 

they quoted Neurocaenis discolor (as Tricorythus), Pscudocloeon 

maculosum and Cheumatopsyche thomcsseti (as Q. zuluensis). From his 

study of the Tugcla River Oliff (l960a) concluded that it was mainly 

temperature which vTas responsible for the zonation, though in his 

study of the !11ooi River (Oliff & King 1964) he placed greater emphasis 

on the import3llco of other factors, in which he included silt, current 

speed and changes in the nature of the substr~tum. 

The studies on the streams and rivbrs of the Vaal Dam 

catchment, taken together \'l'i th tho studies on the Vaal bGlOVT the Vaal 

Barr:Lge (Chutter, 1963) c:-nd at \iv.rrenton , provide a large variGty of 

combinations of environmental varinblGs. HmTGver in the Vaal Dam 

catchment these were set against a background which was unusually 

constant in r .espect of certrtin vt::.riables. Current speeds in the 

stony runs of the Klein Vaal/V~l River wore remarkably constant from 

zone to zone, and temperatures differed little. In fact the Eroding 

Zone was followed downstream by a zone ic which me!ll t emperatures 

were lower in two of the three seasons (Table 12). These temperature 

differences are of vital importance in the assessment of the relative 

importance of temperature and other environmental factors which will be 

made below and it will therefore be as well to examine them in some 

detail. Most of the temperature records from thG Eroding and Stable 
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Depositing Zone >'fere mc.do :J.t Sh~tions 2ln , 20, 21 and 2a. Unfortunately 

there were never simultaneous readings ~t all four sampling points, but 

the times of the day whon temperatures were read varied from month to 

month and the sampling points woro not visited L~ tho samo SLquence 

from month to month. It is therefore considered tb~t the means shown 

in Table 12 do show meaningful trends and th::J.t tho temperatures at 

Stations 2la and 20 (the Eroding Zone) were higher than those at 

Stations 21 and 2a (the Stable Depositing Zone). This is almost 

undoubtedly due to the deeper pools nnd lesser insolation associated 

with higher banks and, qt Station 21, more shade cover duo to trees 

in the Stable Depositing Zone. 

Set against this temperature background it is obvious that 

the decline in the importr'.nce of Eroding Zone animals from Station 2la 

to Station 21 cannot be ~scribed to rising temperatures, and must have 

been due to other factors, of which the most likely were changes in 

the nature of thu river bed ::l.lld ~ increase in tho siltiness of the 

environment. The high-lying Unstable Depositing Zone fauna is 

important in this r espect as it shows tha t many of the Eroding Zone 

animals disappear where large amounts of silt m1d sand find their way 

into the stro.J.ms . The precise way in which the silt and sand affect 

the fauna is not clear though it is reasonable to assuffia that some 

animals 1-1ill be affected directly by an inbrforence with respiration 

or by ~brasion, but in others, and probably the majority, tho effect 

will be more indirect through the smothering of microhabitats nnd the 

alteration of the food resources of the environment, through the 

gener,lly higher turbidities and instability of the river bottom 

nffecting the growth of epiphytic algae . 

However there remains the question of why the Stable and 

Unstqble Depositing Zone .J.nimals do not invade the Eroding Zone. 

This would seem to be largely a question of the food avail~ble in the 
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various zones , and is shmm rnthc .... · clearly by thd animals :.:·rom stonos 

in current. Th~ distinctive feature of the Stable Depositing Zone 

fauna vms th.:; i..rlCrcasJ in tho nuLb.::rs .:md vtriety of rmimals such as 

th~ Elmid3e , ~~actis periopis and the Chironomidae which would be 

likely to feeJ on the ·1bundnnt '.qua tic v-:gctation, either directly, 

or as it decayed or on its !lUf\'ruchs. This supply of food would be 

sc~rce in the Eroding Zone and also in the Unst; blc Depositing Zone. 

It does, however, seom likely that some of the ch~racteristic lower 

river ~nim~ls , in this case the Unstabl e Depositutg Zone ani mals, 

are also r estricted to the lower zones by th~ir food requirement s , ~s 

Harrison and El swor th sugGested . The lower river species of 

Neurocaenis (p . 11~ ) w1s found in l ar ge numbers only where there wore 

l~rge amounts of silt , that is i n the normal and sandy high-lying 

Unst~ble Depositing Zon0s . It \v.J.s not found at Shtion 19, th::tt is 

the s ilty high- ly:L.'1g Unst.~-ble Depositing Zone, possibly because 

conditions 1:-:;r c too silty ~von for it. Be that ~s it may, dntn on 

Neurocaenis from further down the V2al River l~nd support to the i dea 

that the lower river species requires l ar ge amounts of silt . Vaal 

Dam and the V~~l Barr Jgu , which is almost immediately bel ow the dam, 

act qs l~rge silt traps ~nd ul so stnbilize thu flow of the river. 

Immcdi~tely below the Barrage tho stones in current f auna is profoundly 

affGcted by the pLmkton b'"'.ving the i mpound![._;mt (Chuttcr, 1963) and 

i t is necessary to consider the more norm-'ll fo.un:1 found n little way 

furth~r do~~strv~m J t Lindequos Drift, where there WJS no plankton 

effect. Here lkurocaenis :nade up only n small pert of the fauna 

(Chutter 1963 , Tabl e 14) , presuwab1y because conditions were not 

sufficiently silty for it . Again at Wnrrenton the Vaal Hartz Diversion 

Weir would act 2.s n silt trap and ~feurocaenis numbers were high only 

c.t Station 56 (Tnble 6) which uas the sampling point farthest from 

the Weir nnd where there hud consequently bcJn more opportunity for 
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tho river to pick up silt below the Weir. Neuroco.enis l arvae h:l.ve 

very lli~iry mouth ~~rts and it seams likely that they stra in their 

food out of th-: r;::t cr . There would bo lik-=:l y to be nore of thi s 

kind of food in the Unst~blu Depositing Zones since thG r el3tionship 

betwer~n 4- hour oxygr;n e.bsorbed and turbidity indicates th..'!.t there is 

more organic materi &l where the turbi dity is highur (Figure 16). 

The other 111.'Ljor group of .,_nirruls which increased in tht- Unstable 

Depositing Zone wns tho Hydropsychidae (Trichoptera). Those ar e 

filter f&eders, but the presence of l'Lrge amounts of f i lterable food 

~ay in their c3se be l ess closely rJlated to river zones th~ i t was 

in Nourocaenis . There 'Lre indic~tions , such as the l.:1rgo numbers of 

these aniw~ls a t St~tion 26 in the Eroding Zone, th~t th~ir numb~rs 

~ro related to the size of the river ~nd the distance it lkls flowed 

frorr: its source . This >vould s eem to indice.t e that the concentr.:ttion 

of filtera ble food matter incr~~ses in the water the further it is from 

th0 source of tho riv0= . 

Hynes (1963) suggested that a most import ant source of food 

for ani mals found in tho upp~..-r r eaches o1 rivers is the orgnnic 

rna ter i c.l 1-nshed in to the river bed • The ani~ls whose distribution 

has been dLscribod her8 t end to show th~t the i nportcnce of 

al l ochthonous orgj nic w1tter increases down tho course of the river . 

However Hyn<..s w s eviduntly r:;1.inly discussing the L:un.1 of streams 

situ~ted in close proxi~ity to l~rgc deciduous forests, for nn import~t 

source of tho food : : ltori.::-.1 h.; d_scribed w:-- s the autumn leaf f all. 

The high intorior pla teau of South Africa, in vrhich the c.::~.tchment of 

Vaal Dam livs, consists of grrtss lands . There nr~ no riverine forests 

and practically the only trees found along the river banks nre exotics, 

of \vhich the >vcopine willou , S.:1lix br.byl onica , is tho most important. 

Hynes showed that the cnimal producti vity of the .Afon Hirmmt (Hynes 

1961) is L :.r groc.tor in th0 i;inter, VThon it is based al most ontiroly 
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on a llochthonous rr.::tterir l, th..'Ul it is in the summer , \'Thich was the 

only season when .:llg·~l growth coul d h..'1ve played ::1. significant role . 

I t appccrs that the s ituation is very difforent in the V['.c.l Dam 

Catchment . In this s~T.ar r '1i nfall ~rea thu only period when 

.J.llochthonous l!lt'.teri J.l Houl d ru:turally r o"lch the.. river in L rge 

quantities \vould be the summer , when it woul d be '-vnshed in by tho 

rnins . With the coming of the ·Hillow trees this 4lay h!lve changed 

somowh:~t, but the question tl1..m 'l.rises as to whether any of the V::.al 

River f ['.una hcs nuapted itnolf to ~xploit t ho l eaf f .11 "lS c source 

of food 1ctcrial. To judg0 by tht. q u::.n t i t .. t i ve dn. tc. on the f <.una 

of stones in current and marginal vegetation bi otopes a t StJ.ti ons 21 

and 3 (TJ.bles 27 end 39 to 41) , th0 stc.tions regul~rly sampled where 

willow trc.cs were plentiful, it seems th..'lt if there N['.S c- faunal 

r esponse to l eaf fall, i t was not detectabl e by the admitt edl y not 

very refined oethods used in this study . On thJ other hand the dry 

earl y surJmer was the pGri od when ~utochthonous production of orgJ.nic 

m~:tter in th:; strc::aws rar~ched a puck and '11J ae uere most plentiful. 

The dry early sul!lr:lcr is the period ~ihcn the •r. tL:r i s lm¥, c l ear .:md 

w"lrming up after the col d winter tempm . .:-.turcs . Th~.:: interesting 

point about this is tt~t the density of nt:r.trly 'lll the groups of 

ani mals recogni sed in ell the biotop~s studied w•s highest in the dry 

Gar ly summer . This suggests th'l t th0 f J.un.:- cs a 1rholo may depend more 

on ;:utochthonous organic rr;.tter as :1 food resource than doos the: fauna 

of streams in parts of tho world where th~ rcinfall is more evenly 

spreJ.d through the ye;.: r ~nd wher'- thdrC i s an r,bundant leaf fall. 

Leaving nside those so.upling points Hht-r8 tho f aun."l vv.:::s unusual due to 

chJmical chMges in the qunli ty of the vm t <:r, the only .:mi mc.ls whose 

numbers seGmed to ri.:spond to th0 i ncrease in the ,:1.r:10unt of allochthonous 

materi3.l were .;ourocaenis :md only ::. t som: saupline points , the 

Hydropsychid~c , described by Hynes a s ' indincril.tin-3. tc ea tcrs of 
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anything thoy catch ' . B~ctis bollus was ~lso a summer animal , but 

it is di fficult to visuali se this a~l living mainly on allochthonous 

mnt0rinl, for it is not a filter feeder ~d lives in vegetj tion 

exposed to the curr ent, which in the Vn:1l Da1:1 Cntchuont usually 

consists of Scirpus in whi ch detri tus docs not easily become ent angled. 

1m observation n.:.>.de at St'ltion 20, which is to be vrritten up elsewhere, 

has a bearing on the i mport:mco of autochthonous organic J.JC:ltter on 

stream productivity in the Vaal Dam Catchuont . At this stati on 

(near St c:tion 2ln , Fig. 9) the entire f auna was poi soned (probably 

by vmter from n cattle dippinb' tB-nk) just be;fore a s.::unpl ing visit 

and d0ad fish and crc.bs were lying on tho rurgin of the stre'lm. Up 

to this time there had be~n no obvious al g•:tl growths on the stones . 

Th0 subsequent recolonisation was followed up and the observ~tion made 

tha t n month ~fter the poisoning there was very little fauna, but the 

stones wer o covered by ~ mat of aufvruchs . This gradually decrdased 

in amount as the f2un~ returned, sugg0sting th£.t the grazing r a te ~d 

tho nlg:1.l grm'lth rate nro norrolly high in stones in current in the 

Vaal Dam C .... tchm&nt, as there vras no (.Vidence trot the algal growth 

was due to a chemi cal change in the water . 

The zonRtion of the Vaal River 

The zonr~.tion of tho stronr:s ~.nd rivers in the catchment of 

Vao.l D:.m hns been described , and thtl river bel ow Vnnl Dam will be 

considered in thi s section. As far ns the fnunn of tho vari ous 

biotopus was studi ed in the lower r eaches of the Vaal, it seems th~t 

the river was faunistic~lly in the same zone nt Stati on 3, below the 

V~nl Barrage, e t Lindequos Drift (Chutter, 1963) and also at Warrenton. 

In the stones in current thor€ 'irere loccl disturbances of the r el o.tive 

abundance of the different kinds of ~i~~ls . Below the Barrage those 

took the form of .:ln incrGase in thG ~bundnnce of the filt~r feeding 
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caddis and Simuliidae, and they vmre "lssocia tE:d 1-ii th the rich pl~ton 

b0ing carried by the vmter from behind the B::.rrage. At \•l arren ton 

the disturb.:mce vF.s duu to the hcrge numb:::rs of Siduliidne. Between 

the Unstable Dcposi ting Zone and Vbrrenton a few groups or species 

dis'lppe:rrcd: C:wnidrte ( ?imstrocnenis), Stenel:.iis thusa and Simulium 

12.Tiseicolle, nnd ::. few .:>.pp~.-ared: ?Caenodcs, Hydropsyche sp., 

Helninthopsis elongata, Pachyclmis rufon~rginatn nigra ·xnd Simulium 

garieponsis. Ap~rt from ~ decrease in Choroterpes (Euthraulus) end 

a very brent incr.:::.:1se in Siculium clmtttJri, the stony run fauna o.t 

Warrenton , which included large numbers of Baetis glaucus, Neurocaenis, 

i.Lmphipsychc scottae nnd Cheum:. topsych'-' thooasseti, was sir:lilar to that 

at sampling points such ::ts Stations 3, 5n and 13 in the Ve.al Dam 

Catchm-:mt. The avnilable tomperature records show that the minimum 

0 
Warrenton temperatures were probably a bout 5 C higher than in the 

Unstable Depositing Zone ~bove Vaal Dam, but that thore was little 

difference in the maxir:ru.m temperatures, showing how cold tolerant the 

majority of the species found a t Warr0nton are. .An important point to 

be noted here, "t"lhich is cor..:i1entod on in the next section, is thc:-.t at 

Warrenton the VC> .. :ll River enters a Rejuvenation Zono from the point of 

vi;:rtl of its profile. It is obvious, however, th~t this is not a 

distinctive faunal zone. 

One of tho characteristics of the Stable Depositing Zone 

is that it is a zone wh"'re thore are not exc.:ssive m::1ounts of silt 

and sand. Floods do not scour out the vegutation. In some respects 

the effect of largo impoundments across the Va~l Rivvr has been to 

alter the Unstable D0positing Zon8 conditions towards Stable Depositing 

Zone conditions. The flow is regul:tted bolow the Vanl Dam so th-'lt 

floods arv a rare occurrence in the area i t;nodi a tely bolmv the dmn. 

There is thus less silt r:nd sand r1oving down the river. The vmtors 

held bi·ck by Vau.l Dm1 :1re, however, alwnys turbid (Chutter 1963, 
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Fig. 3, suspended solids) and ."'1 t:10ugh in certc in flmv conditions the 

water clenrs consid..::rc.bly in the lmmr parts of th<.: V::k'l.l Barr age , it 

is never as clear :.s it is in tho winter and dry early S1.ll.'lr1er in the 

St~ble Depositing Zone. The result of this is th~t there ar e not 

particularly profuse growths of aqu '.tic pl :.nts in the river belovr the 

Barr age , but ther0 i s v0ry much core fringing vegctc tion thrill in the 

Unstabl e Depositing Zone . The changes at i'Jarren ton werd cliff oren t, 

for here there is nn imposed instability of flow for the greater p:1rt 

of the y.._ar . Never theless a reduction in the t:.wount of silt probabl y 

still hlkes place . The effects of theso chenges h~ve be~n described 

in reg~rd to Neurocconis. Anoth0r specivs in which ch.r:.nges in 

occurr~nce between th~ Unstablu Depositing Zone ond Lindeques Drift 

mi ght have been du::: to changes in tho environr>ont associated wi th 

th0 i mpoundoon ts W'"lS Pseudoclo0:1on vinosu."!l . This margin·:.l vegetation 

:mimnl was found i11 ':'.ll three se!lsons in the Eroding Zone , but not in 

th\.1 sur.uner i1·1 the oth.:r zones in the cutchment . Below the Vaal 

Barrage , however, it vies prvsunt in the sumner, which suge;ests that 

above Vaal D~ its sumoor distributi on is limited by sil t . However 

this i s 0. species which Harrison and Els~wrth (1958) found in l arge 

nunbe:rs in the Groat B0rg River in the winter evon where the r iver 

was very silty. I t may bo th~t the animal 1 s ~bility to withstand 

silty conditions is rGl '1 ted to the water temperatur e . 

General cornri1onts on r iver zon8.tion 

Harrison ( l 965c.) suggtJstcd t h...t the streams and rivers of 

South Africa , including the Va-:tl , could be fitted into Illies 1 (1961) 

classification of f lowing wut8rs . InsofLrr as the Vaal River is 

concerned Harrison sugg0:1stcd thr t what has been d0scribed here :lS the 

Eroding Zon8 corresponded to Illics 1 Rhithron nnd the St~ble Depositing 

nnd normal Unstable Depositi ng Zones corresponded to tho Potnrnon. 



201 

How~ver the inport~ce of silt Gnd sand in the zonati on of Vaal Dam 

c[~tchment streams 3lld rivers had not a t thnt time bclen appreciated, 

end so Harrison nGde no provision for the Stable Depositing ~d the 

hi gh-lying Unstable Dep(siting Zones. In fact Harrison stated that 

it would be difficult usofully to divid0 the epipotamon . Nevertheless 

the divisi on of the epipot:unon or Depositing Zone into Stable .:md 

Unstable ~~rts h~s aided considerably in understanding tho rela tionship 

between the f aunc.. and the environment in the: catchment of Vacl Dam. 

This is sure:ly the ·~'lin point of <my ri vt-r zone tion. Nevertheless 

it is not at all unlik~ly that in most rivers the cpipotamon is either 

Stable or Unstable and , as indeed \vas thu case in the Vaal Dam Cetchment, 

few rivers have both types of conditions. I n the Tugeln. syster.1, the 

Hooi (Oliff antl King 1964) was the: only river which included a zone 

(above the villag-.: of Nooi River) in which conditions c.pprmched those 

of th0 Stable Depositing Zone . 

I t is clear that neither Harrison nor Illios h~d experience 

of river syatems in which silt and sand were such important environmental 

f n.ctors ns th<..y c.re in thE: Vaal Dm.1 Catchment , nnd for this r enson they 

both pinpoint temperature as be~1g the main factor limiting the down­

stream distribution of tho typical mountain fnun~. The Vaal Dam 

Cntchr.lent studies rove shown the downstream distribution of some of 

these anit1.1.ls \'l~S limited by silt and sand , before tm;~pera turc became 

limiting. This was PQrticularly clear in tho sandy high-lying Unstnble 

Ddpositing Zonus r.nd in th0 Kl ein Vc~l River . However, in saying 

that temperature is not tht.: main f c:ctor governing thv dovmstrcc.m 

distribution of tho wountain animals in tho Vaal Dam Catchment, the 

quthor wishes to JVOid giving the impression that he doGs not realize 

thct jn other rivers (including some of the Va•l Dam Catchment rivers 

such as the !Clip or the Elands \'lhich ho did not hwo an opportunity 

to study in dotnil) tehl;_.~r:::.ture n.::.y clearly b~ tho mst inpo;rtnnt 
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factor l~miting the downstrea~ di stribution of tho faunn. 

The Stable Depositil1g Zone, or a zone similRr to it , has 

not ooen r ecognised in nny of the oth<)r South Jl.frican rivers so far 

studied. It scens , houevcr , thc.t it ~y b-.: Dor a s i uilnr to the 

upper PotPJUOn of strc&T.s nnd rivvrs in parts of the world in which 

th'-r c are not the stronGlY seasonal r ainfP.l l, scuuri ng floods oml 

heavy soil erosi on that are th-.: norn in South Afri ca, than are either 

the Foothill Sand Bed Zone (Tugel a Rivbr), the Foothill Soft Bottom 

Zone (Grea t Berg River) or the Unstcbl e Depositing Zone (Vaal River). 

Here it would seen that the oxtent of soil erosi on and the violence 

of the floods i s -.. more i~port.,nt f cctor thn.n tho S0i'.sonr-ll rainfall . 

Certr.i nl y some of the 1-:l.rg...) rivers tovrards central Africa, such 1.s 

the Okavango , show a seasonnl vari ation in flow but their depositing 

or potamon zone is stable and full of aquati c pl2nts . 

The author agr)JS with Harrison and Illies t hat the slk~pest 

change in the faunnl zonation of a normally zoned river such as the 

Great Berg occurs between th0 Rhithron ~nd t he Potnnon. Where the 

rivor chnngGs frot. Rhi thron to Potamon, the fauna of comparcblo 

biotopes such as stony runs or fringing v0get~tion in current ch~ges . 

\fhere , however , the rbcognition of the epi-, G,ota- ~nd hypo- rhithron 

are concerned, it seel!lS that tho zones ar e frequently recogni sed 

rather by the gener al appearance of thu river ~nd tho presence of 

certain types of biotopes (cascadJs, waturfnlls , stony backwaters, 

soft bottm:s , sandy bot tons) t h:m by sharp changes in the coriipositi on 

of the f auna of s ingle compar able biotopes, such as stony runs . In 

f c.ct t he most striking points about Harrison and Elswor t h ' s Table 16 

arc firstly, tho way in which there is a s~rp discontinuity in the 

distribution or percentages of r..nny ani l!l.als J.t the end of Zone IIIB, 

and secondly tho >my in \-Thich percentages of tmi o'l.ls change gradually 

froQ station to stati on in Zones II, IIIA and IIIB. Sooe speci~s or 

groups lk~ve their hi ghest percentages in Zone II nnd disnppear before 
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Zone IIIB, oth.::.:rs pl;rsist in Jr'ldu.J.lly declininG perccnt:lges down to 

the end of Zone IIIB. Th~ hi0hest perccnt~ges of othor species is 

in Zone IIll. or IIIB and their p..::rcentne:,es r:.n.y L ;dG out both upstream 

and downstreau. Oliff (1960~) ~lso found· th~t the grentJst discontinuity 

in thG distribution of the Tugela River f~una occurreu where the river 

ch~mgos from the Foothill Torrent ZonG to th~ Foothill Sand B~d Zone, 

th:::.t is, where it chnnges from Rhithrcn to Potamon. Howeve-r Oliff 

- presented his dda in such a wny that it is difficult to follow the 

faunal chJng~s nlong the river, p~rticulnrly insofar as gr.J.dual 

decroas0s or incre:::ses in the ubundanctJ of species are concerned. 

As far as one can see fror.t the d:1ta presented by Oliff, his Rejuvenated 

River Zono, while it vias cle-.!Xly disti nguishable from tho river 

profile, did not re.J.lly have n distinctive fauna of its own, just as 

the Rt-juvcnc:.tud River Zon(: in the Vaal at \varn.mton did not h:..ve its 

mm distinctive f aunn. \Vhc.t appears to happen in these rejuvena ted 

zone s is that thu stones in curr~nt biotopes liu closer togeth<::r than 

in other zones, .:nd that currunt sp~uds in thel!l L'lay be highu than in 

the stones in current in the norm ).1 epipotar:on ( cor:pnre Tables 5 and 

18). These ch::mges alone aru , however, not sufficient to bring o.bout 

r;crhd changt:s in tho c 01:1position of the fauna. 

These gradu[-1.1 changes in th.:, fe.una of COlilFlrable biotopes 

within the Rhi thron or the Pot-..mon must bG nscribed to grt.dually 

chnnging environr:enb.l v~1ri<1.bles such as temper:J.ture <:md possibly 

dissolved oxygen. The sh2rp change from Rhi thron to Potmnon definitely 

appears to be associated with tho deposition of silt in the river bed. 

In the V nal Dam Ca tclllilt:mt it vJOuld s~em th-:t t the Rhi thron is not 

only a zone where there is little silt deposition, but also that it 

is a zone ~vhere the C.J .• ount of silt :md sand QOVing dmm the river bed 

is not great. This suggestion has i;!lportant consequences for it 

cuts El.cross the concept that the ma tc~ri ... l deposited in the Pot<mon 
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is eroded from the Rhithron ~d th~t it is only in the Potumon that 

current conditions ~re sufficiently quiet for its deposition. ~lhile 

this m2y be true of such r~-:. tvri,,l as is E::roded in the Rhi thron, the 

suggestion b~..ing mde here is th ~.t lnrgo qu.:mtities of silt ~md scmd 

::re not washed into the river beds until the Potar.;on is re.:1ched. 

Such additions of silt and sand r.rc due I r'linly to humM interference' 

for it is only where the river profile and the countryside have 

flath.ned out th~1.t agriculture dep<:ndent on the plough is normally 

practised, end thesv sGei.l to be the ::trens whore soil erosion is most 

wi dosprcud in thu Vc:-.cl Dam Cutcru__.:nt. There are, however , p ~rts of 

the Rhithron where soil erosion is :_h.o heavy, probrbly due to the 

denud~tion of the grass cover by overstocking with sheep and cnttle , 

~~d in these areas, the high-lying Unstable Dcpositinc Zones, l arge 

qQ' ntitios of silt ~d sand do appear. As hns been described earlivr 

in the paper , the faun:::. in these high-lying areas changes, ~-nd becor.,.;s 

like that of the normal Unstnble Depositing Zones , shm·ling that tho 

Rhi thron f uuna cannot tolor<.1te lGrge nmounts of silt nnd smd. 

Th8se the Rhi thron fauna ~!ould h'lve to tolern te if the sediinen ts of 

tho Potnnon normally had th...:ir ori 0·ins in the Rhithron. The presence 

of silt and s.:1nd also h:lps to explain why thu RejuvGnction Zones do 

not h.:1ve f nunas more like those of the Rhithron thnn of the Potn:non, 

as the c.nounts of orodt::d l!l.J.terit•.l pn.ssing down tl"G river in the 

Rejuvencted Zones would bu considerable ~nd unsuitable for the Rhithron 

anir[:lls. Tenper;J.ture \•Wuld obviously .'1lso be i r.:portc nt in such 

Rejuvenated Zones. 

Ctr111ges in the f~una associ a ted with effluents 

Generally speaking, chnnges in the f~una of the strE::nms 

!lnd rivers of the Vc:.J.l D·1.ru C:1.tchL.ent due to effluents wero ninor , 

and nowhere was tho faunc as nuch ch'111ged as was thG cuse in tha 
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Little Bushr.:ms (Oliff l 960b) or Juksk·3i Rivers (Albnson 1961). 

This Wtl S because tho -2mounts of org::nic L2ttor untGring the streo.ms 

and rivers in tht: Vaa l Dar:.1 Co.tchr:h.mt we:rc not as £:,Tent r.s they were 

in tho Li ttlo Bushr...::ns and the Jukskoi. Most typ.3s of change taking 

place in tho f .:mna of th..: Va<:..l D-2m Catchcent str~ar~s hav~:.; their 

parallels in some oth8r South African riv~r. Thus the incru~se in 

tho Siwuliiclae and the Hydropsychid TrichoptE:;ra found at Station 17 , 

wa s similar to that found by Oliff (1963) in p::.rts of the Buffalo 

River systc:. Incre: :~st.s in the density of N-2is, Chironooidac and 

Burnupi1., such as wore found in tho stones in current at Stations 4 

2nd 5, w~re siwilar to th0 changes taking place in the saoe biotope 

of thJ GroEJ.t Berg River in tho P:;.A.rl and Wellington section (Ikrrison 

l958b), though in th~ Great Berg River the Ancylid snail w~s Forrissia 

and not Burnupia . At no sanpling points in the Vao-11 River systen, 

however, did the addition of effluents to the river r 0sult in the 

largu numbers of Baetis hnrrisoni which wore found by hll-J.nson in the 

Jukskei River. 

Tho r~·-:tin effect of effluents on the r..F..rginc.l vegetntion 

f .".una was th'lt th.:;ro w2.s an incruase in tho percentages uncl also in 

the density of tho Cl:l.docora <1.nd Copepoda c. t those s n.npling points 

where thoro was shelter fror::t tho current. Generally spanking, 

however, tho changes in th8 <:ergin~tl vogeta tion faun,:. associated l'li th 

effluents ·.;ere slirhtGr than wore the changes in the ston-.::s in curr-:mt 

'rhis has been previously reported (H::lrrison 1958b, p. 309), 

while coupa.risons of the uargin[·.l vegetation faunn from several rivers 

(Chuttor 1963, Discussion) or from different zones i n tho sar.:.c rivJr 

(Oliff 1960a, p. 327) have shown that it vnri0d less fron river to 

river or from zone to zone than did the stones in current f.~una. 

This all :points to the f oct tlli1t the c.niGk'lls frorr. the ranrginal veg8t.:tion 

nre toL:rnnt of c. "ider renge of ecologice~l conditions th.-m thu ".ni r:nls 
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from thG stones in current: sooe P'-Ssible r uasons for this have bt.:en 

discussed in un unrlier p:-.rx;r (Chutter 1963) . 

Tho most r.:~rk.:d changes in t he f1.una of a sediment, due to 

..m Gffluent, u::ls found a t St::.tion 4. In this biotopu the changes 

brought :1bout by effluents containing org..mic r...:. ttcr were l argely 

quantitative and so at Station 4 th..; n:3.i..'1 way in which the f c,una 

differed fron that at othGr S:!41pling points \'Tl.l.S in the density of tho 

f aunJ, particularly Li~nodrilus spp. At Station 17, lvhich was in a 

recovery zone .:.nd so: .. G ;my from the point whore the effluent enterGd 

the river th ... f·tuna of tho sedioGnt 1-ms l ess affected by the changed 

conditions than was th~ fauna of other biotopes. 

Theo: 0ffect of the effluent at St11tion llb, which resulted in 

3. fauna L1.:-1de up of th.:: kinds of oninnls usuclly associated with lnrge 

c.nounts of organic .. :atter and n decrease in the "l.I:lount of oxygen 

nvnilc.blc, clc".rly showed the ioporbnce of qu~mtitc.tive dn t a. It 

~-r '..S only boco.use the nuowrs of :mil-:-lls could b(; rel:1 ted to the area 

fror:~ Nhich they were collvctG.d , and then conpared with norr::al sampling 

points, that it wns app-rent that the chenges i..'1 the fauna at St:~tion 

llb wer0 more likely to bo due to toxic subst.:mces them to organic 

Lntter and ueoxygenation . 

The l crgcst and oost perrr~ent ch<nges in the chemical 

qUJlity of tho wator in thu ca tchoent of Vaal Dru~ weLe seen in the 

,JCJ. tervc l River, lvhere they were due to incrc!lsos in the mineral s .. 1 ts 

in the water . These could not, however, be shown to h.~ve had ::.ny 

effect on the fauna. In 1ll the othur inst~ces of vffluonts re~ching 

rivers in thv Vaal Dam Cutchment, the tffect thE-y had on the faun1. 

we- s locnl nnd they cuuld not be tr<..cod in the w.:.. ter :1 t the satlpling 

points (Sta tion 5o. and 13) ncwost to Va.:-11 Dam. 

In the L~jority of instnnces whore vffluents r esulted in 

ch:.ngas in the f r una, chc~:~ical ch:mgcs in the riv~.;r water could not be 



207 

dotccted. This r:illst to n l C'..rge extent be due to tho fact tm.t 

unusually long field trips ru1d to be ~~dertakbn and Hellwi~'s (1964) 

Lathod for the presorvntion of water s?~pl~s had not yet been 

developed. The 5- dD.y BiochGr.tical Oxyg0n D(.r.;and test, which Ha.rrison 

and El sworth (1958) found most useful, could not be used because of 

the duration of th~ f i eld trips. In these circumstances the f nuna 

vm.s a betttlr indication of thG organi c enrichi::lent of the water than 

;vere the w~ter s.~mples for chemical anal ysis . 
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APPEl.\fDIX TAXONOMY 

The full names of most of the animals mentioned here may be 

found in the systematic list given by ChutterQ963),and many of the 

publications used in the identification of materi a l are also listed 

there . The ani mals listed here are firstly those whose names have 

changed since the publication of the 1963 list and secondly animals 

which do not appear in the 1963 list. Finally a list of additional 

taxonomic papers used in the identification of the animals i s presented , 

together with papers which include descriptions of animals from the 

areas studied. 

Animals whose names have changed since the publication of the 1963 list . 

Name in Chutter 1963 

Eranchiura sp. 

Iloycythere sp. 

Austrocloeon sp. nov. 

Eaetis sp . I 

Eaetis sp. 2 

Tricorythus spp. 

Euthraulus sp. 

Notonurus ? cooperi Crass 

Elmid 'type H' 

Haplochromis moffati 

A systematic list of 

Annelida Hirudinea 

Crustacea Cladocera 

Ostracoda 

Current name 

Branchiura sowerbyi Beddard 

Ilyocypris sp . 

Cloeon crassii Agnew 

Baetis glaucus Agnew 

Eaetis latus Agnew 

Naurocaenis spp . 

Choroterpes (Euthraulus) sp. 

Compsoneuriella ? cooperi (Crass) 

Stenelmis spp. 

Haplochromis philander E. Weber 

the animals not shown in Chutter 1963 

Batracobdella nilotica 

(Johansson) 

Batracobdella tricarinata 

(Blanch.) 

Salifa 12erspicax Blanchard 

Chydoridae Acroperus sp. 

Eucypri s sp. 



Insecta Ephemeroptera 

Baetidae 
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Leptophlebiidae 

Odonata Coenagriidae 

Gomphidae 

Hemiptera Naucoridae 

Trichoptera 

Polycentropodidae 

Leptoceridae 

Hydroptilidae 

Lepidoptera 

Nymphulidae 

Coleoptera Blmidae 

Haliplidae 

Psephenidae 

Centroptilum sudafricanum 

Lest age 

Centroptilum sp. nov. I 

Centroptilum sp . nov. II 

il.denophlebia sp. 

Ps;:mdagrion vaalense Chutter 

Paragomphus CO@atus 

Laccocoris limigenus 

? Nvctiophylax sp. 

il.thripsodes harrisoni 

i3arnard 

Oxvethira sp. 

(Rambur) 

(Stal) 

Hydroptilid sand grain case 

Argyractis periopis Hampson 

Nicrodinodes pilistriatus 

Del eve 

Nicrodinodes transvaalicus 

Grouvelle 

Pachvelmis convexa Grouvelle 

Pachyelmis rufomarginata 

Del eve 

ITel minthopsis bifida Deleve 

Helminthopsis ciliata Deleve 

Leptelrnis fragilis Deleve 

Lobelmis harrisoni Deleve 

Helminthocharis cristula 

Deleve 

Stenelmis gades Hinton 

Stenelmi s thusa Hinton 

? Eubrianax sp. 
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Diptera Simuliidae 

Rhagionidae 

Simulium beguaerti Gibbins 

Simulium ? bovis de Meillon 

Simulium chuttGri Lewis 

Simulium griseicolle Becker 

Simulium medusaeforme Pomeroy 

Simulium wellmnnni Roubaud 

Simulium unicornutum f. 

touffeum Gibbins 

Simuliur;. ~ f. rotundum 

Gibbins 

? Atherix sp. 
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