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A. General 

The present survey of the geology and geohydrological 
conditions along the Cange Fault zone was carried out by_the writer 
during July and August, 1970 (west of Ladismith), October and 
November 1970 (0udtshoorn area) and between February and September 
1971. Detailed geological mapping was carried out during 1971 
by Toerien in Baviaanskloof (east of Long. 23°30•) and some 
geohidrological information compiled by Meyer. 

Defining a fault as a fracture along which noticeable 
displacement has taken place betweencrustal blocks on either 
side, the Cange Fault may be said to extend continuously in an 
E-W zone from the western end of the Klein Swartberg Mountains 
(Biljetsfontein) (Long. 20°50 1 E), following the southern foot 
of Klein Swartberg, Groot Swartberg, Slypsteenberg, and 
Antoniesberg Mountains as far as ~anhoop (Long . 23°40 1 E). 
At Biljetsfontein and Wanhoop the apparent displacement along the 
fault is hardly perceptible. East of Wanhoop, however, Toerien 
has shown that the displacement increases again and that the Cango 
Fault is connected to the Baviaanskloof Fault which is said to 
run more or less continuously in a direction S of E to the 
coast at Swartkops north of Port Elizabeth. (Ref. Key Map on 
Sheet 3). It is possible t l at with further detailed mapping, 

the Cango Fault may be found, at its western end, to be directly 
linked to faults which run much further west e.g. that which 
follows the southern foot of Anysberg. 

Along its lenth, the Cange Fault may be divided into three 
sections. 

1. Biljetsfontein to Seven Weeks Poort. (Long. 21°25E). 
A normal fault. Dip of fault plane about 70°s. 

2. Seven Weeks Poort to the vicinity of Barardas (Long. 23°00 1 E). 
Along this section, the fault, where observed, is usually 
near vertical. For reasons given below (pp. ) the writer 
considers this section of the fault to be a high angle thrust 
along which conpression movement took place at the beginning 
of Cretaceous times and along which there has been no 
perceptable movement since. 
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Vicinity of Barandas to· Wanhoop, and Baviaanskloof Fault. 
There may also have been compression movement along this 
.section of the fault at the beginning of the Cretaceous, 
but the last movement on the fault (probably late Cretaceous 
or early Tertiary) was normal. 

This report is intended as an explanation to the sheets 
1 to 4 on which an outline of the geology is depicted, together 
with positions of bore-holes and main springs. The reader is 
constantly referred to these maps and to the tables giving 
data on bore-holes and spring sources. Details which are shown 
on the maps or given in the tables are not described in detail 
except where it is necessary to draw attention to some special 
point concerning the geological structure or hydrogeological 
conditions. 

B. Geolog 

1. Notes on the Geological Formations 

The established rock formations represented in the Cango 
Fault Zone and its immediate environs are as under (superficial 

deposits excluued):-

TOP 
Plateau Terrace Conglomerate (prob. Tertiary age) 

UNCONFORMITY 
Variegated Marls & Wood Beds Formation 
Enon Conglomerate Formation 

Cretaceous 

UNCONFORMITY 
Wi tteberg Quartzite and Shale ]1ormation 
Bokkeveld Shale and Sandstone Formation Cape 
Table Mountain Quartzite Formation (T.M.S.) 

UNCONFORMITY 
? Klipheuwel Formation (Arkosic Grits 

and conglomerate) 
UNCONFORMITY 

Upper Cange Formation (Grits, slates, phyllites, 
greywackes, conglomerates) 
Limestone of Cango Formation 

BOTTOM 

Pre­
Cape 
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Subdivisions of the above formations are denoted in the 

Legend on Sheet 2 of the main map and their extent is shown on 
Sheets 1 to 4. The broader setting of the various formations is 
shown on the Key Map. It is not proposed to describe the 

rocks in detail here. This has already been done by:-
Rogers (1925), Du Toit (1954), Haughton (1928), Du Preez (1944), 
Du Plessis (1959), Engelbrecht et. al. (1962), Rossouw et. al. 
(1964), De Villiers et. al. (1964), Haughton (1969), and the 

writer (1970). 

The following points may be stressed or added to the des­

criptions given already:-

(a) Cango Formation 

The extensive occurrence of limestone and calcareous shale 

between Kruis River a nd Nels River in Oalitzdorp District 
(Sheet 2) was shown to the writer by Mr. J.G. Nel, Manager of 
farm Van Zylsdamme, Ladismith District, who owns the farm 
on which much of it occurs. The rocks are not unlike the limestones 
of the lower Cango Formation, though none of the characteristic 

arkosic grits seem to be present. Provisionally these rocks 
must be regarded as upper Cango but the solution could only be 

found further detailed mapping. 

(b) 'Q' and •s• Formations 

The rocks denoted 'Q' and •s• at Ou ll'luragie (Sheet 2) and 
at Rooiloop (Sheet 3) are classified by Uu Plessis (1959) and 

by Rossouw et al (1964) as upper Cango Formation. The status 

of these is doubtful. Du Plessis' placing of the slaty rocks 
of the latter occurrence is preswnably due to the fact that they 

are superposed by 1r.M.S. quartzite but for reasons given below 

(pp. 20-21) this does not necessarily mean that they are pre­
Cape. 

The 'Q' and •s• rocks at Ou Muragie are chiefly slates and 
grits (probably arkosic) and are cut by a diabase intrusive. 

They are not, however, typical of the Cango Formation and although 

they have a strong near-vertical clearage, the dip of the sandstone 

bands appears remarkably consistent at 20-30°ssw. Theron 
tends to agree that the 'Q' and 'S' rocks at Ou Muragie are 

probably post-Cango. 
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The writer (1970b) provisionally placed certain rocks, denoted 

'Q', immediately south of the Cango Fault at Schoemanshoek (Sheet 2) 
as Cango Formation and during the course of the present survey, at 
first referred similar rocks at Opsoek (Sheet 1) and Buffelsbosrivier 
(Sheet 2) to the Cango Formation on the grounds that they are 
locally superposed by T.M.S. Quartzite. Again, for reasons given 
below (pp. 20-21) this superposition of T. M.S. Quartzite does not 
mean that the 'Q' and 'S' rocks are of pre-Ca:pe age. The writer 
now considers, as Rossouw et al (1964) suggested, that the 'Q' 
rocks at Schoemanshoek, Buffelsbosrivier and Opsoek belong to 
the Bokkeveld formation. In these three latter cases, Theron 
tends to be in agreement. 

It mus·t be pointed out, however, that distinction in the 
field between rocks of the Bokkeveld and upper Cango Formations 
with any degree of certainty is very difficult, especially 
when the rocks of the former are abnormally indurated (as they are 
along almost the whole length of the Cango Fault east of Seven 
Weeks Poort) and are usually very poorly exposed if ex_posed at 

all; often, their presence can only be inferi·ed from their 
exclusive occurrence as fragments in the basal Enon formation 
of the Cretaceous cover. In all cases, the true stratigraphical 
position of the 'Q' and 'S' rocks could only be determined with 
certainty by detailed geological mapping, thorough search for 
fossils, and possibly some drilling. 

In the eeological profiles given on Sheets 1 to 3, the 
writer has, except at Ou Muragie, interpreted the 'Q' and •s• for­
mations as Bokkeveld Formation, but for the time being, they must 
all be classified as "age uncerta i~n. 

(c) Cape System 

i. Table Mountain Quartzite Formation (T.m.s.) 

It is generally established that this formation may be 

divided as follows:-
TOP 

Uppermost sandstones and shales c1sQ 
Upper quartzites ClQ2 
Upper "shale" 
Lower quartzites ClQl 
Lower "shale" 

BOTTOM 
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On the maps (Sheets 1 to 3 and Key :Map) an attempt has been 
made to illustrate the geological structure of the area by 

subdividing the upper and lower quartzites, and by differentiating 
the uppermost sandstones and shales where they have been observed 
on the ground. Sheet 4 haa been mapped in detail oy Toerien 
(1971). 

The boundary between upper and lower quartzites between 
Long. 21°30E and 22°30 1 E, where the upper shale horizon has been 
mapped has been taken from the geological map (Rossouw et al 
1964). Elsewhere, the boundary has been inferred from air 
photographs or first a9praisel on the ground. 

Criteria used in the latter case are as follows:-

1. The lower quartzites tend to be more massive then the 
upper quartzites and give rise to a rugged skyline 
topography characteristic of the higher parts of the 
Swartberg rvJountains between B11ffels River Poort ( Sheet 1 ~ 

and Toorwaterpoort (Sheet 3), and of the Kamma.nas9ieberg 
Mountains. 

2. The upper quartzites are loss thickly bedded and give rise 
to a smooth s lcyline topography characteristic of Touwsberg, 
Sandberg, Gamkaberg, Slypsteenberg, and Antoniesberg. 

In general, these broad criteria are found to be in agreement 
with such features observed in the areas between 21°30 1 E and 
22°30 1 E, 23°30 1 E and 24°15 1 E which have been systematically 
mapped. 

Except in the section of the Cange Fault between Opsoek and 
Cali·tzdorp and along the Baviaanskloof FaLll t and the small outcrops 
of T.M.S. quartzite immediately south and within 1 km of the 
Cango Fault can be observed, proved by drilling, or otherwise 
reasonably inferred, to overly sandstones and slates of the 

'Q' and 'S' formation. The rock is usually highly brecciated 
and it cannot be determined to which part of the T.M.s. sequence 
they belong. 

In the vertical bore-hole G. 23512 (No. 201) drilled at 
Schoemanshoek east of Grobbelaars River, T.M.s. quartzite was 

struck at 165 m (541 feet) depth, underlying basal Enon conglomerate. 
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This could mean either:-

1. 

or 3. 

At this locality, upper T.M.S. quartzites are adjacent to the 
south of the Cango Fault as between Opsoek and Calitzdorp. 

The fault dips at about 45°s here. This is the simplest 
explanation but not considered likely by the writer since:-

(a) The two 45° angle holes drilled earlier indicated a 
steep junction between lower T.M.S. and basal Enon 
conglomerates. ( Whittingham 1970b). 

(b) The line of the fault here runs far too straight 
across quite steep terrain to be consistent with a 

45°S dip. 

This occurenoe is yet another in which the T.M.S. quartzite 
is superposed on rocks of the 'Q' formation. It must be 
noted, however, that the bore-hole continued to 360 m 
(1180 feet) depth in T.M.S. quartzite without encountering 
sandstone or shale characteristic of the 'Q' formation. 

The writer tends to favour the first of these explanations 
for this occurrence, which is illu~trated on profile D-D' (Sheet 2). 
For reasons which may become clearer below (pp. 57-58), the 
occurrence of basal Enon conglomerate above the quartzite tends 
to support this view. 

The uppermost sandstones and shales of the T. M.S. (c1sQ) 
have been differentiated on the map wherever they occur along 
the Cange Fault line, and in certain places elsewhere to the 
south. 

(ii) Bokkeveld Formation 

The rocks of the Bokkeveld have, as far as possible 
been subdivided since the three sandstones of the lower Bokkeveld 
are important marker horizons from which to obtain an idea of 
the downthrow of the Cango Fault and to clarify the structure 
of the area to the south. 

These horizons have been obs0rved at Die Poort, Van 
Zylsdamme and Zoar (Sheet l),' at Volmoed, in the vicinity of 
Stompdrif Dam (Sheet 2), and at Barandas and Ghwarriepoort 
(Sheet 3). Elsewhere, they have been interpolated from air 
photographs and topographical maps. 
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(iii) Witteberg Formation 

The boundary between Witteberg and upper Bokkeveld 
Formations has been drawn at the beginning of the lowermost 
quartzites, interbedded with shales, in the lower Witteberg. 
The boundary has been observed south of Van Zylsdamme and 
in the vicinity of Hoeks (Sheet 1). Elsewhere it has been 
inferred from air photographs and topographical maps. 

(d ). Cretaceous System 

There are a fe w notes to add to the data given by Du 

Preez (1944), Du Plessis (1959) and by the writer (1970c). 

Occurrences of basal Enon (semi-indigenous) conglomerates 
overlyina their respective source rocks at Amalienstein 
(Sheet 1) and Buffelbosrivier (Sheet 2) illustrate the 
principle that the basal Enon conglomerates excludively 
contain fragments of the source rock underneath and that the 
occurrence of such a conglomerate is a reliable indication 
of the underlying pre-Cretaceous formation. 

This principle is demonstrated in the following places:-

Locality 

Sheet w of Amalienstein 
l Amalienstein 

W of Calitzdorp 

Sheet Buffelbosrivier 

2 

Sheet 

3 

Warmwater 
Schoemanshoek (Bh G23512) 
S of Oudtshoorn 

Rooiloop 

Sheet Baviaanskloof 
4 

Source Rocle 

Witteberg quartzite 
' Q' Formation 
T.M.S. Quartzite (upper) 
1 Q1 Formation 
Bokkeveld shale & sandstone 
T.M.s. Quartzite (upper) 
Bokkeveld shale & sandstone 

'Q' Formation. 

T.M.s. Quartzite, massive 

It may further be noted that the hard, massive rocks such 
as T.M.s. Quartzite and certain sandstones of the 'Q' Formation 
tend to form large argular fragment s which, although va st 111 
number, are few in comparison to the far vaster number of small, 
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platy fragments which overly the softer rocks, such as Bokkeveld 
shale. 

These semi-indigenous conglomerates are observed only to the 
south of the Cange Fault anu completely cover, or may reasonably 
be inferred to have once completely covered the whole surface 

·of tne underlying formation. Where these deposits occur in 
valleys, e.g. in the Grobbelaars River cliffs at Sohoemanshoek, 
there is some indication of transport whereas on hillside exposures, 
e.g. at Buffelsbosrivier, the orientation of fragments is 
haphazard. 

The Enon deposits appear to have completely blanketed the 
old dissected land surface formed by pre-Cretaceous rocks and the 
present Enon topography reflects the structure of the underlying 
Cape System rocks, 

A suggestion as to the possible origin of these semi-indigenous 
conglomerates is given in Appendix. 

'rhere is still no conclusive proof as to whether the 
transported Enon-type conglomerates north of the Olifants Valley 
are true Enon as suggested by the writer (1970c) or whether they 
succeed the "Variegated Marls and Vlood Beds" (W.B.S.) as stated 
by Du Preez (1945). Nowhere have Enon type conglomerates been 
observed to overly the mudstones and sandstones of the W.B.s. 
and nowhere has there been found any conclusive evidence of 
faults which must otherwise be inferred. 

Once again, the problem can only be solved by drilling. 
Between Grobbelaars River and Calitzdorp, there are many places 
where W.B.S. rocks occur north of the line where a major E-W 
fault would necessarily have to be inferred (Le Roux - Buffelsdrif -
Rietfontein). 

It is here suggested that such faulting must have taken 
place penecontemperareouely with the Enon stage and that the 
W.B.S. rocks encroached over the lower lying parts of the Enon 
surface. 

This is illustrated -

j 
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. BLOCK DIAGRAM SHOWING DEPOSITION OF 
VIOODBEDS AF'rER MOVEMENT DURING ENON STAGE 

NOT TO SCALE 

(e) Tertiary Conglomerates 

These deposits occur chiefly as hill cappings covering 
the older formations. They are essentially conglomerates 
containing fragments of T.M.s. quartzite in various stages of 
weathering and are bound by a siliceous, sometimes ferruginous 
or calcareous cement. Their precise age is uncertain. More 
than one stage may be represented. 

Over the low-lying areas, these conglomerates lie 
horizontally, but on the lower mountain slopes to the north 
and south, they have a gentle dip (up to about 15°) away 
from the mountains. 

While the rocks of the Cretaceous, Cape, and pre-Oape 
groups have all been displaced by faulting to some degree, 
the Tertiary conglomerates do not appear to have been so 
affected (see profile G-G' Sheet 3). 
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Geological Structure 

Along its whole length, the Cango Fault follows the 
southern flank of the E-W anticlinorial structure which 
builds up the Swartberg Mountains and Antoniesberg Mountains. 
The Baviaanskloof fault similarly follows the southern flank 
of the ESE-~TIW trending anticlinorium of Baviaanakloofberg. 
A similar fault follows the southern foot of Anysberg which may 
be linked to the Cango Ii'aul t at its western end. These 
anticlinorial structures are situated en echelon. 

An E-W trending sy.nclinorial trough is situs.ted to the 
south of the Cango Fault and, it would appear, generally 
reaches its greatest depth within a fe w kilometers of the 
fault where upper Bokkeveld and Witteberg formations are 
commonly represented. 

It is uncertain as to what extent these features sre due 
to the faulting itself and how far· they are due to pre-existing 
structure . (See Folder 1). 

Several subsidiary anticlinal axes occur south of the 
main synclinorial trough, sometimes within 10 kms of the 
fault, e.g. Touwsberg , Sandberg (W of Calitzdorf), Dysselberg, 
Stompdrif, Keurfontein (S of Barandas) and, possibly a t 
Oudtshoorn (tentatively inferred for seismic results). 
Other anticlinal axes trending E- W are situa t ed within JO kms 
of the f ault e.g. Rooiberg, Gamkaberg, Kammanassieberg, 
Ouposberg and Kougaberg (S of Baviaanskloof). 

The major E- W Anticlinori a of Outeniquaberg and Langeberg 
lie to the south of these structures. 

'rhe down·~hrow of the Cango Fault, Baviaanskloof Fault 
and associated faults is consistently to the south. The 
throw of the fault cannot be determined on present information 
since thicknesses of the associated formations are not fully 
established. A maximum throw of the order 3000 - 4000 m is 
tentatively suggested. 

Some idea of the throw may be obtained along various 
sections of the fault as given in the following table:-



Section 

W of Buffelspoort 

Buffelspoort to Hoeks 
Hoeks to Seven Weeks 
Amalienstein 
Amaliijnstein to Opsoek 

Opsoek to Calitzdorp 
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Formation to N 

Top T.M.s./Lower Bokke­
veld 
Lower Boklreveld 
Upper T.M.s. Quartzites 
Lower T . 1\1 . S. 

Lower T .ril. S. 

Upper Cange & basal 
T .:M.S. 

Formation to S 

Lower Bokkeveld/ 
Opper Bokkeveld 
Lower Witteberg 
Upper Bokkeveld 
Lower Witteberg 
'Q' Formation 
(Upper Bokkeveld 
lower eastward) 
Upper T.M.S. 

Pre-Cretaceous formations on S side of fault are usually concealed 
between Calitzdorp and Georgida except at the following places:-
N of Calitzo.orp Upper Cango 'Q' Formation (? 

lower Bokkeveld) 
Buffelsbosrivier 

Schoe:manshoek 

Ou Muragie 

Stormplrif 
Hooiloop 

N of Barandas 
Vaalkrans 
Vaalkrans to Georgida 
Georgida to nooiklip 
Rooiklip to Wanhoop 
Wanhoop to Vaalwater 

Vaalwater to Nuwekloof 

Baviaanskloof 

Basal T .. M.S. 

Basal T.M.s. 

Upper Cange 

Upper Cange 
Basal T • .M.s. 

Upper T . M. S. 
Top '.r.M..S. 

Lower Bokkeveld 
Upper T.:M.s. 

do. 
Top T.M.s. 

Lower T.M.s. 

Lower T.m.s. 

'-..? 1 Formation (? 
upper Bokkeveld) 
'Q' Formation (? 
lower Bokkeveld) 
and T .M:.s. (? 
upper T . M.s.) 

'Q' & 'S' formation 
(position very 
doubtful) 

Lower Bokkeveld 
'Q' formation(? 
upper Bokkeveld) 
Upper Bokkeveld 

? u~per Bokkeveld 
Upper Bokkeveld 

do. 
Lower Bokkeveld 
Top T.M.S. or lower 
Bokkeveld 
Upper and lower 
T.M.S. 
Upper T.11.s. 

This information v,ould indicate that the throw of the 
rain fault is greatest at the following places:-

1. Along the NW-SI~ section of the fault between Amalienstein 
and Seven Weeks Poort. 
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Between Calitzdorp and Buffelbosrivier (Wynandsrivier). 

In the vicinity of Rooiloop. 

The throw of the main fault would appear to be less then 
normal in the following sections:-

1. \liest of Buffelspoort. 
2. Between Opsoek en Calitzdorp. 

3. Between Schoemanshoek and Ou Muragie. 

4. Between Vaalkrans and Georgida (entrance to Ghwarriepo~rt). 

5. Between Wanhoop and Nu.werkloof. 

In general, the throw of the Baviaanskloof fault appears to 
be less than that of the Cango fau-lt but in Baviaanskloof, where 
pre-Cretaceous rocks are generally much better exposed along 
the fault than along the Cange fault, Toerien has mapped a 
number of branch faults running more of less parallel to the 
line of the main fault. A similar pat tern of branch fault may 
be expected along the section of the Cange Fault between 
Calitzdcrp and Georgiua where the rocks immediately south of 
the fault are largely concealed by Cretaceous deposits. 
The most important of these is inferred between Ou Muragie, 
Hazenja cht and Buffelsdrif. 

In Ladismith District, there is little evidence of branch 
faults of any importance except between Hoeks and Seven Weeks 
Poort, where a series of brecciated zones in upper T.M.s. 
quartzites appear to branch north-eastwards from the main 
fault line. Brecciation in quartzites must, however, be 
regarded as an indication of fracturing and not necessarily 
of any appreciable fault displacement. 

Along the section of the Cango Fault west of Seven Weeks 
Poort, the fault appears to be normal, the fault plane dipping 
at 7o0 s. 

East- of Seven Weeks Poort, however, the nature of the fault 
is obscured since between Seven Weeks Poort and Georgida, and 
in parts of Baviaanskloof, Creta ceous deposits l argely 
conceal the underlying formations south of the fault line. 
It may reasonably be inferred, however, that the fault is 

normally dipping (between 70°S and 70°N) for the following reasons:-
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1. Along the greater part of its length, the fault line runs 
straight, irrespective of the topography. 

2. The fault is observed to be steep or vertically dipping 
at the following places:-

(a) 

Sheet l(b) 

(c) 
(d) 

Sheet 2(e) 

(f) 

Sheet 3(g) 

east of Opsoek. 
on the north sides of Kleinberg and Sandberg west 
of Calitzdorp. 
west of Besemkop, north of Oalitzdorp 
southern entrance to Coetzeespoort 
Doringkloo~; W of Schoema~shoek 
in Grobbelaars River at Schoemanshoek 

at Rooiloop 

)Brecciated T.M.s. 
~Quartzite adjacent 
)to basal Creta­
~ceous deposits 
observed dipping 
steeply to N 

3• Several bore-holes have· been drilled close on the south 
side of the fault in places where the T.M.s. quartzites on 
the north side of the fault dip at 40 - 50°s. Such 
bore-holes, intended to strike the T . M.S. quartzite· at 
depth have frequently penetrated rocks of the Cretaceous 
or 'Q' formation to far greater depths than expected or 
have encountered soft muddy rock to full depth, showing 
that the dip of the fault is considerably greater than 
that of the quartzite formation to the north. 

These include:-

Bh. 56 at Opsoek, Eh. 87 at Kweekrall, Bhs. 90 and 91 at 
Buffelskloof (entrance to Coetzeespoort), Bh. 273 at 
Waterkloof (Vlakteplaas), Bh. 421 at Georgida, Bh. 426 
at Vaaldraai, Bhs. 438, 442, 446 and 450 at Washoop and 
Bh. 526 at Rietrivier (Baviaanskloof). 

4. 45°-angle bore-hole G. 23511 and 23512 at Schoemanshoek 
(Ref. Nos. 202 and 201a respectively) indicated a steep 
junction between Basal Enon conglomerates and T.M.S. 
quartzites although the latter rocks, north of the fault, 
are observed to dip at 40-50°s. 

5. Toerien (oral communication) has given a provisional estimate 
of 70°S for the dip of the Baviaanskloof Fault. 
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In considering further the nature of this fault, attention 
should be given to the present disposition of the basal Cretaceous 
deposits immediately south of the Cango Fault. Between Seven Weeks 
Poort and Toorwater Poort, these rocks are invariably observed to 
dip northwards at angles from 10° to 30°N. When they were 
deposited, it is to be expected that they should have lain 
horizontally or even dipped slightly southwards, as do the 
Tertiary conglomerates along the southern flanks of the Swartberg 
Mountains. If profiles are adjusted to bring these deposits 
to lie horizontally, as may be illustrated by rotating sections 
B-B' and D-D' anticlockwise through 10-30°, (Ref. Folder 1) 
then the dip of the Cango Fault would be steep to the north, i.e. 
it was reversed in attitude at the beginning of Cretaceous times. 
This assumes that rocks of the 'Q' and 1 S 1 formation are mainly 
Bokkeveld. It is therefore postulated that the Cango Fault, 
at least over the distance from Seven Weeks Poort to the 
vicinity of Barandas, was a high-angle thrust fault formed by 
compression movement at the beginning of Cretaceous times. 
This interpretation is further supported by the following 
considerations:-

1. Rocks of the 'Q' and 'S' formation are often abnormally 
indurated, thus acl.ding to the difficulty of assigning them 
to any of the established formations. This induration 
may be due to compression. 

2. "Outliers" of T.M.s. quartzite south of the Cange Fault 
which appear superposed on rocks of the 'Q' and 'S' 
formation may be interpreted as remnants of blocks 
thrust over from the north adjacent to the fault. 

Such superposed T.M.s. blocks occur at the following 
places:-

(a) Opsoek. 

(b) Witkop, farm Doornkraal, N of Stompdrif Dam. 
(Ref. Data from bore-holes 256 and 257). 

(c) Vlakteplaas (S"kruwe Kop). 
(d) Rooilbop • . 

(e) . Struisvogel (Witkop). 
(f) Toorwater. 
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These blocks of T.M.s. quartzite south of the fault do not 
occur west of Seven Weeks Poort, neither have they been 
observed east of Toorwater Poort. As far as can be observed, 
the T.M,S, quartzite in each case directly overlies rocks of 
the 'Q' formation and never overlies Cretaceous rocks. 
Nor are Cretaceous rocks observed to overly these T.M.s. 
blocks. 

~- The prescence of basal Enon conglomerates, composed almost 
exclusively of angular or sub-angular fragments of the 
rocks which they directly overlie could be indicative 
of conpression at the beginning of Cretaceous times. 
In the writer's view, these deposits have formed by a 

"rock-break" process such as might be expected to occur at 
the ground surface to dissipate internal ·stresses in the 
underlying rock formation which are set up when extensive 
horizontal movement is not possible as in the case of a 
low-angle thrust. This hypothesis is outlined in appendix. 
(pp. 57-58)(Ref. Figure l)o 

The present dip of · the Creta ceous rocks to the north and 
rotation of the fault plane into a Yartical or normal position 
could be attributed to subsequent downwarping to the north. 
Such downwaI'pin3 movements were comple ted prior to deposition 
of the Tertiary conglomerates. 

The chief argument against the theory that the Cango Fault, 
between Seven Weeks Poort and Barandas, is a high angle thrust, 
is provided by bore-hole 171a. Drilling of this bore-hole 
indicates that the fault plane there dips at about 50°s. 
This does not necessarily rule out the high-angle thrust theory 
for the following reasons. 

(a) The bore-hole is situated at a point where the fault 
runs ENE for a short distance - this is the sharpest 
flexure observed along the Cango Fault for the whole of 
its length. (Baviaanskloof Fault excepted). rhe abnormal 
dip of the fault plane here may be due to abnormal down­
warping to the north. 
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(b) Cretaceous deposits are not exposed at this point and 
the dip of the fault plane in early Cretaceous times 
cannot be determined. It is possible that, before their 
removal by erosion, the Cretaceous rocks had a dip of more 
than 40°N - that may be the very reason why they have 
here been removed by erosion (an abnormal occurrence in 
this area) to expose the rooks of the 'Q' formation. 

Where T.:&I.s. quartzites are observed adjacent to the 
Cange Fault, the rock is usually fractured, with quartz veining, 
and is locally breccia·ted. The brecciation appears, however, 
to be characteristic of certain zones in the quartzite which 
may run obliquely to the main fault and does not seem to be 
necessarily related to movement along the fault itself. 
The quartzite in the T. i\1.S. overthrust blocks occurring south 
of the fault line appears to be strongly brecciated in every 
case, however ~ 

Further, it is observed that brecciation occurs most 
consistently in T.M.S. quartzite adjacent to the Cango Fault 
along the section between Seven Weeks Poort and Hoeks, where 
there is evidence of normal movement only. Possibly the 

_brecciation process is facilitated by conditions of tension 
or may be hampered under conditions of intense compression. 

It is uncertain how far eastwards alqng the Cango Fault 
and the Baviaanskloof Fault the conditions of compression at the 
beg:!.nning of Cretaceous times persisted. In the writer's view, 
referring to consideration (3) above {p. 21) the occurrence of 
basal Enon conglomerates to the south of the fault zone may 
be indicative of compression conditions at the time of deposition. 
In this case, it is inferred that such conditions persisted along 
the whole length of the Baviaanskloof Fault to the coast at 
Swartkops. The writer believes, however, that the section along 
which the most intense compression occurred is defined by the 
outort>p of the Cange inlier to the north between Seven Weeks 
Poort and Barandas, that is, the section along which there was 
the greatest displacement. 

Eastwards from Barandas, the last movement on the Cango Fault 
and the Baviaanskloof Fault was normal. 
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1. Between Barandas and Slypsteenkop, there is a distinct steep 
fault scarp which is not observed further west. 

2. East of Toorwater, Enon conglomerates are commonly observed 
to dip southward close to the Cango Fault. This is 

probably caused by drag during the last movement. 

From detailed mapping, Toerien has concluded that the 
Fault is normal and has a general dip of Baviaanskloof 

about 10°s. 
that thrust 

He did not comment on the writer's suggestion 
movement may have talren place at an earlier 

stage. 

This last normal movement along these faults must have taken 
place after downwarping movements to the north had ceased and 
(in the area covered here) before deposition of the Tertiary 

conglomerates. 

C. Geohydrological Condi.tions in the Cango Fault Zone ana 

The most important aquifers in the Cango Fault Zone 

and the surrounding area are:-

1. The quartzites aml uppermost sandstones of the T.M.s. 
2o Cavernous limestones of the lower Cango Formation -

certain springs discharging water into Grobbelaars 
River and Wynands River are from this source. These are 
shown on the Key Map and are described in aepa:i:·ate reports 
(Rossouw et al 1964 and Whittingham 1969, 1971a). 

With certain exceptions, detailed below, all strong supplies 
of ground water, from springs or from bore-holes, are derived from 
these formations or from f .orma·tiom directly overlying them. 
(Th& present investigation does not include water from wells or 
bore-holes of less than 30 m depth sunk into alluvial deposits 
which may locally yield strong water supplies of variable 
quality). 

Details of the water supplies from surface sources (springs) 
are given in Tables 1 and 2 and details of bore-holes drilled for 
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water supply are given in tables 3, 4, 5, 6 and 6a. 

Sl)rin9s 

These may be divided into five categaries: 

(i) Mountain sErings. These are shown on the tables as 
having their sources "over 500 m", "over 700 m" or 11 over 900 m". 
Of these, the only sources which have been visited are Hoeks River (the 
main tributary of Grobbelaars River - Ref. Whittingham 1971) and 
Vermaaks River. 'rhe sources a.ppear to be as a rule, in lower 
quartzites of the T.M.S. (below the upper shale horizon) and, 
in the case of Hoeke River and probably many others as well, 

where the quar·tzite is highly fractured or brecciated. Most 
of the sources listed may be regarded a s permanent and many other 
lrloofs are reported to have premanent mountain spring.i which 
do not reach the foot of the mountain. It may be observed fr·om 
Tables 1 and 2 that the flows f1·om these springs are subject to 
considerable fluctuation depending on ·the r9.infall. During the 
exceptional clrought of 1969-1970, most of these springs were 
greatly reduced in strength and a numl1er of ·them dried up 
completely,; 

It may be inferred that these sources are derived from 
meteoric water stored in frac~ures in the quartzites of the 
T . M. S., replenishment of which is directly ~ependent on ·the 

rainfall. 

(ii) Fissure zone springs in T.- 1v1.s. quartzite. 

Of the springs listed in tables 1 ahd 2; these include 
Buffelsfontein (near Van Wyksdorp), Waterkloo.f and Doringkloof 
(Gamdouwsberg), Badspoort and Uitzigt (Lower Gamka), Aristata 
(Seven Weeks Poort) and Schilpadbeen (Ghwarriepoort). 

These sources are, as a rule, at a oomparitively low 
altitude in mountain a.reas. Their flow is reported to be 
constant, indepentlant of rainfall conditions. 

The flow (notably at Buffels:fort~ein) appears to emanate from 
open fissures in the wu.artzite which, in the cases quoted, belong 
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to the uppe~ T.M.s. The water is commonly mineralized and 
Fe/Mn oxides are deposited close to these springs, indicaflng 
that the water is derived from considerable depth. *water temperatures 
exceed 20°0 (except Schilpadbeen) and one spring (Badspoort) is 
thermal (temp. 33°c). Minor faulting and brecciation in the 
quartzite may be observed at these sources, as at Buffelsfontein, 
but such features are not always evident. It is more inportant 
to consider that these springs occur in zones of open fissures, 
formed under conditions of crustal tension. 

Several other springs of a similar nature are reported to 
exist in the area north and east of Van Wyksdorp, in Gamkaberg 
and Sandberg (S of Oudtshoorn and Calitzdorp) and in Ghwarriepoort. 
It is likely, too, that similar springs may contribute to the flow 
of the mountain springs rising in Swartberg and Kammanassie 
Mountains (notably Waterkloof-Jagersrivier which is reported to 
maintain a remarkably constant flow). (Water temperatures in 
Swartberg, Kammanassieberg and Ghwarriepoort are usually 17-19°c). 

(iii) Springs in T.M.s. Boundary zones. 

The remainder of the springs which have been heighted in 
Table 1 in Uniondale District (between Rooiloop and Wanhoop). 
Die Poort (Ladismith District), and the undermentioned springs listed 
in Table 2 fall into this category - Warmwater (Swellendam), 
Rietfontein (E & W), Danielskraal, \','e:gerust, Warmwater (Calitzdorp), 
and Dyseelsdorp (all springs). It may be noted that these include 
four thermal springs - Warmwater (Swellendam), Warmwater (Calitzdor:p -
2), and Toorwater hot spring. Seven of these springs occur close 

*According to information from Toerien obtained from field work 
in Baviaanskloof area, the most likely primary source of Fe/Mn 
material is from the upper T.M.S. quartzites immediately overlying 
the upper shale band. Therefore such deposits are not to be 
expected from springs emanating from the lower T.M.S. unless there 
are other sources of Fe/Mn material below the upper shale band. 
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to the Cango Fault usually on the north side, as do many other 
seepages between Baran<las and Vianhoop, but this is, in the writer's 
opinion, incidental to the fact that they are in a T.M.S. boundary 
zone, whether faulted or not. 

Whether -the flows from these springs are strong or weak, 
whether the temperature is hot or normal, the flow from them 
is reliably reported to be constant except in so far as it has 
(in Ladismith area) been temperarily or permanently affected 
by ·earthquakes (such as the Tulbagh earthquake of 26.9.69), and 
no fluctuation attributable to the long drought of 1969-1970 
was noted. These springs, with the exception of that at Rooiloop, 
are mineralised and the spring outlets are veneered by ferruginous 
sludge or surrounded by black concretionary deposits or veneers 
of Fe/Mn oxides*. With the exception of Rooiloop spring, they 
are in a boundary zone of upper quartzites of the T.M.S. The 
wa_ters of the warm springs are slightly sulphyretted. 

To this list of springs given in Tables 1 and 2 could 
further be added the springs of Paardepoort, Hoeksrivier, and 
Groot Groenefontein in the Grobbelaars River catchment area 
(See Key Map). These springs flow out from the boundary zone 
(unconformity) between lower T.m.s. quartzite and lower Cange 
Formation (Ref. Whittingham 1971a); the water is of normal 
temperature (17 - 19°c) and is not mineralised*. 

The occurrence of the weaker springs, and seepages not 
listed, may be attributed to the forcing out of water under 
pressure, from such fractures in the T.M.S. quartzite as are 
available to conduct the water, against the impermeable shales 
and sandstones which are adjacent to the aquifer, whether by 
faulting, unconformity, or by normal sedimentary sequence. 
The altitude of the springs is related to the altitude of the 
T.M.s. boundary and the strength of flow of the springs 
apparently bears no relation to the altitude. 

*see footnote on previous page~ 
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It is not clear whether the pressures causing outflow of the 
water are hydrostatic, or whether tectonic forces operative at depth 
must be invoked. The fact that certain of the weaker springs in 
Ladismith District have shown an apparent permanent increase 
(e.g. those at Rietfontein) and other water supplies an apparent 
permanent weakening since the ~ulbagh earth tremor of 26.9.69, 
would l'Uggest that the latter may be the case. 

The emergence of strong springs is here attributed to 
fissuring of the underlying rock formations. Open fissures 
are caused by crustal tens ion and appear to be localised in 
occurrence. Strong springs emerge where such fissures reach the 
ground surface. The thermal springs occur where fissures are 
adequate to permit rapid rise of water from great depth to the 
surface before it has coaled. This has been implied by 
Kent (1949, P• 255). Cool water may emerge where the fissures 
are more constricted or penetrate only to shallow depth. The 
frequency of occurrence of strong water supplies along the 
T.M.s. boundary zones has ~o be explained since fissuring can 
affect all rock formations (e.g. Karroo sediments in Aliwal 
North - Colesburg area and the T.M.S. quartzite itself in Van 
Wyksdorp area). It is suggested that the boundary zone between 
the massive, rigid, T.M.s. quartzite and the re.latively 
incompetent formations adjacent to~ forms a zone which would 
be abnormally susceptible to fissuring. That is, if tensional 
forces are operative in an area, the boundary zone, whether 
·normal, ·unconformable, or faulted would be a natural zone of 
weakness along which fissures would most easily develop. 

It must be stressed that such fissuring is localised and, 
as far as is known, except in the vicinity of Toorwater hot 
spring, is not evident anywhere along the Cango Fault zone 
east of Seven Weeks Poort. 

Toorwater hot spring , Varsfontein (½ km to west) and bore-hole 
400 (l km to east) must, in fact, be regarded as freak occurrences 

of strong water so close to the Cango Fault. At the present 
time, the hot spring outlet is enclosed in concrete and the source 
cannot be examined. An old report (Taylor 1928), however, 
describes a vertical, circular, smooth-walled pipe, at least 
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50 feet deep, resembling a bore-hole, from which the spring 
emerged prior to 1903. In 1903, according to Taylor's report, 
blasting operations caused the pipe to be blocked so that the 
spring followed a new outlet from fractures about ½ meter away. 
If Taylor's report is correct, the existence of a circular pipe 
is suggestive of an explosion vent which may have provided an 
outlet for t t e thermal water. Such an explosion may also have 
caused the opening up of fractures along the fault zone in 
the near vicinity. 

The springs at Dysseldorp are included in this category 
since, although the springs emerge from fractures in Enon conglo­
merate and superficial gravels, their proximity to the T.M.S. 
boundary is clear (Ref. Sheet 2). These springs are not 
strong but are permanent. The water is mineralised as is indicated 
by veneers of Fe/Mn oxide on the surrounding rocks. The nearby 
bore-hole (No. 540) is not deep and the tested yield (17 000 1/h) 
does not indicate the full water potential here. The springs were 
reported to decrease during the 1969/70 drought, but this might 
well have been apparent due to increased usage of water from the 
surrounding area where other supplies of water were very scarce. 

It is to be noted that certain springs, notably at Brits se 
Vlakte and Georgida either ceased to flow or were reduced in 
strength when nearqy artesian bore-holes 404 and 419 were drilled. 

(iv) Fault line springs 

In addition to the springs included in category (iii) above, 
which occur where the T.ro.s. boundary is faulted, there are a few 
other springs which emerge close to fault lines. 

Springs at Hazenjacht and Toorfontein (SheBt 2, Table 2) 
occur close to the line of an inferred fault branching from the 
Cango Fault between Ou Muragie and Buffelsdrif. These springs 
emerge from fractures in Enon conglomerate. Their source is 
obscure. The flow of the spring at Hazenjacht was reported to 
have decreased during the 1969-1970 drought though the s prings 
at Toorfontein is said to be constant. 
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The most important springs in this category are those at 
Studtis in Baviaanskloof (Ref. Sheet 4, table 1). They occur 
on the south side of the line of a fault branching S of W from 
the Baviaanskloof Fault. Immediately north of the fault, 
lower quartzites of the T. M.s. are exposed and are highly brecciated. 
The s outh side of the fault is covered by superficial deposits. 
From the map, it would appear possible that Bokkeveld shales may 
occur underneath but the bore-hole records (Nos. 535, 535a, 
536, 537) indicate that T.M. S. quartzite (presumably upper quartzite) 
occurs at relatively shallow depth. 

. The flow of these springs is said to be constant and the 
temperatll.I'es (24-25°0) suggest that the water ha s thermal 
affinities. Although there is little evidence that the water 
from the springs is mineralised, water from the nearby artesian 
bore-hole (537) leaves a characteristic ferruginous sludge deposit 
on the casing. The origin of these springs could be attributed 
either to emergence along the fault line, where the quartzite 
is abnormally brecciated on the north side; or alternatively to 
local fissuring. At one stage, is is reported by the owner, 
Mr . J.G.F. Nortje, when the artesian bore-hole (537) was 
deepened from 99 m to 106 m, the normal artesian flow (310001/h) 
increased and the flow from the westernmost outlets of the 
west main s pring cea sed to flow. This fluctuation was said 
to be temporary only - after 3 months the artesian flow of the bore­

·hole and the west main s pring reverted to normal. 

(v) Other s prings 

The Buffelskloof spring emerges from the nor thern bank of Vlei 
River. It's flow is not constant and it may be caused by seepage 
from river gr avel. 

The sour ce of the Lopenrivier spring is obscure. It rises 
out of sandy ground overlying Cretaceous sandstones and mudstones 
of the Wood Beds Stage. It's marked fluctuation during the 
1969-1970 drought indicates that it is directly dependent on 
rainfall and may de derived from water stored in alluvial or talus 
material. 
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2. Bore-holes 

This geohydrological investigation was initia ted primarily 
to find out facts about the results of drilling for water supplies 
along the Cango and Baviaanskloof Fault zones and to assess the 
possibilities for further drilling therealong. 

Data from existing bore-holes along the Cango Fault zone 
and in the area to the south is given in Tables 3, 4, 5, 6 and 
6a for Ladismith, Calitzdorp, Oudtehoorn, Uniondale/Willowmore 
Districts, and farm Wanhoop (Uniondale District) respectively. 

On each table, the data on bore-holes situated along the 
southern foot of the Swartberg and Antonieeberg mountains, near 
to the Cango Fault have been tabulated first. Sites of the 
bore-holes numerated in these tables are shown on Sheets 1 to 4. 

Yield symbols ~re also depicted on the maps alongside 
the bore-hole where appropriate ( see ·Legend). This is to 
give some idea at a glance where the successful and unsuccessful 
bore-holes areJocated. In this respect, it may be noted that 
20 000 1/h is a minimum yield which can s uitably be utilised 
for irrigation purposes. Ma~y farmers, e specially those 
using overhead irrigation equipment, specify that it is un­
economic~l to pump a bore-hole yielding less than 35 000 1/h since 
pumping costs, together with other costs, may exceed the returns 
from the crop under irrigation. 

(a) Drilling on the Cango Fault and Baviaanskloof Fault 

There has been in the past, much anticipation that high 
yields of water can be obtained by drilling to intersect the 
Cango Fault at depth, in places where T. M.S. quartzite occurs 
on one side of the fault. In some places, such as the section 
between Hoeks and Seven Weeks Poort and on farm Wanhoop, the 
T.M.s. quartzite immediately north of the fault is highly 
brecciated in a similar way to the brecciated zones from which 
high yields of fresh water are obtained elsewhere in the Cape 
Province. Similar strong water supplies might for t his reason 
be expected along the Cange Fault zone. This idea has 
been popularised by Joubert (unpublished reports and 1970 p. 4). 
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Results of · drilling on the Cango Fault to date have 
generally been disappointing. 

The following bore-holes are known to have intersected 
the Cange Fault:-

Bh. 15 - Van Zylsdamme (Table 3) 

The Cange Fault zone, between Witteberg quartzite/shale 
andlower Bokkeveld shale, was intersected at 44 m depth. 
Muddy water was struok on the fault. 
Drilling was continued to 91 m but no increase in water was 
noted. Bore-hole caved in partially below 44 m. 
9 ·000 1/h of muddy water were pumped for about 2 hours 
before bore-hole caved in completely. 

Bh. 43 - Elandsfontein (Table 3) 

The Cango Fault zone, between Bokkeveld shale and upper 
T. M.S. quartzite, was intersected at 43 m depth. Casing 
was inserted to this depth to prevent caving-in of the 
shale. Drilling was continued into the quartzite, . 
but at 44 m depth, the drill bit dropped for 5 m into black 
shaly material which could not be prevented from caving in 
except by reaming through the quartzite and continuing 
to insert casing to depth unknown. 
The prescence of this shaly material in the quartzite is 
explained as follows. In the quartzite, along the line 
of this fault (a normal fault here), cavities develop in 
the quartzite. 'rhese have become impregnated with shaly 
material derived from Bokkeveld shale which has disintegrated 
a long the fault line. This bore-hole yielded only 
900 1/h of fresh water. The owner was unwilling to continue 
drilling without the guarantee of a sufficiently strong 
water supply to justify the expense of drilling and 
lining the bore-hole. 
In this context, it may be noted that bore-hole 42 at 
Balmoral, drilled for 153 m into brecciated T.M.S. quartzite, 
yielding 55 000 1/h, also encountered black shaly material 
from about 30-32 m. This borehole was earlier thought to 
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be situated on the fault line. Recent drilling of bore-hole 
42a, 40 m to the south, • has shown tnat this is not the 
case. Bore-hole 42 a still encountered T.M.S. quartzite 
showing that it is also north of the fault line, but black 
shaly rock was encountered between 36 and 45 m depth, showing 
that difficulties of drilling are likely to increase nearer 
to the fault line. 

Bore-holes 87 and 88 (Kweelcraal Table 4) were both drilled close 
to an S-W striking outcrop of brecciated T.~ .s. quartzite 
following the Cange.> Fault line. Both these bore-holes 
encountered soft clay, the latter also with brecciated 
quartzite, and both bore-holes caved in. Yields of water 
were negligible. The soft clay in pras~mably disintegrated 
shale of the 'Q' and 'S' formation. Similar results 
were obtained in bore-holes 90 and 91 drilled on Rietfontein 
(Table 4) • 

Bore-hole 171a (Buffelsbosohrivier, Table 4) encountered the 
Cango Fault, betw.een 'Q' formation and T.M.s. quartzite 
at 80 m depth. Here, the fault plane appears to dip 
50°s. The bore-hole was contim1ed to 107 m depth in the 
quartzite. Casing was inserted to 80. m·to prevent caving 
in. The bore-hole yielded 540 1/h. 

At Schoemanshoek, bore-holes 201a (G. 23512) and 202, (G. 23511) 
inclined at 45° northwards, crossed the line of the Cango 
fault at depths of about 87 m and 26 m respectively below 
ground level, passing through basal Enon conglomerates into 
T.M.s. quartzite. From drilling records, it appears that 
no water was struck on the fault it::ielf but by drilling further 
into T aM.S. quartzite, a_rtesian flow of 140 and 45 1/h 
respectively were obtained. The vertical bore-hole on site 
G. 23512 (201) south of the fault, also obtained an artesian 
flow of 140 1/h when drilled into T.M.s. quartzite but 
when tested, yielded not more than 900 1/h. The depths at 
which the T.M.S. quartzite was encountered in these two bore­
holes indicate that the fault is almost vertical. 
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Bore-holes 401 and 4O1a at SJ.yps·teenkop, 2 m apa.rt, appear to 
be situated close to the Cango Fault. The former, passed 
from shale into T. ~li. S. quartzite at 50 in depth, probably 
penetrating the fault on this junction. Also, bore-holes 

4 23 (:Posthouders kloof) and 437 (hii sgunst) re similarly 

s ituat ed on the f ault. While 401 a nd 423 have small 
artesian flow, their pumping yield has not been t ested. 
/1.s res ults of pumping of Bh. 201 a t Schoema nehoek have 
shown, an ~rtesian flow is not neces sarily an indication 
of' a strong :)_)Otential yield Bh 435, it may be noted, was dry. 

Of the bore-holes drilled at Warlhoop, (Ref. Ta.bile 6a) it 

would appear that more, with the poss ible ·exceytion of No. 446 
(G. 14931), actually crossed the <Jango Fault but several of ·them 

ar e close on the north or so1.1tll side of the fault (438, 439, 443, 

447, 450 and 451). 

At the mouth of i/elbe cla oht J\'loo f (R•~f . Folder 1) a 

bre cciated zc,ne of •r .M. S. quartzite i s well developed and the 

bore-holes drillad there clos e to the fault, even the more 
successful ones, have encounter ed dif.ficultiee with caving in 
of shaly horizon0 in the quartzite which must, in the writers 
opinion, be disintegrated Bokkeveld sha l e i mpregnu.ted into 
cavities in the quartzite as a t fleven \'leeks ·2oort. According 
to the driller, Van Tonder, the main wa ter is of ten struck in 
t11Gse horizoas but the t e ndc1noy of the mEl..terial to c:1ve in 

presents a serious dj.ffioul ty of drilling through them if they 
a ttain any appreciable t hickness . Three of the bore-holes 
drilled a t Wunhoop close to the Cango Fault (438, 443 and 445) 
eive r easone.bly good ~.i elds , which a re a useful contribution 
to the Municipal Water Supply for Willowmore , but suoh yields 
do not compar e so favourably with yields of bore-holes drilled 
a t a gi~eat er dist a nce from, or right away from, the Cange Fault 
elsewhere. 

As will become clear by r ef er ence to Sheets l to 3, in the 
ca se of all bore-holes mentioned above except those at Shoemans­
hoek and Van Zyleuarume, the sites have been ohosen in pl aces 
when·e there are shal ee and sandstones of the Bokkeveld or ' Q • 
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formation are faulted directly against the upper Ca ngo formation. 
In mos t place s Enon oonglomer·atee overly the ' Q ' formation. 
West of Hoeke , Witteberg on Bokkeveld formation are down-fa u.l ted 
a ga inst uppermost T . M. S . or lower Bolrlteveld aha.l ee. Along t hes e 

sections of t he f a ult, ther e i s an impervious formation on one or 
both siues of the f ault a nd results have shown tha t success cannot 
be expected b_y drilling for water on the f ault itself. 

Conditions a long the section of the f a ult between Opsoek a nd 
Calit zdorp where T.it.s. quartzites ar e down-fa ulted against upper 
Cango formation, ground-water oondi tions are not lcnown. Sites 
G. 26301 and 26302 were marked on this s ection of the fault, 
t he l atter being inuioe.ted to Calitzdorp Municipality a s a 

In such possible s ite for a bore-hole wat er supply in May 1971. 
pl a ces, it is possible to drill from the s urfa ce in T.M.s. 
quartzites with a view to intersecting the Ca ngo Fault on the 
south side. It must be borne in mind, however, that there i s 

still a n incompetent formation to the nortil of the fault. 

Summarising, it may be conclutled that drilling to intersect 
the Cango fault along the whole ·of its length is not to be 
recommended for the following reas ons:-

1. Bxoept, poosibly, a t Schoema nshoek, there is a.n incompetent 
formation (liokkeveld or ' Q' formation) on one or both sides of 
the f ault. Suoh rock is likely to cave in on the f au.l t its elf. 
Disintegr a ted material from the incompetent formation may 
impregna te fra ctures in the competent quartzite formation, 
tending t o seal off the flow of water a nd may itself cave in if 
encountered in drilling . 

2. Between Seven Weeks Poort and Bar a ndaa, as s tuted above 
(pp . 20-21), in the writers opinion, the l ast movement along 
the Cango Fault wa.e thr us t movement under comp1·essive forces. 
In this cuse, unless there is reason to believe t hat t e ns ional 
forces have been operative since , it i s to be expected that 
f r a ctures in quartzite will be tightly closed a nd ground-water 
movement therein vary sluggi sh. 

?ossibilitie s may be better for urilling along t he 
Baviaa.nskloof fault wher e, in many pl aces , T.M.s. quartzite occurs 
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on both sides of the fault. In the writer's opinion, here too, 
ther e was thrust movement under compres s ion a t t he beginning of 
Creta ceous times and the results of urilling at Schoemanshoek 
must be borne in mind. The 18.st movement, however, was normal 
and this may have allowed re-opening of fracture s to some extent. 
No info1·mation apart from the res ul te of drilling bore-holes 
526, 527, 534 and 545 io available a s yet. Those bore-holes 
a r e low yielding and would suggest that conditions along the 
Baviaanskloof Fault are not dissimilar from those along the 
Ca.ngo Fault. 

In view of the foregoing ooneideratione , several sites 
sel ected a t an early stage of the present investigation to 
intersect the Cango Fault are no longer recommended. These 
include G. 26245, 46, 48, 85, 86, 87, 89, 97, 98, 26303, 06, 
07, 08, 09, 10, 11. 

( b) Drill in~ a d j a oent to the Ca.ngo Fault a nd Ba.viaanslcloof 
J:i'aul t ,;one s 

·Drilling in formations a djacent to the Cango Fault zone, 
chi efly in T. t;i . s . qul:!.rtzites or uppermost T.M.S. sandstones a nd 
shal es , hRs met with considerable s ucces s as is shown by data in 
in Tables 3 to 6 and on sheets 1 to 3. Almost all these 
bore-holes have been drilled on the north side of the Cango Jilaul t. 

Detween Seven Weeks Poort and Vlaktepl aas, drilling ha s not 
been successful. This may be attributed to t wo f actors :-

1. ·Ther e i s usually insufficient thickness of T . M. S. 
quartzite on the north side of the fault to penetrate 
thi s formation to any grea t depth. 

2. 'f he fractures in the formation remain t i ghtly· closed 
due to compression at t he beginning of the Cr et a ceous 
period. 

~;est of Seven Weelcs Poort , many bore-holes have been success­
fully drilled over T. M. s . quartzite , uppermos t T. M. s . sandstones 
a nd sha l es, and basal Bokkeveld shales to the nort ·, of the Cango 

Fault. Those on f arm Van Zyladamme (nos. 8 to 14) have been 
described b / the writer in a separ ate report (1970a ). 
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Many of the successful bore-holes have been drilled where 
there are clear indications of fracturing or breociation in 
the T.rii.s. quartzite or uppermost san<l_stone s of the T.M.s. inolt1de 
12, 14, 33, 34 and 35. Theaa bore-holes, together with J3h 42 
drilled on brecciated T.M.s. quartzite at least 40 m north of 
the Cango Fault are the most succes sful drilled along the southern 
foot of the Swartberg Mountains in Ladismith Di strict. It must 
be noted th?,t bore-holes 12 and 1 4 have gr eatly decreased in , 
y·ielding capacity over the 20 years which they have been pumped 

and the rest water level has uropped 10-20 m in bore-holes 35 and 
42 which were artesian when first drilled. Some yields are also 
reported to have decreased owing to the earthquake of 26.9.59. · 

Bore-boles 19, 22, 23 a nd 24 on Voorbaat have been drilled 
in basal Bokkeveld shale and sti ll give strong yields of water. 
At Van Zylsdarnme, Byvangerekloof and Voorbaat the ba sal Bokkeveld 
shale is vertically cleared but banding observed in certain places 
indica te t llat the true dip of the formation there is l 0-30°s , 
so that tlle T. M. S. formation lies at no gr eat depth below. 

Of the bore-holes mentioned above , only 12 and 14, which 
Hre situat ed on the same brecciated zone in uppermos t T.M.s . 
sandstones ar e known to affect each other when pumped. 

It may be noted too, tha t bore-holes 4 a nd 5 at Die Poort 
a r e only 20 m apart across the strike and do not affect each 
other. 

It would seem, from the results of drilling on Van Zylsdamm~ 
~nd Voorbaat to da te that bore-holes drilled anywhere on the 
baeal Bokkeveld and uppermost 'r.M. s. out orops may reasonably 
be expected to give useful supplies of water provided that:-

( i) '11hey are drilled to a s t1fficient depth ( say 120 to 150 m). 

(ii) ri~hey a re drilled at sufficient uistance ( s a.y 70 m or 
more ) north of the Cango Fault to avoid the zone in which 
the she.le has disintegr a t ed, and tooverly t he 1!'.M. s. 
at depths of the order not more than 300 m. 

(iii) they are not spaced too closely together a long the 
E- W strike of the formation. 

Yields of water to be expected may be of the order of 15-200 000 
1/h, and not the minimum of 35 000 1/h which s ome f a r !ners desire. 
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It is not known whether such conditions could be expected 
a t Die l'oort and Knuyswagensdrif or not ( s imila r geological 

structures are observed on these farms). The failure of bore-hole 
7, drilled on basal Bokkeveld shale at Die Poort, mr;.y b~ due to 
insuf ficient uepth of drilling. Bore-holes ,lrilled north of 
the cango Fault on these formations on Elandsvlei for 
La.l'iis1nith Municipality (28, 29 and 30) have not been successful. 
The exact , osition of the Ca ngo Fault in the immediate vicinity 
of ·bore-hol<~s 29 and 30 is not clear. 

Bora-holes drilled at Hoeke have not been successful to date . 
Again, the position of the Cange F'aul t io not clear except near 
the eastern boundary of the farm where bore-holes 38 anc 41 have 
been drilled close (probably too close) to the north aide of the 
fault. It is suggested here that dri lling over the '.r.M.s. 
outcrops, which are bre cciated locally, be attempted. (Sites 
G. 26294, 95 and 96). It should, however, be borne in mind 
that bore-hole 36, drilled to 53 m depth, yielded only 9000 1/h. 

On the eastern s ide of Hoeke valley, it is noted that when 
bore-hole 40 is pumped, the siphon~d flow at Bh 39 is temporarily 
stopped and the water level at Bh 38 ie lowered. The t wo l a tter 
bore-holes are situated 70 and 1oo ·m r espectively south of Bh 40 
which is close on the north side of the Cango Fa ult • 

. 
Between Seven Weeks Poort and Vla kteplaa s a fe w bore-holes 

have be.en drilled on the formations adjacent to .the Cange Fault o 

The mos t s uccessful bore-hole drilled on the north side of 
the fault on this section is No. 85 (Kweekraal) drilled in 
limestone and shal e of the Cango Formation. Bh 84 was stopped 
uue to technical difficulties. Apart from these two bore-holes, 
the ground-water pote,ntial of this outcrop of Cango limestone 
is undetermined. Since successful bore-holes have been drilled 
in limestones of t he lower Cango Formation in Matjies Rivier and 
upper Grobbolaars Valley, it is recommended that further drilling 
at Kweekt·a.al could profita bly be attempted. 

Bore-holes drilled on the ~rits anu slates of the upper 
Cango Formation and on the rocks of the ' Q' formation have not 
been s uccessful, with the exception of Bh. 170 (Buffelsbosrivier). 
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In general, these formations and the Cre t a ceous deposits ~hioh 
may ove1•ly them are i:>oor aquifers - bore-holes are dry or low 
yieldings, ofte n with bra ckish water. The s uccess of certain 
bore-holes at :5choemanshoelc can be attributed to infiltration 

from g1•avela of the Grohbelaars River (e.g. Bhs 199 & 200) 
or in other oases to infiltra tion of rainwater or .:furrow water 
into superficial deposits overlying the i mpervious Enon 
conglomerate where the former attain sufficient t !icltness 
(e.g. Bhe 196, 197, 198, 213, 215 and 220 - 225). Similarly, 
the more successful bore~holes at Ou Muragie and Doringkloof are 
all situated near to stream courses and their success can be most 
reasonably attributed to percolation of water from s uperficial 
gravels. 

Between Valkteplaas and Ba.rand.as, bore-holes drilled in 
rr. r,1.s. quartzite on the north side of the Cango Fault (nos. 272, 
379 anu 391) have proved more successful than any others drilled 
between Seven 1, eeks Poort anc1 .Barandas. {I'h ese bore-holes are 

still in the "high-angle thrust" section but it is possible that 
l a t er movement may have a llowed partia l reopening of fra ctures 
in the qu· rtzite here. 

Si t e e G. 26314, 15, 19, 20 have been mai--,ked a s possible 

ei t es :for clri.lling on this s ection of the fault a nd, being s ituated 
over T.M.S. quartzite on the norta side, ar e recommended as 
s ites .for drilling with a view to obtaining yieltla of 5000 - 10 000 
1/h. Such quantities, although inadequate for irrigation purposes, 
oould provide a llseful augmentation to the water supplies on the 
re spective farms. 

The chief difficulty of drilling north of the Cango Fault 
east of Vlakteplaas ia the lack of a ccess to sites on which 
to drill. The lower part of the Swartber g es ca rpment is s teep 
and the kloofs a r e narrow and steQp s ided, often floored with 
large boulders. This same difficulty occurs along the Cango 
Fault Zona east of Barandas, except betwe0n Slypstee nkop and 
Georgida ( Gh warriepoo.r-t ar ea ) where the Gango Fault Zone s wings 

south-east ward s s way from the southern foot of the Swartber g 
(Slypsteenberg) Mounta ins a cros s the mouth of Ghwarriepoort to 
the southern foot of Antonies berg. 
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East of Barandas, maqy bore-holes have been drilled 
on the north sid~ of the Cango Fault in T.M.s. quartzite with 
varying degr oes of su.ccess. .Be t wee .n Barancla s and Slypsteenkop 

the escarpment i s a very s teep fau.lt scarp and bore-holes have 
necesaar.ily been drilled very close 1D the f'au.l t itself. The 

same a pplies to farms Misgunet and Wanhoop, though on these f arms, 
the bore-hole s ites are restricted due to narrowness o:f' the kloofs. 

Between Slypsteenkop and Misgunst, it ha s bean }JOosible to 
drill over T.~.s. quartzite in places further north of the Cango 
Fault e ither because the Cange Fault i s s ituated a way from the 
foot of the escarpment as between Slyps t eenkop and Georgida, or 
because eertain kloofs are fl a t-floored and sites are accessible 
100 - 200 m north of the fault line, a s a t Posthouderakloof, 
Vaaldraai, a nd Rooiklip. 

Many of the bore-holes eaccessf ully clrilleu are artesian 
a nd in others, the water l evel stands high e nough to allow wat er 
to be s iphosed. 'i,'hen these bore-holes llmI·e d :rille d, it we.s 
noted by f a rmers tha t when the ~rte sian flow commenced or 
when wa ter was siphosed from the bore-holes, n r::H:i.rby springs . 
and seepages ceased to f .1. ow or, as at Brits se Vla kte ( Bh 404) 
weakened and flowed out from a lowe:c· outlet. ;iat,!:r l evels 
in nei ghbouring exis ting bore-holes wer e a l s o affected in 
some cases a s at r.roorw.:i. t er ( Bhs 398 and 399) antl Wanhoo:p 
( Bhs 443, 445 a nd 446). 

Altho~gh the artes ian bore-holes have artesian flows r anging 
fro~ seepage s to :flov,s of 32 000 1/h, it may be noted tha t only 
396, 398, 420 and 445 have been pump t ested. In each ca se, a 
t ested yield of the or der 4 times the artesian flow was obtained, 
and the artesian flow wr:i. s !8l)Ortecl to return to normal after 
up to a fe w days recovery. No artesian bor e-holes in ·t : is area 
have E:ver been press ure tested. It i s clear, howover, that 
ther e i s not ne cessarily any cloae cor res pondence in wat er l evels 
be t ween the artesian bore-holes and neiehbouring springs a nd 
bore-holes . 

At t he sites of several of these artesia n bore-holes, 
especially the s tronger ones {e.g. 404, 419 and 420 ) there are 
indications of fracturing of brecciation in the T.m.s. qunrtzite 

:.I 
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and of black Fe/Mn oxide deposits. Bh 432 at Rooiklip is 
drilled on a brecciated zone in white quartzite dipping steeyly 
southwards. 

The reason why there is so much variation in the strength 
in the yield of these bore-holes, for instance, why drilling at 
Posthouderskloof and Vaaldraai has failed to meet with the 
same degree of success as at Georgida and Rooiklip, is not clear. 

It can only be suggested that water bearing fractures and 
fissures have been opened up more widely in certain places then 
in others. At Posthouderskloof, water is highly acid and 
precipitates much iron oxide material - possibly such excessive 

iron oxide deposition may cause clogging of the fractures and 
fissures at depth. 

On farms Modderfontein in Ghwarriepoort, it is noted that 

while the fractured quartzite in the vicinity of artesian bore-hole 

409 is white and only slightly ferruginised, as also near bore­

holes 413 and 414 at Keurfontein, the quartzite in the vicinity 
of bore-hole 405 is highly brecciated and ferruginised. This 
brecci~ted quctrtzite is not unlike that observed adjacent to 

the Cange Fault at Wanhoop and it is possible that there has, 
in the vicinity of Bh 405, been considerable fault displacement, 
possibly with impregnation of disintegrated shale material. 

In most of the artesian bore-holes drilled, artesian flow has 
been shown to increase with depth. Durine the drilling of bore­
hole 419 at Georgida, the owner, Mr. H.S. Loock kept a record of 
artesian flows from the bore-hole at various stages of drilling. 
This is shown on figure 2. Figure 2 also shows results of 

drilling at bore-hole 420, and illustrates the different ground­
water conditions which may be encountered by drilling in T.M.S. 
Quartzite in places only 1,3 m (4 feet) apart. 

The artesian flow from all the bore-holes in this area 

is reported to have remained constant since the bore-holes 
were drilled, in some cases for periods exceeding 10 years. 
Siphoned flows are also reported to be constant except in so 

f a r as the flo w may be reduced due to dogging of pipes with 

i r on oxide de pos i t s, ne ces s itating cleaning out from time to time . 
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Quality of t·rr~er s"trv.ck at d.i f f oront depths may vary. 
Thi s h .s b en .noted by ''"r• li . E . Ba.r kht1;/DCn of far m Rooiklip . 
A·t 'borc- holo 432 , he :.:1oted -'lil t \'later otruck µt higher l eve l s 
, <.1.G acid , bit ·t oZ' to t tc -:.nd h i chly corrosive, while t he water 

t,truck L.t 140 m d epth wa s frooh and the flo,'\' vms □tronecr. He 
r omerli cd t ~1i o by i11Gort;int; 138 m of o ... s i ng and oopar a·tine, ·i;he f resh 
r.ra·t cr from tho .icid rio..ter s-truck c.t h i &he r l c-..rels . ( Ref . f i ,7.ure 
3). 

Bore- hole s drilled in • Q O or ol~k cv e lr:l f orma·biorw or Enon 
Cont:_:lomcrate close on ·~he s outh si cto of ·the C tJgo raul-t C f. S"t of 
Vl~:.ktepl s.....s have bc0n unsucceooful. 

In Bavie.:..nskloof t bore-hole 523f dr ille c1 on ·the north c:-i de of 
the Baviaw:iskloof Pault, i o the only one ,.,hich h o..s bcci:. ::mcce .JGful. 
o·~hc r simila rly s i tuuted bore-holeo , ( 527, 528, 530 a11d 534) e ave 
;.mc.11 yields only. 

(c) _2rg~i !la. i:n T.r . s. bounc1.a~ 2.nd fau.l t zones oouth of. the 
c anr,o Fat-11 t ru:c1 avia ..L1-1skloof T-'av..l t - -

Invecti ~o.tion of {;r ound water conditio:no i r: e.reu.s v,oll t o 
t he 8outh of the cant;o Fault zone ws·.s not a. ririr.!:::i.ry obj ect of the 
pre !:lr.nt onrvcy ru1d i s f er from c o~pl ote. In vicr; of -li hc fa.et 
thiJ.t re::::1.tlt s of drillinc alone the Cange Fault zone bot woen 
rrcck::1 c.nd T. oorw~t or poort have proved i aa.ppointing ::mtl .L~epor t s 
of m.tccoo3f1.1l c.lrilling in certain o.rea o f ur·the1, oouth, n inly in 
T.n. s. boun1~.r-J ar..d fault zones, we r e obtained, certain l ocalities 
we r e invc s-tic;a.tccl. Rosult0 of c1rilline , where obtained, arc c iven 
in the lo:lit s r ocotiono of Tables 3 to G. Only a v ery ecncra.l 
, cscrip·tio11 i ::: attempted here. 

1T' h€) T. P . r; . boundar y zones ... r e located on the flmilts of 
r:uh::;i d i o.ry a.l"riiiclinorio. ~cuth of t h o Cm!go and Bnvi :dtl:-kloof fault 
zones whi~h brine t he T. r,1. ~:. formation ·t;o the curface. ( Sec p .. l ) • 
On the l'!orthcr n ci cl o of these anticl i nori a , ~he Gcquencc e.~'I O"'\l'EJ 

to be nor.-:10.l c1 tmfaultcd, t h ou.~h, c ~pccially f rom Calit~doro 
a ::is t •. ·~.rtlo, 1; 1, 0 ::rt.!'n:ta may be ove r·tv.rnod, ( e. g . N s i de o:f Ya: .1t:1ano. oic­
bor c ) . 0n the southern ci r1e of t hese c:nticlin.ori a , f aultinc 
ever:. if of o. ?1i!1or 110.'hurc , alone E- ·:: f r ac·liurcs i Ei of ten obs erved or 
m.rnpectcd., c •• e:'~ :·tv.dti8 (Bavi aa.11okloof) g CJ.lcdons r:loof 
('' of C~lit z.dorr ), a.ncl 1:i ct f ontein ( S s ide of Touv.sbcra). 



-36-

In general, euccess in drilling can be sa id to be 
more consistent than along the Cango I~r-ml t zone but this may 

be tlu.e to th0 f act tha t; the 'r . :'! . G. bouncH:.ry zone SO\tth o:f the 

Oliff.:L1tts River is more extiansive between Co.li iizdorp und 

Vlak t r;plaas anc.l is ofte n more e t1.sily acce::,sible for dr illing. 

It is noted too, tlw.t ;·1a"t,:?r from bore-holes is cmru:,~euly warmer 
in these r_r .r,1 . s . boundary zones ( 20-25°c) tl1an in tlrn Cango 

Fault zone and Swartberg M.ountains (17-19°0). 

Lo~e.li tia f:.l where abundant supplie s 

available appear -to be somewha,t limited 

localities include:-

1. 'lihc You.ntaiUG - :S of Lad i s.mi th. 

of grountl water are 

2. 1,oringkloo-f - Op~oek, N of Van \'.'yknuorp. 

( Oth~r looali ties ulso reported r~ of Van \lyksdorp). 

:.'anielskraal -
..... .. , 
t, ', r of Calit zuor:p • 

4. '. a:i:·mwa·t; ,ar - ~3 of Cali-tzdorp . 

5. den Pourieekrual - ~ of ','h.i.rmwater•. 

6. Kamleluurs I1iv0::· :::i:c(:ia - 8 o:f Oudt 1=3hoo:cn - (,lotn.ils being 

obta ined on imlepende nt i nvestigati.on). 

7. i : of :)ysseltlor1i - strc. ne; wa:ter sup;,lie s obtfuinec1 from 

•..:non conglomeru:t,~s OV(~rlying 'r. r::. :S . a nd lo;,er- Bli~1rnveld 

for!na t ions. 
e. ti:l e in;;,11::.&s - 'Duf felsklip - N oide of IC::i.mm&nasi~berg. 

9. i{eurfontein - 1}ie 'l1u int1 - S of 1~;.irundas. 

10. Stulitis - !Y.ivic. inskloof ( on minor fault). 

Mo1.hn,ately ::-: t:..ccessful bore-hohrn have bi~e:n t::.rill~¼U a l ong 

interv{mini~ ar ot .. FJ in the ~-. . r-.r . r:: . bounda ry zones, bu.t it may be 
noted t h~t, for inct~nce ut Cpeoek ( ~ o! Zoar), bore ~1ole 59 

WL1.a cry anc1 13h 60 yielLtElL only 4500 1/h, D.1 so -tha t on f8.rro. 

J3ue:r•1>0n0font0in, f, . \\ . of Van Wyln,~o.rp, 80 bore-holes were 

drilled uns uccessfully ( Jetails not investiga·tud). 

1L t ,-,armwa.tcr, the ownor, tlr. H. ;~ .. Hc:iring , pointed out that 

drilling east of the 11ot spring had been unsuccessf'ul while on 
the west side, s everal aucceesful bore-holes have been drilled, 
though :l t ~eems to be purely a matter of chance a.a t() whether 
the bore-holes so drilled will strike water which is strong 
or v.iealt, wur,n er cold, fresh or brack, or eYen dry. Since 
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most of these bore-holes are drilled in lower Bokkeveld shale, 
t here 1:1..i::e no clHar geologica l criteria for seleotion of sites. 

It 1bou.l . seem tha t silocas1.~ tiepends on s triking water bearing fissurj 

in the for:uiat:l.ons penetz·eted. (See above P.P• 28-2'9 ). 

At many of the se localite s, hlaclc Ji'e/Mn oxltle deposits, 

s i milar to those observed near to the hot s prings, occur. 
These depos its, as mentioned above, (pp. 26-28) are believed 
by the ··ri t e·r to be indicative of mineralisell viater .g t ltepth, 

· the Fe/ Mn CJx.ic:.ea beint; bI' OUght up in solu.tion from rocks 

of the U.f per T . :1 . ~.i . quartzi tos immedia•tely overlyir ; the 
upper shale baml. The preiJCence of these deposits is, 

hOMiver, no inuico.tion of the stren~th of flow of un\1ergr·ound 
v.-e.te.r· below or of t : o uepth which it woulcl be nece r-u3a ry to 
cirj_ll. 'l'he ee depoBj.tG t1.re olmerv1=d veining rock~ a s high as 

the 4tb eha le in th'3 lic;kkc,veJ.d forma tion. It may be noted, 

thouch, that bore-hol e s drilled in the t! th sha le where Pe/~1:n 
deposits OCCLl!', 'd •g • s,_uth cf J:e.randa s, oft e n c;ive better 

yiAlds of water of ba tter quality than in normally obtained from 
this horizon. 

In Ka ndel 1...urs Riv-er 8.r·ea, whe r e ~trong, thQugh some time s 

slightly brtlc.kish 11\':lter is enccunte.r•9d, 11okkevelu eha.lea a1·e 

impr2guf.i.tad with cdcur f:ous veins. 

In plaoea wh •3re there are s everal bor/9-holee drilled close 

together in localitias l to 10, data in the tables shows 
that there is often no cl0s e corrospondence of watar lavels 
in bore-holes or lavels of springs in ·the vicinity, though 
there is aome indication of a gradient corresponding broadly 

to the ground to1>ogr a phy. 

(d) .Bore-holeti in CrtJte.c e ous ne CJOs i·&s 
~ -

In ,ener al, bore-holps drille~ in Ur e t ~ceous De posits, 
whether of the Bnon ::t a ge or Wood IJeds s t age, h: v~ bean 
unsuccessful. Exce ptions include:-

1. In i~mJn conglomer a t~~8 e u.st of Dy s s e lJorp, \\\ha re they ov0rlie 

T . N. 3 . a ml lower IJokltavelu forma tions a t shallow depth. 

2. In Enon conglomer a tes a nd ;' . 3 . S . south of Oucltshoorn 

(Hef. '?ihittin.gham 1970c) where slightly brackish water is 
obtained from several strong yielding bore-holes. The se 
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supplilj s may be lis sociated with the strong wa t er supplies 
obtained from HokkevP.ld ~hnl e s in JC nd e l i.:11:trs Rive r a rea 

t o the fiOll:th - we st. 

3. Nor th of Oucltshoorn, in "the vici11i ty of Hiempie li'otel 

nnc~ Caves !~ot e l, in 1•ocks of 1,; . na ~3 . formation. The s ource 

uf 3lightly bruckish w~ter in the strong yieltling bore-holes 

lle re i s uncerta in but it is poss ible tha.t -t;he Cre t a ce ous 

dHposits may he dire ctly underla in by T . ~_. ;.:;. quartzite aa 

is i ::npliud in t lll:i int~rpretation of t ll~ r::eis mj.c survey. 

vn the south s i de of Vlult'ti~pl aus .f'a r n , in l'./ ~B. :-.: . formation. 

Bo:re-hole s 274 , 275 and 281, g iving strong yields of s lightly 

b1•c;.r:i<:is h water ure situa ted in this r;.i·ea. • 

.D. Conclusions and l<el.!01nrnenda.tlons 

ln viow of r e e ~11 t s of Jj:-ill.in,.3 f or wl:l.tcr in t h e cang o 

a nd ·1aviaan c:1 ;.cloof F'r::.1ll t zon·.s ( ttibulut e d e.bove) fand con0ide1·ations 

outline d in th@ :f o:re ,:oi.a,_ s e ct1ons , it i s c...:mclt:1.ll(~u t : a t, t~xcept 

po t-1s ibly in "the imrne ct i a ta viciui ty or Too.c,"o.t or hot s print> , 

llrillin.t..:~ on thesl~ f '1,ultsi i s rno.~t un1.ik~ily to :rive s u oce a 0f u.l 

results. (i. e . s teaJy y i e l u.s of the or J er· 20 000 1/ h or .more). 

3uccess in drilling for groilntl wa t e 1· in 1;he vicinity of 

the t-36 ma jo:r fa.ul t zona s h a s been a chieved in 9lace s where it is 

_poss ible tu drill :i.n mti t a bl,Y f:i:·a cture ll , brecci:-..1:teu, 01· fis~~u.red 

rock: form.;.:i.tions (T .1.i . s . quartzite, u:Jyormost T .M. s . sanustones, or 
bnsb.l ,3okke v•~ld f";hu1 ea ) a t 1.1 :Li.n;auoes s u.ff iciau-'Gly nor-t h of 

I 

·~h ,3 .Ci:it.llt, r~way r roJ.1 vl.1are t h~ i nc o11p0 teut, fo1·ma tio11a (chie fly 

ahal ~~s) lH.w c di:J i n r.e..:;.i:·~ted in thd f a ult ;:;on,:1 . 'l'h i a i a _rJOs ~ible 

in pa rts of Lcii.l. i s mith .:iist rict r.ull Lh1i0nd::.l e ·•)i3 tl•ict bu.-'.; 

of t e n, in th<J s e d i ~;tr•icts a nJ :v:i.J.lo\~11101.·e "Ji s t r iot, the '..l t \3 e.P 

topogruphy i mmedia tely north of the fault prohibits acce ss to 
s uitable dril ling si ten.. In Cali tzdori .. t.a.nd Oudtshoorn District, 

except possibly 1;1.t Kweekraal wharo l i mastones of the Can.go 
Formation adjoin the Cang o h :iu.l t on the north sitl,'3, the for1:1a tions 

on e i th-.:1 r sio.e of ·the t'au.l t ( upper Ca.n~o a.nJ Boklreveld formation) 

:ire poor aq_1.tif or s - T .. ~ . S . g_u:-.:1.I't zi t e , ·:vb ,:.re 1 t occurs, is lnsufficien1 

ly develo1-1ecl to 1.Ja expected to hold l e.r ge r e serves of ground water. 
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A gr ee.teI' measure of success has been obtained in drilling 
in places well to -the south of the Uango .Fault zone. ( t!;:iccept 
i ·n the case of .Bh 543 south of Stuu·tis, conoitiona in Ba.viaans­
kloo.f are vktilally unknown since mos t successful bore-hole s there 

uro sha llow ones drilled in alll.lvial gr avels - not describeu iu 

this report). This i ~1 e ape cia.lly noticea ble in "hhe grea east 

o:f' even r eeks Poort aml may be c.iue to the fact that '-P . ~C . 3 . boundary 

zoneri crop out mor~ ex.te nsivel,v a r1~t a r e more rt? a.d ily acc3G3ible 

f o.r: J.rilling than to t he no.!'ti1 of ·tha Cang o Fault. Xt is noted, 

however, tho.-t aven in ar e ns to ti:l.e !30:l.'th of the Cango Fault, 
8.l'eas where s ·trong supplies of ground water r::1.re obtainable 

appaar to be limited aru such supplie s probably depentl upon the 
exteat -to which the forma 'tions are f i saure • 

8 trw·ng wa 'tar :mpplies h ve a leo :.>B~n obtained by drilling in 

Cre~aceous ae jiments in certain a reas, nota bly in t he vicinity 

of Oudtohoorn. The reason for occurrences, of strong water is 
not cleer a nu may be uttri 'tlut i:.. ble to sub-()1•etace0~s geological 

fc..ctcrs. 5uch wa l;e.1:· l s u s..i.ally or~.:.c k: i eh to vary in,:', degrees 

u.o.d. while it ce:a ue U. .,:,Cd :f:rJI· i .1·.r·i;;1::1.tiein (chiefl,1 for l ucer·ne), 

i c not suit~ble for ~0mJ~t ic use. 

In order to inves'lliga·(;e further the possibilities of 

obtaiaing quanti ti1.~s oi' ground water adequate for irrigation 

or uomeutic s uriplie r;1, it is rL1comnended. that dri.Lling be 

a-i:;-tempted in -the fol.lowing plac~r:::-

1. North oi' 'the Cango and Baviaansklooi' 1•'aul t Zones -

(a) Lad imJd th · ;)is tri ot .- ti'arms Di,~ .?oort, Va 71 1,y l adamme, 

Byvan ,erskloof a nd Voorb·~a1;, :ln u p _permo:~t '.;: . ;:,: . ,) . 

ond basal Jolckev eld i'ormat:i.ons. Also 1)ossi'!:>ili ties 
a t ~rnu.,y;,wu ;\<J n,l.ri:f: uml ~fo oks 1ait~ht l>e furthar invasti-

(b) Calitzdor p Di strict - Parm Kweekraal, in l imdst oncs 

Of +·u,., ,,,., n , , "orm•1 .... 4 on.· _ ~ v v ~ ,:_;iu .. .' _ ... c lJ.i., . o It ~oulJ be 1dvieable not 
to oe ove r-optimi::=itic u.bout po.Js l i)ili t i•3s h~re a 

( c) OuJ tshoorn. Di strict - Only ctrilling in lim1rntones 
of the · lov;e1r Gan...qo Fot·ma.tion Ol' .:a.long the 'e. M. S. 
builllllary following the s outhern Swartberg e scarpment 

can be sugges t e d. 
commended. 

Also, over-optimism is uot r e -
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( c1) Uniondale a nd Willo~'!D.ore Districts - in T . fti . s . or 
1 owP.r Boklci.:,veld format ions. It woul~ a ppa~r th~t 

mo~t s~it3ble s j to0 ~ 1ich a re ac~e sa i ble h ~ve alrea dy 

been drilled. Thora ure ponsibil it i ~s for further 
doveloJnent in Gh warriepoort. ~xt enaive drilling 
:1o rtr ~:oorwo. t o.:1 r h ot Bliring i G not 1·ecorumt:mded s ince the 
flo w of tha s f ring would probably be ~Jvaroa l y 

(Thero i s litt l e de ma nd fo r l ar ge 

sup~lies of ground wa t er h0r9) . 

1 n u 11_pi,r utlvia a nskloof, only 1lri l.l ing on sui t ably 

fr3otur0d T . i\l . S . quurtzite in Nuwe ldoof can be 

r-rn.g i;e sted. · 

2. 3m.1.th of Can6 o Pa1.1l t zone . 

Therm app~ar s t0 be m~ch wi der s ccpo f o~ drilling in this 
1: . ;,, . s . qua rtzj_te outcrops 8.nd 'f .:r. 3. boundary zone s 

i:U ' 0 wi L!.elJ e :x:pos etl in s outhern ;Ja.di emi t h Di s ·trict and tn 

.Jalit2clorp , Ouut£JhOol'l1 a nd Uniondal e Diat.ricts sou.th ot' the 

Olif a::ita River. I t i s r e coI!llllendell t ha t f'u.rther geological and 
gflohydrological surve.1 wo1:·k be ca 1."ried oui; in this a r ea a nd 

sui table sites selected for aeep drill ing . Such a s urvey 

is be i ng cormnence d in t ho {a.nue l u. t:l.rs Hivie1· and Dyss oldorp a rea s 

(;.11.:i.~~tsh oorn Di s trict), '.Vh ree si t e s (Go 26322, 23, 24) ha ve 

been mar k ed on f'arm 'l.a.nhoc,p ( He f . ,1;hit t ingllam 1 9 7lb)( Uniondale 

Pi svrict ) . .l n ·t1e..v t 1.:.ans !floof , a s i rnila:r survey mi ght prof ita bly 

be ci:'J.r ried out s out h of Bavia a nskloof hiva r. 

"'1eep ~ril ling in Cr e t a ceous s edimeni;a, eve n in areas wher e 
s t :rvng wa t e r su 1Jp]. h rn .,-.11 e irnown to exi~t, i s not r e colll.llla nded. 

I t i u a ntic i pa t e d th1:~t i u wou.lJ be neceesa r y to s e a l off 

br aoid.sh wt:t.t e r encm'.rr ter eu in the se s e di ments ct.tld. the cuut of 

bore- h.:>la c a s ing woul d pr ove oxceesi-ve . 

Geological Survoy , 
Pr et oria.. 

28 Desamber 1971 
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/,. ppendix 

Formation of Enon Con~lomerate by rock-break process a s a result 
of Compression along the Cango Fault zone. (Ref. Folder 1) 

This process i s suggested as a poss ible means by which the 
fragmental material contained in the Enon Conglomera t e s formed, 
giving cons idera tion to the writer' s vie w that at the beginning 
of_ Cretaceous times, the Cango Fault pl a ne ( and possibly 
a esociated f aults , such as the Baviaanskloof fault) was reversed 
in a ttitude a nd that compression cau sed high angle thrust 
movements a long it at that time . Rea.sons for this are outlined 
in the main r eport to which this is appended. (pp. 20-22). 

The rock break process i s understood to be ea.used by internal 
stresses in the rock due to s tatic pressures of overburden. ffhen 
pressure i s rel eased on one face of the rock, a s exposed by 

etoping in deep mine workings, rock may break off the face 
witi.out ext ernal inducement. 

It is ar gued tha t if t e ctonic compressive force s act upon 
cuneoli~ated rock , a s imila r process wou.ld be expected if stresses 
are not released by extensive horizontal movement as would be the 
case witll a low angle thrust. 

In the case of a high angle thrust, sllch a s the Cango Fault 
i s inferred to have bee n, any tendency for horizontal mo '-re ment 

would be impe de d and the internal stresses in the rook \OJOuld 
remain so long a s compression forces were opera tive . These 
stresses \'lould be of a f a r higher order to those due to s t a tic 
overburden pressure in deep mines. 

Rocle breal<: would t e nd to t ake pl a ce in the direction of 
l eas t pressure. This would be off the ground surfa ce. Hence 
in this proces s, rock fragments woulu t e nd to shoot vertioally 
off the ground surface, la.ncling under gr avity more or less 
whence they came , but with different orienta tion. 

The deposit so formed would, axcept in geological boundary 
zones , consis t excl usively of f r agments of the formation 
directly unuerneath. 
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Size of fraBments would depend on the nature of the roclc. 
i.e. bard rocks, such as quartzite, would tend to form a 
relatively small number of large fragments, whereas more fi ssile 
rooks , s uch a s shale would tend to fo1·m a much vaster number of' 
small chips. 

As is indicate d on Folder 1, erosion of the ovez·thruet ( northern 
block took place con·temi;ffrareously with compression and fragments 
would be transported over the lower (southern) block. Renee 

after the initial stage, rook break mat erial over the lower 
block woulc.l be mixed with trA.nsported fragments from the overthrust 
block. 

Over the lower block, fragmentary material may have 
reached such a thickness as to form a blanket over the consolidated 
formation underneath, preventing the rook brealr proces s from 
continuing even though compressive forces were still active . 

-Over the overthrust block, since fragmentary materia l waa 
eroded a way, t he rock break process ,, ould have continued as long 
as compressive f orces operated. Hence the l ater deposits over 
the lower block would consist exclusively of transported mat eria l 
derived from the overthrust block. 

Provided the process or erosion continued, after compression 
fo1·ces had cet1sed to opera te, any fragmentary mat erial would 
be eroded a way from the overthrust block and ceposited over 
the lo v,er block . 


