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I. INTRODUCTION

The hydrobiological surveys of the tributaries in the Tugela
river basin continued, in 1961, with work on the Mooi river, the
fourth largest tributary, comprising the southern and south-western
margin of the basin. The work was designed as a comparative study
against the background of three previous surveys, viz. those of the
Tugela river itself (Part I), and its tributaries, the Bushmans (Part II)
and the Buffalo (Part III) rivers respectively. The whole series was
undertaken by the National Institute for Water Research of the
South African Council for Scientific and Industrial Research, for the
Town and Regional Planning Commision of the Natal Provincial
Administration.

I1. DESCRIPTION OF THE BASIN

a. General

Figure 1 is a map showing the sampling stations on the Mooi river.
the main features of the topography, geology, rainfall and vegetation
in the basin have been described in Part I of the series. For easy
reference, maps of the main physical characteristics are given in
Figure 2 (a)—(d), which are reproduced by kind permission of the
Town and Regional Planning Commission.

FIGURE 1.
MOOI RIVER CATCHMENT

Showing 1600 ft contours and

sampling sites.

SCALE O 5 10
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FIG 2

MOO! RIVER CATCHMENT (AREA 1260sg mls)
PRINCIPLE CHARACTERISTICS

(b)PHYSIOGRAPHIC REGIONS
2

‘ Bashalt
Stormber g O
) 13 erliments

Beauiort

|
K)roo"
!

Ecca

Hi
- Bg)u'omr(\;d Esccrpment

:
=== L

g'orem a gpu s,
Mooi River Uptands

interton-E.stcourt Plain
2, Middle Tugela Valley
Z (Thornveld)

(d) AGRO-ECOLOGY

- Hgnngoni Veid 10sG mils.
#8 Ory Thornveld 362sgmls.
Tail Grass Veld 309 sgmls.
Highland Grassveld 571sgmis.
Mow Bergveld 8 sgmis,

12 0 10 MILES

Delin' S Welsh

b. Flows

Average flows for the only completely gauged stations on the
river, those at Mooi river pump station and Muden have been plotted
in Figure 3. The data are available for the last fourteen years and the
averages do not yet form a reliable gauge of the variations in river
flow. In particular the averages for the months of September and
October have been unduly influenced by high and unusual floods in
September and October 1957. Maximum flows occur in Summer
(January and February).

c. Zonation

Figure 4 presents a profile diagram of the river. In length the Mooi
is one quarter that of the Tugela (OLIFF 1960), and its zonation is
similar to that recognised and described for the Tugela, with the
zones following the topographical features to a greater or lesser degree.
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The two uppermost zones of the Tugela, viz. the source and
waterfall zones, however, are lacking in the Mooi as in the Buffalo
(vide OLIFF 1962, Part IIT), and the river rises in a mountain torrent
zone at an altitude of 7750 feet. This zone soon grades at Gladstone’s
Nose into a foothill torrent zone which extends for about nine miles
to the Glenfern Bridge.

From Glenfern Bridge to Mooi River township the river flows
through a foothill sandbed zone for about eighteen miles. Here the
gradient of the river is gentle, and pool-like conditions are found,
particularly in the lower reaches where the river begins to meander.

Below Mooi River township the gradient of the river steepens and
Foothill sandbed and rejuvenated torrent zones alternate for some
twenty seven miles as far as Muden. From Muden the river grades
into a lower river Sandbed zone, and finally flows into the Tugela at
the very end of a rejuvenated zone.

III. METHODS AND LIMITATIONS

The methods of sampling and analysis were the same as those used
in the survey of pollution in the Bushmans river, described in Part
IT of the series and were subject to the same limitations. Two sets of
samples were taken — one set in March to show summer conditions
and one set in August showing winter conditions.

IV. CONDITIONS IN THE RIVER

Analyses of water samples taken from the Mooi river during the
survey are shown in Table I.

As in the Tugela, the water was alkaline and the concentration of
dissolved solids was comparatively low, with a considerable increase
downstream largely in calcium and sodium salts. Judged by the 5 day
B.O.D. test there was little organic matter except below Mooi River
town where pollution occurred.

Below Muden a considerable increase in T.D.S. was observed - in
fact the concentration of dissolved solids practically doubled in the
five miles below Muden. This was probably due to the seepage of
irrigation water back to the river. Some sulphates were present
throughout the course of the river. These sulphates are expected in
waters flowing over both the Stormberg and Ecca series of rocks
which the river traverses.
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V. POLLUTION

The survey revealed some interesting forms of pollution. A feature
encountered for the first time was what might be called natural
pollution. As mentioned above, the river gradient is gentle in the
foothill sandbed zone below Glenfern Bridge, the flow is correspon-
dingly slow, and falling forest leaves, dry grasses and other plant
litter accumulate in the river in autumn and rot, leading to conditions
of mild pollution. Faunal characteristics indicating these conditions
are high numbers of Nais sp. (56 %), and Simulium spp. larvae
(24 %), and a restricted Mayfly fauna (3 species only). Such con-
ditions are mentioned by HYNEs (1960) as occurring in Scotland and
it is of interest to find them occurring in Natal.

Below the township of Mooi River effluents from town drains and
a milk and a meat processing factory resulted in a considerable
increase in the level of the 5 day B.O.D. in the dry season when the
river was low. The fauna was made up of large numbers of Nais sp.
(86 9,) and Chironomidae, features indicative of maintained organic
pollution (cf.Bushmans river results).

The fauna at Seven Mile Drift, about 7 miles below the township,
was nearer normal, though a considerable algal and diatom growth
and a rather high percentage of Elmidae which are algal browsers,
indicated that the environment was probably still somewhat en-
riched.

There was a considerable growth of diatoms and algae, Spirogyra
spp. and some increase in the numbers of Chironomidae below the
irrigation settlement of Muden. These conditions, indicative of
enrichment, may have arisen in three ways. Firstly, from enrichment
with salts leached from the irrigated lands, for surplus water is often
returned to the river from the lands. Secondly, the diminished water
in the river in winter is used for watering quite large numbers of
stock, and is also used for domestic purposes by the natives in the
reserves, and this use may lead to some enrichment. Thirdly, nutrients
probably also come at least partly from ground water in the lower
part of the valley, for the concentration of solids in the water in the
lower in the river rises sharply in the dry season as the river flow
drops (vide OLIFF 1960). Nitrates have been detected in crystals
deposited on the river banks from seepage which has dried up.

VI. THE FAUNA

a. General
Collections were made with the same fine meshed net as was used
in the Bushmans and Buffalo river surveys. The collections were made
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once in March at the end of the wet season and again in August late in
the dry season when the river was low.

b. The Biology

Tables 2 (a) and (b), 3 (a) and (b), and 4 (a) and (b), list the animals
constituting over 5 9, of the total population. This level was used in
conformity with previous work. Tables 5 (a) and (b) show the per-
centage composition and the number of species in each collection.
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PERCENTAGE COMPOSITION OF ANIMALS COMPOSING OVER
94 OF FPOPULATION
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The distribution, composition, and zonation of the fauna of the
Mooi was very similar to that of the Tugela. Mayflies formed over
50 9, of the total population, Caddis-flies were present in low num-
bers, and Simulium larvae and Chironomids formed approximately
1—30 9 of the total population, except at stations where pollution
occurred. In the stones in current there was an increase in the number
of species found during the dry season, and the reverse was true in the
marginal vegetation.

The effects of pollution, which was largely organic, upon the
river fauna were remarkably similar to those described in the study
of the Bushmans river (1960) and require no further comment.
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Perhaps the greatest individual feature about the fauna of the
Mooi, in contrast to other rivers examined in the basin, is the com-
parative richness of the Entomostraca and Chironomidae in the
marginal vegetation, particularly in the dry season. This arises
naturally both from the nature of the slow flowing, rather lentic
Foothill Sandbed zone above Mooi River, and from the natural
enrichment of the river in this region. Such conditions have pre-
viously been described by HARRISON (1958) in the Berg, and Allanson
in the Juskei rivers (1961).

One other important feature was the almost complete absence of
the mayfly Neurocaenis discolor, between Rosetta and Middlerest.
The significance of this is not understood. HARRISON (1958) noted
that Neurocaenis was not abundant in silted parts of the Great Berg
river, and silt may restrict the distribution of the species above Mooi
River township, but the river below Mooi River contains many rapids
and reaches with comparatively swift flows, and such conditions
should support the species, which is not greatly sensitive to pollution,
(vide Bushmans river, OLIFF 1960).
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TABLE 4a

PERCENTACE COMPOSITION CF ANIMALS CCRSILTUTING
55 Ok OVER OF Tdis TOTAL POFULATION

Karbery Kool Eiver | siddlerest| Keates

Bottom sediments Bridgeu Weir above Weir Drift
August collection town

Tubifex sp. 1 - 5 -
Branchiura sowerbyi Bedd. - I 5 -
Limnodrilus spe 10 - - -
Chydorus spherious (0 F.ie.} - 8 - -
Eucyclops euacantus (sars) 1 11 - -
[Parascyclops porpel (Rehberg) - 11 4 -
Cypris sp. - 52 - 42
Cypridopsis gregaria (sars) - - 8 -
[C. hirsuta Sars - - - 172
Cypretta sp. - - 9 -
Baetis harrisoni Brnrd. - - 9 -
Centroptilum excisum Brnrd. 2 - 1c -
Caenis sp. nov. 8 - - -
Caenis sp.3 - 2 12 -
Procladius spi - 2 9 -
Tanytarsus sp.l 4 - 8 -
Chironominae sps4 4 - & 3

VII. DIsCUSSION

The study of the Mooi river has served to confirm the general
uniformity of the hydrobiology of the tributaries of the basin. The
distinctive features which the river possesses arise from peculiarities
inherent in the nature of the catchment and the gradient of the river.

The faunae of the stony-rapids in the rivers in the basin which
are the most diverse of all, and which are the most sensitive to changes
in river physiography, and those resulting from pollution, show a
pattern of many species restricted to the head waters, and a few more
widely distributed species in the middle and lower reaches of the
rivers. It has been suggested previously (OLIFF 1960), that temperature
is possibly the most important factor controlling the distribution of
species, but it is recognised that other factors such as the quantity
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TABLE 4b

PEKCENTAGE COMPOSITLON OF 4¥IMALS CONSTITUTING
&6 OR OVEK OF THE TOTAL POPULATION

IBottom sediments Kamberg Rosetta Above Below Nooi at | Keztes
T Bridge Bridge | Mooi ool Muder % | Drift
March collection River River

Nematoda 3 44 - 46 - -
Tubifex sp.l 19 - - 1 - -
Limpnodrilus sp.l 12 15 - 1 -
Branchiura sowerbyl Bedd. - 8 - 3 40 -
ilacrocyclops - sp. - 8 - - - -
Cyprid juvenile - g - - - -
Cypridopsis sp. - - - 20 - -
Baetis harrisoni - - 6 - - -
Centrortilum excisum Brard. - - 14 - - -
Caenis sp.3 6 - 19 2 - -
dicronecta piccanin Hutch - 9 23 1 e -
Procladius Sp. T 8 2 2 - -
Tunytarsus sp.l 6 - - - - -
Bheo tany tarsus sp.6 20 - 6 - = -
Chironominae sp.l - - — 1 60 -
Crironominge sp.4d - - 18 1 - 100
Cera topogonid sg.l 23 - - 1 — -

| |

% not quurntitative

of silt, changes in current speed, and changes in the nature of the
substratum, all play a part. High current speeds, low temperatures
and a substratum of large stones etc., usually occur in the same
places, at the heads of streams, usually at high altitudes. In support
of the importance of temperature, it has been found that torrential
parts of well forested, coastal streams, where water temperatures are
as low as those in the head waters of the Tugela river, contain many
typically head water species (SCHOONBEE, unpublished data, OLIFF,
unpublished data).

Thus, wherever low temperatures and torrential conditions occur
with little silt, at least some species of the torrential zones will be
found, and wherever temperatures are high and silt considerable,
mid- and lower-rivers species will be found. The question of tracing
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which factors limit the distribution of any species is properly one for
the physiological laboratory and cannot easily be solved from field
studies where there is no control of the many variables.

The features of pollution in the Mooi river on analysis are not
much different from those observed in detail elsewhere in the basin
and serve only to confirm the general applicability of results gathered
to date. The basic nature of the rivers in the catchment and the
effects of pollution on the conditions in the rivers are now known and
documented for future reference.

The findings of studies in polluted places have been completely
in line with other workers and nothing can be added to the excellent
statements of HAWKES in KLEIN (1957), and HyNEs (1960), except to
record as others have done (HARRISON 1958, ALLANSON 1961), that
pollution has basically much the same effects in S.A. as it does
elsewhere.

It is now generally accepted that the pollution community is the
only reliable indicator in assessing pollution, and this is clearly true.
Nevertheless, experience shows that few observers ever have difficulty
in recognising major pollution from a few simple ‘indicator’ features.
A massive growth of ‘sewage fungus’ type of algae, and the presence
of tubificids is safely indicative of gross organic pollution without
further detailed analysis. The presence of masses of Naididae and
Chironomidae indicates considerable sustained organic pollution. A
considerable growth of filamentous algae, especially Spirogyra sp.,
and diatoms with an otherwise normal fauna on the other hand, is
indicative of nutritive pollution, i.e. the addition of plant nutrients
including phosphates and nitrates to the water from some source or
other. The total absence of life, algal and animal, is just as clearly
indicative of pollution with toxic material.

However, when dealing with lesser grades of pollution, and with
what HYNES has called problems of subtle pollution, full community
analysis provides the only complete answer. Small shifts in the
dominance of certain species, e.g. increases in the numbers of Si-
muliidae and Chironomidae with slight organic enrichment, then
provide clues to the nature and source of the polluting material, and
also become parameters for assessing the combined effects of pol-
lutants on the environment as a whole.

Experience in the survey work in the whole Tugela river catchment
thus has served to confirm the usefulness, and even more the ne-
cessity, firstly of having a reliable background of information on
conditions in the water, both chemical and biological, and secondly
the necessity of collecting detailed information on the flora and fauna
of the riverine community wherever an attempt is made to assess the
effects of pollution.
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As a river type the Mooi river represents perhaps the best
graded river of the Tugela system. It contains reaches with the least
gradient in the basin. These regions of slight gradient give the river a
slow flowing, almost lentic character in places. Muddy bottom
sediments accumulate, and in places a rooted aquatic flora of Po-
tamogeton spp. et al., and the alga Nitella sp. flourish in the low flow
season. Such conditions are ideal for Entomostraca and Chironomi-
dae, and the density of these animals is correspondingly high.
Elsewhere, where rejuvenation is proceeding, and rapids and sandbed
reaches alternate, the conditions and the fauna are similar to those
previously described in the Tugela and Buffalo Rivers.
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