
THE GEOLOGY OF CERTAIN KBiECHS INTRUSIVE ROCKS 
IN THE PAR BAST HAND, TRANSVAAL, SCDTH AFRICA

THESIS SUBSOTTED FOR THE M.SC. DSCTffl



? fi Tms  op cowgsms
mm

1.
’ 3; THE SI L I S -------------  - - - 1 2
S. BELA5I0M BBTHEBH DYKES MB SILTS---------- 14
4i PETROLOGY-----------------------------------  15

(a) General -  -  -    _ _ _ _ _ _  i s
(b) Tbe Modder East Dyke ana the Green S i l l -  -  17
(c) The Modder Dyke and the S a llies (Xitcrop- -  1&
(d) Contact Metamorphlsm  ---------   —  -  21

(e) Summary -  -  — --------      —  -  —  21
5. Am  ARB ORIGIN *       -  22.

1. THE SILT S-----------------------
2, BSBQMSZ-----------------------

(a) The Green Syenite -  •
(b) Tbe ited Syenite -  «* -
(c) contact Metaaorphism -

4» ASS

(cont'd)



Si ORIGIN &m mu&iofl TO.OTHER STRUCTURES---------
• 4. AGS.-  -------------------------------  -

m «. zm  NDRTTB-^roHBRS--------------- -- -------------------
- I*. THE DYKES AND S IH S   --------------------

%. repm w Y     -----------  *-------------------- --
(&) The Korite - - - - - - -  —     ---------
(&) The Granopbyre -  -  —  -  -  -  —
(c) Contact Metacorpblss -  -  -  -  —  -  -  -  -

3* ORIGIN 0? THE GRANOPimS---   -  -  - - -------
4* AGS-----------------------------------------------------------

VIII. THE <33AKPZ DIABASE----------------------------------
1. THE DYKSS AMS SILLS--------------------------------------

(a) General —  -  •* —   --------------------------
(b) Tbe "Old Lady" and the Me® s ta te  Areas

Intrusion ~
(s) Tbe Simple I^rkes and S ills  -  -  -  —

2* PETROLOGY — — -  — — — — — — — — — — —
3, Affi  ............................... ...................... ...........

IX. SM K B S---------------------------------------------    T
X. ACKMCRrmxSMEmTS------------ ------------------- -----------------
XI. — — — .1. — — — — e .—. — — W —

(References a re  denoted In the tex t by figures
In parenthesis)

m
45
45

45
48
48
50
58
53
62
66
65
65

66

68

69

74
»■
eo



'  f SCAIE | soo.ooo '

. r ,  i

Tbe &ngi 

controls fiv  
namely, Srafcp;
(Sallies), spfJOHANNESBURG,

**J2 2 Z
East Daggafon 
occupy an eas 
be referred t 
*6e Far Ssst 
toiles long, 5 

Boundaries tl% 
Property, sho1

The land
above sea let 
less, being 

sediments of
Nearly every 
s o u  and lafc 

The dip 
of ttie Propei 
tbe western 
(Plate I ).
Karroo up-g 
s tr ip  of Ka 

s iarge part

SCAI.E OF MtLES

T -  4  W. G roup,
Sliti

I



j h r n a ,  n «  P M * » W " ' ^ "  ' °  ? " * ' " *
: ^ w ,  W M m m , ,  i w . . . ^  * #

w f  * u w ,  W .  w  a «  ,....

* *  T T ^ , . ' . :
. . '  t k . - r W W "  t o  S3, t i e  i T o f a r t y ,  s i t a a t e *  n e a r  t b e  i e a t r e  o f .  . .

jif r  im it w . e i u  « » *  i w t n c t .  a  u  / / .
m l W  M tie , 64 s q u a re  » u e s  in  a r e a ,  and t o o lu d a s  * ia iM >  i t a  -  

' : W n A « # « »  t w  ^  B rm kpm  «n« W W W .  * 4* 0 *  
f n ^ r w .  . « . W  « «  w w iK W ..

• . K b tm o  g ep lo g sf ,  t s  360110' i n  p l a t e  I .  / i  A  ' v
She l a n d  s u r f a c e ' l a a  mo a v e ra g e  e l e v a t i o n  W >800 ® 5* ; i j  i 

. m .  W « l .  A  U  W  P « * l ;  W
,: l e s s ,  b e in g  u n d e r l a i n  t o r  th e  m ost p a r t  t>y B s r t - l y l n f

:* ia — am ^  ( »  ATMO W W -  (U W W  = «  W ,  «# m » - :

T w i a ,  M =*»n«« * « *  ^  '  C " '  * q " » l< 6 a  7 W =  «  * > - .

s k i  a n a  l e . t e r l t M  ird n s ti iH e  o r  a l to v to m . .-.'.^PM
. * i  «  m u m # ' W *nm # r *  W » * « .  ' . % !

' p m .m ,  w  w w  *  « »  
w » " * «  A m u * .«<«**«%

1 ) .  »lm

. k ' ' * ! # 6 m w  i W k « * # # , * »  " # « M  W * .  . 'p » *
'  '' #  I«M , «mr* *  « «  MW" fM  .

/^QioMitd :



sp ru it .(Fiate 1 ) . . . ' ■
" . - * %  w i w m  « w " d u * . . .  . 

%, ***%
.:: w # ,  w

: T % T L  , *  * ,  w « . « .
r « ^ i  m  < * « * * «  " V - W  « = " "  *  m n «  w w rW f,.,

: g w i w  i .  & m « tr« w  u , ™ *  :

w - «  m " * "  *  — " T T "  - . ^ '
: ^ « , - N m w w  w  w  w y =  » * " ,  ^ f  .;=. . '

% Z = . % = r Z 3 R ^

W .  r f  w .  a w w .m M w m m w  B " * -  Yv

* .  = # w w ,  » = . , , * «  " *  "  ^
ye£f Leader ore reserves diminish,

: = ^ % r : c : ^ r . - z r z .



# #

m

f
i

# 4 # '$ R W

\
I
1 " - - -  '  '

I E :

*  i*
(0  » * « " '  * »

— - i  m s

• • /8 ?s^®»

asa&

K m #
’ - i "  ' ;  L :



.WitsatersratM1/-
■ Systeitt and in  stiafts and surface borewolas penetrating the 
oveiriyliig formations,fire a large number of '.gneous 
Kutimsive bodies, ranging in size from major dykes and ■
.s ills  .tiundreds of feet in tblcitness to minor intrusions a 
•few inches to  a few .feet thick. Some of these rticks are 
frestii othei’s  are completely decomposed, having suffered 
much stressHBetamorpblsm since th e ir  emplacement."

Nearly a l l  these intrusions f a l l  naturally into five 
groups, which are summarised below in  what Is  believed to be . 
th e ir  order of increasing age. The rocks belonging to each 
group have structural and petrological features in  common 
■which distinguish them from those of other groups. Bach 
group Is believed to represent a  separate and d istinc t phase 
of igneous ac tiv ity .

U ) The Dolerltes
The Dolerltes are the youngest intm sives and 

penetrate a l l  formations up to  the Ecca Series. They 
are believed to be of Karroo age. The rock is  n e a rly . 
alwsjs fresh and has suffered l i t t l e  or no. metamorphlsm • 
since i t s  emplacements Five v ertica l dolerite dytos ' 1 

. traverse the Property in a direction which varies from. •• 
H.N'.W. to W.N.w. They are not a l l  regarded as truly 
contemporaneous, There are a lso  a t least.two and 
posslbltj three s i l l s  which intrude the Transvafil 
dolomite and the Karroo s tra ta  and have been intersected 
by most shafts and Boreholes on the Property.

/  (11) The Syenites
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tielqZig te  tsO- d ifferent s e ts . Hyke 0, wblcft cotmeets dykes 
■a;& G, belongs- tty .'tn fem ce.to  tbe same s e t,  though I ts  s trik e  • 
airectloQ is  very d ifferent. Dyke E might belong to  e ither : 
sfrt o r perhaps.even to a  third se t.

- Dyke A (the Modder East Byke) outs cleanly across tbe Far / - 
East Jfeftd in a direction 38° W. of R. I ts  thickness varies ; -v 
f rp s  -2O0f$eet to  nearly 400 fee t, averaging about 300 fee t.
Apart tras  occasional Jtlfljcs a t  points where i t  in tersects olfier 
diabase dykes (Plate i n ) ,  i t s  trace on the Main Reef Deader;
Is  very stra ight in plan and is not affected by the undulations"• 
of the reef. There can be l i t t l e  doubt that the dyke is; : 
essentially v ertical. In East Daggafonteln Mine -the :dykd^s 

trace on.toe Kimberley Baef Is not vertically  above I ts  trace ':. ,  
on the Main Reef leader, but is  displaced some SCO feet ■ \  :
to  the north-east. This is  probably due to  the existence of' 
kinks 1% a vertical section of the dyke, sim ilar to  those 
which Interrupt i t s  straightness in  plan. These lo ca l change# 
in strike occur a t points of in tersection with diabase dykes* 
Similar local changes in the dip of tbe dyke, from v ertica l 'to  ; 
Inclined, alight be expected to occur at stratigraphlcal d iacp tt^ r 
tln a itle s  such as the contacts of the Kimberley Shale or the C  

■Bird Amygdaloid.
Syke B ( |Be Modder Byke) is  almost para lle l to dyke A 

but d ifferent petrologlsally , i t s  average s trik e  is  30° W. of •

IL in  sp ite  of th e ir  parallelism  the two dykes are not regard­
ed as contemporaneous. The Modder Dyke i s  practically  vertica l •

- /from
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t t#  surface to  a  depth of 4000 feet (6). ■

Dyke E has a fa ir ly  uniform s tr ik e  averaging 44° IF-, of N»:. .;. 
'.-I.ts- ttLlckness averages about 200 fee t, lilth ln  tbe Property . 

/'■'..i^.fi^fl^ea-'lAtejSecwa ift oaly one unaerground developemeitv. '.: 
eiid.SfiOi?, Irisecessibie.- Nothing Is known about i ts  extension 

soiitfr-eastwarfls,' where I t  traverses an undeveloped part o f  the' 
?j»Wetty....

' . . . .  - The most important features common to a l l  the d o le r ite .. 
d^kes. may tee summarised as follows

d"i $bey are vertical or very steep and are contin­
uous ana unbroken both horizontally and vertica lly , baying 

.. been traced over long Horizontal distances and observed a t 
. levels from the Jeppestosn series upwards to near toe 

present surface.
(1.1) They are homogeneous in composition, and are 

. generally single bodies. Only the Modder Byke i s  Known 
to  s p l i t  into separate branches.

( i l l )  They do not displace the s tra ta  vertically .
Their contacts with the wall rocks are sharp and sa llied  
and are not sheared.or brecclated. The only exception 
to th is .i s  tbs Modder Bast Dyke, which at one .point - 
displaces the ree f  vertica lly , and is  very broken ap near 

■ one wail.
•• (lv) S i lls  associated with the dykes are.extensive 

.ana occur a t:a  small.depth below the present surface.

$he$ are  gehgrany confuteu to  tee fransveel aad .

: k ,:'V. . V sttatB
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s tr a ta  and s e ia #  intrude the unSarl^ing Ventersdorp aod ' 

. / ,,v .srttwgterszena Aefls.. •
(v; Ttie dykes tntmde a l l  format.lo.ns. up to the ... •

' ' .'Becg Serle® sM are not intersected bj any fau lts  or '
v: , ' .'''intrusions oi la te r  age. They and tbe dolerite s n i s  •;

described .below are  toe ytxmgest known geoiegioal 
' - features in the Property.

; v  the s i n g .

S ills  of dolerite are of widespread distribution in tbe 
E%r EfiSt Hand. Tbe greater part of tbe Property is  under- - 
la in  by one or more g i lls ,  generally a t a small depth below '' 
the surface. Tbe deepest known occurrence is  In No* 5 "Stiaft 
Springs Mine, a t a depth of 760 fee t. .

Tbe Green S i l l ,  described by Ellls(B) as ttie lowest . o f  ' 
a series of dolerite  g i ll s ,  shows a preference for- the 

. Transvaal dolomite as,a  best rocic and Is usually encountered":; 
a short distance below the base, of the Karroo, it:lAvadeS i \  
Karroo s tra ta  in areas where dolomite is  absent (Plate v ) .  . :
Locally, where the dolcmlte has been exposed .to Surface vV
erosion, tbe s i l l  Is found immediately below superficial" 
.deposits. (Plate IV). in  one borehole (d.m, I 0) i t  iy &bs6nt / 
:Sltogether, tbe dolcxnlte being deeply eroded at th is  point.

. The Green S i ll  i s  .of considerable horizontal extent and.''' 
‘ has.been traced throughout large areas to  tbe north and south 

of the Property, i t s  extent in  an eastward d irection.is" . ,

. /aoknown - ■



iigdtotpffl* ' . #  " j  .last seen, in, Karroo strata,- 1b boreholes- cm ; 
VlgchlGi'il 12* .(P ia te .I), ■ Wben t o l l  owed westwards I ts  tfilck- 
'edas decreases; irm  .Over 100. fee t in East DaggafonteiQ to  about 
50 iee t la  Springs Mine and i t  disappears altogether, before 

reaching the western boundary of ttie Property. In boreholes; 
on Wltbok 7, souta of g a m e s  Mine, th in  dolerite s i l l s ,  . 
Believed -.to. be part of tbe Green S i l l ,  nere encountered in. the 
dolomite and in  the underlying Ventersdorp Amygdaloid. The 
Gree)J S i l l  apparently sp lits  up In th is  direction and invades . 
pre-Transvaal s tra ta .

Oft S allies and Springs Mines there i s  a large outcrop of 
dolerite (the S a llies Outcrop) which occupies the highest 
ground on the Property (Plate IV). This is  believed to be- a. .- 
remnant of another s i l l  intruding Karroo s tra ta  a t a higher 
level than the Green s i l l .  Other s i l l s ,  believed to  be part, 
of the Green S i ll ,  ex ist a t depth immediately below I t  (Plate ? ).

The Gnen S i l l  in the dolomite is  occasionally overlain; by 
a rock, apparently intrusive* which consists very largely of 

magnetite and carries a l i t t l e  s tiv e r (Plate V). I t  lev  _■ 
sporadic in distribution , having been observed in  two widely 
separated boreholes (D.M’.s  and E.D.14) but not in the in ter- ' ' •
vening ones, in  borehole S.D. 14 i t  is  In contact with the 1
Green s i l l ,  which is  chilled against I t .  In  borehole D.M, a “
and in the J.V. Shaft, Springs Mine, i t  is  separated from the 
Green s j. l l  by a th in  parting of dolomite. The age of th is  
rock Is  unknown. Possibly I t  i s  a th ird  s i l l  of the same

/generation
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Tieocbrol
strong, 3 
eresn. - 
cdsiiletel

chlorite -  second 
Massive, 
BtEalrim

minute c 
jegaati-te 
asional s 
of •seooni

u ra lite , Calcite,

Ttie differences in mU 
major dykes (Mpader Bast ac 
th e ir  associates s i l l s  ere

Olivine Dolerite from tbe Green S i l l ,  East Dagsa 
fontetn Mine. Ordinary ligh t, Magnification XlS. 

Plagloclase (clear) 
e lte  (pale grey)

Olivine, altered along cracks to  serpentine 
(darker grey)

,Tbe Modder East Djie at 
texture, -shlch is  typically 
tabular plagtociase lelsgar 
large anhedral crystals «  
and in the s i l l  la  strongly 
towjlte of composition 75% 
orite  gf compos i t  ion "SÔ  AS 
latiradorlte wltb a srfialler 
xene is  a pale aiopslde-ayg 
I t  #  somewhat darker In.tti 

partly serpent Inised, 
crystals iiave been sees in

Dolerite fm o Qyke A (Modder East) 
fontem Mine. Ordinary lig h t. Magnification 

Plagloclase (clear)
Auglte (pale grey)
Iron Ore (black)

J
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... .............
Heajf'a»veli-\..:Va;roB ore Is  not abuntianl; and- I s  more coemon. la  V; . 
ttiey'dSe'than Ic’ttie A very l l t t l e  blo tlte^  partly  --
&$etek- to  cBl.pji'it'e, Is  a frequent accessory and generaUy - 
oscars in  reaction ^elaiiosSMp '/itb  auglte. Occasionally i t  
toP^csis oilttiae lit. tbe s i l l .  Minute p ad s  of quarts, assumed 

to bd. o f primary Origin are  fa ir ly  common in tbe dyke and Tjp* 

not fosna In. the s i l l .  y
in -th e  marginal zoned, near intrusive contacts, tbe grain 

of the ro'dk is  finer.arid tbe texture is  porphyritlc. Smaj-i. 
.eell-sbaped phenocrysts of pyroxene,'-plagloclase and olivine 
(in the s i l l )  are embedded in a  fine-grained grotand mass of . 
plagloclase' u lc ro llte s, auglte granules and specks, o f  Iron or«j.
A marginal porphyritlc texture is  a feature common to  a l l  tb e ./. 
dolerite intrusions. -. j,

Apart from tbe ra r i ty  of olivine in  tbe Modder l a s t  %ke, . ^
I t  Is very sim ilar In  texture, mineralogy and freshness to- tbe : f 
Green S i l l .  From the Haln Reef Leader upwards to the Kimberley, .' 
Beef, a  vertica l distance of about 1400 fee t, the dyke changes " -4 

sligh tly . Olivine appears in  very small amount#, pyroxene 
becomes paler In colour and Iron ores become less  conspicuous. 
in is  suggests a gradual transition  upwards in the dyke from a  ' , 
saturated rock with iron ore to  #  an undersaturated magnesia1- / 
rich  type identical wltb that of tbe Green S i l l .  There, aeema 
no reason why the s i l l  should not be an offshoot from the dyke*.
Me magma which arose f ir s t  and spread exit la te ra lly  in  the 
dolomite being s ligh tly  different in cm ppsltion from that



Dolerite from Bgke B 
(Modder), S p rtc^  Mine.

Dolerite from Dyke 0, 
Bast Baggafontein Mine

Ordinary l ig h t. Magnification X17. 
Plagloclase (clear, showing cleavages)
Auglte (pale grey)
B lotlte and Chlorite (darter grey patches 
indistinct)
Iron Ore (black)
5partz (a few small c lear pools)

Dolerite from the Sallies Outcrop 
Ordinary l i | t i t .  Magnification 125,

A u^te (pale grey)
Iron Ore (black)

(No olivine in tb is  specimen)

5 :ry W tslets
e unatea- psri

orite. and x

tb65# '
which followed »in&.sol|dlf;^s 
other band . tbe ‘̂ naersMarate 
to  AitsiUcatlonjyof tti.e mag* 
sec.tiens !9boff tM t tBe.^olOq 
bleached sfid 2 'ilieitied._ 
of the felspar^.and the ^yrt 
those of the ditice  ̂migftt.iai 
la  by the aia^a.#roai;$tie:doj

sphitic doleclLte.'.ffl^,. s )  se 
:oarse,prisas^ie crysir&l  ̂o; 
J t t l ^  .accesfory/friittlte* si

iometlmss pai^^ .^saas^titli 
olour an* extinguishes- a t  i 
rysta ig  are loften.ft'tcge.a.i 
jb ioriie-v , . y ^ ^ t i t e i s '-  #  

’s ta ia  and ife'g;trr6g»,iarij

, crppegmatt^ p--,}. Localy 
ile rite  ,i'S' # tef$S ' f o '^ d j  
,agiocla^er . . |r ^ l i te :^ d <cy

O f .y b io r l te ,

esb dolerite .
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«f Ui thp dj'ks fissu re .  Oil tbe ;■

to  «  *1" - # »  b , $W 7.
M atuiM u  t w  .111 nonwct. 1,
btiaeted ana s ll lc lf la d . itie sllg b t dtHerenoe In composition 
91 t ie  felspars and tno pyroxenes of toe s i l l ,  as compared Tilth 
those of; ttie QyKs, might indicate absorption of Lime and mag&esr 
l@ by tbe %gma from the dolomite, 
ffeh)-the iKodSay'Dyke mr the S a llies Outcrop

The Itodder Dyke consists of a rather coarse-textur-ea sub-. ; 
oebitio dolerite (fig . 3) with tabular plagloclase fe lspars/.'. 

coarse prismatic crystals of auglte, abundant iron ore and a 
l i t t l e  accessory b lo tlte , chlorite and quartz. The'iplagioclase. 
t s  labradorite of composition 60%. -  65% An, slightly.zoned, in d '.; 
sometimes partly saussuritlaed. The. auglte Is  pale brawn: in; 
colour and extinguishes a t about 50° (common augite). Auglte 
crystals are often fringed by reaction rims o f b lo tlte  and. 
ch lorite. Magnetite is  abundant, occuning as large 

crystals and a s . irregularly  shaped masses m tergrora wltU 
A l i t t l e  in te r s t i t ia l  quartz is  common, sometimes in ttie. 
ttlcrflyegmatlte. Locally , in  ngl'rcm zones within t te .  dyke, i 
d o le rite .is  altered to ep id iorlte , with jilctid^saussUritis.ed^ 
.plagloclase, u ra lite  and chlorite  replacing augite, minute , 
daiy vMnlets of ch lorite, quartz and caicite and a l i t t l e  
eminated p y rite . Tbeto are no intrusive contacts, between e p i- . 
d lo rite  and fresh do lerite , the.one grades into the, other. Ttie
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# e  ocnfsct metaaorptiid a free ts  of the floletite  in traa- 
iops are- uniffipor-tatit am  are .cbofiQed to  oarrot'-zofieg close 
to. the contacts. . .Sush. ciSSô Ba as Save been observed are r- 
attsrlDutable to  heat ana- .the. absorption by the mallrrocks of . 
stoall quantiHes o f inagmatlo Ifltiid (tdjeetlori metamorpblsoi). 
Solcmlte .In ceataet Titb $Be Green S i l l  Is tileached and

• s t l ie t f te d . . Shale in contact wltb the dykes is  s ligh tly  .. 
IM arated. B to tlte, ch lo rite , se rlc ite  and al&Ue are.'sojne-\ 
times developed in  shale or quartzlte close to  dyke coritects. • 
Ghloritoid in shales, of the Kimberley Series i s  resorbed gtitf , 
desfrcysd.

(e) Summar.T \  ;
Below Is  a summary of the main petrological differences

• between the two major dulerite dykes.
The Modder East DvKe 

Typically  o p h ltlcTexture

Hagloclase Felspar Labradorlte 
Tabular crystals Moderately zoned

Dlopslde-auglte 
r-'srse anbedrai 
v e s ta ls  enclosing 
felspars
Extinction.c-a*is:Z =^400 -  45°

SuB-OpRltlC to
ga&broic
Labradorlte •
KAKam;:-:'

Subordinate 
. Small, grains /

Auglte •:: 5,'-
Coarse c rysta ls , -• 
rougtily prismatic,' 
partly  enclosing .. 
felspars •
Extinction c-axt.si2.':.l 
= 50° or more" -- • 
Occasionally uralw- 
Itlsed  . !

Abundant
Coarse eryStaig .and' :

L



• tocesW es

yh'a. Motfdsr- z a s f , DyM
, B io tlte . 'c h lo rita

quartz'C~
B ib ttte , ;

a a A K W #ea lc lte , pyrite.

s. age -AND ORI&m

fiatores 01 Karroo doleittes as asscrtbea By Hi t o n  . -
m en, can ue i m l e  doubt that they are of WfrSd age. It- I f  ■

to  now Mmt oMWU « # =  ip  W* .
„hlch were picked ajs by magnetranetrlc survey (H. aelletlob -  
BS1W. ang. GeopbysiK, I9S7, daoted by m  Toit KM, c #  only , 
have been these dolerlleiJdykes, tbalge at ibe time tbey sert,-

b .u M « i w  K. w m w w  « —  #
age. Their principal trend, »Slob la about the same as  m t  v ’ 
o r th .  A im  n d l A .  m .  t b ,  W im n "  " A N .
and t ie  absence of outcrops In an area underlain by Kirroo ,  :

»  d=M  '» *  " "  P - ™ - * '
and belonged to  the TllansOere « W  system. "  \

Ibe fractures occupied by the aytas, according «  E ll. l8 t%  

M  ,«««« w a , i w i  »y p w m *  K  * *  - # *  -
o m m m u , tb .  c w w i w  "  *1"
rtlob  .a s  horizontal ana directed In it ia l ly  M .  -  S *  , 
n ^ t ^ i w  t .  tb .  * l o r  d ^ . .  5  t w i r  W  '
w u m iW  tw  . 1 ^  T .  r - i * w m  «  —

/trending ..••
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a a e m

Green syenite S lU  iti Dolomite, Daggafontelc Mine.

on right (clear m tb  pale grey patches).
BarK. grey areas ere mostly cb lo rite  replacing 
rrmixene, and a l i t t l e  b to tlte  and epldote. 
Iron ore (black).
Qiartz (c lea r) , Large pool of quarts on ex- 

• treoe l e f t ,  and minute pools and veinlets 
below centre.

m ± s
m a Syenite S i l l  in Dolomite. 
~ " Baggalocteln Mice.
Ordimzy l ig h t .  Magnification X19

liotue f f S n t e  (dark

MMisS'

tne
a u u *  $ 

2

i \  1
peematjte.

Ip artz  (clear)
Iron ores (black specks) 

(Rote abundance of in te r s t i t ia l  
znicropegznstlte). ;  * , * «
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■ to  u rsllte asd ebld£ito',.vt>it>tUe to ebW rite,,

• iimeiilte tb  leucesene. Secdcdary. epidote, (jdattz and- 
- csieltis'.-vcfcyi- as by-ppoduots of these metamorphie changes'. '

, ;Tbe .ai'jtiese dykes and s lU a  in the WitwaterspaGd System, thich' 
are-'oissr than: the syenites and have suffered stress-metajndrptil'aii. |  
i a  .^ e - fra n sv ^ l  as s e l l  as in post-Transvaal timeSi- .are altered '.: 
in a s i i i l g r  manner bat to  a  greater ex ten t.. , . . VcC-

’ I t  i s  possible that some mlneralogleai change m  the greeh - ’ 
syenite, was ardugfit-about by autametaatdrphisin (i), namely-, ; , 
a lte ra tio n  g f the rock by i t s  own soda-^anadsllioa-rioh 
residual .magma in the closing stages " of. crystaaisatl-on. f )£y«£s 
replacement Of primary piagioclase by a lb i te ,  for exa^iple,.. ) ;
might be due to  th is  cause rather: than to:subsequent Stress- ’

.. metamorphism of the solid rock. On the other hand a itf ite . 18= 
common m  sheared diabase dykes and s i l l s  in the m tw kterg^d.-'. 
System, in  tjuich i t  is  almost" certainly of stfess-metamortj&lc \  - 

origin. ■ , : f
(b) The Bea syenite

The red syenite is  a fine-grained crysta lline  rock W eb 
derives i t s  .name from the reddish colour of the felspar oi-X ' -V.
Trtiich i t  'is  very largely composed. Jn thin section i t  has a 

hypldlomorphic-granular tex ture. Alblte. is  by m«.t > -
abundant mineral, amounting to  about SÔ  of the tq ta l .  AW.V 
essories are b io tite , cb lorite , quartz, Biicropegmattte end Iren j 
ores (fig . 7). Tbe a lb lte  occurs in thlck tasu^ar crystal;!, 
closely packed together, s lig h tly  .cioud^and with scattered "

/inclusions

J #
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r.DMer ^ ap tz . dlibase except ■ by Bierbscoytc ejaffiLisatlon.. • !Ehe v> 
of..a^%s.a re .-PiAe-gi^.tnea arjd occasioQaliy sheared. ' •'/ .':v 

■ . ; ^ ^ :tbln sectim,tyj)ieai ilaen tte  diabase baa a  galinipseat ; 
i. ^trudture' ( l ^  the primary texture of the rock Being largely . . .

.' Ob&cufW By a lte ra tio n . -Ibe •essential otnerals era p lag lac-.
• lase felspar," u ra lite  anS iloenlte , with accessory :Cttlorltej /
■ 6fidote, quartz, leuccttene, apatite  aad soraetlmea a lb lte , 

c a lc t te .- ta lc  MS a l i t t l e  py rlte . ' " .
Elagioclase (aQdesine-latiFadortte) occurs as isW iar 

.orystaiis distributed in a  msnnfer suggsstlz^ an,original ophltitC: 
tex ture (fig . 8), Press patottes bave been seen but a te  very 

< rare . Generally the piagioclase is  very .decomposed,and In - , , 

•distinct, tieing altered to  a dense mle.rogranular mass of seconcP . 
ary minerals or replaced by massive cblorite; % OB'caslonailyr.lt •.

. %s made over to  a lb l te , like  tbe piagioclase of'; ibe green syenlW- 

s i i l s .  v, V ' V J
• u ra l l te  occurs as ragged prlsmatlC' crystals oi' aa aggre^teS;; 

of fine needles wbich frequently penetrate tbe felspars; I t  'If  
green in colour and patcblly altered  to cb lorite . fragment^ 0% 
fresb auglte, from whlcb tbe u ra iite  vas derived, bave been seen 

l a  specimens from, other mines (6), - r
. Iimenite i s  generally conspicuous as I W  crystals and

■ Skeletal g W tiS , partly  altered to  leucoxene or sometimes to  
spbene. Cblorite, epldote and quartz are invariably present,' 
These minerals are of secondary o rig in , apart from a stinute 
amount o f  Quarts tn tbe form of mlcropesmatlte, whicb may be

/prlsiaiy,-
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■ Two tlfflgaite diabase rtyices shoe kq appar&nt left-baweg - 
aisplaceffieot on a  rlgw-'fianaed tea r  fau lt, (tba Vogels Tear 
Fault), wtiloh aisplaces the s tra ta  and the "Old by .?
aDoat SOpO feet In ttie,-tippoaite direction (Plate I I I ) ,  . .
Either, tftts aykes chose to  follow tne pre-existing fau lt  fop 
some a " ifcance before :rei?ttmLng th eir  original courses, cr ib#re >. 
irss a  revsTs&I‘ot movement ofi tbe fau lt at a  la te r,post-lliasn lte : 
diabase, period.. In e ttti^r case the dykes ywolti be youoger - . 
than tb.e original ngbt-banded displacemect. in  tfle fau lt- 
plane i t s e l f  there are traces of iimenite dtatiag^ iibiob could " V'v 
have, been intruded iato i t  t r  dragged along i t .  ‘ 1

fbe dykes are vertical and trend roughly -M.S.- S.'if. TDe y  
axes of minor folding in the reef run. H.W. -  S.Em approximately, 
a t  rigbt-angles to  the dykes. The angular relationship, 
between the dykes, the fold axes and tne rlght-hahdea tear 
fau lts  can be explained by means of a stra in  ellipsoid orientated/;; 
in plan such that one of i t s  planes of no d istortion (or t m i W  
shearing s tress) represents tbe ngtrt-handee tear fau lts  ( P W . v  

Tae fold axes are aligned oorreatly in relation to- tW  . 
fau lts , that i s ,  paralle l to the long exte of tbe ^Ulpaolfl. . ; ^ 
-Ibe dykes are approxl * W  parallel to  the short axis. The ;  ^  
regional stress most likely to give r ise  to th is  s tra in  sysW  
eould. be an antl-cloctelse shearing couple aetliig in a horizon-, j- 
t a l  plane, toe forces Of the ample being d i e t e d  paraa e l  .to T ?

W T  < k iw
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Sranophyre from s i  12 ia  tbe Kimberley Stole, Sallies 
Mine. Ordinary l?gbt. Magnification X16,

%iartz (clear)

(Note abundance of'coarse and fine micropegiaatlte).

m .  A?

Mine, ordinary lig h t. Magnific­
ation US.

-•tiid has patches of granophyrlc texture*
^e^cuntact in th is  example is
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-ipjertzltes and fe la ite s  ov'erlying ttie Red OraQite in  -^ rts  . 
o  ̂ tbe BishveXd. Tfttise nxits. have in places been convbjrted, 
proogb regenerates or mtrotiticed felspar, in to  rooks alnost. 
ob fliitte indistlngalsbable frQe. granlte (2).
: ’ super-heatefi magma <?t aeta cosoosttlcm, sticn as etxild . .

A p W . W w.m oW M W  t i n  » 'V
«  rw  « « p m  M * .  « « .* *  W # « ! ^

. ; &»' i a * * # * *  f  " ""Y ' : -

w i  «  « " *  « ,  w  w w  w * " »

•. eaich vere le te r  recrys /changed
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th a t tiie In m s io n  differentiated, m. place,
$be ctiUllng of the ac rite  against ttie granophyre- anfi 

the absence■ > f . aay raetynopphtsm of the former by the la tte r , 
suggests th at the intrusion is  composite, the norite being the 
younger rock, . 'fb ig  However introduces complications, s ince. 
i t  necessitates two separate 'periods of subsidence and igneous/: 
in jection, erom tic  aagma.imist have arisen f ir s t  and C
ttie >l-aetures <Mn theyubne f i r s t  opened.. With ranewed • 
sinking "of tbe' s tra ta ,  involving the reopening of existing . ^  
ti-acturea and ttie' opening of new ones, n o rm s magma’arose arid . 
f il le d  ttie space beneath the already consolidated granoghyre.- 
®be existence of th in  basic s i l l s  within ttie grenophyre (unless 

• these belong to  a la te r  generation, than tbe norite) lends . ' 
mpport to  th is  view. The fac t that norlte i s  always found 
below granophyre and never above i t ,  must tie accepted as •; 
fortuitous i f  the intrusion is  regarded as composite. For a 

d ifferentiated intrusion these positions are correct.
in  any event the norlte and ttie granopbyre are dosely ' /  

associated. I t  seems likely  that the two magmas arose from 
tbe same deep-seated source, e ither independently or as a  . 
parent wbicti differentiated a fte r  i t  was intruded. I f  -,
■the intrusion is  ccaposlte, d ifferen tta tloa  may have taken 

place fit depth lo-m subterranean resevolr, In which csss the 
upper acid fraction might have been stiueezed upwards ms tH 
fractures e a r l ie r  than the lower basic fraction. %  tbe other

/hand '■
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"Old lady" and resulted from the same type of stress/. • 
namely, internal tension due to  subterranean 
subsidence (5).. The "Old Lefiy"' i s  known to  be pre- . . 
Trpngvaal and i t s  peculiar structure is  probably due-. . 
to  s o c ia l  conditions prevailing during ttie VenWs- 
ddrp Period, when tbe existence at great depth ef a 
vast quantity of fluid magma caused tbe overlying beds, 
to  subside in bulk (3). I t  would be more logical r 
tbea^ore to  assign a sim ilar age to ttie non te- 
granoptiyre, rattier than to issume a recurrence of- 
Identical conditions a t a la te r  geological perlpd^ifl 
sblcti there was no volcanic ac tiv ity  on ttie same.  ̂

iscale as in tbe Ventersdorp.
( i l l )  The norite-granoptiyre dyka In Brekpafl Mine 
Is intersected by t*o tear fau lts , one right-handed 
and the other left-banded (Plate I l f )  - I t  appears.- in 
plan to  be displaced by both fau lts , though the actusi 
fault-dyke intersections have not Been obsei'-pd, .= .This, 
indicates that i t  is  older than ttie llmecite diabase , 
dykes, wtiicti are Believed to  be Pre-Transvaal. .J- 

on the evidence av&tlauie a  pre-rransvaai age is  preferred, 
Tne norlts-granoptiyre is  probably younger ttian the "Old Lmdy", 
thougft sim ilar in origin, in  both, intrusions the magma *ar. . 
forced upwards uttder pressure and probably did not reach-tbe. , 
surface, therefore intrusion took place e ith e r before or after*. 

Mt not tb# of ^



l e w  beds, is  beUaveti to  be ijlfler than tbe lavas*

itoe nortte-graotiphyare ibtw eion covers a  wider area and g . 
penetrates to  a aucb higher strattgtaphLc horizon. Foaslhly 
tbe uppermost s i l l  phases, which ao» no Idfljger ex ist, IntrbSsC' 

• the .Isvas ttiea2?eives,. ::Hetiee in .a ll  probahuity tbe a o rite -  ; 

gran.ophyre: ib # '  late-b rpost-yen ter
.r r ; . :
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d k io a / ..  . . .  . ^
ovefiles- the sunken s tra ta  encloses by -the dyke I s  equal In 
ttjickness to  tae  vertica l dtsfiisceBiBn'$. I t  is  geaerally •. 
found ifflaeaia^eljr below or imaedtstely above tne Bird 

Amygdaioid (Plate VII), - In Marievale Mine i t  peoetratgs 
locally  es Ql^b as tfte, Kimberley Shale (£). OutslSe th e . 
ring  formed by the syke, a loser s i l l  pnase in the jeppestoro 
S eries, a s  to r t  distance below the Main Reef Leader, bag tieea •; 
deserved in  several places. I t  is  of smaller Horizontal • ; 

extent than the upper s i l l ,  . The extent of the -intnis.ieti i a  . 
depth is  unKnosn. Probably i t s  behaviour in the tiower. 
mtwatsrsranfl System is  similar, namely, s i l l  phases alternating; 
witB dyke# phases, the area enclosed becmlng greater TfitB . J ^  

inereasiflg‘depth.
the dyke phase, w&lctt transgresses an6 e is^aees the 

lower toatii-Bird s tra ta ,  is continuous except lor'sRout; stretcties, 
where i t  i s  represented by fau lts  devoid of any ignepus rock . . 
(Plates I I I  & VI), Near the southern boundary" of the property . 
the dyke s p lits  into # o  branches, 'which are fltopiaceS tioj^zoot- 
a lly  by la ts r  tear fau lts  (Plate n).. ._ One oranqh, .represents ‘ 
Dy a fau lt, oontimes southwards across Vogelstruisbult l# o  , 
Marievale Mine, where the dyke reappears. $he other 
also represeatetl by,a fau lt, dies out when followed s ^ h ^ M s ,;  - 
in  the unfieveloeed area of Sast^Daggajonteln m m  and to toe 
south-east, of i t ,  the approxfmste/of the dyke is  inferred from 
the presence or absence of the s i l l  phase'm  surface boreholes, 
(Plate v i ) .  The closure of the n a g  is  complete except m the 
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