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Apart from the above relationship to the folding, it ha* 

fur ther been observed in  the iield that in the sh r̂p anticlinal hinges 

of the folds (parallel to fold ax is ), the joints 'ire sometimes more 

abundant than on the flanks. These joints are usually filled with 

q u a r t z ,  siderite , magnesite and occasionally cross-fibre asbestos.

In fig . 3 >71 measurements of joints filled with cross-fibre are 

indicated.

Present also in the area of investigation is a shear joint 

system trending NNE-SSW. Thi s sytem is however not distinctly 

developed >md very few measurements of this trend were recorded (see 

Map 2 and FT riots  on Map 5 ) . In the area surrounding Malipsdrift, 

however, prominent sets are developed, especially in the Wonderkop 

fault area.

part from the main shear and tension joints, described above 

there are other minor joint sets F ar  instance, prominently developed 

fiat joints  are show<. in Figures G, H and 0 on Map 5. ihese joint 

systems ar<', ho*.ever, very complex ant1, difficult to analyse.

In addi ti or. . a few miles away to the north-east but still in 

the s„mo ftructurnl onvironmont, a dyke which intruded along one of 

those jo in ts , has itse lf  been Jointed. This would appear to indicate 

th.t in  the P e te rsb u rg  area a later post-fold Joint system is  present, 

although the possibility  of this system being contraction Joints cannot

entirely be excluded.

i i - f r o m  the ibovc discussion 
The final conclusions to be drawn

i - i n t  •-vct<“m<• present in the area conform to the 
re that the two main joi

, set up by the loc,il forces responsible

shear and ten si onal recti on t

fttl mi r or sets of joints post-dating the 
for the east-west folds. Other minor sets. or j

la,
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E. AMOSITE AND__CROCIDOLIIE

1 , Distribution

These two fibrous minerals 'ie  restricted to certain 

zones in the banded ironstone succession traceable through 

the Pi etc.' burg Field .

The main amosite * shorts" seams are found developed 

solely in the lower strati graphical units of the ironsnone 

succession, whereas the main :rocidolite "short*" seams are 

found developed only in the upper portions of the banded 

ironstone. The main "medium to long" amosite and crocidolite 

fibre seams are found developed in the central portions of 

the ironstone icccssici (F ig . 6 ) .

The several fibre seams within each of these zones are 

also developed in certain well defined strati graphical units 

in the ironstone succession. They are very persistent and can 

be followed for long dist.mces along the outcrops. For instance, 

the "Main Arosite Shorts Harizori,: can be traced from the 

farm Holkloof in the west to the Montana Mine in the east, a 

distance of approximately 24 kilometres. The three "Voorspoed 

Shorts Horizons" are also traceable from west of the Malips 

River to approximately 16 kilometres cast of the T u b e x  Mine 

(through which it passes), a distance of approximately 40 

ki .lometres.

Between the fibre be.iring rones and horizon: are 

strati graohi c ! w i t *  showing very > < « 1 «  or no W ir e  development.

A t » l c « l  « C * 1 «  o l  t h i .  1 .  H O  i> the * r m »  Gritty zone (Zone F) 

which occur between the "Main Shale Marker Bed- and the "Voorsroed 

Shorts Zone" (see previous discussiCTi on page <4 and Figur 

in this zone no cross- W ire is  developed. TWO other well dcWnod.

broad "tratigraphical u n i , , ,  which also rto . no .............■ * « * —  ’

are zones A . B and the bottom three sub-zones C ,,C  . an 3

of tho Broad Irregular Banded Cherty Formation (rcf<-r p
,•1 Within the W bre bearing zones 

discussion on page 18 and Figure >)•

there .are also few other graphic units developed 

4 metres thick which also certain very l i " l <

They are however, thin and i gni ^ican

55 /..
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Within the fibre  bearing zones,long and occasionally short 

amosite fibres are usually found associated with ironstone of a 

very fine , soft graphitic shaly character. These rocks defined by

5 dark grey to light greenish colour. The "amosite slates" consist 

cf fine quartz, siderite , nontronite and soft, graphitic material.

At the contacts of these shaly horizons irregular bands, lenses one* 

"slobs" of chert and magnesite ire usually developed* The porphy- 

roblastic crystals of magnusitc developed within these shaly zones 

s, ldor. exceed a fev/ centimetres in size. The amosite "shorts" fibru 

sc ps \re ’ Iso found associated with a siliceous type ironstone, 

consisting of medium to broad, irreyular banded white chert bands, 

sep.irated by paper thin ill-defined, massive looking, magnetite bearing 

bands.

The crocidolite fibre seams .re developed in a true banded type 

ircnstcro. This rock is usually even, fine to medium banded rock

(layers v xying in thickness from infinitely  fine to 5 mm.), consisting

Kill (1930) as "amosite slates" are entirely non-magnetic and have

H.jvorcroft area to the east only amosite is 

in which both amosite and crocidolite occur 

present in the Malipsdrift ctnd surrounding area.

as described above are



2. Mcdo of Occurrence

Amo si t e în 1 crocidolite band s and soamc have a fairly wide range 

of comnon characteristics, which ,<re discussed belows-

(a . )  Cross-Fibre Occurrence

In cross-fibre seams the individual fibres are generally 

orientated it right angles to the bedding planes, with mostly 

sharp and r.tr light contacts (Fig . 22). Fibre of ^his nature 

laminates over all other typer, of occurrences*

Cross fibre is  found only where the formations are 

horizontal or slightly cli  ̂j> i na . Where the formations are 

steeply dipping, the iiure makes a distinct angle with the

t( angled or oblique fibre.

The 160 measurements taken on the orientation chO' ? the 

to have common orientation ( f t g *  23)» This would not 

have beer, possible in this tightly folded area i f ,  as postulated 

b> C illiers  and Goni s ( 1 9 M ) ,  the becuLmS p l w  -pvc responsible 

foi the orientation of the fibre. One would rather wav, expected 

some kind of splayed orientation. In other words, i f  the bedding 

planes were responsible for th^ libre orientation, the 

should have been splayed in a much more pronounced fan 

manner than is  observed.
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in the H a li ,3 d r ift  area where the bedding has been considerably 

folded, it i c> found that in the centre of any one fold, the fibre is 

orientated parallel to the clen'-age associated with the folds and also 

the axial planes of the folds (Figure 24). On the limbs there is a 

tendency t o r  a very slight splay such as generally exhibited by cleavage 

planes away from the fold axis, A cr;nmon ch< racte^istic of sin"' Lar 

folds is the that the cl»avage planes ar « iligned parallel to the

axial planes near tha centre of the fold. Moving away from the centre 

and towards the limbs of such folds, the cleavage planes also have a 

tendency to a slight splay.

This also applies to the fibres in what appear to be related to axial 

planer cleavage formation. On the limbs of folds the fibre orientation 

makes c distinct angle with the bedding planes, as oppose’ to the crestal 

areas where t. fibre is aligned at right angles to the bedding planes.

From the above discussion it i * ot/ious that the fibre lies in

the structural a - b plane as defined by Cloos ( i 54' i , Ramsay (l?63)

aiul others, Furhtermore, the fact that the fibre*? have a common

orientation (see Figure 2 3 ) , suggests a definite direction of grc-U

in this a - b plane. In the absence of any course sediments such *

conglomerates or g r i t s ,  as v e i l  as the absence of ttolit ies in the dolonite,

there is no vay in vhich the minimal - stress d ilu t io n  couli' be

d ir e c t ly  determined. Hoveve- in d ir e ctly  fro* the overall  characteris tics

of the folds and fibre display, the determination can be made as

follovs i- As already described it vas concluded by the v-iter that the

fibres l i e s  in the structural a -  b plane. I t  vas noted, that the poles

Of the fibre (see  Figure 53) fall on the bedding plane great circle (see 

Figure 11 and figures on Hap 5) and are concentrated in a specific 

maximum 5 0 °  avay fran the b - axis. Furthemore, this maximum of i re

orientation c o r r e s p o n d s  t o  the minima stress direction as defined b y

the a -  c and a -  b j o i n t s  discussed in a previous sec tion (see ag-
« Hirw t field observation which shovs 

and Figure 21) This , in addition _ ^  ^  ^  are the maln

fibre o rientated p a r a l l e l  to  the axia  p
, *h«t fibre is structurally controlled and that

reasons for concluding that f U i  , P
* - stress direction of tne

fibre growth co rresp o n ds  to the nun 

younger east-west trending folds.
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The possibility  exists thut the fibre could also fall along the 

lire of intersection ot the axial planes ot the east-west and north- 

-outh folds. There i s ,  however, no evidence for this, as so little 

data on the uxi; 1 planes of the north-south folds is available in the 

j Ca under discussion. This aspect is  being investigated in the Penge 

^rea (approxi.tr. tely 55 kilometres to thv southeast of Bewaarkloof) ,  

where data on the north-south trending folds is acre freely available.

The reason that this rel aionship of fibre orientation and 

structure has not been observed before is that in the many mildly 

folded or low, even dipping areas (Penge and Kuruman areas), where 

the r u n  .• r -*«iv** '-t * er-.r- v .r  horiront al or .it % lov «*n<jle (revealed 

by the vertical axial planes of the folds), the fibre growing in the 

direction of least stress (vertical) gives an apparent right-angled 

relationship to the bedding planes.

(b .) Slip and Oblique_£ibre

Slip fibre b .ndr are orientated parallel to the bedding (Figure 

25). In the area investigated this type of fibre is rarely developed. 

This fibre is only developed in local areas surrounding fault .ones and 

in tightly folded concenti ic type folds. In the Maxwell. Kloof are 

and in the Tet Fibre Horizon, one or two examples, as described above,

• • m < of the miner faults. Moving .way from a fault

or tightly folded area slip fibre occurrences quite often change

. Occasionally there are al

or more fibre bands within b certain S M » i  which differ from t 

seams in angular relationship to the bedding planes as exempli k

Figure *5.

tutes the bulk of the fibre in 
Obliqu1 ■ or angles fibre , constitutes

th e  M d lip ' I „ 1 h i ...........I

IhTlim bs of the folds, 
type of fibre occurrence is  very noticeable on

in tHe direction

As previously described the fibre , having ^

of least stress (vertical) w ill show this angula 

respect to dipping formation-.

*  *
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(c) \'avy_ Fibre Seams.

The walls of < ross and slip fibre bands are occasionally irregular 

and vavy, of such a configuration that the opposite vails do not normally 

match. The confining vails from vhich the fibre is most easily separable 

are sharp and well defined ( Figure 27 ) .  The partings clearly 

portrayed in this figure consi. c of fine grained graphitic naterial but 

frequently quart , side ite , haematite and magnetite# are also present. 

Figures 28 and 29 also shov vavelike partings within the seam and rapid 

variation in length is reflected, for the most part, in the central 

portions of fibre seam'-..

These regular, wavelike partings, vhich rut sharply through the 

fibre, are believed t"> be post-fibre slip cleavage shears. Hoveve , 

as a result of the difficulty  o" measuring the nhear planes, ther^ is no 

quantitive evidence in support of this statement. There are also 

numerous in s t a t e s  vhe e these partings do not contain any rilling 

material but a e ,  in fact, clean cut and generally do not extend over­

long distances (F ig . 3 0 ) .

Apart f r o . t h U  regular, v .v .U k e  fashion, flb r . quit. o f t «  displays- 

an irregulai c h a r t e r  vhe-e th . "ends" of th . f ib r . are q uit . ) W < d  

anrt uneven jnd c*nn°t be outlined by a .ingle  undulating s u r f * .  contact 

(P ig . 3 1 ) .  This appears to indicat. a crystallisation process only

,  th. ironaton. formation.

Band, and layers of r ~ *  have b . .n  pushed ah.ad of those „  

fibres and in c .r ta in  instances, f o r ,,  cross-cutting r . l a t i ™ s h , P s i t h

n 'i  The a angue mate ial in betveen represent, 
bedding planes (F ig . ) . ) •  _  It conai„ s  mostly

the residue material after cassation o f f

_ ntir fine graphitic material,
of siderite , quart?, magnetic anci m e  a
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(a . ) ucture

Th se structures are certain conical protuberances of fibre, 

which in cross-section approximate equilateral trianci.es (Fig. 3?).

The cones are mainly developed v'ith the apices upwards and the axes 

parallel to the fibre o dentation. In some examples the cones 

are elongated, domelike structures. These elongated, domelike 

structures appear to correspond in trend to the east-vest fold 

direction. Because of the ext erne difficulty  in obtaining exact 

an ! reliable  results no measurements ve e taken of this. In sore 

instances these domelike, elongated structures semble minor 

. ticlinal folds. Note the specimen in Figure 33 clearly shov a 

minor anticlinal structure, vdth fibres orientated parallel to the 

,..i vl . 1 e.... I:; <:■ ■ ■ - *. i-• i i on, t» ho> a conelike structur*.

i:here the minor folds plunges steeply in both dii'ections, an elongated, 

ronelike structure is produced.

The he ;ht of the cones normally v a y  r on a fraction of a 

millimetre lo approximately ■> centime.rrs. In exceptional rases they 

havo Veen found to exceed ,0  Cones are ™ - U »  found

developed in the central por-ions of elcngated. lenticular fibre deports , 

discussed 1 ate (Page 6 8 ) . Fu .then.cre. the far. that - t . '  are

also found p r e lu d e s  the gene ally accepted opinio, that they have

. In Figure V  « •  , ' rU< ur'

1 ,  Iodic at ad c « t - « i n ,  n ,  r i- r  ... all. This cone v .  d « r l y

produce 1 by folding . The onclusion from the aoove mu ^

both aflte1 and fibre rones »ust have been produce "

i , * frninq (which should not be confu.e

• '

with "irregular fibre' or described on page • ) 

shearing and folding ( f i b r e s  30 and 33 ).
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