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Table 9. The vertic a l di st ribution of Ma rker-b eds 

in the Ouplaas-Botha a r ea 

M.arke r  Thickne ss Rock- type RemCl.rks
bed 

------------------------------------------------------------.~---

Potsherd e.pproximate  Disc -l ike frag Impe rsistent . 
Marke r ly two feet ment of white Found about 

g r ey chert set 340 feet above 
in a matrix of Main Marke r. 
fe rruginou s 
chert 

Magnetite- Six to Thickly bedded Ve ry conspi 
che r t 
Marker 

e ight fe i3 t banded iron
stone 

cuou s . Approx
ima tely 220 
feet above 
Main Marker . 
Seams of cro
cidolite 
( GriquaLm
dite in out
c ro p) common
ly aSSOCiaTeC. e 

Speckled Approximate  Chocola te-b rown Impersistento 
Marke r ly one foot che rt with con About 1 60 

cretions of f eet abovc..: 
yellow che rt the Mai n 

Marker. 

Main 40 to 60 Poorly bedded Conspicuous. 
Marke r feet j a sper a n d Often co n 

intercala tions tains seams 
of band c d of crocido 
ironstone a nd lite . 
fragmental 
materia l 

(c) 	 The v e rtic al distribut:i_o n of croc idolite-

be a ring zo nes 

The c rocidolite zone s which a r e found above the 

Main Marker may be correlated with the First Upperj 

Se cond Upper (associated wi th the magnetite-chert bed 

some 30 to 40 feet below the Magnetite-chert Marke r ) 

a nd the Third Upper ( assoc i a ted wi t h the Magn e tite 

chert Marker) of the Kuruman a r ea . The First Upper 

Zone continues well into the Main Marker and i s an 

important c roc idolite -bearing zone in the a r ea . Th i s 

zone is mined on a large scn.le in the Oupl aa s Mine . 

At t his c ent r e very little fib r e is actually located 

abov e the zone of fragment a l material which r epre sent s 

the top of the Mai n Nlarker; seams are develope d only 

over a vertical distance of about one foot imrne di ate l y 

above this zone. The r emainde r of the mineable r eefs 
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at this mine are located within the Main Marker so th~t 

in this area this zone should actually be refe rred to 

as the Main Marker Zone • The crocidolite seams imme- 

diately above the Main Marker in the Ouplaas Mine a.re 

separated by fragmentary material, about four fe e t 

thick, from an underlying fibre-bearing zone ranging 

in vvidth from 20 to 30 fec::t. The crocidolite seams 

become thinner a.nd e ventually disappear completely 

towards the base of the Main Marker. The base of the 

Main "M a rker in the mine is characterised by a second 

zone of fragmental material which measure s about three 

f eet in thickness. Immediately below thi s zone, cro

cid.olit e -bearing seams a r e developed over a negligible 

width only. The se secondary seams of fibre actually 

represent the First Lowe r which is generally poorly 

developed in the a rea around Danielskuil. 

The vertical distribution of crocidolite-be a ring 

zone s below the Main Marker in the Ouplaas-Botha a.re a 

can h a rdly be correla ted in detail with the crocido

lite-bc~aring zone s in the Kuruman area. This is due 

to the fact that the crocidolite se ams in the former 

a re in p l aces close ly distributed over vertical dis

tanc es of about 400 f e et. Such thick crocidolit e 

bearing zone s have been penetrated in bore-hole;s on 

the farm Owe nd :3.1e . 

The vertical distribution of crocidolite in this 

area as obtained from bore-hole results, field and un

de rground observations i s shown in figure 5. From 

the combination of the bore-hole results shown in 

figure 5 it becomes evident that crocidolite-bea ring 

seams TD'lY be found at close interva ls from a'oout 1 20 to 

520 feet below the Main Marker, if the widths of the 

intrusive diabase sills in the areas a r e excluded. Such 

extensive widths over which crocidolite seams are 

developed could only be expected where structural con

di tions for the formation of crocidolite are e xtreme ly 

favourable. It should be pointed out that in the 

c ase of crocidolite seams associated with steeply dtp-

ping, narrow brachyanticlines and synclines a bore-hole 

could give the wrong impression of the true width of 

the crocidolite -be aring zone. This is part icularly 

the c a so where jump-drills or air-drills are us e d for 

drilling. Other bore-holes drilled in the vicinity 

indic ate a mora haphazard vertical distribution of 

crocidoltte -be ::Jring zone s n.nd from their rosults it 
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would appear tha t crocidolite-bearing strata could 

genera lly be expected at different depths below tho 

Main Marker (figure 5). 

A relat ive ly prominent crocidolite zone is found 

from about 124 fe e t to 174. fe e t below the Main IVbrkerc 

From the vertical distribution of diabase sills in the 

ar2a this zone may be occupied in part by diabase. This 

zone has been intersected on Owendale (M 2) a nd Botha 

(M2). On the l at ter it represents the No .1 Re ef of 

the Vvarrendale Mine. The maj or portion of this zom 

f a lls within the vertic a l limits b e low the Main Marker 

of the Third LO'."ler of the Kuruman a rea. 

The next most persistent zone is loc a ted betwe8n 

a bout 210 a nd 335 fe et b e low the Main Markor and is 

present on Owendale and Botha. It could a lso be expec-

ted in structurally favour able loc a lities on f a rms in the 

neighbourhood. It is of interest to note that thi.s zo e : 

or the upper portion thereof i s a pparently missing below 

the pre sent workings in the Ouplaa s Mine a lthough the 

Main Marker a t this mine i r~ very well minera lised and ';_ 

distinc t basin structure can be observed a t this 10caL.t:r 

I n the Warrendale Mine loc a ted on Botha (M2) this 

particular zone is mined as the Nos. 2) 3 1 4, 5) 6 and 7 

Re e fs and it s vertical limits still fRll mainly within 

the reach of the Third Lower of the Kuruma n area) but 

its lower portion tr;:msgress e s into the vertic a l limi ts 

of the Fourth Lowe r Zone . 

Close ly below the b ase of this zone crocidoli t e 

be Rring rock is prese nt in places at close intervals 

from about 350 to 520 feet below the Ma in Marker, verti

cal limits which chiefly fall within those of the Fourth 

and the Fifth Lowe r : Zone s of the Kuruman a rea if me asure d 

from the Main Marker. The base of this lowest zone is 

about 80 feet above the top of the Dolomit e Series and 

should therefore be correlated stratigraphically with 

the Seventh Lower of the Kuruma n area . The very con·

sistent presence of crocidolite -bearing stra t a a bout 

80 feet above the dolomite in the Kuruman a r e a, the a r ,J a 

between Kuruman and Da nielskuil a nd also in the area 

s outh of Danie lslmil would indicate tha t the low e rmost 

zone is re s tricted t o a definite stra tigraphical horizon 

and tha t croc idolit o- be flring zone s which are fo u nd be tv:;:; 2~ 

the Main Marker and the Dolomite cannot, on the b a sis 

of the po sition of the Main Marker only, be corre l ated 

as b e ing re stric ted to the same stra tigraphic a l horizons. 
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However, for practical purposes the subdivision of the 

different crocidolite-bea ring zones should be b a sed on 

the position of a characteristic marker-bed higher u p 

in the formE-tion, becaus\-; the se marker-beds form the 

keys to the prospecting for crocidolite in the entire 

Northern Region. It is furthermore evident that the 

Second Lower Zone which represents an important source 

of crocidolite in the Kuruman area a nd these immedia t e ly 

adjoining, is completely absent in the area south 

of :Danielskuil. 

7. The Griquatown Area 

The Griquatovm area as discussed here includes t he 

entire range of the Asbestos Hills from Lime Acres (M2 ) 

in the north to Elandsfontoin (P5), about 15 miles 

south of Griquatown; a length of some 53 miles along 

strike. The larger portion of this area was mapped 

during 1938 and 1939 by L.G. Boardman, then a 

member of the Geological Survey. A number of farms in 

the northern extremity of the area was mapped by F.e. 
Truter and co-workers during 1937 and 1938. Visser 

(1958) who mapped the distribution of tho Lower Gri-

quatovm Beds in the Mats a p Hills, along the western 

limb of the Ongeluk-Witwater Syncline , compiled a report 

on the geological features of that area as well as of 

the area which vms mapped by Boardman. :During Ma y 19 65 
the present writer spent a couple of weeks in this 

are a, trace d the extension of the l\hin Marks r into the 

area and conc entrated on the distribution of crocido

lite-bearing zones in the strata. A numne.r of traverse s 

across the constituent rocks yielded a dditional infor

mation with regard to the facie~ change apparent in tho 

bande d ironstone ane1 the overlying j aspe r. 

( a) The Banded Ironstone Substage 

This substage which attains a thickness of about 

1000 f ee t (Visser, 1958) is exposed southwards as far 

as the nor.thern boundary of Durandt se Pan 55 (05), and 

is separated from the succceding Jasper Substage, over 

almost the entire d istance; by tho Main Marker . 

The contact of this substage with the underlying :Dolo

mite j where exposed, shows similar transitional fe a ture s 

as in the area f~rther north. This transitional 
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contact i s cha r acte ris e d by a n increase in interc f..'tl a tions 

of banded c he rt , some b,..,~nds of which cont a in thin l amin:J.o 

of magnetite, in the uppe r 50 feet of the Dolomite. Vis

ser (1958, p . 13) r e corded th a t, "the trans ition from 

d ol omite to f Grruginous; bandGd che rt and, wi th a n 

increase in the iron oxid.e to bande d ironstone proper , i s 

usua lly c omple t e within q f e w f e at il • 

No de2p bor e -hol es, penetra ting into the Dolomite 1 

have be e n drillGd for asb e stos in the Griquatown a rea. 

The dC8pe s t bore-hol e in the a re a , of vvh ic h the writor is 

aware , is one recent ly drille d by the Griqua l a nd 1~le st 

Exp l or a ti on and Finance Company on the Farm L8Guwvlei 

553 (N6). This bore - ho l e wa s sta r ted just below the Main 

Marker a nd was drilled to a depth of 900 feet without 

reaching thG Dolomit e (Folder 1). It int e rse c te d a thic k 

diabase sill betwee n about 450 8.nd 585 feet be l ow the 

Ma in JlJIarker but fai le d to prove the presence of asb e st os 

bGari ng z ones in the b a nded irons t one . According to this 

bore-hole the minimum th i ckness of the Banded I r o nstone 

Subst a ge on Leeuwvlei i s of the orde r of 800 fe e t, \Nhic h 

alr Gady shows a n increas e of 200 f ee t comparr.?d wi th the 

are a i mmediate ly s outh of Danie l skuil. A se c ond ·bo r t~ 

hole, clri l lGd a coupl,:; of hundred ya r ds wes t of the 

abov e ? interse ct ed the diabase s ill much closer to the 

Main :1l1arke r and the r Gf or e indic a tes t he transgr Gss ive 

nature of the sill. The same diabase s ill crops ou t on 

Jac obsfonte in 50 1 (N6), n or th of Le,,;mvvle i 553 a nd could 

be foll ovv ed south of the l a t ter f a r m t o where it di s 

a ppears unde rneath surfa c e rubble on 55 4 (N6)1 a d.is 

tonc e alo ng s trike of some ten miles . Far the r south on 

HOIB fi e ld 5'31 (N6) po or outcrops of a di ab ase s ill a r e 

f ound not mor e tha n 200 f eet above the Do l omite ,but i t 1S 

n ot c e r tain 'ivhethe r thi s s ill is t h e same as t he one on 

Le euwvlei 553 (N6) . 

Lithologic a lly the b a nd ed irons tone in the northe r n 

portion of the Grtquatown a r ea i s very simila r to the 

s ame rock- type found f a r t h e r n orth . However y t o the sC'"'Jth~ 

beds of ye 11011'1- brown j fls pe r , int e rc a l a t e d in t he b 2.Jlde d 

ironsto ne 1 b e c ome much mor e c ommo n a n d one get s the 

impression that here thi s substa ge c e nt a ins mor e layers of 

j a sper tha n in the a r ea t o the n orth . 

(b) The Main Marker and the Jasper Sub stage 

The Main Ma rker c ould only b e t r a c ed with cert ;:=tinty 
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as f a r south a s~ 54 (N5) and perhaps t:1S f a r as La Provence; 

51 (N5) . The zones of fra gmental mate ri a l in the Main 

Marke r , so characte r istic of the Ouplaas-Botha a r ea , de 

not c ontinue farth8r south than the v icinity of the nOT--

thorn boundary of ,J Clcob sfonte in 50 1 (N6). The marke r-bed 

dec r e ases rc--lpidly in thickne ss and attains s imultaneous1y 

the same cha r a c te ri st ics vvhich it displB,Ys in the Kuruman 

a rea, viz. the prese nce of warp ed bedding-pla nes and 

the presence of le nses~ l a yer s a nd irregular? elongatel'l 

bodie s of grey-white che:ct which often r e semb l e Ib oudinage il., 

South of the h omes t ead on JRcobsfonte in 50 1 ( N6) t he 

Main Marker has an ave rage thickness of approximate ly 

25 feet a n d is chiefly c omposed of l aye r s of iron-poor jas

per. 1:'he ob l ong-shaped inclusions of grey-white c hert 

in the j a sper beds appear c oars e r-gro.i ne d than t he ir 

count e rpa rt s in the Kuruman a r ea and a re a l so lighter 

in c o lour than in the l att er a re a . The uppe rmost s ix 

to 12 inche s of t he marke r-bed cont a in par t ly disori e n-

t ated~ disc-like bodies of lIvhite chert a nd r esemb l e 

the zone s of fra gmental mate ri a l in the Main Marker 

f arthe r north. On Jacobsfontein 501 (N6) the Mai n 

M~rker is succ ee ded by a l ayer of banded i r onstone ap: _ 

mate ly 60 fe e t thick , which pinche s ou t r cllJid l y to the 

south. This laye r i s still pr ese nt on Ri sing Star 528 

( N6) but was n ot obse rved on Leeuwvl(~ i 553 (N6) , i mme 

diately south of it. Towar ds tho southern bo r der of 

Leeuwvlei 553 (N6 ),the Mai n Marke r decreases in thic k nes s 

to only 15 f ee t. It ends aburpt ly against ,]. cUagonal 

f ault runni ng a cross 0.5 31 (1\16), 0. 532 (N6) and Le cmvvvlei 

553 (Polde r 1 ) . The marker-b ed c an st j_ll be djstinguishcd 

on 0.56 6 (N6) bu t farth?r south the presence of se veral 

t hin l aye r s which display s i mi l ar chara cteristtcs makes 

it very difficult to dec ide v/h i ch l aye r actually r e 

presents the c on tinuation of the I'/lai n Marke r. Fu rther

more, the re is an increase in the number a n d the thic kneS S 

of jaspe r inte rc a l a tions vd thin the upper portion of 

the Banded Ironstone substage which also makes it more 

d iff icult to distinguish the Main Marker. 

On Duitse put 53 (I1J5 ) , Turksvypan 52 (N6) a nd La 

Provence 51 (N5) the i nc r ease in beds of jaspe r in the 

Ban ded Ironsto ne Substage is considerably a n d the 

distinction betwee n banded i r ons tone a nd the overlyj_ng 

jaspe r b e c omes les s pr ominent. A diagonal fault, tren

ding acro ss Durandt se P a n 55 (05) a n d which probably 

me r ge s with the strike - fault which runs t h r ough the 
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village of Griqua t own? c au s ed c onside rable downfaul t ing 

8n the we st ? so much so th 2t only the Jasper Sub stage 

crops out fro m Durandt se Pan 55 to some miles beyond 

Griquatmvn. 

Visser (1958) n oted tha t in vertic a l cliff s more thnn 

500 feet h igh a n d which a r e seen south of Griquatown the 

l owe r most s trata cire c omposed o f r emar kably uniform j 

thinly l aminated ferruginous an d s ilice ous b a nds ( p . 1 4 ) '1 

He r egards them as b e longing to t he Ba nded I rons t one 

Substage. Th8 strat a of which these cliffs are c omposed 

show many cha racterist ic s s imilar to the J aspe r Sub stage 

imme d i a tely n orth of the town. Some two miles south of 

Griquatownj close to the east e rn bounds.ry of the Asbes t os 

Hills a n d 18ss than 50 f eet abov e t he e leva tion of the 

flat dolomit e pla te au t o the e a st 1 a thin layer shovving 

some cha r a cterist ic s o f the Main Ma rke r is found. A 

bore - hole drilled from this elevation continued in ferru 

g inous l aye rs to a depth of 450 feet without interse c t ing 

dolomi te . This bore-hole also proved that a strike -f::ml t 

vvith conside r able dovmthrow on it s we st s i de ext e nd s for 

some d ista nc e a l ong the f oot of the esc a rpme nt be tween 

t h e Dolomite a nd the b anded irons to ne -j asper beds. 

Traverse s across outcrops of the Lowe r Griqua t own 

Beds immedi a t e ly north of Griquatown proved tha t it i s 

composed chiefly of p o orly bedde d jasper with se vera l 

thin int e rc a l a ti ons of b a nd ed ironstone. From ap proxirnate 

ly due west o f Griqua town toward s t he southern extremity 

of the Griquatown area a fine - gr a ined? well- bedde d 

chlorit e - be a ring rock which r e sembles mud s tone mak es its :; 

appe a r a nc e t owa r ds the top of t he Jaspe r Substage. 

The IImud s t one " is usually h ighly ferruginous? f a irly 

silic eous and a f a ir content of manga ne s e is ind ic a t ed by 

e ncrus t a ti ons of psilomela ne on weathe r e d surfa c e s a nd 

a l ong joint-p l a ne s . In the t opmost b eds of the "mu ds tone " 

zone sGvera l thin layers of quartzite are develoIJed . They 

oftGn f orm low cliffs a nd prominent l edges. The most 

prominent quartzit e b a nd is f ound clo se ly below the 

Tillite Subst a ge. 

This particulClr l aye r of quart z ite first appears D.S 

a n oticeab l e feat"ure in the topography on the north8rn 

portion of Moos - Fontein (05) whe r e it lie s immed iately 

below the Tillite Substage . A short dista nce n orth of 

t h is p oint the Tillite Substage rests directly on t he 

J asper Substa ge there fore a tt a ining the same stratigrClph i

c a l p osition as in the rem8inder of the Northern Region . 

Following the quartzito to the south i t -b e c ome s mor e 
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prominent and more l a yers of quartzite a re found on 

l ower horizons until on Tartibosch Fontein (05) they 

a ttain their best development and three; separa te l a yers 

are found (Visser 1958). The l aye rs vary in thickness 

from place to place; on Middolpl~ats 0.6 the lowermost 

l aye r measures 2 5 feet in thickness. Still farther 

south the layers gra dually decrease in thickness, but 

two prominent bands are ~gain developed towards the 

southern border of t he Griquatown a r eCl . The se two bands 

c a n b e traced f or many miles into the Southern Region . 

The tot a l thickness of the Jasper substage in the Gri

quatown area is given as 1,000 feet (Visser, 1958, p. 15). 

This is considerably more than it s thickness in the 

environment of Danielskuil. 

It should furthe r be pointed out that bccE'vUSo of the 

gene r:-3,1 increase in the number of intercalations of j as

pe r in the Banded Ironstone Substage towg,rds the south 

of the Griquatown a r ea a nd in the Southern Region thi s 

substage c an hardly b8 distinguished from the overlyin,g 

Jasper Substage. Wha t has been regClrde d up to the pre

s e nt as the Banded Ironstone Substage in the SOt'.. thern 

Region cle a rly comprises both the Banded Ironstone 

Substage and the Jasper Subst8.ge which form t wo separa t e 

distinguishable zones in the Northern Region and which 

are separate d from each other by tbe Ma in Marker in the 

latter region. 

(c) The Vertical Distribution of Crocidolite-bearing 

Zones 

In the northern p ortion of the Griquatovm aroa, in 

the environment of Jacobsfontein 501 (N6), crocidolite

bearing z o nes are restricted to stratigraphical positions 

immediately above a nd below the Ma in Mark8r 1 respectively, 

a nd at some 80 to 100 feet above the Dolomite. Pros~ 

pecting for croc idolite on J a coosfontein 501 took place 

at a number of places on poor outcrops of crocidolite 

seams above and below the Main M[lrker. In one of these 

old workings only one fibre-se a m, measuring from a i 
to l an inch in width1 could be observed a long the First 

Lowe r Asbestos Zone . Farther south on LeeuwVilei 553 

(N6) this zone is better developed a s is reve a led by a 

large number of crocidolite seams in the old workings. 

However, recent drilling at the latter locality has 

so far n ot prov ed a dep osit of economic signific an ce. 
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The best development of fibre i s seen on Hopefield 

Ml15 ( N6) ~ about 14 mile s n or th of Griquatown. Here 

the re a r e thr ee se p~rate r eefs at a b out 1 5 to 20 f eet 

inte rva ls? wh ich a re found from ab out 80 to 1 30 fee t 

above the mass iv e Dol omi te . This st ratigra phic a l position 

corre sponds with that of the Seventh Low·er Zone in the 

a re a t o the n orth and its c onst a n t pre sence ove r many 

miles to the north ind i c a tes that th i s f i bre zone i s 

the most persistent of a ll fibre zones. 

The a SlJ8sto s deposit on Hopefield IvIl15 i s associ ated 

with a brachyanticline 1 trending north-south, the axi s 

of whi ch pitches to the n orth . A l arge number of n a rrow, 

tight anticlines and sync lines with axes par a lle l to 

t hat of the majo r s tructur e lS pr e s ent a n d thc;y a r e 

invari ab ly ove rfo ld e d to the east . The weste rn limbs 

of the narrow anticlina l folds d ip at angl es of a pproxi

mately 4 5 degr ees t o the west whe re as the easte rn limbs 

dip at angles exc eeding 55 degrees. Duplication of the 

depos it is cause d by f aulting. 

Within the a re a of l oc a l intensifica t i on of f o l d ing 

the r e is generally a stncmge r c oncent r a tion of asbestos 

fibre than in the l e ss folded portion of the brachY2mt:i~ <._ 

c line . As a rule the fibre attains its maximum develop

ment and g re ates t l ength in the crests of the narrow 

ant iclines and in the troughs of the synclines. Indivi

dua l s eams of fibre in these small fo l ds di sp l a y a pr o

nounced p inch-a nd-swe ll structure~ a sin g l e seam ab out 

li inc hes wide c ommonly thins out to less than i of an 

inch and may eve n pinc h out complet 21 y over r e l at ive l y 

short d istance s , measured in inches, a long strike. Man y 

of the tight folds in thi s l oc a lity a re intimate ly 

as s ocia t ed with the faulting, which would t ern to indicate 

that fibre fo rmat i on took place we ll after the consolida 

tion of the host-rock or that fibre f orma tion took place 

at mor e than one peri od . 

South of Hopefi e ld (N 6) pr ospe ct ing for crocidolite 

t oo k plac e on Duitseput 53 (N 5), Durandt se P a n 55 (0 5) 

a nd the ad j o ining portion of t he Griquatown Townlands. 

All of these occurre nc es arc; r estric ted t o one asbestos

bearing z one only, which, judge d by the composit i on of 

the hos t-rock~ repre sents the Fourth Upr,e r Zone of the 

Kuruman a r ea . The charA.cte ristic marker-beds 9 i.e. the 

Magnetite-chert and tho Potsherd Marker which a re 

re spe ctively as so c iated vvi th the Third and the Fourth 
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Upper Zones in the Kuruman a r ea a re not represented in 

the immediate vicinity of Griqu a tovm; the P otsherd Marker 

was n ot tra c e d f a rthe r south tha n Clift on 468 (M2) whic h 

is loc ate d n e a r the northern b ound a ry of the Griquatown 

a r ea . Owing t o the abse nce of these Markers the a ctua l 

stra tigr'1phic a l pas i t ion of t he asbe stos -bearing zone 

i mme diately north and west of Griquatown, found on the 

f a rms me ntioned above , cannot be d e termined a ccurately sn d 

de finit e correlat i on with the asbest os- bearing zones of 

the Kururnan a re a is the ref or e n o t pos sible. However, 

seqms of ma s s ive , hard, blue amphibol e are constantly 

associated with the asbestos seams a l ong this zone, a nd 

point to the p oss ibil i t y that this zone r epre sents th~ 

Fourth Upper or uppermost de v e l opme nt of fibre in the 

Lowe r GriQuatown Bed s of the Northern Region . 

The maximum number of fibre seams ob s e rved in t h is 

z one is f our. Of these s eams only the uppermost c ont a ins 

fibre exceeding i inch in l e ngth. The f our seams which 

a re e xpose d in old excavations on the Griqua t own Tovvnlands 9 

west-north -west of the town, a re distributed over a 

vertical width of a b out one fo ot . The uppermos t s eam 

varies in width fr om l ess than a quarter inch to ~. inch 

a nd is f ound s ix, nine and eleven inches r espe c t ive ly 

above thre e vt~ry thin seams 1 8.11 of which seldom exceed 13 
inch in width . All of these seams pinch out ab ruptly 

over short d i stanc es t o deve l op again on the same stra

tigr'3..phical horizon. The scam s a re generally spaced the 

same dist8.nces apa r t . An old pr ospe c t ing shaft? about 

50 f ee t deep, r evealed no fibre seams within this dist a nc G 

below t h e four seams mentioned abov e . 

The seams of crocidolite at this l ocality is asso 

ciated with a gentle monoclinal f old which trends 

n orth-south. Th e a ngle of dip increases from about 10 

degrees (regional dip) to 45 degrees over a s hort dis 

t::mce perpendicular t o the st rike a ml the n r e v e rts to 

10 degrees again . The b 8st development of fj_bre is along 

the limb of the fold and towards the synclinal flexure 

whe r e the angle of dip r eturns to the normal region 8.1 

dip r; f approximat C'.' ly 10 degrees . Seams of mass ive 

riebcckite, up to abou t nine inches thick and oft en 

a lmos t c ompletely che rtifie d nc a r surface, a re associated 

wi th the fibre seams . 

Pro spe cting a l ong t he same crocidolit e - bearing zone 

t oo k plac e on P annetjie (05) s ou t h - wes t c f Griquatown . 
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At this locality two separate r ee fs 30 feet apart werD 

opened up at a few places . ThB lower reef conta ins only 

one seam vvhich v a rie s in width from .~ inch to a maximum 

observed width of li inches . The upper reef also contains 

only one seam which varies in width from ~ to about ~. 

inch . The development of these seams appe :::<..J' s tobe very 

sporadic and the chqnc es to find a pa yqble asbestos 

deposit a long this zone appears to be r emote . Like its 

counterpart to the immedi a te n o rth this zone is associ 'J.ted 

with several seams of massive blue riebcckite . Small

sc a le prospe cting on the same tvvo reefs also took plE:tCe 

on Mervve hoop (Portion of Midde Ipla0. tS 1 05) and Dorada le 

(05), located south of Pannetjie, but without any success. 

In the southernmost portion of the area quite l a rge -· 

sC '3-1e mining of crocidoli te took plD.ce on Elandsfontein . 

(p5) . Several re e fs were opened up a nd extensive mining 

took place on some five different re e fs . This asbestos 

bearing zone is correla ted \"1i th the Intermediate Asbestos 

Zone of the Southern Region discussed on p . 115 . The 

number of reefs in this particular asbestos zone varie s 

much from one loc a lity to another . 

From the distribution a nd the qua lity of the asbes

t o s - bearing zones in the entire Griquatown area it 

a ppears unlikely that a ny large crocidolite deposit will 

be found in it. As pointed out (p . 92 - 94 ), deposits of 

crocidolite are found only in four separate zones v i z . 

the Seventh Lower ( app rox . 80 - 100 feet above the Dolomite), 

the First Lower, Second Upper a nd possibly the Fourth 

Upper . The latter zone is tent a tively corre lated with 

the Int ermediate Zone of the Southern Region . Of these 

zones only the Seventh Lower appears to bo ca.pab le of 

producing signi ficant deposits of crocidolite within 

local areas of structural disturbance . Owing to faulting 

and the gradual thickening of the banded ironstone su c 

cession to the south this zone will be comparatively 

deep below surface in the a re a at and south of Griquatown. 

The lack of outcrops of promising fibre deposits in the 

Griquatown :J.rea has so f a r rotarded the exploitation of 

the mine ral in this area . Future prospecting should be 

based on detailed m?'pping of localised areas in which 

favourable structural features c an be observod . Even if 

such areas could be found it is still doubtful whether 

deposits of payable fibre would be intersected on any 

other horizon than in the lowormost asbestos - bearing zone. 

This zone would prob c1.b ly 'OC so deep below surfa ce that 1 

a t tho ruling prices of crocidolite, only very high
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grade:') deposits, if any, INoulc1 lend themselves to economic 

exploitation . 

As a whole the Griquatovm a r ea aPl-l8 ars to be very 

unpromising as far as the finding of new and large deposi ts 

of fibre a re concerned. 

C. The Southern Regi on 

The Southern Region comprises outcrops of banded 

ironstone and associated rock-types from about 15 miles 

south of Griquatown to beyond Prieska in the south and 

Koegas in the west. In this section the outcrops forming 

the Matsap Hills along th8 w8st8rn limb of the Ongeluk

Witwater Syncline will also be discussed. 

The constituent rocks of the Lowe r GriCluatown St -lge 

display a remarkable faci8s change from south of Griqua

tovm towards Prie ska and Koe gas and the thickn8 ss of 

this stage increases considerab ly. In the field no 

d istinct ion be twe c~n sepQri1.te B;mded Ironstone i1.nd J aspe r 

Substage is possible over the greater portion of the 

region j a nd all the highly ferruginous a nd siliceous 

rocks a r e a ccorclingly grouped with the Banded Ironstone 

SUbstage . The siliceous "muo stones il Vvhich are present 

in the upper portion of the Lovver Griquatown Stage in 

the vicinity of Griquatovm D.lso increase consid erably in 

thickness towards t he sOll.th, whilfc: slaty rocks, quartzite 

a nd dolomitic limestone constitute prominent layers. 

Leube (1964) mapped an :=lrc a a round KO G gas in the 

south--west and included the Banded Irons t one Substage in 

thc: :Dolomite Series. He draiNs the line of subdivision 

betwe ::n the :Dolomite a na overlying Pretoria Series at t he 

base of a cherty or j a spory l a yer which immediately 

succeeds the Westerberg Beds a nd which und e rlies slate 

in which separate? almost pure 1 riebecki tc layers arc 

prese nt in profusion. 

The subdivision of the :Dolomito and the Pretori3. 

Series in the Southern Region as suggested by Leube (1964) 
is given in Table 10. 

Leube (1964) reports that the Pretoria Series as 

subaivideO. in Table 10, follows conformably on the B~1ndec1 

Ironstone St8.ge i"1ncl its base is ch,o. racterise cl by da rk

brown :::md r e d j aSf€ r or highly siliceous sha le. The 

author notes that the d;:lrk- brown jasper is well bedded, 
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Ta ble 10. - Subdivision of TIolomite and Pretor i a 

Seri Js in the Southern Re g ion 

(After Leube, 1964) 

Thickness I LFiv'3. Zonein Feet 


- l30 Tillite Horiz on ( 30 ft.)
I 
Tillit e Zone 

Limc) stone Horizon ( 80 ft.) 

800-1000 UPI)er Groen Shale Zone 

250- 300 Upper Black Shale Zone 

Conglomerate and Upper 
Asbestos Zone 

90- 200 Lower Green Shale Zone 

350- 400 Lower Black Sheile Zone 

50- 150 J aspor ZoneI
I 

I 

I 
I 
I 
I 

m 
(j) I.r-: I 
f:- ~ I(j) 

U) 

m I 
·rl I}:..! 
0 
-P I 
ill I 
H I 

P-: I 

I
I Upper BRnded Ironstone Stage 

? TIi'J.b a sc Sill (j) 

-P U) 

'H illLov-Ier Brmded Ironstone Stagc'; S'H2,000 

40- 70 ITransit i on- shal e 0(1) 

o )4 
,I (j) 

HITIolomite Stage 

but the banded struc ture is missing altogether and can 

only be distinguished under the microsoope. He notes 

further the c omplete lack of ":lny interbedded b a nds of 

ma gne tite anc1 the concomi-t<ant, abrupt disappe!Olrance of 

magnetic properties, so characteristic of the underlying 

banded ironstone. 

The change in the lithological and the physical 

(magnetic) cha racteristics of his Jasper Zone which 

succeeds the Weste rberg Beds apfB 3.rs to be the chief 

criterion on which Loube based this subdivision betwe c n 

the TIolomite and the Pretoria Series. However, he a ls o 

pointed out th!'J.t the J aspe r Zone which att '-l ins a thickness 

of about 150 feet on Koegas (Q2) and 'Neste r berg (Q2) is 

completely absent in other l ocalities so that the succ ee 

d ing liLo\l"er Black Shale Zone" (Ric beckit e Sl ate) foll ovvs 

immediately above the b a nded ironstone. lIe is accorc1ingly 

of opinion that the Jasper Zone was eroded away prior 

to the deposit ion of the:; ;ILovver Black Shale Zone II or 

that the black shales n ::present a f a cies change of t he.; 

jasper in places . 
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Both Cillicrs (1961) and Leube (1964) proposed 

a slightly diffe rent subdivision for the lithological 

rock-types wh ich constitute the Dolomite Series and the 

Lovver Griquatown Stage in this area . The n omenclature 

usec1 by the two 8uthors f o r the same rock-type is 

different in certa in localities and the thicknesses f or 

individual lithologic a l zones a r e a lso different in 

some c ases . The subd ivisions used by them are shown in 

Tab l e s 10 a nd 11 . 

Table 11. - The Subdivision of' the Lower Griquatown 

Stg.ge (Afte r Cilliers 1961) 

Thickness Ongeluk Volc a nic sin Feet 

_ -+-_T....:;lz__5_~__-t-___________ _ ';;..1~nl~e]_.._t_e_ I'::O ( +' rJ) 11I Tillite Bed s I 
1300 lupper Mudstone Beds I I I 

300 !uppe r Shale Beds I I' I, 
20 Chert l a yer with MudstoneIII

I Upper Asbes tos I Zone I I 
Horizon I 

400 Lovver Mudstone BedsI 	 I I 
II

500 ILower Shale Beds 	 w 
I 	 ~ --3-0- ve-s-t- r~berg Be c3. s 	 ~0---II-v- e- wi t t, I 

I 'Westerberg Asbesto~ I e/) 

' H . 	 II orlzon I 

4-00 tU ppe r Banded Ironstone 


I Be ds with Pr i e s - I 

J3anded I
D~:~::eH~:~~cm300 I r on:3tone I 

1300 ILower B~J,nded Iron- I 

II 

Zone I 

ston G Be (Is with i 

I ntermed i a te AsbG s -I 

t os Horizon and II 
 IBasal Asbestos 

Horizon 


Whi t e Shale 	 Transi..;., 
ti on 
zone 

50 

In Table 12 the present writer gives a subdiv i sion 

of the Lower Griqua town Stage based on the observat i ons 

of the previous authors a nd. from detailed measurements 

a nd observations c a rriod 0Ut by t he writer in the fie l d 

a nd in t ho l aborat ory . 
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Table 12. - Suggested Subdivision of the Lower 

Griguatown Stage in the Southern Region 

Thickness 
in Feet 

.~ 

Ongeluk Lava I 
<!.l 

l<!.llt<DTillite-limestone90 .H->P cDand Jasper Zone 'r1-r-l :j.p
E-i ,...-I(/) (/) 

'-'"F7-;m1200 Quartz-Chlorite fe ls ! I<!.lp~ 
r~Zone <!.lI ~a~Riebeckite Slai:e Zone300 . E--1'r-!

30 Jasper Zone and U)Hassociated UpperI t) ~<!.lAsbestos Reef I ~ 
rl crI U)(/)300 Quartz-Chloritefels 

Zone I ~~t;rd.pp500 Riebeckite Slate Zone , .r-! crI :3 , HcD~S:0lWeste rberg Beds and300-400 
~.r-!associated Wester
<11Hberg Asbestos Zone 

0 >
I400-500 Upper Banded Iron- if).ps:! 
01stone Beds z<!.lHP300-600 Diabase Sill (Im- H:j(J) 

(/)Q(J ~Hpersistent) 
rd cD 
(J)Q).p p.; c:r:2300 Lower Banded, Iron
rds:!mstone Beds and E--1 

associated Lower 

Asbestos Zone I~~ 


300-400 Transition-zone 
I olomi teDolomite, Limestone a nd Chert Series 

.._-

1. The Transition-zone 

A shale band which reaches a maximum observed thick

ness of 400 feet on Buisvlei (R3) and Orange View (R3) 

follows conformably upon the Dolomite. The shale band 

is found consistently below the banded ironstone through

out the entire P:_ieska-Koegas area, but is not exposed 

north of Prie ska towards Griquatown. The s~ale varie s 

in colour from white to grey or grey-green and occ asional

ly contains pink to reddish intercalations. 

In many exposures of the shale irregular streaks paral

lel as well as inclined to the bedding display light-

to dark-red colours due to staining by iron oxide derived 

from the overlying banded ironstone. The shale is very 

thinly laminated and commonly shows strong slaty cleavage. 

The slaty cleavage is not a lways parallel to the bedding 

but is o~ten slightly inclined to it in places. 

Cilliers (1961, p. 32) noted that the shale bed !" d~ ; 
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a thickness of only 50 feet where e s Leube (1964 j p. 24) 

recorded a thickness r2.nging from 4-0 to 70 feet. These 

figures appear to be on the conservative side . Recon

naissance work in the Prieska and Koegas areas and de 

t~iled measurements c a rried out on the farms Buisvlei (R3) 
and Orange View (R3) showed that the avero.ge thickness 

of the shale is in excess of 300 foet. 

Tho contact between the shale and the underlying 

Dolomite is characterised by the frequent occurrence of 

thin intercalations of shale in the u ppermost portion of 

the Dolomite. The intercalations of shale gradually in

crease in number and in thicknes .s until shale is the 

dominant rock-type j with intercalations of dolomite . The 

dolomite bands gradually fade out upwards qnd shale be

c ome s the dominant rock-type,; in this zone. In place s the 

shale also contains thin intercalations of chert or jasper 

and even int e rcalations of well-bedded, banded ironstone. 

The contact between the shale a nd the b a nded iron

stone disp l ays a similar gradation . Several intercalations 

of chert and banded ironstone are found towards the top 

of the shale~ ever increasing in number and in thickness 

as the bqnded ironstone proper is approached . At the 

very base of the banded ironstone thin intcorc a lations of 

shale are closely d i stributed over a rela tively small 

thickness. A detailed section from above the main Dolo

mi te to the B:mded Ironstone Substage as measured on 

Orange View (R3) is shown in Table 13. 

Table 13. - The Transition-zone on Or8..nge View 

Buisvlei A:3bestos Ref~ f -- 6 feet 

Banded Ironstone == 4-85 fcost 

Green-yellow Shale == 410 feet 

Banded Ironstone == 11 feet 

Dolomitic Limestone == 36 feet 

Blue Chert - 7 feet 

Dolomitic Limestone == 13 feet 

Banded ironstone and thin 
intercalations of blue 
chert and dolomitic 
limestone ( 2 inches and 
less) == 4 feet 

Massive Dolomite 
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At the locality where the contact relations shown in 

Table 13 were measured the contact between shale and 

banned ironstone is sharp, with no interoalations of sha l e 

in the b::1nded ironstone or vice versa. On Buisvlei (R3) , 

located a few miles south of Orange View seven thin 

intercalations of banded ironstone, measuring from ab ou t 

three inches to two feet were observed in the uppermost 

portion of the shalc, whereas a f ew thin intercalations 

of shale are prcsent in the basal portion of the bande d 

ironstone. 

The presence of intercalations of banded ironst one, 

jaspery chert a nd shale in the upper portion of the 

dolomite and again the pre sence of interca lations of 

shale in the basal portion of the banded ironstone- indi

cate abrupt changes in the conditions of deposition. 

This is especially true with regard to the interc a l a tions 

of banded ironstone in dolomite which indic ates that pH 

c onditions in the basin of deposition must have chrmge c1 

from fairly alkaline to pronouncedly acid to c a use the 
intermitt e nt prec ipitation of the c arbonate minerals. 

2. The Banded Ironstone Substage 

The Ba nded Ironstone Subst ;:1ge of the Southern Region 

is the represent a tive of both the Banded Ironstone ("ln d the 

Jasper Substages of the Northern Region and attains a t h ic k 
ness of about 3, 000 fee~ \ro 92, ProfjJe A-B). This :indicates a cops i

derable increase in the thickness of this succession from 

n orth to south. This maximum thickness is . probab ly only 

attained in the Prieska-Koegas area. The thickness of 

this substage could not be measured between Prieska 

a nd Griquatown bec ause the contact between Dolom ite a n d 

Banded Ironstone is nowhere expos e d in thi s stretch of 

count ry. The contact is ch iefly obscured by a thick 

cover of TIwykas·hale and other recent deposits of wind 

blown sand a nd surface rubble. 

In the area between Prieska and Koegas this substage 

is intruded by a diabase v a rying in thickness from about 

300 to 600 feet. This sill could be tra ced as far eas t 

as Kameelfont e in 338 (Q3) in which direction it gradually 

thins out and eventually disappears completely. Inter

mittent outcrops of a diab a se sill arc found a lso a l on g a 

fault trending n orth-south on Kloof 143 ( P4) , Kame c lpoor t 

368 and Kromaa r 355 (Q4), northeast and south of Niekerk s-

hoop. These outcrops appear to b e on the same stra ti

graphical horizon a s those of the sill in the Prieska 
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Koegas a r e a. 

The diab 8, s e sill i s generally c oncord a n t with rel3,

tion to the banded ironst on e , but Le ubc (1964) pointed 

out that the sill transgresses upvvards in a number of 

plclCC s . 

The rocks c ompos ing the Banded Ironstone Substage 

a r e rema rkab ly uniform in cha r a cte r ove r a lmost the e ntire 

succession . Only towa rds the top of this stage a gradu a l 

lithologic a l c hange is appar e nt . 

Cillie rs (1961) h as divided the BMded Ironstone 

Substage into thr e e sul)d ivisions : 

Wes te r berg Beos 

Upper Banded Ironstone Be ds 

Lowe r Banded Ironstone Beds 

The line of d ivision between the Lower and the Upper 

Beets is drawn abov e the; di ;3,base sj.ll r efe rred to earlier 

(p . 101) . '['his subdivision is therefore n ot based on 

lithologic a l grounds, but is merely done for practical 

purposes . There is, h owever, a gradual change in the 

composition a nd in the macroscopic appearilnce of the 

roc ks from well bel()1.~ the diabase sill. From the 1)as e 

of the B3nded Ironstone S11bst age to about 250 t o 300 

fe e t above the top of the Lower Asbestos Zone the; con

stituent rocks a re c har acte ri sed by the frequent occur

rence of thin intc"rcala tions and l a yers of ye llow- brown 

j a sper . The jaspe r beds displ~y poor a nd uneven bedding

pla nes, have a c c nchoid~l fr a cture and a rc therefore 

very similar to the bed s of the Jasper Substage of the 

Northern Region . 

From well below the diabase sill the layers of 

jaspe ry rock a re found less freqw3ntly a n d the rocks 

a c qu ire a dark- brown to a lmost bl8,ck c o lour on weathe red 

surfaces . Bed ding bec omes pronounced throughout the 

entire success ion and the bed s even tend to become 

phyllitie in t e xture on cert a in stratigraphical horizons . 

Mi c r oscopic a l inves tigation shows that fre e silic a 

in the f orm of separate laminae of chert is less abunchlnt 

than in the lower portion of the Substa ge . The beds 

which f ollow above the diabas e sill are essentially the 

same as those immed i a tely underlying the s ill with the 

e xc epti on that che rt becomes even le ss c o n spicuou s 

highe r IIp in the succes sion with the r esult that they 

arc mor e susceptible:: to weathering. These c he r t -poor 

rocks which a ttain a thickness of s ome 100 to 900 fe e t 
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displ a y distinct yellow colours on some weathered surfs cG s . 

3 . The Middelwater Substage 

(a) The \~rest8rberg Beds 

The uppermost 300 to 400 feet of the Ba nd ed Iron

stone Substage as indic a ted on Folder 1 contain the Wos 

t8rberg Asbestos Zone and r epresent the \!7es terberg Bec1s 

as subdivided by Cilliers (1961). 

The contact betw8en the Upp e r Banded Ironstone Bed s 

and the Weste rb e rg Beds which succeed it is gradational 

and is chara cterised by a gradual decrease in the amount 

of magnetite. In the b a nded ironstone magnetite is pre

sent in separate laminae but in the Weste rberg Beds the 

magnetite is restricted to the asbe s tos-b earing zone s 

only ~ whe reas in the rest of the succession the mine r a l i f~ 

completely lacking or is prcse nt in accessory amount s 

only. The roc k which constitut e s the Westerberg Beds i s 

composed chiefly of a micro- to cryptocrystalline mass 

of needles of minnesotait e lI"hich form the matrix in whic L. 

irregular grains of riebeckite are distributed hap

hazardly (HH204). In some pla ces the riebeckite t e nds 

to be concentrated within particular laminae. Microcrys 

talline quartz is present in accessory amounts only and 

is dispersed throughout the ground-mass of minnesotaito. 

In places the rock displa ys perfect slaty cleavage~ 

but contains separate thin l a yers whic h h ave a particu18,r 

massive appearance . A thin section (HH209) cut from a 

bore -hole core from a depth of approximately 10 fe e t be

low the lowermost (Second Outer) asbestos reef in the 

W stcrbcrg Asbestos Zone r e v eal e d peculiar radia l t ex

tures in transparent light. Under crossed nicols the 

radia l textures b e come vague or a r e completoly oblite 

rated. An X-ray ana lYSis of the rock reve a led the pre

sence of amphibole (riebeckit e) , siderite, quartz and 

l~aolinite . According to its mineralogical composition 

and its structure the rock \Nhich compose s th8 Westerberg 

Beds could best be described as a minnesotaite slate. 

The minera logical composition, and the chemic a l compo s i 

tion of the slate (Table 32 ~ Analysis I & II) differ 

from those of banded ironstone . This rock-type can t hers 

fore not be grouped with the Banded Ironstone Substage as 

suggested by Cilliers (1961) and Leube (1964). It should 

r a ther be grouped with the succeedinf Riebeckite Slate 

Zone of the Midde lw2_ter Substage. 
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(b' Riebeckite Sla~ Zone 

As pointed out on p .95, Leube (1964-) re cognised a 

layer of jasper which succeeds the Westerberg Beds on 

Koe gas and We ste rberg. He regards this jasper ~s the rase 

of the Pretoria Series. Cilliers (1961) did not dis

tinguish a jasper zone immediately above the Westerberg 

Beds, but mentioned (p. 4-7) a succession of approximately 

100 feet of shale which follows immediately above the 

asbestos-bearing strata (generally the lowermost 120 f eet 

of the Westerberg Beds) and which is somewhat more resis

tant to weathering than the underlying strata . 

The present writer investig - ted numerous thin sec

tions cut from bore-hole cores obtained from a bore-hole 

(W2) drilled on Vv'esterberg (Q2). The .,ore-hole comme nc ed 

about 500 feet above the uppermost asbestos reef (Inner ) 

in the We sterberg Asbe stos Zone but did not intersect c:;.1.1Y 

rock-type which qualifies as a jasper. The microscopical 

investigation showed that there is practically no change 

in the mineralogical composition of the rock which con

stitutes the beds over at least 300 feet ab ove the top 

of the Westerberg Asbestos Zone. The rock remains l a r ge 

ly composed of minnesotaite and riebeckite with acce ssory 

amounts of magnetite and quartz (nd179, 182). 

Riebeckite gradually becomes a more im}ortant con

stituent of the rock until highe r up in the succession the 

mineral constitutes separate bands six a nd more inche s 

thick. The riebeckite is often accompanied by a second 

amphibole which displays almost the same pleochroism as 

riebeckite. 1'his second amphibol(3 has, however, po s i t ive 

elongation and an extinction angle of 28 degrees. These 

pro~rties indicate an affinity with katophorite. Owing 

to the fineness of the materia l and its intimate associa

tion with the other constituents it could not be separated 

for positive determination (HH54-3). 

In specimens taken from surface exposures the rie

beckite is accompanied by minnesotaite, stilpnomelane and 
chloritic material as well as dissemina ted cryst als of 

goethite and hematite; quartz i s indicated by X-ray 

analysis . On weathered surfaces the rock acquires a th i n 

black coating which lends an outstanding black colour to 

outcrop s of this zone. The l aye rs composed chie fly of 

massive riebeckite, are strongly resistant to weathe ring 
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compared vd th the interc a lated layers of minne sotai t o 1 

stilpnomelane and siderite, which weather quite easi l y , 

The re sul t is that oucrops of the riebeckite slate are 

generally poor and are usually covered with loose? flat 

slabs of the massive riebeckit e rock . 

The prese nc e of che rty or j aspe ry beds close ly a b ove 

the 'Heste r bc r g Buds could be a ttributed to secondary sili

cificat ion or cherti f ic at ion in lo c a l a r eas . Exampl es of 

the re sults of those processes a re often fou nd in the 

field . Layers of massive rie b e ckite are s ometimes par tly 

or even completely silicified to form a yellow- brown or 

brown a nd blue? mottle d chert . Another exampl e of seC011

dary silicification is supplied by the complete alte r at ion 

of the upper portion of the Tr ansit ion Shale (immediately 

below the; Banded Irons t one Sub stage) i nto a mul ticolouT,: C_ 

opal at c e rt a in loc a lities . The process of s ilicific :3,ti o ~1 

of this usua lly soft and friable shale is s o complete 

in pla ces that the rock is being mined as a semi 

pre cious stone . 

On the a ccompanying map (Folder 1) the riebe ckit e 

slate zone i s shown to end ab rupt ly against a fault \[111 ~ r: 
trends north- west- south- eas t on Riet Vont e in 1 34 (P4 : . 

Outcrops to the eas t of this f ault are poor, but 2_ fe \, 

narrow seams of mas s ive riebeck i t e were observed in t bc 

otherwise sand- cove r ed flats? which indic a t e that the 

zone probably extends st ill farthe r to the n orth - east . 

Howe v e r? the r e i s little doubt that the rock s of this 

zone t hi n out r apidly in this dire c t ion. 

(b) Quar tz - chl oritefe l s Zone 

Following on the Riebeckite Slate Zone is a SUCC e : 

sion of greenish- coloured rocks which r esembles mud ston~ 

a nd which r eaches a t hickness of s ome 300 feet in the 

Koegas a r ea . 

The rock s of this zone a re very fine - grained a nd 

disI)lay no or only slight trace s of bedding . The yare 

composed chiefly of qua rtz? chlorite and s iderit e . 

A similar rock- type is found in the Kwakwas Sub stage 

immedia tely below the Tillite Substage . It was c Fl l lcd 

mudstone (C illie rs, 1961 ) and shale (Leube, 1 964·) by 

previous investigators . Thin sections of tq~ roc k - tYP2 

indicate that the chief constitue nts chlorit e a nd qu~rtz 

vary conside r ably in tra n sve rse profiles . Chlorit e i s 
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often the major mineral c onst itue nt, accompanied by 

ac cessory quartz and carbonate. On certa in stratigro.phi 

cal horiz ons quartz b e c omes prominent a nd the rock is 

compose d of approximately equal a mounts of chlorit e and 

quartz. In othGr plac e s an increase in the amount of 

quartz l eads to the; presence of inte rcalations of chlo

rite-bearing quartzite. The l ess siliceous variety i s 

tentatively referred to as quartz-chloritefels (HB 382). 

Although superficial deposits of wind-blown sand 

l a rgGly obscure outcrops of this zone towards the north

east it appears as if this zone Githe r fades out r ap idly 

in that direc tion or me rges with the Quartz-chlorit efe l s 

Zone of the Kwa kwas Substage. The latte r appears to be 

most likely because the Ri ebe ckite Slat (; Zone of tho 

Kwakwas Substage thins ou t appreciably t o tho north a n d 

the east before it finally disappears underne ath a 

blanket of wind-blown sand. 

Leube (1964) p. 32 reports the pre sence of rippl e-· 

marks in I1shaly" varie t i es of this zone on Middelwa ter 

(Q3) and Kwakwas (P2 ) . 

(d ) Jaspery Banded Ironsto ne and associate~sbe.?"!Jc>:; 

Be ams . 

Immedi a t ely above th o Quartz-chl orit efe l s Zon e of 

the Middc lwa t er Substage is a l ayer, a few inches to s ome 

nine feot thick9 whic h in some places r esembles a c ong l o

merate a nd in others a brecci a . Exposures of the l ayer 

commonly display a pitted surface whic h is due to holes 

of various s i ze s c aused by the removal of rounded and 

a ngular fragments. The r ock is similar to the zones of 

fragmental mater i a l found above a n d within the Main l\fIarkc~r 

of the Northern Region except for the greater degre e of 

roundness displayed b y the inc lu s i ons in it. The inclu

s ions a r e c ompose d of chert a nd vary in s ize from mere 

fr agment s to l arge e l ongated bodies measuri ng u p t o five 

inches along their major axes . The proportiom of inclu 

sions to the flinty ground-mass var ies c ons iderably. I n 

some exposure s the inclusions arc spo r ad ic a lly distrilJll.tcd 

whereas in other 8xpo sures the laye r carrie s a profusion 

of inclusions of comparatively l arge size, closely S-p'"" · 

a nd cemented by a minimum of ferruginous chert as bindinG 

material... The origin of thi s layer is probably s imilr.1,r t o 

that of the Main Marker .and the potshe rd Marker of the 

Northern Region. 

1'hc laye r is followed by beds of light-brown che rt 

or jasper which grade into b a nde d ironst one in place ~3 . 

It measur8S about 30 fC8t in thicl<::ness and c ont a ins t 1'1 
Unner Asbestos Zone. 
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4. The Kvvakw8.s Subst8.ge 

(a) Riebee-kite Sl:3.te Zone 

This zone succeeds the jasper confornnbly, althou g:.1 

the contact between thc~ two i s shnrp, .::md diffe rs only 

slightly from the rocks of the Ri cb eckite Slate Zone 

found in the Middelwate r Substage . The rock is less 

silic uous a nd morc~ ops que mine ral s , chiefly goethi to 

and hematite in weathere d materia l, make their appe ar~~cc . 

The thickness of thi s zone in the western portion of the 

Souther n Region is of tho order of 300 fe2t, but it 

thins out t owards the east and the north until i t appal~cnt-

1y pinches out on Hoo gansi 331 (Q3 ) where l a r ge areas a~e 

completely covered with wind-b lown sand. 

(b) Quartz-chloritefcls Zone 

The rocks of the Hiebeckite Slate Zone gr a dually 

make way for a thick succ e ssion of roc ks very similar 

to tha t of th(~ Qua.rtz-chlori tefc ls Zone INhiah belongs 

to the Middclwate r Sub stage . Angular fragment s of crLla:r -t;~ 

and clast ic fold sp ar, showing polysynthe t ic t 1Ninning, 

are lJresent in thG rocks of this zone . The fragrQent ~3 

8.r G embedde d in a matri x compos ed of chlorite 8.nd C2"r-

bona t e . Flake s of biotite a re present in s ome thin 

s ect ions (HH~e3 -387). 

This zone re aches a t h icknes s of from BOO to 1 ,000 

fe e t in the Koe gas-Pri e Sk:::l a rc a (Leube , 1964) , "out i n--

cre a ses in thickness to the north and the east where 

on the f:C} rm s Kruispad 1 35 , Ps.n 1 24 cl,nd Vaa lvvater 123 

(Folde r lj P4) t he mi nimum thickness i s in the ordGr 

of 1200 feet. 

An important feature of th is zone is the inc r ease 

in silica- and iron-content towa rd s it s top. This fe a ture 

i s espec i a lly well displayed in the a re a north of Kwakwas 

31B a nd Pa8.rdevlei 151 (P 2) along the we stern l imb of t he 

Abrams Dam syncline and toward s Kame 81fonto in 33B (QJ) 

a nd Diepfontein 141 (p3) loc a ted on t he easte rn 11mb 

of the Ab r ams Dam s yncline. Clastic ql.wrt z and felnspar 

be c ome 8.bund ant towa rds the top of this zone whe re some 

l a ye rs displa y a s a ndy char8.cte r in plac es and the 

degre ~ of s ilic ifi c8.tion v a r ies appreciably even 

within loc ali se d a r eas . 

In the western portion of the a r ea , Leube (1964) 

r e ports the presence of inte rc 8.1a ted beds of shale I ar

gillaceous quartzite, chert and an intrs.form3,tiona l con
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glomerqte in this zone . He also noted the abundanc e 

of c n lc a reou 8 components Gspec i a lly in the gre eni s h 

coloured "mudstones" and "8h8.les"; thin laminae of 

dolomite '-lnd calcite a lternslte with fine -grained clas c.; =· 

b;1.nds composed of tiny rmgu_la r to subangllla r grq ins of 

quart z which frequ ently show seconda ry growth. Feldspar 1 

prob ably albite ~lnc1 whi tc mica sc ~ompany the Quartz . 

A layer of i mpu re Qua rtzite is intercal a.t e d with 

the chlorit ic rocks in the area north and north-e ast 

of Ni eke rkshoop (HH545, 546) . In the l atter a r eas t~l_e 

l ayors of Quartzite a re found in the upper I)Or tion of 

the zone. Two separate l a yers, the uppermost of whic h iQ 

the most conspicuous , outcrop intermittently on the 

f a rm s Kruispad 135 (P4) 1 PRn 12f\- (P4), Dflm 125 (P4), 

Dunmore 131 (P5)? Punt 128 (P5), a nd Kievietskloof 15 (~5) , 

'rhey e xtend into t he Gri Quatown a rea as clecribed on 

p . 92.. On Dunmore 131 (p5) the two layers are found 

about 100 to 200 fc~ot below the top a nd a t the top of 

the Zone r espect ively . Cross-bedding was observed in 

the lower l a yer. Spa cimens of impure Quartzite from 

outcrops are composed of grains of clastic quart z 

a ccompanied by p l agioclase f e ldspar (albit e?) hematL" 

8.nd goethi te and interst i t i a l chloritic mate rial . Flakc~ 

of biotite a r e 8.180 prese nt. (HH545, 546). 

The rocks belonging to the Quartz-chloritefels 

Zone of the Kwakwa8 Substage extend into the Griquat own 

aroa whe re they immedi ately succeed the Jas pe r Subst~'J,gc 

of the Northern a r ea . At the samo time this Zone de-

creases considerably in thickness ( Folder 1 )0 

The western limb of the Ongeluk- Witwater Syncline 

r epresented by the Matsap Hills i s l arge l y fo rmed by 

rocks belonging to this Quartz-c hlor i tefels Zone of 

the Kvva kwa s Sub stage . Viss2r (1956, p. 16) noted th a t 

rocks essentially simila r to the well-bedded "mudstones " 

and fine-grained f e rrug inou s quartzite s that a r e found 

tovva rds the top of the J asper Substage in the southern 

e xtromity of the GriQuD,t own area , arc~ found in the l'iIat s;;;;,p 

Hills. The Matsap Hills r ep r e sent a 101.11 brachY2, :::lt..:. _<_~· 

which plunges gently towards the north wi th the r esult 

that only the uppermost portion of the Quartz-ehlorite

fe Is Zone outcrops in this a re a . J aspe ry beds a re 0,ls o 

found in the Matsap Hills and could be e i ther part of 

the Jasper Substage or they may r epr esent the UIJpe r most 

siliceous b eds of the ehloritefels which become siliceous 
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and ferruginous northward s to such 3,n e xtent that they 

r esemble j aspe; r in many pl2.c es . 

In the Matsap Hills seams of da rk-blue massive 

amphibole arc found near the t op of the jaspery a nd 

silic e ous bods a n d in some pl a c e s crocido l ite is asso 

ci8.t ed wi th these seams . 

5. The Tillite Zone 

This Zone c ~n b e subdivided into Limestone -j a s pe r 

Beds a nd Tillite Be d s . 

(a) Limestone a n d J aspe r Beds 

In the Koegas a r ea ~ discontinuous l a ye r of lime 

stone immed i ate ly succ ee ds the Kwakwas Substage . The 

limestone r eac hes a maximum thickness of 150 f ee t on 

the f a r m Koegasputs 325 (Q2) and an av e r a go thickness 

of 80 fe et on Kwakwas 318 (P2) and the imme d iate ly sur

rounding f a r ms (Leube, 19 64) . Thin interc a l at ions of 

che rt a r e found sporadic a lly within the limesto n e . 

Leube (1964) a lso report e d thr ee beds of tillite, eE\,ch 

of them up to 10 feet thick, which a r e i nterc a l ated in 

the limest one on Swart P a n 329 (Q2) . Apart from t hese 

interca l at ions of t illite he 81so not ed the spor ad ic 

occurre nc e of yebbles in the limestone on the northern 

portion of the smne f a rm . StrcmQt oli t es up to 10 inches 

long are r oport ed ::.:Ll ong the Dedd ing pl,'l,n e s in the uppe r 

po r tion of the limestone about 10 feet b e low the con

t ,l,Ct with trw overlying tillite (Leub e , 1 964 ). Towards 

t he north , 310ng t he f l rmks of the Abrcmls J)am syncline 

a nd a l ong the edges of the n a rrow southward e xt e nsi on 

of the Ongeluk- Witwater Syncline the l aye r of limestone; 

becomes l ess prominent . I n the l atte r a reas the Quar +.z 

c h l or itefe ls Zone of the Kwakwas Substage cont C'l ins a 

c 8.1careous and s ilic e ous l aye r, 20 fe e t thick, near its 

top . Manga n ese st a ining is a common featur e in this 

l a ye r. This l a ye r i s succ ee ded by beds of g re e n qu artz

c h loritefe ls whic h are a bout 50 f e8t thick. The s e beds 

a r e immed i a t e ly succ eeded by four sep~rate l a y e r s of 

c a lca r eous quart zit e , 10 to 20 feet thic k, eac h of v"hic h 

c on t q ins thin inte rca l at ions of limestone. These 

int e rc alation s a r e from 3 to 10 f ee t thick. 

The c a lc a r eous beds a r e succeeded ty poorly b edded 

j a s per whic h attain s a th ickness of 100 f eet in pac es . 
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This layer of jasper immediately underlies the Ongeluk 

Tillite. 

The thin intercalations of limestone in the Lime

stone Beds gradually fade out to the north until short

ly beyond Kama 158 (p3) the entire zone is occupied 

by blqck-coloured manganiferous jasper. Irregular 

yellowish spots of limestone in the jasper are fre

quently seen but it becomes less conspicuous farther 

north. 

On Grassmend 336 (Q3), Koodoos Kop 159 (P3) and 

the surrounding farms this manganiferous jasper outcrops 

prominently along a narrow anticline and the underlying 

Kwakwas Subst8.ge only crops out along and near to the 

anticlinal axis. Where these rocks outcrop they are 

appreciably more siliceous than in the areas f a rthe r 

south. It would, therefore, appear as if the rocks 

in the upper portion of the Kwakwas Substage become 

gradua lly more siliceous towards the Matsap Hills . 

Towa rds the east, around the southe rn edge of 

the Ongeluk-Witwa ter Syncline, and along its eastern 

limb the Limestone Zone is not present and the prominent 

laye r of jasper which overlies it in the south and west 

has decreased consid c; rably in thickness. On Dunmore 131 
(p5) and adjacent f a rms the Kwakwas Substage is s6p-9I.atr:;:d 

from the Ongeluk Tillite by a thin layer of j a spe r 

measuring only about 10 to 15 fe e t in thickness. 

(b) Tillit e Beds 

In the Southern Reg ion the se beds h ave an aver ;c~go 

thickness of about 50 fcet 9 which is a lmost the same 

as in the Northern Region. LocallY9 however, as for 

example on Dam 125 (P4) the thickness increases to 

well over 100 feet. The tillite is, composed of dark

coloured conglomeratic and/or gritty rocks. It de 

composes quite rapidly with the result that outcrops 

are found sporadically along strike . The tillite 

commonly contains sma ll angular fragme nts of blui s h 

chert a nd brown jaspe r, enclosed in a reddish-~rown 

to black, gritty matrix. Occ as ional fr agments of dolo

mitic limestone, grey quartzite and white vein-quartz 

are found. Striated pebbles are rare. 

On Dunmore 131 (p5) the t illite att;::l.ins a thickne BS 

of about 90 f ee t, and this includes a n intercala t::"on 

of quartzite which is about 10 to 15 feet thick. 'The 

quartzite is found some 30 feet above the base of the 

 
 
 

http:Subst8.ge


-111

tillite . 

The ch~racteristics of the tillite a r e generFll ly 

the sarre over the gr eate r part of the Southern Regi on, 

but Lcube (1964) distinguished b etween two type s in the 

Koegas a r ea, viz . a fino - gr a ined and a co a rs e - grained 

tillite . The coa r se - gra ined vn,riety cont a ins pebbl es 

r a nging from 0 . 5 to 6 inches in di ameter and is c eme n

ted with fine - gr':dned mate ria l of which the gr a in-size 

varies from 0 . 05 to 0 . 20 inches . Pebbles Flnd fragments 

of che ri; make up about 90 per cent of the components 

and a r e acc ompani ed by pebbles and fr a gments of banded 

ironstone , quartzite and limestone distributed 

sporadic a lly. 

The fine - gr8.ined variety is l ess abundant . Where 

found it succeeds the co a rse-gra ined vari e ty, fo r 

e xample on Kwakwas 318 8.nd Klein Wi tberg 315 (P2) . 

In a few places the entire ti llit e zone i s built 

of the fine - gra ined type . Acco r ding to Leube (1964) 

t h i s va riety c onsi st s a lmost entirely of a n a rkose of 

greywac ke, and in places of quartzite . It is genera l ly 

intensely shear ed, eve n in a r eas of compa r a tive l y 

little t ectonic disturb ance. 

The i' ine - gr e.ined variety is c omposed of smG.ll 

fr8-gments of Quartz, f e ldspar, chert and other rock 

types set in a fine - gr a ine d matrix . The fragments and 

gra ins measure u p toO . 5 inches in length and the l a r 
ger ones are f l attened par allel to the dire ction of 

cleavage in the t illit e . The matrix cont a ins a f Flir 

amount of se ricit e and hematite and subordin.~te amounts 

of ma gnetite . 

6 . The Vertical Distribution of the Asbestos-

bearing Zones in the Southern Re gion 

Four separ ate zone s are di st inguished , viz.: 

d ·. The Upper Asbestos Zone 


c .. The Westerberg Asb estos Zone 

b . The Interme diate Asbestos Zone 
a . The Lower Asbestos Zone 

The lovve rmost two zones a re restrict ed to the 

Banded Ironstone Sn-dstage,. the th-Lrd to the Weste rberg 

Beds 0.nd the Upper Zone i s found in a l ayer of ferru

ginous j a spe r which is intercalated betwe ~ n the Middcl 
'iil:.'3,ter Sub stage and the Kwa kvms Substage . 
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(a) The Lower Asbestos Zone 

Both Leube (1964) ~nd Cilliers (1961) r eported 

that the lowest c rocidolite seam in this Zone is found 

about 50 feet above the top of the T-ransit ion- zone 

or the ba se of the B ~nded Ironstone Substage, and tha t 

the Zone extends over a ve rtic <'l l thickne s s of 200 i' (-:; et . 

Bcth these figures :lre apparently conserv8, tive . 

The Lower Asbe stos Zone cont:3. ins a maximum of 

ten separ ate asb e stos r eefs and the only l oc a li ty whe re 

these reefs a re developed to such a dEgre e that al l 

of them could bo mined is on Klein Naau wte 3460 ])e

tailed measur ement of the individual thickness and t he 

vertic a l distribution of the reefs a t the l a tter 

loc a lity shows tha t the re e fs a re distributed over a 

vertica l thickness of roc k of just over 300 fe c t. 

On Orange View (Q3) 1 directly oppo site the OraL;':: 

River from K18 in Na8.uwte 346 (Q3), both the base of 

the Banded Ironstone Substage and the No . 8 or Buis

vlei Reef are well exposcd . A survey carried out at 

this loc a lity proved that the lowermost asb ostos ree f 

in this Zone is not l e ss than 300 feet above tho b El se 

of the Banded Ironstone Sub stage. The Transition-

zone, undcrlying the banded ironstone, r eache s a 

thickness of 400 feet a t this l oc a lity so that the 

lowest reef in the Lowe r Asbestos Zone is found full y 

700 f eet above the top of the ])olomite. The INi d the 

a nd the vertic a l distribution of the reefs of the 

Lovver Asbe st 0 s Zone a r e shown in Table 14. 

The Lower Asbestos Zone corresponds roughly to 

those asbestos -bearing zones of the No r the rn Region 

which are found below the M~in Marker . Owing to the 

thick succession of shale between the TIolomite and 

the Banded Iro nstone Substage in the Southern Region 

c omp'3.r (~d vdth the Nor the rn Rcgion ;"3.nd the complete 

i-l.b sence of a marke r-b ed which may be correlqte d with 

the Ma in Marke r, no dire c t corre l a tion between the 

asbestos - bearing zones of the two regions is possible . 

The Lower Asbestos- bearing Zone crops out on 

severa l farms within a radius of s ome 16 mi l es f r om 

Prieska . North of the Orange River, in the vicinity 

of Koegn.s, this zone crops out a long the ])oring"berg 

f ault-sc a r p on Schalksdrift 322 ( Q2), Pypwater 321, 
Leelykstaat 320 and Stilve rlaat 314 (P2) . 
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Table 14 . - The distribution of asbestos reefs in 

the Lower Asbestos Zone on Klein Naauwte 346 

and Erfrus (Ptn . Na,c}'uwtc 339)! I-lay Distr i ct) 

Southern Region 

I'Iidth of 

No. of 
reef 

NaITo of 
re ef 

Vl idth 
in 

Fee t 

no ..rren 
roc k be 
t'·Neen 
reefs in 

Rema rks 

]'8Ct 

10 

9 
8 

7 

6 
h 
./ 

4 

3 

2 

1 

Sinai Re ef 

Reef X 
Buisvlei Reef 

Kliphuis Reef 

i'Bloub and" Reef 

Gre e f Reef 

"Bloutonnc 1 " 
Reef 

"Bl orn i/ Re e f 

"Waband " ( a lso 
"Karband " ) 
Reef 

"Piet Bok" Reef 

3. 5 

4. 0 
5 . 0 

4. 0 

4.0 

6 . 0 

5 . 0 

3. 0 

6. 5 

4- . 0 

61 

61 
68 

6 

8 
26 

5 

8 

20 

312 

400 

Bands of Tn2cssive 
blue rie b8c k- 
i te immediate-
ly a bove 3nCi 
below reef. 

Tuffaceous b'-me. 
( one to tvvo 
feet thick) 
along foot - w::lll 
of reeL 

Tuffaceous b ~lnd i 
6 to 12 inches 
thick! along 
hanging wal l 
of r eef. 

Tuffaceous b ') nd 
6 to 1 2 incho 8 

thick) along 
foot - wall of 
reef . 

Tuffaceous b a nd, 
one to t1;VO 
inches thick, 
along h a nging 
wal l of reef , 

Ba n ded ironstone 
below No . 1 
Reef . 

Transition- zone 
be l ow 
BJ.ndod Iron
stono 

Dolomite below 
Sha le . 
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In the area immedia tely around Prieska the most 

promising crocidolite deposits in this zone are locate d 

on Glen Allen (R3) 1 Buisvle i (R3) 1 Klein NRauwte 346 ( Q3) , 

Erfrus (Ptn. of ~hLauwte 339) ( Q3) 1 Kliphuis 359 (R3) 1 

Wilgeboomsdam 348 (R3), Stofbakkies 360 (R4) a nd at Ca irn 

Brae (Keikams Poort ) (S4). At present the Glen Allen 

deposit is the only one being minedj mining a t the other 

centres was suspended ovving to the depletion of the 

deposits or owing to poor marketing conditions. 

Exc ept for Klein Naauwt e 346 (Q3) where all of the 

ten re efs in the Lower Zone have been explored to some 

extent, only a fcvv comd often only one of the reefs 

cont9 ins workable concentrat ions of fibre at the other 

localities mentioned above. Small-scale mining and pros

pecting in this zone were also c a rried out on Ora nge 

View ( Q3) , Kranzfontein (R4), Asbestos Reefs (S4) (Ptn. 

Keikams Poart) a nd Prieska Poort (S]), but the result s 

were not promising. The Lower Asbestos Zone is charac

terized by its e xtreme patchiness with rega rd to the 

developme nt of economic deposits of crocidolitc. 

Cilliers (1961, p. 41), who visited several of the 

mines loc a ted on the Lower Zone while they were: still in 

operation, reported that fibre in payable quantities is 

developed only in small a re as which are roughly circul:n ' 

or elliptic a l in outline, and which seldom exceed 

1000 f eet in diameter or along their major axes. Such 

a reas of greater concentration of fibre in a r eef a re 

referred t o as "pockets". 

The Gle n Allen Mine, at present the only operating 

mine loc ate d on the Lower Zone, is found in a basin j 

trending north-south. The distribution of the re e fs in 

this mine is given in T~ble 15. 

If the thickness of each reef and that of the 

waste partings in betwe:::n them a re compa red with those 

on Klein Naauwte (Table 14) it is clear that correln.tion 

oecomes exceedingly difficult. 
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Table .15. - :Distribution of a sbesto s reefs in 

Glen Allen Mine, Pr ieska Distric t 

Wa ste 
Parting Ree f 
(Fe e t) 

15 

6 

4 

6 

40 

[+0 

Upper Hanging 
wall 

Hanging-wall 
M::l in 

Foot-wall 

\.. 

Outer No . 1 

Outer Reef No . 
lA 

Outer No .. 2 

Outer No. 3 

Reef 
Width 

(Inchos) 

12 

96-120 

48-60 

48-60 

1 2 

30-36 
60 - 96 

Remarks 

Actually two r e efs wi th 
only 18 inches of 
waste parting 

Patchy, black tuffa
ceous ma rke r-b and .'J.t 
a:pproxima t e l y 4-8 
inche s above h :J.nging
wall of re8f 

Fib r e develo pment go od . 
Ba nd of ha rd blue 

. riebeckite (+48") 
i mmedi a tely above re ef 

Only one to thre e 
seams, never workabl e 

Very patchy 

Very patchy 

(b) The Inte r media te Asb e stos Zone 

This zone is found appr oxima te ly 1300 feet ab ove 

the top of the Lower Asoec'ltos Zone and aoout 400 feet 

oelow a thick dh'\.o as (~ sill which is intrusive in the 

Ba nded I r onstone Suostage . On Orange View, loc a ted 

north-west of Prie ska , this zone includes seven 

r e (;; fs distriouted ove r a vertiu11 thickness of aoout 

125 feet . (Table 1 6) . 

Mining on the Intermediate Asoestos Zone has be e n 

carried out in the past on Geduld (R3), Orange View ( Q3), 

Erfrus (Ptn~ Naauwte 339 , Q3), Naauwte 339 (Q3), 
Rooipan (Ptn . Kameelfontein 338)(Q3), Kameelfont e in 338 

(Q3), Blaamvputs 340 (Q3), Roo i s a nd 345 (Q3), Bl aauwbo;,ch 

Poort 349 (Q4), Sandfontein 356 (Q4), K8.me e l Poort 368 

(Q4) , Kloof 1 4-3 (P4), Na 8.uw Poort 144 (P4), Blaauwoosch 

Kuile 380 (P4) , Kaffi r Krants 379 ( Q4), Klipfontein 381 

(Q5) and Elandsfontein 395 (p5) . These f a r ms are l ocat e d 

a long a line from north of PrieskEJ. towards Nieke r ksho op 

:::mc1 Gri qua town, Elandsfontein 395 oeing loc ated ao out 15 
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mile s south of Griquatown . 

Table 16 . - Distribution of asbestos reefs in 

the Intermediate Asb estos Zone on Orange 

View, Prieska District 

Waste Reef 
Parting Reef Width Remarks 
Feet (Inches) 

No . 7 or 36 Fiore development poor'l 
Upper Fibre displays a g r ey

ish colour and is 
usually of the sl i p 

21 f ibre type 

No . 6 24 ditto 
38 No . 5 18 Fiore grey i n colour, 

4 developmEmt good 

No . 4 24 ditto 
l/,L 

No . 3 24 ditto 
15 No . 2 24 Fibre g rey in colour; 

development usua lly 
poor 

22 No. 1 or 12 Fibre dark olue -bla ck 
Lower in colour; develop

ment usuD,lly poor 

Rel~lt ive ly l a rge-sc al e mining of crocidolit8 on 

this zone took pla ce on Gecluld (R3), N'lauv" Poort 14 "'r 

CP4), Kloof 1 43 (p4) and Elands font e in (p5) only . On 

Orange View C Q3) flll of the seven re e fs wc:~re l)ro sp cteel 

t o some exte nt but a ctua l mining took place on three of 

them only, viz . No ' s . 3, 4 a nd 5 (Taole 16) . 

The Im~ermost reef in the Intermediate Zone (No.1) 

cont rdns seams of dark-blue to dark-c oloured fiore, 

very similD,r to that obtainaole from the Lower and, Wes

teroerg Zones . Fiore from the upper six reefs, however, 

h as a distinct Greyish-blue colour a nd is often of the 

slip- fibre type . The No . 6 re e f, where exposed, c ont a ins 

c hiefly slip-fiore . Pibres in individufl l seams of the 

lqtter r eef are often distinctly inclined to the bedding 

and in some seams the fibres are practically elongated 

para llel to the oedding of the oanded ironstone . In such 

localities fibre bundles measuring from li to 2 inches 

in length are found in seams les s than a quarter inch \lvide . 

On Erfrus (Ptn. Naauwte 339, (L': ), loc ated north

east of Orange View, on the opposite brrnk of the Orange 
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River, slip- fibre is common in the places where tho reefs 

hewe been opened up . On this f a rm thre :; narrow o'sbestos 

reefs, distributed over a vertic a l dista nce of 30 feet 

are found closely above the diab3.sG sill which succe eds 

the Intermedia te Zone . The lowermost re ed is found about 

60 feet above the sill . The vertic a l distribution of 

the reefs is shown in 'I'3>b le 17. 

'Table 17 . - Distribution of Asbestos Reefs lrnmed ia~~e -

ly above the Intru sive Diabase Sill on E rfrus 

(Ptn. N~auwte 339), H~y District 

Waste Parting Channel WidthReef(Feet) (Inches) 

Upper 30 
15 

Middle 30 
l[~ 

Lov~er 36 

Prospecting on a small scale took place on these rc~ f ~ 

both on Erfrus (Ptn . Naauwte 339) and on the neighbourin.g 

f a rm Kameelfontein 338 (Q3}. On the latter farm tho reef s 

were opened up close to the main road betweon Koegas and 

Prieska . The colour of the fibre in these reefs is con

spicuously different from that of crocidolite . The colour 

is aSh- grey a nd the fibre is brittle in pl::iCes . As1)estos 

fibres from this zone will be discu.ssed in more det:;Lil 

on p . lL~4. 

Along the extension of the Intermediate Asbestos 

Zone to the north- cast, that is towards Niekerkshoop and 

Griquatown, crocidolite hCis beon mined intermittently on 

a number of f ecrms mentioned on page 115 The most0 

extensive workings are located on Kloof 143 (P4), Kaffir 

Krantz 379 (Q4) 9 Na3.mv Pocrt 14·4 (PIt) , Bla auw-bosch Kuile 

380 (p4) and Elandsfontein (p5) . Mining of crocidolit e 

on these farms has been suspended several yea,rs ago, but 

the Intermedi~te Zone still enjoys attention on some 

farms owing to the good quality of " tiger ' s - eye 'i (silici

fied crocidolite) which is found in the Niekerkshoop 

are "1 . 

Mining for "tigers- eye " is carriod out on Bl aauw

bosch Kuile 380 where seams of silicified. crocidolite Drs 

found separa tely or in closely- spaced groups or reefs . 
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The distribution of the s ilic ified crocidolite s cams 

a r e given in Table 18 . 

Table 18. - Distribution of Seams of Silicified 

Crocidoli t e in t he Interme diate Asb e s tos 

Zone on Bla auwbo s c h Kui1 9 380, Ha y Distr ict 

Wa s te Ree f No. Pibre 
Parting Re e f Width of Length Rema rks 
(Feet) (Ins •. ) Serlms ( Ins. ) 

Uppe r or 1 1 3 
4" 1 Composi te S8am 

27 No . 16 

No . 15 17 2 3 
4 

112 
6 No . 14 12 1 12 

12 No. 13 24 4 ::L 
4 

3 
4' 

8 No. 12 8 2 1 
"2 - 1 

21 No . 11 1 1 ~~ 
"4 - 1 

10 No. 10 1 1 3 
"4 - 1 

42 No. 9 1 1 1 
4" - l 

2 

34 No. S 1 1 3 
4: - 1 

21 No. 7 13 2 1 
4" 

1- 2 
28 No. 6 36 2 1

"4 
1- 2 

1 6 No. 5 60 3 1 
"4 l i 

21 No. 4 9 6 5 1
"4 l-~ 

11 No. 3 1 1 3 
~ - 1 I mpersist ent 

(~8 No . 2 18 2 l~ - 2 
30 Lower or 

No . 1 24 2 1 - 6 

Tot a l v e rt i c ;::11 dist anc e ove r which c r oc idoli te s eams a r e 

found = 360 ft. 

From Table 18 it may b e c oncluded tha t only Ree f s 1, 
2 and 4 would hav e be e n mineable proposit ions f or croci

dolite. It i s a ls o s (;e n tha t the tot a l width of 360 
f ea t over which asb es to s se ams a r e distributed is muc h 

in exc ess of the v e r t ic o,l distribution of about 125 f l~et 

in t he s ame Zone on Oran ge Vie vv (T able 16). 

(c) The We ste rb e rg Asb es tos Zone 

As a r u l e this ZOllO is r e stricted t o t he low ermos t 

120 f oo t of th e; V!e s t erberg Bed s. A diab ase sill, ab out 

40 f ee t thick, i s f ound ap proximate l y 35 f ee t above t he 

h i gh e st asb estos se am in tho '..rfest e rberg Mine and is 

ge nerally r eferre d t o as t he Marke r Sill. Acc or di ng to 
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Cilliers (1961, p . 47) this s ill extends to Hounslow 

323 (Q2) :-mel Koegas 32 /j. (Q2) on the northern ba nk of tb.o 

Or::mgc River whore:; it is found in pl?Lces only about five 

f eet above the uppermost reof in this Zone. 

Mining on this Zone t a kes place a t Westerberg (Q2) 

and Koegas 324 (Q2) only . Drilling has indicated that 

the Zone exte nds towards Kwakwas 318 (P2), l ocated 

adjacent to Kocgas 32 4 , but mineralization appears to be 

less promi s i ng . The di stribut ion of the reefs in the 

Westerberg Asbestos-be aring Zone i s shown in Table 19. 

Table 19. - Distribution of crocidolite reefs in the 

Westerbe rg Asbestos- .hua ring Zone 1 Southern Region 

AverA-ge Ave r ageReef Fibre Ma ximuWast e Channel- Numbe r 
of Fibre Length Fibrc~Parting Reef Width se alPS (Inches) Length(Feet) (Inche s) over _

8 
II (Inche s ) 

1. ')~ 
L-Inner 10-4·0 5-15 "8 - 4 

6 1. 2.2.Main 6- /~8 5-15 8- - - 4 4 
4- 1.Bottom 24-40 5-15 8 " - 1 1 

Main8.5 
J. .2.Visser 1~8-82 5-18 8" - 2 l -i 

4 .5 1. 1. :~Bottom 6-12 3-18 "8 - "4 4" 
Visser 

35 ]~. 1. 1
~2Interme- 5-32 2-10 8 - "4 

diate12 
1. 3Outer 9- 48 5-18 "8 - "4 1 

7 1 1. r,Second 3-27 2- 6 8 - "2 "
Outer 

14 1. .2. 3Third 3-24 2- 6 "8 - :2 4 
Outer 

After Cillicrs , 1961 j p . 4·8. 

(d) The Upper Asb 8stos ~one 

As mf:?ntioned earlier (p. 106) this Zone is found 

in the UIJPer portion of a l ayer of f erruginou s jasper 

approxi mate ly 30 to 35 feet thick which separates the 

Middelwate r and the Kwakvvas Substages. The asbestos is 

gene r a lly c oncent rated in a number of f ibre seams grouped 

together so as to form a single reef. The max imum length 

of fibre in these seRms is two inc hes . 
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The development of the fibre soams in this Zone i s 

sporadic. It is locally developed on Koegas 324 (Q2) 

and Kwakwas 318 (Q2) where a little prospecting has 

been carried out, but th~ re e f could not be tra ced on 

the neighbouring farms. Owing to the rela tively rapid 

thinning out of the various substages of the Lower Gri

quat01~ Beds towe.rds the north it cannot be said with 

certainty v'lhether the Upper Zone corresponds with the 

asbestos being worked on Blackridge 193 (03) in the 

Matsap Hills. This does not appear to be thS case bocause 

at the latt er loc ality the crocijolite is found in thinly 

lamin8.ted ironstone which occupies a position near the 

top of the Jasper Substage of the Northern Region. 

Yvorkable asbestos is found in two reefs at Black

ridge 193 (03) which are only 6 f eet apart. The lower 

reef is about 18 inches wide and conta ins a maximum of 

8 seams. The upper reef has an average width of 24 

inches and cont a ins up to 13 seams. The fibre lengths 

in the se se ams vary from less than i inch to about l~ 

inch in places . According to Visser (1958, p. 47) the 

stratigraphical pos ition of the a sbestos reefs on Black

ridge and the adjacent farm Breckenridge 192 (03) cor:;.:'es

ponds with that on Pa nnetjie (Ptn. Naauwhoek 45) (05), 

Me rwehoop (Ptn. Midd81plaats 6) (05 ) , a nd Doradale 9 (0 5) 

to the west of Griquatown which i s tenta tive ly c orrelate d 

with the Fourth Upper Zone of the Northern Region. 

Do ' Intrusive Rocks 

The rocks of the Lower Griq..uatown Stage A.re intruded 

by sill-like, pipe-like and dyke-like intrn s ions of whi (~l'l 

diabase dyke s are the most abund a nt. Because the present 

investigA.tion was chiefly r es trict ed to the Lowe r 

Qriquatown Beds it is not possible to date tte nntrusive 

rocks with ce rtainty. Howeve r, it is felt thA.t the 

intrusive s represent several periods of intrusion, 

ranging from Onge luk l ava times to post-Karroo time s. 

The post-Karroo empl.ai:anel1,t.s, a re represented by Kimberlit e 

pipes a s f or instance on Brits (M2), Postrnasturg Dictr~~+ 

Truter, et 0.1 (1938, pp. L~ 6-49) and Visse r (19 44 7 

pp. 215-217) who h ave also discussed the area beyond 

that c over-ed by the Lewe r GriquA.t own beds recognised 

igne ous r ocks of at le ast four different periods of 

emplacement viz.:

J 
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4 . Post-Karroo empl~cement of kimberlite. 

3. Dolerites of Karron-type 
noritic rocks. 

and related 

2. Mafic rocks of post-Upper Mat 
probably pre -Karroo age . 

sap a nd 

1. Diabas ic r ocks r e l ated to the Ongeluk l avas. 

A microsco p ic a l investigat i on of thin sections from 

sever 'll mafic sills and dykes intrusive int o the Lower 

Griquatown St:J.ge reve"lled that the rocks are as a rule 

much decomposed. The feldspar is g enera lly represe nt ed 

by small irregula r skeleton crystals and occasionally 

by stout l aths which show sub01Jhi tic to ophitic inter

growth with a ltered pyroxene. The IJlagioclase is common

ly he ovily kao linise d or altere d to aggre ga.tes of zoisite 

and secondary epidote. The pyroxene is s eldom fresh~ 

uralitization commonly c ommencing from the edges of the 

crystals. Irregular gntins a nd occ a si o nlll well-formed 

crysta ls of titanite are usu a lly p rese nt, but even this 

miner"J.l is ofte n subjected to se v e r e a lte r at i on \l1Ihich 

re sulte d in the c oncomit ant cryst eJ.llization of Sill/ill 

amounts of magnetite. Other a ccessory minera ls a r e 

calcite and occaSionally s. little quart z . 

Che mic a l a n a lyses , Niggli v a lues, molecular and 

kat a n orms of five s eparate diabase sills intrusive intc 

the Lovilcr Griquatovm Beds a re give n in Table 20. For 

compa rative purposes the ave r age chemic:::tl COITll)os ition 

of material derived from sev e n Karroo dolerito dykes~ 

a nd 8, chemic !},l a n s1.1ysis of the Ongeluk lavA. a nd the cor

r espo n d ing Niggli values a r e also givcn in Table 20. 

The si value differs r emarkably in the various 

diabases which are intrusive as s ills into thc? r ocks 

of the Lower Griquatown St."1ge (T o.b le 20) . The v a lue for 

si varies fr ow 95 to l t~2 a nd in the c orr e sp ond ing 

kat~morm (Tqble 20 ) it is shown that free quartz c ou ld 

only be e xpe cte d in one of the five analysis g iven in 

Table 20, viz. analysis IV (si == 1 42) . The chemic a l 

analysis of material derived from a diabg.se dyke which 

is intrusive into the Lower Gric!.uatown Beds on Vlester

berg also shows a l ow Nige;li value for si and according 

to the katanorm (T able 20Il, VI) n o free quartz is 

present. 

Ni ggli value s c D. lcula ted from the chernic Fll 

analysis of mater i a l derived fr om Karroo do lerite and 

a ndesit e of the Ongeluk l a v a show higher si v a lues 

(12 2-1 /1-2.5) except f or analysj_s IV, T[l.rJle 20. The 
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c orresponding ko.tQl1orms (Table 20D VII and VIII) shc'i\~s 

tha t free quartz c oul d be expected in t he mineralogic al 

c ompo s iti on of t he int rusive r ec ks of Ongeluk l av2 

and Karro o age . 

In thi s r espe ct it i s of interest to no t e th a t 

analysis IV, Table 20, which shows t he prese nce of fr o? 

qua rtz in t ho Ka t anorm i s t hat of diabase which intr"Ltde d 

2, S a s ill on Ou pl aas 304 (L 2 ) and c au sed int ense t hermal 

metamorphism of c ro eidoli tc in th (~ bn,nded iro ns t one . 

The variation in t he tot a l c ont ent of iron, magnc 

s itlm and t he a l1<:::11i s in t he chemic Q,l c omposition of 

mafic r ocks int r u s ive int o t he Lower Griquntown St age i s 

c ompare d vv i th that in dol er i t o of Karroo Ago in Fi gu r e 

8. The r espective va lues obt a ined from seven analyses ef 

Karro o dolerite (Vi sse r, 1964 , Analyses 607, 609, 617, 
620, 621, 622 and 625) plott e d as filled in cir cles on 

figctre 8 fo.. ll within a c ompar atively small field . 

The resPJctive va lues derived from ana lys8s of 

diabase vvhich intruded t he Lower Griquatown Sta ge, 'Nh~;n 

pl ott ed , a r e appr eciably s ca tterod . Tha t of diabase 

from s ill i ntrusi ons a r e r oughly re strict ed to throG 

different fi e ld s; analyses III, IV a nd VIII, a naly ses 

I and V a nd analys i s II. 

Ana lyses III , IV and VIII and also VI hav e app r ox i

mately the same iron-cont ent (F e " + Fe " , ) as that of 

Karroo dolerit e; (VII), but t he first t hree c ont a in l es :::; 

magne sium and s lightly more a l kali,s (Na + K). Analys i s 

VI c ont .a ins mo r e; magnes ium than t he forme r three men

tioned a na lyses as we ll as the Karroo dol e ri te , but 

c ontains appr e c ii:lbly l ess a l kali s . 

Ana l yses I and V ar e of d i abase f r om sills a t 

Pomfret a nd Taaib osc h Put s , r espec tive l y and corre spond 

close ly in iron-, magnes i um- and a l kali-c ont ent. They 

differ from t h e Karroo dol e rit e in tha t they have 

slightly l e ss iron and a llm li a nd a h i ghe r magne s ium

c ontent. 

Analysis II i s of diabase fr om the hanging-wall 

sill at the Westerberg Asbestos Mine . It diff e r s remark

ably from t he Ka rroo dolerit e a nd a l so from t he other 

analyses . It contains much l ess i ron, morc ma gnes i a 

and abou t t he s ame amount of a lka li s . 

Figllr e 8 shows that diabase from intrus ive sills 

in t he Lovve r Gri qu a t own Stage c ould roughly b e divided 

into three di f f e r ent groups; t h ose which correspond 

clo se l y in chemi c a l c ompos ition with Ka rro o dolerite 
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and Onge luk l av a ( No ' s . I II ? I V cmd VI II ) , [1 s ec ond 

group 1Nh ich c ont a i ns l ess i ron but mor e magne s itun 

(No ' s . I a nd V) ~nd a third group, r epr esent ed by ona 

ana l ys is only, wh ich co nt a ins c onside r ab l y l ess i roTI? 

a nd more ms,gnes ium (II ) . 

'['he di ab ase s ills va r y r emar kab l y in t h iGkness . 

Mos t s ill s att a i n a thickness of l e ss than 100 feet , 

gene r ally varying betweon 30 a nd 50 f ee t and t hey may 

b e found on any s t rat igr aphical ho rizo n in t ho suc ce s 

s ion , fr om clo se l y E).bov8 t he Dol om it e (Taa i bosc h Put s 

499 , Postmasbu r g Di strict ) t o near t he to p of the Bnn

de d Irons tone Subst a ge (Han ging- wall s ill? Wes t erberg? 

Pri e s ka Di strict ) . The t h ic ke st a nd most persistent 

d iab a se s ill obse rved i s pr e s ent close ly ab ove t he I n·

t e rmedi a t e Asb e st os Zone in the Sout hern Reg i on ( p . 10 1) . 

Some s ills a r e c onc orda nt over l ong di sta nc es wh. re as 

othe r s are only s li ghtly trsmsgr e s s i ve e . g . the s ill 

on OupL:ns 304 . 

Dykes are extreme l y abu ndant especi ally i n t he 

Northe rn Region. The mo st fav ou r ed dire ct i ons a long 

v'Thi ch t he dykes a re intrude d a r e shown in f i gure 6. 

In th i s fi gure t he s trike direct i ons of al)out 200 dY]~';:3 

were pl ott ed an d it shows t hat the ma j orit y of the 

dykes s tr ike in a direction b e t weo n N50E a nd N60E. 

The next mos t f avour ed d irection i s b et we en N40E and 

N50E, so t hQt about 40 p e r c ent of al l dykes in t he 

a r ea s trike be t ween N40E and N60E . Approx i mat e ly 15 

pe r c ent of the dyke s in t he r e gion s t rike be t weeD 

N60E and N80E bringing t he t otal NE and E~m trend i ng 

dykes up t o 55 pe r c ent of all dykes i ntrus i ve i nto 

the Lov'le r Gri qu a town St age 0 

Only ab out 20 per c ent of t he dyke s s trike in a 

n orth- wes t e rly direct i on and a lmost all t he dykes 

tre nding in t hi s d i r ec t i on a re f ound in the Southern 

Regi on and pr actically non e in the North ern Regi on . 

A v er y sThal l propor t i on of t he dyke s s trike north- sout h. 

M~my of the mafic dykes we r e intruded a l ong 

f au lts? but the ma j ority of t he dykes which trend 

north- e,::,_st a re not assoc iated with f aulting . Most 

p r om inent f ault s in the entire a r ea a re t h r ust - and 

n orma l f au l ts a nd c ommonly strike be t vve e n 20 0 west 

and 20 0 eas t of nort h , directi ons in which di abas ic 

dyke s se l dom s t r ike . Fi gur e 7 s hovv s thnt only a, v er y 

smal l numb er of the dykes s tr i ke in the same direc tion 

a s t ha t in which most fau l ts are trending a nd fur t her 

i l l ustra t es t ha t onl y a few of t he dykes with the 
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prominent north-eastern trend are associated with 

faults. Th2 prominent northe rly direction in which 

most faults strike coincides with the strike of the 

major thrust f aults in the Postmasburg area and are 

of post-Mat sap age . Most of the mafic dykes which 

strike northe a st are displac ed to some degree by 

faults which trend more tO INards thc; north, which indi

cs,tes that these dykes were emplaced before faulting 

took place during the post-Mat sa p pe riod of crust a l 

deformation. It the refore appears as if most of the 

mafic dykes and sills W3re emplao e d pr ior .t.o or during t h 

early stages of post-Matsa p deformation but some, 

especia lly those oc cupying fault-zones which trend 
north-south a re of post ~lYi a,tsap age . Some of the 

dyke s and sills caused therma l metamorphism of the 

crocidolite viz. on Oupl ~as 304 (L2) and Koretsi (Hl ) , 
showing them to be emplac ed contemporaneous with 

or after the forma tion of the crocidolite. 
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