
I. Introduction 

The history of crocidolite in south-Africa dates 

back to the years between 1803 and 180 6 when a German 

geologist, H. Lichtenstein, on an expedition into the 

Orange River valley, came across an exposure of asbestos 

ne a r Prieska . The lavender-blue colour of the mineral 

contributed to its first na me viz. 'iBlau-Eisenstein" 

(Sinclair, 1955). Several years later, in 1831, the mine

ral was re-examined by Stromeyer and Hausmann, who pro

po s ed the n ame crocidolite, t he n ame by which the mineral 

is still known today (Sinclair, 1955). Crocidolite is 

named from the Gre e k word ,,,,, '(· i.. ~ $ (na p or pile of cloth, 

generally; "a piece of wool"). 

Actual mining of crocidolite in the Cape Province 

commenced in 1893 when the Cape Asbestos Compa ny, v,rhich to 

d a te still operates in the area, ac~uired surface- and 

mineral rights on a portion of land at Koegas in the Prie s 

ka District. In those early days of crocidolite-mining 

the mineral was chiefly recovered by Coloured inhabita nts 

of the present Hay a nd Prieska Districts. The Coloureds, 

working in independent groups on a contract basis, sold 

the asbest os recovered by them to t h e Ca pe Asbestos Com

pany. The mining method s applied at that time were r a t h er 

primitive a nd embra c e d the exploitation of numerou s small, 

isola ted surface-e xposures o f non-oxidised fib re by pick 

and shovel. Indiv idual deposits were mined to a limited 

depth only and the ma terial recovered was hand-cobbed to 

separate the f i bre adhering to the banded ironstone host

rock. The i'cobs" were t h e n sold to the Company. 

The contributors who were responsible for their own 

discoverie s of new expo sure s of crocidolite t ravelled f a r 

and wide in their hunt for new and more promising deposits. 

They fina lly traced crocidolite expo sures from Koe gas 

southwards to beyond Prie ska and a lso to the north towards 

Gri~uatown a nd Kuruman, many miles from the original point 

of di s covery. Evidenc e of their exte nsiv e wandering s and 

prospecting activities is reve a led by the numerous s h a llow 

pits andeX~yations which toda y are found along almost 

the entire range of the Asbestos Mount a ins. 

As time pa sse d the inc re asing d e ma nd for a sbestos 

f ibre called for the gra dual impr~vement of mining me tho d s 9 

ore tre atment and the discovery of l arge, individual 

a sbestos deposits. Shafts we re s unk and underground 

mining for asbe s tos commenc e d on a sys tematic basis. Under·

ground pro s pecting was c a rried out e xclusiv~ly by 

dev e lopment a long a part i cular asb e sto s -beari n g 
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reef * and the stoping out of the entire fibre-bearing 

zone followed as development progressed. Because the fibre 

is commonly found in localised pockets the miners often 

ran into barren or unpayable ground? on which occasion 

prospecting drives were put in in different direct·ions in 

the hope of locating anoth2r payable pocket. This manner 

of prospectin~ often led to a protu.sion of tunnels running 

in every conceivable direction and the large number of 

apparently unnecessary drives which are found today in 

many of the older mines bearstostimony to the general un

predictable behaviour of crocidolite deposits. With the 

later incorporation of surface-drilling? firstly by means 

of jump-drills and lately by air-drills as well as diamond

drills, crocidolite deposits could be delimited and mining 

lay-outs could be planned before actual mining commenced. 

Today several large mining companies operate in the 

entire area in which crocidolite is known to occur. Amongst 

the companies are the Cape Blue Mines (Pty.) Ltd.? the 

pioneer company in the blue asbestos field, the Griqualand 

Exploration and Finance Company Ltd., the Kuruman Cape 

Blue Asbestos (Pty.) Ltd., Wandrag Asbestos (Pty.) Ltd., 

Danielskuil Asbestos Company Ltd., Dublin Consolidated 

Asbestos Mines (Pty.) Ltd., and the Glen Allen Asbestos 

Ltd. Lately a new group in the crocidolite field? 

Merencor Asbestos Mines Ltd., investigated an extensive 

area some thirty miles north of Kuruman and opened up 

s everal promisinp deposits of crocidolite. Apart from 

these bigger mining concerns there are a lso a number of 

smaller syndicates operating in this field j most of whom 

are contrioutors to one of the larger companies. 

Techniques for the location of new crocidolite de

posits have rapidly improved eluring the last decade. 'Hhe rG 

formerly outcrops of crocidoli te 'Nere virtually regarded 
as the sale indication of possible fibre deposits at 

greater depths, attention is at present also focussed on 

certain geological structures which are associated with 

crocidolite deposits. The continuation of seams of cro

cidolite to great depths, not so long ago regarded as 

quite improbable, has been proved by drilling and deep
level mining at a number of localities. 

Because of the diversity of present the ories regarding 

*The mineral occurs interbedded in banded ironstone 
and a single interbedded layer of asbestos is generally 
referred to as a seam or less often as a band of fibr e . A 
group of closely spaced fibre seams that can be mined 
together as a unit is referred to as a reef whereas a 
group of reefs occurring close to one afiCi"'ffier, but separa
ted by barren rock of varying thickness, is referred to as 
a zQne. 
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the origin of asbestos and the differences of opinion 

as to whether the crocidolite deposits are associated with 

certain geological structures or not, the writer commenc ed 

an investiga tion of the crocidolite deposits in the 

Northern Cape Province in May 1963. 

The purpose of the study was to thr ow more liGht on 

the mode of occurrence of crocidolite, the origin of the 

asbestos, the structural associations, i f any, the mineral

ogy of the host-rock and the estimation of ore-reserves 

where possible. 

The pre sent invc:~ stigation included the study of in

dividual crocidolite deposits in the ma jority of asbestos 

mine s which are be ing ope rated today in the entirR Northern 

Cape Asbestos Fie ld. 

To fulfil this purpose detailed underground mappinc 

ViaS carried out in two of tho opera ting mine s in the Kuru·

man a r ea, viz. the Depression (12 ) and Eldoret (HI) asb e s 

tos Mines .. Owing to the restricted underground deve lopm8nt 

in the th8n nevv mine on Sldoret the complete stru.cture 

with which the a sbestos deposit is associated could not b e 

unrave lled. Attention wa s also given to the Warrendale 

Mine located on Botha (M2) and the Glen Allen Mine ( R3) 

ne a r Prie ska. Availa"bl e detaileo. underground plans of 

thes e two mines and a detailed assay-pla n of the old por

tion of the Vi arrc;ncL11e Mine helped considerably to demon

strat e the r e l ations between geological sttucture s and 

economic deposits of asbestos. In addition to the work 

c :=trriod out at the mine s me ntioned above, a dditional unde r

ground obse rvations were also made at the following asb e s 

tos mines in the Cape Province: Pomfret no. 2 Mine (134), 

Bute Mine ( 0 2), Korctsi South Mine (HI), Riries Mine (II), 

England Mine (II), White Rock Min8 (11), WhitebankMine 

(12), Owendale no. 2 Mine (M2), Groenwater Mine (M2), 

Blacl\: Ridgc Mine (03) and thc!Nest e rberg Mine ( C2). 

Other mines 1ii!hich we re not in ope r a tion during th r3 

course:; of the invc stigation or which 11a(l 1t c(;n worked out 

in the pa st W8rc also visited and supplied valuable infor

mation. They include the Cairn Brae Mine (S4), Nauga 

Mine (R2), Buisv12i Mine (R3), Orange Vie w Mine (Q3), 

Geduld Mine (R3), Erfrus Mine ( Q3) , Kameelfontein Mine (Q3), 

Kle in Naauwte Mine (Q3) and the Stofba kkie s Mine (R3), 

all of which are located in th~ Southern Region . 

Thc investigation further included the study of the 

rock types constituting the diffcTr.."! nt substag8s of the 

L01fver Griquatown Stage in the fi e ld. Spc; cial attention 
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was give n to thc, rocks of the Banded Ironstone Substage, 

which is the host-rock of all the economic de posits of 

crocidolite e xploited in this field. 

Prior to this investigation various members of the 

Geological Surve y had carried out dE: tailed regional ma pping 

in large portions of the area in which the Lower Griqua

to'wn Beds arc expose d. Ge ological maps of these areas 

were available during the present study and expedited thf~ 

investiga tion. Bore-hole results and drill-cores werG 

obtained from severa l of the asbestos companies ope rating 

a t pr e s ent a nd provide d valuable information with r e gard 

to the v e rtical distribution of asbestos-bearing zone s in 

the Bande d Ironstone Substa ge as we ll as the distribution 

of mineralogically different f acies of the b a nd e d. ironstone , 

For the regional study of the diffe rent rock-types 

constituting the Lower GriCiuatown Stage it l.'l a s nec e ssary 

to do reconnaissance work in thos e are a s which had not 

be e n r e ma pped by the writer himself. Some of the areas 

where only reconnaissa nc e work was done were recently 

remapped by members of the Geologic a l Survey and by l\Ir. 

P.D. Fockema, g@ologist of Griqua land Exploration and 

Fina nce Company Ltd. D,nd include most of the stretch of 

country betwe e n Danielskuil and Pomfre t a nd around KO Cg'l,S . 

The writer carried out regiona l geological mapping in the 

Danielskuil area, in the area immedia t e ly north of Gri

quatown and in the a rea betwee n Griquatovvn and Pricska ; 

a tot a l o f more than 1,000 squaTE3 miles vI/as mapped. 

Spe cia l a tt ention wss give n to the a r eal distribution of 

marker-b e ds a nd the a~bestos-bc;arin : zone s. De tailed 

measurements of the width a nd the vertica l distribution 

of the asbestos-bearing zones we r e carried out a t severa l 

loc a lities whereas in others the vertic a l distribution W:J.S 

c omputed from bore-hole results obtR..incd from priva te 

companie s. 

The study further include d a miner~logical investi

ga tion of many spe cime ns of the b a nded ironstone a nd t h e 

associated crocidolit e . Microscopical, X-ra y and diffcrGn

tial therma l studie s were carried out on the specimens. 

A. Loc a tion and Extent of the Area 
= ... -

Crocidolite in the Ca p ? Province is a s s ocia t e d with 

the sediments of the Lower GriquRtovm Stage of the Pr (~ t o ri :1 

Series 1 Transvaal System, in which the mine r a l is found 

as interbedded, conformable cross-fibre se a ms at dif f(? r cnt 

stratigr2.phic ."?l horizons. Being confined t o the lovve rm o s t 
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stage of the Pretoria Series in the Cape Province, economic 

deposits of crocidolite are found sporadica lly over the 

cntire area covl';re d by the se rocks 9 the areal distribution 

of which is shown on the accomp~nying m~p (Fold e r 1). 

The arca in which the crocidolite-bearing rocks a re 

found i s bounded on the west and the east by longitudes 

22 0 151 east a nd 24 0 15 1 east , respectively and on the 

north and the south by latitude 25 0 40 1 south and 30 0 00 ' 

south, respectively. This area embraces parts of the 

Divisions of Prieska 9 thy 9 Postmasburg, Kuruman 31ld Vryburg 

a nd men.sure s some 300 mile s in :J. north-south direct ion, 

C omme nc ing some 20 mile s south of th(~ township of Prie skJ., 

~nd extending northw~rd towqrds the border b e twecn the 

Republic nnd Botsw;:mq about 130 mile s north of Kurum8,n 

(Folde r 1). The stretch of l and covered by the Lower 

Griquatown Beds reaches its mrlximum e'o'.st - west dimension 

between Niekerkshoop ('"nd Grio...u<1town in the southern r egion 

whe re it me asure s some 50 mile S :'icro ss (:Poldcr 1). 

The crocidolite-bearing formation is exposed as :'m 

almost continuous belt of hilly r'1.nges from south to nor th . 

Outcrops of the rocks a re excellently exposed in the 

southern portion of the b elt, but f rom about 55 miles 

north of Kurum~'.n tow"lrds the northe rn extremity of the 

qrea extensive portions of the Belt a re covered with 

r ecent, wind-blown K~lahari s8,nd. 

In the Friesk~ area the most southerly outcrops of 

the crocidolite-be~ring strat~ 8,r 2 exposed on Doorn- Berg 

Fontein (S4), loc nt ed some 23 miles south-south- east of 

the village of Prieska . From this point the belt trends 

north-north-we st to beyond We ster berg (02) which is 

loc a ted on the southern bank of the Ora nge River. The 

outcrops of siliceous a nd ferruginous rocks form a con

spicuous r cmge of hills known as the Doringbcrg Range . 

Crossing the Orange River tow~rds the n orth and the cast 

the be 1 t continue s northward: fJ,S a serie s of hills tr(~nding 

north-south a nd is known :J.s the Asbestos Mountains in th3 

Hay District, i.e. south and north of the village of 

Griquatown , and as the Kuru.man Hills in th e: vicinity of 

the village of KUrulWLD . 

The Asbestos lViountains'lnd the Kurum :=m Hills r epr e

sent the eqstern fl~nk of a series of shallow, doubly 

plunging synclines sep '1r'3_ ted by gentle ant iclinal a rch8 s . 

The axes of these structures strike a pproximately par 8.11e l 

to the trend of the r 2nge of hills . Andesitic lava of 

the overlying Middle Griquatown St8.ge is preserved in th(~ 

troughs of the; m:'1.jor synclines vlhereas thG underlying 
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Dolomite Series is exposed a t a numb e r of places on the 


eroded cres ts of the gentle a rches . 


Owing to r epeRted synclinal ~nd ~nt iclinal f o l d ing, 

combined with the distribution of the ove rlying andesitic 

l s.v 8. , the b e lt of Lowe r Griqu8.town r ocks e xtends n nrth

wa rd s from ~ point west of Griqu Rtown, as t wo sepa r a te 

bra nches of vari ~ble length and breadth . The westerly 

brmch which r eprese nts the I.~es t e rn fl,nk of the Ongc luk

Witw8.t e r syncline e xt e nds n orthwa rd t o (:1, point ab out 22 

miles south- west of Postmn sburg (Folde r 1). The northe rn 

e xte nsion of t his br, nch is e xpos ed in tho imme dia t e 

vicinity a nd to the east of Postmasburg from where it 

continues northward to morge with the eastern belt s ome 

16 miles north-e~st of this t own. Not f a r tiorth of this 

point the r a ng e of hills ag::l in s e para t es into two bra nches , 

the we stern branch r e pre senting the we~tern fl [mk of the 

Dimoten syncline . 

The e ast e rn bra nch f orms 0, continuous b e lt of high 

ground from south of Griclu a town to about 50 mile :5 north 

of Kuruman where the topogr c'tphy fl a tt e ns out and tho r ocks 

of the Lower Gri qu a t own Stage a r e c overed over l a rge 

stret che s with wind- blovm sand . Fartho r n orth in the 

e nvironme nt of Heuningvlei '"md 8,ga in in the vic inity of 

Pomfret the S8 cLime nts o f the Lov-vcr Griqua town Stage build 

a serie s of l ow hills which rises as a distinct f e8,tur c 

above t he surrounding f8atureless, sand-covered plat2au. 

East -north- east of Pomfret outcrops of these sediments 

a r c sporadically e nc ounte r ed until the bord e r of Botr:H" ':ma 

is reached . 

Depo sits of crocid olit e a sbestos of economic imp or


t anc e are fcund a t s e v e r a l c entres throu ghout the e ntire 


a re a occupied by the r ocks of the Lower Griquatov~m Stago .' 


The best knovm and s o f a r the most promising deposi ts a r e 


l oc ate d in the a re a north a n d south of Prieska , including 


the Weste rbe r g, Koegas j Glen Allen a nd Cairn Brae mines, 


south of Dan i e lskuil j between Da nielsku.il a n d Kururn3.n, 


f immod i CL t e ly west and n orth of Kuru,ma n, the a r ea a round 


Heuningvl(~ i a nd the Pomfr e t a rea which i s the loc a lity 


situated farthest north? where crocidolite a sbesto s is 


b e ing mined. 


Owing to the r e c e nt fluctuat ions in the market pri.ce 


o f crocidolite and partly as a r esult of insufficient 


res e rves of asbestos or the 10 \.'/ grade of the available 


m8,teriRl, seve r a l smqll crocidolite mines in the Northern 


Cape Asb es t os Fie l d were closed down during the pa st t wo 
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t o thre e years. Bec :::~us e of this the numb e r of operating 

mines in tho Priosk a area is limit e d to thre e only, viz. 

the We ste rb e rg (Q2), Ko e gas ( Q2) and Gle n Allen Ivli n8 S (R.3) 

(Folde r 1). 

Until about a ye a r a go mining of crocidolite in the 

Griquatown a r e a was in progres s at the Bla ckridge mine ( 0.3 ) 

located some .38 mile s west of Griquatown. Mining ope r a tions 

at this centre have ceased since , with th(~ r e sult tha t n o 

operating mines are located at prese nt in the Griquatown 

area . 

In the a r ea immediately south and W(~ st of Daniclskuil 

and north-east of Postma sburg some five asbe stos mines a r c 

at present in operation. Thes e minos are located on the 

farms Ouplaas (L2), Owendale (M2) and in the old Groc D'.va t e r 

Native Reserve (M2) near Postma sburg. The Warre nda le mine 

situated on the farm Botha (M2), ab out 14 miles south

south- west of Danielskuil has closed down r r,; c ontly. 

Mining activities for crocidolito asbestos in the 

a rea b otwoo n Da nie lskuil a nd Kuruma n a re a t pre s 8nt c on

c e ntrat ed on the f a rms Gre yling (lltn. of Bolham, K2), 

Bre tby (K2) 9 St rclly (J2) a nd Bost'll/ell (Ptn. of Bestwood? 

Jl) . The latte r f a rm is situated c n the wc;st o rn limb of 

the Dimoten syncline whereas a ll the others a re l oc a t ed 

on the eastern belt of tho Lower Griquntown Be ds. 

The Kuruman a r ea which stretches fr om about 7 miles 

south-west of the t own to some 30 mi18s nort h -west thereof 

includ8s several opera ting mines a nd is tod~y probably 

the biggc st croc i dolite-produc ing Rron in the Cn.pe Provinc e . 

'Nell established ::csbestos mines a r e loc a t e d on the f8..rms 

Asbes (12), Whiteba nk (12), De pression (12), Riries (11), 

Mt . Ve r a (11), Engl~nd (11); Eldoret (Hl) ~nd Koretsi (Hl), 

the latt e r farm b e ing located within the Lowe r Kurumc-w 

Native Reserve. A shaft has r ecently be on sunl{ on the f:t r m 

Ettrick (11) to st ~rt with the developme nt of a n a ppa r ent l y 

promising n e w mine . 

On the f 'lrm Amy's Hope (Fl) located not f a r n orth !) f 

Tsineng (G2 ) p 'lyable deposits of crooidolito fibre have 

b oe n proved by drilling a nd mining on one portion of this 

farm is a lready in progress . Between this point and the 

next ~ at the But e Asbestos Mine (C2), locate d in the 

Heuningvlei area fA.rthe r north, no operating asbestos 

mines exist today. The Bute Asbestos Mine is the only 

operatinf mine in the HlJuningvlei area. 

The crocidolite asb estos mine loca t ed f a rthe st north 

in the Nort hern Cape Province is the Pomfret Asb e st o s Mi ne 

(B4) si tUClted on the f a rmb e g.ring t he S~lm E: n~me . Cr_oci(ln
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lite has a lso been mined on the f 8.. rm Const2.bl e (B3) in 

the vicinity of t ho Pomfret Mine r~, ncl. futur e explora tion 

c ould well prove p:s:., YFlb l e croc i do lite deposits in the 

environment . 

Exc ept for thos e c entre s where crocidolite mine s exi st 

tod'-'c Y, mining of "tUd prospecting for t h is mine r 8, l during 

the pa st were c 'lrried out i:t t a l o..rge numbe r of l oc a lities 

in the Northe rn Cape Provinc e . To indicate the wide dis

tribution of crocidolite in the Lower Griqun. t own Beds a 

list of crocidolit o-bearing loc alities ha s b ee n c ompiled 

fr om av a ilab l e sourc es of inform2,ti on Qnd the f ?crm name s 

a r e give n in Table 1. The inclus i on of n. particular 

loc alit y in the list does not nece ssarily imply that 

crocidolite i s found in economic Quanti ties at th[l t l oc a 

lity. 

TFlble 1. - Crocidolite-bearing l ocalities in 

the Northe rn Cape Province 
i ... S ==== 

Dist rict LOC8.1ity Remar ks 

Prieska Asbestos Ree fs Ptn. of 13 miles SST.:: of Pri('s 
Ke1kams Poort Pr Q 2- 2 ka 

Br n.kpoo rt Annexe Ptn. of 6 miles N. of Prie sk~l. 
BT":tkpo ort 0 . 363 

Buis Vle i V.W. Q 9 - 19 10 miles Nii..: of Pri esk'1 

Enke lde wilgebcomf on 10 mil es NNW of Prics
t e in 0.347 ka 

Geduld, Ptn. Middel 14- miles J\TW of Prieska 
water Pr Q 1 - 34 

Ge c lbeksdam Ptn. Riet 14- miles E of l'Ihrydalc 
fontein V. W. Q 8 - 15 

Glen Alle n Ptn. Bu is 10 miles ViNYl[ of Prie s -
Vle i V.W. Q 9 - 19 ka 

Ka lkfonte in Pro Q 3 - 14 miles NVJ of Pric; 8 

11 (Ni'lugn. IVJine) ka 

Keikams Poo rt Pro Q 14- miles SSE of Pries 
2 - 2 (C a irn Br ae k.:l 
N;: inc) 

Kliphuis o. 359 6 miles N of Pricska 

Kransf ont e in o. 358 8 mile s NNE of Pries ka 
Lovedi:tle Ptn. Prie ska 18 mile s S"'2 of Pri cskA. 

Poort V.W . Q 6 - 1 

Middc lwa t e r Pro Q 20 mile s NV:! of PriGs k 8. 
1 - 34 

Naauwgekneld V.W. 8 mile s NW of Prie ska 
Q 6 - 9 

Nau ga V. 'N. Q 6 - 3 22 miles N'N of Prieskcl. 
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:District L()co.lity Remarks 

Prieska Orange View Ptn. 13uis 16 miles NNW of Pries
Vlei V.W. Q 9 - 19 ka 

Prieska Pe art V.W. Q 7 miles WSW of irieska 
6 - 1 

Pricska Town L:mds 

Pr. P. 1 - 9 


Redla.nds Ptn. Keikmns 20 mile s SSE of Prie s 
Peart Pr. Q 2 - 2 ka 

Riverside Prieska Town 5 miles W of Pricska 
Commonage Pr. F 1 - 9 

Rooidam Ftn. Karabe~ 7 miles SSE of Prieska 
Pr. Q 1 - 6 

Stofbakkie so . 360 3 miles N of Prtcska 

Westerberg Ptn. Riet 14 mile s ENE of M'J.ry
fontein V.W. Q 8 - 15 ds,le 

Wilgebooms :DRill O. 348·· 12 miles N of Prieska 

Zaragabie Pricska Town 4 miles W of Prieska 
Commcn:'1ge Pr. F 1 - 9 

Hay Avo ndrust 0 10 8 miles SW of Gri
quat own 

Bla1.uwb oschkuil 380 12 miles NE of Niekerk:;
hoop 

B l ~.3,uwb oschpoort 349 9 miles SSW of Nie
kerkshoop 

11 miles S~ of Nie
kerkshoop 

BL-wkrtdge 193 38 miles VI of Griqua
town 

Breckenridge 192 38 miles W of GriqU'Cl. 
town 

Bultfontein 327 8 miles SE of Koegas 
Cons nltdated 210 36 mile s 'iv]\fN of Gri

CluatO\vn 
])orad,-=>. le 9 6 mile s SVl of Griqu3,

town 
:Durandt S8 P: l,n 55 4 Iil iles NNN of Griqu <1

town 
:Duttseput 53 10 miles NNVI of Griqu8.

to"vvn 

Elandsfontein 395 17 milcs SSlii{ of Gri
quatown 

GriQuatown Town La nds 

Groot :Doorn 9 mile s SSW of Griqu:], 
tovvn 

Gro ot Nanuwte 339 5 miles SIN of Niekerks-
hoop 

Hopefi e ld Estate 16 miles "- .N of urlqua
o 551 ond 0 552 tovvn 

Hounslo\',1 323 2 mtles NW of Koe g elS 

Kafir Kro1.ns 379 8 miles NE of Niek r:: r ks -
hoop 
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District Loc a lity Remarks 

Hay Kamcelfontein 338 13 miles SW of Niekerkshrop 

K:.uncelpoort 368 5 miles SE of Niekerkshoop 

Klein Naauwte 346 15 mi l es SW Df Niekerks
hoOp 

Klipfontein 381 12 miles NE of Niekerkshoop 

Klipnek 132 13 mile s NE of Nieke rkshoop 

Koegas 324 30 miles W of Niekerkshoop 

Krans Hoek 396 14 mile s S:.;./ of Griquat own 

Kwakwas 318 5 mile s r-rE of Koe gas 

Le e lykst 8,~l,t 320 7 mile s r-m of Koe gas 

Lecuwvlci 553 21 mile s NNE of Griqu9,t ovm 

Lockshoe k 567 13 mile s N~v~! of Gri qu a t ow n 

Martlow 13 12 mile s SS1.[;! of Griquat own 

l'Ilerwehoop (ptn. of 7 mile s W of Griquato 'Nn 
l'Iliddelpla"1ts 6) 

Naauvvpoort 144 8 mile s N'L of Niekerkshoop 

Pqnne t j i 8 (ptn . of 3 mile s IN of Griquatown 
NnJlUwhoek 5) 

Pypwater 321 5 mile s NNW of Koe gas 

Rooisand 345 11 miles SSW of Ni e kerks
hoop 

Sandfontein 356 7 miles S of Niekerkshoop 

Spioenkop 383 15 mile s E]\ill of Nieke rk s -
hoop 

Stilverla:l.t 315 12 miles N of Koegas 

Kloof 148 7 mil(?-s NE of NiekGrkshcoj! 

Vq,,0,lkop ~ 2 miles SSW of Niekerks
hoop 

Zeekoeneus 357 10 miles S of Niekerkshoop 

Postmn,s-· 
burg 

Barker Ptn. Cart e r 
Block 458 

8 mile s SYV of D,'],nie lskuil 

Billinghurst Ku (~ 20 mile s NW of D'1.nie lslmil 
4 - 24 

Botha Ptn . Ca rter 1 2 mile s SSVI of D;::mie lskuil 
Block 458 (\T!ar
renda l e Mine) 

Brits Ptn. Carter 15 mile s SSI!l of Dan is Iskuil 
Block 458 

Crmvley Ku Q 9 - 1 20 mile s NW of D;miclskuil 

D':mic:~lsku il To wn 
Lcmds 

Derbi 196 13 miles N of Da nielskuil 

Do ornfontein 307 21 miles ]\ill of Postm2sburg 

Doornvlei 305 6 mile s W of DaniG lskuil 

Dunrovin 260 6 mile s NHli] of D:::mie lslruil 

Fa rm 492 4 miles S~ of Postmasburg 
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District Locality Remarks 

Postm9,S
burg 

Kurum:ID 

FnTm 308 

FDTm 251 

Garingkloof (Ptn. 
of SkietfoYltein 
252) 

Gr3-smc re 

Groenwa ter 453 

Jacobsfontein 501 

Klipvlei 456 

Ouplaas 304 (Ou
pla,as Mine) 

Owe nda le Ptn. Car
ter Block 458 
(Owend a,le IYlint~ ) 

Rietfont8in 309 

Rooipoort 473 

V!arrond i.le Ptn. 
Ca rte r Block 458 

Amysh ope (Amy shope 
M.ine) 

Asb o s Gr. 4/1937 
(A sb e s Mine ) 

Best"lc ll Mine 
(Gathlose N'3.tiv2 
Re S (~ rve) 

B2stvv nod Ku Q 
L~ - 14

Boxmc or Ku Q 5 - 1 

Bosrcmd 1 Ptn. 
Ncvvstcad Ku 
Q 4- - 29 

Bretby Ku Q 3 
22 (Bre tby Mine) 

C:l.rrington Ku Q 
10 - 4 

Cubbie Ku Co 5 - 35 

Eldore t B 1335/ 
1914- (Eldore t 
Mine ) 

Elgon Gr. 7/1927 

Engla nd B 13 34/ 
1914 (Engln-nd 
Mine) 

Ettrick Ku Q 8 - 6 
(Ettrick Mine) 

17 mile s WNW of Danie lsku il 

7 miles N of Danielskuil 

6 miles NIT·;; of Dsnie lskuil 

20 mile s N1.;.r of DMielskLJ.il 

14- mile s NTI of Pos tm!Cisbtlrg 

18 mile s SSVI of Danie lsku il 

9 mile s WNv} of D:cmie lskuil 

5 mile s SV! of Dnnie lskuil 

9 miles S\,~T of Danie lskuil 

18 mile s VlNVl of Dan i s lskuil 

8 miles E of Postma sburg 

11 mile s 88V.7 of Danie lskuil 

16 mile s Nl'ilN of Tsineng 

8 miles VI of Kuruman 

25 mile s 8W of Kurum cln 

25 miles 7i8Vl of Kuruma n 

9 mile s Vl S\! of Kuruman 

18 mile s SSW of Kuruman 

2 6 mi18 s 8 of Kurum?cn 

8 mile s SV! of Kurum:m 

16 miles SSE of Kurum =.m 

24 miles NV/ o f Kurum:m 

12 mile s 'lIN'} of Kurum'-:m 

2L~ mile s ITiI of Kuruman 

1 2 mile s YI of Kurum::m 

Exit Gr 8/1927 11 miles WN··I'/ of Kuruman 
(Depre ssion Niine) 

(' V.,iFairholt Ku ....l 4-8 8 miles of Kuruma n 

Gamohacm Gr. 9/1924 8 miles ]\TN of Kuru_man 
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TIistrict Loc8,lity 	 RGm8,rks 

Kuruman 

Vryburg 

Gamolilo Ku F 4 - 1 

Greyling Ptn. Bolham 
Ku Q 8 - 25 

Happy Valley, Ptn. 
Cubbie Ku CO 5 - 35 

Horeb 41'74-/1926 
Hurley Ku Q 6 - 15 
Koretsi Lower KUrtl 

man Native Reserve 
(Koretsi South 
Mine) 

Lnmbley Ku Q 6 - 6 
L8.ngle y Ku Q 9 - 25 
Lower Kurum,,:m Native 

Reserve 

Mansfield Ku Q 6 - 21 
March 4648/1948 
NIt Roper Gr. 1/1925 
Mt Vera Gr. 15/1923 
New Castle Ku Q 
7 - 25 

Newste ;J,d Ku Q 4 - 29 
Riries Gr. 6/1923 

(Riries Mine) 

Saa mwerk 2952/1928 
Strelley Ku Q 5 - 4 

Ventersrust Ku 
F 2 - 5 

Vlhi t ebank Ku Q 10 
19 ( 'Hhitebqnk Mine) 

Wonderwerk Bl ock AA 
Ku F 2 - 1 

Woo dst ock Ku Q 6 -19 

Bute Vr. C. O. 1 - 61 
(Eut e Mine) 

Campden Vr. C. O. 1 
68 

Che ddar Vr. Q 11 
28 

Clifton Vr. C.O. 1 
411

Constable Vr. Q 11 
28 

C	onwccy Vr. C. o. 1 
65 

TIe a l Vr. C.O. 1 - 57 

Halifax Vr. 0 .0. 1 
56 

9 milGs N of Tsineng 

31 	mile s S of Kuruman 

23 	 miles S of Kuruman 

11 miles N of Tsineng 

28 miles S of Kuruma n 

27 miles NY' of Kurum,,:mtV 

iN6 mile s of Kuruman 

10 miles SSW of Kuruman 

12 t o 33 miles ]\1'1;7 of 
Kuruman 

16 miles S of Kuruman 

16 miles N of Tsineng 

14 miles WNW of Kurum2,n 

18 mile s IWI of KurUUlcln 

19 miles SSW of Kurum:ln 

16 miles SSVl of Kurum?cn 

16 miles WN'·N of Kuruman 

20 miles NNW of Tsineng 

12 mi l es SSW of Kuruman 

13 miles N of Tsincng 

8 mile s Wll'H of Kuruma n 

29 	 miles SSE of Kuruman 

8 miles SSW of Kurum an 

12 	miles N of Heuningvlei 

19 	miles NNE of HGuning
vlei 

2 mile s E of Pomfret 

8 miles SW of Heuningvl ei 

5 miles W of Pomfret 

15 	mile s N of HeuningvJ?i 

8 miles NNE of Heuning
vle i 

9 miles NE of Heuning
vlei 
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:District Locality Rema rks 

Vryburg Beuningvlei Nat ive Re 
s e rve 1 Beunar B724-/ 
1931 

Hove Vr. C.O. 1 - 55 5 miles N of 
vle i 

Heuning

Howden Vr. 
64

C.O. 1 - 17 miles NNE 
ningvlei 

of Heu-

Perth Vr. C.O. 1 - 38 11 miles SSW 
ningvle i 

of Heu-

Pomfret Vr. Q 11 
(Pomfret lYiine) 

- 28 4-1 miles 
vlei 

NE of Heuning

Shuenuic Vr. Q 11 - 28 5 miles E of Pomfret 

Tay Vr. C.O. 1 - 31 16 miles SSW 
ningvle i 

c f Heu

Tseloan Vr. 
!~ 5 

C.O. 1 - 8 miles SSW 
ningvlci 

of Heu 

B . Previous Wo rk 

The e a rliest description of the country north o f th3 

Ora nge River, as far north as Kurum a n, is that by Martin 

Henry Cha rles Lichtenst e in who travalled through thc ar8~ 

betwee n the year s 1803 a nd 1806. Although few ge o logic q l 

observations were r ecorded by him he collected many 

minerals from t he a re a including crocidolitc: asbestos , 

first described a s "Blau Eisenstein" (Roge rs, 1937, p . 6) . 

A number of observations on geological aspects of th e 

Griqualand West i"J.. re a were recorded a f c; w years later by 

W.J. Burchell who l e ft Cape Town in 1811 e n his long trek 

into the unknown hinterland . 

Amongst other obse rvations Burchell ~ecordcd tho 

occurrence of "primitive limestone" over a gr eat tract c f 

country north of the Gariep (Orange River), and of ;;cl }.y

slate" which overl:l..y it (Rogers, 1937, p . 6 - 7). 

The next Europe a n traveller vvhose route crossed tho 

GriCiual'-:.md West a rea vms Robert Moffat who journeye d thr::;uV 

the area around 1854. Moff '3.t made quit e a number of 

interesting geological observations ~nd referred, amongst 

ethers, to the "ribb onned sc h ists 11 Vvhich c onstitute the 

GriCluatown Beds (Roger~-l, 1937). 

In the early e ighte e n-seventie s thp area was tra

versed by G. W. Stow (1874) who, by m:],king r emo ..rkably 

accurate geologic a l observations, was tho first person tc 

establish the general stratigr~phical succession of t h e 
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geologic q l form a tio ns in the ar8~ . 

Rogers (1905) gave the f irst comprehe nsive a c count of 

the strat igr~phy of Griquala nd Wc st in which a cc ount he 

uphe l d Stow ' s clns s ific qt i on QS far as the Campbcll R~nd 

(J) ol orni te)? Griquatown (P r etor i a) d nd Matsap Se r i e s a r e 

concerned. Ap art from cla ri fying the stratigra phy o f th2 

:::lren Rogers a lso gav e s ome detailed descr i pt i ons of c e r

t -:tin structuri.ll featu r es b e t v\7een P ri e ska and the b o r de r 

of }30tswana . This vms follovvc d by fu r the r a cc ount s by 

h i m (1906 and 1907) of the stratigrqphica1 successi on. 

Roge r s ;J,na Du To i t (1908 & 1910) surveyed the Hn.y ;'ln d 

Prie ska divisions of t he asb estos-fie l d du ring 190 !~ and 

1905 and publishe d a geological map of the a r ea . 

Hall (1918) afte r r c - examining thE; asb estos occurre n

c e s in the Cape Province and othe r p a rts of the country 

publi shed a memo ir on the mode of occurrence a nd the 0is 

tribution of a sbestos in South Africa. Th is memo ir which 

c ont'1ins much v a lu Ftble informa t io n on asb e sto s in South 

Afric a was l a t e r r evise d by him a nd a second edition was 

published in 1930. Hall (1930 ) attributed t h e form~t i on 

of crocidolite t o the r c crysta llisa ti on in situ of mat e 

r ia1 1 for the greater part a lre ady present in the b Qn~ed 

ironst one 9 unde r the influe nc e of incre a s ed temperature 

c aused by some process analogous t o l oad and n o t to t h e 

r eactions c aused by circulat ing s olutions . 

Peac ock (19 28) published q pape r on the n a ture and 

the ori g in of amphibole A.sbes t os in South Africa a nd r egar

ded tho process of croc i do lit e form a t i o n a s a mild , stat ic 9 

non-additive metA.morphic -process resulting in the chem ic a l 

union o f the n e c essary c on~tituents a lready in situ. 

Truter and c o- wo rker s (1938) t during Fm investiga tion 

of the geology of the a r e a a r ound Olif8n tshoe k, made 

sev e r a l oose rv;'.J,t i ons on the b a nded ironstone a n d the asso 

cia ted crocidolite deposits . Mos t of Ha ll's views (1930) 

with r e gar d to the origin of croc idolito 1,Ive r o endors e d "by 

these workers, but in add i tion they s uggest e d a poss ible 

r e l a tion between crocidolitc fo r mation a nd the intru s i on 

of d i nb ase s ills, which the y concluded m'ly h av e had a n 

add i tiv e or "re info r cing effect i' on the process. 

Du Toi t (1945) di s cu s sed the sedimont rl ry hist ory of 

the asbestos--bearing r ocks, vizua li s ing a quiet S t~a in 

which colloida l sediments we r o depos i ted . He c oncluded 

that crocido lite i s ossentia l ly a stre ss-minero. l a n d i s t he 

pr oduct of dyna mic Inet'JJDorphi sm •. 
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Vi sser (194;1,.) made a study of struc turr"il features in 

the Griqualcmd ?lest area and stated t hat, "de spite the 

diverse opinions on the time ,qnd mode of origin of croci

dolite asbestos, there an; indications in milny of the 

l a rger workings thilt the deposits are genetica lly relat2d 

to the wide spread pos t - Matsap disturbance s 11 (p . 250) . 

Visser (1958) discussed the different geo logic a l 

form 3.tions in the Griquat own a re a a nd aga in pointed out 

the; relation between the structural f eature s flncl the 

formation of crocidolite. 

Cilliers (1961) gave a detailed explanation of the 

possible origin of tho ba nd ed ironstone and related r ock 

types which form the host-rock of the crociclolite dep osits 

in the Ca pe Province.- He came to the c onclusion th,"'! t 

f11 though crocidolite deposits arc in places associated 

with folding j this association is purely incidentfl l an d 

stated that "thc~ amphibol e asbestos was not f ormed as a 

r esult of ~tress s e t up during poriod~ of regional fol ding , 

but crystallised direc tly f~om a c olloida l precipitate of 

parent material" dur ing di8.gEme~ i s of the sediments. Ac

cording to him pre-existing magnetite l8.minae or Ii SCr2')DS 11 

acted as initi nting surfa cG s from which the growth of tlE 

cross-fibre croc1dolite commenced. In a num~ e r of pape rs 

subsequently published by the S3.me autho r he upheld the 

same ideas. 

Genis (1964) endorsed most of the ide a s put forwa rd 

by Cilliers exc ept that he regards the thin magnetito l a 

minae which a rc genernlly present ad jace nt to fitre s eam s 

to be "screens " through which the amlJhib oli te crysta ls 

penetrated during crystallisation thus causing the ir minute 5 

ha ir-like dimensions . 

Detailed studies on the chemistry of crocidolit e ~Dd 

the associated rocks from the Cape Provinc e wer8 c a rric.; d 

out by a number of observers . These studios r eve a led, 

aLlOng other things, the presence of cert a in primitive 

oils and amino- acids in the chemical compos ition o f b oth 

the croc idolite and the b::mded ironstone host-rock, 

a pparently indicat ing the activity of primitive organisms 

during the deposition of the sediments (Harringt on , 1962 
and Harrington et aI, 1963). 

At the present time two geologists, 'Messr s P . ]) . 

Fockema and C.J.B. Dreye r, a re proceeding with studies 

on the mode of occurrence of crocidolite in cert a in parts 

of the Northe rn Cape Asbe sto s Field . Both inve stig:l. t nrs 

(lre in f A.vou r of a relat i onship betwee n struc tuT'l l c ontr nl 
and the nri in of crocidolite (personal c ommunic:'ltion) . 
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II. Physic ~l Fe tures 

The rocks belonging to the Lowe r Griquatown Stage 

ge n(:l r g, lly form conspicuous hilly r a nges proj c~ cting a b OVe? 

the ad jac ent undul Clt ing pla t e8.u unde rla in by the TI ol omite 

Se ries 8.nd the Dwyka tillite to the eas t ~nd l a rge ly 

occupied by l a v::l of the Ongcluk Stage t o the west . In 

the south8rnmo st portion of the a r ea in 'Nhich the Lowe r 

GriQua tovm b ed.s a re f ound, s out h , livest "'md north of 

Prieska , these r ocks form the s o -c nlled Doringberg Range . 

This range of mountains c omposed of b~nded ironst on e a nd 

r e l ated siliceous, f e rruginous, jaspery r ocks, Clncl intru-

deo. by compa rative ly thick oi,lbase sills, stretches fr e m 

a point 20 miles south of Prieska in a north-n orth

westerly direction past the town to VVe ~t e rb erg on the 

s outhern b a nk of the Or~nge Rive r, a d ista nc e of some 

50 miles . The r ocks lNhich constitute the TI oringberg R'2n ge 

f o rm a group of hills with a rather c ompl e x physiography. 

The Orange Rive r which cuts through the a sbcst C' s 

bearing strrtt9, betvvee n Prieska Flncl Wc~ sterbcrg foll ows a 

meandering course exploiting j o int-syste ms, and othe r 

structur l,l lines like the c ont ours of plunging synclines 

(Fo l de rl, Q3) • ThE; prc s c nt-c1 :"lY fl oocl-pl~~ins of the riV B r 

aTC often a b out 9, thou s,ccnd :f8 8 t below the peaks of the 

a djac e nt mountqin r a nges . The western edge of the Doring 

b e rg Range gcncrqlly f o rms a ste e p slope I.,vh ich is par'llle 1 

to a persiste nt f ;:mlt-z one known a s thG Doringberg Fault. 

The hilly range imme d i a t e ly n orth a nd east of the 

Ora n ge River a t Prie s k a 9 which c on ti nu e s t o b e y ond Gri qu p.

t own, is known a s the Asbestos Mount a ins. Betv'Ieen these 

t o"ms the stretch of hilly c ountry occupied by the Low e r 

Gri qu 3, town St a ge me a sure s some 40 miles in 8,n cnst-wo st 

direction . From a po int "Ne s t of Griquat ovm the Asbest os 

Mount a ins s plit int o two separa te b e lt s . Tho west e rn b elt 

of hills, c a pped b y r ook s of t he Matsa p Forma ti on in pl,,-.

c e s; i s known ''.s the JliIa t sap Hills and r epr esents the 

western f hmk of the Onge luk-Wi twa t e r Syncline . This rr:mge 

is compose d of r olling hills with muR e r a t c relief a n d 

is int e rspersed with a r amifyj_ng network of s and-fille d 

v a lleys; it bec ome s gradu :=tlly l e ss c onspicuous to the 

n orth until 8v 8ntua lly it f orms a serie s of isolat.?cL 1 

e l ongated "inselbe rge II s e p Clrs,teo. by v qlleys filled 1Nith 

wind--blovvn sand . 
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The eastern belt c ont inues n orth\var d tcwards D,J,nie ls

lmil? Kuruman Pend Severn a n o: forms an a l most continuou s , 

e l evn.te d tract . From D"lnie I skuil to bc:yond KUrUIIl'1.n the 

r qnge is known as the Kuruman Hills, but in the environ

ment of Severn it is known Cl.S the Rooibergeo In the 

Severn a re a and f a rther north towa rds the border of 

Botswana Rec ent Ka l ahar i semel covers e xt e nsive areo.s unr1e r

l ain by rocks of the L c;we r Grio1u ato';I!n Stage. 

From P rie ska t c' b cyond Kururw:-m the e Cis t e rn edge s of 

tho Asb os t os Mount a ins and tho Kuruman Hills project 

sh0rply 8.bove thc flat clo l nrni tC? terr::l.in on the eas t ~::-md 

form R prominent l a ndmark eve r a wide area . The western 

fla nk of this r a n go is cha r ac terised by g ent le d ip-slopes 

which gn:l. du e~lly merge with the flat-lying c ountry t o 

tho west. 

From '3. point north-west o f D'lniclskuil a r8.nge of 

hills with l ow r e lief b ranches off and forms the weste rn 

flcmk of the Dimoten Syncline. It c ontinues only for Et 

shart distance before it disappears underneath wind-blown 

sand. North- east of Postmasburg the western flank 01 

the Ongeluk- Wi tvv.'1. t e r Syncline is repre scnte d by 8. seric; s 

of r o lling hills of b a nded ironstone a n d jasper which 

trend in a sou th- weste rly direction to just beyond Post

masburg. From the a b ove descrj_ption of tho s e par:3.t e belts 

elf LO'lv e r Griquatcwn Stage r ocks it is cle q.r t hat there 

exists a strong rala__ ti on b c t wecm surfa c e -relief and the 

geo lo gic ~ll f or mation CV8r the entire :).r O[1 covered by 

these r ocks. 

The e astern belt which fades out towards Severn in 

the \fryburg District r earJpears as 3. serie s of hills which 

trend n orth-snu th in the rmvironme nt of Heuningvlei·::tn ('J.. 

continucs for a d istanc e of some 30 miles. This hilly 

tr3,ct? loc ally known as the Makuba Range 1 seldom ri se s 

more than 500 f eet abov e the surrounding s a nd-covered 

plain. Towards the northern extre mity of tho IVlakubQ R:mgc 

the cha. in of h ills swings g raduRlly to the north-88.st, 

although the r e gional strike of the strat a which builc) 

them rem a ins approximFlte ly north-south9 a nd eventu'llly 

disa ppears unde rneath a blanket of Kalaha ri saml. 

Outcrops of Lowe r Griquatown bec'ts r eappear some :30 
mile s f a rth8 r north-north-e ast "lncl f orm a serie s of 10'N

lying hill s in the vicinity of Pomfret. At this l ocality 

the ch ~in of isolated hills tre nds in a n east -wes t dire c

tion conforming t o the r e giona l strike of the stra t a , 

which h9..s n ow swung through an :lnglc of 90 0 
• Wide ly 
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spaced, i solated , elevated spots repres ent i ng pocr out

crc:ps of the Lovve r GriClu ~tO\,vn bras continue trYNa r ds the; 

border of Botswa na. 

The mountaincu8 chain f ormed by r ocks of the Lewer 

Griquatown St:"1ge in the C['",pc Province r ,=mges in elr;vati on 

fr om about 4,000 fe s t t o some 6,000 f e et above mean S Bc,, 

1ev(:;1, but scd.e1om pro j octs more th -m abcut 800 f oet abnv e 

the surrounding fl a t o ountry. The e levation of the 

Doringberg Range in t he south is in the proximi t y of fi- , 400 

fect above sea-level with the trigcnometrical b eac ons 

We sterberg 20 ([~, 360 feet, Q2) , Midde l water 11 ( 4 , 4. 20 

feet, Q2) and Prie ska 32 (4,488 feet, R3) l oc ate d on s ome 

o f the h ighe st pe a ks. 

From Pricskn. t uwa r ds Griquat own and Dm ielskuil th e r e 

i s a gradu:=ll increase in the :=lve r age e l c'v:l.tion of the 

Asbe st o s Mount a ins a n d farther on in the Kurum 3.n Hills. 

From north of Prieska t o immediately n orth of Niekerksh 0 0p 

the e l eva.ti on is still a r ound 4,000 feet a bove s e:-:L- leve l 

(Kransfo nte in 30, 4170 feet (R4); Klipfontein 30 , 42 29 

f eet (Q4), but it increases gran.ually farther north. A 

f ew mi le s no r th of Griqu_ a t ownj e l evations exc eed ing 5? 000 

feet 'lre r ecorded ( Hope 21, 5299 f ee t (N6). From the l a t

t e r point the a verage e l evation inc reas es in ~ no r the rly 

direction fro m 5 ,7~2 feet (Oupl~as 3 2 , L2 ) to a maximum 

of 6 ,08 6 fee t a,t t ri go n om8 tric't l beac on Gakarusa No.8 

(K3 ) ab out 20 miles due nc rth of D~m ie l skuil. 

From thi s point , about 30 miles south of Kurum:::;,n , t he 

e l evation of the mount a in r ange gradua lly decreases tc 

t hG north with s () v e rrl.l h i gh 1)8 aks like Gamohar:m 11 (5 1 27 7 

f eet , 12) and Gamo pec1 i 1 2 (4·,26[f fee t1 HI) north of Kuru

man. In tbe r egion of t.he Rooiberge oet \!'[8(3 n Tsi:neng'1n c~ 

Seve rn th e highest pe:'ck is th'lt of Bakc nkcp (F2) vvhich is 

49162 fe et al)o ve se~l-level. In the Hetmingvl e i Cln")Cl til e 

maximum r ecorded elovati on in the WIukub q Range i s that of 

Tselwa ngkop (D2) which has a n ele v a t ion of 4 , 0 16 feet 

above s l3iJ.-levc l. 

Evidence of two periods of pr o l onged eros ion, one in 

pre-Karro o a nd the othe r in comparative l y r e c e nt times 

a r e f ound wi thin the a rea oc cu pied by r ocks of the Lower 

Griquatown Stage . Ro cks be l ong ing t o the Dwyka Se rie s 

occup y f a i rly l arge eros i onal troughs in t he south a n d 

towards the north of the ar'~a . North of Eldore t a nd in 

the L(lwer Kuruman Nnt iv8 Reserve bore-holes sunk for 

water penetrated sh~les believed t o be of Kqrroo age . 

They ':lre pr ese rved in 8. transve r se v '~j,lley 8, t prese nt 
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covered by wind-blown sand and it is believed th~t the 

vn-lley in 'vvhich the shqles have been deposi t ed was 

scoured cut dur ing the Dwyka gL1ciqt ion. 

Dwyka t illito is ,9.1so found in the Prie ska a r ea 1. here) 

again the depcsits arc assoc i~ ted with gla cia l t r oughs. 

The pr e sent-day topogrflphy is apparently l arge ly due to 

erosion by rivers during l a te Tertirlry and Rec ent times, 

fo llowed , during the return to more a rid c ondit ions, 

by l a rge- s c a le filling of the v a lleys by wind-bl own s~nd . 

B. Climate and Drainage 

Because climat ic c onditions , especia lly the a nnual 

r :linfflll, have a bearing (m the depth o f oxidation of the 

b an ded ironstone a nd the r e l a ted crocidolite-bearing r e eks 

in the r egi on a summary of these c ondi t i o ns would be 

appropriate. 

The cl imate of the entire a r ea is semi-a rid, with mild 

to cold winters a nd hot summe rs. Th e c ol de st month is 

July, when severc~ ground- f rost ge nerally is found ov e r tho 

l ow-lying a r ea s lNhich fl fmk t h o m(nmt ;:~j_n r .qnge s. In 

e xc ept i o n,:=tlly c (' l <1 'H inters, s now c ould be of c omlTio n 

oc currenc e on the high r a nge in tho environment of Dsniels

kuil. A v>'lc'l.e r::mge in temperatlJ.r(~ i s expe:cie nc 8d betv18 r;:n 

f arms l ocated on t11.c mount a in nmges :·1.n() th f) se l oc a ted c n

l y :1 f ew mi l e s a W'-j,Y o n t h e b u rde ring Gh 'li'1. p Plate s,u to the 

cast. This is especLl11y the case i n the environment (I f 

Kuruma n whe r e the diffe r ence in t empe rature is such th~ l. t 

rc)s(=] trees f l ouri sh during winte r and pavv-p a1v trees a re 

grown on farms l oc a t o cl in the Kuru.man Hills, 'Nhere as 

s evere frost is e xperic ncod on the farms a t the fo ot of 

the hills. 

The 8,verage r a infall f igur es (10 not only diffe r 

l a rgely from t he southern t o the n orthe rn extrem i t i es of 

the region but ill3Y also d i ffer remarkably within a r e l u 

t ivc ly re stricted a r ea . The ave r~go r Qinfall for the 

c ountry a round Prie s k~~, and Nie ke rksho o p is ab olJ.t 9 inch:::; s 

per year, but that fo r the ne;::lr-by 8.rcc;, a round GriC1U [1tmvn, 

tak e n over a period of so me 50 years, is mo rn tha n 12i 

inche s. 

Going farther n orth the C),nnu ':), l rainfa ll increase s 

gradually, and r each es an aver.],g(~ of 15 inches, rangini-:'; 

be t\~een a.b rmt 7 a nd 22 inches at Kurum'ln. Towards the 

borde r of Bot swan:l the ro is o'gain 3, slight de ere 8,88 in the 

annua l r a infa ll, which gc;ner3,11y v a ri c:s betwee n 10 a n e 
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15 incl1.c s. 

Most of the: r :-li n in the e ntire a r e:"l f a lls :-luring th2 

summer months , gener~lly in the form of violent, l oc a li sed 

thunde rst orms. In the a r e q, b o r dering the Or:"lnge Rivo r, 

d r y wate r-c ourses which originntc in the hilly c ountry 

fl a nking the river, hc:w e cut d,':c;p r a vin--.:s, a ll of which 

1 8-::,0. t o the: Orange Rive r. Ff1 rthe r n orth t o lards Griquat cwn 

a nd beyon d , the water-c nurs2s which originate in the hilly 

country fla nking the; river 9 hc:w e cut dee p r [tvine s, a ll 

of which l ead t o the Orange Rive r. Farthe r n o r t h t oward s 

Griquqtown "md beyond 9 the wa t e r-c curses orig in8.ting in 

the mount r:dns grrH1u '-',lly become sh "l.ll (wr e runt il their c(~n

t ours me rge with t he genor~l l e v e l of the adj acent s qn d

c ove ro d pl s~ ins. 

Drain8.gc-c h;cmne ls [tw -~y f r em thG e l ev n.ted trn.ct f u nned 

by t he Lowe r Griqu fltown beds qr o thorGf or e s e ldom well 

devGl oped Qnd'3.r e oft e n partly or wholly e r'l sed on '1cc cun t 

o f the enc r o'"lchme nt of wind-blown s 'lnd. Except f o r the: 

Orange Rive r, a ll othe r promine nt drqina g e -chann e ls in 

the "tr oll ::1.re dry f or the TWlj nr p""trt of the ye 8..Y flnd c a rry 

fl ovving water only during e XC eI)tion :111y good rainy S8'}s on s . 

An exn,mple o f such 8. drain8.g8 -ch'lnnel is the Matsa p "Lv)})'! 

which t oward s th~ northe rn ext r emit y o f the Mats~p Hills 

is the only we ll-de fined drain~ge-channe l in the ~r~~ 

betwG2n Griqu a tr)vVD a nd Postmasburg, bu t i t h r'trdly ov e r 

carrie s any Vv~lt p. r. Tho (',r ea imrned i ~tt81y n ()rth ~'f D r:m i ,~ l s 

kuil is d.rqine d by tributa ries of the Gflma gar "o "Lo op" 

';'Ihieh runs to the vIe st of the KuruIn'ln Hills. Run- off C ou r

s c: s in the e n stern porti on of this '-=tre D. c o n t inue t owards 

the Kurum o..n Rive r r:.l ong t he eastern e dge of the mount·~l.in 

r a n gl? . 

The Kuruma n Rive r (Fe l der 1) runs n orth, almost 

pa r a lle l t o the KUrLlm:-ln Hills? from n e(C!.r Kuruml.n till it 

re a ches Tsening where it swings west, cuts a cro ss the 

Lowe r Griquat cwn b8 cl s .~ind continues to t he vvest. Just 

be f e r o cro s s ing the Lower Griqu a ti)wn b eds it is j o ine rl_ 

l") y the IvIatlowing River fr om the east. Both rivers a r e 

we ll defined, but they seldom c nTry any f l o'Ning water. 

Fa rther nurth t owa r d s Seve rn t ho m"l.in drr;.innge-ehcmne l 

in the a r eq is t he lYf nshowing River which runs in '}, n orth

west e rly dir ecti on as far a s Se vern whera it cuts a cro s s 

the trend cf tho R niberge, c ont j_nu2s t c tho west a.nd 

8ventually j Clin s t}F~ Kurum '3.n Hi v'.:;r. Th~ Kgokgo l o Rive r 

wi th tributri ri es from the H8uningvlei :lr es. runs s outh-

we s t ~cr () s s sub nu t crops r'. f t ho Lowe r Griqu ~lt ovm b 8ds to 
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j oin t he Mashowing Rive r rr c oupl~ of miles west of Se v e rn. 

The sand- cov2recl stre tch between the n orthe rn extrc; 

mi ty of the Ma kub!C·), Rnnge anele the hilly country n.r ound 

Pomfre tis t r :J.vers e cl by the:; P"lpani U Lc'..G.gte" which c onti

nues in a n crthweste rly dir ect i on and llltimrttcly joins 

the Mo l opo Rive r 0n th e be r der of Eotsw~nn . 

C. Ve get3-tion 

Throughout t he e ntire a r ea the ve get:l.t ion is d.c cid c~ d.ly 

xe r ()phytic. In the sou th", rn portion around Prio SkcL :-md 

Griquat own the " dr i e c1 ')rinr" (Rhignzum t richot oIflu m) is the 

m('st c h(J.rr~ct erist ic shrub. It gene r ri lly gr ows in the 

V ClllGys amongst the mountains ann. on the s'1.ncl.-c ov e r ed flats 

we st of the Asbe ste s JIilount:-.tins. In the mount Dincus gr ou nd , 

espe ci :'Ol. lly a round Griqu;:"t own a nd fn.rth(~ r n urth t o b ey:-mc1 

Kuru.man the "h"lG,k doring " ( Ac8,cia dctinens) is the mest 

c ommon thorny shrub oft e n growing s o lUAllri a ntly r';ll 

r ocky outcrops a nd s l opes c overed with scree th~t progr ess 

is much imIle de c1. Tho "vvild s'l.ge II ( Tarchon anthus c a mph c r :L

tu s) 3, thornle ss Shru10 1 ",1 thcu gh pre fe rring the dolom i tr·? 

fl ::l ts, is often we ll r epre sented ~·'.long the longi t u d inal 

v q lleys qmongst t he b :J..nden. irnns tc:ne rmel j ~ spc r h ills. 

Came l thcrn t r c8s (Ac a cia gir:1.ff rw) flre f ou nd sp 'lr se l y 

on the san d-c i w e r e c1 flr1ts amungst t h e hills in the southe rn 

p orti o n of t he a r ea , but the y gr qdu l.lly increilse in numbe r 

toward s the n orth. Fr om south cf Kuruman to b eyond Pomfre t 

in t ho n orth the; c ~,me lthlDrn :=.m d the r e l Pl. te o. IiV a ::Llkamee l ii 

(Ac:ctc i 8. hae raat cxylon) gr ow in l a rge numb e rs. The se t\~vO 

spocies prefer the do l om i te c ountry t o the east of the 

Kurumnn Hi lls , thp Rooibe rge and the fl'3.ts u nde rLl in 'by the 

Ongeluk l av 8. ",.rest thereof. The y v e r y se lcl om grow on the; 

bilncle d iron ston e and relatGcl r ocks a nd i f f ound in a n 

area whe re the htter r ock-types a re c omm on the y are inva 

riably r ooted in do l e rito or diabase . Ou tcrops of c101e rite 

dykeo in tho a r ea c overed by the LOIiver GriCluatown b Cod s 

a r e scarc e and the u su al linear a rra ngeme nt of Ac a ci 8. in 

these a re9.S of te n serves as a g u.id (; t o c1etect suboutcrop s. 

Othe r spe cie>s frequ c:ntly encount e r ed in the are8. a r e, 

D.mong others, the s hephe r d ' s t re e (Boschi a a lbitruneCL) 5 

11 "1 l d ~ tll ( Dh " 't) -'l '1 tl " II'1:1". e g r an. ;oi,t , H 19Cz,um ooo va um , ana 'sne C cTlng 

( Acac ia Karroo ). 
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IYh ,ny Vrlri8tic s of pere n nL:,. l a nd ;c::,nnu [l,l grasses'1r o 

f ound 8,1 C' ng the stretch of the Lower Griqua tmim b eds . 

Thc; most common r),nd ,3,lso mes t cumb ersorr.e specie s found 

ove r thc g r e ater part of the a r ea is the " s t8(::;kgras" 

(Aris_tida burk2 i) which flourishes on shallow s oil. On 

tho d08per soils the shn.rp- }J0 inte d Bu s hman gra sses 

Aristida cilinta :md A. obtusa rire the me st abuncb,nt . 
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