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OLIFANTSRIVIERPROJEK

Ingeslote die verslag van die afgehandelde Olifantsrivierpro jek,
wat uit twee gedeeltes bestaan. Die venslag is nie vir publikasie
voorberei nie, maar wel vir departementele verwysing.

Aangesien die stuk as n interne departementele verslag beskou word,
is die resultate taamlik breedvoerig weergegee (tabelle) asook die

chemies-fisiese parameters en faunistiese taksa wat bespreek word.
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HYDROJIOLOGICAL REPOAT O THE CLIFANTS RIVER SYSTEM, WESTERN CAPE PROVINCE

Part T. General descriptiun anw anysicochemlcal analye=s of the water

Introduction

From a conservation stand point, the 0lifants River System in the Western Cape
is unigue. Nine of South Africa's indigenous fish species occur in this system
of which eight (hitherto described) are endemic. Skelton (1977) regarded three

“"wulnerable" ., Accord-

of these fishes as "rare", orne as “endangered" and cne as
ing to Farguharson (1952) and Gaigher and Pott (1973) various river systems could
have been interconnected during pluvial times. Fish migration probzbly took
glace from rivers to the rnorth, with a possible connection between the Clifants
Aiver and Orange River (situated to the morth) during the Pleistocene. Subse-
guent isplation of the 0lifants River lead to speclation and the present day

large proportion of endemics,

Man has had & direct and indirect influence on riverine blota by the introduction
of exotic fishes and zguatic plants, the extermination of animals such as croco-

diles and hippcpotami, the regulation of streams and ill-considered usage of land
(Chutter, 1973). Factors such as these have had an effect on the Olifants River,
especially on the endemic fish species. With the prospect of further development
along the west coast, the O0lifents River will he further exploited as greater de-

mands are mads on water supplies.

Physicochemical and microbiological investigations are probably the most accepted
methods of assessing weter guality. As is freguently pointed out in literaturs
on this subject, the results of these investigations provide inadequate criteria
for maintaining healthy aguatic communities (Dlive and Dambach, 1973). There
being limitation they reveal conditions at the instant of sempling conly. Chutter
(19?3) wrote that river gquality should not be eguated solely with water chemistry,

as the flow patterns, sediment load and biota should also be considered.

Biclogical criteria for water quality assessment have received a great dezl of
attention, especially during the past few decades (Al]anson, 1957;  Schmitz, 1570;
Chutter, 1972a; 0Olive and Dambach, 1573; Wilkinson, 187&; Hilsenhaoff, 1977;
Fratt and Coler, 1976]. Rest and Unzicker (1975) divided these various methods
into studies of community diversity using mathematical expressions (diversity ire
dices) and studies on indicator organisms; in both of which the meaning of the
calculated estimate is difficult to interpret (Chutter, ?975). Resh and Unzicher

stressed that to apply tolerance velues to groups of Indicator organisms is of
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cubious value, as tolerance values could only be sought at species level. Ewven
if identification to species level were possible (without considering time in-
volved), little is known of the species' polluticn tolerances. Tolerance values
for most parameters known for aguatic organisms, are based mainly on experimen—

tal studies; situations hardly ever to be found under normal environmental cO-

ditions.

When Chutter [19723) published his biotic index method for assessing water gua—
lity of southern African rivers, reference was made to the inherent problems of
such systems. His method was adaptec for Wisconsin streams by Hilsenhoff (1977)
who concluded that the diversity index cid not accurately assess water guality,
but that the biotic index proved reliable in ranking streams to water guality.
Wilkinson (1976) applied Chutter's method, tested it statistically, and concluded
that "...BIV (biological index value) appears to be a good general measure of

both organic and mineral pollution".

The aim of this study was to evaluate the water guality of the Olifants River

System for the period April 1978 — March 1979. Chutters method being used.

Nethods

The sampling locations ere shown in Fig. la. Collections were intendsd to ke
made concurrently with a fish survey, which did not materialise, In selscting
the locations, due consideration was therefore given to: accessibility, perer—
nial flow and urban develcpment, Aiver physicgrephy was rnot consicered. Rain-
fall was low during the period of survey, and after March 1975 water flow was

too low to justify further effort.

Locations were sampled at monthly intervals for macro-invertebrates from the
stongs-in-current biotope and partial physicochemical analyses of the water.
Marginal vegetation and sandy bottom benthos not being collected because of the

extensive arsa surveyed,

Chemical aralyses wers undertaken in the field, using a HACH DR-EL 2 Sngineers
Laboratory. Dissolved oxygen was determined with a YS5I model 54 oxygen meter.
The pH and conductivity were measured with a T & C model 800 pH meter and a

T & C model 2000 conductivity meter.

Quantitative benthic samples of 0,3 w° were collected at each of the locations
when stream Tlow permitted with & 0,1 m° modified Surber sampler fitted with a

net of 290 micrometer mesh (vide OLiff, 1980; Chutter and Noble, 1955; Chutter,
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