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INTRODUCTION.

This account is of work started under Dr.A.L.
du Toit in the Irrigation Department during the years
1921-1925 who published a summary of results obtained up to
that time in the Transactions of the Minutes of Proceedings
of the South African Soclety of Civil Engineers in 1928.

On returning from a period of 5 years spent in South West

Africas where attention was &lso given to underground water
problems it was found that a mass of data had accumulated

and this has continued to accumulate.

Thig work has been tabulated and analysed up to
the latter part of 1935 and so it 1s possible to present
the results obtalned from 20,000 boreholes sunk by the
Union Irrigation Department's Boring Branch, 1,500 boreholes
sunk by the 0ld Cape Government and several thousand
results communicated by private drilling contractors. With
this mass of information it has been possible to study the
various aspects of this problem in greated detall than has
been done before, and many new facts have emerged as the
result.

During the course of the time spent with the
Irrigation Department and later the Geological Survey many
of the sites of the boreholes have been visited and the
rock formations threugh which they extend determined, from
others samples have been received and determined in the
Geologlcal Survey. It 1s resalised that the data from
boreholes not visited may contain inaccuracles, but 1t 1is
belleved that the information given is essentlally reliable
and the generalizations regarding the water-bearing
propertles and the prospects of the different formations
are sound.

The/...
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The analysis and tabulations of the results have
all been done by the writer and most of the card indexing
as well. Latterly assistance with the clerical work was
obtained from the Natlve Affalrs Department and from the
Librarian of the Geologlcal Survey.

Thanks are due to Dr.A.L.du Toit for advice and
criticism and Mr.A.D.Lewls, Director of Irrigation for

permission to use the boring records,

RESULTS.

The results dating as they do from 1900-1935
are representative of both dry and rainy seasons. It 1s
known that the water levels rise after ralns and fall after
droughts ad the following figures will show. (Figs.2,3 & 4.)
These results are representative of both conditions.

In carllier drilling operations advantage was
taken of the more advantageously placed situations and thus
it would be expected that the earlier results would be much
better, but it has been found that generally there is
practically no ldfference s.g. the Crystalline Rocks in the
Pletersburg District. Average yleld per borehole

1909 -~ 1921 20,700 gallons per diem.
1921 -~ 1925 20,800 " " "
1925 - 1930 20,100 " " "

This 1s the same for other formations in other parts as well

though differences are sometimes somewhat greater.

ENERAL.

The geological structure undoubtedly plays a
major part in controlling the occurrence of the underground
water. Folding and faulting together with uplift and
erosion have brought to the surface the large area of the

Crystalline Rcocks. Large displacements which have
ocourred along major faults have restricted the circulation

of undefground water in the neighbouring areas, as e.g. the
large/...
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large faults in the Dolomite and Pretorlia Serles.

Solution channels in the Dolomlte are controlled
partly by the structure and partly by other factors. These
channels permit a fairly widespread circulation but faulting
and folding frequently confine them to limited areas. Most
of these channels lie below the level of the major streams
and thelir tributaries. In most inst nces the channels
permit the circulation of underground water in interstream
areas.

The structure in the areas underlain by the Karroo
series appears favourable for a widespread circulation (e.g.
the Great Karroo and the Springbok Flats) and in places as
in the Auob and Nossob Areas, South West Africa such a
circulation exists; but the character of the sediments is
not equally favourable. The rapld change in character of
the sediments along the strike and dip where sandstones are
replaced by impervious shales and the presence of shales and
shaly sandstones are not favourable for a widespread
circulation of underground water, The presence of well
developed Joints and bedding planes is very favourable but
the innumerable intrusions of intrusive dolerlte and the low
porosity ol the sandstones again upset the rapidity and
continuity of flow.

The structure of the Pretorla beds, a serles of
dipping quartzites and shales with intrusive dlabases 1is
highly favourable to a widespread circulation.

Not only do the major elements of the geological
structure infiuence the underground water but minor features
are equally, or posslibly even more important. These minor
features exert a great influence locally upon the occurrence
of the water. Most fallures to obtailn adequate supplises
of water are dus to locating the site in a structurally
unfavourable place.

Lhe/...
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The numerous igneous intruslions into the sedimentar)
rocks play a great part in affecting the circulation of
underground water in the intruded rocks, springs often occur
in the vicinity of these intruslons. The chlef examples are
the intrusive dolerites in the Karroo Serlies, the intrusive
diabase sills in the Pretoria series, the dykes and quartz
veins in the Dolomite and the crystalline rocks. In
dissected areas underlaln by schist or gnelss boreholes
should te located so as to take advantage of the accumulation
and circulation of the underground water as shown in Fig.5.

/f/ — e
. . .
L' -

A has a small catchment area, and water that seeps into the
ground moves down the planes of schistosity. B has a larger
catchment because water 1s available from the schistosity
planes intersected and suppoly is augmented by water moving
down the Joint planes. This prineclple 1s applicable in
many of the areas underlain by the crystalline roocks.

Thus as can be seen and as 1s mentioned often
further on the minor structures play a very large part in

underground water conservation.

ARTESIAN CONDITIONS.

The term arteslan 1s used here not to denote any
borehole in which the water rises above the water-table or

)

local underground water level™, but borsholes in which the

hydrostatic pressure 1s sufficient to ralse the water level

above the surface of the ground.
There/...

(1) 0O.E.Meinzer - Outline of ground-water hydrology with
definitions. U.S.G.S.W.S.P., 494,
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There are no large artesian basins or slope
structures in the formations dealt with here. Artesian
areas of small extent are to be found in the Karroo Serles
in Gibeon District(z) South West Africa in the Dolomite
Series in the Springs and Barkly West Districts and in the
Crystelline Rocks in Namaqualand.(S) A few odd flowing
boreholes are due to relatively local structures.

The Great XKarroo and the Springbok Flats areas
both poassess the requilsite siructure but acsording to du Tolt
in the case of the latter "The intake area on the north may
be insufficlent, the beds themsselves are not consplcuous for
permeability, while there are certain concealed rildges,
which might interrupt the movement of water along the bottom
of the basin., Such a barrier was struck in the 1546 foot
borehole on the farm Diepsloot, while practically all the
other deep borings, from 500' to over 800' have given only
limited pumping supplies.

There 1s even less reason for supposing that the
Great Karroo constitutes an artesian area. The porosity of
the sandstones 1lc¢ low, while the formation 1s intersscted by
a maze of dolerite intrusions, which would act as barriers
to the underground circulation.

In the Gibeon District South West Africafé) a
fairly uniform dip of the pervious Ecca sandstone has pro-
duced flowing boreholes, which occur along the Auob and
Nossop Rivers.

In the Dolomite ares a few flowing boreholes are
reported. These evidently penetrate solution channele that

contain/...

(2) H.F.Frommurze -~ Flowing boreholes in the Gibeon Rehoboth
and Gobabis Dists. S.W.A. (T.G.S.S.A.)

(3) Merensky H. Artesian Water in Namaqualand. Joh. S.A.M.

(4) A.L.du Toit. Geology of S.Africs.
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contaln water under sufficlent head to make them overflow.
Unless the channel is closed at or near the lower end there
is not likely to be sufficlent head to produce a flowing
borehole.

Fig, 6.
S
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On the farm Goedgedacht 38, District Springs, Transvasl, a

cf

borehole sunk by the African and Europsan Investment Company
struck water at 450' in broken dolomlite which rose to the
surface and flowed at the rate of 8,000 gallons per hour;

at 1800!' the borshole plerced an igneous dyke. (Fig.6.)

The borshole at the Hotel in Delmas in the same
district about 5 miles away flows at the rate of 100 gallons
per hour under evidently similar conditlons. At Boetsap in
the Barkly West District, Cape Province, a borehole over-
flowed under similar conditions. The Dolomite forming
high ground to the west and a shale band formed the
impservious layer.

An unusual occurrence of artesian water in the
area underlain by the Crystalline rocks in Namaqualand has

(x)
been described by H.Merensky.

Fig.7. After Merensky.
Merensky points out the novelty of this occurrence where
Jointed and laminated gnelss forms the aquifer and quartzite
(2) the impervious bed. Borsholes in this area have
ylelded up to 6,000 gallons per hour, the water being under

high/...

(x) H.Merensky. Artesian Water in Namaqualand. Joh.S.A.M.
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high pressure.

He states further that he has been able to locate
five similar synclines and has found that not only the
troughs but also the limbs of the structures are capable of
yielding considerable supplles.

A further possible area of artesian water is the
western extension of the Sunday River Valley(g)whore
Stormberg lavas and tuffs lying in a basin with impervious
Stormberg clays and marls below may provide water under
pressure. The quality of thls water 1s very doubtful as mos

of the ground water in the locality is braok.

pr—

(2) H,F.Frommurze. Chapter on Underground water in the
Explanation to Sheet 150 Sundays River.
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THE WATER BEARING PROPERRIES OF
CRYSTALLINE ROCKS.

INTRODUCTION.

These rocks have been extensively bored into for
water because boring has been the only means of supplying
water to large areas and so making these tracts avallable
for settlement. This 1s especisally so in the case of the
drilling done by the Government, as very large areas in the
Northern and Western Transvaal and in Namaqualand and
Bughmanland which are being opened up and settled under the
Land Settlement Pollcy are underlain by the Crystalline
Rocks.

In 1925 10% of the boreholes sunk by the Govern-
ment asince the date of Union penetrate the ancient granites
and gneissosfx D To-day this figure has risen to twelve
percent,

Most of this drilling activity in these rocks has
taken place in the Northern Transvaal (see Fig.8) followed
by the Western Transvaal and Bechuanaland, while the North-
Western Cape has only a few boreholes in comparison with
its dimensions.

TOPOGRAPHY.
(x2)

Du Toit divides the whole area of Crystalline
Rocks up as follows:-

*(a) Barren ranges and rock floored valleys with curved
surfaces scallng off under insolation (as in the arid central
belt of Namaqualand); (b) bare exfolating hills rising

from a plain of deep red sand that 1is mostly underlain by

the/’..

(x I) Du Toit Borehole Water Supplies in South Africa Trans.
and Mins. of Proc. S8.A.Soc.C.E.

(x 2) Du Toit Loc oit.
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the more gnelssic and friable types (Bushmanland); (c)
bush-clad undulations and flats with reddish soll and bare
knobs or tors (Pietersburg); (d) rolling country with
coarse pale soll concealing the decomposed rock and showing
few outcrops (Western Transvael); (e) red sandy, bush-
covered plains with the fresh rock close to surface in
places (Eastern Lowveld); and (f) bushy plains with great
thickness of superficlal deposits concealing the solid rock
as in Northern Rustenburg, Mafeking, and Vryburg".

WATER SUPPLIES.

The quantity of water avallable from the under-
ground supplies in these rocks 1s dependent upon their
behavlior under weathering, which in its turn depends upon,
firstly, rainfall and, secondly, topography. This 1is
illustrated by the following table:~

DISTRICT OR AREA t% IEPTH AVERAGE YIELD FER

10 BOBEHOLES IX GALIONS or
RAINFALL waoTER PER DIEM FAILURES.

Ven Rhynsdorp s i 7480 44
Kenhardt g 93" 9370 68
Nsmagualand & 5. I0" a1 12070 47.3
Bushasnland
Vryburg 15" 94! 16800 30
Mafeking 0" o8¢ 18730 36
Northern Rustenburg " ur 18500 89
Western Transvaal
Schweizer Renelke-
Christisna 8" LY A 135000
Lichtenburg 0" 40 28240 7.8
Ventersdorp, Klerksdo
Tolaaransstad P g 3¢ 50 35
Pretoria~Johannesburg s+ 47 24900 22
Northern Transvaal
Waterberg 18" 80! 10400 55
Potgletersrust " 79 16430 20
Zoutpansberg a3 77 19700 a
Pietearsburg o 85’ 20400 F
Letaba 33 70! 25300 34
Barberton IsH 80! 4370 o
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It 1s seen that the ylseld and the depths for each
area react to the increase in the rainfall; this result
being modified by excessive weathering in the rock, when the
yields drop. The same happens if the position of the site
is far from a dralnage line when the percentage of fallures
increases,

In conclusion it may be stated that 1t is almost
impossible to foretell the success of a borehole in the
crystalline rocks. The chances of success are 7 in 10, but
this varies in the different aress according to the
topography of the ground and the rainfall.

The water 1s to be sought for in (I) jJoints,
decomposed areas l.e., if deoompositionX4 has not gone too
far so as to seal the passages within the rock (3) in and
against dlabasgse dykes and sills, quartz and pegmatite veins,
crush gzones,etc.

The magnitude of the supplies obtalined are
surprisingly good averaging 7500 —w—=—w- 28000 gallons per
day at average depths from 60 - 200' which compares favour-

(xI)
ably with results obtained in the United States of America

(x2)
(13000--28000 at depths of from 30 to 300'), in Kenya

where an average of 24,400 gallons per day was obtalned at

1545, ?nd in Southern Rhodesia 2000 -~ 20,000 gallons per
x3
day.

Distribution/...

(xI) Ellis.E.E. Occurrence of water in crystalline rocks
U.S.G.8.W.8.P.160.

(x2) Sikes H.L. Underground water resources of Kenya
Colony. Kenya Colony and Protectorate.

(x3) Dixey A practical handbook of water supply.

(x4) Sandford X.S. Sources of water in the N-W Sudan

p.412 Geographical Journal London, Vol,LXXXV No.5
May 1935.
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DISTRIBUTION OF THE CRYSTALLINE ROCKS,

(1) In the Transvaal
(a) Northern and Eastern Transvaal. Comprising

Pietersburg, Zoutpansberg, Waterberg, Rustenburg,
Letaba, and Barberton.

(b) South Western Transvaal, Bloemhof, Christiana,
Wolmaranstad, Klerksdorp, Lichtenburg and
Ventersdorp.

(¢) Johannesburg - Pretoria mass.

(2) In the Cape Province
(a) Mafeking and Vryburg.
(b) Kenhardt, Prieska, Van Rhynsdorp, Bushmanland,
Namaqualand.

The granitic and gneilssold comples ooccuples
practically the whole of the low-lying vortions of the
surfaoe of the country stretching northwards frpom the ranges
south of Pletersburg to the Limpopo and beyond. Eastwards
it is continuous with the area underlaln by granites,
gnelsses, and schlists which extend from Pletersburg beyond
the Murchison Range along the lower courses of the Selati,
Letaba, and Olifants Rilvers.

The country north of Pletersburg, however, differs
from that to the east and especlally from that about the
Murchison Range in the comparatively small development of the
more basic types of Schist. The rocks of the northern
portion of this area include many massive types in which a
gnelssic structure is only feebly developed and which appear
to have been derived entirely from rocks of igneous origin.

An enormous varlety of rocks is to be found in

M/.l.

(xlg Traverse of Zoutpansberg G.S. Tvl. Rept. 1906.
{(x2) A.L.Hall - Handbuch der Reglonalen Geologie Band VII -
7a - Union of S.A.
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this area; massive granites, gnelsslc granite and true
gnelss ocour, the varlation being due to differential
movement during consolidation. Baslc Schists, larbles, and
Quartzites belonging to the clder rocks lnvaded by the
granite, coarse masses, dykes and sills of pegmatite;
younger basic intrusion, dolerites and gabbros; and various
rocks formed by assimilation of older formations by the
granite all play thelr part in the general complex.
Weathering 1s extensive, both chemlcal and mechanical, and
large arsas of porous decomposed rock are produced which
extend downwards to more than fifty feet where the rainfall
1s heavy as along the Drakensberg Escarpment.

In the Low Country mechanical weathering pre-
dominates with production of typical rounded forms; this 1is
also seen in Pletersburg 3district.

Country underlain by the Crystalline Rocks 1is
generally fairly well bushed - and covered with red and
white sandy soll on the flats.

UNDERGROUND WATER SUPPLIES

Operations for boring for water have been carried
out extensively in this northern and north-eastern area and
up to the time of writing the results from 800 boreholes
have been reviewedeS) The results are as follows:

District./...

(x3) A.L. Du Toit -~ Borehole Water Supplies in the Union
of S.A. Trans. Yins. Proes. S.Af., 8oc.C.E. 1928,
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DISTRICT YATERBERG FOTGIETERSRUST ZOUTPANSBG., PIFTERSBG. LETABRA BAREERTON
No. of holes 0 ™ 332 283 77 19
Av.depth in ft. 168 136 150 146 150 164
Av.depth at which

water is struck, 122° 98" Ioat I00°¢ 100¢ 103!
Av.depth to which water

rises(rest level). 80 el 7 84 70 60
Av.daily gquantivy in

gallons. 10400 16430 23500 19400 26200 43700
Per cent of fallures 85 30 24.4 5 24 30
For cent of holies

strilking water at depths

y“t“ tm 300' [d - 0.6 - - -
Far cont of holes deeper

than 300' striking water

sbove 300° - - 6 2.4 - 5
Per cent of holes deeper

than 300' blank. 10 2 3 2.1 3 -
Anmaal av.rainfall in

inches. 15 20 23 3 33 35

A conglderation of these interesting results show a
rising yleld with the increase in rainfall prooceeding from west to
east reaching e maximum in the Zoutpansberg District. Thenoe
procesding southwards and eastwards there 1s a pronounced fall in
the Pletersberg area though the rainfall 1s increasing, indicating
the fact that this rainfall has not such easy access to the countr
rock, probably due to the thicker covering of soll and the extreme
effects of weathering, the result being to close the crevices and
pores with argillaceous and collolidal material hindering in-

(1)
filtration.

This point 1s further stressed when the results
obtalned in the crystallines in the Barberton Distrioct are

considered where the rainfall is from 25 to 40%. Here salthough

phenomenal results han?ﬁatained at selected spots, the effect
of the extreme chemical weathering 1s very obvious.

Thirty per cent (30%) of the boreholes are fallures and
in the log of each 1s reported "decomposed rock, running sand,
running mud* etc., indicating that the texture and cohesion of

the/...

(1) Borehole Water Supplies in S.A. by Du Toit and the Journal
of the Hyderabad Geol. Surv.Vol.2 pt.2.W.S.P. No.l Capt.

Leonard Munn.O.B.E.
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the rock has been destroyed by decomposition.

The high percentage of fallures from the Letaba is
due to the above causes with the addition of large areas of
close gralned sshists, which have been found to give poor
results when drilled 1ntosl) especially so when the drilling
takes plmce away from the main surface dralinage lines,
differing in this respect from the area round Bandollier Kop
Northern Transvaal, and the Genesa block in the Vryburg
diutriotfl) This faoct i1s partiocularly noticeable along
the Murchison Range where, when the drilling takes place
away from the course of the Selati River or its tributaries,
results are poor and fallures increase.

A further noticeable feature is that although the
mean level of the water when struck differs by 22' in the
different areas, the mean rest level differs by only 20!,
Drilling to depths exceeding 300' in this seotion of the
crystalline rooks would appear to be of no value., Fallures
are high but include all holes not giving more than 1000
gallons per 24 hours, also those which were abandoned owing
to various technical difficulties met with by the driller,

On geparating as far as possible the results ohtai
ed from the different bypes of rock the following are

obtained:-
(1) CHISTS.,

sburg. Zoutpansbers. Letsba
Av,.total depth of

borehole in ft. 173 143 160
Av,.depth at which water

was struck in ft. 116 119 110
Av.depth to which water

rises in ft.rest level 83 80 81
Av.dally yleld in galls. 12000 12200 20000
Percentage of fallures 1l 11 36

(2) Crystaliine/,.

(1) Borehole Water Supplies in S.A.by Du Toit and the
Journal of the Hyderabad Geol.Surv.Vol.2 pt.2.W.S.P.
No.l. Capt.Leonard Munn. O.B.E.
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(2) CRYSTALLINE LIMESTONES.

Pletersburg  Zoutpansberg  Letaba

Av,total depth of

borehole in ft,. 104 145

Av.depth at which water

is struck in ft. 58 124

Av.depth to which water

rises in ft.rest level 38 o7

Av.dally yleld in galls. 35600 18950

(3) BASIC INTRUSIONS (DIABASES, GABBROS,ETC.)
Av,.total depth of

borshole in ft. 150 144 125
Av,.depth at which water

1s struck in ft. 110 107 71
Av.depth at whioh water

rises in ft.rest level 71 73 49
Av.dally yleld in galls. 23150 26090 35000
Percentage of failures 22 18 %

The points brought out by the above tabulation are
the comparatively poor results obtained in the schists, and the
high yields from the basioc rocks. The limestones vary greatly
in their results in the two dilstricts quoted which may be due
to the chemical weathering which has had a bad effect on the
waler-carrying properties of the granites, but makes the
limestone better agquifers by enlarging more rapidly the
solution cavitles and channels.

The concluslions arrived at from a study of these
results, and also of the probability ourves attached (see
Figs.8.a,b,c,etc.) are:

(1) That if boring sights are scientiflcally selected
there 1s a falr chance of getting water until a depth of 180!
is exceeded; below this depth the possibility 1s remote and
drilling becomes speculative.

(2) One in every four boreholes 1s likely to be a
fallure increasing to one in every three in Letaba and

Potgletersrust/..
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Potgletersrust, and one in every two in the Waterberg. This
is due to a variety of causes, drilling on unlikely sites,
nct continulng operations to a requisite depth, varilous
accidents during the ocourse of drilling making it more
economical to move the site, extreme conditlons of weathering,
and the presence of unfissured blocks which consequently
contaln no water.

(3) ©Sohists should be avoided where possible and the
basic intrusions be taken advantage of, as the iatter act
(a) a8 underground dams to the water in the porous zones and
Joints, (b) cause subsequent minor Jointing and fissuring
in the surrounding rock, (¢) are more jJointed, fissured, or
decomposed than the surrounding rook and thus carry the
water themselves. The same applies to quartz reefs, aplite
 and pegmatite dykes,eto. |

(4) The futility of drilling below a depth of 300! in
the hope of gettinzg a supply of water ls made very obvious
by the figure of 0.8 of holae which strike water below that
depth. The rest of the holes deeper than 300! eilther sirike
water above that depth or ars total blanks.

(5) Apart from the surface decomposition which gives
rise to basins and zonss of vorous rock the water 1s
agsoclated chiefly with the Joinis which the probablility ourw
seems to indicate are about 20 to 40! apart, and are
weathered and porous from 5 Lo 10! on either side. The hard

(x)
fresh rock does not carry water.

summary/....

(x) K.S.Sandford Sources of Water in the N.W.Sudan Geog.
Journal Vol.XXXXV 5.lay 1835.

C.W.CGrabham. Water Supnlies in the Anglo-Egyptian Sudan
Khartoum p;%&./? 3
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17.

SUMMARY OF BORING RESULTS,

PIETERSBURG CRYSTALLINES.

QUANTITY IN GALLONS PER DIRM

e o l1- I0o 20- 30- 40- 80- @- 70- 80- 80-
ept boles 1000 10000 20000 30000 40000 50000 80000 70000 80000 90000 I00000
in feet from which

information

was ottalned
0=80 29 2 7 6 2 3 2 4 2 1
51. 100 88 3 2 B ? 8 4 4 2 2 4
101.150 48 1 2 12 3 2 1 1 5 1
151-200 ] 2 12 4 1 2 1 2 1
201-250 12 9 1 1 1
251300 2 1 1
TOTALS 203 8 8 48 14 14 9 11 4 8 6

ZOUTPANSBERG CRYSTALLINES
0-50 37 2 6 3 5 1 5 3 9 3
51100 89 2 26 19 19 6 2 2 4 8 1
101150 77 1 38 20 6 3 3 4 3 1
151-200 4 21 13 4 2 2 2
201250 12 9 2 1

TOTALS 250 3 94 60 33 16 6 13 7 2 5

CRYSTALLINE ROCKS IN THE NORTHERN RUSTENBURG DISTRICT.
DISTRIBUTION

The area underlain by thesse rocks in this district
lies to the north of the Witfontein Rand and is bounded by the
Marico and Crocodile Rivers.

The formatlon conslsts of coarse grey and pink
granite and blotite gneiss. Veins of quartz and pegmatites
are of frequent occurrence, and there are also dyke-like
intrusions of diabase.

Exposures are rare. The country is flat with gentle
8lopes towards the rivers. Extensive deposits of deep sandy
red and brown soils are interrupted occasionally by belts of
grey or black clayey soils (black turf). A 1little "ouklip®
and some surface limestone is to be seen assoclated with the

turf./. e
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turf. These belts usually follow the lines of drainage,

and the limestone has undoubtedly been derived from the
dolomite of the Witfontein Rand to the South, having been
brought down in solution in times of flood from that quarter
A few miles to the South-west of the Croocodlle River and
running roughly parallel to it is a more undulating belt of
country along which exposures of granite and gneiss are
fairly common, especially about the locality known as
Witpoortje on the road from Holfontein to Oolies Drift.

The Calcareous Tufa 1s often found beneath the
801l covering snd in places attains a great thickness.
Especially so 1s this along the Holfonteln and the Khaman-
ianes sloots where it occurs in rather marked zones. The
average thilockness of the limestone as calculated from the
measurements made in 60 boreholes is 56'. It is remarkable
that this considerable overburden of a porous and absorbent
nature does not seem to have any effect on the water supplie:
obtalined and with the excention of one case, B.H.No.3547
does not carry any water itself, particularly as it hase
been noticed that large floods from the south are rapidly
absorbed on these plainLX)nor does the absence of this
ocovering occur where there are failures because in the case
of 31 holes which failed to strike water the average depth
of the tufa was 48!,

The rock 1s often found decomposed to considerable
depths, as much as 195' having been reported, while a furthe
feature of this rock is its broken nature which according to
borehole logs versists to depths of 140'-150'. In one case
a six inch vein of decomposed material carrying water was
reportsd at a depth of 216' from the surface.

Observation/...

(x) Du Toit.A.L. Borehole water supplies in the Union of
South Afrioca.
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Observation in the fleld has shown that this de-
composed and Jointed granite carries most of the larger
supplies of water, and in this way it 1s simllar to the
crystallines further north and east. A polnt of difference
however 1s that the schistofie and follated varletles of rock
are apparently in no way superilor to the compact granites
in their water bearing capacities, which 1s different to the
ocourrences N and S, In the same way the basic intrusions
prove to be poor water carriers here as they are in the
Pretoria-Johannesburg area and differ from those of the
northern area where they are superior to the invaded rock.

The Jointed nature of the rook on the other hand
has its disadvantages as the jJoints tend to deflect the dril:.
from the vertical and many of the fallures are dus to this
cause, as the boreholes have to be abandoned before reaching
the depth necessary to obtain water. In other cases cavitie:
developed along Jjoints absorbed water to such an extent that
drilling had to be abandoned.

UND UND WATER SUPPLIES.
The averages calculated for the 234 boreholes sunk

in this area up to date are set out below:-

Dlabase only.
Number of holes 234 37
Average total depth of borehole in feet. 188 203
Awerage depth at which water was struck 160 170
¥ to * * riges 117 124
Aworaso daily footage
*  yield in gallons 18,500 17,20C
Percentage of failures 50 594
Percentage of holes drilled deeper than)
300! wNu1
L] L] " " " #
which strike water below 300'
which strike water above 300! 2.5
which are totally blank N1l

Two facts emerge from this analysis
(a) The waters are very deep here and

(b) The fallures are higher than in any other part of
the Unilon;

but in splte of these adverse features, the yield per

suoceesmllo cee
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successful borsehole is dlstinctly good.
SUMMARY OF BORING.
NORTHERN RUSTENBURG CRYSTALLINES.

Quantity in gallons uer 4lem.

Total Fo. l- I0e e e 40- 50 B0= V= 8-
Depth of boreholes 1000 0000 20000 30000 40000 50000 60000 70000 80000 90000
in feet from which

fnforaation

was obtained.
V=50
51-100 2 ] 8 4 1 1 2 1
101-160 ks 5 8 9 3 2 2 1
151200 48 4 20 14 3 4 2 1 2
201-250 15 1 4 ? 1 2
251.300 3 2 1

In connection with the high number of failures it

should be pointed out, however, that 30% of these were
abandoned for varlous reasons before they were deep enough.
In this formation if the rock does not get too hard, no hole
should be abandoned before a depth of 250' 13 reached except
for reasons of economy. A further 20% of the failures
struck water but less than half a gallon a minute.

That there are localities practically without
underground water in thls ares seems to be the case, for on
the adjoining farms Smithfield, Worcester, and Swellendsm a
total of 10 boreholes falled to give a practical supply
of water. Others with similar unfortunate records are
Merino Walk, Middelveld, Zuurverdiend, YMoorland 449, Modder-
pan 792, Tarmtentaal Pan (Portion of), portion of Hartebeest-
kuil; Loggerinde Hoek and portion of Tyldindal 61. It
would appear that here as in Mafeking the results from the
orystallines are always better along the "laagtes" than on
the bults differing from the findings in the area around

(x1)
Bandolier Kop and the Genesa Block.

(x1) Du Toit A.L. Borehole Water Supplies in the Union of

South Africa.Trans.of Mins.of Proc.of S.Africa.Soc.
C.E.1928.
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DISTRIBUTION.
Comprising three large exposures (a) in the

Ventersdorp-Klerkedorp and Wolmaranstad Districts; (b) in
the Lichtenburg District and (c¢) in the Schwelzer Reneke and
Christiana Districts, the rocks are exposed by folding and
dpnudation or denudation alone of the overlying Ventersdorp
and Witwatersrand Seriesfxg)

The outcrops, which are not oommon, usually occur
as low Danks along streams or in valley bottoms such as in
the case of (a) the Schoonspruit Valley; (b) the Hartz
Valley and {(¢) the Jagdsprult Valley. The country underlain
by these rocks is generally low and slightly undulating and
extensive depcsits of sandy soll, alluvium and vlei deposits
in the nature of grey clays and black turf effectively

conceal most of the so0lid rock.

LITHOLOGICAL.

The rook is often highly decomposed at the
surface and sometlmes down to a considerable depth,

(gggcimens have shown that most of the rock is e
medium gralned grey rarely pink muscovite granite, schists
are not common and are very seldom to be found as outcrops.
Disbasee are also rare.

The position of the rock on the lower ground, its
degree of decomposition snd the fair rainfall have com-
bined to meke this rock & fair underground water carrier
as an examination of the results obtained by boring will
show.,

UNDERGROUND WATER SUPPLIES.

In the first area comprising portions of the

Ventersdorp-/...

(x2) Holengraaf. Geology of Portion of the Klerksdorp
Dist. T.G.S.8.A. 1905,
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Ventersdorp-Klerksdorp and Wolmaranstad Distriots the
results of 67 boreholes have been examined and the averages

are as followsi=-

Average totel depth in feet 104
depth which water was struak 66
' depth to which water rises 33
" daily quantity in gallons 26,560
Percentage of fallures i
1) Total fallures
(2) Insufficlient water 66%
(3) Not deep enough 9
Percentage of borsholes deeper than 300! Nil

In the second area which lies entirely within the
Lichtenburg district the following results were obtained:-

Number of Boreholes 240
Average total depth of boreholes in feet 118
Average depth at which water was struck 85
Average depth to which water rises 40
Average daily yleld in gallons 28,240
Percentage of fallures 7.5

1) Total fallures 72

2) Insufficlent water below 1000gpd. 28

3) Holes not deep snough nil
Percentage of boreholes deeper than 300! nil

The third area comprises portions of the Schwelizer
Reneke and Christiana Districts. The rainfall here is lower

and the average results correspond.

Number of boreholes 105
Average total depth of borehole 118
Average depth at which water is struck 20
Average dally quantity obtained per borehole 19,000
Average depth to whioh water rises 57
Percentage of failures 25%

Total fallures 50%

§2 Water below 1000 gpd.

Holes not deep snough 10

Percentage of boreholes deeper timn 300! nil

SUIMARY/ . veos
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SUMMARY OF BORING RESULTS.

LICHTENBURG CRYSTALLINES

0-80 49 15 10 7 4 8 1 2 e
51-100 10 3 3 24 AU 8 14 4 ] 4
101-150 44 1 7 123 12 3 3 1 3
161-200 13 1 4 4 1 1 1

TOTALS 22 4 857 5 4 15 26 L 1 13 8

SCHWEIZER RENEKE - CHRISTIANA - BLOEMHOF CRYSTALLINES.

.

Total Eo.of
boreloles

Depth fyom whieh 1000 l- 10 - 30- 40- B~ 60~ - 80-
information 10000 20000 30000 40000 50000 60000 70000 80000 90000
was obiained

0-80 b1 1§ 5 3 1 3 2 3

51-100 62 1 28 10 10 5 3 2 1 2

101-150 3 1 14 B 1 3

151-300 3 3

T0TALS 104 2 49

As seen the reduction in rainfall 1s followed by
a reduction in yleld and a greater depth to the supply.

The name "0ld Granite", given to the rock which
forms the greater part of this area, arose from the necessity
of distinguishing these bodles from the later granitic
intruslions forming part of the great Plutonic Complexes of
the Bushveld and Palabora where the granitic rocks are known
as the "Younger" or "Red Granite'.

The latter rocks are also developed in the South
and South Western Cape.

The 0ld Granite, together with assoclated schists
forming the group which we have cslled the Crystalline Rocks,
is the oldest formation 'in this area, and forms the floor

upon/...

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2022



C M

~
= 3

3rctnTaJ¢s

/
=N Wy /"‘*‘o'“3§ﬁu§¢,

UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

&
&

ﬂ UNIVERSITEIT VAN PRETORIA
e

Roba ///if/n} Ouvrves

I'rl/sfi fliwe focks Z/C‘ﬁ‘h/ur;. Lt

Byshen line ~ hrobo ble deptis Iy wate
Sl it T ki S it

A

T T v T +v—

100
Ae/Jls n f«f. e e

6'7, g4,

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2022



Rreen 727:; .

FheIssl

- o~ — —
PrroeJoedng

&
&
W UNIVERSITEIT VAN PRETORIA
J UNIVERSITY OF PRETORIA
e

YUNIBESITHI YA PRETORIA

Sclum')u Bomehe - lhyisTa ua —S/an-h/ Xisls

[rysf;a/{n\c ﬂ’o(‘s
Broken (:u—/n‘s/ﬂ diAThs {o walev
lafive 7:e/ds

Probads //7? Curves.

Salid lime

100

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2022



upon which the oldest sedimentary formatlons have been laid
down. It may be regarded as the central rock mass of the
ares both physically and geologlcally -~ representing a
denuded granite dome from which the sedlmentary formatlons
dip away on every side,

DISTRIBUTION.

Situated between the towns of Johannesburg and
Pretoria, immediately north of the former, it forms an
extensive tract of comparatively low-lying undulating country
conslsting of alternating "bults" and "vleis". It
terminates abruptly to the south against the well defined
escarpment formed by the Witwatersrand System and to the
north by the low 1ll-defined rise formed by the Black Reef
Serles.

The shape of the exposure is roughiy elliptical
measuring about 28 miles by 20 miles glving an area of
approximately 300 sq.miles over which the gresnite is exposed.

The surface 1s covered by grass, but bushes only
grow in narrow strips along stream courses, baslc dykes,
crush zones and along sheltered northern aspects.

Situated as it 1s on the northern slopea of the
maln watershed of the Transvaal, the drainage system con-
slsts of a number of small streams flowling in a general
northerly direction together constituting the head-waters
of the Crocodile and its tributary the Jukskel River.

LITHOLOGICAL:
By far the larger portion of the area is occupled

by granite, the predominating type of which 1s a coarse
pinklish-grey rock with a few flakes of white mica, and a
1ittle blotite and hornblende. Modificatlons of this type
are frequent, usually less acld in character and occurring
in well marked bands in the more acid rock. These
diorites/...
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diorites are more common in the marginal portions of the

area.
Highly foliated varieties are also met with es-

pecially along consplicuously developed lines of crush which
traverse the area. Schistose rocks are common along the
line of Jjunction with the quartzites at the base of the
Witwatersrand System. These variations have an important
bearing on the water-carrying capacity of this group. Tough
acld rocks identiflied as quartz felsites are found to the
north of Krugersdorp near Mulders Drift, and small areas to
the north and east of Krugersdorp and West of Zuurfontein
are characterised by a series of basio rocks consisting
mainly of amphibolites and Serpentines.

In addition the granite 1s traversed by numerous
intrusive dykes and irregular bodies of rook generally
classed as dlabase, whioch also cut the Witwatersrand system.
They show no signs of foliatlon and orushing, but at the
contact the granite is often softened and orushed.

In oclose proximity to the ocentral mass, yet
separated by younger rocks and the Rietfontein fault of
some magnitude 1s a long narrow strip of granite.

It outorops intermittently from Elandsfontein No.ll
a few miles East of Johannesburg, in an easterly direction
as far as the farm Vliakfonteiln No.7.

North of the above locality and east of the central
masg, the granite again appears at the surface on the farms
Tweefontein No.l1l6 and Zesfontein No.l170. It occupies an
eliintical area four miles long and one mile broad, partially
aocvered by thin Coal Measures. Surrounded by Black Reef
Series dipping to the east and west it has apparently been
exposed along an anticlinal fold with a north and south axis
which 1s connected with an extensive system of faulting

extending/...
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RIA

extending into the neighbourhood of Pretoria.

UNDERGROUND WATER SUPPLIES.
A total of 188 boreholes have been sunk in these

rocks up to the present, and the rasults give the followling

averages:
(1) For th 1t
Average total depth in feet 130
Average depth at which water was struock 1n feet 94
Average denth to which water rises in feast 47
Average dally quantity in gallons 15,000
Percentsage of fallures 35%
" of holes deeper than 300!
Exceptional supplies i.e. greater than 100,000 0.7%

gpd.
In the case of the fallures 50% were total
fallures and 20% had insufficlent water,in the case of ther!
tt. holes were not bored deep enough. Of the holes over 300!
none obtained water from below that depth.

(2) Average for the dlabsse inbrusions and the schistg.

Disbage Schistas.

Number of holes 10 34

Average total depth in feat 133 132
" depth at which water was struck

in feet. 90 94

" "  to which water rises in %, 45 39

" daily quantity in gallons 8,500 36,000

Percent of failures 30% nil

The schists give exceptionally good results,
followed by the granites the diabase yielding the least of
the three, which is different to the results obtained in the
districts of Pletersburg, Zoutpansberg and Letaba where the
schlsts have the smallest Qield and the diabases the highest
doubtlegs due to lithological and topographlcal differences.

The position of the schists in this area at the
base of the Orange Grove escarpment receiving the run off
from the hard lower Witwatersrand Series is such that the
replenishment of the underground water is large. This
coupled with thelr porous nature gives conditions which are

suitable/...
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sultable for the development of the large supplles.

That the diabases themselves glve poor results
here i1s obvious but experience in selectling sites in thls
area has shown that the presence of a diabase dyke or sill
is a feature to be taken advantage of.

That dry parts occur in this area has become
obvious, where evidently due to the fresh unchanged nature
of the granite, its positlon on elevated ground, and the
tightness of the Joints, subterranean cohditions are such
that the collection and storage of water underground is not
favoured. The vicinity of the Half-way House is an example
of this,

In selecting a site the first thing to be looked
for here 18 an area of schists; 4f these do not occur then
diabase dyke or sill or one of the many crush zones might
be utilized., Falling allthese, surface signs which point
to the fact that weathering has taken place in the rock
below should be sought., It 1s advisable to avold the

massive outorops of fresh hard rock wherever possible.

(2a)

DISTRIBUTION:

The area consists of a slightly undulating
country of monotonous aspect. On the south drainage 1is
effected by the Dry Harts River, while on the north are the
various tributarlies of the Molopo, namely the Mosita,
Setlagoll and Maretsani Rivers, and the Ramathlabana Spruit.
To the west are the Mashowing and Kuruman Rivers.

In the east there is comparatively little
vegetation, most of the timber having besn out down for use
in the Kimberley mines or destroyed by bush~fires, but
west of the railway the country is usuzlly covered with
large thorn trees, while the ground is thickly grassed.

Over/...
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(x)
Over almost the whole of the division of Mafeking,

and westwarde through Genesa the basement rock is granite
and gnelss, but exposures are hot frequent on acoount of the
oonsiderable depth of reddish~yellow sandy soll. At many
places depressions in the older roocks have been filled by
chales and boulder-clay of the Dwyka formation. This
latter is seldom of sufficient depth to carry underground
water,

LITHOLOGICAL:

The rock where exposed 1s usually a well foliated
mscovite-granite or gneiss, with the foliation planes
dipping at a high angle. The rock may be veined by
pegmatites and aplites or traversed by quartz-reefs both
of which practice has shown to have an influence on the
movements of underground water.

Both granite and gnelss are more or less de-
composed, and this alterstion extends below ths surface to
a varlable depth; the more micaceous gneissic varieties are
usually altered to a greater degree than the compaot un-
follated granites. The reason for this is the different
rates of expanslon and contraction of the constituent
minerals by which planes of wesknecs are developed in the
rock. The very well~banded gnelsses, with regular layers
of quartez, felspar, mica and hornblende, may have a high
degree of fisclbility imparted to them through this prooess,
alded by minersl decomposition. This conditbion ie favour-
able for the penetration end retention of raln water.

In boring, sc long as the granite encountered is
deccmposed as shown by cavities, fissures, clouded felspars,
softness,etc.,there 1s always a possibility of obtaining

water, In somes cases spparently eolld rock has contained
numerous/....

(x) du Toit.A.L. Underground water in South-East Bechuana~
land,Cape. T.Trans.S.A.Phil.Soc.1906.

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2022



numerous mioroscopic fissures and cavitles and the borehole
has ylelded a considerable supply. The latter condition
usually exists along Jjoints.
The more compact varieties of granite will in
most cases yleld little or no water. In boring or sinking
wells,sites should not be chosen where the granitic rock
forms marked outorops; 1f possible preference should be
given to sites situated where pans occur on the formation.
Here as elsewhere in the Union and indeed in
other parts of tha(X)world the granite and gnelss have
proved most uncertain rocks in which to bore for water and
 failures must be expected.(see averages).
The rainfall in this area averages about 22" per
annum. The run-off is very low, hence practloally the whole
of the rainfall will have to be accounted for by ths procsss

of storage, evaporation and transpiration.

UNDERGROUND WATER SUPPLIES.

The average results obtalned from 210 holes bored
gince Union and 25 holes which are pre-Union show some
interesting figures.

It can be deduced fairly easily from the better
results obtailned previous to 1909 that only the most favour-
able sites were used first, and the fall in dally yleld and
increase in depth to the water which came later indicates
that the expansion whisch took place forced people to

utilise the less favourable sites.

AVERAGES.
Total number of boreholes 210
Average Total depth in feet 168
. degth at which water was struck 125
" to whioh water rises 98
" daily yield in gallons 18,730
" daily footage 5-10
Percentage of fallures 1/3 of which are not
) deep enough. 38%
J50ver 300' in depth 59,

of which 20% are without water,60% obtained
water before 300! was reached and 20% have

water below 300!'.
(x)U.8.G.3. Water Supply and Irrigation Paper No.l60. p.19.
Occurrence of water in crystalline rocks by E.E.Ellis,
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In the more westerly of the two Rallway Grants
in this distriot the superficlal deposits overlying the
crystalline rocks were found to attain considerable depths
80 that boring had to be continued to depths greater than
usual before striking water. The superficlal deposits
were sand, limestone, Kalaharl red clays and surface quart-
zites or silcretes.

The averages results obtalned from 60 borsholes
sunk in this area differ considerably from those in the
rest of the district and are thus presented separately viz.

Total number of borsholes 60
Average total depth in feet 360
" depth at which water was struck 272
" P to © " »rises 220
" daily yield in gallons 11,900
Percentage of fallures 58%
Percentage of boreholes over 300' in depth 24%
Average depth of superficial deposit in the
successful boreholes 224
Average depth of superficial deposit in the
unsuccessful borsholes 270

In Vryburg 152 holes are recorded and the averages

are as follows:

Average total depth 150
" de?th at which water 1s struck 105
" to which water rises 94
: quantity of water per day in gallonsalé, 600

daily-footage

Percentage of total fallures 30.3%
" of boreholes over 300! deep
" " " gtriking water below 300' .6%

Generally the fact emerges that apart from some
borsholes sunk in the Genesa Block in Vryburg, observation
shows that it 1s advisable to take advantage of the drainage
lines or laagtes wherever possible, as in the Rustenburg
area; particularly is this so in the northern portion of
this area.

In the Mafeking Rallway grant mentioned before,
holes sunk on the bults were,with few exceptions, fallures.

Similar results were obtained in the northern section of

vryburg,/...
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Vryburg, but here even some of the laagtes such as the
Kagole and Makgaalo falled to produce resulis in certain
portions, evidently due to the physlocal condltlon of the
underlying rock.

(2p)

(1) NAMAQUALAND.
The coasgtal belt or Sandveld: Thls country consists of a

low sandy shore followed inland by a wide expanse of red
white sand, which varies from several to in some places
seventeen miles wlde, through which the underlying crystal-
line rocks rarely come to the surface. It is poorly
watersd, but derives benefit from the sea-mists. The
latter supply sufficient molsture to keep a desert type of
vegetation, consisting of euphorblas, mesembryanthemums,
aloes, acaclas, and a few grasses, in good condition, so
that a comparatively large population of sheep farmers are
able to derive sustenance for thelr flocks.

The rocks seen are mostly schists and schistose
granite seamed with quartz velns and pegmatite dykes.

The rainfall is low, about 5" per annum, of which
over 75% falls during the winter months. In spite of these
unfavourable conditions large supplies of underground
water are stored in this area as 1s evidenced by the
waters obtained in shafts along the old narrow gauge rail-

way at Five Mile and Seventeen Mile Station, and also the
several springs discharging along the coast and at Koek-
fontein and Soebatsfontein,

(2) THE STRIP OF HILLY COUNTRY LYING BETWEEN THE ZANDVELD
AND THE BUSHMANLAND PLAIN:

The level of this portlon stands at from 1,000
to 3,000 feet above the sea. The surface 1s uneven, con-
slsting of desp valleys filled with sandy solls lying
between large and small hills of granite often dome shaped.

In/...
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In the valleys the major farming operations, wheat
growing, of this part of the District are carried on.

Various granites generally in a falrly fresh and
solid condition ars the chief rocks exposed, basic intrusions
are rare. This 1s the best watered part of the District,
the water issulng generally as small springs from Joints and
decomposed zones in the hard rock, without any regularity
with regard to horizon. These Jolnts and zones are also

made use of for tapping underground water with the drill.

(3) BUSHMANLAND PLAINS.

Out of this great flat the tops of chalns of hills
emerge, formed chiefly of highly altered sediments and
gneisses with an occasional intrusive body of granite.
Between these projectlions are large deep valleys fllled with
granite debrls and sand often consolidated by carbonate of
lime into a soft rock. This recent formation has been proved
to extend to a considerable depth in places; e.g. at Goubles
Vliei 200' was encountered in a well, at Nolsables 350! is
reported from a borehole, and in a well at Bloemhok 150' was
plerced.

At the bottom of this loose materlal generally on
the 0ld valley floor or in the decomposed rock forming the
valley floor are streams of water which can be tapped at
sultable spots by boreholes.

The valleys gradually fall towards the Orange River
where, as at Pella and Hankries, large streams issue at the
surfece, these being formed by the Joining of the various
underground waters.

VAN RHYNSDORP.
Here conditions are very similar to those in

Namaqualand i.e. low rainfall, sand covering the ocoastal belt,
desert vegetation,etc.

The sandy coastal strip 1s followed inland by an
area in which rugged hillls of granite §utcrop which gradually
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disappear in a sandy plain, thus corresponding in a small
scale to the three features of Namaqualand.

The rock exposed is generally gneissose granite
though occasional areas are seen in which the parallel
structure 1s not marked. A large variety of both granite and
gnelss is found. Both rocks crop out in great curved
surfaces that are kept bare and free from vegetation by the
splitting off of slabs along cracks roughly parallel to the
surface. This process also goes on in the rocks with a
gneissose structure that is not highly developed and may be
seen on any of the consplcuous kops or klips in the Hardeveld
such as Krakal Kop, Olifants Voet and Oskop all of which show
the roughly concentric breaking up of the cocarse gnelssose
granite.

The more gnelssose the structure of the rock the
eagler it weathers in this area, as seen by the fact that the
hard granites generally form the tops and slopes of the hills.

KENHARDT: AND SOUTHERN GORDONIA.
This area is practically an eastern continuation of

Bushmanland consisting of vast sandy plains and sparse hilly
outorops of rocks. The main dralnage line, the Orange River
and 1ts tributaries, has cut through the sand covering and
exposed the rock which varies tremendously in kind and com-
position all sorts of schists, gnelsses, granites and ine-
truslons aplites, pegmatites, and baslec rocks are to be seen,
but the general classification is Swaziland System with

intrusive 01ld Granlite and Gnelss.

UNDERGROUND WATER SUPPLIES:

Compared with other areas underlain by these rocks
in the north and east of the Union the boreholes are very
sparsely distributed over thls vast tract of country as owing
to the poor nature of the vegetal covering the number of

inhabitants/....
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inhabitaents carried per square Lile 1s very low,

In Van Rhynsdorp a total of 40 boreholes in these
rocks have been congidered of hwich 38% are total falilures
and 6% have insufficient water for practical purposes.

The aversage results areas follows:-

Average total depth in feet 215

" degth to water in feet 171

" to which water rises in feet (rest level) 121

" daily quantity in gallonas 7‘460
Dally footage 2'-20"
Total fallures 38%g44%
Holes with water but insufficient for use 8%)
Holes with depth greater than 300! 20%

" " L " "% without water 2.2 %)

" # " " " " with water above )

300! 6.7 %)20%
" .- " # " with water below

300' 11.1 %)

The outstanding feature here is the comparatively exceptional
depths at which the water can be found in this area as s.g.
in the horeholes Nos.2365, 9388, 11531 and 12068, the
respective denths being 374!, 365', 338! and 3€0', this 1s
rare and can only be parallelled in the crystallines of the
Northern portion of the Mafeking District. Similar to the
conditions found in the latter dlstrict 1s the presence of
200-300!' of superficlal deposits on top of the rock itself.

Another pscullarity of the underground water is 1its
saltnesa. This however it shares with the waters obtalned fro
other formations which ocour under similar conditions of low
rainfall on the Atlantic Coastal belt such as the Malmesbury
Beds both here and in the Malmesbury Distriet also the younger
granite in the Malmesbury District.(x)

The (*)superfiolal deposits which conceal so much of
the older rocks in thls area are known to contain CaS0, and
NaCL,etc. derived from their origin and subsequent submergence
under the sea, and it 1s possible that water percolsting
downwards from a meteoric origin at the surface to the site of
underground storage above or 1ln the hard fresh rock beneath,

must/...
(x) Explanation Sheet 1 Cape Town. Chapter on Underground

() g?g?ﬁﬁg%gﬂl@%%ﬁgﬁ&?ﬁmnmwmswmpen 234 fantbeioR IneniySotdaia, 2022




must disgssolve some of these salts.

KENHARDT : - Boring results,

Average totsl depth of borehole in feet 164

" depth to water 135

" ¥ to which water is struck 93

" daily yleld 9,270

" daily footage 6-15.
Percentage of total fallures 39%;58

of holes with insufficient water to use 29%

Holes over 300! nil

The best results are obtalned from the small areas
of Swazlland schists, the harder and fresher granites and
gnelsses not oroving sc favourable and giving rise to practic-
ally all the failures. In one cass on the property Hedly
Plains a hole in the hard gneisgs proved a fallure while within
a few yards another penetrating soft schist gave a useful

supprly of water,

NAMAQUALAND AND BUSHMANLAND: -

Number of boreholes 149
Average total depth of borehole 162
" depth at which water was struck 122
" depth to which water rises 81
" dally yleld 21,545
Percentage of total fa lures 30)
" holes with insufficlent water to use 10.0)52%
" " holes not deep enough 12.
R " " deeger than 300' without water 12.0)
" " W " " atriking water
below 300 9§35%
" " " " " *  above 300!
*  of boreholes with brack water 12%

Exceptiocnal supplies 0.6%

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2022



&
&
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
@’ YUNIBESITHI YA PRETORIA

CHAPTER III

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2022



THE VENTIZSDORP SYSTEM AND ITS
WATER BEARI OPERTIES.

INTRODUCTION.

Consisting of sevexral groups, for the most part
of igenous rocks, the Ventersdorp system has a wide
distribution (Fig.9) and is important as a water bearer.

As generally represented there is a thick group
of ancient basic lavas which rest unconformably upon the
older systems with or without a basal development of
sandstone, quartzites and conglomerates. In addition
there are more limited areas of acid lavas, breccias and
cherts which sometimes form ridges as on the western side
of the Schoonspruit Valley, Ventersdorp district, and are
most unsatisfactory to drill, though otherwise they are of
1ittle ilmportance.

The sedimentary rocks are lithologically very
similar to the quartzites and this resemblance is found
also in their water bearing properties.

The greater part of the system however is built
up of the igenous rocks and the bulk of the water drilling
Las taken place in these latter rocks.

DISTRIBUTION

The bluish green lavas, generally known as the
Ventersdorp diabase or amygdaloidal covers a vast reglon
from Greylingstad in the Transvaal south-westwards through
Christiana and Kimberley down to the junction of the
Orangs and the Vaal. In the Heidelberg-Greylingstad area
the lavas appear as low ridges which arise out of plains
of coal measures and bulld up the Sulkerbosch Rand and
the Klipriviersberg south of Johannesburg. Reappearing

again/...
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again in the neighbourhood of Ventersdorp amd Klerksdorp
they spread out over an extensive plece of country
bounded on the South by the Vaal River, and on the north
by Lichtenburg.

The 1imit to the west is an imaginary line
drawn from near Ramathlabama Spruit in the Bechuanaland
Protectorate to a point just west of Vryburg and thence
following the Harts Valley, the rocks making an irregular
belt through Barkly West, Kimberley and Herbert.

Within this area roughly 400 miles long and
150 mliles in greatest width there are a number of inliers
of older granite and other formations (see Chapter on
crystalline rocks for these), while there are also
covering patches of the Karroo system, these become more
numerous to the South and East until the volcanle rooks
disappear entirely beneath this mantle of younger strata
0f these detached areas at least two are known of fair
dimensions, one noxrth of the Dwarsberg in the W.Transvasl
and the other west of the Drornberg in the Prieska
District.

TOPOGRAPHY .

Excepting the hills mentioned above, and a few
other low elevations, the voloanics glve rise to undulating
or flat country and over wide areas in the Soutlfvestern
Transvaal and in Eastern Bechuanaland, there are few
marked courses, pans are numerous and the run off is
therefore low.

Generally there is a steady falling off in the
amount of the average annual reinfall from east to west
Heidelberg with 35" and Prieska with 13" representing the
extremes, which fact must be borne in mind when discussing
the underground water of this generally uniform formation.
Grassland with scattered thorn trees in the east passes

into/. ..
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into grass with Vaalbosch (Tharchonanthus camphoratus)
in the west and mixed veld with Xarroo bush in the extreme
Sout-west.

LITHOLOGY .

The lavas are uniform in character consisting
of blue-green fine grained types of andesites, oxr rocks
of more bagic composition. They are rarely porphyritic
with large pale yellowlsh orystals of plagioclase felspar.
The ferromagnesian minerals have been altered usually
- to fibrous hornblende or epidote.

Some parts of the rock are compact and strong,
other parts are markedly amygdaloidal the cavities being
filled with agate, quartz, calcite or chlorite. Thexe
are also hard green volcanic agglomerates and breccias.
Several thousand feet is the thickness which has been
neasured in different places and it is known that this mass
of erupted matter 1s not due to one single outpouring, but
1s built up of a successgion of relatively thin separate
flows which vary in their individual thickness and texture.

Usually the central portion of esach flow 1is
more compact than elther the top or bottom, amypdaloidal
structure is commonly developed at the basge, but more
distinctly towards the summlt of each flow layer, and
frequently the rock in such positions is full o elongated
steam holee which contain agates and other secondary
minerals.

Consequently this rock, unlike the intrusive
diabases in other series, is not one homogenecous mass but
consists of layers of varylng degrees of hardness which
fact shows in the borehole records. Further there are
the surfaces of broken continulity between one flow and
the next, while the adjacent rock on either or both sides
is frequently porous. These characteristics naturally

facilitate the percolation downwards and storage of
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rain-water, particularly so where the formation has been
tilted.

The breccias are generally harder than the lavas
but break down under the agency of the weather in a similar
manner.

The acid lavas are harder and smch more resistant
and in most cases yield little or no water as in the case
of the tough rhyolites and quartz porphyries to be found
in Mafeking District, between Genefa and Vryburg and around
Wolmaransstad. These varieties are best avoided if possible.

The sediments which are, in places where they
are conformeble difficult to distinguish from those of the
upper Witwatersrand beds consist of conglonmerates, felspathic
sandstones, grits, quartzites and more rerely cherts and
limestones. HNorth of Klerkedorp there are upper sediments,
limestones and cherts chiefly, and elsewhere in the western
Transvaal interbedded quartzites have been noted in the
lavas.

Over a very large part of the areas concerned the
lava flows are nearly-flat but in certaln belts they attain
a dip of thirty degrees sometimes even more, as in the area
south of the Witwatersrand and in the north-western
Rustenburg District. In the absence of sedimentary partings
it may be difficult to make out the angle of dip especially
over flat country with few good outcrops. However it has
been found possible by following resisiznt layers or bands
with some defining peculiarity, to deteriiine the dip of
the formation. Thls may prove of great importance in
gelecting sites for boring for watexr, becauss fhe direction
and amount of dip influence the water supply here just as in
sedimentary rocks.

It is generally found that on the higher or more
elevated areas the diabase forms ridges oxr nearly continuous

outecrons/...
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outcrops of bare rock. It is desirable to avoid such areas
in selecting boring sites as it is found that the chances

of success here are much less. In flatter regions,however,
there is generally a soll covering of a red to brown colour
and a clayey character, out of which project isolated

smooth or pitted lumps of lava in a fresh and hard condition.
Some of these are not joined to the solid rock beneath,

but &re residual fresh cores developed by weathering and
underlain by soft decomwosed diabase. Drillers of-ten find
these hard spheroidal cores embedded in soft material

during the progress of a borehole and this so-~called

boulder formation causes great difficulty. OGCreat variation
has been found in the depth to which decomposition has taken
place and also the degree to which it has gone  Commonly
the contact planes between flows are attacked by the
weathering and are changed into water-planes, while the
softer minerals filling pores and amygdales in the more
amygdaloidal varieties may be dissolved out by the circulating
waters leaving a spongy mass.

The inviting looking vleis where it would seem
impossible to fall in obtaining water in a borehole often
prove great disarpointments because the dark grey to black
"turf" goil gives way to solid rock at a shallow depth. It
is probable that this sticky cverburden acts as a puddle
blanket and hinders infiltration.

In the regions of lower rainfall the calcium and
mzgnesium carbonates formed during the decomposition of
the silicates in the lavas are not entirely removed in
solution, but are nrecipitated in the pores and fissures
of the weathered rock or in the subsoll above, forming sheets
of porous white limestone, which often contains boulders

and fragments of dlabase. For such a process to have

operated/...
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operated the evaporation of the weak carbonate bearing
solution must have been extensive, and this naturally
assumes a shallow depth for the ground water. Consequently
the presence of such deposits of calcareous tufa on the
diabase, particularly if in restricted areas or narrow bands
often below the general level, may be taken as possible
indications of shallow supplies beneath, as it has been
noticed that springs in this formation often issue from soil
or rubble highly impregnated with lims.

The tufa sometimes attains a great thickness -
over I00 ft - and it would appear that these deposits had
been formed to the detriment of the ground water for the
yields of the boreholes which penetrate such abnormal
quantities of tufa are decidedly low in many cases.

Sometimee the lime is derived from extraneous
sources as along the Kaap Plateau and east of Mafeking where
lime charged waters from the higher dolomite have covered

the diabase with calcareous tufa.

THE QUARTZ PORPHYRIES AND ACID LAVAS:

These compact acid lavas are generally confined

to the lower part of the System and have mostly been buried
under the sediments or diabasic lavas, consequently they
have a limited distribution which is fortunate as they are
generally hard fine grained rocks which are practically

waterless.

The large area between Vryburg and Genesa has
been searched for water and of the number of attempts made
by the drill to find it in this hard and compact porphyry,
most were without success.

Further areas of porphyry are near lodder River
Station in the Ximberley District, Omdraai Vliei. The
hardness of this rock has been responsible for the conspiouous

lakwassi/. ..
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liakwassi Hills near Wolmaransstad. In the Northern
Rustenburg District there ls an interrupted narrow belt
of hard acid lavas and breccias along the northern edge of
the Bushveld syncline from Derdepoort on the Marico River
to near Vlilegepoort on the Crocodile River.

TH? VENTERSDORP SYSTEM
(1) In the Transvaal.
(a) The South-Western corner.

The erea lying between the towns of Wolmaransstad
and Vryburg and extending northwards towards Lichtenburg
and Mafeking is classed as high veld having an elevation
of 4,000-5,000 feet above sea level. The country possesses
a gently undulating character with belts of small trees
and bush scattered throughout. With the exception of the
Makwassiberg east of Wolmaransstad there are no conspicuous
hills. The general slope of the land is towards the south-
west and it is intersected by shallow valleys draining
gsouthwards into the Vaal River.

The principal rivers are :- the lakwassl Spruit
which passes through Wolmaransstad; the Banboes Spruit
situated a few miles further west; the Harts River which
rises in the neighbourhood of Lichtenburg and passes through
Schweizer-Reneke; and beyond the boundary of the Transvaal
the Dry Harts which passes through Vryburg. Thus it is
seen there is very little surface water apart from pans which
are numerous and the area has depended on drilling for water
for its development.

Outcrops of diabase are fairly numerous in this
area; but there are considerable stretches covered by
excellent soil%which is responsible for the good quality wveld
obtained here. The soll is mainly from the decomposition of

the diabase.
Boring/...
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Boring for water has been extensively carried out
in this area,a total of 2494 boreholes having been completed
since the date of Union.

The average figures for the whole area 1s as

follows:~
Total number of boreholes ‘e e .o con 2404
Average total depth in feet .o 97
Average depth at which water is struck 1n feet 67
" to M water rises(rest level)

in feet ... “os 38
Average dalily yield pumping inggallons 20, 500
Percentage of failures 23

0f the fallures; 54% were total failures giving
no water whatsoever though drilled down to below the average
depth to the water; 19% were not deep enough generally
abandoned by the owner of the farm or due to mechanical
difficulties making it advisable to bore elsewhere; and 27%
struck water which measured less than 1,000 gallons per 34
hours.

Among the successful holes are 15 having a
capacity when pumped of giving 100,000 galloneg per dlem or
more. Flowing holes only average 0.3% however. Only 0.3%
of the holes were drilled 300! or deeper and of these more
than half obtained water above that depth.

In general in this formation water is to be found
at a comparatively shallow depth and the drilling is fairly
rapid and cheap.

VENTERSDORP DISTRICT
Seventy-two boreholes have been drilled in this

form~tion in this area and the averages are as follows:-

Average total depth of borehole in feet ... . cen Io1
Average depth at which water was struck in feet coe 65
Average depth to which water rises rest level in feet 46
Average daily yield in gallons 18, 000
Percentage of fallures 13,
of/...
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0f the fallures 33% were total failures, 22%
struck water of no practical value and 45% were not carried
deep enough for wvarious reasons.

Only one borehole attained a greater depth than
300 feet, but water was struck above that depth. One borehole
yielded 100,000 gallons per dien.

Generally, however, in spite of the rainfall in
thie area the yleld is below the average for this formation.

Summary of reported ylelds in the Ventersdorp

Volcanies of this areai~

Total No.

of bore- Yield per 24 hours in gallons.
tb "1: holes fron

Toot. = Which in-  Up to 1. 10- - - 40 50~  80-
formetion 1000 10,000 20,000 30,000 40,000 50,000 0,000 100,000
obtained.

Up to 80 17 3 6 4 3 1

50~ 100 34 2 10 11 8 2 1

100-160 9 7 1 1

150-200 2 2

TOTALS 82 2 23 18 12 3 3 1 1

KLERXSDORP
Klerksdorp is the dlgstrict with the highest
individual average quantity of water per diem, vizi-

Total number of boreholes from which information

was obtained ... son .es 477
Average total depth in feet iof borehole . cos g5
Average depth at which water was struck in feet .o 69
Average depth to which water rises rest level in feet 39
Average dalily quantity of gallons “oe . .o 32, 300
Percent“ge of fallures 24

" boreholes deeper than 300! cee cee 0.2
" "  flowing holes.. e e .o ‘oo B
Average annual rainfall ce cee v “os R 20=-35"

0f the failures 64% were total fallures 17% struck
water of no practical value and 19/ were not drilled deep

enough.
The average dally yleld is above the usual and the

average depth below, otherwise results are fairly consistent
with little that is exceptional.
Sunmary/. ..
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SUMi4ARY OF RESULYS IN THE XLERKSIORP DISTRICT.

Depth of water  0-50 61-I00 I0I-150 151a200 201~250 Total
Total number of

boles from which 134 180 33 8 1 356
information was

obbained.

Up to RXXLpr.d-; 3 3 1 1 8
110,000 ; 37 62 13 8 118
10-20,000 3 33 38 9 1 81
20-30,000 ; B 35 3 61
30~40, 000 3 513 12 3 28
40-50,000 ;‘;xo 1 2 23
50-80, 000 ; gs 3 8
60=70,000 ; X3 1 4
70-80,000 ; 3‘4 10 2 1 17
80+90,000 ; g 3 3 6
90- 100, 000 ; 2 3

ICHTENBURG

The greatest number of the boreholes are situated
in this district, since it is the largest of those dealt
with.

The averages are as follows :-

Total mumber of boreholes from which information

was obtained 828
Average total depth of boreholes in feet. 98
Average denth at which water was struck in fect. 70

" to which water rises rest level in feet. 37

Average dally quantity in gallons 21, 500
Percentage of failures 17
of boreholes deeper than 300 feet. .1

" of flowing holes B
Average Annual rainfall ao"

Of the fallures 04% were total failures 30k gave
insufficient water to be used and 0% were not deep enough.

The above adheres closely to the general average of
the whole southwestern aresa.

In the deep hole water was struck at 68*
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SUAARY OF RESULTS.
Obtained in the Liohtanb\n'g Distriot.

TOTALS,

Depth to

water in feet. 0-50 Bl-I00 I0I-150  151-200 201250

Up_to 1000 ) 8 3 6 17
)

1-10,000 ; © 132 39 4 245

10-20, 000 ; 59 98 2 2 179

20-30,000 ) 4 43 12 4 100
) Quaabity

30-40,000 ; 18 ) 2 38

in

40-50,000 ) 22 18 4 44
)  gallems

50-60,000 ) 17 3 1 33
) per

€0-70,000 ) 3 3 1 7
) ddem.

70-80,000 ; 7 18 1 23

80-80,000 ) 6 3 8
)

90-100,000 ; 3 2

mannan; 1 2 3

110-120,000) 1 1

Total nusber of
borehnles from which 251 343 88 10 830
information is obtained.

SCHWEIZER RENEKE.
Total number of boreholes from which information

was obtained. 284
Average total depth of boreholes in feet. I06
" depth at which water is struck in feet. 66

"  depth to which water rises (rest level) in feet 50

*  daily yield in gallons pexr 34 hours 16, 400
Percentage of failures 30
" deep holes .7

Average annual rainfall 174

The failures which are high in comparison with the
general average are divided into 50% of total fallures, 31y
in which a supply of water too small to use was obtained, and
19% which were not carried deep enough.

In the deep holes 507 were total failures and 50%
obtained water above 300 feet.

There were 5 boreholes which yielded 100,000

gallons per diem and over.
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SUMMARY OF RESULTS OF BORING FOR WATER IX THE
SCHAEIZER RENEKE DISTRICT.

TOTALS.
§§Fth to_water 0«50 51-I00 I0I-150 151-200 201-260
0%,
Total munber of boreholes
T'OR W LIOTBAGION
was obtained. 48 110 » 8 2 188
Up %o 1,000 ) 8 4 2 1 13
1-10,000 ; 18 42 17 4 1 o)
10-20,000 g Yield 13 3 K4 3 1 56
20-30,000 ; 6 16 3 2%
30-40, 000 ; por ] ? 9
40-80, 000 ; 24 hrs. 1 5 1 7
o0 |
60-70.000 ; pumping.
70-80, 000 ; 1 2 3
808, 300 ; 1 1
90-100, 000 ; 3 3 6
WOLMARANSSTAD.
Total number of boreholes from which information
was obtalined. 494
Average total depth of borcholes in feet. 86
" depth at which water was struck in feet. 54
" depth to which water rises rest level in feet. 30
Average daily quantity in galions. 17, 600
Pexcentage of fallures. a5
" deep holes, 1.e. deeper than 300 feet. 4
Average somual xalnfall. 23.7

The failures here divide up into 53% total fallures,
40% wita insufficient water to use and 7% which were not
deep enough. In the case of the deep borehoies 50% struck
water at a greater depth than 30D feet and 50% at a shallower
depth.

Sumuary/. ..
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SUMMARY OF RESULZS - WOLMARAKBSTAD DISTRICT.
TOTALS
Depth to water
in feet. 0-50 51-100 101.150 151.200 201250
Total number of
borehoies from which
infornation was 13 137 31 3 204
obtained.
Up %0 3,000 ) 6 9 15
)
1-10,000 ) 80 60 3 133
) TYields
I0-25,000 ) 6 3 8 1 58
) per
30-30,000 ) 19 9 1 29
) 24 bours
3040, 000 g " 8 11 1 18
40-50,000 ) 8 ? 1 17
) gallons
50=60, 000 g 3 2 1 5
60=7,000 g
70-80, 000 g 3 1 4
80-90, 000 ; 2 3 5
90-100,000 )
BIORMIDF AND CHRISTIANA -
Total nusber of boreholes from which information was taken 338
hversge total depth of boreholes in feet 100
Average depth at which water was struck in feet ©
Average depth to which water rises rest level in feet 42
n daily quantity in gallons per 24 howrs 31,900
Percentage of failures 26,9%
» * deop holes (over 300 feet) - 3%
Average sanual rainfall 17.1 ing

Investigating the failures it is found that 39% are total fallures, 38%
have insufficient water for practical use and 33 % heve not been carrisd deep enough.

SUMYARY OF RESULTS; BILORMADF AND CHRISTIANA.
.. ‘mm L RO R X ‘ XX XX MALS
Depth to water in feed 0-50 50-100 100-1650 180-200 3N0-250 250-300
Up %o 1,000 ) 2 2 3 7
1.10,000 ) 3 59 19 5 116
10=-30, 000 40 4 2 64
22
11

Yields
5 36

17
i1 3 22
2 12

=30, 000
30-40,000

40-50, 000

far

}

24 hours

o
WV & N 0 @
N W o N

gwmmwm

163 36 7

E
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GENERAL:~ (1) It is well known that the whole of the
area under discussion is covered by innumerable small
outliers of Karroo series,a fact demonstrated by the bore-
hole records where varying thicknesses of sandstone, shalesg
and conglomerates are frequently reported as lying above the
diabase. The presence of these sedimentary strata do not
appear to have any influence on the water bearing capacity
of the diabase in any way, however, as large and small
supplies are obtained from the diabase, etc., beneath
this covering with equal degree of variabllity as from the
boreholes in which diabase only is reported.

(28) A further point of interest is the fact
that the rainfall is reflected to a certain extent in the
underground water, e.g.

Klerksdorp Annual Average Rainfall 25.2%" Average daily yield
per barehole 22,300 Galy

Lichtenburg do. 33. 7" do. 21,500 *
Wolmaransstad do. 2.7 do. 17,600 *
Schwelzer Reneke do. 17» do. 16,400 *
Ventersdorp do. 25" do. 18,000 "
Bloemhof &

Christiana do. 17.1¢ do. 31,900 *

These last two districts however do not follow
this rule and it is probably dvue to the fact that in the
case of the former district the situation of the rock forming
higher ground with the river valleys cutting through to
older rocks beneath has the effect of drainling the under-
ground supplies to a certain extent. In the latter
districts the presence of the Vaal river must have a
beneficial effect on the underground storage as 1t would act
as a zone of replenishment to the rock.

Analysing the results still further it is found
that the earlier holes generally give better averages than
the 1&tter(x), and that there is a drop in the quantity per
diem per borehole, but many factors play a part in this,

B — _ suoh/. ..
(x) See also du Toit Borehole Water Supplies in the Union
of South Africa. Trans.of $.A.Soc.of Civil Engineers, 1938
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such as the extension of drilling operations into less
favourable areas, and years of rainfall above the average,
etc. It will be noticed that in the case of the Wolmarans-—
stad, Bloemhof and Christiana Districts therse has actually
been a rise in the last period calculated which would show
definitely that the underground supplies are not
diminishing. It is thought that improved methods of boring
have made it possible to get more water from each hole,

the fact that boring machines go deeper is really no help
because the increase in the average depths of holes is very
slight.

EE TABLE 1.

The volcanic flows have an aggregate thickness of
several thousand feet and ocoupy a considerable extent of
the surface near Johannesburg, resting immediately upon
the uppermost beds of the Witwatersrand system and dinping
beneath the Dolomite of the Klip River Valley. The outcrop
extends from Luipardsvliel in the West to Finaalspan in the
mast and includes the rough ground known as the Klip-Rivers-
Berg.

Another occurrence of this rock, small in size
but important, begins in the east at Xempton Park and extends
westwards through Bezuldenhout Valley and beneath Park
Station to Braamfontein. This latter is decomposed to great
depths in places, especially the western section, and many
of the large Johannesburg bulldings derive thelr supplies
from boreholes in this rock, yilelds of up to 4,000 gallons
per hour having been obtained at an average depth of
250300 feet.

The general averages are as follows -
NOO/OOO
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TABIX I.

(034¢

ANNUAL AVERAGES FROM IRILLING IN THE VENTERSDORP DIABASE FOR COMPARISON.

DISTRICY YRAR 1504-1919 YRAR 1930-19235 YEAR 1926-1930
No.of  Depth Quant$ity in TFall- No.of Depth Quentity in Pail. No.of Depth Quantity Yail-
holes in feet gallons per ures. holes in feet. gullons psr ures, holes. ia fest in gallons ures.
24 hours 34 hours. per 24 hrs.
Klerksdorp 155 94 26,070 -4 96 0,450 182 ) 8 118,310
Lichtenburg 478 94 22,400 1% 118 104 2,100 18% 108 110 15,400 40%
Ventersdorp 0 83 a,1 0% 20 98 17,840 5% 2 2 14,600 18%
Bloemhof &
Christiana 1% 102 22,900 3% 65 93 18,500 4% 16 110 41,000 A%
Yolnaransted 189 84 4,000 33% 88 20 15,000 0% 138 0 18, 900 3%

2202 ‘euoiald Jo Alsieaiun ‘uonewlosul o) sseode usflo jo poddns ui seoiales Aleiqi Jo uswueddq ey Aq pespibig



W’ YUNIBE SITHI YA PRET ORIA
50,

No.of Boreholes “e R ‘e 21

Average total depth of borehole in feet v ‘oo 150

Average depth at which water is struck in feet . 82

L " rises(rest level) in feet 28

Average daily yield in gallons per diem pumping ...18 400
Percentage of failures ‘oo . cee oo 5%
" boreholes deener than 00 feet e cee 5%

The failures are total failures and the deep holes

struck water before 300' was reached.

THE HEIDELBERG AREA:-

West of Heidelberg the Volcanice also cover quite
a large region forming the chain of hille known as the Zuiker-
boschrand along the Zuikerboschrand River, above 1ts confluence
with the Blesboksprult. The lavas measured from the Elsburg
series on Driefontein No.28 to the coumencement of the
sedimentary series of the Ventersdorp System near Fortuna
Station have a thickness of about 5,000 feet and dip at
angles from I0° to 40°.

Averages:-
Number of holes 0.
Average total depth of borechole in feet I05
Average depth at which water is struck 67
" to " " rises rest level 31
Average daily yield pumping in gallons 15, 400
Percentage of failures 15%
(¢) IN THE NORTHERYN TRANSVAAL, RUSTENBURG & MARICO DISTRICI

Thesze boreholes are situated in the NHorth West of
the Transvaal where the Ventersdorp sediments and Volcanics
extend between the old Granite and the Black Reef Serles,
though over broad belts much or all of the strata may be
hidden by deep soil, so that without detailed examination of
every core or tailing from each hole, it is sometimes
doubtful as to the exact nature of the formation pierced.
The annual avera’e rainfall is from 35" ~ 30" and it falls
during the swmer month chiefly in the form of thunder
storms with heavy precipitation and large run-off.

The geries consists of a lower division of quartzites
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quartzitic sandstones, grits and conglomerates which are
fairly thick and dip to the southwest at various angles
from 13 - 40° . The upper division consists of volceniocs,
basic in the lower portion and acid above.

Records of 56 boreholes have been obtained and the

averages calculated as follows:-

(1) For the sedimentary group :- 24 boreholes.

Average total depth in feet con con 176
¥ depth at which water 1s struck in feet . 130

" L " prises in feet(rest level) 91
Average daily yield pumping in gallons 23, 100
Peroentage of fallures .o .o 4
" holes deeper than 300 feet tee ces Nil

Of the fallures 40% did not attein a depth sufficient to
exhaust the chances of striking water.

(2) Fox the volcanic group:- 32 boreholes.
Average total depth in feet oo P . 159
" depth at which water 1s struck in feet .o 116
" n to " *  riges(rest level)in feet 79
i deily yield pumping in gallons 13,900
Peroentage of failures 50%
" deep holes 3%

Subdividing the failures 13% are of insufficient depth, 31%
strike water which is of no practical use and 56% are totally
dry.

The deep holes derive their water from a depth less
than 300 feet.

The contrast between the two groups is illuminating.
The porous jointed group of quartzites, shales, grits and
conglomerates proving a better aquifer than the lava flows
with their weathered contacts between successive sheets under
similar conditions of topography and rainfall.

2. THE VENTERSDORP SYSTEM IN THI NORTHIRN
LROVINCE.

This area of which the Vryburg and lafeking

districts comprise the greater part, forms the geographical

and geological continuation of the South Western Transvaal,
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and from Taungs and Fourteen streams the now contracted

belt of Ventersdorp rocks extends down the Vaal Harte Valley
with minor exposures just within the boundary of the Orange
Free State through the districts of Barkly West, Ximberley,
to Prieska. The system 1s divided into two main groups,

the Zoetlief series at the base and the Pniel series over-
lying unconformably. The former occupies a very restricted
area.

The normal blue anygdalcldal lavas are often
interbedded with coarse breccias and fine-grained tuffs, as
in the Hope Town and Herbert Districts, where & band of
coarse wvolcanic breccia, 50-I00 Teet thick with many
fragments of a more acid varlety of lava than the usual
diabase covers a wide area and lies immediately above the
quartzites of the lower part of the series.

The largest area ocoupied by the Pniel lavas, though
in parts thinly covered by later formations, is that of the
Vaal~Harte Valleys. Wsest of Vryburg they are met with at
Takoon, where they form a narrow belt consisting of a thin
layer of lavas lying between the Black Reef and the Granite;
they thicken eastwards by the coming in of more lavas and
sometimes flagstones. For some thirty miles north west of
Veyburg they rest upon the Zoetlief Guartz-porphyries and
overlap them at either end. The Bniel beds stretch
contimwuely from Takcon to the Transvaal border near
Vryburg, a distance of nearly eighiy miles.

Horth of Vryburg the belt ie 37 miles wlde and it
rests on the crystallines. Although in the basin of the Molopo
south of iaretsani the older rocks are exnosed, between
Setlagoll and Mosita an outlier of the l®vas, together with
the other rocks forming the system, has been preserved in a

synclinal fold.
Pniel beds, consisting of both lavas and brecciag
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again occupy a large tract of country from lMaretsani to
beyond Mafeking while the town itself is built on a massive
coarse conglomerate &t the base of the formetion.

Immediztely south of Vryburg the Transvaal system
and the Dwyka cover the volecanlec rocks for some distance,
but the latter appear on the Transvaal border and extend
without a break in a South-south-west direction to beyond
Barkly West. South of Barkly West they are covered over in
wide areas by the Dwyka, which still partly fills the Pre-
Karroo valley now being re~excavated by the Harts and Vaal
Rivers. The whole series in this area is bent into a very
low anticline, trending South-south-west, at Kimpberley it
reaches 8 thickness of nearly 1,580 feet, including some 700
feet of quartzite at the base.

The rocks are exposed now and then along the same
strike as far as south of Maritz Dam, and evidently lie at
ghallow depth under the greater part of Herbert and Hopetown
Districts.

The series has been mch fault-sheared in Prileska,
especially near the junoction with the granlte so much so
that in places the lavas have been converted into slaty
phyllites in which the amygdales forms eyes.

In the Mafeking and Vryburg districts 240 boreholes

have been drilled in this formation. The averages are as

followg =
Mafelkkng Vryburg
District District
Fusber of boreholes ese  sse  ses ees cee  eve 48 195
Average total depth of borehole in feet ... ... ... 4o 140 100
" depth at which water was struck in feet cer  ees 95 70
" #* o which water rises rest level in feet cos 85 50
" daily yield yumping in gallons T 23, 600 16,400
Percentage of fallures eve  ese  sar  ses  ses  wes 29 23.6
" % deep holes ses  ses  ess  ese  ese  ese Kil. Nil,
Rajnfall ... eee  sse  ses  ees  aes  eae az2" 2"
Analysis of failures (1) Totally dry holes ... ... oo 43% 3%
(2) Holes not decp enough cee  ses % 3%
(3) Boreholes strike water of no
practical valus ... ...  ce. 50% 28%
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SUMMARY OF RESULTS OBTAIEE.D IE THE WYB(BG DIST.

TOTALS,

Depth to —
water in feet. Q=50 51-100 101-150 151200 200.250
Up %o I000 2 5 1 8

Yield
110,000 18 £ 14 4 1 77
10-230, 000 per 8 19 4 2 33
2-30, 000 04 8 3 4 15
30-40, 000 5 8 2 15
Pradutod Ro-at hrs
40450, 000 3 1 1 B
5060, 000 pumping 1
60-70, 000 in 1 1
70-80,000 \gallons s 1 6
TOTALS 45 ¢} a7 6 1 161

The lower sverage yleld per borehole in Vryburg can
be partially explained in the 1light of the lower rainfall in
that area. A further explanation lies in the fact that
obeervations show that where the lavas have been recently
stripped of a ccvering of Lower Karroo the ylelds are generally
poor, as at Vryburg Railway Station, Hayfield, Kalabes Kop
and Thornhill, etc.

In the majority of these boreholes a covering of
calcareous tufa is reported. This varies from a few feet to
as much as over IOU feet. 1t would appear that this mantle
generally has & beneficial effect on the amount of water
avallable, but when vexry thick it would appear to be the

opposite.
CONCLUSIONS ¢t~

The formation as a whole is an excellent under-
ground water carrier, as the ylelds are fairly consistent,
the depth to the water generally not great and the fallures
comparatively low.

To improve the percentage of success fresh rock
and highly decomposed rock should be avoided as well as areas

where/...
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where the tufa covering is very deen.

The amount of rainfall affects the yields in this
formation in the same way as 1t dozs those in the Crystalline
rocks and the Dolomite, but only up %o a certain point. If
deonmposition has gone too far the movement of waters under-
ground is ilmpeded and the infiltration into the hole suffers;
in this rzspect the lavas are similar to the Crystallines.
On the other hand if the rock is very fresh the waters also
cannot move in quantity however mich the rainfall, aud low
yielde result.

Deep boring has not proved of any value in this
formation as more than half the successful holee carried
deeper than 300 feet have obtained their supplies at depths
shallower than that.

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2022



UNDERGROUND WATER BEARING PROPERTIES
OF THE DOLOMITE.

INTRODUCTION.

As almost all the large rivers of the Transvaal
have their sources in this series, much has been written(l)
about the underground storage of water in this formation and
a lot of investigation and guaging has been done for the
purpose of utilizing the many large springs for irrigation.
Most of this deesls with the springs and thelr outputs,
however, the purpose here is to deal with the general
underground water conditions and the likelihood of success
that the attempts to exploit them by drilling,etc., will
meet with.

Dolomite is a sedimentary rock composed of carbon-
ates of lime and magnesia, with subsldiary amounts of
manganese and lron either as carbonates or oxides and a
little silica. The proportion of the two principle
carbonates varles greatly,

This hard blue to grey rook has a texture some-
what similar to limestone, though 1in a characteristic
curved and rhombohedral cleavage it differs slightly. It
is reputed to have a higher porosity than calcareous
limestone, but determinations carried out on South African
sampleég) show porosities varying from 0.0% - 0.3%.

The dissolving action of meteoric waters, which
generally contain 002 in solution, on limestone and dolomite

is well known. Generally all the 08002 is carried away in
solution/...

(1) A.L.Hall, Geology of the Hennops River Ann,Rep.1904.
Humphrey.Geology of the Klip River Ann.Rep.l1909.Geology
of the S.W.Portion of the Marico Dist.Ann.Rep,1908.

A.L.du Tolt.Explanation to Sheet 52,Jochannesburg Under-
ground waters in the Dolomite also Geology of S.Africa.
E.T.Mellor. Geology of the Central portion of the
Potchefstroom Dist.Ann.Rept.for 1907.

Rept.of the Klip River Investigation Committee,Pta.1910.
Intercolonial Irrigation Rept.1905.Pta.

(2) W.Wybergh. The Building Stones of th
. e Uni .
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solution while the Mgco3 iron-oxlde, silica, and the
hydrated oxlde of manganese (Wad) contained in the dolomite,
together with the silica of the chert bands, the clay of the
interbedded shales and the decomposition products of dykes
intersecting 1t remain behind.

A portion of these weathering products fills dry
fissures in the dolomite, but mostly they form a layer of
red soll and chert fragments which cover the bare rock.

This layer varies in thickness from a few inches to several
feet, when 1t is absent the rock llies exposed with a
characteristic wrinkled and furrowed surface which gave rise
to the name of "Olifants Klip".

The porosity of the dolomite (mentioned before)
is not sufficient to explain the large quantities of water
stored in this rock so the network of fine cracks and
fissures intersecting the rock has to be considered as well,
These cracks and fissures which decrease in depth allow
rain water, full of dissolved carbonic acld gas derived
from the atmosphere, to percolate into the rock mass and
dissolve lime from the dolomite. This reaction goes on
continuously and indefinitely as witnessed by the lime-
content of dolomite waters.

Once the fissures are large enough, gsurface water
can flow in them as 1s seen during storms,etc., when large
flows disappear into thls rock. Instances have been
recorded where rivers have been engulfed and continued thelr
course subterraneously, and the whole nature of a stream
can be changed when it flows over this rockfx) The chemical
action is now ailded in 1its erosive powers by the mechanical
action of sand and stones. Filssures change to galleries

and caves are formed. The undermining action 1s further
id .o

(x) Explanation to sheet 53. Ventersdorp: Dolomite and
Underground water, by H.F.Frommurze.
H, Hanger: Underground erosion in the Dolomite. S.Af.
Geographical Journald,1922.
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alded by the collapse of the upper layers.

These underground courses follow the most
tortuous paths and are impossible to trace from the surface.
Their existence, however, 1g well known and many can be
inspected. On account of this phenomena this formation 1is

Ihng vine
the only one where the law recognises that underground
water may travel in *known and defined channels". An
inspection of any serles of caves will show the irregularity
of the subterranean course. The flow of the stream may be
interrupted by cascades and rapids, caused by intrusive
dykes or masses of fallen rook debris. A dyke or fall of
rock often closes the channel altogether and the stream will
then find another outlet, the old spring would then be said
to have dried up. This coupled with the unceasing downward
trend of the chemical and mechanloal eroslon 1s an ever
present danger in the dolomite and should be thought of
when towns depend for their water supplies on springs
issulng from this series,

Often the roofs of the caves fall in and these
large subsidences are known as "sink-holes" or "wonder gats®
many of which are to be found in the Transvaal, often dry,
but gometimes they still contain large supplies of water,

(1)
DISTRIBUTION:

In the Trangvaal and Orange River Province the
Dolomite follows conformably upon the Black Reef Serles,
sometimes with a sharnp boundary, sometimes by means of
passage beds. It encircles the Bushveld Reglon making an
outcrop from 4 to 12 miles wide, though broadening extensive.
ly in Varico and Lichtenburg and carrying many pans. It
is obscured by Waterberg Beds in the nelghbourhood of

Nydstroom/,..

(1) Handbuch der Reg.Ge0l. The Union of S.Af. A.L. Hall.
The Dolomite Serles.
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Nylstroom and by an extensive covering of Karroo Strata
between Delmas and Carolina, the limit of the basin being
indicated by deep borings in Bethal Districtfz)

Between Randfontein and Ventersdorp the central
region 1s all but separated from the large auxiliary basin
of the Potchefstroom district by a narrow sagging anticlinez‘
of Black Reef Quartzites, and the Dolomite splits into two,
one arm going in a south-westerly direction down the Mool
River and across the Vaal to Vierfontein, while the other
follows the Klip River to Vereeniging with a subsidiary
basin between Germiston and Heldelberg.

The southern slde of the Potchefstroom basin has
been twisted up in the doming of the Parys granite region
and the Dolomite standing on edge or even overturned passes
beneath the Karroo. Borings at Kroonstad have proved it at
a depth of 1,000 feet.

The Dolomite basin in the East Rand mining are;4)
has proved important as its fissured and water-bearing
nature has led to diffioculties in shaft sinking and high
pumping costs. Isolated strips of dolomite are found in
the Bushveld on the Crocodile River west of Boshoff's Berg,
west of Warmbaths and at the junction of the Elands and the
Olifants River.

In the Cape Province the Dolomite is called the
Campbell Rand Series and builds the Kaap Plateau with a
maximum width of 80 miles, bounded by a rocky escarpment on
the south-east and by ranges of Griquatown Beds on the west.
To the north the Kalaharl beds cover the serles except at

Morokwen./...

(2} Du Tolt. Geology of S.Afrieca.
(3) Explanation to Sheet 53. Ventersdorp. H.F.Frommursze.
Chapter on Underground Water 1in the press.
Explanation to Sheet 52. Union Geol.Survey.A.L.du Toit.
(4) Chapter on Underground-water in the Dolomite.
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Morokwen. Borings on the Mafeking border show the rock
to be present at moderate depths,

West of the Kuruman Hills the Dolomite comes to the
surface in the Postmasburg Maremane anticline. There 1s a

further occurrence near Prieska.

LITHOLOGY:
Du Toit estimates the thickness of theose beds in

the Transvaal to vary from 5,000 feet in the west down to
abcut 120' in the east.

The series is composed entirely of well-bedded
magneglian limestones with subordinate bands of chert. The
limestone occurs in solld beds of blue-grey, compact, or
minutely crystalline rock, pink red and purple varietles
also occur. The chert 18 white grey or blask in colour,
and i1s present as layers of varylng thickness up to several
feet following the bedding and as large irregular musses or
veins generally more abundant in the upper part of the
ofrmation. In the lower part of the Dolomite especlially
in the Cape Province layers or lenses of shale are common
and an occaslonal quartzite band. In the west and north in
the Transvaal a banded ironstone horizon is daveloped.

WEATHERING:

The blue-grey irock wesatiters to a brown celour,
with a wrinkled, corrugated, channelled appearance from
which the name "Olifants Klip" nas been derived. The brown
colour 1s due to the oxides of 1lron and inanganess derived
from the weathering of the small quantitles of the carhon-
ates of those eleuents present in the dolomite. By the
removal of the soluble calcareous portions the silicsesous
and cherty bands and nodules stand out from the surface.

As in other limestone formations,solution playe a big part
in the weathering and consequent surface topograchy, and
sinkholes and wondergats are numerous. Over wide areas the

rock/....
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rock 1s hidden by deep red soil, full of lumps of chert and
blackened by layers of manganese dloxide. In drler regions
the formation 1is covered by porous calcareous tufa.

Caves are numnerous, the most important of which
are those at Vonderfontein, Sterkfontein, Koster, Six Miles
Spruit, Pretorla, eto.

WONDERGAT:- sometimes contain waber as at Mafeking, Geluk,
Mskapansgat.

SOLUTIOH:~ in depth has lead to the collapse of patches
of Coal Measures as at Delmas, Welbedacht, Syferfontein and
Zuurbekom, Lenz and Lawley and south of Wonderfonteiln,
Roger;4) ascribes the formation of the Blink Klip Breccla
to the sagging and breaking o¢f the Jaspers into similar
solution hollows in the Dolomlte,

SPRINGSS - The numerous springs with outputs of relatively
great magnitude show that great volumes of water are stored
underground in the dolomite, secmlingly in the Joints,
Tissures and solution channels as the porosity of the rock

is so low,
IN THE TRANSVAAL REASON FOR SPR;NG GUAGED OU1T
a S PO .. F (9 7YY .
(3)
Pratoria Springs Fountains Fault
(2 8 Rietvlel do.
étsenkonjes ?
Oog van Mool Rivier 11,000,000
Bank Dyke 10,000,000
Wonderfontein " 13,000,000
Oog van Schoonsprult Contact 9,000,000
Turffonteln Dyke 5 000 000
_Serhardminnebron Fault ? 13 000 000
(Ugye of the Marico River Contact 5,000, 000
Linckans Dyke 2, 140 000

IN/...

(1) Humphrey. Geology of the S.W.portion of thne Marico Dist
Ann, Rept.Geol. Survey 1908.

52; W.van Warmelo. S.A.Irrigation ifagazine Vol.3.No.1l.1924,

3) A.L.Hgll. deology of Pretoria and Nelighbourhood.
Explaration of Geol.Map of Environs of Pretoria.

(4) A.%W.Rogers. Ann.Report G.C. for 1905 & 1906.
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& VVVVVV SSIIHIO\’FA‘\ FEET?}RIA
6l.
IN CAPE PROVINCE. REASON FOR SPRING GUAGED OUTPUT
AT THLIS POINT PER D

Kurumaen 4,000,000
Bothetheletsa 9 160 000( appra
Groot Xoning Dyke 420 000 "
Griquatown -
Gxroot Boetssp Layer of Shale -
lanyeding 9,000,000 "

These large springe form the sources of all the rivers in

the Transveal., The outputs fluctuate acoording to the seasor

AREAL:
In considering the underground water in detail
the Dolomite has been divided into three main groups

according to the annual average rainfall.

GROUP 31, which has an annual average rainfall of from 25" -
30% comprises the districts of Heldelberg, Springs, Pretorila,
Witwatersberg, Germiston, and Vereeniging. |

In this large tract of country composed for the
most part of undulating plains covered with the typlocal poor
red soll characteristic of the Dolomlits, outcrops of rock
are comparatively rare. The rainfall 1s high and the run-
off practically negligible. In addition the run-off firom
the surrounding harder formatlons such as the Pretoria
Series to the north and south and the Witwatersrand
Ventersdorp and 0ld Granite rocks in the centre is avallable
for absorbtion so it 1s not surprising that large quantities
of water are to be found underground, as the following

average showie

Number of borehole records examined 126
Average total depth of borehole in feet 119
Average depth at which water is struck in feet 85
" to which " rises (Rest level)
in feet 42
Average daily quantity of water available for
pumping in gallons 39,200
Percentage of failures 17%
Total fdlures 12%
Holes probably not deep enough to strike water 2.5%
Water insufficlent for practical use i.e.water
supply under 1,000 gallons pver day 2.5%
Percentage of Holes deeper than 300! 3.1%
"  without water deeper than
300! «8%
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Water struck above depth of 300! in holes

deeper than 300! 5%
Water struck below depth of 300' in holes

deeper than 300 2.0%
Peroentage of flowing holes 2%

* holes with exceptional water
supplies,
viz. above 100,000 gallons per day 3.1%

SUMMARY OF BORING RESULTS IN GROUP I DOLOMITI.
QUANTITIES IN GALLONS PER DIEM.

Depth Up %o 100l- 10- 20- 30- 40- 50- 60- 70- 80= 100000 Tobals
in feet 1000 10000 20000 30000 40000 50000 60000 70000 80000 S0000 & more

SQPodo
O=50 5 2 1 4 2 4 1 19
51-100 i 6 10 2 3 4 2 1 5 1 35
101-180 8 1 4 1 3 2 1 1 2
161-200 3 3 1 1 1 9
201-250 1 1l 1 3
251300 1 1
301-350 1 1 3
YOTAL 1 M 18 9 B 13 ] 7 1l 8 3 0
HESULTS PR DISTRICT.

Distrioct Nusber  Rainfull Av,Total Av.Depth Av,Depth  Av.Quanbity

of Bore- depth of at which %o which  pumped per day

Boles borehole water was water in gallons.

in feet. struck rises in
in feet. feoob.

Springs 14 166 123 28 48,000
Fretoria 53 103 82 37 37,000
Witwatersrand 39 10 103 60 38, 300
Veresniging 4 110 g2 39 34,0850
Heidelberg 15 108 83 43 30,000

These results show that in splte of the bad name
which the Dolomite has with drillers the average results
obtained by boring are the highest for any formation. The
exceptional ylelds in the Springs area are due partly to the
basiéxi like structure assumed by the Dolomite here and partly

1 7Y

(x1) See also The Geology of the Country surrounding Johannes-
burg. Explanation to Sheet 52 by E.T.Mellor with chapter
on Underground Water in the Dolomite Areas by A.L.du Toit
Unlon Geologlical Survey,Pretoria,l921.
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to the high rainfall. In addition the country underlain
by the Dolomite has a lower elevation than that surrounding
1t. It is in this area that large quantitles of water have
been met with in the course of mining operatlonég)usually
assoclated with a sheet of intrusive ollvine dolerite of
post Karroo age which conforms roughly to the curvature of
the basin (cf.Pretoria area).

In the Pretorig area, the Dolomite country forms
the elevated strip to the south of the town Pretoria turning
south eastwards towards Delmas along the Pretoria-Delmas Dol
omlte trough and south westwards past lMagallesberg to Join
with the main mass of Group 2. The runoff in this area is
very low and the underground flow in the Dolomite 18 stopped
to the north by faults. The Hennops River Valley forms a
drainage line along which large amounts of underground
water are absorbed. Another interesting feature in this
area 1s the dependence of the spring outputs and the level
of the water in the boreholes on the rainfall. The
Fountains Spring at Pretoria decreased 1,100,000 after the
drought in 1932-33 and the level of water in boreholes at
Six Miles Sprult dropped 20-30' at the same time. Sheets
of intrusive diabase roughly parallel to the outcrop of the
Pretoria Series have proved very useful in confining the
underground water to definite horizons.

The Ve

areas are all situated on the south of the great watershed
(Witwatersrand) and form low lying country between escarp-—
ments of the Pretorla Series on the south and west, and the
Ventersdorp amrgdaloid (Xlipriversberg) on the north and
east., There are numbers of large vlels and the drainage
line of the Klip river is situated in the area. It is in
this/....

(2) A.L. du Toit. loc.cit.
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this valley that the pumping statlons of Zwartkopjes and
Zuurbekom are situated, where in the case of the former a
maximum 5.65 million gallons per day were pumped from 4
boreholes, and in the case of the latter a maximum of
6,000,000 gallons per day.

GROUP 2. The second group consists of the Potchfestroom,
Klerksdorp, Ventersdorp, Lichtenburg, Southern Rustenburg
and Southern Marico Districts.

It 18 a large area and extends from the Venters-
dorp District eastern border Just west of the town of
Krugersdorp west-wards to the Bechuanaland border at Lobatsi
and to the south down the Mool River valley to the Vaal
River below Klerksdorp. The eastern section is very
similar to that desoribed in Group I, low lying country
between escarpments of other rocks, undulating and soil
covered, but with few outcrops. There are numbers of
large vlels and several large springs.

To the west, however, there 1s a change, the
typical red soil covering is persistent throughout, but
outcrops are more numerous, and there are stretches of
country covered with chert outcrops and shed chert, which
are very poor agriculturally.

The rainfall (20-25") is lower than in group I.
and this 18 reflected in the results obtained in boring for

water.
The run-off 1is also very low.
The averages for this group are as follows:-
Number of borehole records examined 325
Aversge total depth of borehole in fest 118
" degth at which water is struck in feet 77
" to * * rigses (rest level) in ft. 53
Average dally quantity of water avallable for
pumping in gallons 32,700
Percentage of failures altogether 30.5%
" * total fallures 16.6%
W * Yboreholes probably not deep enough
to &rike water 9.2%

Percentage/...
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Percentage of boreholes with water supply in-
sufficlent for practical use, 1.e.under 1000 g.p.d. 4.6%

Percentage of boreholes deeger than 300 3

" without water nll

" " " " " ' with water
struck above depth of 300! 2.4%
Percentage of boreholes deeper than 300'with water
struck below depth of 300! 1.2%
Percentage of flowing boreholes 0.9%
' boreholes with exceptional supplies,
i.e.above 100,000 g.p.d. 3.7%

SUMMARY OF BORING IN DOLOMITE GQROUP IJ.
QUANTITIES IN GALLONS PER DIEM.

Depth Up%s 1- 10 - X- 40- 60- &= 70- 80~ 90- 100000 Yobe
in 7%, 1000 10000 30000 30000 40000 50000 80000 70000 80000 $0000 100000

'o?od.
0.50 2 10 8 9 4 -] 23 3 1 1 5 48
51-100 2 a 15 14 13 1 ] p} 7 1 3 3 100
101-1%0 18 12 4 1 4 1 2 p| 4]
151-200 8 8 1 1 3 18
201-280 3 1 1 1 8
261-200 1 1 2
31-360 1 l
381 3 3
Totals 4 58 £ 29 a 28 13 4 10 2 4 8 al9
DISIRICT RESULYS.
Distriot Number Rainfall. Av.Total Av.Depth Av,Depth Av, Quantity
of bore- depth of at which  §o which  pumped per
holes. borehole water was waber day in
in feet, struck rises gallons.
in feet. in feet.
Klerksdorp 30 10l ” 45 47,000
Lichéenburg 120 104 © 0 33,100
Potchefstroon 41 102 72 80 33, 0
Marico 49 114 87 50 30,000
8.Rustenburg 13 1 4 82 27,800
Yentersdorp k] 159 131 93 20, 800
The Klex Pot £ areas lie on the

southern slde of the great anticline and in an area of higher
rainfall (25") than the others. Here as in Group 1, outcrop
arg rare and large vlels and springs are numerous in the red-
soll covered flats. The Mool River valley and the Koekemoer
Spruit have proved very fruitful to the driller.

The other districts are on the northern side of the

anticline./...
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snticline. In Ventersdorp the presence of a large tract

of elevated country underlaln by Declomite in which the chert
content 1s high and known as the Kllpveld, where ylelds from
boreholes are poor and drilling 1s difficult, has had a low-
ering effact on the general average for thls district.
Otherwlise conditions are similar to those in the two previous
areas, especlally along the Schoonspruit and the Upper Mool
River where large spcrings issue. In the Southern Rustenburg,
Lichtenburg and Marico areas the Dolomite outerop attains

its greatest width from north to south. Here the country
becomes almost featurelees, Just wide plains covered with
red soil and sparse grass and some large pans. In Marico

end Lichtenburg the pressence of a number of intrusive quartz
veins has had an influence on the movements of the under-
ground water particularly in the neighbourhood of Ottoahooél)
where several large springs lssue forming many huge vleis.
The shallow water table had an adverse effect on the working
of the gold reefs in this area, to-day, however, observations
show that there has been a considereble fall in this depth.

The large vlels round Lichtenburg and Polfontein
have also proved good areas for drilling for water, as also
the contacts between the Dolomite and the underlying
Ventersdorp Volcanlics and the overlying Pretoria Serles at
Linokana north-west of Zeerust,

The Dolomite outcrop which has thinned out very
considerably continues in a north-westerly direction to
Lobatasl where drilling for water by the Bechuanaland
Protectorate Administration and the Cold Storage hus proved
very fruitful.

GROUP 5. The third Group is located in the northern Cape

Provinco[..,

(1) A.L. Hall,B.A,,F.G.S5. & W.A.Humphrey,B.4.,Ph.D. The
@#eology of the Country round Zeerust and Mafeking,
Pretoria,1910.
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Province and extends from Morokwen in the northern Vryburg
District down to below Griquatown in the south a distance of
170 miles., It attains its greatest width from east to west
from Vryburg to Kuruman.

This large extent of Dolomite forms a huge plateau,
known locally as the Kaap Plateau. It ig almost featureless,
monotonous miles of sparse grass, sand, tufa, with very few
bushes and occasional Dolomite outcrops. Characteristioc of
Dolomite country are the large aprings as at Morokwen,
Kuruman, Bothethelesta, “anyeding,etc.,sinkholes as at
Daniels Kuil, and the "Bos-aars", intrusive lgneous dykes
marked by trees aznd bushes with chains of wells and boreholes
alongside them.

Boring records availlable are limited to the
Kuruman,Vryburg and Barkly West Districts. They are tabulat-

ad as follows!~

Total number of boreholes records examined 127
Average total depth of boreholes in feet 145
" depth at which water was struck in feet 112
" " to ¥ * prises (rest level)
in feet. 61
# quantity available per dlem fox pumning
in gallons 25,000
Percentase of fallures : 23%
"  total fallures 9.4%
" " boreholes probably not deep enough
to strike water 10.0%
¥ " *  with water supply lnsufficient
for practical use i.e.under 1000 g.p.d. 11.8%
" " boraholes daeper than 300! 4%
" 4 " " without water 0.8%
" " " ” " " with water
| struck above depth of 300! 0.8%
i " % deéper than 300' with water
struck below depth of 300! 2,3%
Peroentage of fiowing boreholes nil
" boreholes with exceptlonal supplles,
1,e.above 100,000 g.p.d. 2.3%

SUMMARY OF BORING IN DOLOMITE GRCUP IIX
QUANTITY IN GALLONS PER DIEM,

Depth Up tol- 10- - - 40- 50- €- 70- 80- -
in F$, 1000 10000 20000 30000 40000 50000 60000 70000 8000C 90000 100000 100000 Totals

0-50 8 1 2 1 3 1 1 14
6l-100 1 12 5 5 4 5 1 1 1 1 36
101-180 6 3 2 1 2 14
181.200 6 1 1 1 2 1 12
201-3%0 3 1 4
B-0 1 3 3 ]
TOTAL 2 38 13 8 4 5 8 2 8 2 3 88

Distriot/....
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DISTRICT RESULTS.

District Number Av.Total Av.Devth Av.Depth Av.Quantidy Pailures.
of Bore- depth of at which %o whioh pumped per

holes. Dborehole water was welor d=y in
in fesh. struock rises gallons.
in feet. in feot.
Kurumsn o} 159 137 93 21,740 0%
Vryburg a7 134 95 42 2,400 3%

The rainfall decreases proceeding westwards and
the average ylelds behave in a similar way while the
percentage of fallures increase. The large ylelds at
Vryburg and Morokwen are situated in the zone of the highest
rainfall and near the Dolomite-Black Reef contact.

Generally in this area the country is fairly even
or gently undulating and over wide areas the rock is hidden
by soll, sand or white porous calcareous tufa. As else-
where on the Dolomite there 1is a marked lack of surface
streams and run-off is replaced by absorption.

THE NORTHERN AREA:

(1) Rustenburg and Marico.

The maln dolomite area forms a regular belt from
4 - 7 miles wide running from the Bechuanaland Border near
Ramoutsa eastwards towards the Crocodile River curving to
the north-east near the latter and forking, one branch
trending north and the other continuing eastwards past
Gatkop along the Zand River Valley to the Waterberg Distrioct
boundary.

The roocks dip at angles of 12-30° generally but
in the east the dips are high and much thrust faulting has
caused duplication.

Reports show that fairly large quantities of stomm
water flow off the country to the south,underlain by Pretori
beds and Norite, and are absorbed by the Dolomite. The
Rainfall 1s from 20-25",

Due east of the Pilansberg is a second and

smaller area traversed by the Crocodile River,

The/...

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2022



The average results obtailned here are as follows:-

ist,Group. ang&%znnn-
Total Number of boreholes 88 4
Average total depth in feet 140 198
" depth at which water was struck
in feet. 99 149
" * to which water rises
(rest level) in feet 63 69
Average dally yleld in gallons
pumnping 21,500 13,300
Percentage of failures 4
Total fallures 32% 14.3 %
Boreholes probably not deep enough
to strike water 7% 14.3 %
Boreholes with water supply in-
sufficient for practical use 10.3% 11.3 %
Percentage of boreholes deeper than
300" 5.7% 7 4%
] ] " " than
300! without water 4.6% -
Percentage of boreholes deeper than
300' with water struck below 300' - 7 %

Percentage of boreholes with except-
ional supplies i.e.above 100,000

s.go ° 1.1% had
Percentage of boreholes deeper than
300! with water struck above 300! 1.1% -
Faulting has caused considerable alteration in

the Dolomite here and this 1s reflected in the results
which show greater deptha and higher percentages of fallures
This alteration has been increased by the intrusion of
basic rocks. Similarly there 1s a greater development of
banded ironestones than usual particularly in group two,
which makes the drilling more difficult and the rock more

impervious.

The conclusions arrived at from a oonsideration
of these resgsults are as follows!«

1. The Dolomite gives the highest average dally yleld of
any of the formations investigated, but the percentage
of fallures i1s also very high, emphasizing the fact that
when a supply is struck it 1s generally an excellent
one.

2. The quantity of underground water avallable for exploita
tion by drilling 1s dependent firstly on the rainfall
and secondly on the structure and weathering.(Solvent
action of water,etc.) This 15 Just as true in this
formatlion as in the others. The ylelds decrease pro-
ceeding from east to west (see group averages) as the
rainfall deoreases, in spite of the fact that the
channelled nature of the dolomite muakee it possible for
water to travel long distances underground., The
influence of the structure is also obvious in the lower
yields obtained in (a) Ventersdorp, due to a zone where

there/...
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there is much chert interbedded with the limestone
and (b) Northern Rustenburg where faulting and
metamorphism of the limestones occur coupled with a
development of banded ironstones.

3. The effect of the subterranean channeling 1s to a
certaln extent negatived by the igneous intrusions
which apparently divided the formation as a whole into
compartments though the latter can leak in the form
of springs. Otherwise it would be expected that the
yields would be more equal.

4, The best places for selecting borehole sites are near
igneous dykes and sills, quartz velns, interbedded
chert bands, quartzites, and shales, or contsacts with
more impervious formations. If it 1s impossible to
take advantage of any of these, the operations should
be restrioted to surface drainage lines. It 1s found
that the high ground and wide flat featureless plains
are highly speculative.

5. It 1s very diffioult or almost impossible to indlcate
the subterranean courses followed by streams in the
Dolomite from the surface. An example of this 1s the
frultless and deep boring which has been carried out
in the vicinity of the various large smings in an
endeavour to tap their sources, viz. Kloofzicht and
Sterkfontein, Pretoria District, Oberholzer, Venters-
dorp Diatrloi, and along the Kuruman River.

WATER BEARING PROPERTIES OF THE MALMESBURY
SERIES IN THE SOUTH WESTERN CAPE.

This Serles correlated with the Dolomite in the
North and consisting of grey and black shales, white, grey
and black limestones often orystalline conformably overlies
the Nieuwerust Serles,

From Picquetberg to the Cape Peninsula and
eastwards arenaceous clayslate and argillaceous quartzites
predominate, though by the addition of mica phyllites are
developed. Sands and thin clayey soils obsoure most of the
area. White quartz veins are frequent and can be traced
by weathered eluvial fragmentafl)’ 2.

Great lateral lithological varilation is displayed

though/....

(1; A.L.du Tolt. Geology of South Africa.
(2) A.L., Hall. Handbuch der Reglonalen Geologle. The
Union of South Africa.
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though faulting and folding are not usually discernible,
the continuous parallel outorops of the varlous layers seem
to point to the fact that both must be extensive,

These generally highly tilted, slaty, flaggy or
phyllitic rocks have in places been weathered into white,
yellow, or brown, sandy or clayey matter, in places to great
depths 100 to 150 feet being recorded in borings.

¥hether this decomposition i1s due to the average
annual rainfall of 20-30% alone or was ocaused by the action
of sea-water penetrating into the tilted slates when the
ocean covered the coastal plains 1s not quite certain. It
is probable that both agencies have contributed to the
breaking down process and that the action has been continu-
ous as the more brackish waters seem to ooccur to the west
under a lesser rainfall,

Boring for water in these beds has met with falr
success, especlally in the areas under high average rainfall
as the Cape PoninsulafS)

In analysing the results obtained from the bore-
holes, three groups have been formed, as follows:-

Group 1. The results obtained in the Cape Peninsula,

Wynberg, Bellville, Stellenbosch and Somerset West

Districts where the Series 1s under an annmual

average rainfall of 20-30" and in addition has

the benefit of the run off from the higher rainfal.

areas in this nsighbourhood.

Group 2. The results from the Malmesbury and Paarl District
annual average rainfall of 10-20".

Group 3. The several irregularly distributed detached
masses found between the Villages of Van Rhynsdorp

and Nisuwerust in the district of Van Rhynsdorp
where the rainfall is only 5-15*,

In the first group the results of 125 boreholes
were examined,meny of which wers obtained from private
drilling contractors.

The averages are as followsie

Average total depth in feet 180
Average depth at which water 1is struck in feet 117

Average/...
(3) H.F.Frommurze. Chapter on Underground Water. Geolog
of Cape Town and adjoining country. Explanation of
D%hﬁeity tIﬁWpar(rﬁgp@.iches in support of open access to information, University of Pretoria, 2022




Average denth to which water rises (rest level)

in feet 33
Average dally yleld per borshole in gallons
pumping 22,000
Percentage of fallures 20%
Percentage of holes over 300! deep 79
a) Which are dry 4%
b) Which strike water above that depth 1.5%
@) Which strike water below that depth 1.5¢%
Percentage of boreholes which have supplies of
100,000 gallons per day and over 10%
Percentage of boreholes with brack water 15%
Group II  GroupIX
Total number of boreholss V&4 46
Average total depth in feet 150 188
Average depth at which water was siruck
in feet. 112 152
Average depth to whioh water rises (rest
level)infeet 45 50
Averesge dally yleld ver borehole in gallons
pumping 11,600 28,300
Percentase of fallures 30 7
of deep holes i.e.(over 300') 1 4
H ¥ boreholes with brack water 20 7

The variation between 1 anc 2 in both quantity and

quality i1s undoubtedly due to the larger rainfall which the
area covered by group 1 gets, £s well as the conditions
which transmit the run-off from the Table Mountain Sandstone
Mountains down to the talus overlying the Malmesbury Beds,
where it 1s held in direct contact with the tilted and per-
vious decomposed edges of the slates, etc. This phenomenon
is partiocularly noticeable in the Cape and Somerset West
Divisions.

It would appear therefore that the available
underground water ie due to the absorption of rainfall on
the spoi, or else brought short distances via gravel beds
and recent unconsolidated deposits, gulded into ill-defined
channels by the configuration of the country.

In Group 2 the extensive flat-lying areas do not
obtain thils benefit except to & small extent along the eduzes,
the rainfall as well 1s somewhat less.

In group 3 the water level 1s deeper, but the
average ylelds are swprlisingly high. It is thought that

the/...
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the reasons for this are: (a) the considerable amount of
faulting thet hsae taken place in this srea, (b) the benefit
of a considerable run-off from the hard mountainous country
to the south and east, (c) the development of limestones
in the Malmesbury series,

The limestones themselves compare favourably with
the dolomite of the Transvaal as an aquifer.

The averages are particularly high. vig:

Average total depth in feet 150
" deptn to waicn water is siruck in feet 124
H * rises (rest level)
in feet. 22
Average dally quantity pumping in gallons 37,200

SIMARY OF ROSULTS OBTAINED I GROUP I.MALMESBURY BEDS,

YIELD YRR 24 "DURY PIMPI: TN GALIONS,

Depth to Wp
water in %0 l- 10- & 3W0- 4A0- - 6= W- 8- 9O- 1000000 Tolal
food, 1000 10000 30000 30000 40000 50000 60000 70000 80000 90000 XNOOO

0-50 4 4 3 1 1
61.100 2 11 1u 13 1 2 2 1 2 45
101-150 2 17 8 1 3 1 1 3 3 "
181-200 ? L 8 2 1 1 1 2
201-2%0 1 i
251-300 b} 1
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THE UNDERGROUND WATER BEARING PROPERTIES OF
THE _PRETORIA SERIES.

The Pretoria series is the upper portion of the
Transvaal or Nama System and overlies the Dolomite and
Black Reef Series conformably. This Serles conslsts of
quartzites, flagstones and shales much intruded into by
sheets of basic igneous rocks related to the Bushveld
Complex. There 1s also a large shest of contemporaneous
andesitic lavas in the lower portion of the Seriles.

In the Transvaal the Serles forms part of the
parallel belts of country that oonatitﬁte the crests of the
opposing limbs of the great Witwatersrand antlcline. Of
these the northern belt is considerably more extensive.

It forms a large roughly oval belt of varying
width - at Pretoria 7 miles, to west of Rustenburg 45 miles -
extending westwards from the nelghbourhood of the Wllge
River in the Middelburg district (where it disappears under
the Waterberg and Karroo Systems) to Pretoria (45 miles) on
to Rustenburg (70 miles) and then to Zeerust (another 70
miles).

At Zesrust it bends northwards and crosases into
the Bechuanaland Protectorate. On the northern edge a
thinner band runs east to the south western corner of the
Waterberg escarpment beneath which it disappears, reappearing
gome 60 miles to the N.E. at Potgletersrust to agaln vanish,
this time under the amygdaloidal dlabase of the Springbok
flats. Outcropping agaln some 40 miles to the east at
Molsgat it continues southward as a broad belt until below
Machadadorp it is covered up by the Karroo sediments,

The southern belt approximately 20 mlles wide
extends from the top of the Klip River Valley south of
Johannesburg to Just across the Vaal River to the west of

Venterskroon/....
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Venterskroon again disappearing beneath sediment of Karroo
age.
Typical section through the serles 1s as follows:
Top: Shale and Intrusive Dlabase.
Magaliesberg quartzite with intrusive Dlabase.
Shales and slates with intrusive Diabase.
Middle: Daspoort Quartzite.
Contemporaneous amygdalolidal andesite or Ongeluk
Diabase.
Shales and slates with intrusive Diabase.

Lower: Timeball hill Quartzits.
Shales with Diabase.

In some areas there 1s present below the Timeball
hill quartzite another thin quartzite separated from the
latter and from the dolomite by shales, as for example from
Magaliesberg in the Krugersdorp westwards to Zeerust,

TOPOGRAPHICAL.

(}%he dependence of topography upon geology is
never better exemplified than with this formation. The
shaly groups with their assoclated diabases tend to occupy
the lower ground, while the quartzites stand out in ridges
running regularly for miles, Very striking are these huge
parallel quartzite walls vanishing into the distance, with
regged scarps facing outwards and long dlp slopes descending
evenly on the opposite sides. The rivers have broken
through these ranges in narrow and picturesque gaps, c8 at
Hartebeestpoort on the Crocodile River and Baviaanspoort on
the Pienaars River." This country forms a great oontrast
to the flat bare dolomite plains adjoining.

SURFACE WATERS.

The run-off from this series of shales and quart-
zites is fairly good,another point in contra-distinction to
the adjoining dolomite and the stmams persue well defined
courses. Many such as the Marico, Crocodile, and Pienaars

Rivers are perennial except in exceptlionally dry seasons,

Cortain/,.,.

(1) Du Toit. Geology of South Africa.

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2022



Certailn portions of this country seem to be
without good surface water supplies however as in the south
western portion of the Rustenburg District between Tafelko?2
and Rustenburg south west of the Daapoort quartzite horizon.
But generally the surface supplies are falr from the Daspoor
range horlzon upwards in the succession.

There are numbers of small springs 1ssulng from
the Daspoort and Magaliesberg quartzite horizons mostly on
the dip slopes. In the case of the latter horlzon some
issue on the other gide as at Buffelshoek and Magatoshoek
An the Rustenburg District. These small flows are generall,
utilised at the base of the hills and seldom get further,

At the bottom of the dip slope of the Magalliesberg and
Daspoort quartzites in the Pretoria, Rustenburg and Marico
Distriots a large sandy talus is formed and this porous
deposit is found to contain large quantities of stored
underground water e.g. as on Rustenburg town lands,etc.
This stored body of water also acts as an area of infiltra-
tion fbr the underlying rocks and definitely improves the
ylelds from boreholes in the dliabase on the edge of the
Bushveld ocomplex where in contact with this horizon.

BOREHOLE WATER SUPPLIES.
Dealing first with the portion of the series

exposed from the Wilge River near Bronkhorstspruit westwards
to Zeerust and beyond. It has been proved by the drilling
of 1,300 boreholes to be generally a very satisfactory
underground water carried or acuifer. In adding the Gats-
rand and Eastern Transvaal arsas a further 280 borehole
results are added bringing the total to 1,500. The results
from the latter areas bear out further that this formation
is a good underground water carrier,

For the purpose of convenlence and consistency in
tabulating the borshole results the serles has been divided

as/..co

(2) A.L.Hall, On the South-Western Portion of the Rustenbun
g%igm&ihe%%}( ORSBQ%'QQP%WG&H gm@morﬁﬁorthr&ersity of Pretoria, 2022




as follows:

Timeball quartzite horlzon Timeball quartzite.

Timeball shale horizon From the Timeball quart-
zite horigon to the
bottom of the Daspoort
quartzite horizon.

Daspoort quartzite horizon Daspoort quartzite.

Daspoort shale horizon From the top of the

Daspoort quartzite hori-
zon to the bottom of the
Magalliesberg quartzite.

Magaliesberg quartzite horizon Magallesberg quartzite.

Magallesberg shale horizon. From the top of the
Magallesberg quartzite
upwards.

In general the shale and slate group alone gives
average supplles of from 12,000-40,000 gallons ‘per diem at
average depths of from 72'-116'., The quartzites yield on
an average from 16,000-32,000 gallons per diem at depths of
80'~112', The intrusive dlabase of Bushveld age - 21,000
to 33,000 gallons per diem at 83-93' and the contemporaneous
amygdaloidal lavas 17,000 to 36,000 gallons per day at 27-
72 feet.

Thus generally the average yield per horizon is
more or less the same, the dfference between the highest
(Shales only and Intrusive diabase only) and the lowest
(Quartzites only) is only 3,000 gallons per dlem.

Considering the waterbearing quality of the variow
horizons in their natural successlons there is however oon-
slderable variation due to a variety of causes both local
and more wildespread, as for example the shale below the
Timeball Hill Quartzite horizon. Here results are general-
1y good (vide averages), due it 1s thought to the proximity
of the dolomite which it overliss, but areas are met with
in which it 1s difficult to get water as at Platklip No,97
in the Krugersdorp district and surrounding farms where fault
ing has disturbed the strata and contrary to its usual
effect this area has been proved to carry less underground
water.

In the case of the intrusive diabase sheets many

are/...
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are well known to be in a soft friable and decomposed
condition and act as sponges being full of underground
water. Somstlimas, however, decomposition goes too far, or
it may be due to the chemical composition of the rock, and
it is found on boring that the soft rock and the water flow
together and it is difficult to separate them. This is
typical of a shest, of diabase Just north of the Daspoort
Quartzite and one north of the Magallesberg Quartzite.
Borenoles in these horizons strike large quantities of water
mixed with the decomnosed diabase in the form of mud, which
rushing into the borehole has caused operations to be
abandoned. (ood examples occurred at Rletondale and
Silverton near Pretoria.

The intrusion of the bushveld igneous complex
into the Pretoria Seriegf) is held to have caused extensive
thermal metamorphism in the beds of this series., This
metamorphism has resulted in the change of ordinary soft
fissile shales, into hard apdttod and highly coloured
varieties, alsoc chiastolite and andalusite schlists, and
cordierite contact hornfelses. A general haerdening of ths
shales has taken place in the earlier stages of the procecs
beyond which the shales expored in many areas particularly
around Rustenburg have not proceeded, in the later stages
the rock becomes porous and soft again as in the areas north
of Zeerust. The change in the qusrtzites 1s not so great
chemically as physically. In places recrystallisation has
taken place and resulted in the formation of a sugary
quartzite with a few secondary minerals.

The intenslty of the changes are greater in the
west than in the east.

From east of Pretorla to Scheerpoort there is

hardly/....

(x) A.L. Hall. The Bushveld igneous complex. Memoir 28
U.a&. 8.
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hardly eny change in the normal condition of the beds except
locally in contact with intrusive diabases, fissures as at
Silvermine, eto.

From Scheerpoort to the Groot Marioco Rlver there
18 a rapld and marked lnorease in the intensity of the
metamorphism as shown by its results. It 1s possible that
in addition to the thermal agencles the greater pressure
which has affeoted the Pretoria Serises as shown by the great
fault to the southeeast of Rustenburgz, which passes through
Olifants Nek and displaces the mlddle and lower quartzites,
while the serles as a whole shows a sharp double bend in
the strike, has alsc added to the metamorphism noticed.

Lastly from the Groot Marico River weastwards to
Zeerust the maxlmum results are seen, rocks being altered
from the Magallesberg horizon to the Timeball horizon and
even beyond in the dolomite. The greatest degree of
alteration being in the beds contiguous to the bushveld
rocks,

These great alterations in the nature and physical
structure of the rocks have naturally been reflected in the
varying capacitiss for ylelding underground water displayed
by the different horizons in the differsent areas.,

A. COVPARISON OF AVERAGE YIELDS FRCM THE SHALE
HORIZONS IN GALLONS PER 24 FOUES PUMPING.

HORYZON AREAS
i $bank Rusten-~
Middel- Pretoria burg. Merico Gassrand Eastern Tramsvaal
g,
1.Timeball Shale 40,000 20,000 25,900 28,000 16,100
3.Despoort Shale 3,600 32,000 29,000 28,400 28,000
3.Magaliesberg “ 11,500 18,000 23,700 25,000

In group one the furthest east. the shales have
only been recently stripped of a cover of younger karroo
and Waterberg Beds. In the second group the shales are the

least/....
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least altered and are exposed to a high rainfall (30*) the
variations in the ylelds being due to local conditions as
e.g. the Magallesberg shales in group 2, which are a narrow
strip of shales outcropping north of the Magallesberg range,
the restricted outcrop resulting in lower ylelds., In the
Rustenburg Area (Group 3) the effect of the alterations is
noticeable and as well as the lower rainfall. The Magalles-
berg shales are highly altered here,and their outcrop area
is much larger; this has improved the dally yleld.

In group 4 the effect of the extreme metamorphism
appears to have improved the average dally supply in spite
of the lower rainfall. Considering horlzons the Daspoort
shale is the most consistent, which is not surprising con-
sldering 1its position underlying the floor of a large
valley in the middle of the series between the Daspoort
and Magallesberg quartzites.

B. COMPARISON OF AVERAGE YIELDS FROM THE QUARTZITE
HORIZONS IN GALLONS PER 24 HOURS PUMPING.

HORIZOKS AREAS
¥itbank Rusten- Eastern
Middel- Pretoria Durg. Mexrico Gatsrsnd Transvaal
burg.
1, Timeball Quartsite 26,800 31,400 10,000
4. Daspoors " 16,400 18,500 24,000 26,000
3. Magaliesberg 16,000 41,000 27,20 18,000

In these horizons the extreme alteration in the
west would appear to have improved the water carrying
capacities in spite of the lower rainfall,

Another equally important factor is that the dip
of these layers flatten out to the west and consequently
large areas of quartzite ars lying almost horizontal thus
offering greater facilitles for the infiltration of the
rainfall,

In the eastern areas little boring 1s carried out

by/cs-
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by choice in the quartzites as they form ranges of hills.

In Griqualand West the occurrence of Griquatown
Sediments which extends from the Molopo River, North of
Morokwen down to below Prieska, is consldered to be a faole:
of the Pretoria Sediments.

They oonsist of Jaspers and ferruginous shales.
Underground water here is found to be deep and erratic in
its distribution; many entirely dry areas occur, and
fallures number almost 50% of the total drilled. The
average dally yield is 21,000 gallons.

The intrusive diabase of Bushveld age has also
given comparatively good results. These baslc rocks
generally in the form of sills of varying thiockness have in
places been considerably altered by decomposition due to
weathering. In some cases this has gone so far as to com-
pletely vell the original character and appearance of the
rock.

This process has alded the passage and storage
of subterranean waters by breaking down the compactneass and
increasing the porousness of the rock, but continuing
further the weathering process changes the original hard
diabase into a gritty clay which becomes either totally
impervious or 1s inclined to move and flow with the water;
thus inoreasing the number of fallures and creating a tanta-
lising position where the borehols strikes water which
owing to 1ts condition it 1s impossible to use or to pump
out. Experiments by the Boring Branch, however, have shown
that by packers and the jJudicious use of casing it 1s

possible to save some of these water-supplles.

C. COMPARISON OF AVERAGE YIELDS FROM THE INTRUSIVE OR
BUSHVELD DIABASE FROM ALL HORIZONS IN GALLONS PER

24 HOURS PUMPING.

Witbank

Middelburg Pretoria Rustenburg Marico Gadsrsnd Eastera Transvaal.
Aren Aven Aren Aren Aren

33,000 M, 00 30,000 aR_,200 23,000 22, 200
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Boreholes where ths water has been obtained at
the contact or Junction of the intrusive dlabase and the
shales glve different results.

COMPARISON OF AVERAGE YIELDS FROM THE DIABASE-SHALE
CONTACTS IN ALL HORIZONS IN THE PRETORIA SERIES, IN
GALLONS PER 24 HOURS PUMPING

Pretoria Arec Ruystenburg Area Marico Area
36,800 22,200 26,500

As seen they are an improvement on the results
from the Intrusive diabase alone but are not quite so good
as the Shales by themeelves. However, these ocontacts seldom
fall (q.v. Table 3.) to give water and have been found to
be good horizons to teke advantage of when selecting slites
in thils formation.

In making a comparison between the (a) Diabase to
Shale and (b) Shale to Diabase contact in order to ascertain
which was the better it was found that in the Pretoria area
1t was found that only 25% of the holes drilled, cut the
former oontact (a). They did not glve nearly so great an
average yleld as (b) and considerably more failures,

In the Rustenburg area (a) gave an average yleld
of 22,000 gallons per diem as agalnst 13,000 gallons per
diem from (b).

In the Marico area (b) was found to be the bettier
of the two, the position being the reverse to that found in
Rustenburg area. Metamorphism of the shales at the contaots
in addition to the general metamorphism affecting the
Series as a whole due to the Bushveld complex, bring about
this variation in the water-carrying capacity of similar

horizons.
THE ONGELUK DIABASE OR CONTEMPORANEOUS ANDESITE:

This series of contemporaneous lavas attains a
great thickness, and forms a continuous belt from near
Delmas through the towns of Pretoria, Magalies, Koster and

on/ee..
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on to Zeerust, etc. always flanked on the one side by the
Timeball Hill quartzites and on the other by the Daspoort
Quartzites both of which make continuous ridges on either
gside. The dlabase is directly overlain by slates and
generally has slates beneath it as well but in the west
(viz.from Zwartruggens westwards) there is a thin quartzite
underlying.
TOPOGRAPHY AND OCCURRENCE.

The diabase as a rule forms low ground following

the axis of a valley (trough) e-g. the Hekpoort Valley. It

generally displays a consliderable surface. From Koster to
the west the upper part of the zone makes higher ground to
the north.

Other occurrences are in the northern Marico and
Rustenburg Districts where it outorops on the northern limb
of the Antioline. In the Potchefstroom and Vereeniging
Districts where another anticline exposes a broad belt of
this amygdaloldal rock. Here it 1s considerably narrower
in the western portion than further east. This is due to
the fact that the beds are normally situated in the west,
with a uniform dip of 15° to the south, while to the east
the dip decreases and the beds begin to show the effect of
the synclinal structure and change in direction of strike;
which is so marked a feature in the eastern portlon of the
Gatsrand. The surface width thus increases from 1} miles
on Kraalkop No.290 to seven miles through Wildebeestfontein
No.406.

In the Lydenberg, Middelburg, and Carolina District
the contemporaneous volcanic rocks ocour at three separate
horizons, the first being at the top of the Pretoria Series,
the second about halfwsy down the succession, and the third
below the Daspoort Quartzite horizon.

The highest volcanic rocks lie directly above the

uppermost/. ..
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uppermost Magalissberg Quartzite, between it and the basic
edge of the Bushveld Complex. They ocoupy a narrow band
fron one to three and a half miles wide trending nearly
north and south along the footslopss of ths eastern side of
the Stselpoort River Valley. They are clearly inter-bedded
with the upper strata of the highest Magaliesberg Quartzite
and this together with the obviously effusive character of
the formation show it to he of volcanic origin,

The second horizon of volcanic rocks asometimes
resembles pyroclastic accumulatlions rather than true lavas
and occurs a little above the Daspoort Quartzite, forming a
broad belt extending from near Machadadorp southwards to
within a few miles of Carolina a continucus outorop which
narrows down considerably towards the south,

The third and lowest horigzons of contemporaneous
rock lies immediatsly below the Dwaal Heuvel or lowest
Daspoort Quartzite and i1s all amygdaloidal lava of Andesitic
character, The bases of this succesaion 1is emphasized by the
Ongelik Quartzite as in the Western Transvaal.

LITHOLOGY:
In the Pretoria, Rustenburg and Marico Areas the

volcanic group 1s quite different to the intrusive diabase
sheets of Bushveld age with coarsely crystalline texture so
common in the Pretoria Series. It is flne grained, greenish
in colour, often flinty, and sometlimes gtudded with amygdale:
f1lled with quartz and other minerala. In many respects
this formation compares with the lavas in the Venterseorp
Systen.

That the horizon however ig not a single flow, but
is built up of geveral successive lava sheets 18 suggested
by the varying lithologleal characters.

These sucoessive sheets sometlmes present porous
upper surfeces, thus there are through the formation planes

0f/ceee
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of sgeparation along whioch water could travel, and as the g
group 1s generally dipping at angles of from 5 - 15° and
sometimes more, there are created favourable conditions for
the ocongervation of underground water supplles.

In the west (Marico Arsea) the lavas have been
sltered aloncs, with the other members of the serles and the
rook shows occasional devitrification.

In the central area (Gatasrand) the lavas exhibit
similar cheracters and vary from compact olose-grained rocks
to a rock in which the quartz filled amygdales are as large
ag mats,

In the eastern Transvaal the upver horlizon shows
amyzdaloidal characters, flow-structure, agglomerates and
similar features, There 1s evidence too that these rocks
have uniergone soms metamorphism, as siliocification and
recrystallization of the ground mass has taken place., The
second horizon of effusives consist of agglomerates and
tuffs with inclusions of burnt shales chiefly, less frequent
are pleces of fine~-grained igenous rocks, either of in-
trusive diabase or the earlier lavas. The lowest horizon
are gresnish fine grained partly amygdaloidal rock about
200! thick. 1In their general characters they compare close-
ly to the Ongeluk Series in the Cape Province.

BOREHOLE WATER SUPPLIES:
Drilling in thie formation ususlly progresses

rapldly as 1t 18 sz often found decom»osed, ylelding as a
result red and white clays and red soils. The decomposition
often goes deep covering the solid rock with a mantle of
soll and clay 40-60' and exceptionally 100' deep. As for
example in the boreholes of the Derby Estates near Koster,
Droogekraal on ths Groot Marico River and at Vliakfontein 584,

Much of the clay consists of rock weathered in
gitu, below which are cores of more or less unaltered

diabssse/....
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diabase often reported as boulders. In this respect
drilling conditions are similar to those sncountered in the
lavas of Ventersdorp age.

Where the decomposition goes down to exceptional
depths and is presumably complete, the water supplies
obtained are not large e.g. in the Marioco Area. In the
majority of boreholes ylelding good supplles the soll and
clay covering 1s seldom more than 20! or so thick often less.

It 1s suggested that as in the case of the lavas
of Ventersdorp age some of the intrusive dlabase sheets of
Bushveld age in the Pretorla area, and also Karroco dolerites
in the Eastern Transvaal, the small supplies of water
obtained where decomposition penetrates deeply is due to
the complete breaking down of the rock structure into an
impervious clayey product, and thils overlying the jointed
and only partially sound rock has hindered infiltration
into the formation.

Fallures are comparatively rare except in the
Marico area where decomposition as mentioned above is common.

In the Gatsrand area the average ylelds are good,
the failures are low and the water 1s shallow, the area is
well watered and replenishment of underground waters is thus
facilitated apart from the annual rainfall of 25!,

COMPARISON OF AVERAGE DAILY YIELDS OBTAINED BY BORING
IN_ TH: ONGELUK LAVAS IN THE TRANGVAAL IN GALLOKS PER
PER DIEM PUMPING.

Vitbank Pretoria Ruastenburg Merico

Middelburg Area Ares Area Gatsrand Eastemn
ares Area Transvaal
27.6C0 36,000 17,200 26.200 28,400 14.400

The equilvalent formation in Griqualand Weszt known
as the Ongelul Dlabase ocours assoclated with the jaspers.
It glves an average yleld of 13,000 gallons per borehole per

day/e ..
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RIA

day in the south, but further north in the Vryburg District
it reappears from under the sand covering and outcrops from
Mashowing laagte northwards to Heuning Vliel. Here these
rooks gilve an average yleld of 24,500 gallons per dlem
which struck at an average depth of 79 feet.

CONCULSIONS:
1. Good ylelds are obtalned at shallow depths in
this formation.
2. Sucocesses are high particularly 1if
{a) the quartzites are avoided in the eastern
(v) zﬁgailtered shales are avoided especlally

in the western area where the flat lying
altered quartzite becomes the better aquifer.

(c¢) sites are selected wherever possible so as
to cut or approach a shale-~diabase ocontact
at depths of 100-150!' whick 1s generally
sasy in view of the tillting of the strata
and the frequency with which the .intrusive
sills occur.

(d) in the extreme west the banded ironstone and
Jaspers should be avolded especially when
they are forming high ground,

3. The contemporaneous diabase or Ongeluk Lava also
gives good returns similar to other stratified lavas
described, so long as the very hard or very soft decomposed
portions are avoided.

4. The influence of increase in the rainfall 1s
apparent here especlally in the well-bedded shales but is
counteracted to a certain extent by metamorphism in the
shales and topography in the case of the quartzites. In
the east where the beds have been recently stripped of
coverings of younger rocks the ylelds are not so good in
spite of a large rainfall.

5. As the tables 2 & 3 show deep boring viz. depths

greater than 300' have not been successful.
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PABLE 11. AVERAGE RESULPS FROM TH® FRITORIA SFRIES IN THE GATSRAND AREA COMPRISING PORTIONS OF THE FOTCHEFSTROOM, VERTERSDORP,
VEREENIGING AND KRUGKRSDORP DISTRICTS.
Total Bo.  Average Average Ave Average General Total Water in- Toles  Holes Vater  Yaber
DISTRICT Geological of bore-  tokel’ gtk  dep daily % faile sufficient not devper . struok  siruck Holes
horizon., whgigg frea dsngl’x“ :: “\'gich mﬁ gﬁoiin faigg.r o T for practi- carried thm shallovu: decper yielas
results were was rises in pumping. ) cal use. deep 300° thas 300 th‘: sbove Hemarics. Rainfall.
obtained. struck. feet rest snough. 300%.  I0QoOo
level. gals
rar
— ddem,
Timeball
Joartzite 9 74 57 32 0,000 30% "
Timeball
Shale 7 159 113 50 2,000 A% 12 5 4 5 2% 2
Daspoorxt
uartzite 4 98 ” <8 28,000
Daspoort
Shale 34 121 » 18 28,400 8 3 3 8 8
Contexporsneous
amygdaloidal
andesite or
Ongeluk Diabase 55 90 68 X 28, 400 A 6 11 4 1 1
Intrusive
Diahase of
Bushveld age. 78 94 68 a 23,000 26 13 5 8 3 1 1
AVERAGE RESULTS FEOM THE PENNORIA SYRIES 1IN THE EASTERN TRARSVAAL COMPRISING PORTIONS OF THE LYDENBURG AND CAROLINA DISTRIC?S.
T4meb511 e e
Shale 5 138 -89 T 48 18,100 20-30"
Deaspoort
shale 2 83 b1/ 13 26,000
Magalissberg
Quartszite [ 110 71 22 18,000
Magal iesberg
ghele. 3 110 51 16 26,000
Ongeluk 14,000
Bushveld Diabase I0 74 47 27 22,200 % %
Krunen Griquatown
Sedimentaries 7 181 147 103 21,000 467 27 8% 0% 0% 8% %
Kurumen Griquatown
Ongeluk Diabase 39 160 122 93 13,000 38t % 12% o % 3%
Vryburg " 9 110 7 42 24,500 0% 0% 0%
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TABLE 3. AVERAGE RESULTS FROM BOHREHDIES PRRTORIA SEXIES 1N THE MITDELBURG, WITBANK, PYRTORIA, RUSTEEBURG
AND MARICO DISTRICTS.
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Total Ho. hverage Average  Average  Averages  General Water in- Holes IHoles ¥ater  Water Holes
DISTRICT  Geological Of bore- = total depth as depth to  daily % of Total  sufficient Dot desper sreek gbruok with
Borigon which depth  which - yield in  fallures failures for practi- carried tham 10 sasllow dseper ylelds Remarks Raiafall.
Oh re= i feet, water was ";‘" \a Galloas cal use. deep 300* gothm Shen m
sults were struok in ites 13 e enough %0' Gl
obiained. feoot. lovel. 5 ?
oM,
¥i tbenk
Proterte & =
a Timeball 25-3
Rustendurg Quartsite 22 10 97 53 26,880 42% 15% 19% 9% Hil. 4% 25.30
Marieo a3 117 85 56 31,400 4% 0% % % 2.5% 2.5% 5% 30-25
Witbank-
Middelburg
Pretoris Timeball 29 182 116 51 40,400 43 3.5% 3.5% §il 10%
Rustenburg Shale 80 144 102 & 20,000 23% 9% 8% 5% 4 % 1% 1%
Marioo 80 140 87 48 26, 900 11.2% 4% 6.2% 1% 1% 1%
elburg
Pretoria Daspoort 39 145 112 47 186,400 8% 2.5% 12.5% 10%
Rustenburg GQuartsite 63 09 81 47 18,500 2% 6.3% 6.3% 9.5% 1.6% 1.68%
Marioco 25 118 85 63 24,000 44% 0% 16% 8% 4% 4%
¥itbanic~
Middelburg
Pretoria Daspoort 9l 138 3 34 30, 500 8% 5% 1% 2% 1
Rustenburg Shale 57 107 78 53 32,000 30% 16% 5% 9% i ] %
Marioo 14 147 98 % 29,390 28% 4% 2 7% Kil Eil
74 tbank-
M ddelburg
Pretoria Magaliesberg 25 138 80 ) 18,000 38 13% 16% 8% 4% &%
Rustenburg Quartzite 139 134 88 51 21,000 27 10% 3% 14% 0.6% 0.8%
Marioo 23 160 120 n 27,200 0% % 18% 4% 4%
#itbank-
SUNTS wgienws ] B B 5 BB
esberg
Rustenburg  Shale 137 87 72 23,750 50% 7% 5% 20% ¥l §il
Marioo
;’gguik- Ongolu); Dia- 3 138 58 b-14 27,800
elburg base of Con~
Pretoria temporaneous 14 169 92 52 38,000 14% Nil 7% % 14%
Rustenburg Andesite 92 92 71 a7 17,300 18% 5.4% 7.6% 5% Hil
Marico 24 143 112 72 26, 200 50% 12% 4% 347 4% 4% Hil



—— __:,- DEEEeN AW food M m‘.‘ g:'i v osia ——ggre smew
obiained feoot. lovel. A RI:.
¥itbenk
Middelburg o]
Pretoria Tineball 25.30
Rustenburg Quartazite 22 120 97 53 26,890 42 15% 19% 9% ., 4% 25.30
Yarico 38 117 as 56 31,400 24% 0% 7% % 2.5% 2.5% 5% 30-25
*itbhanke
Middelburg
Pretorie Timeball 29 182 116 51 40, 400 g 3.5% 3.5% §il 10%
Bustenburg Shale 80 144 102 &0 20,000 3% gL 8% 5% 4% % 1% 1%
Marico 80 140 87 48 26, 900 11.2% 4% 8.2% 1% 1% 1%
"R bank-
[ddelburg
Fretoria Daspoort 39 145 112 47 18,400 -7 2.5% 12.5% 10%
Rastenburg Quardzite 63 09 81 47 18,500 2% 6.3% 6.3% 9.5% 1.6% 1.6%
¥arioo 26 118 95 83 24,000 44% 0% 16% 8% 4% 4%
g
Htbank-
Fotaris ” % ' % %

a Daspoort 91 138 80 34 30,500 8; 5% 1 : 1
Hnstenburg  Shale 57 107 78 53 32,000 30% 16% 5% &% b7 2% 2%
Mgrioo 14 147 98 7 29,3%0 287 14% 7% 7% Nl nil

o
”ithank—
Botorta®  Mogaliesh = 138 80 © 18,000 38% 12% 16% 8% o 4
L & esberg id /
Hostenburg Quartzite 139 134 a8 51 21,000 27 0% 3 14% 0.68% 0.8%
oo 23 160 120 n 27,200 0% %% 18% % 4% 4%
©
‘gtbank-
#Mddeldburg 2 83 74 48 11,500
Bretor Magaliesberg 8 06 72 k3] 18,000 12%
Bastenburg  Shale 22 137 87 73 23,750 50% 2% 5% 2% Nil ¥il
l@rioo
Q
[0]
% tbank- Ongeluk Dia- 3 138 58 27 27,600 0%
Middelburg base of Con- .
Pretoria tesporaneous 14 169 92 52 36,000 14% Nil 7% % 14%
g Andesite 92 92 7 37 17,300 18% 5.4% 7.6% 5% Nil
¥grioo 24 143 112 72 26, 200 50% 12% 4% 347 4% 4% Nil
C
3 tbamk- Intrusive 5 109 83 39 33,000
Mddelburg diabase
Fretoria of bushweld 12 iw gg 453 g.aoo g%si ;%a% -g% 1% %;% 3.5% o.g
Rastenbur 1 10 o0 | $ 81 0.
& e 49 13 93 86 21,200 40% 16% 18% e §il Nl
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UNDERGROUND WATER.
in the
KARROO SYSTEM.

GENERAL DESCR I‘§Z(X)

The Karroo formation occuples about half of the
area of the Union, It extends 800 miles from Karroo Poort
in the South Western Cape to the Middelburg District in
the Transvaal and has its greatest width of 370 miles
between Kimberley and East London except where it disappears
beneath the sea on the south eastern coast and a narrow
strip east of Vryheid it 1s surrounded by older rocks.

Apart from this main area extensive outlliers
occur in the Kalahari, the Transvaal Bushveld and the
Limpopo valley.

CAPE_(S0UTH TRANSVAAL (NORTH)
Drakensberg Basalts Bushveld Aaygdaloid
Stormberg Series Cave Samdstone " Sandstone
Red Beds " Marls.
lolteno Beds,
Kaxrroo Upper
Systen. DBesufort Series Middle Absent
Lower
Upper Upper
Ecca Series. Middle Middle Coal Measures
Lower Lower
Upper Shales
Dwykn Series Tillite Glacial Conglonerates
Lower shales

DWYKA LITHOLOGICAL.

The Lower Shales consist malnly of greenish and
bluish shales and flagstones, but include hard green and
grey sandstones and quartzites.

The tillite is a compact fine grained blue or
green rock made of particles of sand and various minerals
embedded in a fine-grained argillaceous matrix, in which

are scattered irregularly pebbles and boulders of a large

{x) Handbuch der Reglonalen Geo — v
Abteiling. The Dnion of Sou%gsk?rica¥l Band 7a

(X) DBgit'I‘g&!jo?the g&&ﬁtm@?ﬁ&%ﬂ&}’s&n@esﬁ%% o%gr#aQQSS to information, University of Pretoria, 2022
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variety of rocks the majority of which can be recognised

as having been derived from Pre Karroo formations. In the
south the tillite 1s hard and blue and breaks through
pebbles and matrix alike. In addition a rough cleavage has
been developed parallel to the strike of the formation but
at varying angles to its dip. Ih the north the pebbles can
usually be easily removed from the matrix.

Other variletlies generally subordinate to the
unbedded type are the stratified “"bedded Dwyka" where 1t
has a more shaly matrix and layers poorer in inclusions,
the boulder-shale an argillaceous rock in which inclusions
are distributed erratlcally and at wlde intervals, pure
shales, caloareous hard brown weathering bands, lenses, and
concretions, and masses of small fragments of rooks known
as "gravel Dwyka'.

The Uppsr Shales, are green but pass into a zone
of black car-onaceous shale which weathers white on exposure
called the "White Band".

THE ECCA:

In the Cape it 1s comparatively thin in the east,
north and west and consists predominantly of blue and green
shales. In the south it thickens and becomes more
arenaceous.

In the Transvaal 1t 1s characterised by thick
bands of sandstones and grits with softer layers and has
shales above and below. The coals are carrled in the
middle Eoca.

THE BEAUFORT SERIES:

Consists of thick blue,green,red and purple
shales with bands of fine to medium grained felspathio
Yellow sandstones. The colours become more brilliant going
upwards in the succession.

THE STORMBERG SERIES:

i3 composed of coloured shales and sandstones

Digitised by the Department of Library Services in support of open access to%q'wéﬂon,ﬁniversity of Pretoria, 2022



and 1s capped by the Drakensberg Volcanlc Beds a succession
of lavas including compact hard and amygdalolidal varieties,
Considering this tremendous extent of sediments
with a maximum thickness of some 27,000 feet as a carrler
of underground water, most of the information avallable 1is
from borings in the Dwyka Ecca and Beaufort Series in the
Cape and the Ecca and Bushveld serles in the Transvaal.
Intrusive dolerites ocour in almost constant assoclation
with the strats of the Karroo System, where they play a
great part in influencing the ciruclation of the Underground
water, as the underflow 1s intercepted hy the more dyke-like
intrusions, and 1t has been known for a long time that
boring behind or above such barriers is likely to prove

successful,

(1) UNDERGROUND WATER IN THE KARROO IN THE NORTH.
(TRANSVAAL AND O.F.8.)

The term coal-measures is applied to the series

of strata more particularly assoclated with the coal seanms,
the Karroo system 18 represented chiefly by this horizon in
the Transvaal. To the south of this exposure the upper beds
appear, also there 1s a change in phase as well as horizon
as the Beaufort series 1s approached.

Although, as mentioned before, the Karroo system
i8 not so well developed in the Transveal as in the Cape, it
st1ll occuples falrly large tracts of country. The greatest
extent 1s situated along the south-eastern and eastern
borders of the Province. The districts of Springs,
Standerton, Bethal, Ermelo, Piet Retlef and Wakkerstroom in
the Transvaal and Frankfort and Heilbron in the Orange River
Provinoce are situated wholly on this formation, likewise the
southern portions of Carolina and Middelburg and the south
and south-eastern portions of Heldelberg and Vereeniging

Districts/...
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Districts Transvaal.

In the Pretoria district except for a very small
area in the extreme south-east, the Karroo beds are present
as outliers lying unconformably on older floors of old gran-
ite, Red granite, Waterberg, Pretorla Bed, Dolomite and
Witwatersrand beds, in the Aaples River, Plenaars River
and Elands River ¥alleys.

The Springbok Flats area, comprising portions of
the extreme Northern Pretoria District, Southern Waterberg,
S.E.Rustenburg, and Potgletersrust Districts all in the
Transvaal, hes a Bushveld series of sediments and amygdaloidi
developed in addition to the Ecca beds.

In the northern portion of the Waterberg District
and in the Zoutpansherg Distrioct these beds ocour in add-
ition to those above.

LITHOLOGICAL.
The most important member of this series in the

Transvaal are the conglomerates which are of normal sediment.
ary origin and not glacisl., The pebbles are usually 3-4
inches in diameter though they have been found up to 1l-2
feot, they are generally derived from the older rooks on
which the series is restilng.

Sucoeeding the conglomerates and forming the lower
and middle portions are the grits which are mostly fels-
pathic white and purpiish in colour darkening in the lower
porticns owing to ferruginous cement., The lowest part of
the grits coarsen and merge into the conglomerate and
similarly the higher portions become finer grained until
they merge in places into the sandstones. These latter are
white, thiock bedded and massive when coarse gralned, but
thinly laminated and often micaceous when fine grained.

It 1s difficult to make a sharp distinction betwee:

the/....
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the sandstones and the shales above them, as the latter
are sandy in character and often carbonaceous they can be
called finely laminated sandstones. When coal 1s present
it is usually found along with the shales. The higher
portions of the series consist of another thick layer of
sandstones and grits.

There are present also intrusive dolerites mostly
in the form of sheets, more rarely dykes,

This series gives rise to a typlcal landscape,
whose chief physical features are broad undulations with
shallow valleys, marshy and ill-defined stream courses
origineting in boggy springs. The whole surface i1s mvered
by yellow or red sandy & 11l generally passing downwards
into beds of "ouklip®* or laterite. The country 1s grass
covered and trees are rare.

The falrly thick carpet of sandy soil covering
the rock has the property of rapldly absorbing the rainfall,
hences the run-off is small and accordingly the streams have
slight erosive powers. Thls rapid absorption, however, 1is
somewhat counteracted by the low porosity of the underlying
rocks, and the resulting underground supplies are chiefly
obtained from jJoints, fissures, contacts with dolerite and
the layers of highest porosity as the grits and coarse
sandstone, is consistent but not of great magnitude. The
flow underground is aided by the generally horizontal
nature of the beds and thair position as elevated outliers
with free marginal outleta, Hence in addition to the usual
surface weathering a considerable amount of subsurface de-
composition, solution, and denudation of various layers
especially those of carbonageous nature and their accompany-
Ing sott clays and sandy shales; accordingly the oconditions
are fawurable for the formation of small subterransan
reservolirs and streams, the latter pursuing their slow

course/...
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courses in the channels of subsurface erosion. The sills,
sheets, and rare dykes of dolerlte conserve the waters and

concentrate their volumes locally.

WATER BEARING PROPERTIES:

A consliderable amount of boring for water haa
teken place in these beds in this arsa and for this acoount
the records of 2,500 boreholes have been critically examined.

The majority of these hores have bean carried out
in the main body of the Kasrroo system situated in the south-
eastern corner of the Transvaal, and which 18 connected
with that of both the Cape and Natal, but 109 are situataed
in the outliers of the Transvaal Bushveld, 500 are in the
Springbok flats area dnd 170 are in the Northern Waterberg
and 100 are in the Zoutpansberg District.

For the purpose of this exaulnation the records
have been divided into the following groupings. Those in
the main group compiising the distriots of Heldelberg,
Springs, Middelburg, Standerton, Witbank, Bethal, Ermelo,
Wakkersiroom, Pist Retief, Carolina, Paulpletersburg, and
Volksrust, have been further divided into areas of equal
rainfall, as the lithological uniformity 1s so striking.

Comnarison of the results for the Ecca beds 1s

ad followas—

QRO Ho.of Aversge Avercge  Avsrage Ferasntage
bore- total Rain- depth of daily of total
holes:. Depth full, weler in quantity  fallures.

in 1%, Loat. in gallons.
1. Zrmelo YWekker-
stroon, Fiet
Retief, Paul-
riokersburg, :
Carolina, VYolksruss, 258 138 0-0" 75 a1, 800 6.2%

2. Jprings, -Bethai,
Heidelberg, Withank,
iddslburg, Stecd-
erdon, TFrankfars,
Heilbeon. 1,389 i) 28301 87 13,(

3. Vradefors, L%~
sted, EKrconstad. 8 10 -28" 8 8,30 9%
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A further study of these records in order to
ascertaln the horizon which carried the water and at what
depth it was, showed that the water bearing propertles are
fairly equally divided between the coals and coal shales,

(2) the sandstone above the coal, (3) the sandstone below
the coal and (4) the igneous intrusions. Very few suppliles
are struck below the Karroo beds on the pre-Karroo floors
except on the edges of the formation.

In a general consideration of the results 1t 1s
gseen that the supplies are moderate in size but fairly oon-
‘sistent and are to be obtained at a reasonably shallow depth
from any horizon in the series., The latter fact would seen
to point to the water being carried in the zone of weather-
ing and not in any partiocular horizon.

The series carries members 1.e. the sandstones
and grits which have the highest average porosity of all the
formations considered and being the youngest in age and
mostly lying horizontal the question of inting and fissur-
ihg does not play such a prominent part as in others,

TABLE OF POROSITY PER CENT.
Karroo Rockg.

Northern Ecca Coal Measure Sandstone.

According to Acocording to

Wybergh. du Toit.
Steenpan Stone 15.64 13.9 - 14,6
Flatpa.n L 1408 - 15.1 9.2 - 1303
Balmoral " 12-15 12.6 - 15
Ermelo " 9,72 8,2
Hamanskraal * 14.6 - 16,9
Waterval " 18 11.9
Vereeniging " 9,75- 33,93 12.7 - 32.8
Bethal " 7.6 - 12,8
Elands River" 8.1 6.2 -~ 7.8
Bushveld Sandstones
Mapani 19.53

o——

i _ o _Upper/. ., _
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TABLE OF POROSITY PER CENT (Contd)

Upper Beaufort Sandstones

According to According to
Wybergh. du Toit.
Cathcart 7.2 3.3 = 4.8
Cradock 4.2 6 - 8,3
Queens‘bom 5o6 A 609 6.8 hnd 703

Owing to this porosity it is possible that a true
water table may be developed here, in places where thick
beds of sandstone and grits outcrop or are near the surface.

The formatlon gives increasing ylelds with higher

rainfall as do others.
THE ECCA SERIES IN THE NORTH

See Table 5.

Looking at the district results it 1s noticed
that there is a varlation in the averages showing the
different effects of slight variations in local altitudes
and rainfall, though it is posslble that this dlvergence 1is
not due to thias alone. The presence in the more southern
areas of the upper division of the Ecoca which is more argil-
laceous in nature may explain a drop in the yleld per day.
The south-eastern portion of Standerton and almost the whole
of Bethal and Wakkerstroom are situated in this horizon.
Moreover in such a large area a change of %“phase® as well

as of horizon may play its part,

GROUP 4. Next under consideration are the outliers both
large and small all near Pretoria in the distriocts of
Pretoria, Brits, Rustenburg, Southern Waterberg and N.W,
Middelburg.,

These occurrences nearly all form gently rising
ground or low "bults" and mostly fill shallow basins in the
older rocks.

To the North of Pretoria some are situated on the

farms/....
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VERSITEIT VAN PRETORIA

NIVERSITY OF PRETORIA

THE ECCA SERIES IN THE NORTH

vvvvvvvvvvvvvvv

DOLERITE ONLY,

Group I.,under 30-4#0%" of rain (Annual Average).

TABLE 5,

Numbex Average Average Average  Average Percent-

& of Holes Total depth at depth to daily age of

a Depth, whioh which yield in fallures.

- water is water gallons,

pt struck, Triszes,

o

§ Paulpietersburg 1 123 70 4a 33,600 13%

5  Piet Retlef 81 Eg 2 200 ;

= Wakkerstroonm 16 74 100 17%

% Volksrust g 118 22 280

S Carolina 1 a 54 27 20, 3?,%

.fg Ermelo 175 143 2 32 20,400 13%

2

3 Group II. 25-30" Annual Average Rainfell.

§ Springs & Benoni 186 7k 95 ,o 11,000 g, 14 134 98
2 FHeidelberg 50 112 72 12 600 18%

2  Bethal 305 133 &2 32 10, 700 27 712 107 57
3 Witbenk & Middelburg 170 133 17 18,000 15; 15
» Standerton 178 22 20 11,500 24
_ﬁ; Frankfort & Heilbron 8 105 12 000 27%

3 Group III. 20-25" Annual Average Rainfall.

2 Vredefort 56 112 72 b5 &, 460 p-1 A

2 Kroonstad 11 IR 97 41 19 000 Y,

= Hoopstad 16 1 95 64 3 980 Kod

32
28

19,500

10 » 300
4,500

nil
34



farms Kameelfontein 164, Buffelsdrift 337, Wolmanathal 1186,
Paardefontein 338, Haakdoornfohtein 492, Boekenhoutkloof 1486,
Klopparbosch 518, Klipdrift 123, 227, and 302, Stinkwater
585 and Sterkwater 213, Large areas oocur in the Valleys

of the Aspiss, Plenaarsz and Elands Rivers which are difficult
to delimit but have been proved by boring at Makapanstad,

Haumenskrsal, and Matiblestad.
To the East Schoongezicht 316, Valschspruit 103,

Elandsfontein 245, Nooitgedacht 135, Loop Spruit 673, are
the situations of small outllers.

These occurrences should form 1deal reservolirs
for the storage of underground water as thelr shape 1s
basinlike and they are filled with porous sandgtones and
grits, Unfortunately however thelr restricted size, their
limited catchment and probably underground leakage along
Joints and fissures in the underlying older rocks, limits
the amount of input and the storage, consequently, the
average dally output is low, and ths percentags of fallures
high. Thus in this ocase the high annual average rainfall
of 30" is negatived by the conditions under which the rocks
ooccur., (For average results see Table 6).

The water was generally struck in the sandstones
and grits just above the coal horizon in the majority of
cases, less frequently it occurred at the base of the
deposits Just above or on the pre-Karroo floor, thus differ-
ing from the rocks in the south where the water bearing
horizons were more widely distributed.

GROUP 5., In the Ecca beds fringing the southern edge of the

Springbok Flats area results have been very poor in spite

of the annual average rainfall of 25", The water-table

is the same as in the previous group but the average dally

yield 1s low and the fallures are many (see Table 8). It

1s thought that the extreme flatness of this area coupled
with/...
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with the thick deposits of red and black turf and surface
limestone whioch cover 1t, also the absence of intrusive
dolerites, are the cause. The thick covering lnsulsting
the rock from the rainfall, and the sbsence of dolerite

means nc subterranean barriers to concentrate the water,

GROUP 6. In the Northern Waterberg Distriot the Eoca heds
form part of an occurrence of Karrco extending from the
Rooibok Hills in the South to the Limpopo River and acrosgs
into the Bechuanaland Protectorate where it has also been
exploited for procucing underground water. The series
underlies gently undulating country coversd by red and
white sandy soil. The soll mantles the geology and At 1is
only from isolated sxposures in pans and watercourses that
informatlion can be obtained. The borehole records have
been of great value in determining the extent of the
occurrence,

It 1s similar to the more southern ocourrences in
that 1t 1s composed of almost horizontal beds of sandstones,
grits, and shales, which are dipping on the right bank of
the Limpopo below the Junction with the Matlabas River.

Boring for water in this area has proved very
frultful both in the Union and the Protectorate. The
average dally yleld is comparatively high and fallures are
only one in five, (Sse Table 6). The celebrated borehole
at Artesia in the Protectorate i1s in this area. The depth
to the water is greater here than elsewhere. The water
bearing horlzon in this area 1is generazlly the shales.

GROUP 7., 1In the Zoutpansberg District the Karroo beds are
developed in the East, but have not been bored for water.
The ocourrence further west which extends from east of
Sulphur Springs on the Messina Road across the raillway to
the north of the Blaauwberg in a narrow band, is the area
which/...
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which has besen exploited for underground water. In
addition a few small outliers ococur to the north on the
Messina Road, and the southern portion of the Palapye belt
orosses the Limpopo above Rhode'!'s Drift and recrosses some
dietance above Messina.

Grits sandstones and coals of the Ecca, Bushveld
sandstone and amygdalolds make up the cccurrences which are
mostly concealed by red sand and solil.

The boring operations are mostly distributed
around the railway, north of the Zoutpansberg, none having
taken place to the east and very few in the north along the
Limpopo.

The boring results (See Table 6) in the sediments
(1t has not been possible to separate Ecca from Bushveld
series) give good average ylelds, but the water is deep and
one hole in five gave brack water.

Overlying the Ecca beds in the Springbok flats
area Northern Waterberg and Zoutpansberg are the Bushveld
marlsx and Sandstones.

The former have been avolded as far as possible
for drilling because as du Toit says *the dominant clayey
nature of the material and the general absence of porous
layers, or dolerite, suppllies are scanty and erratic while
caving 1s not uncommon. Deep drilling 1s of no advantage
a8 they are underlain by the tight upper Ecca Shsles.

Vater supplies when obtainsed are small',

giouUP 8 & 9. The ywllow or pink Bushveld sandstone corelat-
ed with the Cave sandstone in the south overlies the un-
productive marls. The arseas underlain by this rock are well
timbered and are covered by thick pale sand formed from

m/‘.'.

{x) A.L.du Toit. Borehole water supplies in the Union of
3.Africa. Trans.Mines Proc.of the 8.Af.S0c.C.E.1923.

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2022



the wash From the rock. The results from drllling in this
rock are fairly good. (8 and 9 Table 5.) though the water
is deep;care must be exercised in gselecting sites that the
marls are not reached at too shallow a depth or a dry hole
may result,

GROUP S & 10. The amygdaloldal basalts form ocountry which
18 wooded in the "laagtes" and bare on the"bults" generally
covered with black turf and red soll and surface limestone,
Outcrops are scarca and generally in a decomposed crumbling
state. As these basalts are lava flows, the remarks made
about the Ventersdorp amygdaloid and the Ongeluk lavas
q.Y. 8lso apply here, and the good results consequent on
drilling into a series of flows are also obtained here.
Most of the drilling has heen ocarried out in the
Springbok flats area and a little in the Zoutpansberg.
The results are tabulated in Table 6.

(2) UNDERGROUND WATER IN THE KARROQ BEDS IN THE SOUTH:

1. :
This series has been divided into Upper Shalee

with the white band at the top, Tlllite, and Lower Shales,
the latter not slways present when the Tillite rests un-
conformably on pre-Karroo rocks.

In the south the beds have been tilted at high
angles due to folding and owing to the szevere compression
experienced the tillite in thie area though harder displays
oonsplcouous cleavage and Jointing which influences the flow
and storage of underground water. This in the narrow belt
extending from the mouth of the Great Fish River in the
east to Karroo Poort in the west,

After thls it turns northward, the dip decreases
and the outcrop widens viz. from Doorn River through
Bushmanland and past Prieska and Kimberley up to Vryburg.

In/...

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2022



In Gordonia lies another large area which is buried under
the sands, etc. of the Kalahari,
WATER BEARING PROPERTIES:

In the areas affected by the folding the results

are good but variable, e.g.

Laings- Prince
burg. Albert,
Number of borelicles 27 13
Average depth of borehole in feet 132 160
Aversge depth at which water 1s struck
in feet. 63 48
" ¥ to "  piges
in fest. 32 32
Aversge dally yleld in gallons per 24 hrs
pumping. 40,000 15,000
Percentage of fallures
(a) Insufficient water 7 -
(b) Total fallures 13 -
Pereentage of deep holes 3 -
Percentage of flowing holes 3 -
Rainfall 5-10" 5-10"

In Calvinisa, Kenhardt and Bushmanland the results
are lower as the beds are horizontal and uncleaved and the
water 1s generally saline, but good ylelds can be counted
on if sites are judiclously selected.

The average results are as follows:

Number of boreholes 67
Average total depth of boreholes in feet 121
" depth at which water was struck in feet 80

" * to which water rises rest level
in feet 30

" yield per 24 hours pumping in gallons 27,000
Percentage of fallures
a) Insufficlent water (less than

1000 g.p.d.) 19%

(b) Total fallures 12%

Percentage of deep holes (a; Dry 3%
(b) Striking water

shallower than 300! 10%
Percentage of deep hodems (c) Striking water

deeper than 300! 7%
Percentage of brack supplies 10%
Rainfall 5-10"

At Vryburg the Dwyka 1s deposited on an uneven
floor, with ridges and peaks of older rocks Jutiing through,
A Talrly thick sandy covering alds infiltration. The

averages are as follows:

Number of boreholes 54
Average total depth in feet 120
" depth at which water 1s struck in feet 74

Average/...
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Average depth to which water rises (rest level)
in feet 51

Average yield per 24 hours in gallons pumping 18,000
Percentage of fallures (a) Insuff.water i.e.less

than 1,000 g.p.d. 5%

(b) Total fallures 26%

Percentage of deep holes., All dry. 7%
Rainfall 1520

In Gordoniél) the Tillite and overlying shales
are to be found outcropping in places between Upington and
Rietfontein, and under the sand betwsen Upington and Molopo
Rivers. The shales are undoubtedly marine in origin herofz)

In Gordonia the depths to the water are great
which 18 characteristic of the fringes of the Kalahari vide
the results from the Crystalline rocks in Northern Mafeking,
etc., and the supplies are not large, further the great
drawback is the saline quality fo the water, similr to
Calvinla but more extensive.

The averages are as follows:

Number of boreholes 115
Average total depth of boreholes in feet 293
" depth at which water is struck in feet 185
" LA 1) " " »rises rest level
in feet. 160
" yield per 24 hours in gallons pumping 11,500
Percentage of fallures (a) Insuff.water viz.less
than 1,000 g.p.d. 1l
ibg Holes not deep enough 2
¢) Total failures 31
Percentage of Deep holes (a) Dry 18
viz. over 300!. (b) Strike water below 300! 20
(o " * above 300' 8%
Percsntage of holes with brack water 30
Rainfall 5-10"

THE EOGAE)Here it forms a belt inside the outcrop of the
Dwyka extending from Peddie in the south east past Jansen-
ville, Prince Albert, and Laingsburg to Karroo Poort, thence
due north to Calvinia, and after that in a general north-
sasterly direction past Britstown, Luckhoff, Boshoff, and
Hoopstad./...

(1) A.L.du Toit. Karroo System in the S.Kalahari.T.G.S.S.A.
1916 XIX.1.

(2) 8.H.Haughton & H.F.Frommurze. The Karroco Beds of the
Warmbad Dist., S.W,Africa T.G.S.8.A, 1927 XXX.

(3) H.F,Frommurze: Flowing Boreholes in the Rehoboth Gibeon
and Gobabls Districts. S.W.Afrioca. T.G.S.S.A. XXXIV.
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Hoopstad. In Pondoland from close to the Umtata River
mouth 1t extends north sastwarde into Natal®.

The width of the outcrop varies but averages from
10 to 40 miles, the strata dipping inwards - towards the
axis of the basin - at low angle.

LITHOLOGY:

Farm Boshof to van Wyks Vliel the beds are alnost
entirely bluish and greenish shales. At Calvinia however
thin sandstones make their appearence in the middle part of
the group, these thicken both individually and collectively
to the South,

In the Southern Karroo the sandstones thicken up
to Grahamstown and even in the lowest dlvision lenses and
nodules of sandstone appear.

In Pondoland the succession 1s identical with
that of the northern Karroo, mainly argillaceous, but pro-
ceeding northwards the arenaceous character inoreases and
the series develops into the Natal Coal Measures, in the
same way as the rocks of the northern Karroo pass into the
Transvaal Coal Heasures,

In South West AtricQX) the Series outorops in the
Keetmanshoop Gibeon, Rehoboth, and Gobabis Districts to the
north east of Marienthal and in the Auob,0lifants and Nossob
Rivers and near Keetmanshoop. The strata consist of cal=-
careous grit, succeeded by blue, green, red and purple
shales and flagstones, brown mlcaceous somstimes calcareous
sandstones, and brown sandy limestohes, types.of deposits
not seen elsewhere in the Karroo System.

The white and brown sandstones and grits lying
between shales 1s the aquifer for the arteslan water in this
region, a number of boreholes penetrating 1t yisld fiowing
supplies partilcularly around Stamprietfontein on the Anob
river and also on the Nossob River.

THE/...

(x) H.F,Frommurze: Flowing Boreholes in the Rehoboth Gibeon
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THE WATER BEARING PROPERTIES OF THE ECCA:

Starting with the south-eastern Karroo, where the
serles has a greater development of hard fine-grained
arenaceous rocks, a rainfall of up to 20-25 inches, but
where the intrusive dolerites are absent the following

results are obtained:

Districtg.

Bedford Somerset I. Frinoe Laings-
& & Albert burg.
Peddie Pearstoa.

Humber of borsholes 28 10 18 il
Average total depth in feed 164 181 8l 118
Average depth at which water is s
struck in feet. 142 120 4“ ©
Average depth %o which waber rises
rest level in feet. 112 74 26 “
Average yield per 24 hours pumping
in gallons 23,500 15,000 a8, 600 32,400
Percentages of failures
(a) Insufficient water 18 -
(v) Totally dry 29 40 - 10%
Percentags of holes desper than J00* =nil ail -
Rainfall in inches 028"  10-15" S.10" S.10"

The variation is surprising in view of the rain-
fall but the absence of the usual impervious dolerite dykes
and sheets undoubtedly plays a large part. Further the am-
ount of tilting and folding to which the beds have been
subjJected must also have an influence on the subterranean
flow and storage, this varles in degree from place to place,
and the correspondingly amoount of acquired Jointing and
cleavage, which explains the increase in yleld 1n Laings-
burg and Prince Albert Distriocts.

Proceeding westwards and northwards the beds
become more shaly and horizontal and the intrusive dolerites
make thelr appearance in abundance both as sheets cutiing
across the bedding of the strata and narrow vertical dykes
which may run for long distances. This 1s the outcrop which
extends rrom Sutherland up to Hoopstad and the drilling

results have averaged as follows.

Number/....
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Sutherlemd
& Phillipstown Hoopstad.
Lalvinie.
Number of boreboles 18 - o) 18
Average total Depth in feed 115 72 14
Average depth at which water is
struck in feed. 62 37 98
Average depth to whioch waler rises
rest level in feet. 14 15 684
Average yiald per 24 hrs.pumping
in gallons 44,70 35,000 3,980
Peroentage of failures
(a) Sufficient Water 13 4] 18
() Total 12 18 8
(o) %ot deep enough 12
Peroentage of deep holes
(e) Dry 6  [$]
(b) Yater struck deeper $ham
X0* 12 ]
(o) Water stzuck shallower
tham 300* ] 18
Rainfall in inches B-10" 10-15" Q"

Here also the variasbility of the yleld is very
pronounced, being in inverse ratlio to the rainfall which
is unusual, but undoubtedly the lncrease of the arglllace-
ous content of the series accounts for this. Careful seleot
ion of sites in relation to the intrusive dolerite sheets
abd dykes probably account for the high average ylelds in
the first two oases.

In South West Afrioca the artesian conditions
whioh exist in the Ecca beds (described before) have had an
extraordinary effect on the underground storage of the water
and the ylelds are exceptional and the depths higher. The

averages from 40 non-flowing holes in this area are as

follows:
Average total depth of boreholes in feet 312
" degth to first water in feet 8l
" to 2nd. " " " 242
# *  ¢o0 which water rises in feet rest
level. 50

Average yleld per 24 hours in gallons pumplng 42,000
There have heen practically no fallures in this

area.
THE BEAUFORT BEDS:

This series follows the Ecca conformably and
makes a large oval extending from the Tanqua, Karroo, to
Wakkerstroom/. ..
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Vakkerstroom and from Fast lLondon across to De Aar, an area
800 miles in length by 300 miles in breadth, bounded on the
south east for a relatively short distonce by the Indlan
Ocean. The structure conforming with the underlyine Ecca
is a shallow basin with its southern margin determined by
folding though dips are moderate except at Prince Albert.
In Pondoland the succession is bent over to dip
eastwards and north of Port St.Johns it is affected by faultd-
ing. The beds continue to the north of Zululand dipping
seawards, Intrusive dolerite is found throughout the
geriass except in the folded reglon in the extreme south.
The series has been zoned paleontologically but
is for the purposes of thls account trested as a whole,
LITHOLOGICALLY

the series consists of slternating thick beds of blne—green
and occasionally red badly laminated mudstones and white to
yellow medium to fine grained sandstone, the colours
brightening and varying more considerably going upwards.
local variations are nuaerous such as small un-
conformitlies, false bedding, limestone lentlcles, etoc.
The water bearinz oroéperties sre also variable depending on
the topography and the rainrallfl)

In the Central and southwestern Xarroo are obtaine(
the highest aversge daily ylelds which the serles has glven,
as the country 1is fairly flat-lying with a persistent inward
dip, and advantage can be taken of the numerous dolerite
intrusions in selecting sites. The rainfall apr.sars to
have had no influence in the South-western corner as the
average ylelds here under a 5" annual averagse rainfall 1is
equal to those obtained in areas with 15-20" annual average
in the central ares.

Generally these areas have given consistsnt results

for many years though there has been a drop in the average

dally/....

(1) géL.dn&Toit Borehole Water Suppllies in the Union of S.A,
‘%igitised tl;g%rfelgépa%x;.ﬁt%f L%rgrygér\%c'esqgs%ﬁ;gﬁ of%‘&agzaess to information, University of Pretoria, 2022




(2)
dally ylelds dwring recant ysars whioch du Todt  attributes,

not to denletion or over pumping, but mersly to ths exhaust-
ion of the more favourable sitss, usually sltuated near
springs, on drainags 1lnas and bshind dykes. He zlso draws
attention to the fact that it would appear that the average
dally yields for borsholes drilled in 2bardesn, Graaff
Reinet, Victoria West, Hanover, Cradack and Tarka, when
considered aznually, show varlations in relation to the
rainfall for the years reviewed, the average deptn to tne
mater remalning about thie aame however.

Comparing thls with the results obtained in the
Ecca Beds in the Norhth, there ls a simllarity as higher
dally average ylelds seenm to be obtained after periods of
good precipitatioz(a3 . Thore 18 no evidence of any lowering
of ylelds yet in this area, probably becausge drilling has
not been contlnued for so long a period.

In the eastern and northeastern portion the
greatly dlssected nature of the country has had an adverse
influence on the underground waber storing capacity of the
strata, and has resulted 1n a large number of small perched
water tables offering limitad ylelds to the lioles drilled
into them. Results here could probably be iuproved by very
careful sclectlon of gltes and in some cases deeper boring
as has been done at De Wetcdorp. Cenerally,however, deep
bering has been no remedy as pcinted out by du Tolte end as
borne out by the analysis of the holes deeper than 300!
drilled in each area (see tables and analyses). In congider
ing the question of flowlng supplies which were frequently
obtained at shallow depths from these beds in the Central

and Western Karroo, and which today are seldom recorded,

LY

(2) Boreholes water supplies in the Union of S.Af. T.M.R.S.
A.8.C.E.1928. A.L.du Toit.

(2) Explenation to the Bethal Sheet. Chapter on underground
water. H.F,Froumurze.
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1t is suggested that apart from the fact that the sites are
not so favourably situated to-day, there are not so many
records coming from these parts. In an lnvestigation in
the Richmond District recently it was observed that a
number of flowing supplies had been opened recently along
a long main dyke. The results from Graaff Relnet where the
Government Drills were called upon to do a considerable
amount of drilling showed that flowing supplies were still
avallable even to-day. (See Table 7.)

THE UPPER KARROO BEDS (MOLTENO AND STORMBERG SERIES)

These seriles form highly dissected mountainous
country on the borders of Basutoland and are generally well
watered by numerous small springs and vliels. The beds
conslst of various coloured shales and coarse and fine
grained yellow sandstones. They have not been drilled into
very much on account of the natural supplies but records
gshow that they are not very good aquifers particularly the
arglllaceous divisions. The records avallable are confined
to the north and souht-western portions of the outorop
comprising the dlstriocts of Filocksburg,Ladybrand and Wodehous

These average as follows:

Flckgburg.Ladybrand. ¥odehougg

Total number of boreholes 6 62 44
Average total depth in feet 204 205 140
" depth at which water is
struck in feet. 29 91 84
Average depth to which water
rises (rest level) in fest. 65 41 42
Average yleld per 24 hours pumping
in gallons 9,200 17,500 8, 600
Percentage of fallures
a) Total 25 p {3 5
b) Holes not deep enough - ;] -
¢) Holes with insuffici-
ent water - 3 14

Percentage of Deep holes i.e.
deeper than 300!

a) Dry
b) Water struck shallower
than 300! - 11 2
{c) Water struck deeper than
300! - 2
Average annual rainfall 30" 28" 20-25"

The/....

- 6 -
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THE STORMBERG VOLCANICS:
This great area of lavas, duffs, and agglomerates

has not as far as 1s known been touched by the drill in the
central or Basutoland area. In the Lebombo area,however,
wher§ the volcanlos stretch from the Umfolosi River north-
wards up to the Limpopo and beyond a conslderable amount of
drilling for water has taken place in these rocks in the
Hlabisa, Nongoma and N'gtosche districts in Northemm Natal
for the purpose of land settlement. Here the basalts dip-
ping eastwards, compose the prevalling formation, but they
are intersected by a system € vertical parallel dykes
striking north and south. These dykes are difficult to
distinguish from the basalts and they occur very close
together often not more than 50! apart. They have the
effect of dlviding the stratified lavas into narrow strips
go that a borehole is taking its supply from elongated
compartments which are separated from each other by the
impervious dykes. Thus the volcanics, which in the noxrth
are falrly high ylelders of underground water, have not
proved to be a good aquifer in this area.

The average results are as follows:-

Number of boreholes from which information

was taken. 150
Average total depth of boreholes in feet 186
" depth to which water was struck in feet 116
# ¥ to W ®  riges rest lovel

in feet. 60
" yield per 24 hours pumping in gallons 15,000
Percentage of fallures (a) Total fallures 17
(b) Holes not deep enough 4

{(c) Holes with insufficient
water to pump. 8

Percentage of deep holes

ag Dry 4
(b) Water struck shallower than

300! 8

(o) * * deeper than 300' 2

Percentage of brack water 20

Average Annual rsinfall

Thus it can be seen that one in every three holes
falls to strike water and one in every five delivers brack
water. Owing to the dykes mentlionsd above both the catch-

ment areas and the underground storage space for each
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borehole is limited, consequently on pumping many of these
supplies diminish in quantity or are completely exhausted.
There 1s no means of overcoming this combination of natural
phenomena whioh makes itself felt even in seasons of normal
rainfall, in dry years it 1s much worse.

It is thought that numbers of small conservation
dams founded on the dykes would furnish additional replenish
ment, to that from meteoric sources, and at the same time
lessen the shortage of water. If this is put into practice
4t will be interesting to see what effect this surface
storage wlll have on the water-table.

SUITSARY OF BORING FOR WATER IN THE STORMBERG VOLCANICS

NORTHERN NATAL.
Depth in feet.
Yields in 1.5 50- 100« 180~ 300~ 2= 300- 350- Todals.
gallous per 100 1% 200 25 300 35 400
24 hours,
Up %0 1000 4 8 4 6 2 3 26
1000=10, 000 10 2 7 10 5 8 2 1 6l
10,000-20, 000 5 112 ? B 1l b 1l 323
30,000-30, 000 8 4 3 3 1 16
30,000-40, 000 3 3 l 1 1l )
40,000-50, 000 8 2 1 8
80,000-80,000 2 1l 3
€0,000-70, 000
70, 000-80, 000 2 b § 3
80,000-80,000 1 1
TOTALS. 38 B2 R 3 12 -] 3 2 189

THE ECCA BERIES IN NATAL:
This series is the southwsrd and eastward con-
tinuation of the Tranavaal Ecca. It has been divided into
Lower, chiefly argillaceous, Middle ohlefly arenaceous, and
Upper mostly shales again;
They build highly disected country from the
Transvaal border eastwards to about Magut, and though
naturally well gupplied with surface waters as springs they
do not contain large quantities of underground water owing
to the dlssection except along dralnage lines where naturall
boreholes/...
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boreholes will not be required. Most of the drllling takes
place on the large 1solated blocks with free marginal out-
lets where extra water suppllies are required for stock and
homesteads,etc,

The following figures show the average obtained
from holes drilled in the Vryheid, Dundes, Helpmekaar,
Nqutu and VMgotasche Districts.

Total number of holes 35
Average total depth in feet 163
¥ depth at which water is s truck in feet 110

" " <o " . rises rest level
in feet 45

¥  quantity per 24 hours pumping in gallons 12,500
Percentage of fallures (a) Total 22
b) Holes not deep enough -

¢) Insufficlient water 11

Percentage of Deep hole?

ag Dry 11
(b) Water struck shallower
than 300! 8
(c) Water struck deseper th?n
300 -
Annual Average rainfall 30=40"

CONCLUSIONS:

The fact that struoture and rainfall are resnons-
ible for the success and amount of water to be obtained by
boring 1s well brought out by a study of the averages
obtained in the Karroo. 1In long stretches of rocks of a
similar composition as the Ecca in the north the ylelds
respond directly tc the rainfall.

The Basalts give excellent results in the north
ag would be expected from a rock with thelr structure under
a good rainfall, but in Zululand where the structure is
interfered with by many intrusions the ylelds decrease
considerably.

The change from the predominantly arenaceous rock
to the predominantly argillaceous ons is seen in the drop
in the yleld from the Ecca beds proceeding southwards.

In the central areas the Beaufort Beds give
comparatively good ylelds under a moderate rainfall, to the
east the rainfall increases but the average yleld drops,

due/, ,.
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due it is thought to the dlssected nature of the country.

In the western areas the Dwyka produces surprising
yields under a low rainfall e.g. Laingsburg and Calvinia.
Here, however, the rocks are highly cleaved and fisslle due
to their having taken part in the Cape folding.

The intrusive dolerites of course have almost the
largest part in influencing the movement and storage of the
underground water throughout the portion of the Karroo
where they occur. They often carry water themselves, es-
peoially the sheets, but results are more erratic when the
drilling takes place in the dolerite itself.

In general the results obtained are comparatively
good and probably could be greatly improved by careful
selection and a little deeper drilling in some parts,
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TABIE 6 ECCA EEDS - NORTHFAN AREA - HOOPSTAD - PAULPIETERSBURG and N,.¥ATERBERG - SPRINGBOKFLATS
AND ZOUTPANSBERG., '

Husber Average Average Average Average Percent- Total # - Excep Tat
DISYRICT of  total  depti st depih  dally’ ageof  fallures swficlent b  o%ti. St Ry ooves,  Tater
hobm—l Depth which to which yield. failures. for practic- gn‘i‘d i.e.over tham ) shal lower d’.,_,p Rainafall
es. in f%. water is '!g.r al uge, op NS 300° or
struck. rises. enough gpi: %5.. & g&ﬁ

GROUP l.Ermelo, Vakkerstroon
Tlet Hatie?, Pwlziotorsbg,

Carolina, Volk . 258 138 75 44 21,600 16% 8.2% 8% 4.8% 0.8% 5% 0.8% 3.9% 1.1%4  30-40"

o 2. ,Bothal,

Haldalberg, ¥itbank, Madel-

bura, Standerton, Frankfort, , .

Heilhren. 1389 158 87 34 12, 800 15.4% 5. 7% 2,3% 7.4% 0.2% 3.5% 1% % 5% 25-30"

GROUP 3.Vreedefort, Hoopstad,

Rroonstad. 83 130 80 37 9,370 27 9% 9% 9% - 8% - ™ 1% 20.25"

GROUP 4. Outliers,Pretoria,

Brits. 109 173 04 54 14,000 19 2% 17% 2% 2% 7.3% 0% 4. 7% "

GROUP 5. Springbokflats area 58 145 105 74 10, 000 50% 26% 20% 4% 2 &% 0% ” 25"

GRO'® 6. N.W.Rcca. 120 2% 138 ” 16, 200 % 18.7% 3.3% - 2.5% 9.1%  13.4% - "

GROUP 7. Zoutpsnsberg,

Yarroo Sediments. ;) 180 115 ® ro3 6% 12% 21% 3% 4% 7.&% 6.4% - 15-20"
SYORBZRG OR BUSHVELD SANDSTONE.

GROUP 8. M. "aterberg |

Bushveld Sandstone. 43 207 132 ™ 13,300 % b 378 k4 - 14% 11% 5% "

GROUP 9. Springbokflats,

Bushweld Sandstone. 153 180 110 68 17,400 0% 2. %% 7.7 . 4.8 8.4% % % 2% 25"

BASAL®S
GROUP I0. Springbokflats 274 122 83 Bl 29,000 0% 15% 13% 2% 8.6 2.8 4.2% 1.6%
GROUP I1. Zoutpensberg 17 156 122 71 27,500
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