





























"'6.-

Other grasses present but only in smell guantities were

Cynodon dactylon, Bhrharta calyveina, Heterowogon contortus

and Theweda triandra.

Although grass plants predominated the number of grass
species was a small fraction of the total number of plant
species present. A number of loww=zgrowing bushes was found
scattered throughout the grassland., The more cormon species
Ware -

Agyrolobium harveianum,

Aspalathus chortophylla,

A, getacea,

Erica glumaeflgora,

Indigofera sp.,

Metalasia muricata and

Selago corymbosa.

There were a large number of herbs; of which the
commonest weresw

Aristea sp.,

Helichrysui SDPe,

Hypoxis STDe,

Lobelia tomentosa,

Tephrosia capensis and

Thesium Zpp.

The following grasses made their appearance on the lower
moister slopes:=

Agrostis lachnantha,

Andropogon appendiculatus,

A, gucomus,

Aristida junciformis,

Briza minor,

Digitaria eriantha,

Fulalia villosa,

Panicum stapfianumn,

Paspalum sSpDe.,

Pentaschistis curvifolia,
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Rhynchelytrum setifolium,

Setaria flabellatz and

Sporobolus capensis.

Other plants found only on the lower slopes were:i-—

Albuca altissima,

Ficinia capillifolia,

Fimbristylis sp.,

Kyllinga melanosperma,

Lobelia sppe,

Oxalis SE_ ey

Pelargonium sSp.,

Restio fructicosus,

Senecio sp.,

Senecio pterophorus,

Trifolium burchellianum,

Viatsonia meriana, and members of the

Commelinaceae and

Orchidaceae,

The Hydrophytic Vegetation, The hydrophytic vegetation

bordering the steeper north shores of the reservoir was
noticeably more discontinuocus than that on the south shore.
{Coupare rFhotographs 10, 11 and 12)., Pearsall (1922) as a
result of extensive observations in the Dnglish Lake District,
stated that the zonation of vegetation is primarily dependent
on the kind and degree of silting., He thought that variations
in the same lake were due to the effects of different degrees
of wave action and silting. Previously, Pearsall (1917) had
also pointed out that there is a marked difference between the
leeward and windward shores of Esthwaite Vater, The former is
nore subject to wave action which cuts a sloping terrace, mainly
below the water-line, continuous outwards into the lake through
accumulation of material washed back by the undertc. of the

waves., This terrace, at first gently graded, ends in a stecper
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The hydropaytic vegetstvion bordering the iributary

streams.

Conditions in the 'top' stream are described here,
Those in the other tributary were similar., The four
groups of hydrophytic plants distinguished by J. F. V.

Phillips (1931) were present in the riparian vegetation,

Cliffortia sppe. bushes lined most of the stream bank in

the upper reaches, whilst Cyperus fastigiatus was the

commonest species on the edge of the banks in the lower
reaches, Common under the Cliffortia bushes were one

unidentified species of moss, the liverworts Fossombronia

zeyheri, and Anthoceros natalensis, a terrestrial species

of Utricularia, which is a carnivorous member of the

Lentibulariaceae and Arum lilies Zantedeschia aethiopica.

A tall conspicuous grass bvetween the bushes was Danthonia

cineta, In the upper reaches the semieaguatic marshy

and reed-swarp plants were rare, but the submerged

algae Nitella mucronata, Batrachospermum dillenii and

Sirodotia huillensis formed extensive mats in the water.

Batrachospermum and Sirodotia were confined to the fast

flowing rivulet portions of the streams. Nitella was
comion in both fast flowing and stagnant water,

Aponogeton kraussianun was the commonest species of

the plants with floatirg leaves in the upper region,
In the lower part of the stream there was a large
increase in the amount of reedswamp and marshy semi-

aguatic vegetation. FYor example Juncus leomatophyllus,

Scirpus costatus, and the reedswamp plants Typha capensis,

and Phragmites communis, can form dense stands in the

lower more silted regions of the stream. Most of the
water surface in this region was covered by either

Limnanthemur thunbergianum, Scirpus globiceps*, or

Aponogeton kraussianum. The subnerzed alga Nitella

mucronata was common in the lower reaches but
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Chapter III

THE PHYSICO -~ CHEMICAL ENVIRCHNDENT

The collecting sites chosen for physical measurements
and collection of water samples are shown in Map 1. Views
of some of the sites are shown in Photographs 18 to 25.
Sites A, B and C were in the open water of the reservoiry
site D was at the mouth of the *top' tributary strean
site E was in the shallow water just above D (See Photograph
18); sites F, H, J, K and L were the lowcrmost pools in the
*top' stream; sites G, I, M, N, © and P were in adjacent

shallower repgions.

Fhysical methods. Figures for monthly rainfall in the

area of the reservoir and depth of the reserveir on the first
of .every month during the investigation were taken from
records compiled by the Engineer's Department of the

Grahamstown Municipality (See Tables 3, § and 10 in Appendix 1)}.
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mansanic hydroxide decomposes and iodine i: 1liberated in
an amount eqguivalent to the oxysen originally dissolved in
the sample., The iodine is titrated with standard sodium
thiosulphate usingz starch for the final staze of the titration.
The manganous sulphate and the alkaline potassium iodide
solutions were added to the water sample irmediately after
it was collected, The acidification and subsequent titration
wazpe performed in the laboratory. It was not found necessary
to use any of the published modificatioms of this nethod to
prevent any interference with the liberation of free iodine.
The dissolved carbon dicoxide content was determined by
titrating 100 m.l. of the sample azainst a 0,01 N sodium
carbonate sclution using phenolphthalein as the indicator,
immediately after the sample was collected, This is the
method described by Taylor (1949).

Gravimetric estimates of the total solids, i.e. the total

amount of dissolved and collecidal matter present in a known
volume of water after the sample had been passed through one
sheet of filter paper (Greens 795), were made by evrrorating
50 m.l, samples in weighed beakers first to dryngss on a hot
plate and later overnight in an electric oven set at 103o to
105%. 1In the morning the beakers were cooled in a desicator,
reweighed and the weight of the total solids in a litre of
water calculated.

The concentrations of nitrate, nitrite, and ammoniuvm nitrogen

were determined by the following colorimetric methods using

an absorptiometer, the phenol-~disulphonic acid method for
nitrate, the alpha-naphthylamine sulphanilic acid method for
nitrite and Nesslers method for ammonium. The basis of the
phencldisulphonic acid method is the formation of a yellow
coloured alkaline salt of 6-nitro-l,2,4-phenoldisulphonic acid,
which is formed when nitrate is added to 1,2,4-disulphonic
acid. The basic principle of the nitrite method is the

formation of a reddish purplish azo dye with diazotised
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were slow to develop. The temperature of the water
at the bottom never fell below 400, the temperature
at which water attains its greatest density.

On the 25th April a series of reading;s of temp:ratures
were made in the reservoir and at various sites in the 'top!
tributary stream (See Table 1 in Appendix 1). The surface
water temperatures in the shaded uppermoct parts of the
stream (2.7 13.500 above site M at 3,15 n»,m,) were lower
than in the pools (e.g., 17.2°C at site F at 2,15 p.u.) and
shallow parts of the lower reaches in the reservoir (e.g.
20,0°C at site D at 3.4%0 p.m.). Both in the stream and
reservolr the deeper waters were a few degrees colder than
the surface but there was no sign of a thermoeline, The
higzhest water temperatures were obtained in the shallow
bays of the reservoir,

Table 1 in Appendix 1 also shoWws the water temperature
on the night of the 1lst December at three depths, viz, at
the surface, at & ft, below, and at 15ft.5%ins. below - i,e.
on the bottom. The measurements were made at site B, As
in the pool at site F, the surface water temperature remains
above the air temperature in the wmiddle of the night., The
reading at 9.30 a.u. (ZO.OOC) would seem to indicate an
intermediate belt of warmer water between the surface and

boiton waters (both 18.9°C).

Chemical Investigations,

(i) Water, The results of the chemical analyses of the
water in the reservoir and the 'top' tributary strean are
shown in Table 3 of Appeniix 1.

The data for the ccntent of dissolved oxygen (5ee Tables
6 and 7 in Appendix 1) indicate that the deeper waters of
the reservoir and the pools of the tributary streamuwre
wvell acrated {e.z. 6.73 ng/litre of di.sclved oxysen from

the bottom water, site B, at 2, m.m, on 9.5.56 and 6,09





















3l

Whipple (1927) recommends that to free the sand filter
of entrapped air a small quantity of distilled water
should be added to the filter and the funnel should be
tilted from side to side to allow the air to escape. This
procedure was adopted.

During filtratiom of a sample the sand was kept covered
by water, The water suction punp was used to maintain
steady, gentle suction until most of the samnple had passed
through the filter., The remainder was allowed to pass by
gravity; At this point the rubber stopner was withdrawn,
the sand allowed to fall into a clean beaker, and the
inside of the funnel washed down with 5 ml, distilled
water, the washings falling into the beaker. The sand was
gently agitated by shaking the latter and then allowed to
settle until the supernatant liquid could be decanted into
a 10 ml, measuring cylinder, The washing of the sand was
repeated until the washinzs bulked to 10 ml. which were
transferred to an apprepriately labelled sampl. vial. 1.
sample was then ready }or microscopic examination,

A Rafter microscopic counting cell of 1 ml, volume was
used, The floor of the cell was divided inte ten equal
squares,

The cell, having been carefully filled and covered with
a cover slip, examined qnder a binocular microséope,lusing
1/6in, objective and magnification x 10 eyepiece, The
e-amination followed a routine pattern, i.e, a preliminary
survey, noting the general distriﬁution of organiems and
rarer types, then their identification, counting and
measurenent,

In respect of each sample a permanent Styrax mount of
diatoms was made for use in identification.

According to Whipple (1927) the results obtained by the
Sedgwick-Rafter method are accu?ate to within 1™, Others

c¢laim a probable error of less than 5. The American
























Filamentous algae were rarely seen associated with organic
matter in this region,

Dbs¢rvations were made of the development of aufwuchs
comnunities on fresh leaves of Limnanthepum and Apgonoseton
immersed in water at sites F and L. The ob.ervations vere
qualitative and few in number,

Algae growing on aguatic leaves aftur immersion in the
surface layer of water, at site F, for 17 days from 2%#,11,56

to 11.12.56,

Limnanthemun Aronogeton
leaves ' leaves
Achmanthes sp. Closterium sp.
Coleochate sp. Coelastrum sp.
Cymbella sp. Bunotia sp.
tunotia tenellas Gonphonema sp.
Bunotia spp. (2) Cedog;onium sp.
Gomphonema sSp. Staurastrum sp.
Netzeschla sp. Synedra sp.
Dedogonium sp. A few unidentifieg
flagellates,

The leaves of Aponogeton were in a more advanced stage

of decay than those of Limnanthemum at the end of the period.

There was a greater number of protozoa assocliated with the

leaves of Aponogeton than with those of Limnanthemum,

Algae growing after immersion in the surface layers

of water on different Limnanthemum leaves for periods:-

From 13,1,57 From 13%,1,57
To 16,1,57 To 50.1.57
3% days 17 days
At site F
Achnanthes minutissima Achnanthes minutissina
Diploneis sp. Amphora sp.

Funotia tenella . Cosmari—-mn sp.
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occurred on the 24th March; for diatoms on tke 9th January,
During May to October totals of both were small, Figures
for the tributary stream show a similar trend,

The commonest algae found floating in the reservoir were

Staurastum manfeldtii, Sphadvzoswa sp., Trachelomonas Bpp.,

(T. hispida and T, volvucina)Fnd Melosira granulata, During

March and April Botryococcus braunii was abundant but is

omitted from Table % as no reliable numerical estimate was

possible, The two Trachelomonas species were the only algae

present constantly throughout the year although less numerous
in winter,
The peak period for Melosira seemed to occur during

December - January, whereas Staurastrum and Sphaerozosma

were nore abundant in March (See Table 3 in Appendix 2).

There was no phytoplankton specifically characteristic of
the populations of the tributary stream, The algae collected
in the water sampleswere of the same species occurring, but
in greater abundance, in the nearby aufwuchs communities, and
presumably originate from the latter (See Tables 4 and 5 in
Appendix 2},

The estimates of populations of free-floating algae made
from different depths at site B on the night of the lst
December showed no changes during the period 6 p.m, to 9 a,m,

on the following day.

The c¢ulture experiment, The estimates of the total algal

populations in the four nutrient media of the culture experiment
are shown in Table 14. It can be secen that the addition of
extra nitrate or phosphate has increased the size of the

algal population. It would appear that the addition of
phosphate and nitrate delays the peak population although it

is eventually the largest population. The total number of
diatoms per litre of each culture solution are shown in Table

15 of Appendix 2; Here again the addition of nitrate arnd

rhosphate pr uced the largest population.






Chapter V

THE ANIIALS

The investigation conducted under this heading followed
generally the lines of that concerning algae, ise., it sought
to identify species, to note their distribution, to assess the
size and any variations of the populationg; also to note
feeding habits.

The animals are discussed under three headings:

1) =zooplankton,

2) other invertebrates and

3) vertebrates.

Methods of Collection.

(i) =zooplankton. Collections of samples were made from
the main waters of the reservoir. They were obtained at
regular monthly intervals between June 1956 and February 1957,

usually at 3 p.m, The method used was to tow a conigal net
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Black bass lay their esss in a ﬁest made of a variety
of materials such as stones, gravel, among fibrous roots,
or on a hard bottom deposit. In all cases the nest is
carefully fanned free from silt and mud. A bottom of soft
deep mud is unsuitable for nesting and under these conditions
the fish do not spawn, or if they do the eggs are not viable,
In the Jameson reserveoir a suitable area for nesting would be
the shallow littoral region where the bottom deposit is hard,
Cther decper parts of the reservoir bottom are not so suitable.
As the water level in the reservoir fluctuates irregularly, it
is probable in any year that some of the eppgs were destroyed
by exrosure, Also the young fry would lose the protection of
rooted aquatic plants, This fluctustion of the water level
and a lack of planktonic food were probably the most important
factors limiting .‘he gize of the bass population rather than
the presence of too many predators or some unfavourable
chemical factor in the water. The gambusia mosquito fish are
viviparous and so fluctuations in water level would not
interfere with their propagation.

The amphibia were represented by Several species of Rana.
These insectivores were plentiful near the mouth of the 'top?
tributary stream where thaey were noted actively moving in the
water or resting amongst the floating vegetation,

Two reptiles were sesn near the reservoiry the water

lepuan Varanus niloticus, and the water tortoise Pelomedusa
subrufa. According to the "Guide to the Vertebrate Fauna
of the Eastern Cape Frovince" published by the Albany Museum

(1957) Varanus ﬁilciticus ", es0ccurs in all the rivers of our

region, Large ones scometimes travel far freonm water, visiting
fowl-houses, etc. Is carnivorcus and egg-eating, fond of
crabs, snails such as the large Achatina, frogs and toads,

especially Breviceps and Bufo, the prey being swallowed whole,
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for any one year may be exceptional in some feature.

To counteract the disadvantages of lack of time and
assistance, the collecting methods chosen were simple;
the field apparatus was compact and lizht for ease of
transvwort. During any one visit to the field, specimens
of animals or plants were collected, water samples drawn,
and physical measurements made which tended to reduce the
effect of variable factors.,

Ricker (1937) pointed out that estimates of a plankton
population made from total counts of individual samples
are subject to sampling errors. These errors can be allowed
for only if the distribution is known to be random or when
the methods of collection are designed to overcome the lack
of randomness. Langford (1953) concluded that ".,.,.a lack
of randomness should be assumed in individual instances,
until the opposite has been provens..."? Variations ia the
abundance of plankton Eccur in both horizontal and vertical
directions as well as with time. To overcome these variations
fully, replicate vertical series of samples should be taken
frequently at a number of stations in the open water throughout
the secason., BErrors in sampling other cowmrunities of organisms
and in measurements of physicow~chemical features of the
envirconment should be allowed for in a similar manner, In
practice it was impossible to collect the adequate number of
samples., As a result only major variations, that is
consistent differences over a period or trends, will have
mach meaning.

A plankton net towed the length of the reservoir should
eliminate irregularities in the horizontal distribution of
plankton., No species were found in vertical tow-nets that
did not occur in the surface samples. Thus qualitatively
the surface samples were representative of the deeper waters

of the reservoir. Unfortunately the smallest organisms, the
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