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Apart from the above relationship to the folding, it has
further been observed in the field that in the sharp anticlin:-l hinge
of the folds (parallel to fold axi s), the joints are sometime: m;arzgcs
abundant than on the flanks, These joints are usually filled with
quartz, siderite, magnesite and occasionally cross-fitre asbestos.

In fige 23a71 measurcments of joints filled with cross-fibre are
indicated.

Present also in the area of investigation is a shear joint
gystem trencing NNE-SSW. This sytem is however not distinctly
developed and very few measuremeqts of this trend were recorded (see
Map 2 and TTplots on Map 5). In the area swrrounding Malipsdrift,
however , prominent sets are developed, especially in the Wonderkop

fault areca.

spart from the main shear and tension joints, described above
there arc other minor joint sets For instance, prominently developed
fiat joints are show. in Figures G, H and 0 on Map 5. These joint

systems are, houever, very complex and difficult to analysc.

In additior, a few miles away to the north-east but still in

the same structural environment, a dyke which intruded along onc of
This would appear to indicate
fold joint system is present,

these joints, has itself been jointed.

that in the Pietersburg arca a later post-

although the possibility of this system being contraction joints cannot

entirely be excluded.

to be drawn from the above discussion

The final conclusions
prusent in the area conform to the

are that the two main joint systems

shear and tensional directions set up
Other minor sets of joints post=-

arca also appear to exist.

by the local forces responsible

for the cast-west foldse dating the

folding and later fa. ting in the
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AMOSITE AND CROCIDOLITE

Te Di stribution

These two fibrous minerals are restricted to certain
zones in the banded ironstone succession traceable through
the Pietershburg Field.

The main amosite ' shorts" seams are found develcped
solely in the lower stratigraphical units of the ironst:one
succession, whereas the main crocidolite “shorts" seams are
found developed only in the upper portions of the banded
ironstonc. The main "medium to long" amosite and crocidolite
fibre seams are found developed in the central portions of

the ironstone -uccessic1 (Fig. 6).

The several fibre seams within each of these zones are
also developed in certain well defined stratigraphical units
in the ironstone succession. They are very persistent and can
be followed for long distances along the outcrops. For instance,
the "Main Amosite Shorts Horizon' can be traced from the
farm Holkloof in the west to the Montana Mine in the east, 2
di stance of approximately 24 kilometres. The three "Voor spoed
Shorts Horizons" are also traceable from west of the Malips
River to approximately 16 kilometres cast of the Tubex Mine
{through which it passes), a distance of approximately 40

ki \ometres,

Between the fibre bearing zones and horizons are
stratigraphical units showing very )ittle or no fibre development.
A typical example of this is seen in the Barren Gritty Zone (Zone F)
which cecur between the "Main Shale Marker Bed" and the "Voorspoed
on on page 24 and Figure 7¢)

Shorts Zone" (see previous di scussi
fTwo other well defined,

In this zone no cross-fitre is developed.
troad stratigraphical units, which also show no filre development,

are zones A, B and the bottom three sub-zones c,,C, and Cq
Pormation (refer to previous

of the Broad Irregular Banded Cherty
Within the fibre bearing zones

di scussion on page 18 and Figure 6)e
there are also a few other stratigraphic units

o fi
4 metres thick which also contain Very little or n
| ineignificant.

developed up to
wc.

They are however, thin anc
55/canses
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within the fibre bearing zones,long and occasionally short
.modi te fibres are usually found associated with ironstone of a
very fine, soft grfaphitic shaly character, These rocks defined by
pall {1930) as “amosite slates" are entirely non-magnetic and have
: dark grey to light greenich colour. The "amosite slates" consist
¢f fine quartz, siderite, nontronite and soft graphitic material.
At the contacts of these shaly horizons irregular Lands, lenses and
nslobs" of chert and magnesite are usually developeds The porphy-
roblastic crystals of magnesite developed within these shaly zones
so1dom exceed a fev ceutimetres in size., The amosite "shorts" fibre
ccoms are also found associated with a siliceous type ironctone,
cinsisting of medium to broad, irregular banded white chert bands,
separated by paper thin ill-defined, massive looking, magnetite bearing

ba ndse.

The crocidolite fitre seams are developed in a true banded type
ircnstone.  This rock is usually an even, fine to medium banded rock
(1ayers varying in thickness from infinitely fine to 5 mm, ), consisting
of alternating bands of grey cherty material and dark maessive magnetic
material, With the crception of one seam in this area (Main Pisga
A boctoc Horizon), erocidolite is found associated with a screen of
migrietite at its contacts. Generally, the ironstone in which crocidolite
i~ developed is fine, regular and more di stinctly banded than the
ironstone in which amosite is developed. proacly, (based on the
cistribution of amosite and crocidolite) there appears to be a zoning
in the ironetone succession from an amosite bearing formation at the
ase of the ruccession to a crocidolite hearing formation at the top
> the succes:' on and in the central portions of the ironstone succession,
and crocidolite (see Page 2* and

be drawn is that original chemical

\ broad zone containing both amosite

*2Y.  The significant conclusion to
s to the top of the iromstone succession, appear

Latorally, and on a

vari tions from the bottc

to have Seen responsible for this zoning effect.

more reqional scale, a similar effect, vhich can be described as a facies

In the Chuniespoort aree ani farther

change in the rock, is present.
in the Penge=

inly crocidolite 16 developed, vhereas
A transition zone,

Hovereroft area to the east only amosite is found.

: y 2znd bov e
in which both amosite and crocidolite occur as described above ar

preeent in the Malipsdrift and gurrounding areas
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2 Mcde of Occurrence

- ———— - - -

Amosite and crocidolite bands and seams have a fairly wide range

of comaon characteristics, which are di scussed below:-

(a.) Cross-Fitre Occurrence

In cross-fibre secams the individual fibtres are generally
orientated at right angles to the bedding plancs, with mostly
sharp and straight contacts (Fig. 22). Fitre of this nature

predominates over ull other types of occurrences.

Cross fitre s found only where the formations are
horizontal or slightly cdipping. Where the formations are
steeply dipping, the fiire makes a distinct angle with the
bedding planes referred to as angled or oblique fibre.

The 160 measurements taken on the orientation shove the

fibtre to have a common orientation (F1g. 23). This would not

have been possible in this tightly folded arca i2, as postulated
by Cilliers and Genis (1964), the bealiag plar:
One would rather save expected

In other words, if the bedding

wer o responsible

for the orientation of the fibre,
some kind of splayed orieatation.
planes were responsible for the citre orientation, the fibres
should have been splayed in a much more pronounced "fan-like"

manner than is observed.
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In the Malip3drift area where the bedding has been considerably

folded, it is found that in the centre of any one fold, the fibre i
’ ' :
orientated parallel to the cleavage associated with the folds and also
the axial planes of the folds (Figure 24), On the 1limbs there is
a

tendency for a very slight splay such as generally exhibited by cleavage

plancs away from the fold axis. A crumon chiracteristic of sim lar

folds is the fact that the cleavage planes ar: 1ligned parallel to the
axial plancs near the centre of the fold, Moving away from the centre
ané towards the limbs of such folds, the cleavage planes also have a

tendency teo 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 2 distinct angle with the bedding planes, as opposc ' to the crestal
arcas wherc t.. fibre is aligned at right angles to the bedding planes.

From the above discussion it is obvsious that the fibre lies in
the structural a - b plane as defined by Cloos {1947}, Ramsay (1963)
anl others. Purhtermore, the fact that the fibres have a common
orientation (see Figure 23), suggests a definite directicn of grc-ti
in this a - b plane. In the absence of any course sediments such =
conglomerates or grits, as vell as the absence of Bolities in the dclomite,
there is no way in which the minimum - stress dirsction could be
directly determined., Hovever indirectly from the overall characteristics
of the folds and fibre display, the detemmination can be made as
follows 3= As already described it was concluded by the writer that the
filres lies in the structural a - b plane, It was noted, that the poles
of the fibre (see Figure 23) fall on the bedding plane great circle (see
Figure 11 and Pigures on Map 5) and are concentrated in a specific
maced mum 90° avay from the b = axis, Furthermorec, this maximum of fibre
orientation corresponds to the minimum stress direction as defined by
the a~ ¢ and a = b joints discussed in a previous section (see Page 43
and Figure 21) This, in addition to direct field observation which shovs

Pibre orientated parallel to the axial planes of the folds, are the main
jbre is structurally controlled and that

reasons for concluding that f
e minimum a = stress direction of the

fibre growth corresponds to th

younger east-west trending folds.
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The possibility exists that the fibre could also fall along the
linc of intersection of the axial plancs of the cast-west and north-
couth folds. There is, however, no evidence for this, as so little
data on the axicl planes of the north-south folds i3 available in the
rea under di scussion, This aspect is being investigated in the Penge
area (approximately 55 kilometres to the south-east of Bewaarkloof),

vhere data on the north-south trending folds is mare freely available
.

The rcason that this relationship of fibre orientation and
structure has not been observed before is that in the many mildly
polded or low, even dipping areas (Penge and Kuruman areas), whers
the main compressive stress vas horizontal or at a low angle (revealed
by the vertical axial planes of the folds), the fitre growing in the
direction of least stress (vertical) gives an apparent right-angled

relationship to the bedding planes.

Slip fibtre bands are orientated parallel to the bedding (Figure
25), 1In the arca investigated this type of fibre is rarcly developed.
This fidtre is only developed in local areas surrcunding fault zones and
in tightly folded concentiic type folds. In the Maxwell Kloof area

and in the Tet Fibre Horizon, one or two examples, as described above,
Moving away from a fault

¢ often change

were found next to onc of the mincar faults.
or tightly folded area slip fibre occurrences quit
Occasi onally there arc also one

laterally into cross-fibre bands.
vwhich di ffer from the other

or more fibre bands within a certain seam,

seams in angular relationship to the bedding planes as exemplified in

Figure 5.

Obliqu: or angles fibre, constitutes the bulk of the fibre in

found orientated at an
This
I the £°1d50

the Malips arca. In this case the fitre is

angle of less than 90 to the bedding planes (Figure 26).

type »f fibre occurrence is very noticeable on the limbs O

having grown in th€ direction

As previously descri bed the fibre,
elationship vith

of least stress (vertical) will show this angular r

respect to dipping formations.

61/.-..00
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(¢) Vavy Fitre Seams,

The walls of cross and slip fibre bands are occasionally irregular
and vavy, of such a configuration that the opposite walls do not normally

matche The confining valls from vhich the fibre is most easily separable

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

portrayed in this figure consi. ¢ of fine grained graphitic material but
frequently quart:, sidevite, Laematite 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
porticns of fibre seams.

These regular, vavelike partings, which cut sharply thrcugh the
fibre, are beljsved to be post-fibre slip cleavage shears. Hoveve ~,
as a result of the difficulty o measuring the shear planes, therr i8 no
quantitive evidence in support of this statement, There are also
nunerous instaices vhe e these partings do not contain any filling
material but a‘e, in fact, clean cut and generally do not extend over
long distances (Fig. 30).

Apart from this regular, wavelike Pashion, fibre quite often displays"
an irregular character vhere the “ends" of the fibre are quite jagoed
and uneven and cannot be outlined by a single undul ating surface contact
(Pig. 31)s This appears te indicate a crystallisation process only
half finished after complete consolidation of the ironstone formation.
Bands and layers of rock have been pushed ahead of these growing
fibres and in certain instances, forms cross-cutting relationships vith the

bedding planes (Fige. 31). The gangue mate dal in betveen represents

the residue material arter cassation of fibre arowth, It consists mostly

of siderite, quartz, magnetic and fine graphitic material.

F
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(d.) Cone_ in Cone St ucture

Those structures are certain conical protuverances of fibre

. . ’
vhich in cross-section approximate equilateral triang.es (Fig. 37)
o . .

The cones are mainly developed vith the apices upwards and the axes

parallel to the fibre orientation, In some examples the cones

These elongated, domelike
structures appear to correspond in trend to the east-vest fold

are elongated, domelike structures,

direction. Because of the ext eme difficulty in obtaining exact

and reliable results no measurements were taken of this. In some
inetances these domelike, elongated structures - semble minor

¢ ticlinal folds, Note tihe specimen in Figure 33 clearly shov a

minor anticlinal structure, vith fibres orientated parallel to the
axdal plane. In crose-section, the Fibres shov a conelike structure.
ihere the minor folds plunges steeply in both directions, an elongated,

~onelike structure is produced.

fhe heights of the cones normally vavy foom a fraction of a
millimetyre to aspproximately 5 centimetres, In exceptional cases they
have been found to exceed 10 centimetres, Cones are ususlly found
developed in the central portions of elcngated, lenticular fibre deposits,
discussed late- (Page 68), Purthermore, the fact that "waste' cones are
also found precludes the generally accepted opinion that they have
formed due to unequal grovth of fibre, In Figure 34 a cone structure
is indicatsd containing no fibre at all, This cone vas clearly
produced by folding. The conclusion from the above muet be that

hoth "\ aste" and fibre cones rust have Leen produced in a gimilar
vhich should not be confused

») have been formed by

manner. It would appear that cones (
vith "irregular fibre' oOF described on page 6

shearing and folding (figures 30 and 33).
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