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III. Ge ol ogy 

A. Introduction 

The succession of strat ifie d geolo gic ~l forma ti ons 

"1n d th(; as soc i~lted i gn (? ou s intrusions g e n e r a lly e nc ou n

t c r ed within t he domain of t he Asbestos Field of the 

Northe rn Cqpe i s grouped according to the current ly ['tCC c?P 

t ed versi on r f the gc.o lc'gic '11 prof ile in Trible 2. 

'r he deposits of crocido lite asbesto s in thE:: Nn r thc rn 

e n.pe Provinc e a r e c onf ined strictly t o the l ()we rm o s t strl,g8 

of the Pret oriq Series ( a s current l y a ccepted), T ransva~l 

Syst em . In the C.'lpe Province this stage is known as t hc' 

Lowe r Griquatovm Stage a nd compris e s b :::mded ironstonc j 

b ",,-nd e d j 2.sper, siliceous sheila, amphib olite nnd tillit e 

mRinly, a n d subo rdina to layers of quartz i t e, d olomite and 

thin interc rJ.l l tions of v olcanic IIl3.teri ,"tl. All known 

e c on r'mic"llly workable de pos its of crocidol itc in this 

stage a r e c onf i ned t o tho lcvvsrmost substage r ef(?rre d tn 

8.S t he Ba.n do d Iron stone Subs t age . .Be e ~tuse thc; chie f 

purpose of t hi s p :J.per is t o cast more light o n the cocur

rence s of croci c:101 ito in t he C':tp e P r ovincc j the {sGo l ogy 

of the Lower Griquatown Stage only wi l l b e d iscusse d i n 

c1etn.il. 

At this stage i t is ncco s s8.ry t o d raw attention t r t he 

appar e n t inc onsist e nc y c onc e rning the cont a ct betwesn tl~ 

Dol omite Series a nd the rret ori8. Se r ies . In the Cap e 

Pr-ivinc e the Bander1 Iron s t one Su.b stage 'Nh ic h succe ocls th~ 

ma in d o l om i te rr:::pre se nt s tho l owermost porti on of the 

Pre t ori a Se rie s. I n the Tr a nsvaal a s i mila r succe ssi on 

of asbGstos -b earing ironstone al s o succ eed s the ma in 

dolomite ? but bec?use it l i e s irnmediat81y b elow the 

Bev e t I S Con glomerD..t e 7 t Rke n a s the base of the Pret ori a 

Serie s , the b a nde d i r ons tone l a yer i s included in t he 

Do l om i te Se rie s . The cont a ct betwe e n the banded ironst on e 

a nd the dolomit e in the C::lpe Province is tra n s i ti on::ll, 

indicat ing a c ontinuous d e position of do l omite foll owed 

by bande d ironst on e 0 At pre sent det;~ilecJ wo rk i s be ing 

c a rrie d out by me mb ers of the Geo logic a l Survey in c ol13

b orat i on with g eo l ogists of the South African Iro n and 

Steel Industri fl l Corporation Limited on the rocks of 

the Gamilgarq Forma tion ::m d the Pretori 'J. Serie s. The S ~3 

inv e stign.tions may le~d t o rm e ntire ly new subdivisi on ('r 
the di ff e r e nt stages now incorporat ed in the Pre toria 

Series. The2.uthcr fe e ls convince d tha t these inves t i g-l.
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Tab l e 2 . - Geologic ~l f ormations in the Asbest os 

Pi e ld of the Nort hern C~1pe
.:::::a;: . 

",'!ind-blcwn so.nd 

Alluvium 
Terti a ry and Recent 

Gr~vel an~ s cre o de pos i tsDepos its 
Su rf~ce -limest 0ne 

Pi pes •••••••••• .,O ... OOcJ •• ,.OCG.O. Kimberlit e 

Dykes •••• ctoO ..... OOO •••• O.ClC.Q •• Dolc~ri t e 

Karroo
System ...... to • \) •••• 

Dwyk::l
c . • • oer l CS ft Tillite and shal e 

. - T - l\ f' tlJ ppc r i\l rJ~ 
C~u[trt zit c I1nd gri tWaterbe r g System s o~p St:'lge 

(Mat sap Forma,t i on) .,: . 
L() we r Mat Mainly a ndcsitic l a va S<ip Stage 

Qu a rt zite , c on gl omerate 
'Cinc1 sh'l.l e Loskop System (Gamagar a Forma- Basal c ongl omerate and tion) .• 
quartzit e 

Sills a nd dykes Diab ase 

Banded ironstone andUppe r Gri jasper, lime stone,quatown •. < shale, C'J_u a rtzit e an'}Stage l a va 

Mi dd l e Gri- ' .Andes i t ic l av a wi th 
, quatown •• ' inte r bedded tuff, c twrt 
I Stage and j a spe r: Protr;rL.~ ..
Serie s Till i te 

. lkmded j aspe r i:md qua rt z 
chlotritefc ls with subor ''li

~ l ,: t o s ilicc ous 811'-"" l e 
(11Ytrtz i te and lime stom~Trans- < Lowc~r Gri -. Ri c b ee ki to s11~ t(~ Vii thv G.?c l quat own .. intercal ated chertSystem j StagG iBanded ironstone with 
su b or d i na.t e int e rc :-:,11'1 
ti on s of pyroclns tic 
rua t e ri :l.l 

D<' l omi te / Do l omi te, lime s to ne 
Serie s·· an d chert 

Qu ~rtzite, shqle , lime BLwk Re ef stone , dolomi te , si l t Series· • 
~ -. _ stone ~nd m~fic l a v l 

Mafic ~nd silic a-rich 
1 ~v~ 9 t uff, arkose, 
quart z it 0, sh:l.le a nd 
slate 

Zoe tlief 
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tions will prove the bande d ironstone and associated 

jaspers in the Cape Province to be part and parc el of 

the Dolomite Series. 

The Lowe r Griquatown Stage lie s dire ctly upon the 

Dolomite Se r ies . A l aye r of shale generally overlie s the 

main dolomite directlYl but var ies considerab l y in thick

ness from the south to the north in the area where the 

Lower Griquatovvn Stage i s represented. In the Prie ska 

a r ea the shal e attains a maximum ob se rve d thicknes s of 

400 fe et9 bu t in the No r the rn Region the shale decreases 

in thickness to some 15 feet or le ss . The zone of shale 

is not always prese nt in the Northern a rea and is there 

fore not indL:ated on Figure 1. There is a lso a r emarka

ble diffe r ence in the total thickness of the succ ession 

from south to no r th as well as a conspicuous change of 

facies. For descript i ve reasons therefore , the a r ea in 

which the Lower Griquatown s tage is foun d , is div i ded 

into two separate re gions which wi ll be referred to as 

the Southern and the Northern Re gion, respective ly. The 

Southern Region inclu d es th(~ area from Griquatown to'Nards 

Prie ska and 1T.Teste r berg in the south Whereas the Northe rn 

Region covers the a re a from GriquatoV'iD northward to 

beyond Pomfret . 

For the detailed descriptio n of the ological 

characterist ic s of each region a type - area has b een chosen 

i n each . The type - a r eas have been c h o s en within thos e 

localise d areas where a c t ive crocidolite mi ning is in pro

gre s s 9 because the se a re the loc a l i t i e s whe r e the most 

detailed information about the c1istY'ibut ion of the 

crocidolite - bear ing zones could be obt a ined. Fo r the 

Southe rn Region the area betwe nn Prieska and the Wester

be r g- Koegas asbesto s mine i s se l e ct e d as the type - are a 

1Nhereas for the Northern Regi on trl(C) a rea immed iate l y west 

and north of the village of Kuruman vms chosen . 

B . The Northe r n Region 

The Lowe r Griquatown Stage in this re g ion, v/hich 

covers the:; area from Griquatown i n the south to "beyond 

Pomfret in the north, d iffers very little in character 

from p l a ce to place . Diffe r nces in t he to tal th icknes s 

and in the t hic knesses o f the individual substages are 

present but are not as consid e:; r ab l e as the differenc e in 

t h i ckne:;ss betwe en tl:1.8 Nort he r n und Southern Regio n s . As 

bestos - bearing zones are foun d at o e rtain s tra tigr:::tphic a l 
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horizons ~hich c a n be corre lated to some extent from 

one loc a l ity t o a nother . 

1. The Kuruman Ar ea 

The Kuruman a r ea may at p re s e n t be regarde d as the 

b i g gs st crocidolite - p roducing centre in the Cape Provj_nce. 

It includes several well-e stabli s h ed asbestos mines 

located on different farms a nd belonging to a number of 

priv ate concerns . The existing mines in this a r ea a r e 

found from the farm Asbes (12 ) in the sout h to that on 

t he farm KorGtsi ( HI) in the north , which i s situated 

in the Lower Kuru.man Nat i v e Re s e rve . Other ope r at ing 

mine s bctwc8 n the se tV'fO p oints g;re Whiteb r::mk and Kuruman 

Ea s t both of which arc loce,te d on the f a.rm V"h i t ebank (12), 
Depress ion loc a t e d on a portion of t he f a rm Exit (12) and 

Riries (II), Mount Vera (II), England (II) a nd Elderet 

(HI) each located on farm~ b e aring the same name as 

the mine. 

Along the: stretch of country where these mines a r c 

loc ate d both the top and the base of the Lower Griqu<c"town 

Stage a r e exposed a t a number of p l a c es . The total t hick··· 

ness of this Stage which comprises the Bande d Ironston2, 

the J asper and the Tillit e Substage s v a ries little a lo ng 

t h G strike in tho Kuruman area , a nd approximate s s ome 

1,500 feet . Seve r a l l a y e r s in the suc c e s s ion, most of 

which a r e found at cert u in stratigraphica l horizons with 

in the Jaspe r Substage, d isp l ay part icular c har ac teris t i cs 

so that they can be used as marker-horizons. These 

marker-beds a r e of g r eat v a luG to the pro spector and serve 

as guide s to e st i mrtte the depth at which particula r 

croc ido litc-bearing horizons may be inte rsected below 

surf a c e . So me of the 38 marker-beds are a lso indire ct 

indicators of f ibre development a t depth. 

The s eque nc e of the consti t uent members of the 

LQI.~Hr Gri quat own Stage, thei r individual thickness ano 

tho vertic a l dis t ribu tion of mark e r-be ds in it a r e shown 

in Figure 1. 1['h8 profiles in Figure 2 we re compile d from 

informat ion obt a i ned from prospe c t ing bore -hole ~ drill e d 

by several mining c ompr-mie s I f rom bore -hole s drille d by 

the Department o f Water Affairs, from information 

obt a ined in mine - sh::l.fts and from trave r ses at several 

loc a lit i8 S • 

Informo:' tion used fo r compiling th::: profiles were 

obtained from the following bo re ~hole:3: 
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Bore -hole 1 on Leeuwvlei (N6), Hay District. Drilled 

by Griqua l and Explorat i on a nd Fina nce Company Ltd. 

Bo r e -hol es DM1 2A on Botha (M 2), Postmasbur g District 

a n d m,,i1 9A on Pomfret (B4), Vryburg District. :Drilled 

by C3.PO Blue II/i ines (Pty. ) Ltd . 

Bore-holes L24 on Lemoenkloof (M2), Postma sbur g District, 

DB I on 1)ero i, Pos tm a sburg District 3 nd WBM 98 on 

Whit ob a nk (1 2) 1 Kuruman District. Drilled by KUrUITL:\n 

Cape Blue Asbestos (Pt y.) Ltd. 

Bore-holes on Eldoret (In) , Kurum::m District. :Drilled 

by Meroncor Asb estos Mines Ltd. 

Bor e - ho l e on Have (C2), Vryburg District. Drille d by 

the Depa rtment of Water Affai rs. 

Add i tional inform~tion on the vert ica l d i stribut ion 

of roc k-types , the a sb esto s -bearing zones a nd tho rnarker

b e d s was ob taine d from a new mine sha ft on Ettrick (11) j 

Ku ruman Distric t rmd from traverses surveyed on the 

fo llowing farms~ 

Merino (N5) , :£i'ar m 566 (N6 ) ana o n Griquatovvn 

Commonage in tho Hay Dis trict, 

Skietfontein (L2) and f a r m 254 (L2) in the Post

masburg Dis t r ict . Heunar (D2) and P omfret (B4) in 

the 'frybur g Di strict . 

(a) The Banded Ironstone Su bst a ge 

The thickness of t he Ba nded Ironst o ne Sub stage i n 

the Kurum FlD are a averages s ome 800 f ee t. It suc c eeds 

the Dolom i to Serio s conformably , di spli1ying a g r a dat io nal 

c onta.ct cha rcwteri sed by a l torns.t ing layers of bDn ded 

iro ns tonc~ , chert and thin interc,?o13.t io ns of dolomit ic 

limest one a nd shql e . The u ppe r limit of the Banded 

Ironstone Substage is marked by a l a yer of j asper which 

hc3,s an aver~~ge th i ckne s s of 40 feet and is knovm a s the 

Ma i n Ma rke r. Thi s jas per l ayer d i splays c e rtRin c har ac 

teris t i cs which can b e re c ognised f rom one l ocality to 

[mother and i t the r efore c o nst itutes ~~ valuab l e marl(cr

bed.• 

Diffe r enc es in tl!.e crl8,rctcter of the bande d irons tone 

a r c c au sed c h ie f ly by a change in the t hic kness of 

indi v idua l alternat inr l am inae of c hert a nd ma gnetite, 

c hanges in t he colour of the c hert l a minae, u su a lly 

r e c ognisab l e in fresh spe cimens onlY9 a n d the pre domi

n a nce of c hert ove r magnot i te . On t h2 wh o l e the b J,nd c d 
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ironstone is well-bedded, finely to c oarse ly l aminRt cd . 0, 

rock. 

In the field the b a nded ironst o n e s are cha r a ct e ris e d 

by a consp icuous b and ing due to a n a lt e rna ti on of 

s ilic e ou s a nd ferru g inou s l ayers, the l(},tt e r c omp os ed 

mainly of goethitc, hemat ite (rrlartite) and 3cc essory 

magnetite. 

The se iron oxide s c ause t he fe rrugin ous l a minae to 

b (? brightly c olou r e d in shades of brown, black, r cd i""'.n d 

yellow whereas the cherty l aminae display vvhitish, 

greyish, g r ee nish, r ed and bluish c o l ours. In hand

spe cime n s o f mat e ri a l a t depths b e l ow the zone of oxida

tion che rt a nd other mainly siliceous l a min!-],Q a l s o di s 

playa v,ride v a riety in c o l our, generally t he s ame as 

those from t he surface, but the ferruginous laminae a r e 

bla ck a lmost without exception. 

The individual layers o r laminae v3.ry in t hickne s s 

from p :3,lJe r-thin films up t o a b out four inches . The 

th icke r l aminae may be lenticula r in plac e s, but a s a 

genersl T'1.11e individuJ 't l l aye rs or l aminlle a r e r e mark:3.bly 

const a nt a nd r e l a tively uniform in thickness . This 

cha r a cte ristic gives ris e to e xce p tiona lly smooth 

bedding-pla ne surf8,c e s a long which p aving-slabs o f 

a l mos t a ny desired th icknes s can be plied off. Occ a si o

n~:l l a ye r s or le llse S co mpo se d e s sent L111y of intric n to l y 

intenvove n, ac icul:lr crystc:),l s of sod:-:1- amphibole (rie 

b e c k ite) a re encount ered. The y a r e USUGlly b luish in 

colour and vc"lry in thickness from a fr a c tio n of ::),n inch 

t o a couple o f feet . The r i e b e ckite in the s e layers is 

gener~lly r e ferr e d to a s m~s s-fib re , mAs siv e riebeckit e 

or l)otentia l crocido lite . Be c rmse of the c omple t e dj_ s 

or ientat ion of the acicula r crys tals of amph ibole in 

t hes e l aye rs they a re very tough a n d some a r c strongly 

weathe r-rc sista nt. Othe r s vilhich e o nt ~),in t1 f a ir ,fJ,m ount 

of magnetite d i s pe r s ed thr ou ghou t the matted mate riq l 

we a t he r t o a sof t , y e llow, ochre ous mate rial. The 

t oughness of the s e I n.y o r s of m0.ss ive ricbe ckit e i s 

e s p e cially reali sed in underground exp lorRtion and in 

bore-hole s . 

Cross - fib r e c r ocidolite is found in se ams of v:-:. :rying 

width a t c e rt a in stratigriphic:-:11 hr;ri zons within the 

b -mded irons t one . 'Fhe wi d th of the se 8e8omS varic s fro m 

l ess thp,n a quart e r inch to C),b out two inches. Occas i on :l

ly fibre of gre:J,te r longth is found in t he a r ecl , but th(~ 

8,ver~1ge length is g e n e r Al ly betwe e n h ;-:1lf a n inch [3,nd Cl 
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three qUQrter inch. In surfac c - exposures the da rk-b lue 

crocidolite fibre is usually rcpr esented by ye ll owj 

oc hreous g r iqual andi-'c; or in some p l ·e).ccs by we ll-silic i 

fied, yellow- brown "tige r' s -cye". Silicificat i , n of 

crocidoli te to form the semi-pr ecious v~lriety "tige r' s-

eye II is, however, not a common feature in the Kuruman (l r e:':'.• 

Gene r ally cross-fibre se~ms, where exposed, a re 

h i ghly oxidized , yie lding a soft, yellow, ochreous powder 

c on ts.ining minute, har d a nd brittle fragme n t s of qUi1rtz . 

Oxidation in one pflrt icula r seam of cross-fibre crocidoli to 

i s not a lways c omplete, with the result that portions of 

the seam or sometime s even a single bunch of cross-fibres 

may st ill di spl ay its original blue c olour. In ol d 

wo rking - places a nd shal l ovv prospect ing- pits , '{V"he r e blue 

cross-fibre has be e n exposed, loose bunches of cross-fibre 

become soft and fluffy and cling to t he rock surfaces like 

pieces of cott on wool. This f luffy mate ri a l d i s plays t he 

cha r acteristic b l uG colour of the fresh crocidolite fibr ;o;s . 

It is of interest to note that in places INhere cro <~ idoli te 

fibre h q s been partly IDot:3..IDorphosed by intrusive diabase 

sills this srune f luffy materi -; l is white in colour insteG0 

of blue and the cross-fibre, still i n s itu, d i splays a 

sl i ght greeni sh c o l our. 

A sect ion through the Banded Ironstone Sub sta ge, 

ob t a ined from 8. 'oore -hole drilled by di amond- dril l on the; 

farm Whit ebank (1 2) , KUrU_ID8.n a re a , is shown in Tab l e 3 . 

The position of the bore - hole is indica ted on Folder 1. 

A detailed plan vyh i ch shows the ge ology a t the bore -hole 

site i s not given fo r reasons of security. 

Det a il nd informa tion on the vertic a l thicknesses of 

the fi'ore zo nes intersected i n this bore -hol e a nd the 

pe rc entage of asbestos f i b r e found in each a re omitt e d . 

Because the inform:l.t ion given i n Table .3 h a s b een obt c3.i ncc1 

from one bore -hole onl y, small diffe r ences in the thick

ness of the Banded Ircnsto~ Substage and in the det~iled 

sequence of the banded ironstone type s may be; found i n 

othe r portions of the Kuruman are.'l. . Hovvever, th(~ above 

profile could be regarded as f a irly representa tive of 

this Subst age in the n r ea . 

From a study of the profile it is evide nt that 

exc ept for minor i nte rc a l :3,tions of shale I dolom i te, and 

chert the comple to Band e d Ironstone Substage is built 

of well-bedde d , ironstone . The cha nge in c har a cter of 

the banded ironstone i s c aused me r e ly by a variation 
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Table 3. - Detailed section of the Ba nded Irons t one 

Substage on the f a rm INhiteb 8.nk 1 Kuruma n Dis trict? a s 

inte r s ected in bore-hol e WB~ 

(Drilled by KU'Tuma n. Cape Blue CPt-y.) ,Lt d. ) 

(Eleva tions refe r t o he ig11 t of intersecti on s a b ov e the 

cont a ct b e tween mas s ive d o l omite and the B:-lnd e: d Ironston e 

Subst a ge) . 

Ele v a tion Thick-
above: Do lomite ness 
(feet) 

704 - 716 
I--~ - ~ 

l _ _ 0._ 0 

703 - 704 


687 - 703 


! .., 
68 6 - 6871-------; 

·- \ 
r ~ - - --. 1 

i -- - . 1 
I- - .-- ' .I ___ i 666 - 686i i0 _ _ _ _ 

l o ~ -- -· · i 

!" ~'-- -- , 
. . . ..__ . 1 

I , 

1 -=~--~ . ! 
! .-- --- ' 

_.'- _ -- ·-1 

1- ----. r·..·-·.-- ., 643 - 666 
! .
i---=:::,
1- ----- i1- •__ ... _, 

' - ~~ - - !I :---~
- - -, ,- ! 590 - 64-3 

!-:==.! 
1 -' ' 
( ,. .-.-. . 
I ;
i .~~ ~ -=-J 
• I 
t ~ . . i 

i---·· · ·! 

] -- .._..  58 5 - 590 

Fe e t 

12 

1 

16 

1 

20 

23 

53 

5 

Description of Rock 

Fine ly l amina ted j b a n d ed 
ironstone! oxidise d. 

P a le-greyish bl~ckj well
l amina ted, banded iron
stone) slightly c q,lc a r eou s 
a nd c ont ~ining a f e w t hin 
interc 8l a tions o f black, 
non-ma gne tic silic eo u s 
s 11 Dl e . 

Pitch-black, hard and brit 
tle, non-magnet ic s 11 8,le. 

Gre y-blue! well-laminated , 
banded irons tone with 
occ as iona l s e ams of cre ss -
fibre crocidolite a n d ma s 
s ive riebeckite. A s ingl8 
l a yer of bla ck sha l e , 4 
inches thick at 69 6 f eet . 

Whit e -grey che rt, c a lc a r e ous 
::m cl di s pla ying "boud ina ge il 
s tructure . Foot-wa ll Mar
ke r, B Ree f, Whiteb a nk Mine. 

Gre yish-ye llow, fine ly l~
mina t e d, bcmd e d ironstone 
with int e rc cilations of 
black shaly ma terial a n d 
whi t e , cherty mat eria l 
c ontaining c a rb o na t e . 

Light-brown, slightly c a l 
c a r e ous chert with inter
c a lations of finely l ami 
n a ted sha le. 

Fine ly l a mi n a t e d, banded 
iro n s tone , slightly c Cl lc rl 
reous. Chert l a mina e gre y. 
Occa s i on a l s eams of c r os s
fibre crocidolite and Se aJl1 S 
of ma s s ive riebeckite. 
Thtn b l a c k shFll e , hard 811 d 
brittle ) a t 640 feet. 

Fine ly l a mina t e d b a nde d 
tronst on e with a lte rna ting 
l a minCl. e o f white and g r e y ' 
che rt; non-c a lc a r e ous. 
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Elevqtion Thick-
a bove Dolomite nes s 
(fee t) Fe e t De script ion of Rock 

579 - 585 6 Finely l ;:1IDina ted banded iron
stone with l rrm inae of a l 
t e rna ting r e d a nd grey c h e rt ; 
non-calc a re ous. 

552 - 579 27 Finely l a mina t ed bande d i r on
stone vvi th l a min a e of g r ey 

•• J a nd greenish-coloured c he r t . 
Croc idol ite se ams at inter 
v a l s a nd oc c asional sc ams... _.. t 

J 	 o f mas s ive riebeckitej 
non-c a lc a r eou s .I -.-- ~ 

I ' " -. - . 
J J 527 - 55 2 25 Finely laminated b anded iron 
i " ·· .! 
i ... ~ - stone wi t h l aminrte of al 
1• • te r Yh'1.ting white and gre yI. .. . j 
1 ' 	 c he r i ; slightly c a l c a r eous.
I _ .! 

i 
i t 474 - 527 53 Coarsely l am inated b '::l.l1ded 

ironstone; ma gnetite lqmi
.- -- . . _i nae thin~ l amina e of Vvhi to - .._. J 

; ". 0": a n d gre y che r t medium-thick) 
; 
I : 

! single seams of mass ive 
i .___ i riebeckite ; calc a r e ou s .
I.. --:I 458 - 474 16 Al te r na ting l a ye r s of fi no l y 
1--~-: .! l umin ated b a nded ironstone, 

)'. -- ~ i larn in3.c ,:mdwith of brovvYl. 

. - ".. 1 gre y che rt a nd co a rse l y 

.. _ • __ i 

l 	 l amino.te d j b a nd e d ironst on e 
with me c1iuro-thic k l amin:;Je'! .~~~.~= i 
of wh it e Gn d grey che r t 1 

no n-c a lc a reous; seams ofi ~-~~ J 
IDoss ive ricbe ckit e t ow~rd s1 -- i 

I. - . I 	 b ase. 
I1 _-" ' ~7~ j 

) 
, 

' . 
I 
J 418 - 458 40 Coa r se l y l aminated b a nded .. . I 

irons to ne wit h laminae o f
\--:" -1 wh ite and grey c he rt ; s light
; . " 1 ly calc a reous. Several thin 
i -- i i nterc a l a tions of bla ck
I -~- ' I, shal e , har d and bri tt l e . 
1- -  1 

i ___ __ 1 405 - 418 13 Eve nly l aminat ed b a nded iron
sto n e with l ,,:nninae of wh i to 1 

! -. : ~:' . ! grey and brovm c he rt !m el 
i nt eroedded seams of eroc i 

i...... \ doli te; n on-c a lcareous. 
1 . 
' " . _ . ~.. 1 
I . . ... I 358 - 405 47 Coarse ly l amina ted b a n d edi· ·.. .! 

ironston(~ with l aminae of 
wh ite and gre enish, a n d 
oc c aS i on a lly brown and red 

I 	 che r t . Thin int erc ala tions 
I -. i 

of blD.ck sha le a t une Cfual._-.' i, 	 interva ls. 
1 346 - 358 12 Fin e ly l s,minated b a nded iron

J • 
I 
J 

st on(~ wi th l amina e of light 
I ' . _. ~-~j gr ey and greenish c he rt; 

s light ly c alc ~ reous . Oc c a 
I siona l thin inte r cal at i on s 
I of p itch black sha~8 . 

~_-.:. '-
1
I 268 - 346 78 Finely l a mina t ed b a n d.ed 
I 

i . 	 irons tone with l a mi nae of, .. I 
. . . I white and br({i)vm c he r t :md 

J -- . .. !I occ asion a l s e a ms of mas s ive 
r iebe c kitc ; c alc a r e ou s i n 

- : ~..-. i 
J 	

l owe r p ortion but non- c ~l
c ~reous towar ds the t op. 
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263 - 268 


222 - 228 

18 3 - 222 

180 - 183 

177 - 180 

173 - 177 

1 48 - 17 3 

1 43 - 1 48 
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Th ick
ness 
Feet 

5 

6 

39 

3 

3 

4 

25 

5 

Descript i on of Rock 

Fine l y l ::,mi nat ed ban de d i r on-
st one with l am i na e of brown 
chert a nd se ams of m[ls stve 
rieb e c k i tq n on-c a l c a r eous. 

Fine ly l aminated b anded iron
s t one wi th l aminae of r e d 
a nd b r own che rt ; s lightly 
c alc ::.t r eou s . 

Finely l amina t ed b ,:mde d i r on 
sto ne with l amina e of wh i te 
a nd brown c he r t ; non 
CalC 8 rE; ou s . 

Fine ly l aminated b a nded iron 
stone wi t h l aminae of white 
and dark g r ey c he r t; car
b ona t e-rich . 

Lamina te d b :cl nded ironstone 
wi t h l amina e of white a nd 
brown che rt. Lenticular 
textu r e in chert l aminae 
c au se d by small "le ns e s !l of 
whi t e che r t in b rown c he r t ; 
s l i gh tly c a lc a reou s . 

Fine l y l amina t ed b a nded iron-
stone with l amina e of white , 
grce n and brovm che r t ; 
non-c r-:.lc a re ous . 

Lami nQted ba nded ir onstone 
wi t h l aminae of whi t e a nd 
gr een che rt, bedding l o c ~lly 
conto rt ed, slightly cal
CClr eous . 

Fine l y l Clm i na ted ba nded i ro n
stone 1["it h l amtnae of INh it e 
a.nd gre y che rt, varying i n 
t hickness f r om a f r a c t ion of 
an i nc h to four inc he s; 
c :-:, lc a r eous in pla ces . 

Fine l y lamina ted bn,nded iron
s t one wi th l aminae of whi t e 
and r ed che rt; slight ly 
c a lc a r eous . 

I rregul a r l amina t ed banded 
ironstone with l ami nae of 
wh i t e .:md g r e y chert 9 
sli ghtly c a lc a r e ous . 

Dark-b l a c k , h a r d and britt l e 
sha l e , non-magne tic. 

Finely l ami na to d Ii sh31e 11 (b ~).n
de d irons tone) with l ami na 2 
of wh ite a nd gre eni sh 
c ol oured ch e rt an d ma gne t i t o; 
c alc ~reous in part • 

Ftne l y l amtnat ed ban r1 ed i r on 
s t one with wh i te and g r ey 
che r t lami nae ; non
c a lc PeTe OU S • 
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Elevation Thick
c],bovc Dolomite ness 
( feet) Feet Description of Rock 

117 - 14-3 26 11!l:-:J.ss iv2 vvh i te - gr e y c he r t v'l i th 
interc ql a ti ons of grey c he r t 
2.n d occ asio n al thin b cJlds of 
h a r d a nd b ri tt le blac k 811.(:[ l e . 
Che rt c a lc a r eous in part . 
Littlc magnct ite p r esent . 

104- - 117 1 3 Black sha l e , hard and brittlc . 
Several intercalated l aye r s 
of Ilyri te . Non-maglll:: tic. 

86 - 104- 18 Gre y a nd whit e b~ndcd c hert, 
be dding c'l_istorted j slightly 
c a lcareous .

1-- -- j
; - - . .- ; 

83 - 86 3 Da rk-grey chert tU terwltinp; 
with subcrdinate layers of 
da rk- grey sha le; slightly 
c ~.lc OoT e ou S • 

1 5 - 83_ 8 	 Dark-grey do lomite. 

10 '?~ 5 White - grey b a nded chert a n ] 
interbedded thin l~yers of 
pyrite . 

60 70 10 Dark- grey do lomit e with 
inte rc a l q tinns of chert. 

49 60 11 White ;lnd grey b anded c hs rt; 
c a lc a reou s in part. 

I - •.: -~-I 
t-,' - , - i 4-6 - 4-9 3 Har d b l a ck shal e? non-mc;,gnc 

i' -j tic ~ i nterbe rl dcd wit h thin 

I - - i layers of i d61Qmite . 

I- - =.:_ 43 - 4-6 3 Alternqting l aye rs o f dark 

grey (lo l om i te a n d oli'wk 
chert . 

39 - 4-3 4-	 Wh i te C1. nO grey che rt. 

o 	 39 39 Alternat ing l aye rs of g r ey 
dolomite and greyish- b l a ck 
chert. 

'" "" ' , 62 Massive gray do lomit e wit h 
i" · 

_.-: - -- - --I dissemina te d pyrit e (Logged 
~ ! by B. Fre e; ) 

in the individu a l thicknesses of the a ltern a ting 1 8minae 

of ma gnetit e and cr,e rt a nd the colour of the l a tter. The 

th ickno ss of thG che rt l ;-uninae v a ri c s from f inely t o 

c oarse ly l a mina ted , but the variation in thickness of 

indi vidu a l magnet i te l am ina e i s 1288 obvi ous . The chan ge 

i n the colour of the chert 1 8.min ae i s generally Qaused 1iy 

:the r e l a tive :'l:rrwunts o f microcryst<'lllil1G qU EJ.r tz 9 minnosc -

t a i to a nd s tilpn ome l8l1c . The c he rt l amil1f.l.e a re ge ner;". l ly 

<lu i t e fr ee from dissemino-ted magnet it ;:; g r a ins. CarboYl' ;_t c 

i s f s.i rly abundant in the c he r t l ami nae o f particula r 

zones rmd wh e r e the chert LUDin:=te ?er o composed chie f l y 

of microcryst a lline Qu:].rtz Clnd Rce e ssory c ::lr bcnate the 

co l our of tho laminClo is usua lly white or light g r ey . 

The: pro senc c of c ;::.rboDate i s easily detec t o c1 by 11 s i n g 0 

; . , 

i ~-~-- '--
, -
; 

I-  _ 

! 
- _. ,

I 

-_ .. -' --; i 
_c __ -- ' 1 

_i 
I 

. ···1 
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weak solution of hydrochloric acid. From the columnar 

section given above it is obvious that carbonate is a 

common constituent of the banded ironstone. More details 

about the constituent minerals of the banded ironstone 

will be given under the description of the petrology 

of the se roc ks. 

Another feature of the banded ironstone is the fre
quent occurrence of thin intercalations of dark "shale 1\. 

They are especially abundant towards the base of the banded 

ironstone succession and play an important role as marker

beds in all the existing asbestos mines in the Kuruman 

area and for that matter in the entire area in which 

crocidolite is mined in the Cape Province. In the mines 
they are referred to as siltstone, mudstone or shale and 

display a characteristic conchoidal fracture. The rock is 
usually pitch-black in colour and quite often carries 

pyrite. In tho zone of oxidation this rock-type weathers 

to a deep-yellow, clay material. Not all the so-called 

"siltstone ll interc8.lations found in bore-hole core and 

in underground workings were examined under the microscope 
but all of those which were examined point to the possibi

lity that this rock-type is actually a recrystallised 
volcanic glass or tuff (p. 1413 ). 

Further evidence obtained from the detailed section 
through the Banded Ironstone Substage is that the contact 

between this substage and the underlying dolomite of the 

Dolomite Series is clearly transitional. The transition 

from pure dolomite to banded ironstone takes place over a 

vertical distance of some 200 feet in which distance the 
succession is characterised by alternating layers of banded 
chert varying in colour from white to black, with all 

gradations of grey in between, grey dolomite and black 
shale. It is also shown that the uppermost layer of banded 

chert (Table 3, 117 to 143 feet) becomes slightly magnetic 
owing to the presence of disseminated grains of magnetite 
in some laminae and is succeeded directly by finely 
laminated banded ironstone in which magnetite laminae are 
a prominent feature. The chert found in the transition

zone between dolomite nnd banded ironstone is conspicuous
ly banded owing to alternating laminae, each composed of 

different quantities of microcrystalline quartz, minnoso

tai te and carbonate mainly. Stilpnomelane is gener~3.lly 
pre sent in subordinate amounts, "out may become abundant 
in particular laminae in the banded chert. 
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(b) The Jasper Substage 

This substage follows conformably on the Banded 

Ironstone Substage and is distinguished from the latter 

by its predominantly siliceous, more irregularly banded 

and thickly bedded nature. It is composed mainly of 

yellow-brown to dark-brown, poorly bedded jasper con

taining subordinate intercalations of banded ironstone 

at several stratigrqphical heights. The substage also 

contains a number of thin layers which display conspicuous 

characteristics and accordingly serve as excellent marker

beds. The Substage reaches an average thickness of 610 

feet in the Kuruman area. 

The main components of the Jasper Substage can be 

tabulated as follows:

( v) The "Potskerf" or Potsherd Marker 

(iv) 	 Jasper with subordinate bands of massive rie
beckite-rock (Riebeckitite) 

(iii) 	 The Magnetite-chert Marker 

( ii) The Speckled Marker 

( i) The Main Marke:-< 

The stratigraphical distribution of the Marker-beds 

and their chief characteristics are listed in Table 4. 

In the following pages additional information on 

the different marker-beds as well as the jasper layers 

between them is given under separate headings. 

(i) The Main Marker 

Topographically the Main Marker almost invariably 

forms a prominent cliff or led~ immediately below the 

general gentle slope formed by rocks of the overlying 

Jasper Substage. The marker-bed is well exposed over 

long distances on a number of farms ego Whitebank (12) 

and Eldoret (HI). The jasper layers in the Main Marker 

differ from those in the overlying Jasper Substage in 

this respect that the bedding-planes of the former are 

strongly warped and give rise to irregular, uneven and 

undulose bedding-plane surfaces. In addition these 

apparently contorted layers of jasper contain numerous 

lenses or drawn-out, lenticular bodies of greyish-yellow 

chert set in a matrix of darker, yellow-brown, jaspery 

material. The lenticular bodies are generally arranged 

with their major axes at an angle to the direction of dip 

of the rocks and are flattened in the plane of the bedding. 
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Table 4. - The Stratigr:lphical distrib..£!ion of the 

Marker-b ed s a nd their chief characteristics 

Stratigra
Marker phical Po Thick Rock

bed sition ness type Characterist ic s 

"Pot
skerf" 
or Pot
sherd 
Marker 

MA,gne
tite
chert 
Marker 

Speck
led 
rvhrker 

Mrlin 
Ma rker 

220 to 240 
f eet above 
Magnetite;... 
ehe rt T\:;:ar
ker 

50 t o 60 
feet above 
the Speck
led Marker; 
140 t o 160 
feet above 
the Ma in 
M8.rke r 

80 to go 
feet abov e 
:Main 
Ma rke r 

Immedia tely 
above Ban
ded Iron
st one Sub
stage 

Nine 
inche s 
t o thr8e 
fe e t 

One to 
two 
feet 

Six 
inches 
t o 
four 
feet 

Ave
r a ge 
of 40 
feet 

l ar 

Chert and Disc-like fra g
ferrugi ments of white 
nous and grey che rt 
chert are set in a ma

trix of ferru gi
nous chert and 
orientated pa r a l
lel to or a t 
different angles 
to the bedding. 
The marke r-08 d ', 
is reminisc ent 
of a t ectonic 
breccia. 

Thickly Lamim:tc of mag
l amina netite (hematite
ted ban goethit e in out
ded iro~ crop), up to 
stone half an inch 

thick alternate 
wi th 1 8,minae of 
white-gr e y chert 
of a pproxima t ely 
same thickne s s . 
Crocidolite, si
licified in out
crop, is a s so
ciated with the 
marker-bed in 
m8.ny pla c e s. 

Poo rly Massive nature 
bedded t o and c olour of 
massive? j 8,sper and it s 
chocolate conchoidal frac
c ol oured, turing. Pre se nc e 
jaspe r of c oncretionRry 
enclosing structures of 
c oncre  different 
tions of c ol our. 
yellow
brown 
chert 

Po orly Bedding-plmes 
bedded are strongly 
jaspe r warped. Lenses 
and in and lenticula r 
tercala bodies of ye l
tions of low-grey che rt j 
well reminiscent of 
b edde (1 "b oudinage If a re 
ba nded found in the 
iron yellow-brown 
stone jasper. Upper 

16 to 24 inches 
composed of a 
zone of frq;rgneniBl 
rocks very -s i~i-

t o the f otsherd Marker. 
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The uppe rmnst 16 to 24- inche s of the Main Marke r is 

characterised by a zone of fragment8.1 rocks which consists 

of disc-like fragme nt s composed of whi t o to grey chert, 

set in a matrix of brovvnish, cherty material. The che rt 

fragments look like flat discs with approximately oval 

or circular outlines when viewed perpendicular t o the 

bedding-planes. The diameter of the discs varies fr om 

about two to five inches. The flat sides of these 

discs are generally orientated parallel to the stratifi

cation of the adjacent layers of jasper, but discs in

clined at a low angle t o the stratification and some per

pendicular thereto are not uncommon. The width of those 

discs in cross-section varies from about a quarter inch 

to more than half an inch. (Plates I and II). 

The zone of fragmental rocks belonging to the Ma in 

Marker becomes far more prominent towards the south in 

the area between Kuruman Find Danielskuil and beyond where:; 
it attains thicknesses ranging from two to about five 

feet (Plate I). 

Following immediately above the Main Marker in the 

Kuruman area is a zone of banded ironstone l5 to 30 fe e t 

thick, which in some localities is the host to seams of 
crocidolite and massive riebeckite. This b8.nded ironstone 

zone is succe e ded by layers of poorly bedded jasper dis

playing a yellow-brown to da rk-brovm colour and having 
smooth and shiny weathered surfaQes. At ab out 60 to 70 

feet above the Ma in Marker the jasper bec omes more ferru

ginous over a short distance. Bedding in this portion is 

better developed and the rock attains the character of 

a banded ironstone. 

(ii) The Speckled Marker 

This marker-bed varies in thickness from about six 

inches to a maximum observed thickness of four feet. 
Despite its habit to attenuate quite rapidly over relative

ly short distances it remains persistent over the gre a t e r 

part of the Kuruman a rea. The rock constituting the b a nd 

is composed of a matrix of dark-brown to chocolate

coloured, cherty material in which light-brown to 
yellow-brown concretionary structures ar:~ distributed ;J,t 

random. These concretionary or nodular bodies are re
ferred to as "speckle s II from which the name Speckled 

Marker is derived. The rock bas a perfect conchoida l 

fr acture and, except f or the e.pparent absence of bcdc1ing
planes and the presen8e of the I1speckl e sii, it resembles 
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the jasper f ound immed i at e ly be l ow a nd ab ove it. 

The c oncretionqry b od i e s or "speckle s i' a r e sub angula r 

t o subrounded and di s play diffe r ent f orms in outcrop, 

va rying fr om r ectangula r through ov a l t o perfectly round . 

Gene r a lly the c oncretion s a r c sphe ric al? slightly fl a t

t ene c1 in the pLme of the bedd ing ~ or e llipsoidal. The ir 

size s v a ry fr om l e s s t han a Quarter inch t o ab out three 

quarte rs of an inch in d i amete r ( HI-I 359). 

Tw o type s of c oncre tionar y b odi e s have b ee n obse rve d . 

Some a re c ompos ed of light-ye llow, che rty mat erio. l and 

appa rently no ot he r mine r a l c onstituents except in s ome 

specimens in Which a numb e r of minut e s p ecks of dark

brown t o black, f erru ginous mat eri a l a r e pr e sent a t 

irre gula r int e rva ls. The ma j ority, h owev er, display a 

pa rti a l t o well-defined c oncre tionary structure . In the 

l a tt e r type (Se cti onHH 79) the out e r edge of a "speckle " 
is define d by a ve ry thin, dark-brown t o black rim of 

close ly sp ace d gra ins of he matit e and goethit e . In 
exce.ptional c a se s it is acc ompanie d by lenticular, cur

vilinear streak s of magnetit e . This rim of da rk-c ol oured 

ma t e ria l ge nerally acc entu <1t e s t he circula r or ov a l out 

line of the c oncreti ona r y s tructure . It is f ollowed 

inwa rds by a l a ye r c 0mpos e d of microcrysta lline qu art z 

a s t he matrix in which xenobl a stic t o poikiloblastic 
crystals of hematite a nd goe thite are distribut ed at 

r andom. Occ asi onally the se crystals, ac c ompani ed by 
irre gul~r gr a ins and minut e granules of the s ame iron 

oxide s, t end t o f or m curved streaks approxima t e ly p~rallel 

t o t he outline of the outer ferruginou s rim of the b od i e s. 

The c ore of the b od ies i s usua lly darke r in c olour 

than the zone s ''''h ich imme diat e ly surround them owing t o 
t h e conc entra tion of iron ox i de in the c or e s. Some of 

the fe rr~ginous c or e s a re r emar kably angula r and display 

sQu a r e , r ecta ngula r a nd a lso triangulc\r f or ms ( Section 
HH (9 ) . Other s aga in a r e subrounded whe r eas in othe rs t he 

c or e may be split in two separ a te porti ons c emented by 

the s ame mat e rial which ~urround ~ the comple t e co r e . Some 
of th(~ c ore s a r e c ompose d of 2_lte rnating l aminae of 

f erruginous a nd le s s ferru ginous materia l, thus displ a ying 
a c onspicuous banded structure . One pa rt i cula r c ore c on

sists of a l amina of a l most pure microcrysta lline QUP,rt z , 

0 .8 mm thick, b ound ed on b oth side s by l aminae 0. 8 a nd 

3.8 mm thick r e spective ly, which a r c c omp os ed of micro

crysta lline quartz in wh ich goethite is di s pe rse d . Th i s 

phe n omenon of clearly bande d portions surrounded by 
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material displaying concentric growth would indica te 

tha t the core s of the concretions represent fragme nts of 

a laminated rock around which concretiona ry growth to ok 

place. In other concretions the bulk of the material in 

them is c omposed of mas s ive riebecki to vvhich is silicified 

to varying degrees a l ong the outer edges. 

It should be mentioned that several thin l ayers simi

lar in appearance t o the Speckled Marker are found in 

close proximi ty with this marke r and generally below it. 

These layers are, however, much thinner and a re as a 

rule far less persistent. The concretionary bodies in th Offi 

layers are also less abundant so that portions of a 

particula r layer may be devoid of a ny concretionary b odies 

over several yards. Another "speckled" layer of this type 

is present some 65 feet highe r in the succession, but 

this layer is also only developed sporadically. A 

phenomenon which aids in the recognition of the true 

Speckled Marker is the pre s cmce of ferruginous, fairly 

well-bedded j a sper, which grades int o banded ironstone in 

places, closely be low or above this marker. Crocidolit ~; 

is developed at intervals a long the ferruginous zone. 

In the Kurum2.n a re a and farthe: r n orth tO ITvards Hcuning

vlei the Speckled Nlarker serves as an excellent marker

bed, but it become s l e ss r81i3ble t o the south of Kurull:an 

where several thin l a yers similar in appearance to the 

Speckled Marker are found at odd interv'.1 ls in tho j aspe r? 

none of them ve ry persi s tent (eg. on Carrington, J2). 

( ... ')lll/ The Magne tite-chert Marker 

Above the Speckled Marker yellow-brown to brown 

jasp3 r continues for some 50 t o f)0 feet before the next 

layer which serves as a marker-bed is enc ountered. This 

marker-bed is locally referred to by prospectors as the 

"Quartzite ii or IISandstone Ma rker". Enge lbrecht (1962), 

in a short paper on the marker-beds in the Kuruman are ~ , 

coined the name Magnetite-chert Marker for this particular 

layer. Although the chert layers or l aminae in this 

marke r-bed strongly resemble medium-grained quartzi te in 

surface-exposures they are actu ~lly compose d of micro

crystalline quartz anc~ are therefore of non-clastic origin. 

In the present paper therefore, the name Magnetite-chert 

Marke r as proposed by Engelbrecht 1 will be r e taine d. 

Tho Marker-bed is strongly weather-resisting a nd in 
spite of its small thickness it outcrops prominently, 
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frequently figuring as a low ledge. 

Individual layers of chert are generally devoid of 

ferruginous material, but in places equigranular grains r,f 

magnetite are dispersed through the matrix of microcrys 

talline quartz. Where exposed these magnetite grains ~re 

generally altered to hematite and goethite and in many 

places are completely removed through weathering. In 

the 1acter case the surface of the chert layer is minut e ly 

pitted so that superficially it resembles a fine- t o 

med~um-grained quartzite. Where the disseminated grains 

of iron oxides are still present in the chert layers the y 

display a finely spotted surface. Occurrences of this 

type are well preserved on England (11) and at the 

Parad ise Island prospect in the Lower Kuruman Native 

Res erve (G2). 

(iv) 	 Jasper with subordinate.:t..a.y~rs of massive 

riebecki te-rock . 1 . '. , . 


The Magnetite-chert Marker is succeeded by another 

thickness of yellow-brown jasper in which yellow-brown 

t o rendish-brown layers of ferruginous and siliceous 

mudstone and shale become prominent. From closely below 

the Magnetite-chert Marker to about 220 to 240 feet 

above it the J asper Substage is characterised by the 

frequent occurrence of thin, hard, blue l ayers of massive 

riebec'kite. Their thickness ranges fr om a c ouple of 

inches t o about one foot and the y are characterised by 3

general dark-blue to brown c olour in which isolated 

patches may display a deep blue colour. These ri~b€ckit~ 
layers a re composed chiefly of densely matted laths of 

riebeckite and are strongly weather-resistant. In the 
uppermos t rtebeokite layers crocidolite is sporadically 

developed as thin SJruIlS which generally fade out within 

a couple of inches along the direction of strike of thoS3 

rocks. Irregular fracture s in these layers are often 

filled with disorientated, acicular crystals of riebeckite 

or with slightly blue-coloured quartz. The cross-fibre 

which occupies the vertical and near-vertic8l fracture s 

in the massive rti.e'lnoki±e' layers looks like crocidolit Ce? 
superficia lly, but it is generally hard and brittle. 

Certain layers of siliceous mudstone ancl. shale in 

the succession in which the riebeckite layers are 

developed and also certain layers towards the top of the 

Jasper Substage cont a in concretions and septarian nodul os 

of various shapes (Sp. HH 553-555). The concretions i r 
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t hese l aye rs range in size from l ess than a quarter of 

a n inch to more than six inches in diameter and a r e dis

tribu t ed a t r and om in the l a y e rs. Their shape gen2r a l ly 

v a ries from subspheric a l to d iscoidal, but e l ongated 

bodi es a re a l s o common (Plat e III ) . Interna lly the 

concre tions are concentric a lly banded, separat e bands 

di spl aying different colours . In s pecime ns c ollec t ed 

from surfa ce-exposures all t he concentric bands in the 

concre tions are a lmo st exclusively comp osed of very 

minute gra ins of chert a nd accompani ed by hemat it e ( mar 

tite ) a nd goethite. La rge crystals of martit e wi th 

irregular outline a nd c ommo nly includ ing remnant s of 

magnetite are unequally distril)u t e d in th3 matrix of 

chert . The outer e dges of the concretions form sm ooth 

surfaces wh ic h distingQish them sharply from the 

enc lo s ing rock. 

The conc e ntric l ayers are trav ersed by a ser i cs of 

concentric and r ad i a ting c racks whic h a r e filled wi th 

ye llow or s lightly green qu a rtz (vo n Bac kstrom, 1963). 

At and close ly below the u pper limit of the j aspe r 

succession in which the septarian-bearing beds a r e :~ur ~ 

a se ries of close ly-spaced massive ricb eckite l aye r s 

genera lly forms a conspicuous cliff. These l aye r s are 

particularly well displa yed on Et t ri ck (II). Th e riG

b eeki t e layers a re s e parat e d by l aye rs of j asper which 

often display the same bed.d i ng- p l a ne irregul a ri t i es as 

the jasper l ayers i n th ,:; Ma in ]\;lar k: r. 

At the l a tt e r loc a lity i so l ate d l enses and l enticu

l a r bod i es of massive riebeckite, measur i ng less tha n a 

foot along the ir maj or a x ::; s , are embedded in the j a sp (~ r 

l a ye rs. These riebeck it e lenses are often pr ese n t as 

nodular, pear- shape d bodies whi ch may b e r ounded a long 

the one edge whoreas the other point t ape rs out graduall~ 

a long the plane of st r a tificat ion. 'T he bedding in the 

enclosing jasper commonly conforms to the shape of the 

mass ive riebeckite bodie s. The b and ing below a body r e 

mains fairly s tra i ght whe r eas that above c'Il rves do vm a nd 

comes to r est u pon the lo we r bedding- plane a wa y from tho 

tape rin g end of the body . The vertical dimensions of n 

particular pe a r-shaped maS Sl ve riebeckit e body may r a npe 

fr om ab out four inches from the one e nd to about 

half an inc h at t he tape rinp (md ( Plate IV) . 

The asymmetri cal form of the massive rie b eckite 

bod i es and the gene r a l conformity between their outer 

edge s and the banding in the ,j aspe r would s u ggest tha t 

the lumps of amphi.bolit i c ma t erial re pre sent fragrnunt s 

of materia l which at one stage or anoth 2r c ame to r es t 
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like fragments or d isc s set in a matrix of dark-grey 

t o b r own t f orruginous che rt or j aspe r. If/hen vie wed 

pe rpend icular t o t he pl rme of bedr'ling the fr e.gments :lr s 

present 2.S subEmgul a r t c subrounc1ed d i scs . The d i s cs 

vary fr om less th~tn one inch to :lbout four inch2s i n 

l e n gth a n d a r e seldem mor e t han h a lf an inch t h ick. In 

cross- sec tion t he f r agme nts a re c ommonly or i e nte d paralle l 

t o o r at a l ow a n gl e to thc stratific a tion. In some 

pl a c es indivi du[11 fr~,f)"ments or a g roup of adj ::lCcnt fr 2cg-

me nts adopt a position a t right angle s or noarly s o t o 

the bedding . Vilhe re t hree or f ou r close l y separ ated frag

ments atta in a near-vertical pos i tion the ge n e r a l t e n dency 

f e r them i s to fan out on one s i de thus f orming a pa ttern 

similar t o a fowl's track . EG c s-use of tho pr e senc e of 

such pat t e r ns some prospectors r e fer to this ban d as the 

llHa nepoot" Mar ke r (Eng . "crow 's-foc t Marker"). 

The edges of mn,ny of the fr8.gments a r e s li ghtly r CUD-' 

d'J d~ but t h.::: majority are an~J.lar t o subangul '1r a n d ta

perE)d. Longe r one s aT'? f requently bent so th8.t one per·

ti on of the shard lies p a r a lIc 1 t o the stratification 

whereas the r es t of the b o dy lies at '?,n a n gle to the 

stratifica tion. In othe r e xp osur c3s ugain a fr a2,lDent n;[t,y 

h 2vve looth e nds bent up li1ro the rim of a saucer. (P l at;) V). 

On weathc r Gd surf::iC8s the fragme nt s a lmost inv9.r iFtb l y 

displa y a white-grey colour which f orms a strong con

tras t with the brown~ ferruginous gr ound-mass . 1:'he 

cem8nting m~te rial is a lways mo r C? ferruginous than the 

frngment s themse lves. Cn the whole this r ock-typo c orres

ponds ve ry much "'lith the thin zone of fra E,1Ile nt a l r ock 

which c onst itutes the uppe r porti on of the M~in M~rke r. 

The l a yer s of fra {'srnent a l r ock s \llhich are found in 

the succession abov e the P otsherd liTarke r a r e s imilq r in 

appear a nc e to this marker-bed, e xc ept p e rha p s tha t the 

thickness of individu a l fragme nts in the upper beds is 

gr eater. In a r e e s where only thre e such laye rs were 

obse rve d only t he uppe rmost one c ont a ins fr agme nt s of 

r ed-c oloured jaspe r. 

Above the pot sherd Marke r prominent layers of sili

c eous mudst one and sha l e (Wd 355) a r e present~ individual 

beds varying in width from a f ew f e et t o mar e tha n 30 

feet. All those r ocks a r e ferruginous and silicifie d . 

Snuff-box structures Rr e commo n in many of these l a yers, 

f-:" nd c Clrb on 8.te ont e r s into the compo siti on of the 

-, ( 
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(vi) The Origin of the Marker- beds 

The main Marker in the KUI'lunan Area, as pointed 

out on li. 37 9 contains fragmcntal material at it s top . 

This zone become s more con :3p icuous tovvards Danielskuil 

where, south of the villago , two other zones a re de 

veloped lower down. The zones are very similar to the 

Potsherd Marker and most probably have the same mode of 

origin. For this re aso n the origin of both these marker

bed.s will be discussed s imultaneously. 

The zone of fragmental material at tho top of the; 

Main Marker is remarkably persistant j displays some de -

gree of sorting in places (p. 78) and a pparently ret a ins 

the same stratigraphical position . These characteri s 

tics would i mply that it may represent a n intraforma 

tional breccia . The Potsherd Marker is l ess persistent 

and in some loc a lities is found to occupy different 

stratigraphical positions. However , the difference in 

stratigraphical height i s se ldom more tha n a fei-v feet . 

In both mark8r - bods the disc -like fragments arc 

composed of almost pure chert whereas the cementing m:.l

teria l is conspicuously ferTuginous. Should these zones 

of fragmental material be regarded as of tectonic origin 

it would be difficult to explain why the fragments and 

the cementing material are so different in composition. 

It is suggested that the frs.gmental material origi-

nated during periods vvh"n the floor or portions of the 

floor of the o.epos i tional "basin vvere exposed . Stru_cttlre s 

similar to mud-c rEwlcs developed and with subseqttcnt 

buria l the fragments were cemented by more ferruginous 

chert. Slight currents could have contributed to the 

disorientation of the disc-li ke fragments. It i s pos

sible that some discs were transported over very short 

distances causing some degree of rounding. 

The Speckled Marker contains concretions, some of 

whic h have cores that are clearly laminated. This would 

indicate that concretionary growth took pla ce around 

solid particles (p. 39) . In other concretions or 

"speckles" the cores are compos ed of massive riebeckit e 

or silicified massive riebeckite . Pear- shaped bodie s of 

massive riebeckite a re also found in certain beds above 

the Spe ckled Marker (p. 42) . The relation between the 

boundaries of such bodies and the bedding of the en

veloping jaspe r would indicate that the riebe ckite is 

of extraneous origin . 
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It is suggosted that many of the " speckles " in 

the speckled marker origina ted through concretiona r y 

grOi·vth a round clots of volc anic ash which sunk to t ho 

floor of deposition. Riebeckite developed from t he 

volcanic material. Ma ny core s of riebeckite were sub

sequently silicified to such a degree that the origina l 

material can no longer be distingui shed. 

The ma gne tite-chert marker differs from the b a nded 

ironstone only in the thickness of the individual 

magne tite and chert laminae and therefore is regarded 

as having had an origin similar to that of the banded 

ironstone, viz. through the int er mittent precipitation 

of iron hydroxides and silica . 
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(c) The Tillite Substage 

The Jaspe r Substage is succe eded by the Tillito 

Substage whichj acco r d ing to the currently acceptc-;d. c orre 

l clt inn, r epresents thc upper limit of the Lower Griquatown 

Sta ge . The tillite ag":t in is succ eede d by andesitic l av:J. 

of the:; Midrn(~ Griquc':l.town or Ongeluk Stage. 

This Substage attains a thickne ss c f some 50 t o 80 

f eet a nd is c omposed of a hoterogeneous a nd unsorted 

assemblqr;e of angu. l a r fragments and subrounded to well

rounded c obbles, cemonted by medium-gra ined , redc1ish- t c 

purplc-brovvn, gritty materi8.l. We ath ered surfaces of the 

rock c ommonly display dark-brown to black c olours cc~u s ed 

by encrustations of oxides of iron and manganese. Peb 

bles and fr agme nts c omposed of yellow-b rown jaspe r pre 

dominate ~nd have evi ~ently b oen derived fr om the imme

diately underlying Jasper Substage. Pebbles of quartz, 

qU8.rtzi te 1 dolornite 1 sho..l e ::md r ed j a sper a re f ounc1 

occ as i onally, whe re as pc;bbles of black and grey chert, 

probably derived fr om the Dolomite Series, are fairly 

frequent. In places the tillit e displa ys some degree 

of sorting 9 s hown b y a decrease in the size s of the 

frae:,rments p:Lnd pebbles from the bottom tovmrds the top 

of the sub stage. In such pl8.ce s pebble s 8Jld fr D.t-,'1Ile nt s 

in the basa l po rtion of the tillit e v a ry in size from 

half an inch to about five inches in d i Clmete r rmd decrease 

towo.rc1s the t op INhe r e the y a re much sm:-:tller on the 'J.VGr 'lgG . 

PurplG-brown sandstone a n d grey, feldspathic, gritty 

l~3.yc rs a r c pre sent :?vS discont inuous int e rC !?clati ons t ow-::.rds 

the top of the tillite. 

Con g l omera te h ClS be en r e c orded in th8 tillite 'iiiher(: 

it outcrops on the bo rde r between th e f 'lrms Hope lli"1r1 

Ventersrus (F2) some 40 miles no rth-west of Kuruma n 

(De Villiers, 1961, p. 6). The pebbles in this c c n g lmno 

rate l) and a r e described :'1 S poorly to well rounded and 

slightly fl 8.t tene d. They arc~ mainly c omposed of greyish

gre en 8.no b lack chert and are found togeth(:: r with sma ller 

pobbles of r e d j r:wper a nd white quartzite. The majority 

of the pebblGs v a ry in diameter from a quarter inc h to 

f our incheS . They a r c po orly sorted and a rc c eme n ted b y 

grey t o light - 1J r own, sandy and felsps.t h ic materi a l. In 

the a r ea, where the conglome rate i s pre sent the tillit o 

at t a ins a thic kne ss of ab au t 110 f eet . In tho KUrUYl13n 

area the tillit e i s e xp ose d !1 t a f ew p l'-",c e s only and 

8.1th cu gh well-rounded, pebbl e s are e ncountered in the se 

outcrop s n o de fini t c-; o:::m d of c on gl omera.t ce; c ould b e 

 
 
 



-45

distinguished. 

(d) 	 The Vertic a l Distribution of the Crocidolite

bearing Zones 

As ment ioned in previous pages j crocidolite occur

rence s in the Lowe r GriquatoYm Stage are restricted to 

certain strat igraphical horizons. Becau se of large-scale 

mining and drilling in the Kuruma.n a re a the vertical 

position of the crocidoli t e-bearing zone s has be e n es

t ablished quite I've ll. Additiona l informa tion with regard 

to the vertic al di s tribution of these zones was also 

obta ined from geological mapping a nd from bore-hole rC'; 8ult s 

with the re sul t that the present k nowledge of the distri 

bution of t he most import a nt crocidolit e-bearing zone s i s 

fairly complet e . Except for the ma in strat i g r aphic a l 

zones in which commercial deposits of crocidolite are 

knovvn to occur, occasional seams or group s of seams ma y 

be deve loped at elevations in b etween t he ma in zone s. 

Occurrences of this type are, however, seldom f ound a nd 

so far have not yielded concentrat ions of crocidolit e of 

any economic importa nce. Be cause the v e rtic a l distribution 

of the crocidolite -b e arine zo nes are, best de fined in t h e 

Kuruman area, the ir distribution in this area will be 

use d f o r t he correla tion, where possible j of the distri 

but ion of similar zo nes in ot he r a r e8.S locate d in tbe 

Northern Region. 

In the Kuruman a rea the a sbe stos-bc; a ring rocks C ell 

be subdivide d into about e l e v e n se parat e zones. Four of 

them lie wi thin the J a s pe r Subst age a nd are of no great 

economic import ance. The r e ma inde r are found in t he 

Banded I rons t one Substage a nd include several important 

crocidolite-producing zones. 

In the Kuruman area it is customa ry to divide t h e 

crocidoli te-bearing zone s into an upper group and a lowe r 

group vvith the Main Marker as t he line of subdivision. 

These zones are locally r e f e rred to a s "horizons " and 

those occurring above the Main Mark(~ r are calle d the 

Upper Asbestos IIHorizons". They a re again subdivided 

into a Fir s t Uppe r i'Horizon", Se cond Upper "Horizon", 

etc. base d on the relat i v e vertical distance s at which 

each is found a bove t he top of the Tlhin Marker. 

The same subdivision i s a pplied to t he cI'ocidolit e 

bearing zo nes be low the ~!I9,in Ma rker, except that the ir 

positions ar(; given in r c:: l at ion to the vertica l dist a nc e 
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between thorn and the base of the Main Marker. These 

Lowe r Asbestos "Horizons" are a ccordingly subdivided into 

a First Lowe r nHo rizol'f'" , Sec ond Lovver "Horizon" 1 etc. 

The t e rm "horizon" as us ed in €,:e olo g ical nomenclatur,; , 

refers to a surfa c e separ:J.ting t wo b o ds a n d he nc e has no 

thickness (Howell, 1957). This term can t he r e fore not be 

r etain,:; d in the d e s cript ion of the asbe eto s-b e aring z o ne s 

in the KurumO,n a r ea a nd is a ccordingly r epl a ced by the 

"zone i l term in t he t ext. For purposes of brevity the 

upper zones will oft en be r e f e rred to as t he First Uppe r 

or Se c ond Upper vvithout i),dding the word "zone i l 
• The 

same applie s to the lower zone s which will be refe rre d 

t o as the First Lowe r, Second Lower, etc. Tho subdivisi on 

of the v a rious asbestos-b earing z ones i s g ive n in 

Table ,5 .• 

Table 5. - Subdivision of Asbest os -bearing 

Zone s in the Kuruman Area 

Fourth Uppe r Zone 
Third Uppe r ZoneUpper Asbestos Zon es Second Upper Zone 
First Upper Zone 

'MAIN MARKER 

First Lower Zone 
Second Lower Zone 
Third Lovvt? r Zone 

Lovver Asb e stos Zone s 	 Fourth Lowe r Zone 
Fifth Lmver Zone 
S ixth Lower Zone 
Se v enth Lowe r Zone 

(i) The Lower Asbe s t os Zones 

# The se crocidolit e -bearing zone s constitute thr3 s o l e 

sourc e of c rocidol i t e in the Kuruman a r ea a s well as in ('-1.1 

most th(~ entire Northern Region. Their subdivision intc; 

First, Se cond , Third, etc. Low e r Zones in the Kuruman 

are a became a cust om in a ll ope r a ting mines in the area , 

but the ir subdivision from mine t o mine i s n ot very 

consistent. This is mainly bcc qu s e the r e e xists quito a 

varia ti Gn in th<:; width of 1 and in the numb e r of 

ind ividual fib r e - bearing laye rs of bande d ironstone 

which m3.Y c onstitute one z one . :Bo cau S,j of this varia ti un 

and the fr equ e ntly c ompl e t 8 abse nc e of crocidolit e itt 
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more so-c aIle d i'horizons" in different mine s 9 a t:..sage 

which h~s greatly hampered the correlat i on of crocidolito

bc~ring zones frcm mine to mine. 

If the a cc nm:panying fiGUr,; 2 is consulted the r G.:!.cler 

will see that the subdivision into separate asbestos

be aring z one s CDn b(~ done in quite a number of ways. 

Where crocidolite-bearing l a yers of banded ironstcne arc 

vertically close to one a nothe r the writer has reg~rd2 d 

them as b::.:longing to the SalI)C zone or where continuous 

fibre-bearing layers of b:LDcled ironstone at one lOCluity 

c oincide in ve:rtical position with a number of s eparate 

l aye rs at another centre, the separate groups of fibre

boaring strat~, a lthough in places separated by fairly 

thick pa:rtings of waste, arc c ollective ly also regarded 

as b010nging to the s::unc zone. M;::tny of the current sub

elivis i ons in the mine swill natur8.11y not co incide with 

the subdivision into scpa:rate zones as used in this pape~ 

out with the inform3.tion available at present the r E:gionnl 

subdivision of c:rocidolite zones in the Kuruman Clre a 

as given here is, with the present knowledge, re garded 

3,S the most logical. 

First Low,-: r Zone 

This zone is present immediat e ly below a nd in places 

partly I,vithin the l owe rm ost portion of the Main M3,rk~,~r . 

In the Kuruman a r ea this zone is well dev e loped in the 

Asbes and the 1["hi teb a nk Asbest os Mine 9 but a t the l a tt e r 

mine it is fo unrl at a shallovv depth below surface? with

in the oxidized zone, and is therefore of no aconomic 

importance? 8.t l east not wi thin the first 200 fe e t belew' 

the surface . At this mine tho First Lower reaches 8. 

thickness of some 45 f eet , a l a rge portion of which is 

l ocated within the lowe r portion of t he Main Marker. 

k~- Asbes Mine the First Lower attains a thickness 

of some 35 fe et , some of th8 crocidolite seams also being 

loc a ted wi thin the I\'I '1in M,'Clrke:r . Here the crocidoli te

bearing' strata are found b elow th(~ zone of oxidation and 

a r e mined. Except for the loc a lities mentioned above, 

the First Lower is usu ::tlly poc)rly developed in the Kuru

Elan a rc;8, , but f ;=t irly persi stent a lthough often rc;prc sen

ted. -'(')y cH11y ;), few v (':: ry thin s e:l..ms or a grOUT) of croci 

doli to seams wh ich are found P.t irregula r intervals lJelc!',v 

the Main Marker . 
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