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Se co nd Lower Zone 

1'he Second IJowc r c c'nsti tut e s one of the most impor­

tant sources of crociclo1itc in the Kurum r:Ln area and south 

of Kuruma n to sT aund the Bretby a nd the Grcyling Mine s 

situa t e d n orth of Daniclskuil. Its u ppo r lirni t is a b out 

55 f ee t CRirics Mino II) t a 110 feet (on f a rm Lamblcy, 

12) be low tho b f1 s e of tho Mrdn mark\;r. It 8-ttains a 

m"1ximum recorded lNidth of s ome 35 fe ct including sevc r C11 

thin pa rtings of waste, a s is the c a se on Hartland (12) 

(Figure 2). As a ru12 9 h owe ver, the Sec(Jnd Lovver, INhe r e 

mined? i s l ess tha n 30 f ee t thick. A detailecl section 

of the fibre-bearing banded ironstone in this zone as 

encountered at the Elclor e t and Whi t ebank Asb e st o s Mine s 

is shown in figure 3. 

In tho Eldoret Asbest o s Mine (Merencor Group) the 

upper limit of the Sec ond Lowe r is found from 56 t o 75 

fe e t below th8 Main Marker and the zone a tt a ins a maximu[Y', 

It is subdivide dthickness of about 28 f ee t 

int o thro e separate reefs known as the A, Band C-Roe fs. 

The asb c~stos r ee fs in the mines are numbered from top 

to b ottom. It is cust omary t o numb e r geological units lD 

ascending or el cr j -but to pre v e nt confusi on the; nurnb c ring 

of r eefs as u s e d in the mine s will b ~: 8.dh e r e d t o . At 

t h i s l oc a lity a b lack lJ.. yt~r , ninc inche s thick, a nd 

c :,mpos c d aln;ns t e n t i re ly of stilpncmel c:!' ne is founo_ about 

nine f eet tlbove the In_nging \"'.'111 c f the uppe rmos t o r 

A-Ree f a nd c onstitu t e s a v'}luabl(~ marke r in the succ cs s ic.lU. 

In the mine this l aye r i s refe rred to as the Breccia t ed 

Siltstone II-Tarke r (:E'i gure 3). In 2011 thc borc~-holes 

drilled forqsbestos o. t this mine and in the underground 

workings this b l a ck l a ye r was fou n o to c ont rdn ap pre­

ciable am ounts of und e rground wiltG r bec l.,use of its in­

tensive ly fr Fwtured n 3.ture . Microscopic investigation 

of the stilpnome lane-b cClring rock and of sever 8.1 similEt-r 

l ayers in t he b:'lnc1e cl ir cm s t one showed that the y 

r eprese nt a l te r eel tuffs a n d they will a ccQrdingl y b e 

r e f e rred to as tuffs o r tuffa c e ous l a ye rs f a rther on in 

t he text. A detailed de s cripti on of the alt e re d tuffs 

is given on p. 148. 

The C-Reef c omme nce s irmred i ,qtely ab ove a l q ye r cf 

tuff '"'tce ous material, en the a v e r :1ge about two f e e t thick. 

This l a yer c ont 2 ins numerous blobs a nd streaks cf pyrit e 

a nd is kn own as the Pyritic I'Siltstonc~ Ii Ma rker. The 

C-Reef a tt a ins a thickne ss of some 13 feet. The t op c f 
r 

".,.the ro of is r cp r escmtcd by r:> n oth·)r L1.yer of tuff 9 t 
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f our inche s thick l oc a lly c a lled the l\~8.in Siltstone 

Marker (Figure 3). 

The B-ReG f commenc e s immediate ly above the Main 

Siltstone Ma rke r and is a b out six f ee t thick. The h a n ging 

wall of the reof i s represent ed by ancther thin l a yer 

of tuff 9 one t o tvvo inches thick~ which also represents 

the fnot-wall o f the A-Reef. This l a yer is known RS 

the Siltston e Marker. 

The A-Reef re a ches a thickness of a b out eight feet. 

Thc upper six to seven f ee t o f this reef cont a in a greater 

c onc entration of crncidolite se ams than the l ower 14 t o 

24 inches and are separated fr om the poorer p orti on by 

a thin l a yer of pyroclastic ma terial about 2 inches thick 

(Siltstone Marker, figure 3). The h8.nging wall of the 

A-Re e f is cha racterise d by a tough layer of massive 

ricbecki te which is, ()n the a verage , five inche s thick. 

This laye r, howeve r, incre a ses in thickness to ab out 

20 inches in pla c es . 

More l a ye rs of tuff than thos e chosen a s "IVlarke rs ii 

a re f ound within the range of the Second Lower in the 

Eldoret Asbe~tos Mine. Sever a l others, varying in thick­

ness from about a qURrt e r of a n inch to ju st more tha n 

one inch, were observed . 

Pyrite is a c ommon c o nstituent of many of the tuff 'l­

ceous l a yers, but is most abundant in the thick l a yer 

which represents the f oo t-Virall marke r of the C-Reef. 

The pyrite is genera lly f ound a s thin stre a ks paralle l 

to the bedr.ling or as nodula r bodie s which are strongly 

flRttened in the plane of the bedding . Streaks a nd 

irre gu.lar blebs of white quartz a r e als o c ommon in s ome 

of theSe bands, but a r e most abund cmt in plRces wh e r e 

intense fracturing of th e l owe rmost b a nd of pyrocla stic 

materia l is appar ent. 

Cross-fibre se ~m s of crocido lite are n o t equally 

well developed over the entire width of the Second Lowe r 

zone in the Eldor e t Asbest os Mine. At this mine the 

upperm os t six t o s even f ee t o f the zo ne Ch-Ree f ) are 

be st devel ope d and c ont ::dn up t o 35 separq t e seams of 

crocidolite. The s cams vary in wi dth fr om less than a 

quarte r inch t o about one inch, with l onger fibre 

in loc a lised spots. M3.ny o f tw:>lndividual seams are 

rema rkably pe rsistent whe reas othe rs aga in pinch out 

over short distanc es . Where a particular crocidolite 

seam pet e rs out, another ma y start t o d evelop s ome 
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dista nc e away along the same beddinE.~ pl8.ne or it may 

develop at less than nn inch er a few inches ab ov e or 

bel O1!1J th e bedd ing pLme in which another seam pinche s 

out. In othe r pl''1c es again closely adj a c e nt seams may 

ov e rlap one a not her v ertically, tha t is, if o nc pinches 

out 8. second se qm c ::m deve l op cl ose ly a b ov e or be low 

from a point directly abov e: or some d ista noe a wa y frr;TJl 

where t he f ormer scam pinches Gut. 

The l owe rmos t 14 to 24 inche s of the A-Reef a re 

ge ne r a lly poorly develope d in the Eldo ret Mine and so 

alsG is the B-Rec f. The C-Re ef i s again well developed 

in places, but nowhe r e as we ll as the A- Re2f . The best 

de v e l opment of crocidolit e seams in this mine , n o matter 

in 1Nhich r ee f they a r e loc a ted, is r estricte d to those 

l oc a lities in the mine whe re folding is most intense. 

Another detailed cross-se c t i on of the Se cond Lowe r 

z one was obt a ined in the Whiteb a nk Asbe stes Mine whic h 

is .locat ed about 20 mile s sou th-e'lst of t he Eldo r e t Mine . 

At this mine th e h a nging wall of t h e Sec ond Lowe r i s 

found at about 80 f e et b e low the Ma in Marke r a nd t he 2 0112 

c onsi s ts of two r e efs each about 11 f ee t thick , which 

are r e f e rre d t o in the mine a s the ~ a nd the B-Ree f 

r espe ctive ly. 

The B-Ree f i s about 11 f ee t thick and its foot - wa ll 

is marked by a b l a ck che rty laye r, s ix inche s to twe 

feet thick . The l aye r c onta ins stringe rs, lenses a n d 

elongate d 9 flatte ne 0., n odul D. r inclu s ions of light g r ey 

to almost whi to c he rt? m'my of vvhich par t ly r 2 s emble amyg­

da1:~,s·"f,in a l a v q . 'Thi s l Clye r i s c alled the "Ama n rle l b r nd " 

(Eng._~ltrmd br-wd) in the mine (HH 363). 

The Almo nd Band doe s not everywhere c ont a in almond­

shaped oherty b od i es from top t o bottom. The upper p or­

tion of this l a y e r is oft e n ch:l.ra cterised by the prese nc e; 

of d isc ontinu ous streaks or l e ns f3 s of the light-gr e y, 

che rty materia l which a r e set in a g round-mass of dark­

grey t o black che rt. Where the discontinuous I n.y e rs 

of che rt a r e present the a lmond- shaped bodies are 

deve l oped only towa rds the b aSE; of the l aye r. Wher.:; th 2sC 

di s continuou s stringe r s of grey che rt are present in the 

u ppe r p orti on of the Almon d Band , it usu8,11y re a che s 

its TI18.ximum thicknes s of some 24 inches. If, h oweve r, 

the .;,?.;Lmonc1-shaped b odies a re p r e sent throughout the en­

tire t h ickness of this b 8.n d it s thickness is only some 

six to nine inches . Furthermor e , the Almond Bond apperrrs 

to thicke n in the troughs of 1 0Cc-'t l small synclin'il f ol c. s 

as we ll as in the crests of similn r small a nticlina l 
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f o l ds whereas in the limb s of these fold s t he l a yer thins 

out. l,. t hin lqye r of bla c k tuffa c eou s materi a l is pre­

sent abo u t thre e f ee t below t h e tOlJ of the Almon d Beenc1 

a nd this dis tanc e r e ma ins r ema rkab ly c onsi stent whatevo r 

the th ickne ss of the Al mond B2nd may b e . 

I t i s impor tant to n ote t hat t he ~1.1mond-shaped bod i es 

of g r e y chert in t h e .Al mo nd Bnn d a r e mos t abund3 nt wh e r e 

t he l ayer be c ome s v e r y thin. In th0 se pl CJ.c es vvhere the 

Almo n d B:m d r eac hes it s maximum thicknes s the a l mo nd­

shape d bod i e s are s p oradic a lly developed . Thi s r e 1 3tion 

be twee n the thicknes s of t he Almo n d Ban d and the v 3.Tying 

amount of a l mo n d-shrJ,ped bod i e s in it indic [lt es thg,t these: 

bo die s r e present a f o r m o f "b ound ino.ge" f o rmed during the 

folding of the beds . 

I.mme d i a t e ly ove rly ing t he Almond B':m d i s a 19.y~e r, 

ge ne r r), l l y some t wo inches thick, which displa ys a ye llQl;v­

gr e y c o l our r esembling t he c o l our o f kha ki mat e ri 'll. 

For this r e ason it i s cfllled the "Kakieband" (Eng . 

Kha ki Ba n d (HH3 63A ) . Wi de v a ria ti on s in t he thickness 

of t h e Khaki Band are found in sev e r a l pla c es in the 

mine , wh e r e i t s ometime s r eaches a maximum of about nine 

inches . This b an d d ispla ys pe rfect c onch o idal fr 8.c t uring 

similo. r to the bands of bla ck tuffa c eou s ma t e ri a l which 

a r e so abundant in the Bnndcd Ironsto ne Su bst age . 

The r ock whic h c onstitu t e s t he "Ka ki eband n i s C OIY,­

po se d ma inly of f e rristilpnomel a ne which d ispla ys 0. 

ye llOW-b r own t o o live - b r own c ol our unde r t he microsc ope 

a nd i s acc ompani e d by c 2.r bo n o. t e a nd magne tite a s es se n­

tial mine r a l c onstitue nts. The c a r bonq t e i s pr e s e nt as 

irregula r g rains 1 but often it a ttains cryst a l outlines 

a n d e nclo s es nume r ou s r ound sp e cks of hemat it e . Hem~t it e 

was n owhe r e obse rvod out s id(; the c a rbona t e , but ma gn etit e 

is pre s e nt in r e l a tiv81y l a r ge Qu a nti tie s in the r em"dn­

der of the rock. The homa~t i t e gr'c1.ins inc luc1ed in the 

c a r bo nate g r a ins a n d in the x en ob l astic crystals are 

ge ne r q lly a rra n ge d in linear f ashio n para lle l to the 

stro.tific '1tion. Unde r l ow magnificat i on nume r ous 

lense-like bodie s which a r e lighter in c olour tha n the 

g r een-bro wn matrix, a r e f ound wi t h the ir ~a j o r axes 

p Fl.r a llel t o t h e bed ding . These sma ll lense s v a ry in 

l e ngth fr om a fraction of a millime tre to a maximum of 

about 4. 2 mm and is se lc10m wi rle r than about 1 mm. They 

a r e c omposed of fi ne fl ak e s r esembling a c o l ourle ss 

mic a a ccomp::mied by f err ostilpnome l a ne, which is slight ly 

c o l oured in tint s of ye llo,,\, a n d gre(~ n, a nd carbo n a t :: . 

Acc e s so ry amount s of microcry s t a lline Qu a rtz a r e 

p r e s e nt in s ome of the s ma ll l e n se s . 
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The B-Rce f in the Whi teb rmk Asbestos Mine c on be 

sub divided int o thre e separate sections of a pproximately 

equal thickne ss, b'.:tscd on the toughness of the rock in 

each of the sections . The l a yered r ocks of the middle 

section a r e the so ft e st, with the uppe r section slightly 

har der a n d the l owe r secti on extremely hard. Th is 

variati on in toughnes s of the rocks is e xpe rie nce d es­

pecia lly during unde r g r ou n o. drilling operations. .A close 

inspect i on of the B-Ree f revc :l l ed the f act tha t the 

t ou ghne ss of e 8ch section depe nd s em the abunde.nc e of 

se R,ms of mas sive riebe cki t e interca l :Jted with the b a nded 

ir onston e . The midd l e s e ction c ont a ins a lmost no s e ams 

of massive rieb e ckit e , the upp er secti on c o nt 2. ins only 

a few thin seams of this ma t e rial, but th(~ l01Nc r s ection 

i s c ompo sed a l most c ompl e t e ly of r flthcr thick s eams 

of ma,ss ive rieb e ckite (Spe cime n HE 368) . The genera l 

impr ess i on one gets when studying the B-Ree f is tha t 

seams of crocidolit e fibre de crease in width in those 

sect i ons cont '1ining the most seams of ma ssive riebeckit e . 

The top of the B-Re e f i s marke d by a tuffa c eous l a yer, 

a bout two inche s thick. 

The A-Ree f c omme nces immedi ate ly ab ov e this l a y e r 

of tuffa c eous mat e ri a l a n d r eache s a thicknes s of 11 f e et . 

The top of the A-Re e f is fo rmed by 8. l a yer of grey c he rt 

a nd massive riebe ckit e which in the mine is c alle(l t he 

"Sandston e Ma rker". This b a nd vRries in thickne s s fr OID 

about 9 t o 15 inche s a nd is c ompose rl o f l e nse s or thin, 

d isc ontinuous l a ye r s of " quartzit ic" or 11 s Emdyll-looking 

g r ey-wh it e c he rt embedded in hard, blue, massive rie be ck­

lte. The bf'l-nd of mass ive ri ebeckite is similar to the 

one c ons tituting the hanging wall ma rke r of t he Second 

Lowe r in the Eldoret Mine, e xc e pt f or the prese nc e of 

the che rt bod i e s in it. The Ie ns e s and thin, disc on­

tinuous l a ye rs of g r e y-white che rt in the l a ye r of m8.ss ivc3 

riebecki t e a re go nera.lly r e stricted t o three s e par:lt e h ori­

zons within t he l ay e r. A single crocido lite s eam is 

present immedi a t e ly abov e the uppe r mos t l a yer of grey­

white chert and is we ll developed in pla c es, but is not 

very persistent in its a re Rl distribution. In pla c es 

where this crocidolite seam is well developed it is no t 

mined e v e n when pr e sent, a s in some pla ces, a fo ot or 

l ess abov e the highe st seam in the A-Reef. The r Gaso n 

f o r this is b e c au se t he t ou gh l a yer of massive rie bc ckit e 

forms a n exc e lle nt, strong hanging in the -s t ope s. 

A tuffac e ous l a ye r, t e n inche s thick, which is 
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present about f our t o five feet above the hangi ng wall 

marker of the A-Reef in the Whiteb~nk Mine , could well 

be r eg8.rded'1s the count e r p:1Tt of the fractured layer 

of tuffaceous material which is present some nine f eet 

above the top of the Sec c nd Lower zone in theEldore t Mine . 

If this is the c ase the s tr(ltigrn.phical position of thi s 

layer is remarkably persistent seoing that the two 

mines arc loc a ted at l east 20 mile s apart . 

.1.'1 tufface ous l a ye r two feet thick, which cont '-l ins 

abund ant pyri t o and '-llso irre gu l a r bodies of whit~ quartz 

is f ound a bout 20 f ee t below the b ~s e of the B-Rcef. 

This layer may corre spond with a similar layer vvhich 

constitutes the f oot-wall marker of the C-Reef in the 

Eldo r e t Asbestos Mine. Should this b e the case the 

vertic ~l thickne s s betwe en the uppermost l aye r of tuff 

("siltstone ") and the lowermost l ayer of tuff (iisilt­

stone;;) found vvi thin the r each of the Sec ond Lovver in­

creases from some 37 feet in the Eldoret Mine t o about 

47 feet in the Wh itebcmk Mine, locate d 20 miles south 

of the former. Furthe rmore the C-Reof of the Eldoret 

Mine, or part of it, is not dev e lope d in the Whitebe.nk NI i n", . 

Third Lovw r Zone 

Together with the Second LowGr the Third Lower repre ­

sents the most important source of c rocidolite in the 

Kurum8.n area. This zone ge:;nerqlly consists of a serie s 

of fibre-bearing beds the uppermost of which is found 

from about 35 to 100 fe e t below the base of the Second 

Lower. In tho se loc ali t io s whe r e the Third Lower is be st 

develope d it s top gener:tlly occurs between 35 and 65 fe ot 

be low the b a se of the Second Lower. In certain mines th e 

fibre-beari ng beds c onstituting this zone a re so wid e ly 

spaced that it is l oc ally subdivided into a Third and a 

Fourth Lower, which is naturally incorrect bec fllse barren 

beds at one locality may be fibre-b earing in another as 

is shown in figure 2. 'I'he 'Third Lowe r re a che s a maximum 

thickne ss of about 140 f ee t ~ including the narrow wast e 

pa rtings in be tween fibr8-bo aring beds and is especially 

well developed in the Riries Asbestos Mine and also 

in the Whiteb ank Asbestos Mine~ Tho ve rtical distribu­

tion of croeido li to in this zone varies quite remarkably 

from ene loc plity to ~oth8r. In some the most persis­

t ent development of fibre is to'1vf-l.rds the; upper part 

of the zone, in others the best development is t owards 

the c entre of the zone , whereas in others again the most 
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pe rsi s t ent deve l opme nt is t owar ds t he b2,se of the z one . 

A de t 8.ile d se c t i on of the Thi r d Lowe r Zone as r c) ­

pre s e nted in t he Wh it e b n.nk Mine i s g i ven in figur e 4 . 

In the mine t he diffe r ent fib r e - beari ng s e c t i on s a r e 

r e f e rred t o as t h e C, el , C2 , D a n d Dl Ree f s in successive 

or de r f ro m t o p t o bottom . 

The Dl-ree f r epr esent s the lowe rm os t r eef in t he 

Third Low(~ r Zone an d c ommenC EJS i mmed i a t e ly a b ov e rt 1 ':1ye r 

of choco l ate-b r own c he rt a b out one foot t hick (C he r t 

Marke r, f ig. 4) . The re e f at t a in s a t hickne s s of 10 

f ee t an d is succ ee de d b y b::lrren b8.nded i ron s t o ne , g,bout 

10 f e8 t thick. 

The D-Ree f is about 12 f e e t thick a n d succ e e d s t he 

barr8n b a nded irons t one abo ve t he Dl-Ro Gf. The f oot ­

w8,11 of the D-Roe f i s f o rme d by a l a yer of choco lat e ­

b r(l\illD ehe rt (ehe rt Marke 1', Fig . 4 ), which is simila r in 

a ppear a nc e t o t he f oot-wall marker of t h e Dl-Ree f. The 

t op of the D-Ree f is mar ked by a l a ye r of mas siv e 

rie be ckit e , about three f ee t thic k (Massiv e Ri c be c ki t o 

l\t=1r ke r, fi g . 4) . 3ubor dinete , t h in int;_; rc a l a ti on s of 

ban ded iron s t o ne -,:,.r e pr ese n t in t h e l a ye r of massi ve 

rie be ckit e . 

The :Mas sivc Ri \.;be ckit e Marke r i s succ e e ded by q 

l a yer o f b a n ded ironst one , 1 4 f ee t th i ck, barre n of 

croci dolit e seams , b efor e the base of the succ ee ding 

C0 Reef i s r eache d . Th e C0 - Reef has a thicknes s of some 
"- L 

eight f eet a nd t erm in2 t 8s at its base against a l a ye r 

o f fi ne l y l amina t ed 9 b a nde d iro n s t o ne which c ont a ins a 

f ew l am inae of r ed- c oloured che r t . Th is laye r i s kno~~ 

a s t he Rainbo w M::l r kor in tho mine a nd f or ms t he f () ot­

wa ll of the C -Reef .2

Th e f()() t-wall of the Ci-Ree f is a l aye r o f tuffa c eous 

mat e ri g,l, 6-12 inc he s thick, wh ich is found a b ou t t wo 

f ee t above the t op of the C2-Ree f. Thi s L :wer is known 

as the Silt s t o ne l\1flrke r i n t h e mine. Plas tic fl ow of 

t he t u ffac eou s mat e ri'1.1 which c onstit ut e s thi s l a yer 

h a s b e e n obse rved in p l a c e s. 

It t oo k pl~ce e spe cia lly in t he cre st s of th e l oc a l­

i sed~ steep anticlina l to isoc lina l fold s, 2n d is 

char8.cte r ised by the exploit a ti on of irregul a r fra c t ure s 

in t re b~nd ed iro n s tone by ma t e rial squee ze d out fro m 

the pyr oclastic ma teriq,l. The se f r acture s may cut 

ve rtic,,:,~lly a cro s s the ad j a c e nt l nye r s of b an de d iro ns to ne . 

In mrmy o f th e s e f ille d-up fra c t ure s the pyr ocla stic 

mat e riql r ecrys tallised t o f orm shiny bla ck, aciculs r 
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crys t a l s of ferristilpnomel~ne which are c ommonly ori e n­

t ed with the ir long a x es pGrpe n dicul a r to the edges o f 

th8 fractur es . IrreGula r fr a ctures within the ma in b ody 

of tuff a r e a l so oc cup i ed by simila r bla ck, a cicula r 

cryst als o f fe rrist i l IlDome l·cme . 

Und e r the microscope the crystal s appear as 

a cicule,r t o p lume-like cryst cls orie n tqted 2,t right 

ang les to the; walls of the fr a c t ures . They a re d istinctly 

pleochro ic i n p a l e -ye ll ow t o gre e n-brown, elon gat i o n 

positive and uniax i a l ne gat ive . The l ongest crys tal s, 

obse.rved within fra ctures of the tuffa c eous rock it se lf, 

approa ch 0.2 5 mm . In s ome of the fractur e s it C8,n clear­

ly b e s e en that the crystals g r ew f r om t he oppos it e 

VV8.1ls o f the fr'l.c t u res , a n d meet mo r e or l es s in the 

centre of the fr a cture . li. l o n g the line VI/ he Te tW-3 y me ;:; t 

the r e app e a r s to be a very t hin line of d i so rie nt ated 

flaky crysta ls of the SClme mine r a l (HH 36/1-). The r cm8. in­

der of the tuffa c e ous r ock i s c omposed, a l mos t comple t c l y , 

o f tiny, intric a t e ly int erwove n fla ke s o f the same 

mineral. Th e CI-Reef i s ab out s ix f eet t hick and ter­

minates a t i ts t op agsci nst a l a ye r of b r ovm che rt which 

c ontains nodular inclu s i o n s o f g r ey- vvh i te c he rt. Th is 

laye r i s crllled th o "Dcur meka 'l.rb a nd" i n tho mi ne a n d 

r esembles the Almond Band in the Se c o nd LON e r, d iscus s ed 

on p . 50 . 

ThE) CI-Rc e f is succ e eded by a l aye r of bar ren b ,7'.nd e d 

ironstone" 1 e i ght f e e t thick j before the b :-~, s e of the C­

Ree f i s re a c hed . This r e ef a tt a ins a th tcknes s of about 

f our f eet . A thin l a ye r of tuffn c cou s rna teri'l l, one - t o 

s ix inc ho s thick, i s found 15 inc hc; s above the top of 

t he re e f ;::md r ep r es<:mt s the hanginf:~,..~:vall marke r known 

as t h e Silt sto ne Marke r (Fig. 4) . The t uffa ce ou s ma te­

ri a l v a ri e s in c olour from g r ee nish-b lack t o b l a ck a n d 

display s strong c o ncho ida l fr a cturing . 

Asb e stos-bearing 	zones be l ow the Third Lowe r 

Zone 

Int e r secti ons in bore-holes o f crocidolit e - bearing 

st rata below the Third Lowe r ::;',re n o t many b e c '1,use to dat c~ 

the First, Second an d Third Lovve r Zones h ave receive d t h e 

most atte ntion by mi!ling c oncerns. Only a small numb e r 

of bore -holes h av e been drill e d to we ll below the Thir d 

Lower in the Kuruma n a r c:![l and only one is knovvn t o 

have pe n e trate d the e ntire Bmded Iro ns t o n e Substage . 

Infor m8.t i on (n the v e rtic a l distributi o n of c r oci c1o ­

lit e - bearing z ones below the Third Lowe r i s t he refore 
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incomp1e t e a 11 \l is o 8.s e d m'lin1y on fie 1d -ob se rvn.t i ons. 

In additi on t o a f ew int e r se cti on s in b o r e -ho l e s the s e 

ob s e rva ti ons t end t o indic a t e tha t cro c i dolite-b e aring 

zo n e s b e l ow th e Thir d Lowe r a r c) ge ne r Glly le s s we ll 

de v e l ope d tha n t he uppe r one s in the Banded Ironst o ne 

Subst age . It indic a te s fu r the r tha t the d istributi on of 

s epar a t e) a n d with a f e w e xc e p t i on s ) f a irly thin) inte r­

s (~ cti ons of crocidolit c - b earing s tra t R in thQ lowe r most 

po rti on o f t he Banded Irons t o ne Subs t age a r c n ot v e ry 

pe rsist ent. Thi s is particu18,rly t he c a s e with those 

fibre - bearing bed s which c a n b e g r ou ped int o the Fourth 

a nd Fifth Lowe r Zone s. The Sixth Lower ~:md e s peci8.11y 

the Seve nth Low(3 r, wh ich is the l owe r mo st crocido lit e ­

b earing z o ne in the bande d ir on s t ones , is Quit e pe r s i s ­

t ent? but n ot v e ry we ll d e ve l ope d . 

T'he Fourth an d Fifth Lower Zone s a r e a ctua lly 

d ifficult t o define '!'lith c e rt 'l.inty fro m the a v a ila bl e 

e vi de nc e , but a r c present in a numb e r of loc a litie s? as 

i s sho\V"D in fi :su r e 2 . 

The Sixth LOINGr i s f oun d about 18.0 t o 190 fe e t a bov e 

t he do l omi te and a lthou gh l es s pe r s i s t en t t h :3. t the Se vent h 

IJ owe r it a l so enj oy s Quite a vvide a r eal (l i s tributi on. 

f o ,· , + 
vThe Sev e nth Lowe r Zone i s usu a lly f ou n d a b out 80 ....... c.;
 

abov e the c o nt :-:wt "b e t vveen t he BD,n ded Iron sto ne Sub stage ::;:,n ,J 

the underlying ma s s ive do l omit e . It s dev e l opme nt i s 

f 'lirly pe rsistent n ot only in the Kurum 'J"n a r ea , but a l so 

in the a r e a t O~.IIJards Da nie Is kuil a nd b eyo nd whe r e it r cm::J.i n s 

a r ound 80 fee t a b ov e t he do l ond t o . 

( ii) The Stra tigra J2h i c a l P osit ion o f .I\.8b 8 8t o s Zo nes 

in t he Ba n ded Irons t one Sub s t age 

/ 1- s e rie s of gen e r a li s e d c olumna r s e cti ons showing 

t he v e rtic a l dep th s at ,['lhich fi b r e - bearing b e d s in the 

separ 8.t e crocidolito- bearing z o n es in t he Band e d Irons t cn8 

Sub s t a g8 c ould be expe cted i s g ive n i n fi gur e 2 . Acc or o i ng 

t o t he sub d i vi s i o n u sed in t h is f igu r e the Se cond Lowe r 

Asbest os Zon e c an be 8xpr.:: cte d from about 55 f ee t to 135 

f ee t be l ow the Main Ma rke r. Mine r a lisGcl s e ction s be l ong ing 

t o tffi lliird Lm\T e r f a ll be twee n 150 a n d 315 f ee t be l ow this 

po int. The uppe r porti on of the Fourth IJ 01Ne r j a s t ent o.­

tive ly sub c1 i v i c): e (1 , may ov e rlap with t h e l O1!ve rmo st porti c: n 

of the Third Lowe r oncl c ould b o e xp ecte d be t we e n 295 a nd 

400 fee t b e l ow the l\1'lin l\1o. r ke r. The Fifth IJow2 r ma y ag::',i n 

oV8rlap the Fourth Lowe r a n d may r a nge in v e rtic al p osi ti on 

from 395 to 480 fe u t be l ow t he M~in Marke r. Fibre - be8.ri ng 
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b eds in bo th the Fourth a n d the Fifth Low e r Zones a r e 

gene r '.lly thin a nd could b e expe ct ed a t relntively l a r ge 

int e rvRls within the vertic cil r a n ge s given abov e . 

S8par~ite thin fib r e -be aring !)eds which c ould b e in ­

cluded in the Sixth Lowe r ma y r a nge from 540 to 620 f ee t 

b e l ow the Main Ma rko r wh2 r eas s e para t e fibre - bc::lring 

beds cf the Sev e nth Lowe r ma y r a n ge between 635 and 720 
fe e t b e l ow the Ma in Ma rke r. The f oot-wall of the l a tt e r 

zone e~s pointed out, is Quite consistently founel ab ou t 

80 f ee t qb ove the dolomite . 

( iii) The Uppe r Asb est os Zones 

First Uppe r Zone 

As po inted out (P.45 ) all the upper z on e s el rc 

l oc a t ed within the Jasper Substage. The First Upper is 

found within tho thin l ayer of b a nded ironstone immedi a t e l y 

ove rlying the M"ti n Marke r and. the fibre seams in this 

z o n e are ge n e r a lly r e stricted t o the lowe rmos t portion 

of thi s l a y e r of banel ed iro n stone . There ::J,re l oc [tlitL: s 

vvhe r o fibre se aID S transgre s s the t op of t he ~b,in "Mark8 r 

an d may be feunel in intc:rbe el c1 ecl l a ye rs of ban cL:c1 iron '3tcn2 

within this marke r-b e d ; t h is is e specia lly the c ase i n 

the a re ::]' s r ound DAnie lskuil~ but seldom in t he Kuruman 

are ~ ~ e xc ept on Ettrick (II). The First Upp e r is in 

gen2ral poorly c1 co v 81 oped in the Ku ruma n a r e a rm el t o date 

n o mining h a s been c a rried out on t hi s zone . Old 

prospecting p it s a nd ope n-c i), st workinGS a re loc '1,te d C),long 

this z one on a numb or of f":lI'rn s in the a,reQ) b ut none of 

t hem disclo sed :1 deposit of e c onomic v '},lue . 

L shoft which v,r(1,S r e c ently sunk on :ettrick pe netra t 8c;, 

severi'l l fi b re-bearing be cJ s. They';vary in wictth fro m les~3 

than a f oot to a maximum of s ('; ven f e,-:; t within the b n.n ded 

ironsto ne layer immediately over lying t he Main Ma rker a n d 

within i nt e rc a l a t ed layers of ban ded irons t o ne in the 

lVI 'lin Ma,rke r. No add it ionll informl3,t ion with re Wlrd t o 

the l atera l distribution of t he s e fibre zones is av (C),il",b l c , 

but the widt h o f some of t he fi b r e -be aring beds is such 

t hat it may Ie' d t o the exp l o ita tion of this zone at the 

loc a li t y me ntione d above . These int e rsections were 

obta ined at dep ths below the z one of oxidation. Should 

q,dditional e xploration prov e this z on e to be profit8.blc: , 

it would b e the only l oc a lity in the Kuruman 8.r ea vvhe r e 

crocic101it e c o nc cmtrst i ons of economic import c.illce h'lv e 

so f~r been f ou n d in the First Upper . The First Uppe r, 
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in add ition to the uIJpe r p ortion of the MClin Marker, 

p r ovl:d t o be a n i mpo rt ant crocido li t e-bearing zons in the 

a re a ~round I)'mie lskuj.l a nd should structural conditi ons 

b o f avourabl e , there is no r easo n why thi s z one should 

n o t ~lso yie ld good depos it s of crocidolite in the 

Kurumw ar ea . 

Se c o nd Uppe r Zone 

Tho Se c o nd U1-lpe r is fo und from 80 to 100 feet above 

the t o p of t he IVLJ, in M?lrke r. It i s f ound in close proximi­

ty to th e Spe ckle d Marke r a nd fibre s eams may be 

cleve l ope d wi thin the l a ye r s o f brmded ironstone or the 

strongly f e rruginous j a s pe r immedi a tely b e low a nd above 

t h is ma rke r-be d. Fibre de v e l opment within this z one i [3 

seldom enc ounte r ed and n owh e r e is there a c onc ent rati on 

of crocidolit o of sui table e xt c:mt to b o e xploit ed . One 

of the f ew known l oc al ities whe ro crocidolite fibre of 

go od length h~s bee n found in this z one is in the mine 

shaft qt the Koretsi South Mine (HI) which is loc a t ed in 

the Lower Kuruma n Nativo Rese rve . In this shaft croci­

d olit e s eams which me8.,suresome on e and a half to tvvo 

inches have b ec.~n inte rsected . 

In the sh?lft on Ettrick several croc icl ol i t e se cun s 

v'Ihich a ppa r ently f Bll wi thin the v ertic q l r a n ge of th8 

Seco nd Uppe r h av e been inte rse c ted ov,: r a wi dth of some 

10 f ee t • Ab out 12 fee t be l ow the base of the se fibr e ­

bearing beds a single seam? 1 - l~ i nc hes Wide, which c on­

t '.:iins c ompletely s ilicified? dark-b lue crocidolit e has 

be::; n pe net r a te d . This silicified mate ri 8,1 is found s ome 

237 feet be l ow surf~c e within c omp l etely fresh, i. e. 

unoxidized, host-rock. As f a r ~s the writer is a ware 

t h i s is one of the very f ew exampl es in which c ompl e tely 

s ilic ifie d asbe sto s has b ee n found b e l ow the zone of 

oxida tion and the occurre nce provide s a r eason f or r e ­

c ons ide ring the pr oc e ss of s ilicific a ti on to yi e ld t he 

blue v a rie ty of the semi-p r e ci ous stone known a s blue 

" t i ge r' s - eye" 0 r '1 c at 1 s - eye i I • 

Third Uppe r Zone 

This z one is found gbout 50 t o 60 fe e t ab ove the 

Se cond Upper :;md is a ssociated with the Magn et i t e ­

chert MarkGr. Asbestos fibre in this z one is gent;Tally 

r e stricted t o the ma rke r-be d only. In outcrops the fi b re 

is c ommonly well s ilicified and is re p r esent ed by y e ll ow 

a nd yellow-brown "Tige r's e ye ". The seg.ms gener::tlly 
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h a v e a limite d e x tent in the d irec ti on of strike a nd 

mo r e oft e n c ont q in bundlos of s ilicified fib r e which 

a r e s lightly inclined to the b edding of the r ock s . 

Be c au se fibre s eams a re deve l oped only in the marke r-bed 

it self, this z o n e i s se l dom mor e tha n t wo f ee t thick. No 

c omme rci a l depo sits of cro cidolite a r c known to occur 

in t h i s zone i n t he Kuruma n a re a a n d such depo sit s a re 

n ot e x pe ctc o. be c qu se of the v e ry l oc a lised d e v e l opment 

of fi b r e in the z one . 

Fourth Uppe r Zone 

The Fou r th Uppe r s tre tches f rom about 220 t o 240 fe2t 

abov e t he Ma~1e tite -che rt Marke r or the Third Uppe r a no. 

r epr ese nts the u ppe rmos t limit of crocidolit e d e v e l opment 

in the Lower Gri qu a t own Stage in the a r ea . Croci dolite 

s eams in t h is zone a r e a s socia t od with laye r s o f h a r d 

b lue , mass ive riebeckit e which a r e pre s e nt a lmos t i mme ­

dia t e ly b e l ow t he P o t s h e r d Mar ke r. The se ams a r e se l d om 

de v e l oped ov e r l ong d i s t a nc e s a nd individual seams a r e 

quite thin as a rule . One of th e f e w l oc 8,1 it i o s whe r e: 

p r osp.3 cting for asbes t os in t h i s z on e t oo k pla c e i s on 

Ettrick whe re a numb8 r of sh8.110w e xc av a ti on s a n (1 ad i ts 

we r e made in t he past. T'hi s z on e i s pr e sent some 3 60 

t o 390 f eet above the t o p of the Nb in Marker. 

2. The Sev e rn Area 

Wi t h the de s cription of the d i f f e r e nt sub stage s o f 

t he Lowe r Griqua t own Beds, the a s socia ted marke r-b eds 

a n d t he v e rtic 8.1 d i s tribution o f t he crocidolit e - bearing 

z ones in the succ ess i on in mino., we may now pr oc eed wi t h 

the d i scussion of these r oc k s in t he r emain de r of t he 

Northe rn Re gi on. For thi s purpos e t he r e st of the r :c; g i c n 

will be subd ivide d into sma lle r a r eas like the Se v e rn j 

t he Heuningvle i nnd the P omfre t a r eas locate d t o the 

n orth of Kuruma n ~ncl t he C8.rring t on-D e rbi, the Oup1 8,as­

Botha, ancl the GriCJ.ua t own are as s out h of Kuruman. 

The Severn a r ea i s r epr ese nted by the s tre tch of 

c ountry be t ween Ts ine n g in t he south a nd t he i mmed i a t e 

surrou ndings of Sev e rn in the no rth. Lithol og i cally 

the r ocks o f t he Lowe r Gri~uat own St age in thi s a r ea 

8.r e v e r y much the same a s i,n the Kururnan a r G2 . The 

t ot F11 thicknes s o f t he succ e s s i on a l so r emains appr oxi­

mat e ly the s ame, be i ng a bout 1 600 f ee t i n a ll. The 
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Tillite Sub stage is about 110 fc; et thick (De Villiers , 

S.B., 1961<+, p. 6) which is a lit t l e more than the thi ck­

n e ss o f this substage in the Kuruman ar09. . It als o c on­

t 3.ins a l a yer of c ongl omerate which is appar Gntly n ot 

deve l oped in the Kuruman a r ea . The u ppe r po rti on of 

the Jasper Subst age is more c alc :Heow3 tha n in the Kurum::;m 

a rea a nd c ontains separat e , r e c ognisable int e rc a l a tions 

of d olomi tic lime st one approxima t e ly 250 f ee t below 

it s top. 

( a ) The Banded Ironstone Subst a ge 

This substage r e ache s a thicknes s of some 800 f ee t 

v;Thich c o rre sponds with its thickne ss in the Kuruman a r eQ . 

In pl8.c es it is cha r acterised by a ppar e ntly mor e ferrll­

g inous l ~3.ye r s n e ar the base. The y displa y a del:p-red 

colour on we a thered surfac e s a nd cont a in severa l int e r­

c ala ted l a yers of brown jaspe r a nd thin l a y e rs of whit e 

to g r e y chert . A quite c onspicuous l a yer of white cher t 

is f ound appr oximate ly 250 f eet above the base:: of the 

banded ironst one vvhe re as a se ries of r e latively thick1 

po orly bedd e d layers of j a spe r a re e ncounte r ed be t ween 

300 and 400 fe et a bove the c ont a ct betwe en the do lomit e 

a nd the banded irons tone (TIe Villie rs j 1961q., p . 5) . 

Cha r a cte ristic of the a r ea is the occurre nc e o f a 

l aye r o f y e llow-brown j a s pe r ~ 20 f ee t thick , cl osely 

be low the M:l, in Marke r. Immedi a tely be l ow this l a yer 

of j a sper p a rticular beds o f banded ironst one d i spl ay 

peculiar j war ped be(lding-pl~me s a nd c ontain thin , white 

to g r e y, l en s-lilm inclusions of che rt. The se chcu'Qc­

terist ic s a re much the S<'1me as those of the Mo. in Nlarko r. 

Asbe stos-bGaring zone s occur at five differ ent str.'"l­

tigraphic ~l horizons below t he Main Marker. Compared 

with those in the Kuruman a r Ga these z ones c orrespond wi th 

the First Lower j Second Lower j Third Lowe r~ Sixth Lowe r 

a nd Seventh Lower crocidolito-be ari n g zones in the l a t te r 

area. The v e rtic a l d istributi on of t hese zones a r e 

s h own in Figure 1. 

The Fi r st LovlGr Zone which is found immediat e ly below 

the Ma in Ma rker , h as fibre se ams d ev e l oped ov e r a vertic 1 

dista nc e of some 20 f ee t. The Se c ond Lowe r is found 

about 80 f ee t below the Main Ma rker and a ttains a maxi murr 

thickne ss of about 50 f Got . The Th ird Lower c ommenc e s 

some 30 f eG t below the Se c ond Lowe r a n d has a n average 

thickness o f abou t 40 fe e t. The next crocido litr::;-be a ring 

z one is p r esent fr om 570 t o 590 fe e t below the Ma in Mar­
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ker a n d c orre spo nds quite well with the Sixth Lowe r Zone 

of the Kuruman a r ea . The lowermost croc idolit e - bearing 

z one occurs 80 to 90 f ee t above the c ont:=l.Ct between the 

Banded Ironstone Substage a n d the underlying dolomite, 

Ftn c1 therefore corrc:sponds v e ry well vdth the stra tigra­

phical position of the Seventh Lowe r in the Kuruman 

are R. 

(b) The J a s per Subs t age 

Lcc ording t o TIe Villiers (196lq. p . 5) the avc:rrrge 

thickn e ss of the Main Marker in t he Severn a r ea is be­

twe (~n 20 a nd 30 f eet which is conside r ab ly less t han in 

tho Ku ruman a r e a . In the fi e ld it would a ctua lly appc 'lr 

as if the r e is a gradual, a lthou gh sliGht d e crea se in 

the t o t a l thickne ss o f t he 'Main Marke r in a n orthe rly 

direction along t hB strike. Except for the difference 

in thickness, the Main Marke r ret':tins it s litholo gic 3.1 

cha r acteristics in this a r ee" Bnd may contain occasion'Cll 

thin se ams of fi t) r e 9 ge n e r ;:tlly l oc ated towards its 

base. It i s succ eeded by a l a ye r of ban ded irons t o ne, 

appr oxima t e ly 20 feet thick, wh ich in p l a c e s c onta ins 

thin se nms of croci dolit o t cwvo.r d s its top . 

Th e l a Y8r of banded ironst on e is succ eeded by 

ye llow- b r own to de-Yk-b r own j a spe r vvhic h c ontinue s for 

some 60 feet be f o r e t he Speckled Marke r is encounte r ed . 

A se c ond it SIJ(:ckle d" b;mcJ. a lmo s t simi l a r to t h n Specklcd 

Ma rke r, exc ept for t he gr8 Qt e r di ameters o f thc~ II sllc Ckl :~: s ~I 

is IJ r G s ent from 20 t o 30 f eet abO Ve thi s marker- be d. The 

se c on d " spe c k l ed " b :=;.,nd is, h owev e r, very i mpe rsi s t e nt. 

The Speckled Mqrker is succeeded by more j aspe ry l a ye r s 

inte rcalC).te d with nume rous b a n ds of ha rd b lu e , mass i ve 

riebe ckit e until the Potsherd Markor i s reached . The 

Magne ti t e -che rt Marke r is st ill r e co gnisable clS f a r 

n orth as Lmy's Hope but be y ond this p oint it bec omes v e r y 

i mpe r s i s t e nt. The sediments between the S~oe ckle d and 

the P otshe rd Markers a r e s imila r t o thos e in the KUrUT:1a.n 

a r c?a and c oncre ti on a ry st ructures a rc 'll so c ommon in 

som8 of t he layers of s iliceou s mudstone . The u ppe r most 

250 f ee t of strata of the Jasper Sub s t age a re quite 

c a lc a r eous a nd well- defined l e nse s a n d int e rc a l ati ons 

of d o l omitic l i mestone a r e found in pla ces e . g . in t he 

b e d of th e Kgokgo l e Rive r, n ot f~r n orth o f Se v e rn. 

(c) rrhe Tillite Subst a ge 

This substage is we ll displayc(1 in q numb e r of 
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outcrops in the Rrca, and attains a maximum r e corded 

thickne s s of alJO U t 110 fe cot. The compositi on of the 

frah~ents, the pebbles a n d the c obbles in the tillite is 

genera lly the sarno as in the Kuruman a r e,),. The c onsti ­

tuents a re poorly sorted , but some degree of sorting is 

apparent through the over-all dccreilse in the size of 

the pebbles towards the top of the substage. The finer­

gra ined? to pmos t portion contains angl.l1ar and rounded 

fragments which a re gen8rctlly n ot rnor8 th,:tn half (J,n inch 

in diameter. The cementing materiRl of the tillite is 

gritty or sandy (Do Villie rs, 196J.L,., p . 6). 

L:::WG rs of soft pur ple -brown sandstone 9 displaying 

cross-bedcIing, a nd hard, grey, felspathic grit are present 

as lenticular int e rc a lr:itions within the tillite on Amyl s 

Hope (De Villiers, 196141 p . 6) . A conglomerate band, 

r eferred to earlier (p . 44 ), occurs within the tillite 

near t o the common border of Amy 's Hope (Fl) f),nd Ven­

tersrus (F2), INhilo b;::mds a nd lense s of purple-brown 

quartzite have be e n r eporte d from a num"be r of l ocalities 

(De Villiers,,", 1961~. 

3. The HeuniJ!'Jjgylei il.r8a 

This area covers the stretch of country between 

Tay (Dl) in the south and Campden (C3) in the north, a 

distance of some 34 miles (Folder 1 ) . The mining t owns h i p 

a t Heuningvle i is l ac at c.; d in the approxim!),te c 8ntre of 

the area. Only one asbesto s mine is a t present in oper;::l ­

tion and it is situated on Eute (C2). Mining for asbe s ­

t os was previously also carried out on Have (C2), where 

the possibility of l ocating ne w deposits of crocidolite 

is n ot axe lude d. 

(a) Thl:? Banded Irons tone Sub stage a nd 

the 	 distribution of a ssociated crocidolit e ­

"bearing zone s 

The thickness of this substage is c onsiderably 

more than in the Kuruman a re a . From avstilable informa­

tion it exceeds 1200 feet ~ which is 400 f(-~et more than 

in the KurumF1 n a r ea . Be c:::mse of the extensive cover of 

talus a nd windblovvn si:tnd a l on g the eastern edge of the 

range of hills in which the Lower Griquatown Beds outcrop, 

the cont a ct wi th the unde rlying dolomite is nowhere 

exposed, but drilling for wa ter in the area has supplied 
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v c luable informAtion which renders it possible to deter­

mine tho thicknc ss of the Bandod Ironstone Substage. 

The bore-hole r8 sult s indicate tha t the bRs J. l portion 

of this substage is r(~prescntcd by a s e ries of a ltern':l ting 

l ayers of black, siliceous shale, banded ironstone and 

banded chert 1 of wh ich the black shales a re the most 

abundant. Individu8.1 layers in which inte rc , L :tt ions 0 f 

black sha le a n 3 most abunda nt v a ry in thickness from 

about 15 to 65 feet. Some of thes e l a ye rs of sha le c on­

tain IJyritc 9 s n e} they a re usually interca l[d e d with 

relatively thin bands of chert. Towards the b a sal portion 

of the Esnded Ironstone Substage tho shaly beds be c ome 

calcareous a nd may cont a in freQuent separate intercalations 

of dolomitic material. Ne a r the base of this substage 

layers of dolomite become even more pronounced a nd are 

interca l a ted with thin layers of shale and chert. None 

of the bore-holes reached the massive do l omite, but those 

which intersecte d rocks in Il'lhich dolomite layers are 

predominant certa inly approached the top of the massive 

dolomito. 

Most o f the boro-hole S9 drilled by the De partme'nt of 

Water Affa irs, intersected one or tvvo sills of diabase loca­

ted on different stratigraphical horizons in tho banded 

iro nstone . The heights above the dolomite at which these 

sills were intersected are r eco rded as 100, 220, 250 9 

420 a nd 520 feet. The thicknesses of the diabase sills 

v a ry from 20 feet to a maximum of 170 fe e t. The thick 

sill (170 feet) was intersected in a bore-hole on 

Bute a nd is found betw80n 420 anc-l 590 feet above the 

Dolomite. 

Laye rs of whi t f'; 1 brown and almost black c hert arc 

found at several elevations in the banded ironstone. In 

the fie l d some of them, e spec ially the laye rs of whit e 

chert arc! quite persistent and serve a s good marker-beds. 

A prominent l ayer of white chert? about 8 feet thick, 

is f ound about 280 feet a b ove the top of the dolomito . 

A l aye r of ferruginous j0.s1J c r approximately five 

feet thick, which displa ys IJeculiar wa:q;ed. bedding-planes is 

pre sent about 630 f eet abov e the base of the banded 

ironstone r r 540 feet whe n the tota l width of intrusive 

sills is excluded. This I n.y e r is quite persistent and 

proved a v a luable marker in the field. It is well 

exposed on Hove (C2) and t he adjacent f C1.rms. It dis­

pla ys a ye llow-brown COlour, is fairly well bedded and 

intensely contorte d (Plates VI 'lnd VII). The warped or 
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c ont ort ed nature of t he l a y e r i s b est obse rve d whe r e a 

s ingl e bedding - p l en e i s e x posed ov e r a c ou p l e of s qu a r e 

f ee t . Th i s band oft e n c ont a ins s ilicifie d crocic101ite, 

t he f ibres of whic h a r e g ene r q lly orie nt a t ed a t a n a n gl e 

t o the bedd ing - pl an e . Fold s on a smflll scal e , me ~3. suring 

only a fraction of a n i n c h in he i ght 9 a r e p r e s e nt in 

abundanc e a l on g the bedd i ng- pla n e s . Mas t of the small 

f o l ds a r e a c comp:1n ied b y fr a ctures or f ?m l ts ori e nted 

par a lle l or nearly par :-111el t . t h e a x es of t he f olds, 

1Ni t h vc r t ical di spl a c eme n t of i nd i vidu :), l l aminae showi ng 

on opp osite s i des of these s tructures (Plate VII) . De 

Villie r s (196JB who f irs t mappe d this a r ea i n de tail 

r e f e rred to this ma r ke r-bed as t he "Kr o nke l Me rke r " 

(E n g . Cont ort e d Marke r ) . Two marke r-be d s of t h i s type 

a r e pre s e nt in t he Heu n ingvl e i a r ea ::m d the l owe r one 

ju s t described will be r efe rred to :1S t he Lowe r Conto r ted 

Ma rke r. 

Croc idolite s eams a r e f ound in the l a y e rs of b a n ded 

ironst one immed i a t e l y ab ov e t he Lowe r Cont orte d Ma rker 

n d r eappear at inte rva l s ove r a v e rtic a l t h ickne ss of 

ab out 70 feet . Informat i on obtained fr om bo r e - ho l es al so 

i ndicate s the occas i ona l p r esenc e of crocidolite s eams 

fr om abou t 30 to 75 fee t below this ma r ker- bed . Exc ept 

fo r t he inte r section of two thin crocidolit e seams in 

one bo r o- ho l e ab out 330 f ee t b e low the Lowe r Cont orted 

Ma r ke r, the fibre -be~ri ng zo n e o l ose ly b e l ow thi s ma rke r 

appear s to be the l owe r most croci dolite z on e in the 

Heuningvle i a r ea . 

The crocido lite scams i mmed i ate ly be l ow t he Lowe r 

Cont orted Marke r 8T e d i s tributed a t r nn dom b e twee n 620 
a n d 670 f ee t b elow t he Main M3.rke r an d there f or e c orre s ­

p on d r oughly i n ve rt ic ~l,l pos iti on wit h the Sev enth 

Lower Zone of t he Ku ruman a r ea . Th e fi b r e seams f ound 

i mmedi ate l y above t he Lowu r Cont or ted. Mar ke r a r e l oc ated 

b etwee n 520 8.n d 590 f eet be l ow the MFtin Marke r an d c sm 

the r efor be c orre l ated with the Sixth Lowe r Zone of t he 

Kuruman a r ea (Figure 1) . 

Th e s econd l a y e r of c ont or t e d ) f e rrug inous jaspe r 

re fe rred t o above 1 has t h e same cha r a ct e ri s tic s a s the 

Lowe r Con to r te d Marke r . I t i s f ound about 130 f ee t a b ove 

the IJowe r Conto rt ed Mar ke r o:md i s r e f erred t o as the 

Upper Conto r ted Mar ke r . BecB,u se of a s i mil Cirity j_n c hsl,­

r a c to ri st ic s it i s not poss i b l e t o d is t ingui sh wi thOll.t 

r10ubt be t wee n the S8 t'NO c ontn rt ed 1) ed s in the fi e l d. . 

A gui de the rete is offe r ed b y t he l ::yers of b a nded iron ­
stone i mmed i ate l y overl yin g them . Those beds i mmec1 i flte l y 

ove rlyi ng the upper l aye r d i sp l Qy the usu a l 
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dr::trk-brovm to blE'lCk c 'J lours em vveath8 red surfaces, but 

the l aye rs of banded ironst onu immediate ly overlying 

the Lower Cont orted Marker are usually chara ct e ri se c1 

by extremely vivid c ol ours . Apa rt from the usual brown, 

dark-1Jrovm and bl'},ck c ol ours these beds oft e n d ispla.y 

r ed-brown [mel deep v e r million-red c()l ours on the ir 

bedding-pls,nes. The material clisp Lwing the se redd i sh 

colours forms very smooth) shiny surfaces on the bec1ding­

planes a nd is composed of thin v eneers of silic:::1. and 

iron oxide . 

The Upper Contorted Marker is gene r~lly slightly 

thicke r than the Lower and silicified crocidolite is a lso 

more c ommo n above, within and below this layer. Fi1Jre 

se ms wi thin the Upper Contorted Marker attain a thick-­

ness generally less tha n a qu a rter inch a n d the fi b r es 

a r c invariably inc lined to the bedding-planes or may 

even approach the slip-fibre type. The fibre-be a rine 

zone associated with the Upper Contorted ~Mark8 r is found 

between 420 and 470 f eet bGlow the Main Marker and 

thGrefore corresponds with the Fifth Lowe r Zone of 

the Kuruman a r ea (Figure 1). 

About 180 f ee t above the Upper Cont ortGd Marke r 

anothe r crociclo lite-bearing zone i s present ove r a 

vertical width of some 40 fect. The fibre seams in this 

zone ~re found in l aye rs of banded ironstone which Rr o 

int ens e ly f Cl l ded ov e r the entire width of the zone. 

Folc1ing fades out r a pidly below a nd above the zone, 

a pparently indicating that the fibre f orme d only within 

a cert a in l aye r of inc ompe t ent material. Lithol og i c a lly 

the banded ironstone in these f o lded laye rs is similar 

t o tho strata which a r e pr esent be low and above them 

a nd which a re n o t folded. It is c oncluded that the 

material from wh ich the crocidol ite crystal lised , was 

c 0mposcd of mat~rial softer than the enclosing beds of 

b anded ironstone and that because~this the entire zone 

behaved as more incompetent. The best development of 

c roc idolite is f ound in the crests of the sma ll folds. 

This z one is present between 200 and 240 f eet below the 

Main Ma rker a nd therefore corresponds with the Third 

Lower Zone of the Kuruma n a r ea (Fig. 1) . From the 

fwailable inf or mation it will therefore appear as if 

the Fourth Lowe r Zone is not r epresente d in the Heuning­

vlei a r ea. 
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The zone of f ol ded asbestos- bearing beds is 

succE!eded -by a successi on of band ed ironst one , 180 to 

200 feet thick, with sU1Jordinate l a ye rs of j aspe r which 

d i splay quite rOgtJ.IF~r bed c'l ing . The topmos t por t i on 

of this succession of bJ.n ch.;d ironst one c ontains croci­

dolit e seams di s tributed ov e r a vertic 2.1 d ist a nc e of 

about 20 feet . This asbes t o s zone i s immedi ately suc ­

c eeded by th(; JIiI:=lin IVb,rke r, whe r e r(c; c ognisab l e as such, 

or by j aspe ry l ayers a nd the r 8 fore r epre sent s the 

First Lowe r Zone . 

(b ) The Jasper Subst a ge 

The Main Marke r which r c;p r e sents the bRse of the 

J a sper Substage is r athe r poo rly developed in the Heu­

ningvlGi area . In the southernmost portion it may still 

De d i st inguished from the suc ceeding l ayers of j a sper 

bec use it still c onta ins l e ns e -like bodies of g r e y che rt 

and displ:=ws warped lJeclding- phme s as in the Kuruma n 

a r ea. Toward s the northe rn extre mity of the a r ea the 

l e n s -like inclu s i on s become I e Be nume r ous a nd the 

bediling- plcmes of the j e,spe r c on s tituting the Main 

Marke r a r e more even a n d simila r t o the bedding in t he 

ove rlying Jaspe r Substaee. 1;'1h er8 r 2c ognisab l e ? t he 

Ma in Markor is much thinne r tha n in the Kuruman a n d the 

s outhern porti on of the Severn a r eas, a nd measures 

only s ome 20 feet . Oxidised a nd silicified croc i da lit e 

is f c'und in a f GW places in d i s continuous se ams int e r­

bedded with t he more ferru g inou s l a ye rs in the marker­

b e d . 

Although the Main Marker, or that portion of it 

which r e t a ins t he c h a r a cte ristic s of the t-ru e Main 

Marke r} be c ome s thinner Quite r 8,p idly towards the 

n orthern extremity of the Heuningvlei a r ea it i s still 

r e c ogni sable as f ar as t he c e ntre of the a rea. At 'J, 

po int due wes t of the settleme nt at Heuningvlei a l aye r 

of fragmental r ocks, abcut on e foot thick, immed i a t e ly 

succee ds the Mqin Mar kor thus indicating its to p as 

in the Kurumiin a r ea. This z one o f f r agme nt a l r ock is 

succeeded by a l a ye r o f banded ironst one , 15 f ee t thick, 

which disp l ays inte n se foldinG in quite a numb e r of 

r 	 pl a c es. The f ol ds. in this l a yer a r e ge ne r a lly is oclina l 

[~nd the ir a xi s,l p l ane s which h av e a north~sou th strike 

ar8 commonly ovcrf ol ded t o the east. 

The Jasper Su bstnge r ec=whes a thickness of abov.t 

500 fe u t in the Heuningvle i 8,r ee, . The lowe rmost 
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portion of this succession i s well exposed over the 

greater part of the are a , but t he uppe r portion is 

ge ne r a lly poorly exposed owing to the presence of 

talus and wina-blown s ,'1nd a l ong the weste rn ed!:;e of 

th8 hilly trr-.1Ct formed by th8 Lower Griqu a town Beds. 

The northern p orti on of the area is e sp8ci ally cha r ac­

t erised by the paucity of outcrops and th2 abundanc e 

of l c::.rge ar 'Jas c ove r ed by wind-blown s a nd . 

Th8 l ower l)Ortion of t he J·l..spe r Substage is simila :i~ 

to that in the Kuruman are a a nd the r ccks generally 

display yellow-brown to brown c olours on weather3d 

surface s . The Speckled Marke r is f ound about 200 f eet 

above the Main Marker. It atta ins a thickne ss of two 

f ee t and displ a ys t he S2me cha r acteri st ics as in t he 

Kuruman Ar e a . 

The s ediments abov e the Speckled Marker g r 3.dua lly 

change int o mor e sandy types and a r e interc a l a t ed 

with thin bands of massive riebeckite. Septarian 

nodules similar to tho se found in th8 Kuruma n a re a n.re 

a ssocia te d with some of the siliceous layers 

of mu dst one in this succession. 

(c) The Tillito Sub stage 

The 'I'illit8 Substage is poorly r eprese nted in the 

H8uningv18i a r ea . It ourcrop s only a t the c orner beac on 

of the f arms 'I' ay (DI) and Be rwick (D2) where the r ock 

is c omposed mainly of r ounded a nd angula r fragments 

of j aspe r, chert and qu artzit e , cemented b y red-brown 

t o purple-brown gritty mat orie.l. 

4. The Pomfret Area 

In this area rocks of the Lowe r GriCluatown Stage 

crop out sporadically; sub outcrops are generally ob ­

scured by recent Kalahari sand. As far as could he 

ascertained, the Jaspe r Substage crops out only in a 

few places and no outcrops of t he till ite could be 

traced. This area was , however, not mapped in detail , 

only reconnaissance work having teen carried out , so 

that detaile d mapping of the area in future may di s -­

close additiona l outcro ps of the upper two substages. 

However, the maj ority of outcrops belong tc the 

Banded Ironstone Substage 
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The Banded Ironstone Substage 

Although the total thickness of this substage could 

not be determined accurately in the field, field obser­

vations, in addition to bore-hole results, tend to indi­

cate that the thickness of the banded ironstone in this 

area is the same as in the Heuningvlei area j i.e. around 

1200 feet. Drilling showed that the Banded Ironstone 

Substage is composed of alternating layers of banded 

ironstone and banded chert in which the former predomi­

nates. The basal portion of this substage is represented 

by a layer of banded chert, approximately 50 feet thick, 

which succeeds the underlying dolomite conformably. Bore­

hole results indicate that sha ly beds are far less common 

than in the Heu ningvlei area and that this rock-type i s 

represented by a few thin layers, ge nera lly less than 

one foot thick. 

Two diabase sills, ]0 and 75 feet thick respectively) 

were penetrated by a bore-hole drilled by diamond-drill 

which intersected the major portion of the Banded Iron­

stone Substage and which reached into the underlying dolo­

mite. These s ills are found about 250 and 440 feet 

respectively, above the dolomite. These vertical dis­

tances above the dolomite correspond well with those 

distances above the dolomite at which bore-holes inter·­

s ected diabase sills in the Heuningvlei area so that the 

sills can be regarded as underlying a large area (Bore­

hole G14084 on Hove (C2), Vryburg District). 

Crocidolite-bearing Zones 

Information obtained from bore-holes (G14084 en 

Hove 0 2 ~nd DIN 19A on Pomfret B4), from mines (Bute and 

Pomfret) and from field observations indicates that 

crocidolite-bearing zones are present at several strati­

graphical elevations above the dolomite. The vertical 

positions of these zones were compared with those in 

the Heuningvlei and the Kuruman areas a nd the correlation 

is shown in Table 6 (Also Figure 1). 

In the Pomfret area the lowermost croc idolite­

bearing zone is present between 570 a nd ~OO feet above t~ 

top of the Dolomite Series. If the combined thickness 

of the two diabase sills intersected in this succession 

is subtracted this zone is found betw82n 480 and 525 
feet above the dolomite or alternatively approximately 
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Table 6. - Vertic a l distribution of Crocidolite­

bearing Zones with respect to the Dolomit e and the 

Main Marker in the Heuningvlei and Pomfret Areas 

Crocidolite-
Height in feet 
above dolomite* 

Depth in feet 
bolow Main Marker 

bearing 
Zone Heuning­

vlei 
Pomfret 

area 
Heuning- Pomfret 

vlei area 
area area 

First Lower Zone 1110-1130 1130-1140 0-20 0-10 

Second Lower Not 104-5-1055 Not 75-85 
Zone present present 

Third Lower Zone 890-930 865-880 200-24-0 250-265 

Fourth Lower Not 700-775 Not 355-430 
Zone present present 

Fifth Lower Zone 660-710 655-675 420-470 4-55-4-75 

Sixth Lower Zone 54-0-610 595-615 520-590 515-535 

Sev~.:;nth Lower 465-510 480-525 620-670 605-650 
Zone 

* Thicl<:ness of diabase sills excluded 

605 and 650 feet b e low the Main Me rke r. This position 

vertically below the Main Marker corresponds f a irly well 

with that of the Seventh Lower in the Heuningvlei area 

(620 to 670 feet below the Main Marker), but overlaps 

the vertical position of the Sixth and the Seventh Lower 

of the Kuruman area slightly (Figure 1). The larger 

part of this zone does, however, fall within the range 

of the Seventh Lower of the Kuruman area with the result 

that it can be correlate d with this zone. 

This particular zone is mined in the Pomfret Asbes­

tos Mine where it i9 represented by two separate reefs 

referred to in the mine as the "J31ue Horizon il (Upper 

Reef) and the "Violet Horizon" (Lower Reef). The tV10 

reefs are generally separated by barre n banded ironstone 

varying in width from 8 to 10 feet, but in places they 

merge into e ach other because of the development of 

mineable fibre seams in betwee n these two reefs. In the 

Pomfret Mine the development of crociColite in this zone 

is associated with an asymmetrical synclinal fold the 

fold-axis of which trends in an approximately east-west 

direction. The Lower Reef (Violet Horizon) reaches a 

maximum thickness of some 14 feet in the trough of the 
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syncline and thins out towards the limbs of t he fold. 

Those fibre seams which are present in the upper six f ee t 

of the Lower Reef arc most persistent and are often the 

only seams which are developed towards the limbs of the 

fold. This fading out of the fibre seams is best obse r ved 

in Block D24/25 of the Pomfret No. 2 Mine vvhere the lovver 

seams of crocidolite in the reef gradually thin out and 

eventually fad e out as either the northern or the southern 

limb of the syncline is approached. 

In those l ayers of banded ironstone in which the 

fibre s e ams fade out the rock is composed of alternating 

lamina e of ma gnetite and greenish-yellow chert . This 

rock is referred to in the mine as "Zebra" roc k . It is 

a lso characterised by the irregu.la r thickness of indivi­

du a l laminae of ma gnetite a nd chert, which resemble 

pinch-and-swell structure s. (PlatE'" VIII). Croc idolite 

is occasionally deve loped within the IIZebra'i rock, 

commonly het'Neen adjacent laminae of magnetite and chert 

hut not within e ither of them . The general absence 

of crocidolite in this rock would indicate that the 

parent-material from which crocidolite crystallised was 

squeezed out of the rock in the limbs of the fold towards 

the trough of the syncline. 

In the Upper Reef (Blue Horizon) those fibre seam s 

located near the micld.le of the re e f are the most persis­

tent and the uppe rmost and lowermost seams in the re e f 

generally fade out first toward the limbs of the fold. 

It is further of int e rest to note that cone-in-cone 

structures, often observed in crocidolit e seams and 

discussed fully on p. :}:71', are restricted mainly to 

the Upper Reef in the Seventh Lower at Pomfret. 

Towards the trough of the syncline, where both the 

upper and the lower r ee fs are best developed~ the usua l 

waste parting of some 8 to 10 feet betwe e n these two 

r ee fs g8nerally carry so many fibre seams that this 

thickness of strata separating the two r ee fs bec omes of 

economic value and is mined out, i.e. t~e entire thick­

ne ss of banded ferruginous rock in the trough of the 

syncline becomes fibre -bearing. 

At the Pomfret Mine the foot-wall of the succeeding 

crocidolite zone is found some 70 feet above the hanging 

of the Seventh Lower. It r oaches a maximum width of 

from 18 to 20 fe et and is located roughly betwe e n 515 
and 535 feet below the Main Marker. In the mine this 
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zone is referred to as the "Red Horizon" and its vertic a l 

distance below the Main Marker coincides roughly with 

that of the Sixth Lower in the Heuningvlei area 

(Figure 1). 

Five separate crocidolite-be a ring subzones a re 

developed within the vertical range of 40 to 160 fe et 

above the hanging wall of the Sixth Lower at Pomfret. 

These subzones are separated from one a nother by barren 

rock varying in width from about 10 to 25 feet. Only t he 

uppermost subzone contains crocidolite in sufficient 

quantity as to be of e conomic value. This zone, which is 

found between 355 and 475 feet belovv the Main Marker, 

ove rlaps the vertical boundary between the Fourth and 

.B'ifth Lower Zones of the Kuruman area. As only the 

uppermost portion of it is of economic importance this ZOL8 

can be correlated with the Fourth Lower of the Kuru.man 

area (Figure 1). 

The succeeding crocidolite -bearing zone is present 

at about go f eet above the hanging wall of the Fourth 

Lower and reaches a thickne ss of 1 2 to 15 feet. It is 

found some 250 to 265 feet below the M~in Marker and 

corre sponds with t he Third Lmve r of the Kuruman area. 

The First Lovver and the Second Lower Zones are found 

immediately be.low, and about 70 fec;t respectively below 

the Main Marker and were observed at the nor t h-east e rn 

corner of Pomfret only. Fibre development in these two 

zones does not appear to be very good. The Main Marker 

itself is rathe r poorly developed and is not much more 

than 10 feet thick. The zone of fragmental material 
" . \. . ~. ; 

which 111. suallyoverlies the Main Marker was not observed. 

5. The area between Kuruman and Danielskuil 

The lithological characteristics of the rocks be­

longing to the Lower Griquatown Stage in this area are 

much the same as those described in the area around Kuru­

man. The main differences are found in the thicknesses 

of the lower two substages, the stratigraphical positions 

and the persistence of the different marker-beds described 

in the Kuruman area and, l astly , the vertical distribu­

tion of crocidolite-be a ring zones in the Banded Iron­

stone Sub stage. Only those loc alitie s in 'Nhich ope r ating 

asbestos mines are loc ated were investigated by the 

author, but additional information about the areas in 

between ,-,vas obtained from bore-hole results and from 
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Mr. P.D. Fockema (personal communication), geologist of 

the Griqualand 'Nes t Exploration a nd Finance Company, 

who kindly a lso supplied g e ological maps of the farms 

Schietfontein (L2)1 Hurley K3, and Bretby (K2) . 

(a) The Banded Ironstone Suostage 

This substage decre a ses in thickness quite rapidly 

oetween the Kuruma n area a nd a point immediately north 

of Danielskuil. From the latter point southwards the re 

is again a steady increase in the thickness of this 

substage. On Carrington (J2), about 5 miles south of 

the southernmost asbestos mine in the Kuruman area 

(Asbes Mine) 1 the b anded ironstones attain a thickness 

of about 650 feet , which is 150 fe e t less than in the 

Kuruma n area. In the Gathlose Block immediately east 

of Repton (K2) the thickne ss remains about 650 feet, 

but not far south of this point, immediately east of 

Hurley it decreases to only 450 fe e t. On Derbi (K2)j 

6 to 7 mile 3 south of the latter point drilling proved 

the thickness of the banded ironstones to be of the 

order of 580 feet 1 and another bore-hole located not far 

from the one on Deroi indicated a thickness of 530 fe et 

Immediately north of nanielskuil the total thickness of 

the· entire succession of Griquqtown Beds is but 900 feet, 

thus indicating not only a de crease in the thickness of 

the Banded Ironstone Substage, which remains of the order 

of 500 feet, but also of the Jasper Substage and the 

overlying Tillite Substage. On Lemoenkloof (M2) and 

Botha (M2) , about 12 miles south-south-west of Daniels­

kuil, the thickness of the Banded Ironstone Substage 

again increas e s to 600 feet and from hereon southwards 

it incre a ses steadily to some 1000 feet (Visser y 1958, 

p. 13) in the environme nt of Griquatown. 

A bore -hole drille d by diamond-a.rill on Derb j: '. 

about 12 miles north of Danielsk~il, penetrated the 

entire Banded Ironstone Substa ge and proved it to b e 

composed chie fly of well-bedded, banded ironstone. 

bayers of jasper a nd chert are seldom found and, where 

present, are usually thinj me asuring only a couple of 

feet. Layers of bla ck shale are often encountered, 

especially between 80 and 170 feet and again be twee n 

320 and 350 feet above the top of the dolomite . These 

l a yers of sha le vary in thickness from less tha n two 

inches to a maximum of some 3 fe e t. Layers of massive 

0 
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riebeckite w'hioh vary in thickness from mere partings 

to more than one foot are a l so quite frequent 1 generally 

more so on cert a in stratigra phic a l horizons in the 

banded ironstone. These layers of mass ive riebeckite ~re 

found at unequal intervals and are most abundant between 

220 feet and 510 feet above the top of the .Dolomite 

S2rie s . Very thin seams of crocidolite are occasiona l ly 

developed wi thin the thicker l ayers of massive riebeckit e . 

Thin layers of grey dolomite interc a l ated with chert 

and black sha l e a r e prese n t from about 45 to a hundred 

feet aoovG the top of the main body of do l omite. fJ:'he 

bore -hol e referred to earlier proved tha t the c ontact 

betwe e n the dolomite and the b rmded ironstone is t r ans i­

tional, simila r to that in the Kuruman area and the areas 

farther n orth. The detailed se c tion between the top of 

t h e Wiain Marke r a nd the Dolomite j as gathered from the 

bore-hole on the farm Derbi i s provided in Table 7. 

Table 7. - Detailed section of the Banded Ironstone 

Substage as intersected in bore -hol es on Derpi, 

l ocated between Kurclman a nd Danielskuil 

(Drilled by Kuruman Cape Blue (Pty.) Ltd.) 

Elevation 
in 'feet 
above the Thickness 
Dolomite in f eet Description of rock t ype 

590-597 7 White and grey chert with 

i nterc a l ated l aminae of I ­
! .-.. . 

ma gne tite and subroundedi .. ­

i_. _ : inclus ions of chert., 
:- ' _ . . ; -~ 

i .- 537-590 53 Poorly oedded j jaspery chertj
I ·--~... I 
I
1-­, . 

, magne tite -be a ring in place s . 

Laminae of re ddish chert 
1._.-­"i 
i ; and seams of massive rie­
'I! • • - ~ : 

- - . 1 
beckite in places. Sub­

! _ _ J 
, I
1­ -­ , 
I '" I
!"- ... i 

ordinate seruns o f crocido­

li te at 543, 547 and 589 feet 
1- , 

~,,~:~;~:]'i 533- 537 4 Dark greenish, black II shale". 

i_ _ - -·, 528- 533 5 Ye llow-gree n che r t . 

512- 528 16 Finely laminated, banded 

ironstone with seams of 
-...J . __. . 

massive riebeckite a n d i 

 
 
 



Eleva tion 
in feot 
above the 
Dolond te 

! .. ... ... -.. i 
, .. _' 

l~~·~ ·-i 
510-512 

441-510
I..~ .~~ · 
! -.- ... ! 

!. - - . .~ 
I- '--1 
1- - - : 
I - -· ·"·· i 
1·---- , 
i .! . , 
, --_ I 

i "-'-' i 
. __iL ___I 

;- - 1 431-441;--·--·1 
r.. I}.._.... l 
!' -- ! 
j- : =~ I 
i _ h I 

1 .-... -:

Ic~:~: .. : 
f~20-4 31 

i:=~ ~~ ..-.! 
! i 
I' " I
I··.. . . 
,I --··· .. - I

i 

i·- , 

I i ,_.._ . ···1 
I. ..1 

I·, .. . -·1 
401-4 20i"'·" I 

i ·~-~~ ~~ · I 
I,: _~:~- ~- . . j! 

! 
i ­

I -~ ~: '. j 
1-- 1 352-401i " --- : i 
I . .. ... f 
1' 1: .. .... I 

I 

-...:.- ~ ' j 
214-352 

I ::~~
i -,_... ':

Ii 

I.-=_~ .~ ·· :

\. ~ ~ ~-. ! 
i .~ .. ~ I 

I- ·..~->! 228-274 
I.~=-·~.:~ -i 
1- · ­

223-228 
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Thickness 
in fe e t 

2 

69 

10 

11 

13 

55 

18 

46 

5 

Doscriptiop of r ock type 

croc idolito. Thin l aye rs of 

black sha le at 520 ft. Cro­

cidolite from 512 to 519 f t . 

Vlhi t e-green chert. 

Finely laminated? banded 

ironstone a nd several thin 

l a y e rs of int e rc a l a t e d black 

shale and seams of mass ive 

rieb e ckit e and crocidolite. 

Crocidolite at interva l s from 

481 to 506 ft. 

Medium, thickly laminated? 

banded ironstone. Width 

of individua l cherty l amin2,e 

varying from a qua rtor t o 

half a n inch. 

Thinly l aminated banded iron­

stone; width of che rty l a ­

minae from 1/16 to 1/8 inc h; 

crocidolite at 425 and mas­

s i v e rie beckite and 424 a nd 

426 ft. 

Thickly laminate d bande d iron­

stone a nd a f e w seams of 

ma ssive riebeckite. (Cherty 

laminae display pinch-and­

swell structures) . 

Thickly l amina t e d banded 

ironsto ne and numerous 

seams of massive riobeckitc. 

Thickly l aminated banded 

ironstone; width of cherty 

l aminae a t t o one inch i 

nume rous layers of black 

shale a nd massive rie be c kite . 

Finely laminated banded 

ironstone and occasional 

seams of massive riob eckite. 

Banded ironstone. Chert y 

l am inae display pinch-and­

ewell structures. 
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I ' J - _ . - t 
i--- · .i -_.. i 
!~.'- -. -: i 
I :j _.. -- - ... ,
• I 
,--_ ~ 1 

1 :=~ ' --- [
I:-=-.'- i 
I ... I 

!-- .... 

i ,- ­
! 

Elevation 
in feet 
above the 
Dolomite 

124--223 

65-124­

62- 65 

58 - 62 

4-4-58 

21- 44 

16-21 

13-16 

8-13 

0-8 
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Thickness 
in feet 

99 

58 

3 

4 

14­

23 

5 

3 

5 

8 

Description of rock ty~e 

Medium, thickly l aminated 

b anded ironstone and l a yers 

of intercalated blaok shale, 

as well as numerous se ams 

of massive riebeckite in 

some of which crocidolite 

is developed . A layer of 

dolomitic limestone, 6 inches 

thick, is present at 1 41 

feet. Seams of crocidolite 

sparingly deve loped between 

160 and 222 . 

Thinly l amina ted banded iron­

stone; brecciated materi a l 

at 65 ft.; numerous inteI'-­

calations of black shal e, a 

f e w inches to two fe e t thic k, 

usually pyritio . Banded 

ironstone, calc a reous, e s ­

peci a lly betwe e n 65 a nd 1 13 

ft.; cherty l aminae grey, 

greenish and reddish in 

colour. 

Pyr i te -bearing, tla~k shale. 

Banded ironstone. 

Alternating thin layers of 

black shale and dolomite and 

subord inate layers of chert. 

White - grey , poorly banded 

chert and interc alations of 

khaki-c oloured shale ~ to % 
i n c h thick. 

Grey dolomite displaying 

white spec k s . 

White, banded chert. 

Grey do l omite with white 

spe cks. 

Thin, a lternating l ayers of 

b anded ironstone, shaly 

materi al a n d c hert . Two 
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Eleva tion 
in feet 
above the Thickne ss 
TIolomite in feet TIescription of rock type 

thin layers of dolomite 

are present towa rds bottom 

of section. 

17 Massive gre y dolomite 

(Logged by B. Free ) 

Although no di a b a se sill was interse cted in the borc­

hole on the farm TIerbi (K2), two diabase sills are f ound 

in the B3.nded Ironstone Substage in the environment of 

Bretby (K2) and Schietfontein (L2). These sills a re abou t 

180 fe et above the top of the Dolomitet:F~ ries and clo se ­

ly above the lVla in Marker respective ly. The sill v"Thich 

is found above the Ma in Ma rker on the f a rm Bretby (K2) 
i s tra nsgressiv8, and farthe r south it is present in the 

Main Ma rker and in other places below the marker-b e d. 

Crocidolite-be a ring Zones 

In the area betvvee n Kuruma n and Da nielskuil croci-· 

dolite-bearing zone s which are of e conomic importance 

appear to be restricted chiefly to the horizons of the 

First Lower and the Second Lowe r of the Kuruman area. 

Separate crocidolit e -bearing zones a r e deve l oped in t h e 

Ma in Marker and at severa l elevations between 10 and 115 

feet below the Main Marker. The upper portion of thGse 

zones falls within'the r ange of the First Lower whereas 

the lower portion thereof f a lls within the range of the 

Second Lowe r. That portion corresponding to the Second 

Lower is best developed a nd is mined on Bretby (K2) a n d 

Greyling (portion of Bolham, K2). On Alphen (J2), Map­

p e rley (J2) and Cubbie (J2) a maximum of five separa t e 

crocidolite-be a ring re e fs occurs within the first 80 f eet 

below the Main Marker. Of the se the second a nd the third 

reefs below the Ma in Marker a r e gene rally best de v e loped , 

and reach thicknesses of some five fe e t. On Ha ppy Valley 

(portion of Cubbie , J2) the lowermost of the five re e f 

is again the b e st developed . 

TIrilling on De rbi (K2) indic a ted s i x thin re efs 

within the first 115 feet below the Ma in Marker in which 

crocidolit e se ams a re present. The uppermost thre e r eefs 

which are found between 10 a n d 50 f ee t below the Main 

Marke r a r e b e tt e r de veloped t h an the lower ones a nd in 
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the drill-core re ach maximum widths of about four feet. 

Another crocidolitc-bea ring zone is present between 315 

to 410 feet belov" the ll:ain Marker. In this zone groups 

of crocidolit e seams were intersected at intervals of 8 
to 25 feet. In t he drill-core the seams a re usually very 

thin. Compared with the zones in the Kuruman area this 

zone c orresponds stratigrqphically with the Fourth Lower . 

The lowermost crocidolite-bearing mate ri a l in this zone 

was interse ctE~d about 170 feet above the top of the 

Dolomite Se rie s, but in neighbouring localities a still 

lower crocidolite -bearing zone is present about 80 feet 

above the -main Dolomite. 

From the ahove correlation it is evident that b e ­

c au se of the thinning out of the Banded Ironstone Substn,ge 

towards Da nielskuil some of the crocidolite 530nes between 

the Main Marker 2nd the TIolornite a re not developed over 

the entire distance between Kuruma n and Danielskuil . 

This statement is based on the f a ct that the First Lower 

remains prominent a nd so does the lowermost zone, found 

ab out 80 fe et above the Dolorni te j_ n both the Kuruman and 

the Kuruman-Danielskuil areas, but in betwe e n there is a 

d ecre ase in the number of separate crocidolite-be a ring 

zones . The Second Lowe r which is a prominent a n d impor­

tant crocidolite -bearing zone in the Kuruma n a re a and 

also on Bretby (K2) and Gra yling {portion of Bolham , K2 ) 

exte nds not much f a rther south than Garingkloof (porti on 

of Schietfontein L2 ) '1n:1 is complete ly absent on Ouplaas 

(L2) 9 Ovvenda le (M2) a nd ::Sotha (M2) south-vvest of Da nie l s ­

kuil. 

(b) The Jasper Substage 

(i) The Main Marker 

The Ma in Marker undergoes a gradual change towards 

the south especially with respect to the width of the 

zone of fragmental material which constitutes the upper­

most portion of the marker- bed. On Carrington (J2), 

located not far south of the Kuruman area the Main Mar:r'O>y. 

still displa ys the same warped bedding-planes and e lon­

gated inclusions of yellow- gre y chert and ret a ins it s 

over-a ll thickness of about 40 f ee t, but the zone of 

fr agme nta l material a t its top becomes thicker and there­

fore more prominent. Still farther south, for example 

on Alphen (J 2) and Happy Va lley (portion of Cubbie, J 2 ) 

the zone of fragmental materi a l above the Main Marke r 
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r eache s a max imum thickness of ab out five f eet . Where 

this thic kness is app r oached it oft e n displays a con­

spicuous gradation in the s ize of the fragments from 

b ottom to to p . 

The fragments in the l owe r portion a r e a ngula r, sub ­

a n gul8.r and in some pla c es a l mos t rounde d. They generfl11y 

measure abou t thre e inche s a l ong t h e ir majo r a x es . To ­

wa rd s the to p of the zone the fragments de crease s gra ­

dually in s ize to d ime n s i ons o f less tha n half a n inc h 

me asured along their ma jor axes . The fragme nts a re 

mainly c ompo s e d of white, grey and brownish che rt set in 

a ferruginous ground - mass c omposed of small e r fragments 

of che rt, c emented b y ferruginous a n d silic eou s mate ri~l . 

The fact that the z one o f fragme nt a l mate r i a l is 

rema rkab ly pe r sistent over l ong distances, that is pre ­

sumably re tains the same st r a tigraphic a l position a n d that 

some de gree of sor ting is evident, p oints to the p ossib i ­

li ty that the fragmental mate ria l may r 2p res ent a n 

int r afo r mational sedimentar y breccia . 

(ii) The succ ession abo v e the Main Marke r 

The J aspe r Substage and the und.e rlying Ba nde d Iron­

stone Substage decre''1se in thickness f r om Kuruma n towards 

Dan ie Iskuil. A couple elf mile s south of the Kuruman 

a r ea they measur e about 600 fe et in thickness . They are 

about 650 f eet thick in the envi r onment of Bretby ( K2) 

and about 400 f eet or les s i mmeo.i ate l y n orth of Danielskuil . 

T'he r ock- types c ompos ing the Jaspe r Sub stage a re the 

s a me as in t h e Kuruman a r ea , bu t tho Spe ckled and the 

Magnet i te - che rt Marke r s become cliff icult t o d i st ingui sr.. 

fr om other simila r bands in close proximity of one anothe r. 

This is particularly the c ase in the area a round Ca rring­

ton whe r e Stu1ting (1964) recognised at l eas t five 

different l a yers displaying the cha r a c te ri st ic s of the 

Speckled Marker . These " spe ckled " layers a re found about 

50 ) 85 , 115, 120 a n d 130 feet abov e the Ma in Marker . 

Most of them a r e i mpe r sistent, e xc ept for the one ne a r est 

to the Main Marke r a nd the one found some 1 20 f eet ab ov e 

it . The l atte r is the most pe r s istent a nd has an average 

thic kness of one f oot . It is immediately underlain by 

a l a yer) appr oximately three feet thick, which rese mble s 

the Magneti to - chert Marker a nd 'Nhich c ont a ins s ilicified 

crocidolit e ( t i ge r l s - eye) in pl a ce s . 
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Severa l o ther l a yers r esembling the Magnetite-chert 

Marker a r e also found, but n one of them is as persi s tent 

as t he one immedi a.tely below t he speckled b a nd 1 20 f eet 

a bove the Ma in Marker. If this marke r-b a n d is tra c ed 

t o the south, i t becomes much thi cker a n d very c onsp i-­

cuous because of the freQu ent development of crocidolit e 

closely below, within or above it. Towards TIanielskuil 

a nd beyond it attains a thickness of abou t six t o eight 

feet and is e asily recognised as the Magnetite-chert 

Warke r. A detailed description of its chara cteristic s 

around Danielskuil is given in the discussion of the 

Ouplaas- Botha a rea (M2), s outh-west of TIa nielskuil ( p . 84) , 

The Potshe rd Marker, which is the l owe rmost of a 

serie s of usually three similar l a yer s i n the a r ea i s 

found ab ou t 100 feet above the Magnetite-chert Marker 

on Carrington and in the immedia t e neighbourhoo d , which 

is ab out 220 feet a bove the Main Marker . In the Kuruman 

area the s tra tigra phic a l interva l b e twe en the Mai n Marke r 

and the Potsherd Marker varies from around 370 to 390 

f eet , thu s showing a decrease of about 1 50 t o 170 fe e t 

in the area a round Ca rringto n. 

Severa l othe r layers, displaying the same chara c­

teristics as the P otsherd Marker, h a ve been rec orde d a 

odd interva ls ahove t h is marker-b ed (Stulting , 1964). 

The "potshe rd" laye rs are quite persistent, but a ny 

individua l l aye r i s n ot restric ted to t he same stra tigra­

phical horizon ove r long distances . If one of the se 

laye r s (s t r a ce d along strike it is foun d tha t it r e t a ins 

its strat i~raphic al position ov e r d i stanc es of the orde r 

of 150 fe e t, then fades out gradually a long strike t o 

r eappear at an elev a tion s lightly b e lov;, or slightly ( 2 t o 

5 feet) above its former str a tigraphica l position . Away 

fr om the p oint where it sta rts to develop again it will 

gradually become thicker attaining a widt h of about t wo 

feet and again decre asing in width farther on. Bec a u se 

the s e laye rs a re found close ly t ogether the narrow zone 

in which they a r e prese nt r e mains c onspicu ous a n d fe r-­

sistent and serves a s a good marker- horizon . 

Farther south towa rds Danie I s kuil three maj or "pot ­

sherd " bands are present. On t he f a rm .TIerbi (K2) a nd 

the i mmedi a te; vicinity the l ower one is found a t ab ou t 

300 fe e t above t he Main Ma rke r. A diabase sill is 

present withtn t h e J a s per Substage 1 about 100 f ee t above; 

the Main Mar ke r. 
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6. The Ou~laas-Bo tha Area 

Thi s area which is situat cd south-vve st of Il a nielskui l 

c ov e r s the f a rms Ouplaas (L2) , Barke r (M2), Owenda le (M2 ) j 

Lemo enkloof (M2), Botha (M2 ) a nd Warre nda l e (M2) which 

are loc ated from about six t o twelve miles south-INest 

of the villa ge . During the time of inve s tiga t ion four 

asb e stos mine s were in ope rati o n on some o f th l": f a r ms 

with t he r esult that de tailed informat ion o n t he vertic a l 

distribution of asbes t o s-bearing z o ne s could be obtaine d 

from unde rground workings a n d from bore-holes drilled f or 

pro s pe c ting purp o s es . Cor e samples from a bore-hole on 

Botha (M2 ) a lso supplied, v a luable info rma tion vvith r egard 

t o the lithologic a l var i at i on in t h e major portion of 

t h e b an ded ironst o ne succession. 

The total t hickness of the Lower Griqu8.t own Stage 

increases from goo feet imme diately north of Danielskuil 

to about 1100 t o 1 200 feet in the Ouplaa s-Botha a re a. 

Of this t otal the Brmdcd Iron s t one Substage represe nts 

about 600 f eet as measure d b etwe e n the Main Marker unO. 

t h e Dolomite. It sh ould be p o inte d out that whereas in 

the Kuruman a r ea a thin layer of b Fl,nd e d ironstone , about 

30 f ee t thick immediately s ucce eds the Main Marker; thL3 

pa rticula r banded irons t one zo n e increase s in thicknes s 

to alJ(>ut 1 60 feet in the a r ea unde r discussion . Should 

this portion be included in the Ban ded Ironstone Substage 

its t hickness incre a ses to about 800 f eet . 

(a) The Bande d Iron ston e Subst a ge 

Since the upper limi t o f th i s sub s t a ge h a d heen set 

a t t he Main Marke r in the r egion Borth o f Danielskuil the 

same subdivision will be a dhe r ed t o in the a r e a s outh of 

the villa g e a lthough there is an incre ase in t he thickness 

of t he banded ironst on e zone succ eed ing the T\ila in Marker. 

The thickness o f the banded irons ton e interse cte d by 

drilling below the Main Marke r v a ries from ,,"bout 550 feet 

on Lemoenklo of (M2 ) to 600 feet on Botha. This Substage 

is c omp ose d c h i e fl y of we ll-bedded ironst on e vv i th subor­

dina te inte rcala tions of jasper a nd banded chert . In 

both bore -hol es r eferr e d t o , black, shaly l a y e rs were 

intersected towa rds the b ase of t he banded ironstone a s 

well a s thin beds of tuffac eous ma terial a t od d interv~l e . 

In the bore-hole drilled on Lemoenkloo f a l a ye r of 

black shale, 30 f eet thj,ck, was pe netrated immediately 

abov e a serie s of a lte rnating l aye r s o f dolomi te and 
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che rt. Thi s z one represe nts t he t ransiti ona l c ontac t 

b etvve e n the :B8..nded Ironst one Subs t age a nd the Dol om i te 

Se rie s and co r r esponds wi th t ha t fo und in l oc a lit ies 

t owar ds t he nor ~h of t he pr2 sent a r e a . Th is t ransiti ona l 

zone i s a l so proved b y bor e - ho le r e sult s on :Bo t ha. 

Th i s b or e - ho l e wa s colla r ed at abou t 20 f eet be l ow the 

Main Mi1rker i-:md inters ec ted chie fly banded irons t one 

t o a depth of 434 f eet oe l ovv su rfa c e . The u ppe r 200 

f ee t cf the band ed ironsto ne we r e oxi di sed to v a r y ing 

degre e s 1 the intens ity of ox i d3t i on de c r e asi ng with an 

increase in depth b elow surf ac e . 

The detailed se c t i on pe ne tra te d by t h is bore-ho l e 

i s g iven in 'Tab l e 8 . 

Tao l e No .8 - Detailed Sec t ion of 	t he :Bsn ded 

Irons t one S~bstage as inte rs e c te d 	 in bo r e-hol e DM1 2A on 

Bo ths (M2), Po s tmasburg IJi s tric t (IJ rille d by 

Cape :B l u e Mine s (Pty.) Ltd . ) 

Elevation i n 
feet ab ove Th icknes s 
t he IJ ol omi te in f ee t IJ e s eript i or:: 

!~ i 

170-590* 420 :Banded ironstone . 

; '-C-l ' i ~'-i 1 68-170 2 IJ ol omitic l imes t one. 
l =~~~_=-- ! 

--. - I 
--._. I 

156-168 12 Thinly l amina t ed bande d 
1- - ·· · I 

- - ---.· 1 ironsto ne . 
- - --_.-! 

--:- I 115-15 6 41 Banded che r t and t h i n 
- I _.--- , 

j - -_ ., 

1----1 
1.- - i 

int erc a l at i ons of do l o­

mi tic l i mest one at 1-39 

and 1 56 f ee t. 

fi:t~ . j
, ; ' 1 

98-115 

94- 98 

17 

4 

Bl a ck t o gre y shal e . 

IJolomit ic lime stone . 
~~-

66- 94 	 28 Light - grey, ban ded che r t !---- : - -~. ~ 
; ," . .. 	 and occ as i ona l thi n 

inte rc a l ati ons of 

do l omitic lime stone . 

59- 66 7 IJ ol omitic 	 lime stone . 

15- 59 44 Banded ironst one a nn 

subs i d i a ry inte rc ala­

tion s of d ol omitic 

lime stone and b an ded 

chert . 
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Elevation 
in feet 
abo ve the Thickness 
Dolomite in feet De sc ript ion 

0-15 1 5 Bande d chert and interc a -­

lations of limestone. 

Zero Massive dolomite 

* 	 Collar of bore-hole about 20 feet belo1711 base of 

Main Marker. (Logge d b y J.J. Mayer). 

This bore-hole (Table 8) intersected no diabase s ills , 

but other bore-holes on the same farm and also on the 

near-by farms Le moenkloof (M2), Owenda le (M2) and Ou­

plaas (L2) intersec ted one or two sills within the Banded 

Ironstone Substage. On the adjacent farms Ouplaas (L2) 

and Barker (M2) a diabase sill about 100 feet thick i.s 

present closely below th311:'lai n Marker. This sill c r ops 

out over a length of strike of s ome 2 ,000 feet and i s 

terminated in the north against a fault striking north­

south, with downthrow on the east s ide. The same s ill 

i s found imme d i a t e ly north of Danie I s kuil, just below 

the Main Marke r (Folder 1). 

Drilling at the Ouplaas Mine proved the presence of 

a diabase s ill at an average clepth of 200 feet belo\1J t h e 

Main Marker. The top of this sill was intersected by a 

number of bore-holes close together and indicated that it 

varies from 175 to 230 feet below the Main Marke r over a 

short d i stance. The average thickness of the sill is 

70 feet and var i e s from 56 to 157 f eet from east to west . 

This is apparently the same sill which crop s out a p proxi­

mately 20 feet below the Mai n Marker on Barker (M2), lo­

cate d just over a mile east of the Ouplaas Mine. This 

sill is therefore slightly transgres siv e at a low anglo, 

Drilling on Owendale (M2 ) , south -west of the Ou ­

plaas Mine indicated the presence o f one, or in places 

two sills below t he Main Marker. Where only one sill 

was intersected it i s found about 1 20 f ee t be low the 

Main Marker and has a n average thickness of 20 feet. In 

bore-holes nearby a seco nd diabase s ill was int ersec t e d 

at some 45 fe e t below t he upper sill. The average 

thickne ss of the lower sill as ootained from ten diffe -· 

rent b ore-hole sections i s 23 feet, and vari es from 15 

to 45 fe et . In s ome of the oore-holes in which only 

the uppe I' s ill vva s encounte re d its th i c kne s s inc r eascd 

to 50 or even to 80 feet in plac es . The fac t tha t the 
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uIJpe r sill increases rc:markably in t hickness where the 

lowe r sill is absent points to the possibili ty tha t the 

two r epresent a single inj e ction of magma which in 

plac e s gave rise to two se p a rate s ills 1 which merge 

into each o ther again in othe r loc a lities. A deep b or e ­

hole on Lemoe nkloof (M2) , wes t of Owenda le (M2) 1 inte r ­

sected one diabase sill only at a d epth of 150 feet 

below the Main Marker. This sill is 95 feet thick. On 

Owe nda le (M2) where one of the s ills intruded into a 

crocidolite-bearing zone the mineral is hi ghly met a ­

morphosed. The thermal metamorph ic effects are di s ­

cu sse cl 0 n p. 144. 

(b) The Main iclarkcr and the J aspe r Substage 

The Main Marke r is a very conspicuous marker-bed 

in the Ouplaas-Botha area, even more s o than in the 

Kuruman are a . The main difference from its counterpart 

in the Kuruman are a is the general presence of two, 

a nd in some places three, well-defined zones of fragmen­

tal ma teria l at its t op , towards its middle a nd at 

its base. 

Where three separate zones of fragmental materi (?~_ 

a r e prese nt, as for example on Owe nda l e (M2) 1 Botha (jI2 ) 

and oth e r f a rms in the vicinity 1 the v e rtic a l distribu-­

tion of rock-type s in the Main Marke r from base to 

top is a s follows:­

51-61 f ec t Zone of fra gme nt a l material. Top_ 

36-51 feet Fe rruginous jasper a nd intercalat ions 

of banded ironstone . 

34-36 f eet Zone of fragmental material. 

4-34 feet Ferruginous jasper and intercalations 

of banded ironstone. 

0-4 fe e t Zone of fr agmenta l ma t e ria l. Base, 

The uppe rmo st and lowe rmost zones of fr a gment a l 

ma t e ria l are the most persistent and a r e often the 

only zones of the ir kind present in the Main Marker. 

At a number of loc a lit ies not far north of the area 

under di s cuss ion a well-defined zone of fragmental 

material is found a bout 100 feet below the Main Marker. 

This particu lar zone thins out to a few inches a nd i s 

complete l y absent in many p l a c es . 

The Main Marker is succ ee ded by a l aye r of b a n ded 

ironstone which att a ins a thickness of s ome 160 fe et 
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compared with about 30 feet in the Kuruman area. It is 

succeeded by yellow to yellovv-brown jasper. A thin 

layer at the base of this jasper zone displays many 

features characteristic of the Speckled Marker. All. the 

concret ions or it speckle s II in this band have a thin 

outer rim composed of iron oxide s INhich form a distinc t 

contrast iNith the enveloping j aspe ry ma trix 0 

A layer j approximately three feet thick and which 

displays all the characteristics of the Magnetite-cher~ 

Marker of the Kuruman area is found about 190 feet above 

the Main Marke r. Crocidolite, oxidised and partially 

silicified where exposed, is associated with this layer 

in a few places. The proper Magnetite-chert Marker is 

found, however, about 30 to 40 feet above this thin 

laye r. 

The Magnetite-chert Marker in this area attains a 

thickness of from six to oight feet and generally forms 

a conspicuous ledge. It is composed mainly of yellow-­

grey che rt? v'li th thic k (t-l inch) laminae of magnetite. 

Immedia tely above and below the Ma rker-bed a thin bed j 

measuring from 6 to 12 inches and containing cherty 

nodulcs j is present in plac e s . Some of the nodule s 

are subrounded and the beds a re accordingly referre d t o 

by some prospectors as Ilconglomera t e Il. Croc idolit e i s 

associa ted. with the Magnetite-chert }'rarker in many 

places. In this pa r t ic0_lar a rea the crocidolite semns 

are g e nerally found above the ma rker-bed. North of 

J)aniel:3kuil in the vicinity of Schietfontein (L2) and 

the neighbouring f a rms the best developme nt of crocido­

lite seams is a short distance b e low the marker-bed . 

Cross-fibre is also developed in places within the marker­

bed, as for instance on Warrendal e O!I2) . At the latter 

locality oxidised crocidolite fibres, more tha n four 

inches in length, are exposed in old working-pla ces 

(Pla te XVr:::,:", This crocidolite zone represents the 

Third Upper and is the u p per limit of crocidolite 

deve lopment in the are a . 

The marker-bed is followed by more jaspery layers 

and the Potsherd Marker is found about 100 feet above 

the Magnetite-chert Marker . Tho vertical distribution 

of the marker-beds in this area is given in Table 9 . 
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