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S fia p i..fll tJPiiB w W t

The mining d i s t r i c t  of the Barberton area i s  of 

coneiderable extent, and presents a bewildering v a r ie t j  

of problems in ore deposition. In addition to th i s ,  the

fared in tense a l te ra t io n ,  co n s ti tu te  in themselves matter 

fo r  a great deal of investiga tion , o ffering  what ie  

probably the f in es t  m aterial of i t s  kind in South Africa. 

The s tru c tu re  of the d i s t r i c t  is  a great deal more com-

tha t up to the present, l i t i l s  or no d e ta iled  geologica

i s  therefo re  obvlouts th a t  a de ta iled  study of the ty

ing what i s  now known as the %em Consort Gold Mines, L ti .  

This Company operates the  *ew Consort Gold Mines in the 

Jamestown rooks a t Voordkaap, and the New Consort Gold 

Bin a — Sheba Section in the Moodies rocks a t  Sheba.

This l a t t e r  is  ac tua lly  a separate mine, but i s  operated 

for ease of control as a section of the New Consort Mines.

As the ore deposits in the mines un„er consideration 

are complex, th is  report w il l  deal with the rooks in 

th e i r  immediate v ic in i ty  only, with the ores themselves, 

and with th e i r  mode of occurrence. The general struc

tu ra l  re la t io n s  of the rooks in the d i s t r i c t  have been

rocks of the area, being of extreme age, and having euf-

work has been done or recorded, even on the mines. I t

p i ex than i s  generally  rea lised , and i t  i s  unfortunate

of th is  d is s e r ta t io n  must necessarily  be confined in 

i t s  ncope.
I t  i s  proposed f o deal with the two areas co n s ti tu t-



recen tly  examined by members of the Union Government 

Geological Purvey, but th e i r  findings have not yet 

been published. Ab th i»  study ie  concerned with the 

mining p ro p er ties  only, i t  i s  not possible to  enter 

in to  a d e ta iled  discussion of the tec ton ics  of the 

d i s t r i c t ,  since in su f f ic ie n t  f ie ld  information of the 

necessary d e ta iled  nature i s  ava ilab le . Where some 

aspect of the regional tec ton ics  io exposed by the 

mine s t ru c tu re s ,  th ie  w il l  be mentioned.

I t  is  unfortunste that more de ta iled  work has 

not been done on the gold deposits  in the Prim itive 

Rocks of the Union, ss such work would be of undoubted 

value in con;*motion with s tud ies  of the Hand ores.



u ia l r i s l

Tho B&rburton vo iu fie ld , though not by any means 

the e a r l i e s t  in  the Union, has been worked since the 

year ldo4, when the Natal co lo n is t ,  Graham Barber, 

discovered gold-bearing quart* veins in ths h i l l s  near 

the present s i t e  of Barberton.

Until 1886, the diggers worked mainly in the h i l l s  

of the hoodies area, but in the t year Edwin Bray d is

covered the o rig ina l Sheba Ma e in the highly dissected 

area now known ac the Laeba H ills . A tremendous men 

followed th is  discovery, and mining a c t iv i t i e s  spread 

a l l  over the d i s t r i c t .
Many "miieo^ sprang in to  being, and of course the 

majority did not survive the t e s t  of time. The inorease 

in the p rice  of gold has led to the reopening of many of 

these abandoned workings, decent work has shown tha t 

lack  of gold or d iscon tinu ity  of the deposits  has not by 

any means always been the reason for th e ir  abandonment.

Later, the ore body co n s t i tu t in g  the Sheba Section 

of the present New Consort Geld Lines warn discovered in 

the Zwartkopje Valley. See P la te  I I I .

The main Consort ore bodies were not discovered 

u n t i l  pome time l a t e r ,  when work s ta r ted  on the "Shires

ree f ,  and some very r ich  ore was mined.
The d iscoveries  of gold in the Barberton D is tr ic t
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ga?e a tri*mendon» f i l l i p  to prospaoting throughout tha 

country, and thue lad f in a l ly  to the discovery and ex

p lo i ta t io n  of the Hand deposit* .

The following are some in te re s tin g  figures of gold 

output from the iiarberton D is tr ic t  in the early days:-

Since thw Barberton Uoldfields had such a g reat in

fluence on the early expansion and opening up of

Onion, i t  i s  reg re ttab le  tha t more knowledge of the early  

h is to ry  of the f ie ld  i s  not ava ilab le . Occasionally, 

fragments of fac t  and legend emerge to show th a t  the 

Barberton D is t r ic t  had an in tense ly  in te re s t in g  early  

h is to ry .
One of the reasons for the abandonment of many of 

the mines in the d i s t r i c t  has undoubtedly been the fact 

th a t  the ore below the water tab le  has almost invariably  

been re f ra c to ry .  This i s  due in part to  the presence 

of re f ra c to ry  mineralo, and in part to the fact tha t the 

gold frequently  oocura in minute p a r t ic le s  enclosed in 

gangue m ateria l .

lo b  6 -6
1667
1666
1069
lo90

lo93



SECTION I

New Consort Gold i ln e e ,  Noordkesp
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fa c t io n  1

CoamorL Gold MiaeR,. NnnrdkMT)

Historical
The early  h ie to r /  of what now oonetitu tee the Hew 

Coneort Mine ie  somewhat obscure. I t  apparently con

s is te d  of several mines: the Consort Mine, tuo Entente

Mine, the Prince Consort and the Maid of de Kaap tiinee.

Hot long before 19^9 i t  consisted of two properties^ 

the Maid of de Kaap and th* - nsort Mines, the l a t t e r  

including the Prince Consort >nd tn t  nte Mines.

In April, 1929, the two p roperties  were eombinea, 

forming the ^ew Consort Gold Xines, Ltd.
P rio r  to April, 1929, the Consort m ill had crushed 

224,140 tons a t  an average gru'ie of 17.1 dw ts./ton , to 

recover 122,600 fine ounces oi gold. The old MaH of 
de Kaap m ill had then crashed 147,660 tons a t an average 

gr*  t of 21.dd dw ts./ton , to recover 132,640 ounces of

fine  gold.
Since A pril, 1929, the two mines have been combined 

th .  » «  Con.ort Gold Mln.e, Ltd. t r o t  April, i m .  

to  Jan ..  1 9 * .  t h .  coebinM m ill  c ru .h« l 304.146 ton . »t 

an M . r % .  g rad , of 10.* dw ta./ton. to j l a ld  133.666 

ouneae of f i n .  gold. i r o .  tha t t i « .  to th .  .nd of Jun.. 

1941. 76b.167 ton . w .r .  c m .h .d  a t an a i .rag a  grwie of



5.5 dw is./.on , to y ie ld  170,2%5 ounces of fine gold.

Thorn from the commencement of operations to June, 

1941, the mines now co n s ti tu t in g  the New Consort Gold 

Mines, Ltd. have crushed a l i t t l e  under 1,500,000 ton* 

of ore, and produced 660,129 ounces of fine gold.

As the ore from the New Consort Gold Mine contains 

an appreciable proportion of arsenopyrite and gold in 

the form of minute p a r t ic le s ,  i t  ties always been more 

or le s s  re frac to ry . Jor some time concentrates were 

roasted, and arsenious oxide was produced and marketed. 

Now, however, the sends only are roasted, and no by

product i s  produced.

Situation
Tha New Concert Mine i s  s itua ted  a t Noordkaap, 

some 11 miles due north of Barberton. I t  i s  on the 

southern slopes of the fo o th i l l s  of the irocodile  

Poort g ran ite  ranges, in the northern mountainous

border of the Be Kaap /a l le y .
The elevation  of the mine o ff ices  i s  <*250f above 

mean sea le v e l ,  so tha t the mine i s  not in what la  

s t r i c t l y  defined as the Low Veld, which includes the 

country from sea leve l to an elevation of 2000*.



fh ra ia g n w #  and iirtlik&ns
i e  has been e ta ted  above* the 11-ew Consort Gold 

Mine ie  eitvn ted  on the southern elopes of fo o th i l ls  

of the Crocodile Poort Ranges. Between these fo o th i l ls  

end the De Kaap Talley rune the Ttoordkaep k iv :r ,  which 

ie  ju s t  within the southern boundary of the property 

( nee P la te s  I ft I I . )  This r iv e r  rune, in general, due 

ea s t,  and the drainage of the mine property i s  therefore 

southwards, for the most p a r t ,  towards the r iv e r .  The 

area i s  highly d issec ted , and the creeks are generally

dry for the  g rea ter  p a r t  of the year.
P la te  I shows the location  of Noordkaap and the 

New Uoneort Mine, and the Geological Plan, P la te  I I .  

shows the drainage system. The Photograph on P late  |  

XXVII i s  a view of the Mew Consort Mine fror the 

r i s in g  ground . tween the Noordkaap River Valley and 

the De Kaap Valley. This indicates the nature of the

te r r a in .

H 4■Ate
In emmcr, .had . t .» p .ra t i i re s  of o t . r  100° i .  «r» 

. . qa. n t l ,  r e c o r d s .  » d  the f . i r l /  h . . . y  t .h ,»
le form . . i n i /  of . e . e r .  . t o r . ,  .x p .r l .n o ed  during the 

,nthe from September to April, t h .  . i n t e r  e l i » t .  i .



idea l, being seldom too hot for comfort, and freezing 

temperature* are ra re ly  experienced. Malaria fever and 

horae eickaeae are f a i r ly  common during am eer months, 

p a r t ic u la r ly  in the lower I j i a g  ground.
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Sattnra l  6#a ],agf  of thm I rma
The Hew Coneort Gold Kiae is  e i tua tea  in the 

b e l t  of Jafceetown rocka which etretchae from the 

Draitenaberg near Kaapeche Hoop eaet-eoutheaatwarda 

towania the Bheba H illa .  P la te  I ehowe c lea r ly  bow 

th i s  b e l t  la  bounded both north and eouth by the "Old 

Granite". That to the north of the Jameetown rocks 

i s  known as the Crocodile Poort or Nelepruit Granite, 

and th a t  to the south aa the lie Kaap Valley Granite. 

P la te  I i s  a copy of the map issued by the Geological 

Survey with Memoir Ho. 9, with some a l te ra t io n s  in 

the Sheba H il ls  area, where mapping of the mine pro

perty  has proved th i s  to be necessary.
The Jamestown rooks in th i s  area consis t of basic 

sc h is ts ,  serpentines , and a l l ie d  rocks with some 

q u a r te tte s  and th in  bands of conglomerates. In the 

v ic in i ty  of the Consort Mine there i s  a lso  a stratum 

of black shaly rocks, a l te red  to hornfela, e t c . ,  which 

are s ta ted  by H all1 to belong to the Moodies Peri as.

The Jamestown rocks show evidence of intense 

thermal and dynamic metamorphiem, which must be dee t #  

the in trusion  of the "Older Granites"^ which Hall3 

ehows are  in tru s iv e  in to  both Jamestown and oodiea

^ t ^ 7 r : t i i r to ° V ld  U t t i " .
•>0p. C ite , P* I l l*

m
M

-



rooks of the tinx ilaod  Syetem.
I t  has been pointed out1 th a t the Nelepruit and 

De Kaap Valley Urenltee ahow aeveral d if fe re n t  char- 

a o te r ie t ic a ,  and Hall oonoludea* therefore , tha t 

"epeoial oonditione of ooneolidation e i ie te d  over the 

Ue Kaap Valley a rea ,"  Thie ie  tru e ,  but i t  w il l  be 

ehown l a t e r  tha t the De Kaap Valley Granite ia  

younger than the Nelapruit type, probably oonaidmrably 

younger.
The rocks around the New Consort Mine have thus 

been f i r s t  intruded, folded end a l te red  by the %el- 

s p ru i t  Granite. Later oeee the In trusion  of the I* 

Kaap Valley boas, the  effeo ta  of which were auperim- 

poeed upon thoae of the  N elrpru it Granite. I t  i s  

la rg e ly  th ie  l a t t e r  in trusion  which has given r i s e  to  

the  complex a tru c tu ra l  conditions obaerved In the 

oi the 'ow Conaort Gold Mine. I t  i i  also 

0 l e t t e r  in trueion  which hae been responeible, fo r  

«• *ost part, for the m inuralieation of the d i e t r i c t .

Within the mine boundariee, the rocks expoeed are 

of two main typee, v i a . : -  e lower basic echietoee 

ee r iee  and an upper a l te red  ehaly ee riee , now la rge ly  

rec ry e ta l l ieo d  to a Jointed hom fele . The contact 

zone between theee ie  the herieon epcn which the

^Geological Survey Memoir Ho. 9, p. 114, p. 136.
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11
■iolng I s  aone.

The general s tru c tu re  appears to be tha t of a 

e /n c lin e  p itch ing  gently  eastwards. The mine workings 

are s itu a ted  on the northern slopes of the Noordkaap 

a l t e r  ta l le y ,  as can be seen by reference to  P la te  I I .  

The general dip in th i s  area i s  southwards and south- 

eastwards. The area south of the r i t e r  has not yet 

been thoroughly examined, but i t  i s  known th a t  the re  

era outcrops of what would sees to be the south limb 

ef an overturned syncline, on the northern limb of 

which the workings are  s itu a ted . This s tru c tu re , 

toge ther with the in t r i c a te  minor folding exposed in 

the wot tings, is  probably due to the in trusion  of the 

if# Xaap Valley Granite, with the older Helepruit 

Granite mass acting  as the s ta tio n a ry  Jaw of the "vice^.

Hall^ considers the footwall basic sc h is ts  to be 

in tense ly  metamorphosed basic rocks in tru s iv e  in to  the 

Moodies seuiments, to  which l a t t e r  group he assigns 

the hanging wall "sha les” of the Gonoort area. There 

i s  oo evidence in the Consort Mine workings to support 

t h i s  idea. The contact between the rocks i s  often 

sharp, but i t  i s  equally frequently gradational, showing 

a l te rn a t in g  lam inations of the two types as thin se 

There are lenses of the shaly rock within the s c h is ts ,  

and here again both sharp and gradational contacts may

^Op. c i t . ,  p. 107, p. 114.
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be obeenrett. The laminetione and other in te rn a l 

e truc tu ree  of the roc It in there lenses ere p a ra l le l  

to the general s t r a t i f i c a t io n .  Nowhere hare apophyses 

or r e in le t s  of the lower basic roc its been found pene

t r a t in g  the hanging wall, and nowhere hare any pheno

mena been observed which e igh t be in te rp re ted  as 

ind ica ting  an in tru s iv e  re la tioneh ip . "e g a tire  

evidence of th i s  kind ie  not necessarily  conclusive, 

but i t  must be b;>rne in  mine tha t the mine workings
' # Emrhave thoroughly exposed the contact over a considerable 

area. L i t t l e  work has been done in the hanging wall 

rocks, but th a t  which has been done a lso  d isc loses  

nothing which could be in te rp re ted  *a ind ica ting  an

in tru s iv e  re la tio n sh ip .
Within the footwall s c h is ts ,  apart from the 

lenses oi hornfu ls io  rocas of a type s im ila r  in every 

way to the hanging wall rocks above mentioned, there 

occur beds of q u a r ts l t io  and conglomeratic rocke.

These r e la t io n s  tend ra th e r  to  ind ica te  tha t the  schist* 

are a l te red  basic  lava flows, a l te rn a tin g  with sedi

mentary types. I t  i s  a lso  somewhat doubtful i f  the 

hanging wall rock belongs to the Moodies Series. I t  

seems far  more l ik e ly  th a t  i t  i s  one of the sedimentary 

beds of the Jameettam Series. The area between the 

New Consort Mines and eureka should be subjected to 

fu r th e r  carefu l examination in order tc  check H a ll 's



etatenentl- to  the e ffec t tha t a portion of the " L i l j  

Line" branches off and f in a l ly  passes as a long tongue 

of highly a l te red  sedimentary rooks into the James

town s c r ie s  a t  Kureka.

Thus i t  would seem tha t H a l l 's  tabulation  on page 

107 of Memoir to .  9 of the Geological riuney requires 

some rev ision .

Metamorphic e f fe c ts  in the rooks exposed on the 

mine property appear to bear l i t t l e  or no re la t io n  to 

the iJe Hasp Valley Granite* and are probably mainly 

due to the older flelopruit Granite in trusion . (Cf. 

Geological Survey Memoir Mo. 9, p. 164.) The eohisto- 

e i ty  often shown in the footwell rocks i s  p a ra l le l  to  

the contact of the De Kaap Valley Granite when th is  

in tru s iv e  i s  w ithin a mile, and where the s tru c tu re  i s  

not complicated by the presence of other rocks.

roar the western and southwestern boundaries of 

the property i s  a prominent exposure of quart ’i t e s  and 

conglomerates, apparently conformable with the ech is ts  

which they underlie , fouth of tne Moirdkaap hiver 

these s t r ik e  southeast, but northwards the s t r ik e  

becomes north-routh with an ea s te r ly  dip. and f in a l ly  

apparently turns again towards a north -east s t r ik e .



Tbjm indicate* tha t the general e tm e ta re  ie  that of 

an eaaterljr pitching eyncline.

At moot placee the contact zone between the 

eohiete and the overlying hom fele ehowe eigne of 

considerable hydrothermal a l te ra t io n .  Thie u en e ll/  

taker the form of in tense • i l i c i f i c o t io n  and replace

ment of the hom fele a t  end near the contact. The 
procere sometimes extende ae much as ICC fee t into 

the hanging wall h o rn fs is ,  though the average i s  some 

4 to 8 fee t .  This rocese r e s u l t s  in sn in tensely  

hard, brown to black or greenish chert) b ira ,  lo ca lly  

known as the Consort ”bar” . This s i l i c i f ic a t io i  .« 

r s la t s d  to the m inem lieation  of the ocntect ions.

The fo o tra l l  rooks ere lo c a lly  tn^wu as "schist*

and ths  hanging well as " s h a ls ' \
Mi;ykeeH of pegmatitic material are commonly found 

c u t t in g  both "sch is te"  ana "shales". Some ) i  these 

c o n s t i tu te  a p a r a l le l  eyetem, ana othere of s im ilsr  

type occupy fau lts  of oonsiderebly I s t s r  ege tnan 

the m inera lisa tion . These psgmatitss ere therefore  

considerably younger then ths period of minerslis** 

t io n .  The in tn e io n s  won Id reem to have been formed 

by proceesee of p a r t i a l ly  replacement and p a r t ia l ly  

in tru s iv e  nature. They ere not slwaye s t r i c t l y  dykes, 

a t  ie c la te d  lenses of pegmatitic m aterial ere  some- 

timer faund eligned in a common plane.



Tha tQQtwall toaJm
Underlying the "shalee". these rocks ere very 

p e rs is te n t  and of considerable thickness* up to 6,000 

fee t .
In general, the upper part  of the footwall rocis 

i s  nore or leos without in te rc a la t io n s  of other rocks, 

with the exception of th in  bands and lenses of s i l i -  

c i f ie d  "sha les" , of which fu r th e r  mention w il l  be wade 

subsequently. Towards the lower part of the footwall 

rocks, however, bands, lenses and layers of q u a r ts ! t io  

and conglomeratic rocks of vsrying thickness become 

gradually  more abundant u n t i l  north of the northernmoet 

nine boundery l in e  these become the predominating rock. 

These q u a r t s i t i c  end conglomeratic rocks, however, 

occur to a neg lig ib le  extent within the mine property.

Towerds the hsnging wall contact, however, thin 

bands of "sha les” become f a i r ly  common. Most of these 

bands are  le n t ic u la r ,  and most are only a few inches to 

a few feet in thioknees. One has been exposed with a 

thickness of over 100 fee t ,  but the averege i s  much 

sm aller. In some places these bands become so frequvnt 

near the "contact" th a t  tne l a t t e r  becomes more or le ss  

g rada tiona l. The averege thickness of these in te rca

la ted  benas of h o m fe ls ic  m aterial decreases as the 

main "shale" body is  approached, thue s t i l l  fu rther 

accentuating the gradational nature of the contact.
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Such c o n d i t i o n *  eometiaee eake contact detelopment.

euth ae la  p racticed  on the Hw Concert Mine, coaewhat ■

d i f f i c u l t .  Theee bande and leneec within the footwall

r o o k ,  hare a laoct a l l  been co e i l io i f i e d  ae to  adopt

the o h arao te r ie tioe  of the Coneort "bar" m ateria l . In

eome plaoee, where the contact lone ie  in the fora of

an a l te rn a t in g  e e r ie ,  of "aohiet" and whale" laminar

tlone from «" to  $" in thiokneaa. the whole mace baa

been e i l io i f i e d .  r e c i t i n g  in a ra the r  handeoaa rook

with a lt e r n a t in g  green and chocolate coloured chert?  ®

bande. Ih ie  rock i .  known a .  "Baetard B«-". Th. b e d .

nod lenaee of a l te re d  ’.ha." in the e c h i . t .  oenfor.

to  the general s tru c tu re .
For the most p a r t ,  however, the "sch is t-sha le"

contact i e  well defined and eherp. u e u . l l?  with a th in  

lay e r  of t r i c o e .  - a t t a r  on the contact plane.
The "achiet"  ie  aoe tl?  a c r j e t a l l ln a  rock, and ie 

aaee iro . without fo l ia t io n .  Suoh p o rtio n , are g e n e ra l?  

b e t t e r  named e a n h ib o l l t . . .  In plaoee. h e a r e r ,  where 

intenea lo ca l  .h ea r  h a .  bean « t i r a .  the rock ha. be

come t a o o e .  and thoroughl? f o l i e t a .  See P l . t .  C U .

F ig . 4 .
The coamoneet f a c ie ,  found »ong  the f o o t . a i  rock. 

U  on. which 1 . f a l r l j  hard and tough, i .  a groenieh 1  

gra? colour. » d  i .  a .  •  g e n e ra  ru le  without eoW .to- 

n i t r .  Thie rock a - o . t  i n . a r i . b l ?  .how. - o r .  or 1 . . .  

p a r a l le l  undulating p l u e e  which are coated with a thin
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l a / e r  of t a l c .  These mny be f  to l t n apart ,  and are 

evidently  planes along which some movement has taken 

place a t the stage lu s t >aet that a t  which flowage 

re l ie v e s  the s t r a in .

This rock cons is ts  almost e n t i re ly  of a fe lted  

mass of greenish needles which are eas ily  d is t in g u ish 

able in the hand specimen. Thej range from ism. to 

4ms. in length , and frequently occur in rad ia ting  

groups. Sometimes they are arranged in a l l  asimuths 

in p a ra l le l  planes, producing a f a i r ly  well marked 

sc h is to e i ty .  This, however, i s  not usual.
In th in  section th i s  rock i s  seen to consist mainly 

of fe l te d  masoos of rad ia tin g  trem olite  needles. These 

are genera lly  co lourless , but occasionally show very 

fa in t  pleochroism, from colourless to a pale green.

The trem olite  netd ies are generally bent, and show 

signs of considerable s t r a in .  Sometimes there  i s  some 

co lourless  iso tro p ic  m aterial i n t e r s t i t i a l  to the 

trem o lite , and th is  usually  shown d is t in c t  signs of 

c r y s ta l l i s a t io n  to form a n t ig o r i te ,  which i s  also seen 

here and there  replacing trem olite . Frequently an 

appreciable proportion of andesine fe lspar  occurs with 

the trem olite . This h is  well developed cleavage, but, 

as i s  usual in such rocks, the polysynthetic twinning 

i s  po>rly developed. Magnetite as i r re g u la r  grains, 

sometimes within the trem olite  cleavages, and as 

minute octahedra, i s  un iversa l, as i s  also r u t i l e ,



usually  in  the form of minute needles.

Karely the rock har an almost d o le r i t ic  tex ture , 

with nndeaine la th s ,  and well developed c ry s ta ls  of 

augite . This l a t t e r  mineral exhib its  several types of 

twinning, of which the commonest 

i s  simple twinning on (100), as 

i l l u s t r a t e d  in Figure 1. Common 

i s  another type which i s  sometimes 

simple and sometimes la m 'l ia r  and 

polysynthetic  on (110).

/##

Figure 1.

Figure 2.

Figure 2 is  a typ ica l basal 

section of such a c ry s ta l .  A 

th ird  type is  a compound twin, 

with planes p a ra l le l  to the 

cleavages, giving a c ry s ta l  of 

the type i l l u s t r a te d  in Figure 3.

Lamellar twinning on (001) has 

not been observed.

When th is  augite i s  obser

ved, i t  i s  seen frequently to 
be in course of eplaceraent by trem olite  needles. 

Occasionally the augite  and the trem olite  can be seen 

in course of replacement by green c h lo r i te  and small 

amounts of brown pleochroic b io t i te .

Very commonly the trem olite  can be seen to be in 

course of a l te ra t io n  to  ta lc .  This i s  p a r t ic u la r ly

Figure 3.
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well shown when the rock shows many shear surfaces.

Soae specimens of the rock consist mainly of 

green, strongly pleochroio hornblende, with green

c h lo r i te .

F a ir ly  common in sections of the footwall rocks 

i s  z o i s i te ,  and occasionally patches r ich  in epldote

are found. The occurrence of th i s  epidote i s  in te r e s t -L ,  

ing, in  tk t  i t  has occasionally given r i s e  to confusion

in prospecting operations where valuations are made by 

means of a pan. When patches riob in epidote are sam

pled in the oxidised m aterial exposed in surface pros

pecting , panning sometimes y ie ld s  a " t a i l "  of what a t 

a cursory glance appears to be gold. Closer inspection 

reveals i t  to be epidote. For some unknown reason 

th is  m ateria l has come to  be known lo c a l ly  as "b ism uth".| 

In places where the footwall rocks have been sub

jected  to in tense shear, i . e .  near fa u l ts  or fo lds, 

the rock sometimes becomes a highly f i s s i l e  and rchistose 

mass of ta lc ,  and i s  very so ft and "soapy". Where the

shear has not been so in tense , sections show t r w o l l t e

being replaced by fine masses of t a l c . 1 In the extreme

c a s ,  the rock is  so so f t  and f i s s i l e  as to  be s e l f -  

supporting only over a very narrow span. A section of 

t h i s  rock out p a ra l le l  to  the so h is to s i ty  i s  mainly

^Geological Survey Memoir Wo. 9, p. 20%.
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more or le se  isotropic# with needle-shaped c ry s ta ls  of 

ta lc  here and there . A section  out a t r ig h t  angles to 

the sc h is to s i ty  reveals tha t the rock cons is ts  of bands 

of coarse and f ine  ta lc .  The fine bands cons is t of 

minute p la te s  of extreme th inness, lying in p a ra l le l  

p lanes, while the ooarse bands consis t of ta lc  c ry s ta ls^  

up to imm. diameter, ly ing  in a l l  d irec tio n s ,  but 

mainly a t r ig h t argles to  the planes of eo h is to s ity  

These c ry s ta ls  or p la tes  are those which give r i s e  to 

the need le-like  forms seen in the sections out parallel, 

to  the s c h is to s i ty .  The ta lc  p is te s  show the usual 

cleavage, low r e l i e f  and high b irefringence . I t  i s  

biaxial, negative with an ax ia l angle of about 30°.

This rook i s  a ta lc  s c h is t .
Vary ra re ly ,  near the southwestern bowndary of the 

property , specimens are found which show the roc * to 

have been subject to paeumatolysis and high tempersture 

hydrothermal agencies. Here the rock co n s is ts  of a 

mass of matted c ry s ta ls  of green, highly pleochroio 

c h lo r i t e ,  some of which show the c h a ra c te r is t ic  blue 

in te rfe ren ce  colours of penninite . Large idecmorphio 

c ry s ta ls  of tourmaline are abundant. These have ea 

average diameter of 3mm. and a length of up to 2cm.

They occur ind iv idually , very ra re ly  as rad ia tin g  

groups. The tourmaline i s  in section strongly  pl»o- 

ohroic from l ig h t  brown to dark greeniah brown, the



inner p a r ts  of the c ry s ta ls  being much l ig h te r  in 

colour than the outer. Along the bounderiee of the 

tourmaline c ry s ta le  ie  a selvedge of brown b io t i t e .

The tourmaline has the p roperties  of the iro n -r ich  

s c h o r l i te  v a r ie ty .  A specimen of th is  rook i s  shown 

in Fig. 2 on P la te  XXIX.
Hear the  western boundary of the property another 

specimen has been found showing evidence of pneuaatolyeis. 

This rock i s  a s tr ik in g ly  handsome salmon pink with 

i r re g u la r  yellowish patches, and contains abundant 

c ry s ta ls  of green tourmaline. These occur ind iv idually , 

very ra re ly  as rad ia tin g  groups. On the weathered 

surface the tourmaline c ry s ta ls  stand out well, pro

ducing a rock of s tr ik in g  appearance. Examination of 

the fresh surface of the rock shows the matrix to be 

exceedingly fine-grained and occasionally f ine ly  banded. 

This banding does sometimes p e r s is t  in the form of 

l ig h te r  and darker bands d i re c t ly  across the tourmaline 

c ry s ta ls ,  which average 4mm. in 

diameter and 2cm. in length, 

though c ry s ta ls  up to 1cm. x 

2cm. have been seen. Figure 4 

. h o . ,  . o r .  or 1 . . .  t h .  appesr- r ig u r i  ,  s i l e )

anoe of the banded areas. In

th in  section the tourmaline i s  co lourless and not 

pleochroio. I t  i s  uniaxial negative, and i t s  re f ra c tiv e

f
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indices and b irefringence f a l l  within the dravite  

range. The matrix coneiete m a in ly  of finely  f ib ro - 

la u e l l a r  an t ig o r i to ,  with fa i r ly  abundant tiny  c ry s ta ls  

of a mineral which is  pleochroic from l ig h t  mauve to 

co lou rle ss . Thit mineral occurs only in tiny grains, 

and i s  clouded with s e r i c i t e ;  i t s  o p tic s l  p roperties  

have therefore  not been determined. I t  occurs in  bands 

and s tr in g s  in the matrix, and these p e r s is t  through 

the tourmaline c ry s ta ls ,  co n s ti tu t in g  a beautifu l 

example of h a l i c i t io  s tru c tu re ,  defer to  P la te  XZ1X* 

f ig .  1.
All ssc tions of the footwall rocks nhow the 

presence of more or le s s  a n t ig o r i ts  developing a t  the 

expense of the trem o lite .  In some sreas th is  process 

has developed to the point of complete repiecement of 

the t r e e o l i t e ,  r e su lt in g  in a massive serpentine rook. 

The t r e e o l i t e  rock pssses gradually over to the se r

pen tine. The d is t r ib u t io n  of these sreas of repiecement 

i s  i r re g u la r ,  and the causes of th is  process ere not 

apparent.^  As there  i s  no sharp contact between the 

t r e n o l i te  rock ( amphibolite) end the serpentine, speci

mens shewing a l l  stages of replacement are readily  

found, and some of the intermediate stages show the 

presence of muscovite and s e r ic i t e ,  both of which_____

^Geological Survey Memoir No. 9, p. 202.
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frequently p e r s is t  in to  the serpentine. In the massive 

serpentine  rooks occasional very thin c ro ss - f ib re  

v e in le ts  of ch ry so ti le  are found, but these are very 

poorly developed within the boundaries of the mine 

property. At one point in the mine workings a speci

men of c h ry so ti le  asbestos with fib res 9 inches long 

was found, but th i s  was in the form of an iso la ted  

'’pocket” . The se rp en tire  as typ ica lly  developed i s  a 

• o f t  green rock, consis ting  of a fibrolam ellar mass of 

a n t ig o r i te ,  containing e few small i r re g u la r  g rains 

and octahedral c ry s ta ls  of magnetite. These sometimes 

shorn palimpsest pyroxene forms, and sometimes those of 

o l iv in e , though th i s  mineral i t s e l f  has not beeu found 

in the sec tions . Fairly  commonly found in the se r

pentine rock are small grains of muscovite mica. very 

ra re ly  in the serpentine b a s t i te  peeudomorphs a f te r

pyroxene can be seen.
Another type sometimes noticed among the footwall 

rocks i s  one consis ting  of trem olite  needles, with 

s e r i c i t e  and muscovite mica. This rock i s  more or 

le e s  sch is to se , and lying in a l l  d irec tions in the 

planes of sc h is to s i ty  are tourmaline c ry s ta ls  ave. ag

ing 2ea. x 2cm. This tourmaline i s  black in the hand 

specimen, and in th in  section i s  strongly p le o c h ro io H S  

from l ig h t  brown to dark green-brown. This rock is 

i l l u s t r a t e d  in Fig. 3, P la te  XXIX.

t



The foatwall rocks as a general ru le  weather 

f a i r l y  deeply, and in the valley  of the ’loorditaap

f a i r ly  deep so i l  which is  generally  quite heavily 

impregnated with white to brown magnesite, whioh 

a lso  occurs as v e in le ts  in oracke. On the h i l l  

slopes these rocks, though weathered, form many 

boulders and loose rocks ly ing  embedded in the s o i l .

The "footwall rooks" or "sch is ts"  of the ^ew 

Consort Mine thus consist of a number of a l l ie d  

types whioh may be l i s t e d  as follows:- 

Amphlbolitee
Tremolite-andesine rooks or plagioolaee umphibolitei 

Chlorite  sch is ts

Serpentine and a n t ig o r i te  sch is ts  

Chlorite-tourm aline sch is ts  

Talc sc h is ts  

Altered d o le r i t io  rocks?

Trem olite-talo  sc h is ts ,  e tc .
Thin sections of a l l  these rocks show evidence

of in tense s t r e s s .
Tremolite s c h is ts  or amphlbolitee of the type

fouoa on the B in .  ere generally  formed in one of two 

wnjn: by Botasorphiee of eilioeoue mgneeien X iW  

ntonee. or of pyronenitee. e tc . The o r ig in a l rook 

in not alweye determinable. The oooorrenoe of n o ia ita

hiver outcrops are not p le n t i fu l .  Here there is  a

here and there argues the presence of a lime .felspar



in the o r ig in a l rock. These t r e e o l i t e  rooks, there

fore, are probably derived from a system of rocks of 

pyroxenitic  and n o r i t ic  types.

C hlorite  in  metamorphic rocks of the kind found 

in th i s  area i s  u sua lly  the re su l t  of mineralogical 

changes in pyroxenitic  and aap h ib o li t ic  rooks.

I t  i s  evident tha t o liv ine  was not common in the 

o r ig in a l  rocks, on account of the almost complete 

absence of carbonates except where l a t e r  m ineralising 

so lu tions  have been ac tive . Most of the serpentine 

has been formed e i th e r  d ire c t ly  from pyroxenes or from 

the trom olite . Owing to  the fac t tha t the d irec t 

formation of u n t ig o r i te  from a pyroxenitic or perido- 

t i t i c  rock requ ires  a considerable access of water, 

which i s  not ava ilab le  under the circumstances ob

ta in in g , ta lc  i s  formed as well, so tha t in various 

stages a n t ig o r i te - ta lc  rocks and t r e a o l i te -a n t ig o r i te -  

ta lc  rocks r e s u l t .  ‘Jost of the ta lc  in the lot r. of 

the ta lc  sc h is ts  found i s  e s se n tia l ly  a s tre ss  mineral 

developing under more loca lised  conditions, as i s  

shown by the p a ra l le l  arrangement of the flakes.
The occasional occurrence of a rock consisting  of 

a green hornblende with andesine fe lspar shows tha t 

a t  l e a s t  r . r t s  of the o rig inal rook were of basic com

po sit ion . This hornblende-andesine combination con

s t i t u t e s  the rock classed as a plagioolase-amphibolite

which i s  c h a ra c te r is t ic  of the higher grades of
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meta»orphiBm of bawio rocks.

The epidote ie  generally  developed a t an e a r l ie r  

stage from the same rooke. In the form of a lb ite -ep id o te  

c h lo r i te  echiete  eh" ’ l a t e r  develop into a lb ite -ep ido te  

hornblende ech ie te . In the more advanced etagee the 

hornblende develops further with the re su l t  tha t the 

fe lepar become# more basic* parsing to andeslne. The 

epidote, however, usually  survives, a t le a s t  in p a r t ,  

in the most advanced stages of metamorphism.

I t  ie  to  be expected tha t folding, crushing and 

heating  of rook masses such as takes place during 

in tru s io n  and concomitant metamorphism would f a c i l i t a t e  

the penetration  of g d and l iq u id s  in to  the intruded 

rocke. This i s  commonlj enough recognised, in so far  

as m inera lisa tion  ie concerned. I t  ie ,  however, common 

in  metamorpbic aureoles to find evidences of pneuae- 

to ly t io  e f fe c ts  some d istanoe from any exposed in tru 

sive . Such are the development, for exsWple, in 

pieces on the %ew Consort property, of rocke consisting  

almost e n t i re ly  of c h lo r i te  and tourmaline. The devel

opment of such rocks argues the introduction of con

siderab le  q u an t i t ie s  of f luorine  and boron, which can 

best be brought about by pneumatolyeie.1
In view of the somewhat varied nature of the 

rocks lo c a l ly  known as " sc h is ts " ,  fu rther reference t o ^

iRarker, A., P* P*



these rooks w ill  be made under the name *footwall rooks 

The photomicrographs on P la te  XXII are of th in  

sections of the footwall rooks.
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fK^ H^nf 4ng fa l l  hnfljfa.

These rooks ere lo c a l ly  ca lled  shale*", but as 

th i s  terra i s  fa r  from c o rrec t ,  i t  w il l  no longer be 

used.
The rook co n s ti tu t in g  the hanging wall of the 

Consort beef i s  that which i s  shown on the map s c o w  ! 

panying Geological Survey Memoir Wo. 9, and on l a t e  I 

of th is  volume, as branching off from the Voodies 
Series near Eureka in to  the underlying Jamestown rockb. 

Mention of th is  point has already been made. On the 

Map and P la te  I , these rocks are shown as vaguely ending 

a t  a point west cJ the Mew Consort Mine. Hefereiee to 

P la te  II w i l l  show th a t  th i s  does not t ru ly  represent E  

the posit ion . I t  can be seen tha t these rooks re s t  

upon the "footwall rocks" with a highly folded contact, 

which ac tu a l ly  co n s t i tu te s  the Consort xteef. The 

a t t i tu d e  of th i s  contact ahows tha t the general s truc

tu re  i s  tha t of an overturned syncliae, the trough of 

which i s  occupied by the hanging wall rocks.
The formation of th i s  synoline in the rocks pre

viously  intruded, t i l t e d  and metamorphosed by the *ei- 

■pruit Granite i s  ev idently  due to the in trusion  of  

the nearby He Kaap Valley stock. The in trusion  of 

th i s  mass has produced compreesion e f fe c ts  in the r ew 

Consort ares and in the  Sheba H il ls .  In the »ea Contort 

srea . th is  has mainly taken the form of u p t i l t in g ,  

o v e r t u r n i n g  and frac tu ring  of the rocks to the north
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of thij boBi. Th«i axle of th in  overturning ie  within 

the Few Consort Cold line* propertyi end s tr ik e s  e l i t t l e  

south of e s s t .  pitubing eastwards. M y
D eta ils  of the s tru c tu re s  on the mine property 

w ill  be dea lt  with in e subsequent chapter.

The hanging wall roeke are of re la t iv e ly  very Hom* 

geneous oharec ter; tha t is* no i i t s r c a la t io n s  of d i f 

ferent types have twen exposed within the mine boundsries 

though a l ig h t changes within the rook mass i '  mlf are 

oommon enough. Thes<i rooks ss  generally exposed ere 

fine  grained, herd, dark gray to brown-blank c ry s ta l l in e .  

Thsy frequently show d ie t i a C  a tra tifo rm  features whici^ 

are of in e s t ia a b le  h s s i s ts n c i  in in te rp re t in g  s tructu res , 

kuoh of the " s t r a t i f ice tio n "  reen in theiie rocks ie  

e c tu e l ly  fo lle t io n  Vue to  oriented b io t i t e  flskee. I r 

regu la r  jo in t in g  ie  sometimes so wall developed ae to 

make the a t t i tu d e  of the rocke d i f f i c u l t  to  determine.

In meny cases no eign of Jo in ting  or e t r a t t f le e t ! o n  

rsmsins, end tHe rock le  messlve and e ry e te l l ln e .

These rocks we-xther f a i r ly  deeply end neer the 1 

surface such features ss jo in t in g , " s t r a t l f lo * t io r  end 

f o l i s t lo n  become accentuated, sometimes to  such en 

e x t e n t  es to give the rocke a d is t in c t ly  shely c . r e e i -  

ance. The maerive v a r ie t ie s  sometimes, on outcrope,

•how pecu lia r  surface feetures due to th e i r  mineralo

g ies!  composition.
The hinging well rocke generally ooneist mainly of
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ooepletely reoryetaJJLiswl quarts, aometimee crowded with 
■Innte l iq u id  inclusion# and mom,'time* c le a r ,  but alweys 

•showing d e f in i te  eigne of intense s t r a in .  The quarts 

occurs both as i r re g u la r  shaped grains and as le n t ie le e ,  

which are aligned in the fo l ia t io n  planee. "'here le  

alwaye a oo eidereble amount of brown, highly pleoohroie 

b io t i t e ,  varying from some lirf to  7Of by volume, and 

afereging about 2&fl. The b io t i t e ,  when in low propor

t io n  r e la t iv e  to  the quarts, i s  i n t e r s t i t i a l  to  the 

l a t te r*  and vice versa. Alweys* however, the b io t i t e  

htts a very well defined p e re l le l  arrangement. This 

produces e d e f in i te  so h is to s lty  which i s  usually  par* 

a l l  e l  to  the genersl s t r a t i  f io a t io a .  tihall emouMs of 

pale gre*n pleochroic chi c r i t i c  mice are almost always 

p re te n t,  generally  ae en a l te ra t io n  product of tlw* bio

t i t e .  t s g n e t i t e  as  dust snd as minute octeheare i s  

ftlvsys presen t, es ere siroons. These l e t t e r  ere £*n» 

e re l ly  enclosed in the b io t i t e ,  i * which they have 

given r ie e  to  very well developed pleoohroie haloes.

The sircone show signs of waterworn edges.

Almost un ivereally  found in these rocks i s  an 

emphibole oocarring es ae icu lar  c ry s ta ls ,  often ia  

rad ia tin g  groups, snd erranged without regerd to the 

pere lle lism  of the querts le n t ie le e  ena b io t i te  flakes; 

th a t  i s ,  giving a d i s t in c t  decursats s tru c tn re . There 

needles can often be seen ia  hand specimen. This min

e ra l  i s  co lourless  in  th in  sec tion , snd shows the
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usual aanhibole olaavagaa and oroaarM ctiens. Tb« 

o r j a i a l s  are  a lsoet alwaje simple twine, with (010) ae 

the coapoeitlon plane. Oooasi o n a l l /  thii; twinning i s  

lam ella r . There ie  a d i s t in c t  (001) parting , and ea» 

U nction  2 C ia  about <22°. I t  haa high b irefringence, 

and ie  b iax ia l  p o s it iv e  with an ax ia l angle of some 66°, 

Thia mineral ia  probablj pargae ite .

Common, though not un ivereal, ia  andalusite , occurr

ing ae i r re g u la r  and hladed c ry s ta la ,  usually  much cor

roded, without regard to  the general p a ra l le l  arrange* 

men Grains of th is  mineral invariably  contain inolu- 

a io rs  of quarts , muscovite, e t c . ,  but no c ry s ta ls  of 

the o h i a s M i t e  type have been observed.

C ord ierite  i s  very common, occurring as f a i r ly  

la rg e  c ry s ta ls ,  containing d e lu s io n s  of quarts and 

b io t i t e ,  and a l te r in g  to b io t i t e .
Occasionally t iny  c ry s ta ls  of andesioe can be d is 

cerned.
In the massive and leas  d i s t in c t ly  fo lia ted  occur

rences the weathered surface aom-timea shows pecu lia r  

i r re g u la r  ridges up to S'* high and 4" wide. Thei«e are 

genera lly  due to the c o rd ie r i te .  (»,ee Plato XXX. Mg. 1, 

i-omotimes in the strongly fo lia ted  types, andalusite  

c ry s ta ls  give r i s e  to  pecu lia r  weathered surfaces.

This rock can generally be best described ae a 

q v a r ts -b io t i te  s c h is t ,  while the massive v a r ie t i e s ,  

without d is t in c t  p a ra l le l  arrangement of the b io t i t e .
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aejr be oleased as hom fele .
In s o m  areas the rook i s  orowaed. with pink, com

p le te ly  iso tro  >i<> oodeoahedra of alm andice-epesrartite  

garne t, usually  with wany winvte inclusions in the 

ce n tre ,  and of average diameter about lira. These f re 

quently occur as w ta e ry e te  in s tr in g s  p a ra l le l  to the 

general fo l ia t io n ,  which i s  usually sharply bent In th e i r  

immediate v ic in i ty .  Thin type would best be ca lled  a 

q u a r t* -b io ti te -g a rn e t s c h is t .
Somewhat ra re ly  found in the hanging wall rooks 

are small c ry s ta ls  of pleochroic bnwnish green eohor-

l l t e  tourmaline.
S e r lo i te  i s  very frequently  found. g t»era lly  in 

associa tion  with o o rd ie r i te ,  and bladed c ry s ta ls  of 

o h lo r i to id  a re  generally  though sparsely d is t r ib u ted .

At one place, namely in the l i tk o p p ie s  section of 

the mine, the hanging well rock contains a great number 

of white bodies, giving the rock a maculosa tex tu re . |  

These average i s * ,  diameter and are up to  1mm. in 

th ickness . They always l i e  with the lai-ge dimensions 

in the general fo l ia t io n  planes. The matrix between 

the spots i s  the usual fo l ia te c  aggregate of quarts 

and b io t l t e .  with tourmaline, magnetite, siroon, par- 

g a s i te .  gam ete , e tc .  The white spots are aggregates 

of very fine grained quart*, o o rd ie r i te ,  s o i s i t e .  

a p a t i te ,  s e r io i t e  and muscovite, usually  with a l i t t l e
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magnetite duet* and complete!/ without b lo t i t e .  The 

mueoovlte In these apote la  generally  aligned p a ra l le l  

to the general ach ia toalty . The bounder!ee of the 

apote grade o ff  in to  the matrix over a d istance of 

about rig. 2 on P lato  XU i l lu e t r a te a  a vpeoimen

of th is  rook. I

In aomo places the hanging wall rooks contain con

s iderab le  amounta of diopaide, and where th i s  la  the 
ease the rook lo c a lly  consta te  almost e n t i re ly  of quarta 

and diopaide.
In hard specimen, the rook la  sometimes well 

banded, with a l te rn a tin g  medium and fiae  grained 1amine* 

tiona , averaging about t'* in thickness. The boundaries 

between these are sharp. The coarser grained bands 

cons is t of the usual q u a r ta -b io t i te  sc h is t ,  while the 

f in e r  grained parte  cons is t mainly of very f ine  b lo t i te  

with a l i t t l e  i n t e r s t i t i a l  quarts . In these fine lamina

tions the b lo t i t e  flakes show p a ra l le l  arrangement in 

the plane of general lamination and fo l ia t io n .

Weber1 has described the typical "shale' as a 

fe lspa th ic  mica s c h is t ,  sometimes containing microollne 

and m icroperth ite . This opinion was probably baaed 

upon information gained from badly selected specimens, 

as fe lspars  are  in general very rare  in those rocks, 

except in the close proximity of p e ^ a t l t i c  in trus ions .

1Private deport.
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W.E.ft. Kellyl re fe rs  to  the hanging wall rook am 

a "hard, dark, compact chert or m ilic ified  home tone, 

which in places gives way to a dark c h ia e to l i te  s l a te ."  

Almost a l l  of the sections of these rocks show a very 

well defined soh ie tosity  due to the q u a r ts -b io t i te  

alignment; nowhere has a cherty tex ture  been seen, and 

the neme " c h ia s to l i te  s la te "  i s  c le a r ly  s misnomer, 

probably adopted from the Geological Survey Memoir "o.

9^. Such andalusite  ao i s  present is  not of the ohias- 

t o l i t e  form. This name probably orig inated due to  the 

appearance of some hand specimens of the rock, in which 

needleb of pargasite  amphibole are very frequently 

v i s ib le .  I t  i s  in te re s t in g  in th is  connection to exsmile 

the "microphotographs" on P la te  LV in the Geological 

Survey Memoir Ho. 9, in comparison with Fig. 1 on 

P la te  m il of th i s  work.
Hall re fe rs3 to  millimanlte in a descrip tion of 

these rocks. This mineral has not been observe\ in eny 

of a la rg e  number of sec tions  cut from specimens taken 

on the Hew Consort Mine property. He re fe rs  also in 

the seme place to " b io t i t e  hornfelsee" and " c h ia s to l i te  

s la te s "  as occurring in th i s  area, ^e i th er  of these

Hoordkaep, 24 March, 1930. P. 1

2Pp. I f 5, 203, 245.

3Op. c i t . .  p. 169.
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names i s  well ohoeen. On page 163 of the eeoe work 

he s ta te s  th a t  there i s  much o h ia s to l i te  i long 

needles or losenge-shaped cross-sec tions these rooka, 

Reference to th is  point has already been made above*

The study of metamorphism, giving r is e  to rocks of 

the type exemplified by these, usually requires postu la 

t ion  of conditions concerning which knowledge i s  very 

scanty. Certain conclusions concerning the nature of 

the o r ig in a l  rock and the processes by which i t  has 

reached i t s  present condition can, however, be drawn 

without too much r isk .
In genera l, for reco n s ti tu t io n , re c ry s ta l l i s a t io n  

and a l te r a t io n  >f rook masses, so lu tion  must necessarily  

en ter in to  the Messes, i f  only as a lo c a l ,  temporary 

and t r a n s i t io n a l  phase. I t  must, in fac t, be local and 

temporary, otherwise the id e n t i ty  of the roc* would be 

completely destroyed a t  an early  stage, end th is  is  

the case only a t  an advanced grade of metamorphiem. 

Solution and r e c ry s ta l l ie a t io n  processes must be of very 

r e s t r ic te d  nature, as d iffusion  i s  lim ited  to a re la 

t iv e ly  small sca le . Thus rocks o r ig in a lly  of f ine  grain 

and with narrow laminations are more eas ily  and rapidly 

reco n s titu ted  than those with coarse grain and bread 

bands. The composition of the orig inal rook may vary 

from point to point and th is  property, owing to the 

narrow l im i ts  of d iffus ion , frequently  p e r s is ts  r ig h t
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through to Advanced stages of metamorphlam. Thus th< 

hanging v a i l  rocks rhow bands of the usual q u a r ts -b io t i te  

s c h is t ,  with occasional bands of very fine grained, mainlj 

b io t i t i c  m ateria l .  These l a t t e r  probably wero lamina

tions of more s e r io i t i c  and o h lo r i t i c  nature, with l i t t l s

quarts .
I t  must a lso  be bora& in mind tha t s c h is to s i ty  due 

to alignment of tabular or columnar minerals in meta

morphosed rooke need not necessarily  be due mainly to 

growth of c ry s ta ls  with th e ir  maximum dimeWon, At 

r ig h t angles to the d irec tio n  of an it-poeed e t ;e s* .

Kuch s c h is to s i ty  can ea s i ly  be developed by the a p u ia *  

tion  of heat only, without s t r e s s  taking any rea l ly

s ig n if ic an t p a r t .  | g .
Thus in n rock with a marLei f i a s i l i t y ,  the pro

duction of tab u la r  minerals such as h io t i t e  a t  an early 
ttage of metamorphism produces a schistose s tru c tu re  

which i« to t h .  o r ig in ^  bedding, d a .  to  th .

t.nd .nc?  of t h .  c r y . t» U  to grow .long W d in g  end 

t lon  p i .n .»  . .  b .i»g  t h .  l i n .  of l . . . t  r . . l . t . n o . .  

S m . i l . . .  . .  . . t r o o rp h i ro  « l » n o . .  * h l . t e d i .T  U  .  »•» 

p r o p . r t j  .1 th  d l r « t l o n  l .p o .« i  h j  " t . r n . l  fo .-o ...
Thu, t l  Con.ort hanging . U l  rook. gcn. r ^ l j  h.T.

.  d . f i n i t .  w h i . t o . i t y ,  due to  ^ Ig n M n t of h io t i t e  

n u k . .  .nd quart* L n t l o H . .  P ^ i t i  to  th .  o r i g i n ^  

s t r a t i f i c a t i o n .  H .r .  t h .  . o h i . t o . .  . t r u o tu r ,  f o i l o . .
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the folding end has not been induced d ire c t ly  by external 

force*. When the e tru c tn re  of the o r ig inal rock has 

been more or leee o b li te ra te d  and f i a e i l i t y  ia reduced, 

due to the formation of more or lean in t clocking crys

t a l s ,  decussate s tru c tu re  r e s u l t s  from the grooth of 

such columnar minerals as the pargasite  amphibole a t  

higher grades of Metamorphism in a d e f in i te  expedient 

to  minimise the production of in te rn a l shearing s tra ssee .

Argillaceous sediments, unloss they have a ca lca r

eous content, am  genera lly  poor in  lime and r iche r  in 

magnesia. :fM«i la  due to  the fee t that in the course 

of d e t t  . “it the primary rocks a considerable pro

portion « cm  lime i s  ca rr ied  sway in so lu tion  as car

bonate, while the msgnesia i s  not so e a s ily  removed, and 

th e re fo ie  passes in to  the arg illaceous product. Limonite 

also  pa**e* in to  the arg illaceous product in  s im ilar 

manner. Most of the cons tituen ts  of arg illaceous rooks 

r e ju l t  from processes of weathering including chemical 

ac tions taking place a t  low temperatures and over re la 

t iv e ly  long periods, and as they ex is t  in a fine s ta te  

of d iv is io n , are generally  in equilibrium. Metemorphism 

thus takes the form of gradual readjustment to r is in g  

temperature, and usually  to  increasing preesure.

The lissonite i# a t  an early  stage reduced to  fine 

grains and ootahedra of magnetite, which for the most 

part  p e r s is t  in to  the higher grades of metamorphism with 

l i t t l s  fu rther  change. One of the f i r s t  new products
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formed ie  b io t l t e ,  from the o h lo r l te ,  e e r io i te ,  iron 

oree and r u t i l e  of the sediment. The formation of th is  

b io t i t e  in alignment a t  lower preeeuree or a t an ea rly  

stage has already been mentioned. I f  kaolin ie  present# 

some of the minerals formed a t  an early  stage arm alu

minium s i l i c a t e s ,  such as ands lu s ite , c o rd ie r i te ,  or 

both. Andalueite i s  formed by the decomposition of 

kaolin , but c o rd ie r i te  requires also the presence of 

c h lo r i t e .  From the f i r s t  these minerals, unlike the 

b io t l t e ,  take la rg e  c ry s ta l  forms enclosing portions of 

undigested rock m ateria l . Whereas co rd ie r i te  with i t s  

feeble  force of c ry s ta l l i s a t io n  generally  f a i l s  to 

ftdquirm c ry s ta l  form and e jec t i t s  Inclusions, andalueite 
a t  higher graces of metamorphism takes on d e f in i te  crys
t a l  forme and e je c ts  or segregates i t s  inclusions to 

become the c h la e to l i te  type. Metamorphism in th is  area 

cannot, therefo re , nave advanced to any very high grade. 
This gives some support to the idea tha t the metamorphism 

i s  in the main due to  the H elsprult Granite mas#
The quarts content of the o rig ina l rook genernlly 

r e c r y e t a l i i s e e  at a stage soon a f te r  the formation of 

the b io t i t e  and beccaes a mass of wore or le s s  i n t e r - ,  

locking c ry s ta ls  with the b io t i t e  flakes, e t c . ,  in te r 

s t i t i a l  to  them.
Muscovite i s  common in such rocks only near g ran ite

or pegmatite con tacts  where more or le ss  pneumetolytlo 

agencies have been operative.
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Ab the aetamorphi am progreeeee beyond the etage 

above outlined , the nature of i t e  course depends upon 

the r a t io  of alumina to magnesia* tha t i s ,  on the 

proportion of s e r i c i t i c  to o h lo r i t ic  co n s titu en ts  in 

the o r ig in a l  rock. I t  i s  mainly from these tha t new 

minerals are formed in the early  stages, and the l a t e r  

course of the reaotionc depends upon whioh i s  exhausted 

f i r s t .  In th i s  connection i t  must be remembered that 

d if fu s io n  and so lu tion  taka place within a re s t r ic te d  

range, and therefore  lo ca lised  areas w i l l  show s l ig h t ly  

d i f fe r in g  se r ie s  of reao tioas . I f  c h lo r i te  i s  abundant 

the andalusite  begins to change to o o rd ie r i te t and the 

formation of new ferromagnesian s i l i c a t e s  commences.

These usually  are a rhombic pyroxene and almandine-pyrope 

garnet. I f  lime is  present an amphibole forms in place 

of the rhombio pyroxene, l i t h i n  the r e s t r ic te d  l im its  

of d if fu s io n , pyroxene and andalusite  are mutually ex

c lu s ive , and pyroxene does not form u n t i l  tk r  andalwoite 

has gone. In the case under consideration there  has 

evidently  been enough lime present for the formation of 

the p a rg as ite  amphibole. I t  i s  here o f  in te re s t  to 

remark tha t the andalusite  c ry s ta ls  in these rooks are 

almost always corroded to  such an extent th a t  a c ry s ta l  

o u tl in e  i s  ra re . The amphibole hao been formed a t the 

stage where the rock has le n t  i t s  o r ig ina l f i s e i l i t y ,  

and thus occurs in a l l  d irec t io n s ,  giving the decussate 

s tru c tu re .
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Garnet and c o rd ie r i te  are also Mutually exclusive, 

and the former ie usually  formed only where the occurrence 

o f o o rd ie r i te  ie  separated, a t le a s t  beyond the l im its  o f 

d iffu s ion . Thus o o rd ie r i te  i s  most abundantly found in 

the more massive fac ies  of the rock in which garnets are 

very ra re ,  and the garnets are found mainly in the 

sch istose  types in which c o rd ie r i te  i s  sparse.

Garnet i s  d e f in i te ly  a s t r e s s  mineral and i t  i s ,

under the  oiroumstanoes obtaining in the area unde*
.

consideration , usually  a mixed almandine-speaaart 

type. The formation of garnet i s  generally  f a c i l J ,ated 

by the presence of more or le s s  manganese, f t  th i s  case 

s u f f ic ie n t  to  y ie ld  a garnet of mixed alman e-epessar- 

t i t e  v a r ie ty .  The fact tha t garnet i s  usually  a s t re s s  

mineral i s  in te re s t in g  in that i t  ind ica tes  tha t as the 

grade of met morphism rose, the e ffec t of s treco  in

creased; hence the bending and folding of the b io t i te -  

quarts sch istose  fo l ia  about the garnet c ry s ta ls .

The occasional presence of diopeide <n a rock 

consis ting  almost e n t ire ly  of quarts and diopside 

ind ica tes  th a t  spots in the o r ig ina l rock had a con

siderab le  lime-magnesia content.
The process of so lu tion  and re c ry s ta l l is a t io n  is

gradual throughout the rook maee »nd ?••««• through 

d . f i n i t e  a tage , only *t glaao point*. I t  la  apparently 

a o t lT .  a t  lo ca lised  p o in t . ,  end I t e  e f f e c t ,  apread 

and migrate a t  a r a te  con tro lled  by the temperature-
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d iffus ion  r a te  function. Where the process i s  in te r 

rupted a t a rerjr early  etago the re s u l t  i s  usually  a 

spotted s l a t e ,  with the spots cons is ting  mainly of an 

amorphous glassy m aterial which has not had a chance 

to  r e c r y s ta l l i s e .  When the temperature and cooling 

conditions a re  su itab le  i t  i s  possib le  th& his mater-

unusual in th a t  the "spots" are superimposed upon and 

evidently  were formed a f te r  the con s ti tu t io n  of the 

q u a r ts -b io t l te  sch is t  rock. »n th is  area the re  i s  a 

considerable occurrence of pegmatitio m ateria l in the 

footwall and i t  can only be supposed th a t  th i s  in trusion  

took place a t a stage when the main metamorphism was 

completed but before the rocks had cooled appreciably.

I t  i s  thus conceivable tha t th is  l a t e r  in trusion  was 

able to  produce a su f f ic ie n t  r i s e  in temperature to 

cause the formation of the "spots" within the already 

a l te re d  rook, i t  must be borne in mind in th is  connec 

t ion  tha t a metamorphosed rock i s  only in equilibrium 

a t the l a s t  stage of the metamorphio process, and ceases 

to  be so when the temperature f a l l s  again. The pres

ence of muscovite within the "spots" suggests that

pneumatolytic agencies from the p e ^ a t i t i o  m aterial 

a ss is ted  in  the general so lution and re c ry s ta l l i s a t io n  

processes occurring in the inc ip ien t "secondary" mete-

i a l  may c r y s ta l l i s e  s u f f ic ie n t ly  to y ie ld  r  ognisable

minerals

The spotted rock seen in the Witkoppies area i s
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morphima, Ab th i s  spotted rook i s  not found anywhere 

e lse , i t  i s  evident tha t the pegmatitlo m aterial of 

th i s  area i s  e i th e r  of s l ig h t ly  e a r l ie r  age than tha t 

found in the "dykes” elsewhere on the property, or is  

of considerably g rea te r  extent than one i s  led to 

suppose by the exposures.

I t  i s  thus evident tha t the o r ig ina l rocks which 

went to form what i s  now the New Consort Mine hanging 

wall s e r ie s  of q u a r ts -b io t i te  and q u a r ts -b io ti te -g a rn e t 

sc h is ts  and hornfele  was a f i s s i l e  arg illaceous rock 

with occasional f in e r  laminations, and containing 

iron ores, r u t l l e ,  s e r ic i te ,  much c h lo r i te  and quarts, 

kaolin , a l i t t l e  lime, and in places lime-magneaia 

minerals. This would therefore be a more or le s s

normal s*ndy shale .
The photomicrographs on P la te  XXIII are of bin 

ceotions of the hanging wall rocks.
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Tha Coamart

At the contact of the hanging wall and footwall 

rocks, whether there i s  m eta llic  m ineralisation or not. 

there  i s  almost always a development of what i s  known 

as the Consort "Bar". This may be anywhere fror 1 

inch to  tiO fee t  in th ickness, but i s  more wsnally from 

2 to  6 fee t

In i t s  coamonest form th is  "bar" i s  an exceedingly 

hard, dark brown rock with very fine grain . I t  i s  gen

e r a l ly  of cherty  appearance, though individual grains 

of v itreo u s  quartz can frequently be distinguished in 

hand specimen. I t  genera lly  has a more or le s s  conchoids! 

f ra c tu re  and i s  translucen t in thin chips. In some 

oases i t  i s  so fine grained as to take on a d is t in c t  

"chocolate/" appearance. Usually th i s  rock i s  finely 

laminated with some bands of brown cherty quarts, and 

o thers of more or le s s  v itreous quarts. These lamina

tio n s  range from 1/16" upwards in thickness, and are 

often ind iv idua lly  p e rs is te n t  over several fee t .  The 

"bar" i s  frequently in tense ly  folded and fractured, 

and i s  sometimes m ineralised.
The brown bands in th i s  rock consint mainly of 

equigranular quarts, with a great many minute flakes of 

brown pleochroic b io t i t e .  These b io t i te  flakes are 

arranged p a ra l le l  to  the banding. Other minerals 

present are s o is i te ,  muscovite, r u t i l e ,  a l i t t l e  

a p a t i te ,  e t r i c i t e ,  a l i t t l e  greenish-brown tourmaline,
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and magnetite, both us fine duet end as minute ootar 

hedra. Occasional g rains of viroon can also be found.

The "ohocolatey" v a r ie t ie s  are merely f in e r  grained 

than the o thers, end contain possibly a l i t t l e  more 

b i o t i t s .  I t  i s  ev idently  the minute flakes of b io t i t e  

combined with the fineness of the quarts grains th a t  

are responsible for the appearance of the rock.

The bands of v itreous  q u ir ts  seen in hand specimen 

can be seen in th in  section to consist of v s in le ts  of 

almost c lea r  vein q u ir ts .  This i s  a good deal coarser 

In grain  than the remainder of the rook, and the grain 

are mostly more or le e s  free from inclusions. This 

vein quarts and the o ther chow some signs of s t r a in .

The v e in le ts  are  p a ra l le l  to +he general ' s t r a t i f i c a t i o n  .

In some places there  is  a l i t t l e  py rrho ti te  d is 

seminated throughout the rock, and where th is  i s  the 

case the proportion of greenish-brown pleochroio tour

maline i s  higher. This is  obviously due to somewhat

l a t e r  hypothermal agencies.
I t  is  evident th a t  th is  rock has been formed by 

the in tense s i l i c i fioation  of the hanging wall rooks 

in a narrow sons on the contact, by the p  rege of 
so lu tions of f a i r ly  high temperature and high s i l i c a  

content up the contact under the impervious blanket 

of hanging wall rocks. The s i l i c i f i c a t i o n  process 

has replaced with f ine  grained quart,  most of the



m inerals in the rook, with the general exception of 

some of the previously orienteu c ry s ta ls  of b io t i t e ,  of 

which vestiges  s t i l l  remain. Simultaneously with the

have penetrated and passed along fractures on tho 

fo l ia t io n  planes of the q u a r tz -b io t i te  sc h is t ,  deposit-  | |

were apparently post-pegm atitic

is a t io n .  In p laces the l a t e r  stages of "bar'' formation 

have been overlapped by the m etallic  m ineralisation  

stage, re .I t in g  in banded mineralised bar, a specimen 

of which i s  i l l u s t r a te d  on P la te  XXX, Big. 3. Deposi

tion  of economically important minerals has, as sha ll  

be seen l a t e r ,  occurred in some places and not in others. 

In the mineralised areas i t  i s  sometimes evident that 

the m inera lisa tion  stage has considerably overlapped 

the "bar-forming" t i l i c i f i o a t i o n  stage, re su lt in g  in 

in tensely  mineralised bar material with bands, s tr inge rs  

and v e in le ts  of the arsenopyrite-gold deposition. I t  

seems, therefore , that the so lu tions responrible for 

the "bar" s i l i c i f io a t io n  were a part of the m ineralisa

tion cycle, but belonged to the early stage when they 

were highly s i l ice o u s . Deposition and replacement by 

s i l i c a  took place with g rea te r  ease, and consequently 

was more widespread than the l a t e r  deposition of me

t a l l i c  minerals, owing to the fact that s i l i c a  was in

general s i l i c i f io a t io n  in the "bar" zone, the so lutions

ing th in  quarts v e in le ts .

The so lu tions responsible for th is  s i l i c i f io a t io n
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higher concentration in the B o l u t i o n s  in the e a r l ie r  

stages than the m eta llic  compounds in the l a t e r  ones.

Thus while "bar-forming'' s i l i c i f i c a t i o n  ana replacement 

was widespread, the deposition of m eta llic  minerals in 

economically important amounts required the occurrence 

of lo c a l ly  favourable conditions.

As has been mentioned previously, the contact 

between hanging- and footwall rocks has sometimes been 

gradational over several fee t ,  the contact tone con

s i s t in g  of a l te rn a tin g  laminations of the two rock types. 

In such areas the "bar" development has embraced the 

contact sone, re su lt in g  in a handsome rock made up of 

a l te rn a te  chocolate-brown and bright green laminations 

Thio type i s  lo ca lly  ca lled  "Bastard Bar". Sometimes 

where th is  i s  developed, the true "bar" e x is ts  on i t s  

hanging wall side, on the lower contact of the main 

body of hanging wall rocks, but more often the solutions 

have not penetrated through the contact sone, and no 

"bar" has been developen.
I n  hand specimen the "Bastard Bar" i s  very hard, 

and hi i a more or le s s  conchoids! frac tu re . The width 

of the a l te rn a tin g  hard brown oherty bands and bright 

green so f te r  bands v ar ie s  from *" to 1" or more. The 

brown cherty bands a r e  of sim ilar nature to he ordinary 

brown bar, but the green o n e s  are seen in th in  section 

to be c o m p o s e d  mainly of a very pale green muscovite

mica, with s e r ic i te ,  b io t i t e ,  minute octahedra of
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magnetite, z o ie i te ,  e l i t t l e  a p a ti te ,  ana some r u t i le .  

There ie  usually  also a f a i r  amount of green c h lo r i te .

In many places these green bands are impregnated with 

f ine  grains of quartz, by which mineral the others are 

in course of replacement. Most of the minerals in these 

laminations are oriented in the plane of banding, pro

bably due to shearing forces ac tiv e  before end drying 

a l te r a t io n  and s i l i c i f i c a t i o n .  These forces have alec 

resu lted  in a good deal of minute folding in the so f te r  

green bands. Thin v e in le te  of more or lees c lea r  vein 

quartz are a lso  found in th ie  rook in both green and 

brown laminations. Some specimens show remnant# of 

unreplaoed trem olite  in the green p a r ts  of the roe*.

On the outcrop* th ie  banded rook often present* a 

pecu lia r  appearance due to  the fact th a t  the so f te r  

green parte  weather out, leaving the harder cherty and

s i l ic e o u s  portions. ^
The "B estird  Ber" has evidently  been formed in the 

same manner as the ordinary bar, except that in the 

former case tUe contact zone coneieted of th in  lamina

tio n s  of hanging- and fo i t  wall rocks.
In some places in thu mine there ere bande of 

hanging well rock, from 2 to  1£ foet in thickness, 

occurring w ithin the footwall rocks, near the main 

contac t. This r e s u l t s  in a so r t  of magnified tren e it lo n  

zone up to 80 feet wide. In such casee the true  contact 

has the normal "bar" development, while the beade of
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Langing wall rock below are generally completely trans

formed in to  bar m ater ia l , fihere la te  fau lting  hae 

taken place in euch areas, contact driving i s  trouule- 

some. as a good deid of c rose -cu tting  i s  required to 

make ce r ta in  tha t the work i s  being done on the main 

contact.

Mention has already been tnette of the fuct tha t 

layers  and lenses of hanging wall rook sometimes occur 

well within the bidy of the footwall rocks, ixoept 

where they are very th ick , these also are usuelly com

p le te ly  a l te red  to "bar" m ateria l . So fa r  no m etallic  

m inera lisa tion  of importance has been found in connec

tion  with these occurrences, but such might quite pos

s ib ly  e x is t .  Further reference to th is  point w ill  be 

made l a t e r .

In one or two places in  the mine, notably where 

there are occurrences of "South iteef" (which w il l  be 

d ea lt  with l a t e r , ) the bar i s  very th ick , sometimes up 

to 60 fe e t .  In such cases the rook is  usually  bleok 

and d i s t in c t ly  v itreous , eh ring in ce r ta in  l ig h ts  

d e f in i te  banding, which in  hand specimen can be seen to 

be due to s l ig h t  d iffe rences  in grain s5*e. This type, 

l ik e  the o thers, co n s is ts  mainly of small grains of 
v itreous quarte. In th in  section th is  rook can be seen 

to be composed almost e n t ire ly  of q u tr ts .  ^ome laminae 

are crowded with minute p a r t ic le s  and c ry s ta ls  of
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magnetite* b io t i t# ,  tourmaline and masco*ite, ana 

cons is t of f ine  in terlock ing  qnarts grains. Here and 

th e re  are narrow tones containing la rge  amounte of 

magnetite and b io t i t e .  The other laminae consist of 

the coarser vein q u a r t t ,  with but few inclusions. The 

boundaries between the various bands are very sharp. 

This type of "bar" i s  evidently  formed at points where 

the s i l i o i f i c a t io n  and replacement have been abnormally 

in ten se , re su lt in g  in the  almost complete replacement 

of a l l  inclusions other than the magnetite. This 

process i s  probably connected with the formation of 

the  South Reef, and w il l  be fu rther discussed l a t e r .

Photomicrographs on P la te  /JXIIT i l l u s t r a t e  

specimens of the Consort "Bar" r Bastard Bar.,*



The Pegmatite
These here two modes of occurrenoe» both l a t e r  

than the m inera lisa tion  cycle. One form i s  tha t in 

which the pegmatites consis t of dykes occupying fau lts  

which often have a 'vonsiderable displacement on the 

m ineralised horison. This type may be up to 200 feet 

th ic k  and may be p e rs is te n t  for 1000 fee t or more on 

s t r ik e .  *0 fau lt in g  has been found which outs and 

d isp laces  the pegmatites, and as the re  has been a con- 

o idarab le  amount of fau lt in g  of d if fe re n t  ages in  the 

area , these pegmatites must be considerably younger 

than 'e m inera lisa tion  cycle.
The other type of occurrence i s  in the form of 

i r r .g i ’l . r  end • p p . r . r t l j  Iso la ted  lenses of p e g s s t i t l .  

m aterie l oocurring along d e f in i te  sonee. These are on 

a s t r ik e  of about 40° east of north , end here serious 

i r re g u la r  d ips . These 5ones are not p a ra l le l  to  any 
d e f in i t e  fau ltin g  system and generally  hare no nii-nlaoe- 

ment. In fa c t ,  a d r iee  passing through one o f  these 

sones between lenses of pegmatite rerealed  no d is tu rb 

ance in the rooks. In another case a d r ie s  following 

a re e f  horison in the footwall out across the "line" 

of one of these  pegmatites, and no frac tu r in g  or d is

turbance could be found. These pegm atite, cut across 

mineral!sea ho rison . with no e f fec t  o ther than local 

mineralogioal changes in th e i r  v ic in i ty ,  so they too 

are l a t e r  than the m ineralisation  cycle.
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Disturbance in tb# country rocks on e i th e r  side of 

the pegmatitic in tru s io n s  i s  frequently noticed in the 

form oi folding, usually  of a very localised  nature. 

This folding i s  genera lly  in the form of drag and com

pression folds near the pegmatite contact. This type 

v a r ie s  in thickness from 20 feet to 150 fee t ,  but 

averageo some 50 to  SO fea t .

The rook forming both these types i s  apparently 

the same, and they are probably of s im ila r  age.

The second type, as i t s  mode of occurrence would 

suggest, i s  exceedingly i r re g u la r  in thickness, per

sis tency  and a t t i tu d e .  In fact, the only feature of a 

more or lees  regular kind evidenced i s  tha t of occur

rence along ce r ta in  f a i r ly  well defined sones. I t  

i s ,  of course, possib le  tha t the exposures are such 

tha t the pegmatite lenses in a given zone may be in te r 

connected, but most of the information scams to point 

to  an occurrence of i r re g u la r  disconnected lenses . I f  

th i s  i s  so, i t  i s  d i f f i c u l t  to  postu la te  th e ir  mode of 

formation and method of entry and emplacement.
The pegmatite bodies of both modes of occurrence 

are occasionally  very coarse grained. Towards the 

middle of a la rge  dyke, individual c ry s ta ls  of felspar 

may reach 10cm. in diameter, though th i s  i s  e x c e p t io n a l  

Flakes and books of muscovite up to 2cm. in diameter 

are f a i r ly  common in la rge  bodies. Generally speaki g.
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however, the grain eize rangee from 1mm. to lorn, and ie  

exor-ding. y i r re g u la r .  The freeh rock ie  usually very 

hard and of e medium gray colour, generally  with e a s ily  

d is t ingu ishab le  c ry s ta ls  of p lagioclaee, quarts and 

muscovite, ^ome of the quarts has in hand specimen a 

d e f in i te  du ll  oherty appa.*rance. Small flalcee of b io t i t#  

are ra re ly  found.

These pegmatites usually  have a very sharp contact 

with the country rocks. Along the contact plane there 

i s  frequently  a vein, some &" in thickness, of c lea r  

v itreo u s  quarts. I t  i s  sometimes evident in the case 

of the le n t ic u la r  bodies occupying no recognierble 

f ra c tu re  or fau lt ,  tha t there  has been some movement 

on the gone of  in trusion  p r io r  to in jec t io n . This 

takes the form of  d e f in i te  drag in the country rock, 

and the development of gouge layers between the peg- 

m a ti t ic  m atter and the d is to r ted  country rock. As has 

been pointed out above, such movement must have been 

lo c a l  and very lim ited .
Signs of a l te ra t io n  of the country rocks are 

usua lly  to  be found in the neighbourhood of the pegma

t i t e s ,  but th i s  extenia generally  for only a lew fe e t .  

Occasionally, in the footwall rocks, a l te ra t io n  may 

extend 30 feet from a pegmatite body on'.y 15 feet tU o k . 

Such oases, however, are not common.
Ir  thin  section the pegmatite rook is  seen to  be 

compos?d of quarts, o ligoclaee, orthoclase and musouiite,
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with a l i t t l e  sphene and very ra re ly  b io t i te .  Ocoaclon- 

a l ly  the ■usooiite content ie  as high ae 40Jf» but 

generally  i t  i s  much lower. Occasionally zircons can 

be seen, and in  the muscovite they are surrounded by 

haloes which are pleochroic from almost colourless to  

a p a le  blue, u e r ic i te  i s  f a i r ly  common, often as an 

a l te r a t io n  product of orthoclaea, though the rock i s  

genera lly  very fresh .

U* specimens of these pr jm atitee  *?how evidence ; 

o f  in tense  crushing and s tra in .  The quarts c ry s ta ls  

always show s t r a in  shadows, and are frequently made up 

of in te rlock ing  le n t ic u la r  grairts of crushed and par

t i a l l y  r e c ry s ta l l i s e d  m ateria l ,  wny of the fe lspar 

c ry s ta l s  are broken up* and the fragments more or le s s  

sca tte red  and bent, while the muscovite i s  usually  much 

bent and often crushed and oomiinuteri. Mortar s truc

tu re  i*i very b e a u tifu l ly  shown throughout, and the 

crushed "mortar" frequently occupies areas as g rea t as 

or g rea te r  than those occupied by the la rge r  c ry s ta ls .  

The areas which have a cherty appearance in hand speci

men are made up of th is  m ateria l .
I t  i s  l ik e ly  tha t these charact > t i c s  are due 

to some movement having taken place along the zones na 

fa u l ts  occupied by the pegmatites subsequent to  th e ir  

in tru s io n .
The degree of a l te ra t io n  of the country rocks which



54
has taken place in the v ic in i ty  oi tuc pegmatites varies 

g rea t ly ,  and generally  does not extend more than a few 

fee t from the contact. The usual a l te ra t io n  of the 

footwa.ll rocks takes the form of the appearance of a 

l i t t l e  muscovite, sometimes aliened in the planes of 

ech ie toe ity , some orthociase and s e r io i te ,  and the 

p a r t ia l  replacement of trem olite  by b io t i t e .

As has been mentioned above, the a l te ra t io n  some

times extends far  in to  the footwall rocks. In such 

cases the a l te red  rock cons is ts  almost enV re ly  of 

b f o t i te  f lakes, 1 to 2mm. i t  diameter, without r irccns , 

and containing remnants of unrepl.aoed trem olite , with 

a l i t t l e  auscov/te , c h lo r i te  and rare ly  s o i s i t e .  Tour

maline of the gree'n-broan bohvrlite  v a r ie ty  i s  also 

sometimes seen in th i s  rock, while the o r ig in a l  minor 

m inerals, such as magnetite, remain more or le s s  un

a l te re d .
A lte ra tion  of the hanging wall rooks usually 

r e s u l t s  in a pecu lia r  mixture of s tra ined  quarts, with 

orthociase , o ligoolase , a l i t t l e  muscovite, tourmalin# 

and magnetite. At a glance th is  rook in thin section 

i s  very s im ilar to  the pegmatites themselves. Almost 

always* however, i t  shows palimpsest s c h is to s i ty ,  con

ta in s  tourmaline, and more magnetite, i s  le ss  in tensely  

crushed, and i s  f in e r  grained than the pegmatites.

In hand isecimen, i t s  appearance i s  not muoh d if fe re n t
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from tha t of the unaltered hanging wall rook fa r ther  

away from the co n tac t , except tha t I t  le  coareer grained, 

has a more v itreoue In e tre ,  and ie  less  d i e t i n c t l j  

eehlstoee.
The pegmatites, an would be expected, produce l i t t l e  

e ffec t on the "bar". The only a l te ra t io n  which can be 

seen i s  in a b e l t  scae 2mm. wide along the very eharp 

contact which the intrusion* have against the "bar".

This b e l t  co n s is ts  • '/ exceedingly fine grained, crushed, 

cherty  quarts with tiny  grains of muscovite, o ligoclase , 

o rthoclass, s e r i c i t e  and sphene. More than awey 

from the contact the "bar" i s  unaltered. This a l te r a 

tion  i s  la rge ly  due to t i e  crushing of the "bar" in the 

immediate v ic in i ty  of th  contact. Such crushing and 

comminution allow the entrance of so lutions for a short 

d is tance , br.t these f a i l  to penetvete fa r th e r  than the

width of the crushed zone.
Ho m eta llic  m inera lisa tion  has been found associated 

with the in trusion  of the pegmatites. Gold values were 

found in pegmatite rock a t  one point, but th in  wxs 

apparently due to a fragment of mineralised country 

rock "enclosed" within the in trus ive  m aterial in the

nature of a small "horse".
The pegmatite rock i s  lo c a lly  known as "g ran ite" .

F h o to m io r o g r a p h s on P la te  IXXIV are of th in  eeotion#g 

of these p e g m a t i t e s ,  and of th e i r  wall rocks.
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straaturn? fafftingy and th# a*] atioii nf the Structnrifl 
tn n f  M l n a r ^ l l n A t l a i l

The mine worklnge are e itua ted  on the northern or 

lower limb of what would seem to be a complicated over

turned eynoline p itch ing  in a d irec tion  some 30° south 

of eaat.
L i t t l e  or nothing i s  known shout the southern or 

upper limb, as very l i t t l e  work has been done there .

The reason fo r  th i s  w ill be seen when the nature of the 

ore deposition and the reasons fo r  i t s  lo c a l isa t io n  

ere  pointed out. I t  i s  known, however, tha t the area 

south of the Hoordkaap River, on the southern l Amb, ta

In general, outcrops ere not eas ily  followed, not 

only because the "bar" often does not outcrop conspicu

ously, but also because of the slope of the ground 

surface . Outcrops often "creep" considerable d is

tances down the h i l l  s lopes, and ta lu s  end rubble 

frequently confuse the surface geology. Fortunately, 

the "bar" outcrop has often been trenched, end there 

are a g ree t many old a d i ts  end surface wineee which 

ore of inestimable value in t ra * i%  structure* on , 

surface . The presence of a good deal of th ick gras*  

end thorn scrub also mak-c surface mapping d i f f i c u l t .

highly complex, probably more so 

northern limb.

than tha t on the

S ttrt.0 .  g .o log j .U .t  t h . r . i » r .  b .  to » ce rta in  extent \
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In ferred  from underground exposure*, but ee there are 

a g reat many of these l ib e ra l ly  d is t r ib u ted  over the 

property a t  shallow depths, th is  is  unlikely  to cause

serious e r ro r .
In th is  descrip tion , constant reference w ill be 

made to the geological map on P late  II  and to  the ver

t i c a l  c ross-sec tions  on P la tes  V to XI. The positions 

of these  sections are marked on the map.
The mine i s  divided in to  two main p a r ts  by a la rg e  

fau lt  sone known as the Bluejacket Fault. This fau lt 

i s  sometimes a f a i r ly  clean break, but i s  more often 

a s e r ie s  of f rac tu res  occurring more or le s s  p a ra l le l  

to  one another within a sone Boma 2( fe> t wide. I t  

does not have a s t r a i g h t  course, and i s  p a r t ia l ly  oc

cupied by pegmatite. This fau lt  i s  post-m ineralisa

tion in age. but i s  among the e a r l ie r  of the fau lts  

belonging to th is  stage. I t  has a horizonta l displace

ment of some 3600 fee l ,  and i t s  v e r t ic a l  displacement, 

though reverse in d irec tio n , is  not d e f in i te ly  known 

in amount. The rocks approaching the fau lt nhow the 

e f fe c ts  of drag for considerable d is tances . At one 

point in the B luejacke t zone, about midway between the 

displaced "bar" blocks, a horse ex is ts  between the two 

main frac tu re  planes in th is  area. This horse is  a 

portion of the contact sone, containing hanging- and 

footwall rocks and a portion of bar. This block is  

in tense ly  folded, as would be expected, but, being
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broken o ff  from the Ivaura Section (see Maid of de Kaap 

Section on P la te  I I ) . i t  ie  m ineralised. The outcrop 

of th i s  horse i s  marked by a small open cast working, 

and there  is  a lso  some underground development and 

stoping. I t  i s  said tha t some of the f ines t specimens 

of v is ib le  gold from the mine were found in th is  area, 

but the Bluejacket has not been worked in recent years.

Ae the Bluejacket Fault has fractured a more or 

le s s  m ineralised area, some of the gold bearing m aterial |  

has na tu ra lly  been dragged in to  the fau lt  sone. Phen- 

amena of th is  type, as w il l  be seen la t e r ,  are exceed

ingly common in th is  area. The re su l t  of th is  process 

le th a t  the f a u l t  gouge, b recc ia  and crushed material 

are sometimes s u f f ic ie n t ly  r ich  to be of economic 

value. This i s ,  of course, not so common in the case 

of the Bluejacket Fault as i t  i s  in the case of the 

other fau lts  with smaller displacement, whore d ilu t io n  

i s  l e s s .  One of +he branches of the Bluejacket la u l t .  

however, some 400 feet northwest of the Bluejacket 

workings, has been worked to a small extent on surface.

The block north of the Bluejacket Fault co n s ti tu te s  

what i s  now known as the Maid of de Kaap lec tion .
Before the amalgamation of a l l  these workings th i s  wee 

the well-knoir Maiu of de Kaap Mine, figures of whose

p r o d u c t i o n  have already been given.
This part of the mine is  r e la t iv e ly  simple as
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folding aa ex is ts  ie  not complex, and the fau ltin g  i s  

r e la t iv e ly  simple. The curves seen in the outcrops 

mapped on P la te  II are due almost en t ire ty  to the  top

ography.
Though there  are a great many fau lts ,  both nonz*l 

and reverse , in the Maid of de Kaap Section, the re  are 

only two worthy of mention, namely, the Ivaure la u l t  

and the Main Keef Fault. These are lo th  shown on plan 

and sec tions . They are steep south-dipping, the 

Ivaura Fault at some 50-70®, and the Main heef F a i l t  

a t  some 60-70°. Both are more or le ss  p a ra l le l  to 

the Bluejackot Fault, both have reverse throws, and 

both are l a t e r  than the Bluejeoket, though probably 

formed by l a t e r  adjustments connected with i t .

The Main Koef Fault, which ie  also known aa the 

MacDonald's F v u i i fh a s  been traced on surface for some 

3000 fe e t .  On P la te  I I  i t s  outcrop ie shown fa i r ly  

s tra ig h t  from the east end to the MacDonald's open oast 

working, from where i t  turns southwards. This i s  due 

only to the e f fec t  of the topography. As can be seen 

from the sec tions , th is  fa u lt  pursuer a by no means 

s t ra ig h t  course; i t  i s ,  however, remarkably regular 

in comparison with the o thers. The horisontal and 

v e r t ic a l  components of i t s  displacement decrease from 

the surface downwards, but th i s  decrease i s  not rapid.
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Thi& fau lt  traverse* and d isp laces the mineralised 

zone known as the Main tieef Section of the Maid of de 

Kaap. This Main h te f  Section, therefore, cons is ts  of 

a mineralised zone, not continuous, out and displaced 

by a reverse fa u lt  into two p a r ts .  On the outcrop both 

p a r ts  have been worked open cas t ,  forming the North 

and South Quarries. The occurrence of th is  fau lt  within 

the mineralised zone i s  probably due to the fact tha t 

the m inera lisa tion  in t h i s  area, forming ordinary and 

South Reef, i s  associated with complex systems of 

f ra c tu re s ,  which have caused a zone of weakness, and 

th i s  zone has y ielded to the s tre s se s  causing the 

f a u l t .  As the f a u l t  has occurred to a g rea t extent 

within a m ineralised zone, a good part of i t  in the 

v ic in i ty  of the "bar" horizon contains material r ich  

ei ough to be of economic value. This is  often the 

n e e  between the two faulted  bloc its, and in  such oases 

thcs fa u lt  has been stoped as well as the contact 

blocks on each side . This gives r i s e  to peculiar

Z-shaped wtopes.
Contrary to what would be expected, fau lt  material

containing gold in stopable amounts occurs in the 

ft.u lt zone outside the area enclosed by the two contact 

blocks. This can be seen in the MacDonald's Section, 

and on the section on P la te  TIL This i s  proof th a t 

the present displacement on the fau lt  is  only the
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reeu l tan t  of eeTeral movements, and tha t at one time 

the di»plas.Ment wae much g rea te r  than i t  ie  now. The 

movement on th i s  fau lt  wae, therefore, of an o s c i l la 

tory nature. At f i r s t  eight the m ineralisation  a t the 

MacDonald*e Section, where tbore ie an opon cast and 

uoneiderable amounts of underground sloping, ie  d i f f i 

c u l t  to explain oa the aeeumption tha t the fau lt ie  of 

poet-m ineralieetion age. I t  can be seen, however, in 

the section on P late  V, tha t MacDonald’s 4 Lev e l , the 

lowest, i s  not fa r  b*’1 ow the position  where the contact 

sone was oefore erosion The nature of the material 

sloped a t  MacDonald*e also  proves th is  to  have been 

dragged in to  the f a u l t  sone, which ie here some 6 to

10 fee t wide.
I t  ie ,  of course, impossible to s ta te  whether the

o sc i l la to ry  movement on th is  fau lt  was such tha t mineral

ised m aterial might have been uragged in to  the part 

above the contact where both fa u l t  w alls  consist of 

hanging wall rock, though th is  i s  t u i t e  poetib le . %o 

work has been done on the fau lt  in th is  sone. I t  ie  

l ik e ly ,  however, tha t any such occurrence which might 

e x is t  would be of lees  value than e in i l a r  ones in the 

footwmll as, owing to  the more r e s is ta n t  nature of the 

hanging wall rocks, the fau lt  shear *>ne is  only a 

m atter of inches wide where both wall* consist of the

l a t t e r .
The Ifaura  Fault has not been traced as far  on



surface as has the Main Reef i a u l t .  This i s  due to 

creep on the h i l l s id e ,  weathering and the presence of 

ta lu s .  In the west, i t  appears to  end against the 

pegmatite dyke occupying the Bluejacket I a u l t .  This 

f au lt  has in general a s l ig h t ly  f l a t t e r  dip thun the 

Main Reef f a u l t ,  but i t  i s  far  le e s  reg»l?.r, and dip 

end s t r ik e  vary g rea t ly ,  as can be ween on the lec tions

The v e r t ic a l  displacement on th i s  fa u lt  decreases 

f a i r ly  rap id ly  from th irface downward:*; the hori-  

sontal component, on tne other hand, increases consid

erably . Nowhere has the e ffec t  of these fa u l ts  on the 

pegmatites been seen. The occurrence of th i s  fau lt  in 

a m ineralised zone i s  s im ila r  to  tha t of the Main Reef 

Fault.
Mineralised m aterial has been found on the Ivaura 

Fault between the displaced "bar" segments, but has 

genera lly  been too low in value to  be of any importance 

Nowhere has such m aterial been found on th i s  fau lt  out

side the zone of displacement. These two fac ts  combis# 

to  show tha t the movement on th i s  fault has been fa r  

le e s  of an o s c i l la to ry  nature (with consequently le ss  

grinding e f fec t)  than tha t on the Main Reef Fault.

The contact block south of the Ivaura ia u l t  i s  

known as the Ivaura Section, while that north of i t  is  

termed the Ivaura A or O'Dowd’ s Section. The Ivaura A 

Section i s  the same as the O'Dowd's, but in the early



days these were not connected, and were not thought to 

be the earoe fau lt  block. Reference to the eeotione shows 

that th is  should have been obvious. I t  was also not 

known u n t i l  d irec t  underground connection was made some 

years ago thee the Ivaura A is  the same as the south 

block of the %ain Reef Section. The part of the mine 

north of the  Bluejacket Fault can thus bes t be divided 

in to  two p a r ts :  the Ivaura and the Main Reef SeoUone, 

each consis ting  of a fau lted , ir re g u la r ly  mineralised 

tone.
The Ivaura Section thus comprises the Iv e irs  and 

Iveura A, or O’Dowd* s. At present the lower l e t  A s  of 

the north  block are ca lled  Ivaura A and the ipper 

lev 'jlo , above b Level, 0*Dowd*s. The southern portion 

of the Ivaura Section has been worked on surface in 

the form of a small open c a s t ,  which i s  known as the 

"Granite Quarry" because a considerable number of 

s t r in g e rs  of pegmatite from the nearby Bluejacket Fault 

were encountered. The stoping on th is  contact extends 

from the quarry in i r re g u la r  patches to 13 Level, as 

shown on P la te s  7 and TI. This stoping i s ,  however, 

not by any m eans continuous. Ths la rg e s t  stoped *rea 

i s  between 5 and 13 Levels, but th i s  dees not e. c" 

c le a r ly  on P late  7, ee the shoot pi tehee eastwards.

I t  i s  c le a r ,  however, from T’la te  V that the nain 

stoping la  associated  with areas in which d is tinc*
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folding and steeper dipe occur. A ctuallj . th ie  miner

a l isa t io n  i s  associated with frac tu ring  in the fo itw all 

rocks ju s t  below the contact. The fracturing  is  irregu

l a r ,  and forms a complicated branching sjstetu, mineral

is ing  a width sometimes up to 15 fa s t .  Some branches 

converge on the "bar", while o thers branch o ff  into  

the footwall, and recently  considerable amounts oi 

reclamation have been done on these l a t t e r  in the old 

etopee.
Where there  is  a disturbance in the rock*, such 

as th a t  a t and below the '’Granite Quarry", and tha t 

in the v ic in i ty  of 5, 8 and 10 Levels, such frac tu ring , 

as would be expected, ie  more in tense, with cons quently 

more in tense  m inera lisa t. i .  In areas where the rocks 

are r e la t iv e ly  l i t t l e  d isturbed, the frac tu ring  i s  but 

weakly developed, with consequent weak m ineralisation. 

Where there has been folding, the frac tu ring  and shear

ing which occur generally  only in the footwall rocks 

as being le ss  r e s is ta n t  to  such s tre s se s ,  tend to con

cen tra te ,  n a tu ra lly  enough, in the neighbourhood of 

the contact and the "bar". In other places where there 

has been l i t t l e  or no folding, such fractu ring  as has 

a c te i  as passages for t h e  hydrothermal solutions has 

not been c o n c e n t r e . o d  in any one s n n e ,  being r a t h e r  

s c a t t e r e d  a n d .  of course, fa r  le ss  in tense. Thus 

i n t e n s e  m i n e r a l i s a t i o n  of economic value i s  associated
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generally  In th i s  part of the mine with gentle  folding 
in the ’’bar" ho~ieon, with consequent fracturing  in the 

weaker footwall rocks. Elsewhere, sporadic values are 

occasionally  found near the contact, and well in toe 

footwall on i r re g u la r  and imporsistent f rac tu res . In 

the lower section  of the mine, as w ill be seen la te r ,  

where the  folding is  far  more intense, the re la t iv e  

movement between hanging- and footwall rocks in the 

v ic in i ty  of the contact has resulted  in an in tensely  

sheared and fractured  sons ju s t  below the "bar".

Passage of so lu tions in th is  area, the re fo re , has 

been confined to  a sone ju s t  below and within parte  of 

the "bar" , with the hanging wall rocks acting  as en 

impermeable blanket. In th in  area, therefo re , the 

hanging wall rocks have confined the solutions to  the 

contact sone by v ir tu e  of th e i r  impermeability, while 

in the Maid of de Kaap Section the so lu tions have been 

lees  c lo se ly  confined to  the v ic in i ty  of the contact, 

and then only by v ir tu e  of the fact that the footwall 

rooks near the contact frac tu re  and shear  under s t r e s s  

with g rea te r  ease than do the hanging wall rooks above.
In the 0‘ Dowd’s Section, the association of econo

mic m inera lisa tion  with gentle  folding a t  and below 

the quarry i s  c le a r ly  shown on P late V. The quar ry 

i s  ac tua lly  on a se rie s  of f rac tu res  below the contact. 

In the Ivaura A Section th is  association i s  s ta r t l in g ly  

c le a r ly  portrayed. The main stoping i s  between 11 and
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from 10 Level, i t  i s  read ily  seen tha t the dip ie eoae 

35-40 .town to a point just above 11 Level. Between 

11 and 12 Levels the dip is  nearer 60°, and the whole 

area i s  atoped out. Below 12 Level the dip drops sharply 

to some 30°, and the stopin# stops abruptly. A l i t t l e  

d is tance  east of the shaft the re  i s  a small area be

tween 12 and 13 Levels where the dip i s  steeper, and 

here again there  i s  a considerable amount of ground 

sto>ed out.
The two p a r ts  of the Main Lieef Section, north 

and south of the fe u l t ,  have both bean worked extensively 

from open cast workings on surface more or lees  oontin- 

uouuly down to 8 Laval. P la te  VI shows very c lea r ly  

the re la tio n  between disturbance on the contact and the 

extant of stoping. In thiw area the stoping has con

tinued some d istance from the fau lt on both north and 

south sides, and i t  i s  evident tha t the disturbed and 

mineralised sone has extended fa r ther  on s t r ik e  here 

than in the Ivaura area. In some places in the Main 

Beef Section, f rac tu res  from the footwall rooks just 

below the contact have penetrated the bar in to  the 

hanging wall rocks. In some cases these frac tu res ,  

produced by r e la t iv e  movement in the v ic in i ty  of the 

contact in disturbed areas, have pers is ted  ir  the 

hanging wall rocks ju s t  above the "bar" for qui*. 

considerable d ie te r  we. These frac tu res  have been

m in e ra l ise d  in  the  llaiv goef S ec tio n ,  g iv in g  r i s e  to
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a blotched type of m inera lisa tion  locally  known ae ^outh 

eef. Thin ban been extensively etoped in eone plaoee. 

(See P la te s  VI and VII.) Occasionally in such areas 

four P a ra l le l  horizons, one above and one below the "bar" 

in each fau lt  block, have been worked, as is  shown on 

P la te  VII.
Pa tween 12 and 16 Levels in the Main hsef Section, 

ae i s  seen on P late  12, there  i s  a considerable amount 

of f rac tu r ing  ju s t  below the contact near the Main Keef 

Fault. This has been opened up re la t iv e ly  recently , 

and in  places has proved to be exceedingly r ich . This 

cone ifc also more or le s s  along the lin e  of in te rsec tion  

of the Main iieef Fault and the contact horizon.

Farther east in the Maid of de Keep Section, where 

there  he< tan l i t t l e  or no disturbance, there has been 

s im ila r ly  l i t t l e  or no m inera lisa tion .

Thus in tha t part of the mine north of the Blue

jacket Fault, the main fau lt in g  . s  probably due te  

y ie ld  to  s t r e s s  in areas which have been previously 

weakened by gen tle  folding, frac tu ring  and mineralisa

tion . I t  is  more or le s s  c h a ra c te r is t ic  of th is  part 

of the mine tha t the fau ltin g  is  f a i r ly  simple, the 
folding gen tle , and the m ineralisation associated with 

eyeteme of frac tu res  which are re la ted  to the folding.

The dips of the contact horiton in the ?'aid of 

de Kaap Section range from v e r t ic a l  to 20* -outh.
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The frac tu ring  in th i s  part of the mine, though 

often complex, remains d e f in i te ly  in the category of 

f rac tu re  aya terne, while the corresponding sonee in the 

lover part of the mine, which ia  much closer to the da 

Kaap Granite and therefore far more in tensely  over

folded and fau lted , belong to  the category of sheared 

sones. As would be sxpeoted, the fractured and con

sequently mineralised areas in the upper section of 

the mine y ie ld  a much smaller tonnage per claim over 

the area than do the intensely folded and sheared arena 

nearer the  g ran ite .  This i s  compensated, however; the 

shear zones below the contact in  the southern part, of 

the mine o ffe r  a wider and fre e r  passage for so lutions 

than do the t ig h t  and often ta lc - l in e d  and gouge-filled  

frac tu res  of the northern p a r t .  M ineralisation along 

these f rac tu res  i s ,  the re fo re , whare conditions are 

rendered unusually favourable by fracture in te rsec tion  

or "forking", often of amazing richness. Hecently 

placas have been found on these f /ac tu res  where there 

i s  a solid  sons of rock up to 1 inch wide, so impregnated 

with fine native gold as to possess a du ll yellow 
colour. Such places are sometimes as much as 50 feet 

by 10 c r  more. I t  is  on record1 that one slope in

the old Maid of de Kaap Mine assayed l4> of gold for

^•Mineral Iieeources of the union of outh Africa, 
3rd Edition, 1940. P. 1^5.
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a short time. This richneep of tho northern part of 

the mine le  re f lec ted  by the pest production figure® 

already given, ae well ae by recent return®. Parte 

of the eouthem section of the mine have aleo yielded 

fabulously rloh ore, but th ie  is  not ®o common a® i t  

1® In the Mala of de Kaap Section.

South of the Bluejacket Fault the etruoture* are 

much more complex, becoming Increasingly eo toward the 

south, tha t I p , toward the de Kaap Valley Granite.

These structure® also  Increase in  complexity from 

west to  e a s t ,  a® can read ily  be seen by a glanoe at

the sections on Plate® V to XI.
Broadly speaking, the s truc tu re  south of the Bluw- 

’acket Fault l e a  se r ie s  of an t ic l in e s  and synclinee, 

in places complicated bj fau lting . For purpoeee of 

descrip tion  i t  w ill be beet to s ta r t  from the Prince 

Consort Section, ju s t  south of the Bluejacket Fault, 

and work progressively  southwards and southeastward*, 

examining each fold in tu rn . In th is  way the con

t in u i ty  of the structure® fro r  the Maid of de Kaap 

southwards to  the Roordkaap River w il l  best be broight

out.
The whole process of m ineralisation  of thin 

lower and in tensely  folded part of the mine hinges
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upon the ee ries  of an tio linee  and BjnclineB. Ae has 

been s ta ted  on page 66, "the shear soaes below the 

contact in the southern part of the mine o ffe r  a wider 

and f re e r  passage for so lu tions than do the t ig h t  and 

often ta lc - l in e d  and gouge-filled  fractures of the 

northern p a r t ."

I t  i s  c lea r  from what has been s ta ted  tha t the 

fo )twall rocks y ie ld  more ea s ily  to s t re s s  than do the 

herder and more re s is ta n t  hanging wall rocks. Thus 

when folding takes place, drag and d i f f e re n t ia l  move

ment are  bound to occur in the footwall rocks, in the 

v ic in i ty  of the contact. The more intense the folding 

the more pronounced w il l  th i s  effect be. The re s u l t  

of th i s  i s  tha t the footwall rooks below the contact 

in the highly folded southern p a r t  of ihe mine are  

not traversed by a se r ie s  of anastomosing frac tu res  

as they are in the Maid of de Keap Section, but ra ther 

become in tensely  sheared for from 4 to d feet below 

the contact. This shearing sometimes takes the form 

of vast numbers of c losely  spaced shear planes, more 

or le s s  p a ra l le l  with the contact; sometimes the rook 

i s  r e c o n s t i tu t e d  to become a ta lc  sc h is t ,  and some

times i t  becomes a trem olite  sch is t  with a high pro

portion of t a lc ,  and with the trem olite  needles 

lying in a l l  asimuths in planes p a ra l le l  to the 

contact. M in e ra l is a t io n  of such rocks re su l ts  in
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a banded ore of the type i l l u s t r a te d  on P late  1X1,

Fig. 3.
The repult of a l l  th is ,  ar. ie  s ta ted  above, i» a 

shear sone from 1 to 10 fee t wide ju s t below the bar, 

which o f fe rs  a re la t iv e ly  free passage for hydrothermal 

so lu tions which impregnate the sheared and fractured 

rock. This shearing i s ,  of course, bound to a f fec t  

the "bar" to a ce r ta in  extent, and the lower part of 

the l a t t e r  also sometimes shows the e f fe c ts  of the 

movements. The process of "bar" formation was more 

or le s s  contemporaneous with the l a t e r  part of these 

movements, and the e a r l ie r  part of the m ineralisation 

cycle a lso  overlapped these processes to a ce rta in  

extent. Contemporaneous with the shearing, a ce rta in  

amount of f rac tu ring  also  takes place.

As the sheared and folded areas offered a f a ir ly  

easy passage for so lu tions, while confining them 

beneath the impermeable hanging wall, the c re s ts  of the 

a n t ic l in e s  were the s i te s  of a ce rta in  degree of slowing 

up and stagnation of so lu tions, with consequent deposi

t io n . Papenfus1 hats mentioned th is  p r inc ip le  of the 

confinement of so lu tions beneath an impermeable hpnMig 

wall in connection with the Consort Mine. I t  follows, 

the re fo re , th a t  though a ce rta in  amount of ^ n e r  1 >ra-

iTranr. G.S.S.A., Vol. 37. 193d. Pp. 279-287
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lion took place a t  odd lo ca lly  favourable epote, the 

heavieet deposition took place within the oreete of 

the an tic l in eu . Thie ie  found to be the caee through

out the  eouthem folded portion of the mine, and though 

mineral illation leading to ore of economic value natur

a l  1 /  doe* not occur a l l  along the an tic l in e* , i t  ie 

n e ter the leee  the caee tha t the r ich e s t  and beet ore 

ie  foand on and near the oreete  of a n t ic l in a l  folds.

The shape of these folds hns to a ce rta in  extent been 

modified since m inera lisa tion , and th is  occasionally 

leads to some anomalies. In these oases the m etallic  

minerals can be shown to have been deposited a f te r  at 

l e a s t  the major p a r t  of the folding had taken plaoe.

As the rocks cooled somewhat, residual s tre s se s  

superimposed fau lt in g  on the folds as the zone of 

p l a s t i c i ty  began to  recede. This has resu lted  in 

eome minor fa u l ts  which carry  mineral!oation not of 

the "dragged in" v ar ie ty . Of course, a f te r  the miner

a l i s a t io n  cycle had been completed, a good deal of 

minor feu lting  of various kinds took place, and these 

l a t e r  fa u l ts  have added considerably to the complexity 

of the  position . Many of them took place very shortly  

a f te r  m inera lisa tion  had been completed, and " re e f  

has occasionally been dragged considerable d iitances  

in to  the fau lt  tones. These have often constitu ted  

ore bodies of no minor importance.
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The Princs Ooneort Section, a pert of the old 

Consort property, i s  s t i l l  re la t iv o ly  l i t t l e  disturbed.
I t  can be seen on P la te s  II  and XI in section and plan 

respectively . This area has been fa i r ly  thoroughly 

opened up, but has yielded only a re la tiv e ly  small 
tonnage of ore. "'he areas which have been sloped show 

tha t the major part of the m ineralisation was associated 

with frac tu res  some 5 to 30 fee t below the 'bar11. la  

some places where development on the "bar" has shown 

no values, c ross-cu ts  in to  the footwall have in te rsec ted  

frao tu res  carrying payable values. This i s  p a r t ic u la r ly  

the case in the gently  flexed area ju s t  north of the 

point where the Prince Ooneort outcrep crosses from 

the north to the south lank of the Consort Creek, some 

1000 feet along the outcrop from the Bluejacket Fault. 

Towards the east end of the Prince Consort Section, 

the effec t of drag on the Bluejacket Fault i* very 

much in evidence. TU average dip of the reef horizon 

in the Prince. Consort area i s  some 4.M edfcth.
Wot far below the bottom of the Prince Ooneort 

workings the contact turns up again to an east dip on 

the north flank of the Betty Quarry Anticline. This 

fold i s  not sharp, and does not appear to be very 

p e rs is te n t ,  though there is  in su ff ic ie n t data con

cerning i t s  behaviour in depth. I t s  south flan* 

dips south a t some 35°, and i t  has a fa i r ly  steep
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p itch  in a southeasterly  d irec tion . On the c res t of 

th i s  rn t ic l in e  on surface there i s  a small open cast 

working, from which the fold has baen named. There 

ia  l i t t l e  known about th is  fold below the floor of 

the quarry, though i t  i s  said tha t f a i r ly  good values 

were found in the quarry I t s e l f .

South of the  Betty Quarry, the outcrop turns 

sharply south, and takes on a dip ranging from east 

through v e r t ic a l  to some 80° west on the northeast 

flank of tho Hard Cash A nticline. This l a t t e r  i s  a 

closed overturned fold whioh can be traced on surface 

for some 1500 fee t .  L i t t l e  work ha* been done on the 

east limb, but a considerable amount of development, 

some stoping and some open oast work have been done 

on the west limb, whioh i s  generally  nearly v e r t ic a l .  

The point a t  which the c re s t  of th is  a n t ic l in e  pitches 

below surface has not been d e f in i te ly  located, as i t  

i s  on a f a i r ly  steep h i l l  elope, and i s  covers* by 

surface debris . The stoping in th is  area in the Hard 

Cash workings has been done mainly in the bar i t s e l f  

which a t th i s  point is  some 5 to 16 feet th ick  end 

c a rr ie s  most of the m inera lisa tion . Values in these 

workings are in general low, being of the order of 

8 to 4 dw te./ton. P la tes  I I ,  I  and I I  show the 

re la tio n e  of the Prince Consort, Betty Quarry and 

Hard Cash occurrences. The axis of the Hard %fh
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A atlo line  rune about 12° ea s t  of aoutb, and the pitoh 

i s  i r re g u la r  to the south. Wo work has yet been done 

on the c ree t  of the fold underground, though th is  is  

one of the prospects which should be followed up. The 

west limb of th i s  a n t ic l in e  runs p a ra l le l  to the east 

limb u n t i l  i t  reaches a p e t i t  southeast of the litkoppiee 

Quarry. From here the outcrop turns westwards, main

ta in ing  a west to southwest dip to the Witkoppies 

workings, in which the dip i s  soue 25° south.

The Witkoppies workings are s itu a ted  near the 

trough of the overturned syncline, of which the south 

limb forms the north  and lower flank of the overturned 

Intermediate A nticline. This, as w ill be seen l a t e r ,  

i s  not a p a r t ic u la r ly  favourable location  for m inerali- 

sa tion , and values have generally  been low. The aynolioe 

on the lower limb of which the Witkoppies workings ere 

s i tu a ted  has a d e f in i te  flexure in the v ic in i ty  of the 

workings, and i t  i s  probably the associated fracturing  

in the footwall rocks which has been the cause of such 

m inera lisa tion  as has taken place in th ir  a r e a .  This 

s tru c tu re  i s  shown on P1a te  I I ,  from which ca^ &1po be 

seen the way in which the upper limb of the Witkoppies 

Syncline turns to form the northeast flank of the over

turned Intermediate A nticline. I t  is  the hanging wpII 

rocks in the Witkoppies Synclino above the workings 

which show the spotted c h a ra c te r is t ic  already described.
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end i t  i s  in the area surrounding the Witkoppiee,

Betty Quarry and Prince Coneort workings tha t most 

occurrences of the epidote lo c a lly  known as "bismuth” 

have been found.
The Intermediate Anticline, which i s  overturned, 

and whose ax ia l plane generally  dips west a t  about 35 . 

i s  almost p a ra l le l  to  the Hard Cash A nticline. Nowhere 

has any work been done on the former fold, whose occur

rence and form are shown on P la te s  V to  I I .  The pitch 

i s  ir re g u la r  in  a south-southeasterly  d irec tion .

As can be seen from the P late* , the Intermediate 

A nticline flows smoothly in to  the almost symmetrical 

fold known as Shires’ A nticline. The flanks of th is  

fold dip at some 30-40°, and the axis l i e s  in  a south

east d irec tio n , * itb  a p itch  of soie 10-20° to the 

southeast. The Shires ' A nticline has been s p l i t  more 

or le s s  p a ra l le l  to  i t s  ax ia l plane by a fau lt  which 

here and there  contain* sheared and crushed m ateria l , 

r ich  enough to  be mined. This f s u l t  i s  thus in one 

respect s im ila r  to the Uain Heef fa u l t .  There is  but 

l i t t l e  displacement of the fold. The Shires ' workings, 

which arc s i tu s te d  on the c re s t  of the a n tic l in e  and 

are known as Shires ' kaat, were among the f i r s t  to  be 

operated in th i s  area, and though no records are ava il

able. i t  i s  s ta ted  tha t the ore mined from the top of 

the fold was r ic h  encujh for d irec t  export to  Kngland.



The stoping her been done from ar. «i.it in the ereek bea, 

and ie on the c re s t  of the fold i t s e l f ,  jnet to the

f l a t ,  and follows tL i fold unaerneatk the "bar" alon|

Ju s t  west of the oreea a l i t t l e  etoping has bean

what i s  known as Shires* Went. These workings did nc 

y ie ld  each high grade ore as those in Shires* East, « 

they are  iomewhat too far down the flank of the fold.

South of the Shires* A ntic line  i s  a symmetrical 

B y n o l i n e  which in turn gives way to what i s  known as 

the C Winee A nticline, the l a s t  of these folds which 

can be seen on surface.
The C Wins* Anticline p itches down below sarfae< 

some 500 feet eas t of No. 1 Shaft, which i s  sunk on 

the south flank of the f v l d .  Nc. 6 Shaft, as can be 

seen on P la te  I I .  i s  sunk in the hanging wall rocks

above the fold. At Id Level, th i s  shaft meets the 

contact. This a n t ic l in e  has been much broken up by 

fau lt in g , and i s  complicated by a ce rta in  amount of 

minor folding. Platen IX. X and XI i l l u s t r a t e  th is  

feature . These c h a ra c te r is t ic s  have considerably 

enhanced the d i f f i c u l t i e s  attendant upon opening up 

th in  area. None of the fau lt in g  i s  on a large scale , 

but i t  i s  su f f ic ie n t  to  make development d i f f i c u l t .

east of section  GH in P la te  T i l l .  The stops i s  fa i r !

the axis

done on the south flank of the Shires* A ntic line , is
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In the ea rly  days of mining a good deal of development 

and atoplng. both underground und open oast* ver* done 

Od and near the oreet of the C Winze Anticline* from 

which f a i r ly  hl#^i grade ore wee obtained, i s  th is  

work wee neer surface in more or le s s  weathered m ateria l , 

much of i t  hae become inaccess ib le , due to  caving.

P la te  2 shows an area in  which examination of the 

Shires ' A ntic line  haa commenced from a cross-cu t free 

the workings on the C Winze Anticline. This cross-cut 

trave rses  the eyncline beteoer the two folds, and 

show! e b eau tifu l cros»>section of the s tru c tu re s .

Such crose-cu ts  do away with much useless development 

around the troughs of synclines, and can be used 

where the  s truc tu res  era reasonably well understood.

I t  is  the south flank of the C Winze Anticline, 

with the folding developed on i t ,  that hae been ine t 

thoroughly onened un and i s  best known. This consti

tu te s  whst i s  known as the Quean Consort Section of 

the mine.
West of Wo. 1 Sheft, shown on P late#  II and i l l ,  

th i s  section  of tu t  n ine is  l i t t l e  d isturbed, and tha t 

almost e n t i re ly  by minor s t r ik e  fa u lts ,  mostly with a 

reverse throw of from 3 to fee t. In the t io in i ty  

of Wo. 3 Shaft and westwards, the dip i s  com  40° 

eoath e t surface, .flattening to about 26-30° arounc 

the 9th le v e l .

I
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Generally epeaking, the atoping which hae been 

done weet of No. 1 Shaft hae been on email iso la ted  

"blobe' of a in era lieed  ground. These hate evidently 

been formed at lo ca lised  points where conditions have 

been favourable for deposition. Host of the ore from 

th i s  part of the mine was of medium grade. At one 

place west of No. 3 Shaft, there i s  a etope covering 

a la rge area, uncords show tha t the ore was medium 

to  low grade, but as no work has been done in th is  

area for some years , l i t t l e  i s  known concerning the 

conditions of m inera lisa tion . West of th i s  shaft the 

ground i s  undisturbed, apart from the gentle  f la t te n 

ing in the dip. The workings do not go fa r  enough 

west to  give any d e f in i te  information concerning the 

s tru c tu re s  towards the trough of what would appear 

to  be the main synoline. The only indication found 

underground with regard to th is  point is  the consistent 

general decrease in dip southwards, on the lower leve ls .  

From No. 1 Shaft eastwards the s truc tu res  rapidly  

assume bewildering complications.

P la te  711, drawn on the axis of No. 1 Shaft,

Fhowo the contact to maintain a steady dip from su r

face, a t  the outcrop of the south flank of the C 

Winzj A nticline, down to a point some 30 fee t above 

6 Level. Above th i s  point a l i t t l e  etoping has been 

done here ana there , but none of i t  i s  very extensive 

At the point mentioned (about the elevation of 5 Level)
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ooeplioatione suddenly appear in the form of a fau lt 

*one a t the northern l im it  of a well-defined a n t ic l in a l  

e truo tu re . This fold f i r s t  becomes noticeable above 

6 Level, some 200 feet west of No. 1 ohaft. Here i t  

s t a r t s  as a local, f la t te r in g ,  becoming more oosroreseed 

eastwards as the shaft is  approached.

This fold , which i f  now Known as the 7 Level fo ld , 

p itches  gently  but e r r a t i c a l ly  eastwards, and has been 

followed some 700 fee t erict of *0 . 6 h a f t .  I t s  axis
.  : ; S

s t r ik e s  about JO" south of east, and i t  becomes s tead ily  

more complicated towards the ea s t;  that i s ,  towards 

the area in which a l l  the folds from the Hard Cash Anti

c l in e  southwards would seem to be converging. This area 

i s  l ik e ly  to roduoe sore in te re s t in g  s tru c tu ra l  pro

blems, and probebly also a good deal of ore.

The 7 Levtil Fold in the v ic in i ty  of No. 1 Shaft 

i s  s p l i t  along the c re s t  ?.i«a by a v e r t ic a l  fa u lt ,  

which a t  th is  point has a down throw on the south side 

of some 4 to 5 fe e t .  This displacement increases rapidly 

eastwards, end the a n t ic l in e  thus become#; s p l i t  in to  

two d is t in c t  p a r ts ,  of which the upper extends some 

350 feet eastwards without noticeable p itch , before 

i t  " f la t te n s  out" and becomes indis tinguishable  in 

the maze of s t r ik e  fa u l ts  between 4 and 6 Levels, Just 

west of H). 6 His f t .  This upper ha lf  of the a n t ic l in e  

has been f a i r ly  thoroughly stoped out, and i t  is  known
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til

tha t the Rtopee In the folds in thin area and above 

No. 1 Shaft were exceedingly r ich . Lantwarde from 

thin  shaft the v e r t ic a l  fau lt  s p l i t s  into  several 

branches which p e rs is t  with varying dips to  a point 

a t l e a s t  500 feet east of No. 6 Shaft. Such conditions 

superimposed on increasingly  complicated folding natur

a l ly  r e s u l t  in very complex s tru c tu ra l  conditions.

When, as i s  the case here, the folds are mineralised 

and the fa u l ts  often contain "dragged in" reef  matter 

of economic value, the workings become very complicated 

and d i f f i c u l t  to  understand without long and p a in s tak ing  

examination. 1

The fau lt  which s p l i t s  in two the 7 Level Fold 

near flo. 1 ohaft has a displacement of some 40 fee t 

a t  a point about 300 fee t east of the sha ft .  Here the 

southern half of the a n t ic l in e  i s ,  by reason of i t s  

eastward p itch  ana the increased displacement on the 

fault* below the elevation  of 6 Level, while the 

northern h a lf  remains ju s t  above 4 Level. In th is  area.% 

there fo re , the existence of the southern ha lf  of the 

fold was not recognised u n t i l  recently , with the re su lt  

tha t i t  had not been opened up between th is  point and 

tha t a t which i t s  p itch  brings i t  to the elevation of 

7 Level, some 500 fee t fa r th er  east. In th is  v ic in i ty ,  

also , i t  was found recently  tha t on the fau lt between 

the mineralised northern and southern halves of the
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fold the re  war rich  ree f  matter dragged fro* the 

displaced elements. This was etoped in an area where# 

as fa r  as the contact none was concerned, there was a 

’blank” on 6 Level for a considerable d istance, f ig .  5 

(p. 63) i l l u s t r a t e s  the conditions in th is  area.

I t  i s  probable tha t etoping on 4 Level stopped a t 

the point A, p a r t ia l ly  owing to decrease in grade, and 

p a r t i a l ly  owing to the d i f f ic u l ty  of handling broken 

ore. At the point B in the fau lt  stope there i s  an 

in te re s t in g  exposure of a system of tension jo in ting , 

brought about by the flexure near the f a u l t .  6 Level 

d rive  passeu from south to north through the fau lt  

gone a t  a point a short distance west of the section 

plane of Fig. 5. At th i s  point i t  so happened tha t 

the fa u l t  c s rr ied  no m ineralised m aterial.

Approaching Wo. 6 Shaft, the northern ha lf  of the 

fold disappears,w hile the southern h a lf  pitohee down 

to  7 Level and gradually  becono* more complex and 

overturned toward the south, due to an "underthrust" 

from th a t  d irec tio n . Eastwards, as can be seen on 

Platet- I I ,  X end XI, the overturned fold becomes re

cumbent ana more nearly olosed, with considerable com

p lic a t io n  due to minor post-mineral faulting . The 

upper or north limb of th is  fold has been a f a i r ly  con

s i s te n t  and high grade gold c a r r ie r  for a distance 

along the axis of sone 700 fee t. Payable values are 

also  associated with the lower limb in the v ic in i ty

of the area shown on P la te  I I ,
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Thie i s  probably due to the abnormally intense ebeerlng 

and tension f rac tu r ing  in thin area. One part of 7 

Level east of Section UN on P la te  XI ie  confusing on 

account of the fact that here the recumbent fold sud

denly pitches upwards toward the east for a short 

d is tance , and the workings, which for some distance 

west of th is  point are on the upper li&b, are suddenly 

found to be on the lower; tha t i s ,  the stops hanging 

wall changer suddenly from hanging wall rocks to f o i t -  

wall rocks. This change takes place over a horizontal 

d is tance of about 20 fee t .  In th i r  connection i t  must 

be noted that in th is  area the lower and upper limbs 

are separated only by about 10 feet of footwall rooks.

Kork ie  a t  present in progress in an attempt to 

follow th is  fold eastwards. I t  becomes increasingly 

complex, and i s  much disturbed by fau lting  in a l l  

d ire c t io n s .

Just east o f  f o. 6 Uhaft on the elevation of 3 

Level, another fold begins to  take shape, becoming 

more well defined as i t  is. followed eastwards. This 

fo ld , known as the 3 Level /n t io l in e ,  pitches gently 

but e r r a t i c a l ly  eastwards, and the axis l i e s  in a 

sou theasterly  d irec t io n . The c res t area of th is  an ti

c l in e  has been stopeu a t odd points east of *0. 6 

Shaft. (Cf. P la te  X.) Southeaetwarde, the 3 Level 

A ntic line converges with a branch of the steep s t r ik e



feiilt previously mentioned, in connection with the 7 

Level Fold. This re la t io n  i? seen Juet ebove 4 Level, 

which ie  here on the f a a l t .  (2ee Plates X and I I . )

At one fo i^ t  enough m lrera lifed  m eterial has been dreegi 

down on the fau lt  for the l a t t e r  to be etoped from 4 

Level.

S t i l l  fa r th e r  eaet, the fau lt hae s p l i t  into 

several branchoe which have broken up the iold in e 

manner which, owing to in su f f ic ie n t  exposures, is  

not yet fu lly  understood. 4 Level a t th is  poiut ie  

s t i l l  below the cr<3st. ana the fa u lt  here exposed 

c o n s is ts  of a zone some 10 feet wide, lit which there — 

are  very u ie to rteo  horses of highly mineralised "bar" 

and fo 'tw all rock, dragged to the elevation of 4 Level 

by o sc il la to ry  movements. Fig. 6 i s  a sketch (not to 

scale) of the appearance of the fau lt  sone as exposed 

in a winze following i t  down from 4 Level. Owing to

S
• ry 'r-rt n o o r  of 4 Level Crosscut

irm Mineralised material

Sheared ta lcose  
footwall rock

/ /  ta u l t  planes



86
the nature of the occurrence, i t  carnot be expected to 

o e rs is t  any distance below th is  leve l.

On P la te  IX a la r^e  stope is  shown between 2# and 

8 Levelb, well in the iu n w all .  This rtope does not 

reach the 'bar" and i s  wholly within the footwall rooks. 

The mineralised tone a t th is  point was some 50 feet 
wide and extended for a d istance of some 200 fee t on 

s t r ik e .  As can be seen in the section, the occurrence 

i s  in an area which is  but l i t t l e  folded. The mineral

ised  zone consisted of a great many branching and 

in te r la c in g  frac tu res , a l l  more or le ss  p a ra l le l  to  

the con tact, which at th* point i s  not mineralised.

This i s  evidently  an occurrence of a type sim ilar to  

those found in the Maid Main Keef Section, and such 

bodies may be expected to occur a t  odd poin ts  where 

folding i s  not in tense , in the pert  of the mine south 

of the Bluejacket Fault.
I t  has been mentioned tha t a t some places well 

w ithin the footwall rocks there occur le n t ic u la r  bodies 

of hanging wall rocks which have, for the most p e r t ,  

been converted to "bar" m aterial. On P late  12 there 

i s  shown a long orose-cut north on 7 Level. This passes 

through footwall rocks for i t s  en t ire  length, with the 

exception of one or two th l r  and impersistent bands 

of hanging wall rock which have been converted to

brown oherty "bar". , x
til \  ’x
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Junt east of th in  pection there i s ,  on 8 Level, 

a s im ilar croer-out north which extends some 600 fee t. 

Most of the rock exnosed i s  footwall rock, except 

towards the end. where the l a s t  150 feet or so of the 

C 'oss-cut are in hanging wall rook and "bar” matter.

The laminations in th is  rock show that i t s  south dip 

i s  decreasing northwards* tha t i s ,  i t  i s  conforming 

more or lo ss  to the general a n t ic l in a l  s tru c tu re  of the 

contact above i t .  As th is  banc of impermeable rock 

appears to  be f a i r ly  p e r s is te n t ,  i t  was considered 

l ik e ly  tha t m inera lisa tion  of the same type as that 

on the main contact might ex is t  on a smaller scale 

in the v ic in i ty  of i t s  lower contact. A d r i l l  hole 

confirmed th i s  idea when i t  yielded core containing 

some gold from the footwall rock just below th is  band, 

which here would seem to have a true thickness of some 

100 fee t .  This area has not yet been opened up and 

examined, and though the s is e  of any ore body here 

would d e f in i te ly  be con tro lled  by the extent of the 

lens of hanging wall rock, e t c . ,  i t  should be investi

gated.
The above shows tha t throughout the mine the occur

rence of payable ore bodies i s  intim ately re la ted  to 

the s tru c tu re s ,  and tha t even with a complex se t of 

conditions such as are above described, ce r ta in  areas 

in which ore bodies are  l ik e ly  to be found can be

r



86
se lec ted  and examined, while others may be more or l e u  

neglected in the knowledge thet any occurrences therein 

are l ik e ly  to be email, o i  lower grade# uni therefore 

not to be d e l ib e ra te ly  sought for by closely spaced 

development.

In a mine exhib iting  s tru c tu re s  and fau lting  con

d it io n s  much as are exposed in tha ”«* Consort Gold 

Minor., L td ., the construction and maintenance of more 

or le s s  s im plified  g lass sheet models i s  of inestimable 

ass is tance  in the mining operations, as well as in the 

so lu tion  of the geological problems, which are of 

da ily  occurrence.

The following statement re la t iv e  to the Hew Consort 

Gold Mines, L td . , "The dip being f a i r ly  f l a t ,  ore shoots 

have appreciable area l ex ten t, thus approaching f l a t  

ree f  condition* of the Sebie—Pilgrim ’s best region"!

requ ires  no comment, except that i t  has obviously been 

made in complete Ignorance and without even the s l ig h te s t  

bas is  of invert!gn tion . Immediately subsequent to  the 

above-quoted statement appears the following: "The

lo c a l i ty  being disturbed by f a i r ly  large fau lts ,  some 

doubt e x is ts  whether only one horizon i s  being exploited." 

From the foregoing d ep c r i- t io r  i t  cen be read ily  

appreciated th a t  any such doubt can have but l i t t l e

--------------------------------------------------   - V
-mineral heeources of the Onion of South Africa,

Jrd  ed it io n , 1940. ?. 165*



foundation.

Hall a ta tee , "In sp ite  oi the nearly always very 

regu lar  etructu*-# occasional r o l l  in the dip is  

noticed, extending over e few yards only and associated 

with higher values in the r e e f ?uch a statement 

oan apply only to very lim ited parts  of the Queen 

Consort fac tion , which i s  the subject of h is  descrip

tion . He e ta tav  fu rthe r, with reijard to the "bar",

" I t  i s  a vary uniform u n d ilfa ran tia ted  rook, irwe from 

or showing only the s l ig h te s t  trace  of m ineralisation , 

and cons is ting  wholly of s i l i c a . W i t h  regard to  the 

f i r s t  anu l a s t  p a r ts  of th i s  statement, the description 

of the "bar" already given shows tha t these are not 

co r re c t ;  with regard to  the middle p a r t ,  i t  must be 

repeated th a t  in the Hard Cash ection the . neralired  

bnnd i s  wholly within the "bar", and in the other parts  

of the mine the lower p»*t of the 'b a r” i s  f req u en t ly

in tensely  m ineralised.
On page <Ati3 Hall s ta te s  tha t the date of the 

r l d i n g  i n  the Consort area i f  poste rio r  to that of 

the reef as well as to  tha t of the underlying basic 

rook. In th is  connectiot i t  must be borne in m i n d #  

tha t the " r e e f  i s  ac tua lly  basic fcotwall roc it which

*Geological hurvey kamoir Wo. 9, p. 2*7
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haw been raineralieed along frac tu res  and shear zones 

formed as a coro lla ry  of the folding. He ac tually  

alno notee here tha t folding ia associated with higher 

gold valuea. Immediately afterwards he s ta te s ,  ’’the

payable shoots assume the shape of lenses, whioh

are  not defined by any s tru c tu ra l  fea tu re s . ,

Hall s ta te s  on page 349̂ - th a t  the ree f  i t s e l f  i s  

probably a metamorphosed and mineralised sedimentary 

rock, eigne of the originaJ bedding of which are s t i l l ,  

occasionally eeeh. The nature of the reef  renders 

th is  statement exceedingly unlikely, as the mineralised 

shoots grade o ff  l a t e r a l l y  and away from the bar in to  

footwall rocks, and as w il l  be seen l a t e r ,  i t  i s

ac tu a lly  made up of these rooks, mineralised and

a l te re d .  His whole discussion on the orig in  of th i s

ree f  does not stand under recant investiga tion . He

asserts* ' th a t the presence of "g ran it ic  veins” in 

the Top Mine, which now co n s ti tu te s  S h ire s ',  Witkoppies, 

Hard Cash and Prince Consort, "shows tha t they are 

the ore b ringers ."  These’Veins" or pegmatites oan 

everywhere be shown to be l a t e r  than the mineralisa

tion . nnd they bear no **eletion to i t s  kind or degree.

The Entente Vine, whioh Hall describes on pages

*0p. c i t .
*0p. c i t . , p. 249.

__
__
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249 and %5()1, ie  now known as the Witkoppiea Section.

He s ta te*  herw, "There i» no defined reef , but gold

ooo-ire in enall aiiuant more or I ofr a l l  over the work

ings, ie  ueuelly free m illing  and not v ie ib le ;  th is  

would apply to a thickness of about 40 fe e t ."  As has 

bean mentioned before, these workings are s itu a ted  

under a flexed overturned syncline, and the mineralisa

tion i s  probably due to the tension frac tu ring  associated 

with the flexure.
,-J9

Hall gives no descrip tion  in Geological Survey 

Menmir No. 9 oi the Maid of de Keep Mine, one of the 

mot., important in the d i s t r i c t .
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fli QcttJxrtttQi.
io r r  types of ore body have beer, enumerated as 

occurring in the Hew Consort Gold Mines, Ltd. Thene 

a re : -

(1) The Contact Type

(2) The Fracture ’̂Beefe’1

(3) The South "tieer
(4) The Fault ,,heefBw
The re la t io n  between these types has already been 

describee, and th e ir  mode of occurrence outlined . In 

th is  chapter they w il l  be discussed in further d e ta i l .

I  '
(1) The Contact Type of Ore QdOurriga | »

imtaaral
This type of m ineralisation i s  found mainly 

in the southern p a r ts  of the mine. e . g . . Prince Consort,, 

Betty Quarry. Hard Cash, Shires' and Queen Consort. I t  

i s  typ ica lly  developed in areas where the folding i s  

f a i r ly  in tense , with the consequent development of shear, 

tones in which the ore is  developed under and p a r t ia l ly  

within the "bar". The occurrence of th is  type of ore 

development i s  in tim ately  asoooiatod with the folded 

areas, not only in so far as the development of the 

shear sons solution passage is  concerned, but a lso  in 

the matter of lo c a lisa t io n  within the an t ic l in es .
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( I t  frequently happens that where the in ten s ity  of 

the folding lo ca lly  decreases, the tone of shear gives 

way to wysterns of d e f in i te  frac tu res  which y ie ld  ore 

,odies of Type 2 in the foregoing l i s t .  This is  known 

to  occur in  the Queen Consort Section between 2& ana 3 

Levels a t No. 6 Shaft, in  one place in the Shires’North 

workings, in Xitkoppies and in Prince Consort.)

The type of ore occurrence here under review has 

been the source of most of the ore mined from the Con

so r t area , end has been the source of a l l  but a l i t t l e  

of tha t mined from the portion of the nine south of

the Bluejacket Fault.
This contact type of ore development i s  character

ised by an in d e f in i te  lower l im i t ,  as the in te n s i ty  of 

the m inera lisa tion  grades o ff  downwards in to  the foot- 

wall rocks. The payable rone i s ,  however, seldom more 

than 5 fee t wide, and i s  usually  some 3 to  4 fee t .  The 

upper l im it  i s  more sharply defined, for though the 

m ineralisation  shades o ff  upwards into the "bar", the 

gradation i s  na tu ra lly  more rapid.
In some pieces the "bar" i s  o « p le te ly  barren, but 

th i s  i s  generally  the case where m ineralisation has not 

been very intense and gold values are of the order of 

3 to 5 aw ts./ton  over the stope width. In such ce*et< 

no sign of m inera lisa tion  i s  v is ib le  to the naked eye. 

though the presence of a rsen ica l minerals i s  shown by
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the fact that the rock gives off the ch a rac te r is t ic  

g a r l ic  odour when i t  i s  struck  with a pick. In these 

places the shearing has not been unusually in tense, or 

the re  has been no stagnation of solutions, and the min- 

e ra l is a t io n  has been confined to the footwall rocks 
ju s t  below the contact.

The common case in the more highly mineralised 

areas i s  tha t in which fine  grained sulphides, mainly 

areenopyrite , are v is ib le  in the footwall rook, while 

there are bands and s tr in g e rs  of the same mineral in 

the lower p a r t  of the 'b a r ' .  Such areas may show gold 

values up to 40 dw ts./ton in places.

barely the lower part of the "bar" presents a 

banded appearance in which there are a l te rn a tin g  bands, 

up to 1 inch wide, of almost massive areenopyrite and 

the "bar" m ateria l . In such cases the footwall rock 

below the "bar" also contains bands and s tr in g e rs  of 

f in e  grained sulphide. Occasionally in intensely 

m ineralised areas of th is  type, gold associated with 

the  sulphides can be seen with the naked eye. Such 

occurrences are, of course, characterised by fabulously 

high gold values.
As has been mentioned above, the mineralised band 

frequently  includes a part  of tho "bar" as well as the 

sheared tone in the footwall rocks ju s t  below. In 

hand specimen, mineralised "bar" is  the usual very hard.
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brownish, laminated c h e r t /  rock with the addition of 

bands, s tr in g e rr  and lenser of sulphides, .heee lenp«% 

are always p a ra l le l  to the o rig ina l l a m in a o n ,  and ra.igy 

from a se r ie s  of tiny  grains to so lid  maseite layers  ot' 

sulphide, sometimes up to 1 inch in thickness. In the 

le s s  in tense ly  and moderately mineralised areas the 

arsenopyrite  which co n s t i tu te s  the ch ief sulphide can 

almost always be seen to occur as ac icular c ry s ta ls  from

l-Sem. in lengtn and from •l-*5mm. in thickness. These 

are sometimes so numerous se to re su lt  in a fe lted  maee 

within the sulphide layers , which indiv idually  are 

seldom more tha% i '1 th ick , tiucn a mineralised son* in 

the "bar" may Vi a foot or more th ick, and the a l te rn a t

ing bands of eo' ""loss v itreous  vein quarts, brown 

cherty quartz , aw  matted arsenopyrite needles resu lt  

in a very handsome rock. This occurrence of arseoo- 

p y r i te  needles co n s ti tu te s  what i s  loca lly  known as 

"needlepoint" ore, end i s  frequently rich  in gold.

Occasionally where the "bar" i s  not very thick, 

the impregnation has extended locally  for a few inches 

in to  the overlying hanging well rock. In such cases 

the m inerftlisetion of t h i F  rock is  not intense and 

usually t a k e s  t h e  form of odd arsenopyrite needles 

arranged in a l l  d irec tions  in t h e  planes of sc h is to s i ty .

The nature of the mineral!pea footwall rook in 

the sheared cone defends upon the nature of the rook
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bofore n inoralie& tion, the degree of shearing to which 

i t  has been subjected, and tho in tens ity  of the minerali

sa tion  in  that p a r t ic u la r  area.

Usually the shearing in the area ju s t  below the 

"bar" ia  not aeveie enough to form the ta lc  sch is t  seen 

sometimes in the v ic in i ty  of f a u l ts ,  but where i t  has 

done so tha t area has generally  not been mineralised.

This i s  in some cases probably due to  the fact tha t the 

in tensely  sheared and recrysta llis-sd  ta lc  rock o ffe rs  

l i t t l e  freedom of movement to the so lu tions, whi.a won?d 

tend to  go where the passage i s  aa r le r

The common cate i s  t i n t  in which the various ty^ee 

of footwsll rook have yielded auong more or le e s  und u t-  

ing planes p a ra l le l  to the contact. These are in th.> 

nature of g lid ing  or shear planes, and th e i r  number 

depends upon the in te n s i ty  of the shearing, which in 

turn i s  re la ted  to the degree of folding; they are 

spaced at d istances ranging from &" to 2 or 3 inches.

Thus the tone up which the solutions have passed con- 

s i s t r  of more or lees unaltered footwall rook traversed 

by a f a i r ly  la rge  number of craoks and shear planes, 

in general p a ra l le l  to the contact with the impervious 

hanging well. The re su l t  of m ineralisation, therefore, 

ia  the formation of s tr in g e rs  and ve in le ts  of quarts, 

arsonopyrite , e tc . p a ra l le l  to the contact, i  certain  

amount of replacement of the rook takes place between



the passages. The degree of development of sulphide 

la /a r t i  u a ta r a l i /  aepends upon the in ten s ity  of the miner

a l i s a t io n ,  which varies g rea tly  fron place to place.

Where m ineralisation  her been weak, o d is t in c t  

bands or lenses of sulphide are formed, only grains and 

ac icu la r  c ry s ta ls  sca tte red  throughout the rock. In 

hand specimen such rockf are dark gray, f a i r ly  hard, 

and usually massive, though the shear planes can often 

s t i l l  be seen.

The arsenopyrit.e occurs in these rooks in a manner 

s im ilar to tkrtt in which i t  is  found in the  "bar” .

3cr 'There m ineralisation  of the footwall rook*

has been / ir/tonse, mob c h lo r i te  and pale green mice, 

have been formed, and in such cases the rook consists  

of a l te rn a tin g  layers  and lenses of green o h lo r i t ic  

matter and fe lted  massee of arsenonyrite needles.

Fmtrfkgraphy of the Orts
The most abundant sulphide is  arsenopyrite.

Vhe occurrence of th is  mineral depends upon the degree 

to which the m inera liss tioa  has progressed. Where th is  

has not been very in tense, arsenopyrite ex is ts  mainly as 

sca tte red  needier* most of which l i e  with th e ir  long 

axes in the fo lia t ion  and shear planes ia the "bar" 

and footwall rock. The gangue minerals have been 

replaced without regard to grai** boundaries or cracks.
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The only oontrol exerted over the orien ta tion  of the 

needles armenrs to have been the fo lia t io n  ana ehear 

planes, which in the "bar" are not rea l ly  very d is t in c t  

planes of weakness. The arsenopyrite needles are of a l l  

s i t e s ,  from l-5mm. in length, but maintain a r e t io  of 

length to raaxinram la te r a l  dimension of about 10:1.

Their terminations are nevwlly in d is t in c t ,  while the 

o ross-aec tionr are the no.mal diamond shape to be ex

pected fron th e ir  orthorhombic habit. The only c ry s ta l  

form observed is  the prism. Mo signs of any twinning 

have been observed, but there i s  an occasional parting  

plane p a ra l le l  to  the base.
Where the c in e re l is e t io n  has been intense, the 

ersenopyrite needles merge together, in te rfe r in g  with 

normal c ry s ta l  development, and resu lt ing  in fa i r ly  

so lid  masses. Cuch masses very often include p a r t ic le s  

of unreplaced gangue. All gangue minerals, with the 

exception of tourmaline, appear to  be subject to re

placement by arsenonyrite . In oases where the l a t t e r  
mineral has become more or le ss  massive, i t  has occasion

a l ly  out the gangue, in the included p a r t ic le s  and out

side the mass, in th r  form of th in  ve in lo ts  along strong 

crnckc. Cleavages i r  the b iov ite  and trem olite  are 

only rare ly  the s i t e s  of suoh v e in le ts .
In the folded areas small drag folds from to 

2 feet in width are often found in the "bar" and th»
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underlying iootwall rook.#. In Buoii cases the banas and 

leness of a rsen o p jri te  follow the contortions fa i th fu l ly ,  

though varying in thickness from cres t to trough, as i s  

n a tu ra l.  In such cakeb tho arsenopyrite needles in the 

v ic in i ty  of the az ia l plane of the fold are almost in

variably aligned with th e ir  long axes in the planes oi 
shear, and parallw l to the fold axis. On the limbs of 

thtf folue, on the l in e s  oi minimum bending, the needles 

l i e  with th e ir  long axes in a l l  d irec tions , in planes 

p a ra l le l  to the lamination and shear planes. Nowhere, 

even in the sharpest of these drag folds, have any 

arsenopyrilfc needles showing such features as bending, 

s t r a in  or frac tu ring  been observed.

In cases whera these drag fold* have been heavily 

m inera lises, the -more or le ss  massive areenopyrite bands, 

v e in le ts  enu lenses often contain rounded grains of 

gangue minerals. In some cases such grains are cut 

by » se r ie s  of cracks in d irec tions rad ia l tc  the fold 

ax is .  Tnese are obviously ttue to the te n s i le  s tre s se s  

se t up during folding, ana are f i l le d  with th in  ve in le ts  

of arsenopyrite .
The above i'avts ^rove that the deposition of at 

l e a s t  the areenopyrite was l a t e r  than the folding, 

which exerted soa.e control over i t .  This leads support 

to the general statement that the m ineralisation is  

subject to considerable control by the folding.
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* rfel&iivelj, baall proportion of the areenopjrite  

; ret^uui, T/hure i t  i t  not. aas tive  iu  in the fo r e  o f  

ir regu lar  grains without cry&tfcl outlines, 

ai f-vnoy/rite ocoun in th is  form i t  also i 

ex is ts  as ve in le te  along gangue mineral bi 

wnich i t  penetrates while a isaa ia ing  the <

» rs e n o ; / r i t e  generally occurs by itei 

rare ly  in contact with o ther sulphides.

Ihu second sulphide prevent, in orae; 

i s  p y rrh o ti te ,  which, however, occurs in ' 

smaller amount than the arsenopyrite; in 

t i t e  i s  in general ra re , though lo ca lly  a' 

mineral i s  usually associated with muoh & 

of ch a lco jy ri te .  These two minerals appe,

of ch s lc o ,y r i te  pe rs is ted  a l i t t l e  longer . . .

the former, but chalcopyrite has not been )een apart

from p y rrh o ti te .
Inclosed in , ana occurring as ir re g u la r  elongated 

bltided c ry s ta ls  p a ra l le l  to one of the crysta l lographio 

d irec tions  of the p y rrh o ti te .  i s  pen tiandite . This 

mineral i s  very uncomnon, and has been euen occurring 

only in the manner above oentionMi. I t  usually occurs

much the Lame age, though i t  i s  possible

i

deposition

of p y rrh o ti te .  This l a t t e r  can often be found without



101

as minute grains s im ila r  to those from Sudburyi pictured 

on Abb. 54, p. 126 of the second volume of tiohneidirhbhn 

end Itaedohr’ s ’’Lehrbuch der krmmikroekopie."!

P yrrho tite  i s  found only ss i r reg u la r  grains, us

ually  i n t e r s t i t i a l  to the gangue minerals. Mob i t  

pene tra tes  as very fine f e in le t s  along cracas and 

cleavages. I t  very often penetra tes far  invo the 

cleavages of mica and t r e n d i t e ,  replacement of which 

progresses outwards from these v e in le ts .  Chalcopyrite 

i s  often associated with the p y rrho ti te ,  both in the 

la rg e r  allotriom orphic grains mnd in the fine v e in le ts .

The a rse ropy rite  is  l a t e r  than and replaces both 

p y rrh o ti te  and chalcopyrite . Sometimes the arvenopy- 

r i t e ,  in replacing the l a t t e r  two minerals, assumes 

i t s  c h a ra c te r is t ic  c ry s ta l  form, and i t  is  not possible 

to say from such instances whether the py rrho ti te  i s  

being replaced by, or i s  moulded on the arsenopyrite. 

There are many examples, however, in which the arseno- 

p y r i te  has not assumed c ry s ta l  outlines at i t s  contact 

with p y rrho ti te ,  and here the convex boundary re la tio n s  

of the former to the l a t t e r  mineral show the re la tio n 

ship. In such cases i t  is  sometimes evident tha t the 

chalcopyrite  i s  not so eas ily  replaced by the invading 

am onopyrite, which engulfs the surrounding p y rrh o ti te .  

enclose* is lands of chalcopyrite , and is  indented by__

1Berlin, 1931.
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promontories of the same mineral. In canee where toe 

areenopyrite has not aeeumeu the c rys ta l form, i t  some

times replaces p y rrh o ti te  ve in le ts  in cracks in the 

gangue, and sometimes also penetrates the main pyrrho

t i t e  masses in the form of short, ir regu lar  v e in le ts .

Near the surface in some of the workings, pyrrho

t i t e  is  being replaced by ir re g u la r  and rounded aoned 

p a r t ic le s  of marcaeite. This i s  the usual course of 

a l te r a t io n  of p y rrh o ti te  masses near the water tab le .

In some places , p a i t ic u la r ly  in the Queen Consort 

Section, s t ib n i te  occurs in spots which fortunately  

are  r e la t iv e ly  small and rare . In such places th i s  

sulphide i s  often fa r  more abundant than the o thers, 

and may c o n s t i tu te  up to 40* of the ore rock. Messes 

of p ra c t ic a l ly  pure s t ib n i te  1 foot by 4 inches have 

been found. When such places are met with, the ore is  

stacked underground, as the s t ib n i te ,  i f  sent to the 

p lan t,  has an appreciable detrimental e ffec t on the

ex trac tion  processes.
.’olished specimens of th is  ore show the s t ib n i te  

to  occur as i r re g u la r  masses and v e in ie ts  i n t e r s t i t i a l  

to  and replacing the gangue minerals, and moulded on 

areenopyrite . which i t  does not appear to replace. I t  

frerJiently occurs as v e in le ts  along the boundaries of 

areenopyrite nm dles. The s t ib n i te  masses generally 

consis t of a large number of ir regu la r  in terlocking
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grains which are strongly aniaotropic, and often shew 
polysynthetic twinning.

Sometimes enclosed in the s t ib n i te  are small rounded 

g ra ins  of te tra h e d r i te ,  ve in le ts  of which can also be 

seen cu t t in g  the former. This mineral has not been 

found elsewhere than in the areas in which s t ib n i te  

occurs. A la rge  number of specimens of the contact type 

of ore have been polished and examined, but nowhere has 

p y r i te  been seen. This i s  probably the only hydrothermal 

gold deposit in the country which contains no p y r ite .

Uolu i s  not often seen in polished sections, except 

in those cut from p a r t ic u la r ly  r ich  selected epeeimens. 

When one considers tha t a 20 dwe./ton ore »b regarded 

as r ich , and that of i t  the gold ac tually  makes up a 

very small proportion by volume, th is  is  not su rprising .

Host of the gold p a r t ic le s  seen in the sections 

are in the form of rounded blebs, of average diameter 

about 7-10/' , with many smaller and a few la rg e r ,  up 

to  about 30a . These are usually in the gangue miner

a l s ,  and not d ire c t ly  associated with any sulphide.

They are ususlly  crowded on the shear planes, which 

are about -Sra. to &mm. in width. These gold p a r t ic le s  

are  usually associated in the shear planes with quarts, 

muscovite, s e r ic i te ,  ta lc ,  a l i t t l e  ca lo i te  and b io t i t e .  

I t  i s  l ik e ly  tha t i f  these minute p a r t ic le s  were en

closed in some such gangue as quarts, instead of the
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cl«at®d minerals with which they are associated, the 

residues in the cyanide plant would be a good deal higher 
than they are . In th i s  connection i t  i s  in te res ting  to  
note tha t:

■A UWZ ejL m  (JV0OOC1C’A ■!& gUVSU w x teo  V a  £13 • JM V 1V  OI Of WWMX W f

a good many p a r t ic le s  of size much la rg e r  than the above, 

as i s  proved by the fac t that gold can sometimes be seen 

with the naked eye in hand specimens. The commonest, 

however, are such as those above described, and i t  must 

be remembered tha t these were seen in sections out from 

se lec ted  rich  ore. I t  i s  l ik e ly  that many of the d i f f i 

c u l t i e s  encountered in the treatment of gold ores in 

the Barberton d i s t r i c t  are due to the extremely fine  

s ta te  of d iv ision  of the gold, which seems to be the 

care to  a g rea te r  or le s s e r  extent in a l l  the mines.

Less commonly, rounded and ir re g u la r  shaped blebs 

of gold are found enclosed in arsenopyrito. This i s  

usually  the case where the sulphide i s  more or le ss  

massive. P a r t ic le s  occurring in th is  way are generally

corresponds to a standard screen mesh of 3000/inch
O n M n n n < noh
B f 1 " " " " 1500'inch
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la rg e r  than  those enclosed in gangue. but ere not eo 

numerous. These ewerege in diemeter some 25-^ .

■ ometiaes gold is  found in vein le ts  cu tting  erseno- 

p j r i t e ,  but th ie  ie  ra re . Much more common, though not 

often encountered, are composite grains of gold and 

arsenopyrite . In such esses gold p e r t ic le s  up to 40/w 

in mean dimension have been seen. The junction l in e  

between the gold and arsenopyrite in these grains i s  

usually s t r a ig h t ,  apparently being one of the arsenopy

r i t e  c ry s ta l  faces. The nature of the p a r t ic le s  i s  such 

th a t  they ju&geet that deposition of the gold and arseno- 

p y r i te  was more or le ss  simultaneous, with the arseno

p y r i te  farming a c ry s ta l  face against the gold. The 

o ther boundaries of the arsenopyrite graih against the 

gangue are  usually  not c ry s ta l  faces, but are  ir reg u la r .

These facts  ind icate  that the deposition of gold 

was more or Ives contemporaneous with tha t of arseno

p y r i te ,  though probebly p e rs is t in g  somewhat longer. I t  

4 a, at any ra te ,  true  tha t gold value# are usually  more 

or le ss  proportional to the amount of arsenopyrite pres

ent in t.ie rock.
Fig. 7 shows the probable order of deposition of 

the m eta llic  minerals in the contact type of ore, the 

thickness of the l in e s  ind icating  rooghly the amount of 

the minerals concerned.
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flack AlUratiftn

The question of a l te ra t io n  of the rooks surround- 

lag  these ore bodies i s  not quite of the usual type, 

since these bodies are re a l ly  in the nature of a more 

or le s s  in tense impregnation of a shear zone. This 

being the case, the actual ore bodies have th e ir  upper 

and lower l im i ts  defined only by payable gold values.

Thus the in te n s i ty  of m ineralisation  and impregnation 

grades o ff  gradually in to  hanging- and footwall rooks. 

Sulphides and gold do occur outside the ore bodies, but 

in small q u a n t i t ie s .  Within the ore bodies themselves 

there  i s ,  the re fo re , much m aterial which comes under 

the head of a l te red  country rock; that i s .  a l l  the lamina

tio n s  of rock between the bands, s tr in g e rs  and lenses of 

sulphides are ac tually  merely an in tensely  a l te red  p a r 

a l l e l  of the le s s  a ltered  m aterial outside the lim its  

of the economically valuable zone.

Thus the study of country rock a l te ra t io n  resolves 

i t s e l f  in to  an examination of the changes brought about 

in the "bar” and the footwall rocks by the passage of 

hydrothermal so lu tions, and th is  includes the gangue 

m aterial within the ore zone i t s e l f .  The gangue minerals 

in  the mined ore are thus for the most part the same as

those in the "wall roc / .
The most noticeable e ffec t of the passage of min

e ra l is in g  so lu tions along the "bar" i t s e l f  i s  the in tro -
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duction of tou raa line , which usually takes the fora of 

c ry s ta l*  of a l l  eizea from •lam. to 2m . In length .

These occasionally show crysta l boundaries, but generally 

do not. -he tourmaline i s  of the green-brown pleochroic 

and zoned sc h o r l i te  v a r ie ty ,  and seems to have been 

deposited e t about the same time as the py rrho ti te  and 

chalcopyrite . with which i t  i s  very frequently associated. 
(Cf. page 44 of th i s  volim e.) Tourmaline i s  replaced 

by the l a te r  sulphides only on very rare  occasions, and 

then only in an in c ip ien t manner along crack*, Greir.s 

of tourmaline are sometimes enclosed in messes c r sul

phides. The sulphides ana tvurmaline are sometimes 

found only in the c lear  quarts v e in le te , and sometimes 

only in the brown cherty layers .

Soee quarts appears to have been introduced more 

or le s s  throughout the perioa of m ineralisation , and 

i t  i s  th is  quarts in the form of v e in le ts  along shear 

planes which sometimes contains tourmaline and sulphides. 

I t  seems l ik e ly  a lso  tha t a ce rta in  amount of recrys

t a l l i s a t io n  of quartz ex is ting  in the "bar'* p r io r  to 

m ineralisation  has take-i place, as the grains in the 

mineralised "bar" usually show somewhet lees  s tra in  

and are la rg e r  than those in the unainerslised specimens.

The b io t i t e ,  frequently including zircons, which 

i s  sometimes found in the "bar" i s  in general l i t t l e  

a ffec ted , except by p y rrh o ti te ,  which tends to fora
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▼einlete in i t e  cleavage planes.

Other mineral# found in email amounte are muscovite* 

a p a t i te ,  r u t i l e ,  c h lo r i to id ,  magnetite, and a o r ic i te .

I t  ie  c le a r ,  therefo re , that the passage of the 

m inera lis ing  solutions has had but l i t t l e  e f fec t  on the 

"bar" , apart from the introduction of the sulphides with 

accompanying tourmaline and quarts.

In the "Bastard Bar" the passage of so lutions has 

had p ra c t ic a l ly  no effec t on the cherty s il iceous  layers , 

and very l i t t l e  on the so f te r  bands which p r io r  to 

m inera lisa tion  consisted mainly of muscovite, s e r ic i te  

and c h lo r i te ,  with a l i t t l e  b io t i te ,  e tc . Most of the 

sulphides in minerelieed "Bastarr r" occur in tae 

so f t  laminations together with tourmaline and some 

quarts . These so f te r  green bands in mineralised speci

mens c o n t a i n  more green c h lo r i te  than do those in 

unm inen lited  examples.
Before the fo o U a ll  rocks were penetrated by min

e ra l i s in g  so lu tions they were sheared near the contact, 

and the e f fec t  of th is  s h e a r in g  was to increase the

amount of ta lc  present.
Besides sulphides, a good deal of quart* and the 

seme g r e e n -b r o w n  tourmaline as mentioned above heve 

been introduced during m inera lisa tion , replacing the 

p re -ex is t in g  trem oiite , a n t ig o r i te ,  ta lc ,  e tc . 

Mineralised specimens of thess rocks contain a good



tieeJ. of green c h lo r i te ,  formed ch ie f ly  a t  the expense 

of the trem olite . Sometimes where th is  replacement i s  

in  i t s  inc ip ien t stages, the trem olite  needles have 

taken on a pale green colour, and become s l ig h t ly  pleo- 

ch ro iJ . B io t i te  i s  also sometimes found replacing 

t r e r i d i t e .  The other minerals present are small amounts 

of muscovite, s e r io i te ,  epidote, x o ie ite , r u t i l e ,  ch lo ri-  

to id ,  and magnetite.

v a lo ite  v e in le te  duo to a much l a t e r  period of 

a c t iv i ty  are sometimes found cu tt in g  the rock and re- 

p l a c ^ g  trem olite , c h lo r i te ,  e tc .

The passage of m ineralising solutions through these 

rocks, therefore , has had very fa in t  e ffec ts  upon the 

minerals ex is tin g  in the neighbourhood of the channels. 

The main re su lt  of m ineralisation has been the in tro 

duction of m aterial without bringing about d ra s t ic  

changes in the co n s titu tio n  of the surrounding rocks.

i .  H. Hatch1 gives a b r ie f  general description of 

the *ew Consort ore bodies. I t  must be noted in th is  

connection th a t  a t  tha t time i t  was not recognised that 

ore bodies of d if fe re n t  types existed on the property, 

and hie dercrlp tion  refero to the ’’contact" type of 

deposit.
W.E.N. Kelly* id so fa iled  to notice the presence

1 South African Mining Journal, ld94. pp. 304-5. oteti 
on the de Knap O ollf ie lds .

^Memoir of Geological. Mining and Metallurgical Condi
t ions  a t New Consort Gold Mines, L td., dated a t 
Nf»nrdi<**n. XA U *m h. 193(1.
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of d if fe re n t  tjpen of ore bodies, and, a t  the eaee time, 

did not appear to  recognise the fact that the mineralised 

zone i s  pa r t  and parcel of the two rook types, namely, 

the hanging wall and footwall rooks.

Hall^ s ta te s ,  "the m eta llic  compounds comprise 

p y r i te s ,  p y rrh o ti te ,  a rsen ica l ny rites , and probably
y*

a lso  antiwonite, copper p y r i te s ,  and bismuth o re ."  One 

of the noteworthy features of the ore i s  the abeende 

of p y r i te ,  and while bismuth ore may be present ib 

minute q u an tit ie s ,  none has been observed by the present 

w r i te r .  Hall also describes the reef as a metamorphosed 

and mineralised sedimentary rock, "of which the o r i 

g inal bedding phases can s t i l l  be traced ."^  I t  i s  con

sidered tha t the descrip tion  given in th is  volume is

more probable.
The gold deposits of the Barberton d i s t r i c t  have 

been c la s s i f ie d  by Halld in to  two types, the second of 

which he c a l l s  "Impregnation ree fs ,  with no d e f in i te  

hanging or footwall—Kaid of de Keap type." He dee- 

o r4bee "Impregnation reefs" as mineralised sedimentary 

zones th a t  shrde off in to  the country without c lea r ly  

marked s tru c tu ra l  l im ita t io n s .  The Maid, of ae Keep

'

^Geological Survey Memoir No. W, p. b47. 

‘' I b i d . , p. * 9 .



112
W**f he ^.etcribes ae a black mineralised hornfele.

Vheee statements do not c o n s t i tu te  an en tire ly  s a t i s 

factory descrip tion  of the conditions.

Photomicrographs on P la tes  XXXY and XXXVI i l l u s 

t r a t e  specimens of the ' outset type of ore.

(2) Iha rrmatttra "iiaef&Z 
fiaaaral

This typo of oocurrenoe has yielded a sone-

what smaller tonnage of ore than the contact ree fs . In

compensation, however, the ore from the former has, in

genera l, been of higher grade than tha t from the l e t t e r

type. This i s  re f lec ted  in the tonnage ^ad grade figure#,

given on page 5 of th is  volume, for the Laid of de Keep

and Consort Minee. Most of the ore from the fonaor mine

has apparently come from frsc tu re  'reefs  , while the

contact ore bodies yielded most of that from the old

Consort line.
As already s ta ted , the frac tu res  which have given

r i s e  to  most of the ore bodies in the la id  of de Kaap

Section are usually  associated with sores of minor 
folding. Thej i r e  plenes along which the re la t iv e  move- 

m n t  b.tween hanging- and footw .ll rook,, brought aboot 

b j the folding, baa occerred. *a t h i ,  folding i« not 
Intanna. the eerien of fraotorea baa not Je t.lopec
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in to  the sheared zone, c h a ra c te r is t ic  of the southern 

p a r t  of the mine, but has gone only to the s trge  where 

t~ere i s  a se r ie s  of cracks and fractures in the foot- 

wall rocks, more or le s s  p a ra l le l  to the contact. The 

width cf the zone affected i s  usually from 5 to 12 feet 

but may exceptionally  reach 30 fee t. Within th i s  rone 

there  occurs a complex se r ie s  of anastomosing frac tu res , 

branching, s p l i t t i n g  and re jo in ing  in a bewildering 

man. r  Sometimes there may bo four or five within a 

width of as many fee t, and occasionally only one may 

be found. Talc i s  usually present on the frac tu re  

planes, but the rock on e i th e r  side has been l i t t l e  

a ffec ted , owing to the fact tha t there  has been but 

l i t t l e  movement. Occasionally branches s p l i t  o f f  in to  

the  fcotwall for 30 to  40 fee';, sometimes carrying 

gold a l l  the way. In other places frac tu res  may pene

t r a t e  the "bar" and give r i s e  to  m ineralisation i t  the 

overlying hanging wall rocks. This i s  the type of ore 

body known as South tieef.
A common case i s  that in which two or more branches 

coalesce a t the lower contact of the "bar", which they 

may then follow for considerable die* noaa. The in

te n s i ty  of the frac turing  i s  usually  g rea tes t within 

a lew feet of the "bar", often on i t s  lower contact.

In places where the frac tu res  are widely sep-nsted. 

the impregnation of the walls due to the passage of
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BolutioBF along the frac tu re  paasagee h/.« 2<>t overlapped 

and "channele" of waste are then included between min
e ra l ised  zones.

Usually there i s  no " f i l l in g "  in the frac tu res , so 

tha t the ore bodies are not veins. Simettmes in xones 

of abnormally intense shear, frac tu ring  or b recciation , 

th a t  i s ,  in the v ic in i ty  of f rac tu re  in te rsec tions  rod 

s p l i t s ,  some quarts is  found in the nature of a f i l l i n g  

or "cement"; th i s ,  however, i s  always of lim ited d is

tr ib u tio n  and meagre development.

In general, the or* bodies consist of impregnated 

and mineralised foot*all rock on wither side of a 

f ra c tu re ,  o r within and outside a fractured zone.

Usually the f n a tu r e s  are v is ib le  tx> cracks with s l ig h t 

signs of drag i t  the rock for an inch or ao on e i th e r  

a ide, and with films of ta lc  on the plants of movement. 

Imnregnation of tae wall® may extend as much ss 10 feet 

above and below a frac tu re , but the average d istance 

i s  nearer 3 fee t .  Often the none of impregnation on 

the hanging wall side extends up to , and sometimes an 

inch or so in to , the "bar", though th i s  i s  g e re ra l l j  
m ineralised only when the frac tu res  are very close to  i t

In the low and medium grade ore the rock presents 

l i t t l e  o r no evidence of a l te ra t io n  to the naked eye, 

but when the degree of m ineralieation is  high the ore 

can be seen to contain a considerable number of rounded
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blebs of arsenopyrite, averaging about 1-iimra. in diameter. 

These are  generally ir re g u la r ly  and soaewhat sparsely 

d is t r ib u te d .  I t  i s  only in the very high grade ore in 

the v ic in i ty  of f rac tu re  in te rsec tions  and s p l i t s  tha t 

arsenopyrite  becomes nearly massive. Such cases are 

not very cosmo*, and i t  i s  therefore a very noticeable 

fea tu re  tha t the frac tu re  ores in general do not contain 

as high a proportion of arsenopyrite as do the contact 

ores of s im ila r  gold content. I t  i s  unusual to  see 

lay ers  or s tr in g e rs  of arsenopyrite in frac tu re  ore, 

which more commonly contains th is  mineral as i r re g u la r ly  

d is t r ib u te d  blebs. In th is  ore, too, arsenopyrite in 

the ao ioular or "needlepoint" form is  ra re .  I t  i s  

obvious tha t more in tense shearing, with oonsequent A 

g re a te r  ease of passage for solutions and impregnation 

of the rock favour deposition of arsenopyrite in 

g re a te r  proportion, and allow the attainment of c ry s ta l 

forms.
P y rrh o ti te  can often be seen in the fractu re  ores, 

usually  as a film on shear planes, and in cracks and 

cleavages. This mineral U  often present in the absence 

of arsenopyrite  and gold, which are generally co -ex is tse t, 

and which exhib it a mot* or le ss  constant ra t io  in

amount.
In the r ich e r  frac tu re  ore bodies, i l l -d e fin ed  

tones occur in which the m ineralisation har taken an
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extraordinary  turn. In these zones gold occurs in large 

amounts and i s  often the only "metallic" constituen t.

I t  genera lly  occurs on the fracture planes, and has 

penetrated  along cracks and cleafpges, sometimes as 

much as an inch into the walls, producing an ir reg u la r  

sone of impregnation, in which the gold occasionally 

coats the walls of the shear planes for several square 

fee t with a thin conU nous film known as "paint gold". 

Many exceedingly beau tifu l specimens have been found 

in such areas. The only unusual feature which i s  ob

served in these zones of gold impregnation i s  tha t the 

rock i s  genera lly  a coarse grained am; hiboLite, but 
nothing has been aeen which would account, for such local 

p re c ip i ta t io n  of gold, almost en tire ly  without the 

sulphides which are elsewhere always associated with i t .  

In the immediate v ic in i ty  of the gold-impregnated sone, 

the amphibolite i s  often more or le s f  bleached.

I t  i s  apparent tha t the differences between the 

contact and frac tu re  types of "reef" in mode of origin  

and of m inera lisa tion , though considerable, are only 

re a l ly  a matter of degree.

Pfltrngfiphjr of tha .£r?I
The gangue mineral, iu the frac tu re  ore* are

for the aoet p s r t  thoee foui-d it. t h .  n n ^ te rw l fo o t.aU  

j-oeke. The trem olite  hae been L i t t le  a lte red  except
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in the i'nnediate neighbourhood of the fracture planes* 

where a ce r ta in  amount of ta lc  has been developed. 

Chlorite  can Eometiraee be found replacing trem olite  and 

b io t i t e  in the neighbourhood of the ore minerals. Comm- 

times o h lo r i t i s a t io n  o f the trem olite given i t  a d e f in i te  

green colour and fa in t  pleochroiam. Antigorite i s  

common, occurring between the trem olite  la th s .  Jh lo r i-  

to id  occurs as lath-shaped crystals* most often seen 

in the a n t ig o r i te  masses, and b io t i te  is  common, t h o u g h  

not p le n t i fu l  except in the v ic in i ty  of the pegmatites. 

Magnetite as minute octahedra and as ir reg u la r  grains 

i s  almost un iversa l, as are t iny  needles of r u t i l e .

In a l l  specimens of the ores there i s  a considerable 

amount of green-brown pleoohroic tourmaline, associated 

with the sulnhides which have impregnated the fracture  

w alls . I t  generally  does not show d e f in ite  c ry s ta l  

boundaries, but i s  d is t in c t ly  *on*i, with the cores of 

the grains a s l ig h t ly  l ig h te r  colour than the edges.

This mineral was apparently deposited in the e a r l ie r  

and higher-temperature stages of m ineralisation , and 

i s  penetrated along oracks by l a t e r  sulphides which are 

sometimes a lso  moulded on i t .  C/rains of b io t i te  are 

sometimes ben', round the tourmaline c ry s ta ls .  Topas 

was also evidently deposited in the e a r l ie r  stages, 

and often occurs in association with and p o ik i l i t i c a l ly  

included by grains of sulphide. I t  ie usually found
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in  abnormally intenaely mineralisad arean. i  l i t t l e  

muscovite i s  found here and there , sometimes in p a ra l le l  

intergrowth with b io t i te ,  espec ia lly  in apeoieens taken 

in the v ic in i ty  of the negmatites. Here and there , 

aggregates of epidote, eo ia i te  and ee r io i te  havo appar

en tly  been formed a t the expense of fe lspars .

In the heavily mineralised areas at frac tu re  in te r 

sec tions , e t c . ,  quarts is  very common, mostly as vein- 

l e t s  from 1/16" to 1" in thickness. This mineral does 

not appear to have nenetrated the frac tu re  walls to 

any extent, but occurs as a f i l l i n g  or cement in the 

frac tu res  and frac tu re  breccia, associated with to u r

maline, o h lo r i te ,  b io t i te ,  r u t i l e ,  topas, muscovite, and 

ore minerals. I t  sometimes shows signs of shear along 

the vein, showing tha t movement has occurred, probably 

during the early  stages of m ineralisation . In the 

"c losed” frac tu res  quartz does cot occur. Within and 

on the edges of the quartz v e in le ts ,  arsenopyrite some

times occurs as acioular c ry s ta ls  up to 2am. in length. 

This i s  the only condition in whioh arsenopyrite in th is  

form i s  found in the frac tu re  ores. The aoioular crys

t a l l i n e  form of arsenonyrite is  evidently developed in 

th is  area where intense shearing or local brecciation 

have resu lted  in more or I ' s s  freedom for growth without 

r e s t r ic t io n .  In such areas i t  is  natural tha t mineralisa

tion  would be unusually in tense. Tho old time miners'
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idea that "needlepoint" areenonyritd wae a sign of high 

gold values, therefo re , hae some sound basis.

Specimens of ore from the v ic in i ty  of pegmatites 

show the trem olite  in course of replacement by b io t i te ,  

and to  a le s s e r  extent by muscovite, which is  sometimes 

in p a ra l le l  intergrowth with the b io t i te .  This l a t t e r ,  

when replacing trem olite , i s  often o p tica lly  p a ra l le l  

to  i t ;  th a t  i s ,  i t s  cleavages in thin aaction are p a ra l le l  

to  those of the grain of trem olite  being replaced. Many 

of the v e in le ts  of sulphides found in b io t i te  cleavages 

have in th is  manner been "taken over" from the tremo

l i t e ,  which i s  often replaced by sulphides along i t s  

cleavages. This nrocass can be seen in intermediate 

stages in many sections of the ores. In other plsoes 

where the replacing b io t i te  is  not p a ra l le l  with the 

trem olite , the cleavage ve in le ts  of sulphides enclosed 

by the l a t t e r  penetra te  into ihe b io t i t e ,  cu tting  aoroae 

i t s  cleavages. Zircons, surrounded by oleochroio haloes, 

are somcti non found in th is  b io t i t e .  These must have 

been introduced by the pegmatites, as they are not 

normally found in the ampaibolito.
Caloite, evidently considerably l a t e r  in cge then 

the m inera lisa tion , is  often found as films on shear 

planes, and in cracks and jo in ts .
The most abundant m etallic  mineral i s  again arseno- 

p j r i t s ,  but, as has already been mentioned, i t s  mode
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of occurrence in these ores is  d iffe ren t from that in 

the contact ores. In the moderately mineralised areas 

arsenopyrite  occurs as rounded blobs, generally more or 

le s s  ovoid in shape. These usually have a mean diameter 

of some 1.5mm., though some up to bmm. in diameter have 

been found. In polished section they can be seen to 

cons is t of aggregates of allotriomorphic indiv iduals .

The blobs almost always have "frayed” ou tlines , due to 

the presence of many minute v e in le ts  penetrating some 

5 0 i nt o the surrounding gangue m aterial. The growth 

of the blobs has evidently taken place by a process of 

replacement, s ta r t in g  from these v e in le ts  whici are 

generally  more or le ss  te rg o n tia l  to the main mass.

Blobs of arsenopyrite ar *» sometimes in contact with 

the other sulphides and gold, but most of them are 

iso la ted . In the more highly mineralised areas these 

grains of arsenopyrite sometimes coalesce to  for* 

masses which (.sually include p a r t ic le s  of gangue.

Arsenopyrite in these ores often occurs as thin 

v e in le ts  in cracks and cleavages in the gangue minerals. 

This feature is  probably due to the fact tha t the cracks 

and cleavages have been "sprung” in the rock without 

i t s  having been sheared on a wholesale e -de. and so 

allowed indiscrim inate growth and replacement. imilar 

phenomena, as w ill be seen la te r ,  have also affected  

the deposition of the gold in the same way.
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Where m ineral!eation has been verj  in tense; tha t ie 

where the rook has been abnormally intensely fractured 

and brecciated  at f rac tu re  in te rsec tions  and s p l i t s ,  

arsenopyrite  i s  found within and on the edges of quarts 

f i l l i n g s  in the needle form. The needles are about 1.5 

by '15mm. This gives fu rth e r  support to the idea that 

for the development of such c ry s ta l  forms the arseno- 

p y i i t e  requires considerable freedom for growth. Where 

such freedom ex is ts ,  gold tends to  form as more or le ss  

spherical b lebs, showing tha t there hati been l i t t l e  or 

no external control exerted over i t s  growth. When i t s  

development i s  subject to ex ternal in te rl» renae. i t  

responds immediately and conforms to the openings 

av a ilsb le .  Detail? of the occurrence of the gold under 

these conditions in the f ra c tu re  "reefs" w ill  be given 

l a t e r .
P y rrho tite  is  common, though not abundant, in th is  

type of ore. I t  generally  occurs as th in  v e in le ts  in 

cracks and cleavages i t the gungue minerals, often 

associated  with le s re r  amounts of chaloopyrite. These 

two minerals seem to be of about the same age, though 

in these ores deposition of chaloopyrite appears to have 

pe rs is ted  longer than was the case in the contact ores. 

Barely blades of cubanite can be seen in the chalco- 

p y r i te .  Elongated and oriented  c ry s ta ls  of pen tlandite
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c»n also eometinep be found enclosed in tne p y rrho ti te .

In these- oree s im ilar re la tio n s  between aieenopjrrite 

and p /r rh o t i  te  to those in the contact ores can be 

observed. Here and there , however, pyrrhotite  and chal- 

copyrite  ve in le te  can be found cu tting  acrots blobs* of 

areenopyrite . This shows that there has Leon ra ther 

■ore overlap i n  the times of deposition of these Min

e ra ls  in the fractured  areas than was the case in the 

sheared contact ore bodies.

S tib n ite  i s  said to occur in the frac tu re  " r e e fs ' ,  

but no specimens were found for examination. Galena 

was found in one place in the Ivaura A Section. As 

th i s  mineral was observed in only one poliahed section, 

nothing i s  known about i t s  d is t r ib u t io n ,  other than 

th a t  i t  i s  ra re . I t  i s  evidently l a t e r  than arsenopyrite, 

which i t  penetrates as thin  ve in le te , and whose grain 

bonndarier are a favourite  s i t e  of depcbition.

Sphalerite  i s  also occasionally found, usually 

associa ted  with p y rrh o ti te  and chalcopyrite .

Cold i s  occasionally found in the gangue minerals 

as rounded blebs of average diameter about 15« . Such 

occurrences are not common, and appear to be confined 

to the shear planes on the frac tu res . This mineral is  

o f t e n  found a s s o c i a t e d  with heavy arsenopyrite minerali

sa tion , both aF iso la ted  p a r t ic le s  and associated with 

the sulphide gra ins . When enclosed in arsenopyrite.
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the goid occurs as ir re g u la r  grains and blebs ranging 

in s ise  from *^4 to  30>/ , and as minute v e in le ts  from 

1̂ 4. to lOyu in th icm ess .  luob of th is  i s  l ib e ra ted  

for ex tinc tion  only by the roasting t^  which much of 

the a i l l e a  ore i s  subjected. Some gold occurs as irregu

l a r  mastes i n t e r s t i t i a l  to the tremolite needles. la 

such oases masses up to 200y*» in mean dimension have

been seen. The commonest mode of occurrence exhibited 

by gold i s  tha t of thin v e in le ts  in trem olite and bio-

t i t o  cleavages ana partings . In some places, particu la i 

ly  where gold occurs in the absence of other sulphides, 

these are so numerous as to impart a dull yellow colour 

to  the rock over a width of an inch or more. These 

v e in le ts  range in thickness from 4> to 8 a  and are 

la rg e ly  l ib e ra te d  for solution in the reductioa plant 

by v ir tu e  of th e i r  occurrence on cleavage planes. Some

times more or le s s  continuous v e in le ts  of gold 6 to  6 ^  

th ick  are found on the f rac tu re  planes.

In these ores i r re g u la r  shaped p a r t ic le s  of gold 

up to 30/, in average diameter are often found in in

tim ate association  with both pyrrho tite  and chalcopyrite . 

This feature was not observed in the other ore types.

In th is  connection i t  i s  in te re s t in g  to note tha t 

p y rrh o ti .e  and chalcopyrite are often found in cleavages 

and on Z rec tu r$ planes in rook barren of gold.
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Here again, ^ j r i t e  vae not observed in the large 

number of specimens examined.

iiflCk i l t o r n t im n

i t  i f  evident from the above dfcacription tha t 

in th is  cace, bp in that of the contact oree, the question 

of wall rock a l te ra t io n  does not a r ise ,  ih ie  i- due to  

the fact tha t the ore body i s  an i l l -d e f in e d  zone of 

impregnation which grader o ff  in in tens ity  in to  hanging- 

and footwall. The wall rocks are v i r tu a l ly  those which 

occur outside the aroa in which m ineralisation i s  s u f f i 

c ie n t ly  in tense to co n s titu te  economically valuable ore.

"Hook a l te ra t io n " ,  therefore, can re fe r  only to 

the  e f fec ts  produced on the p re-ex is ting  rooks by the 

passage of m ineralising so lu tions; th is  phenomenon 

occurs both inside and outside the ore bodies, in d i f 

fe ren t degrees of in te n s i ty ,  and includes the introduc

tion  of gold and other m etallic  minerals.

Therefore, th is  question has been adequately d ea lt  

with in the foregoL-.g tex t.
Weber, in a priva+e report made on specimens sub

m itted for microscopic examination in 1932-3, mentions 

the presence of p y r i te .  Although some 100 specimens 

were polished and examined by the w ri te r ,  no occurrences 

of th is  mineral were o ’erred in the contact or fracture
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oree. In tha ta»> repo rt,  Reber aeacribed the tremolite 

es "non-pleochroio hornblende'’. He also notes the pres

ence of bornite  ana c o ? e l l iU ,  ne ither  of which were 

observed by the present w ri te r .  Bornite and pyrrhotite  

are uanally mutually exclusive, wnile cov e ll i te  i s  

genera lly  of supergene origin . Keber mentions also 

th a t  analyses of the ores showed a trace  of lead, though 

he observed no lead mineral in h is sections. This lead 

i s  probably due to vie small amount of galena occasion

a l ly  present. In h is  report, Weber s ta te s  that the 

mica (b io t i te J  has varying re f rac tiv e  indices, other 

o p tic a l  p roperties  and com c s i t io n ,  and he suggests as 

the reason the conjoint occurrence of muscovite and 

paragonite. The existence of the l a t t e r  mineral is  

somewhat doubtful, and the p e c u l ia r i t ie s  observed by 

Weber are probably to be accounted for by the in t r i c a te  

p a r a l le l  in ter growth of muscovite and b io t i te  micas, 

toge ther with a ce r ta in  degree of o h lo r i t isa t io n .  I t  

i s  evident tha t the specimens sent to Weber were un

fo rtuna te ly  se lec ted , as his description shows that 

almost a l l  of them were from abnormal spots, e i th e r  

near p o y m tite s ,  or in unusually in tensely  fractured, 

sheared, and consequently a lte red  areas. He makes 

the common mistake of trying to  deduce too much from 

microscopic data without the assistance of f ie ld
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All previous descripiione of the Consort area show 

tha t no d is t in c t io n  between the "contact" and "fracture" 

tyr«* of ore body was observed. This is  strange in view 

of the considerable d iffe rences exhibited between these 

types, as seen in the southern and northern parts  of the 
mine, respective ly .

Photomicrographs cn F la ts  XXXVII are of specimens of 

f ra c tu re  ores. They show the d ifferences in the nature 

of m inera lisa tion  between th i s  type and the contact type.

' X: '
(3) T kuSm illiZ iiea r  

fisasral
L i t t l e  or no South " r e e f 1 i s  being worked 

a t  p resen t,^  but a considerable tonnage was mined free  

ore bodies of th is  kind in the upper leve ls  of the old 

Maid of de Kaap Mine some years ago. These workings oan 

be seen on the geological sactions, P la tes  V-XL In 

some cases atoping was done on both the fractu re  "reefs" 

below tbs "bar" and the South " r e e f 1 above. Where th is  

happened in the v ic in i ty  of the Main Reef Fault on 6 

Level, the workings become somewhat complicated, espe

c ia l ly  when work has also  been done on the fau lt  plane.

*October, 194%.
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The re la tio n  between ooourrencee of South "reef" 

and s tru c tu re s  is  sim ilar to tha t between the frac tu re  

"reefs"  and s truc tu res , as i t  seems tha t South "reef" 

is  merfilj- a loca l aux ilia ry  of the fracture  " ree fs" .

In pieces, f rac tu res  in the footwall rooks cut a t  an 

acute angle across the "bar" , and then p e r s is t  along 

the upper contact of the l a t t e r  and the hanging wall 

rocks. I t  i s  apparently such fractures that have given 

r i s e  to South "reef" m ineralisation . Nothing of the 

type of South "reef" has been found in those par ts  of 

the mine in which the contact type of ore has been devel

oped.
I t  is  a generally , though not universally , appli

cable ru le  tha t where South "re@f" occurs the "bar" ie 

abnormally thf sometimes up to  100  fee t ,  and is  of 

a s l ig h t ly  d if fe re n t  character from the normal ohooo-

late-brown or bandea type. In these areas the bar

is  generally  dark gray or almost black, w ell-jo in ted , 

has a conchoidal f rac tu re , a more or le s s  v itreous 

lu s t r e ,  and shows in d is t in c t  laminations. I t  i s  the 

type described on pages 4d-9 of th is  volume as con

s is t in g  almost en tire ly  of quarts , with a s l ig h t  d if 
ference ox grain size in the laminations ana with thin 

bands, s t r in g e rs  and chains of minute c ry s ta ls  of

tourmaline and occasionally of b io t i te .  i t  i s  evidently

an unusually in tensely  s i l i c i f i e d  form. Fig. 3, P la te
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XZIaI I .  i s  a photomicrograph of a specimen of th i s  type 
of "bar".

I t  i s  probable that certa in  areas* due to loca l 

weakness, were more susceptible to  fracturing  and s i l l -  

o if ic a t io n  than others. This resu lted  in both the 

abnormal thickness and the unusually intense s i l i c i f i c a 

t io n  of the "bar" at these points . By the same token 

the  frac tu res  in the footwall rocks in the s l ig h t ly  

folded areas were enabled in these places to spread up
IBin to  end along the hanging wall rocks near the contact. 

These f rac tu res  were then l a te r  mineralised to form 

South "reef" a t  the same time as were those in the foot

wall rocks which gate r i s e  to the frac tu re  "ree fs" . I t  

i s  quite possib le , of course, tha t th is  fracturing  

extending into the hanging wall rooks was p a r t ia l ly  

responsible  for the lo ca lly  intense s i l i c i f io a t io n .  In 

th i s  connection i t  has already been s ta ted  that the ’bar" 

formation, folding, fracturing  and m etallisa tion  were 

■ore or le s s  continuous and overlapping processes.

Individual bodies of South "reef" have apparently 

never pers is ted  for any great d istance on e ither s tr ik e  

or dip, and th e i r  gold values have generally  been more 

e r r a t i c  and not as high as those of the fracture and 

contact " ree fs" . Such features would be expected from 

the nature of th e i r  o rig in , and from the fact that they 

occur in but s l ig h t ly  fractured hanging wall rooks,
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which at the beet are not exactly favourable host roche 
for hydrothermal m inera lisation .

The width of the mineralised zone in bodies of 

South "reef" i s ,  as would be expected, re la tiv e ly  small, 

seldom over 3 fee t .  In hand specimen the ore i s  hard, 

dark gray to almost black, i s  composed mainly of more 

or le ss  f ine  grained v itreous quarts containing thin 

v e in le ts  end f la ttened  blebs, some 1-Zmm. in mean dia

meter, of sulphide* arranged along easily  d iscern ib le  

f rac tu re  planeo. The occurrences are generally along 

the  upper contact of and ju s t  within the th ick  blackish 

"bar". The frac tu re  planes are, in general, more or 

le e s  p a ra l le l  to the contact.
All the known occurrences of South "reef" are in 

the Maid of de Kaap Section of the mine. Apparently 

in  the southern p a r t ,  nearer the de Kaap Valley Granite, 

the re la t iv e  movemnnt induced a t the contact by the 

folding was taken up in the shear zone in the footwall 

rocks; no s ig n if ic an t  frac tu ring  extended in to  and along 

the banging wall rooks, which were in th is  area deeper 

in the "p la s t ic  sone", and consequently le ss  susceptible 

to  cracking and frac tu ring .

nf tha Oram
The gangue material of these ores i s  tha t of 

the "bar" previously deecribed on pages I t  eon-
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sistf* of a mosaic of more or lees  c lea r  quarts in al

te rna ting  laminations of f in e r  and coarser grain, with 

s t r in g s  of t iny  c ry s ta ls  of green-brcwn tourmaline and 

■inute remnant flakes of b io t i te ,  with ch lo ri to id , 

r u t i l e  and muscovite. The tourmaline was evidently 

deposited in the fo l ia t io n  planes by the solutions which 

brought about the "bar" s i l io i f ic a t io n  and introduced 

the fo l ia t io n  v e in le ts  of coaieer q u a r t s . •

Cutting th is  material p a ra l le l  to  the fo l ia t io n  and 

lamination planes are frac tu res , which can be c learly  

seen in th in  section. Along the frec tu re  planes are 

s t r in g s ,  v e in le ts  and aggregates of anall grains of the 

same green-brown tourmaline. This mineral was evidently 

introduced in a l l  the New Consort Mine ores b» the 

e a r l i e r  m ineralising so lu tions, both during and a f te r  

t V  "bar"-forming stage. Associated with the tourmaline 

n le ts ,  grains, aggregates and rounded blebs of 

/ j S ,  and aggregates of topas. The v e in le ts  and 

%l#***i#d c ry s ta ls  of sulphides have th e i r  major dimen

sions i i  and p a ra l le l  to  the frac tu res , while the rounded 

blebs, averaging some imm. x limm. in s ise ,  are fla ttened  

in the d irec tion  of the frac tu re  planes. A few well- 

c ry s ta l  l iseo  needles of arsenopyrite arm found lying 

with th e ir  1 jng axes in a l l  d irec tions  in the frac tu res . 

There appear* to have been l i t t l e  penetration oi the 

f rac tu re  walls by the introduced minerals, though the
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quartz in the v ic in i ty  i s  coarser in grain  and leee 

stra ined  than that in the unmineralieed parts ,  ind ica t

ing a ce r ta in  degree of rearrangement and r e c ry s ta l l i -  
sa tion .

The sulphide f e in le te ,  c ry s ta ls  and blebs consis t 

almost e n t ire ly  of arsenopyrite. The v e in le ts  and crys

t a l s  have sharp, clean-cut boundaries, but the blebs
v  n m  j n  A.11 _ i _ n  x .  xi_______> j  x v .

and a sone some 2mm. on each side, while the individual 

f rac tu res  may be i"  to 1" apart over a width of 1 foot 

or so.
A l i t t l e  p y rrh o ti te ,  associated with a le s se r  amount 

of cha lcopyrite , i s  always present, generally as irregu

l a r  p a r t ic le s  i n t e r s t i t i a l  to the tourmaline grains, as 

v e ln le ts  on the frac tu res , and in the gangue minerals 

in  the w alls . I t  is  mostly e a r l ie r  than and subjeot to 

replacement by arsenopyrite, though in some places the 

two are apparently contemporaneous.
Gold i s  found as ir re g u la r  grains ranging in mean 

diameter from about 15 to 25 in the fractu re  planes, 

both alone and enclosed in arsenopyrite.

m inerals, generally topax and/'or tourmaline. The occur

rence of arsenopyrite i s  lim ited to the frac tu re  plaice
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Hftak 11 t i n t  inn

The remarks on th i s  subject in the section on 

the frac tu re  "reefn” apply equally well in th in  case.

In the case of the South "reef" there has been very 

l i t t l e  penetration  of the walls of the individual frac

tu re s  within the frac tu re  sone. and the moot noticeable 

change found is  a s l ig h t increase in the grain s i t e  of 

the quart* mosaic. Most of the a l te ra t io n  associated 

w ith the m ineralisation  takes the form of the introduc

t io n  of tourmaline, topas, e t c . , and sulphides, along 

the frac tu re  planes.
As the penetration of the w alls (a matter of a 

couple of m illim etres only) has been very much lews 

in th is  case than in tha t of the frac tu re  " ree fs" , 

the  upper and lower boundaries of tbs mineralised sone 

a re  f a i r ly  sharp. Outside th is  zone no e ffec ts  cf 

the  passage of the mineralising so lutions as d is t in c t  

from the e a r l ie r  "bar"-forming solutions are v is ib le .

Bo mention of the South " r e e f 1 occurrences has 

been made in previous l i t e r a tu r e .

(*) Ihs-Inult "aiflia!!.

Oanaral
These occurrences cannot rea lly  be re-
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gardbd as a separate and d is t in c t iv e  type of mineralisa

t io n ,  as they are formed by the fau lting  of the types 

already described, and should therefore be regarded as 

a lo ca l  varia tion  of the primary ore type concerned.

For convenience of descrip tion , however, they are here 

trea ted  as a separate type of occurrence.

In the Maid of de Reap Section there are several 

occurrences of th is  type, ch ie f ly  on the Main iteef 

Fault, as has been mentioned before.

They are commonest, however, in the Queen Consort

Section of the mine, where the ore bodies have been 

subjected to a considerable degree of fau lting . (Of. 

Fig. 5, page 63.) I t  i s  mainly th^se occurrences in 

the  Queen Consort Section tha t w ill  be dea lt with, 
because they offer b e t te r  f a c i l i t i e s  for examination, 

and because the primary ore type concerned i s  of such 

nature as to simplify the determination off the main 

object of the examination,  v i s . ,  the nature and mode of

orig in  of the occurrences.
Where fau lts  have cut tho ore horiion in the lew 

Consort Gold Mines, L td ., drag phenomena are almost 

always present, and in the case of the Maid of oe Kaap 

Section, o sc i l la t io n  on the fau lts  has given r is e  to a 

f a i r ly  wide sheared tone, containing reef matter dragged 

i n  „ «  crushed up. » o .t  of the f a u l t .  1- the Queen 

Coneort S e c t io n  hare apparently not had an o ao i l ln 'o iy
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movement, and when the faulted zone on the contact had 

previously bean mineralised, reef matter can often be 

traced d ire c t ly  from the fau lt block on one aide, eon- 

tinuouely through the drag area, along the fau lt ,  to 

the fa u lt  block on the other aide. This ie  probably due 

to  the f a u l t s ’ having taken place very shortly  a f te r  
the rocks had emerged from the p la s t ic  sone into the 

tone of frac tu re ; that i s .  very shortly  a f te r  m inerali

sa tion . When such phenomena are encountered, the f i r s t  

impressions produced are those of sharp monocline! folds. 

The fa u l t  mooes can, however, be found in the hanging- 

and footwall rooks above and below, and the fact tha t 

the fa u l ts  in these areas have not been mineralised 

fixes  th e i r  age as post-m inera lisa tion . I t  is  probably 

true  tha t the approximate re la t iv e  age of these fa u l ts ,  

dated from the emergence of the rocks from the p ls s t io  

sons, can be determined by the r e la t iv e  amounts of drag 

phenomena produced, when no other age c r i t e r i a  are 

av a ilab le . Figure 5, page 83, gives a fa ir ly  good idea 

of the general conditions prevailing.
Where the fa u l ts  have had o sc i l la to ry  movements, 

the reef  material dragged in to  the fa u lt  tones may occur 

outside the area enclosed by the contact horisone in 

the fau lt  walls. This is  the case on the Main Heef 

Fault and on several in the Queen Consort Section, for 

example, that i l l u s t r a te d  in Fig. 6 , page d5, in which
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the contact horisone on both sides of the fau lt lone 

are above the elevation of 4 Level. Naturally enough, 

specimens of reef  matter taken from fau lts  of th is  type 

show more evidence of crushing and shearing than do those 

taken from fa u l ts  which have not been the s i t e s  of os

c i l l a to r y  movements.
As the reef m aterial dragged into the fau lt*  i s  the 

eame as th a t  of the faulted ore bodies, i t  i s  not necee- 

n r y  to  describe in d e ta il  the petrography of the ores 

i  these bodies, except in so far as such features as 

throw l ig h t  on th e i r  mode of origin  are concerned.

P.trngraphp of the Qrfl*
The main features in which the gangue minerals 

in these ore bodies d i f fe r  from those In the primary 

types are, f i r s t l y ,  the fac t that signs of intense crush- 

ing and s t r a in  are alweys v is ib le  in the quarts present, 

and secondly, the abnormal amount of ta lc  in the ores.

The quarts in a l l  specimens of the fau lt  ores in which 

i t  i s  found shows, as i s  only to be expected, such 
c h a ra c te r is t ic s  as the development of a l i t t l e  in te r -  

granular "mortar", crushing and squeesing out, and wavy 

extinction  to  a s tr ik in g ly  well developed extent. The 

development of abnormal amounts of ta lc  where much of 

the fa l i t  ore body consis ts  of footwall rock i s  also
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to  be expected. This in sometimes so fa r  developed as 

to make mlnin& of the bodies d i f f i c u l t ,  einoe the high 

ta lc  content lessens the coherence and consequently the 

streng th  of the rock, and causes sloughing off of slabe 

from etope hanging- and footwalls.

The tourmaline c ry s ta ls  in the ores are often 

broken, and the parts  displaced re la t iv e  to one another. 

Such phenomena are , of course, auoh more marked in the 

case of fa u l ts  having o sc il la to ry  movements than in the 

case of those with simple movements. Where the c ry s ta ls  

are cracked and the parts  but l i t t l e  displaced, the 

cracks are occupied by quartv, o a lo ite  (a  l a t e  mineral), 

and e e r ic l te .

In many of the "simple" fau lts  in the Queen Consort 

Section the movement has evidently Seen more or lees 

gradual and "gentle" , since the banded "contact" ore 

can be traced with i t s  laminations p ra c t ic a l ly  unbroken, 

though somewhat thinned out, from the undisturbed area 

in to  the eone of fau lt reef. In such cases the a t t i tu d e  

of the arsenopyrite needles lying with th e ir  long axes 

in a l l  d irec tions  in the shear and lamination planes i s  

re ta ined  in the s t i l l  banded fau lt  ore. Many of the 

needles, however, are bent, and some cracked and broken, 

with th e i r  component parts  displaced re la t iv e  to one 

another. The bent ones usually  "how wavy extinction 

under crossed niools in polished section. The pyrrho-



fcite, ohalcopyrite and gold, of course, show no recog

n isab le  evidence of the d is to r t io n .  Some of the ar- 

aenopyrite needles have had the sharp edges, which were 

exposed to  the grinding action of the re la t iv e  movement 

in the rock, rounded o ff  so tha t basal sections present 

the appearance of f laee r  s truc tu re  in the sheared matrix.

One specimen was found in whion there was a consi

derable amount of py rite .  This is  the only one from 

th is  mine in which p y r ite  was observed, and i t  came from 

a fa u lt  on 6 Level in the Queen Consort Faction, hxaar 

ina tion  in polished section revealed the presence of a 

good deal of py rrho ti te  with ohalcopyrite, occurring in 

the usual manner as v e in le te  and ir re g u la r  blobs, arseno- 

p y r i te  in the form mainly of s l ig h t ly  rounded o ff  and 

d is to r te d  needles, and a considerable amount of p y r ite  

in the form of well developed cubes, pyritohedra, and 

combinations of both, with an average else  of te a .  The 

p y r i te  occurs in sones* eomo i" wide, following the 

general banding of the rock, replaces pyrrho ti te , and 

aarrounds but apparently does not replace arsenop.vrits.

In view of the number of sections of the ores out 

and examined, i t  i s  im^orsible to escape the conclusion 

tha t th i s  p y r ite  is  considerably l a te r  than and does 

not belong to the main m ineralisation process which 

gave r i s e  to the various types of orec found in tho New 

Consort Gold Mines. L td .,  i t  cannot therefore be pro

perly  included in a description 01  the primary ores.
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No mention of the ooourrenoe of ore matter in fau lt  

fonee on th ie  mine hee been made in previous l i t e r a tu r e .

The photomicrographs on P la te  .UX7III are of epeoi- 

mene of fa u lt  sone ore*, end i l l u s t r a t e  sons of the 

fea tu res  described above.
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krom the foregoing i t  i s  evident that the 
course oi the e in e ra liea t io n  r e f le c ts  a more or le ss  

continuous hydrothermal process s ta r t in g  at high tem

peratures and pressuresi probably towards the end of 

the folding aid crumpling brought about by the intrusion 

of the ae keap /a lley  boss, oteaay decrease in pressures 

and drop in temperature# are also  re flec ted  by the 

sequence of mineral* deposited, though the end of the 

main process took, place at temperatures and pressures 

s t i l l  f a i r ly  high. liall c lasses  th is  as a "contact 

deposit” depending for i t s  origin on the Older Granite 

in whose contact aureole i t  occurs. In general th is  

deposit may be classed as p a r t ia l ly  pyrometasomatic 

and p a r t ia l ly  hypothermal, ch ief ly  the upper l im it  of 

the l a t t e r ,  iew deposits of s im ilar type have been 

described.
Most of the complexity of the area is  due to the 

folding, netamorphic and m ineralisation processes 

caused by the de Kaap Valley Granite, superimposeu upon 

the metamorphic e ffec ts  due to the pre-ex is ting  Nelepruit 

Granite.

^Geological iu rtey  ’ieao ir  No. Ji p. ^49.
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Throughout the d i s t r i c t  the vast majority of the 

gold deposits may be d irec tly  a t tr ib u ted  to the in tru 

sion of the de Kaap Valley Granite, around whose contact 

they are grouped. Many of those which are not in close 

proximity to th is  in trusion  are associated with s truc

tu res  produced by i t ,  and are superimposed upon features 

which may be a t tr ib u ted  tc  the Nelspruit Granite — 

apparently of the fame or sim ilar age as the Swaziland 

Granite. Thus the major gold m eta llisa tion  i s  due to 

the de Kaap Valley Granite, showing tha t i t s  v o la t i le  

products ware of a somewhat d if fe re n t  nature from those 

of the older W elspn it and Swaziland in trusions . I t  

seems reasonable, therefore, to assume greater d i f f e r 

ences in origin between, the two g ran ite  in trusion cycles 

than i s  implied by H a l l 's  statement . 1 "the d ifference 

between the g ran ite  of Barberton and tha t around "lel- 

• p ru i t  supports the impression that special conditions 

of oonsoliaation existed  over the de Kaap Valley area ."  

iu r th e r  treatment of these points w ill  be found l a t e r  

in  the portion of th is  report dealing with the Sheba 

Section of Sew Consort Gold Mines, Ltd.

^Geological Survey Memoir So. 9. p. 11*»
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ft ltu r a  anti i p l  d ra t io n

The workings, p a r tic u la r ly  the etoping, near 

the outcropn and near the surface in general are fa i r ly  

extensive, while those a t g rea ter  depths are not so 

la rg e . This has caused some to  express the opinion 

tha t surface enrichment has boen operative, and others 

the opinion that values in general are decreasing in 

depth.
the f i r s t  opinion is  based upon ignorance, for no 

signs have beer, found to suggest tha t processes of I

surface enrichment have affected the ore bodies, and 

no evidence in support of such an idea is  apparent.

In connection with the idea tha t gold values are 

decreasing in depth, i t  must be remembered tha t the 

surface workings, or those close to surface, represent 

in  themselves a considerable v e r t ic a l  range (ac tu a lly  

about 1000 fee t ,  even neglecting the effec t of the 

Bluejacket Fault, and th is  i s  la rge  in comparison with 

the depth of working over which gold values are supposed 
to  be decreasing.) A l s o  i t  must be borne in mind that 

the areas on and near surface have been subjected to 

■ore rigorous prospecting than those a t depth. Thbro 

appears to be no reason to suppose tha t gold values 

• ro  decreasing as the distance from the s u r f ^ e  increases 

and as the source of the mineralisation i s  approached, 

f i r s t l y  on account of the nature of the deposit, secondly
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because gold deposition defends upon the presence of 

su i ta b le  s truc tu ra l  conditions,  and th ird ly  because the 

diotanoee examined below the present surface bear no 

re la t io n  to the depositional range at the time of in

tru s io n  of the de Kaep Valley Granite.

I t  i s  considered that i f  favourable s truc tu res  of 

the t jn e  described #ro followed up in a determined and 

in t e l l i g e n t  manner, the’-e is  no doubt tha t gold produc

tion from the vonport Mine may continue for a oon- 

s id e rrb le  period. Conditions for  the deposition of 

la rg e  and vclunble ore bodier appear to  be p a r t ic u la r ly  

favourable in the area southeast of the co l la r  of %o. 6 

Shaft, and south of the Main Beef and Ivaura A bodies.

The area poutheact of the co l la r  of ' o. 6 Shaft 

could heft  bo opened up from one or more of the lower 

le v e ls  of the Queen Consort Section by driving, i f  

necessary b lind ly , into the area, follower by diamond 

d r i l l i n g ,  and l a t e r  by up- and down-dip development.

In general, however, the ore bodies have g rea ter  s tr ik e  

than dip dimensions, and ere therefore most economical!* 

exposed by d i rec t  and frequent "down-dip" development, 

a s ' opposed to the pest system of long drives a t level 

in te rv a ls  of 80 feet or so. Suoh development would 

also yie ld  cheaply the information required concerning 

the desth of the trough of the main Consort Syncline,  ̂

whose south limb appears to crop out south of the

Noordkaap River.
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Hew Consort Gold Mines -  Sheba Section
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Section II

a w  vQngQrl Gold Minas -  Shaba Section 

H i s t o r i c a l

Many years ago, the group of workings, mainly in 

the Zwartkopje Valley, now known as the Hew Consort 

Jold Mines -  Sheba Section, was a part of the old Sheba 

Mine, and was worked in conjunction with the group of 

minr's in the Sheba Valley. The old Sheba Gold Mining 

Company went in to  liqu ida tion  in 1927.
After 193%, however, work in the Zwartkopje Valley 

was resumed as a separate concern under the name of 

Western exploration (P ty .)  Ltd. In 1937, the property 

was taxen over by the baetern Transvaal Consolidated 

Mines, L td ., and has since been worked as a section 

of the Hew Consort Gold Vines, Ltd.
From ltid7 to lb9b mining at Sheba was confined to 

the Old Sheba or Golden Quarry area, then owned by 

M ,„ re .  L w U  and Merit,. I t  we, not u n ti l  1B99 tket 

l in in g  commenced in the wertkopje Valle/.
There working, were e t on. time epoerentl/ operated 

h j  eeperete emell worker,, but the e a r l /  h ie to r j  in

.nd no r « o r d .  o.n  be tonne. I t  1 , not p o e .lb l. 

to  obtain eocu r.te  f ig u re , for the e . r l /  production 

from the 2w .rtkopj. T e l l . /  " i-e e . • •  th e ir  record , ere
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included with those of the minee in the Sheba Valley. 

Fro* January, 1867, to August, 1936, however, i t  is  

known that 1,354,54? ounces of fine gold, valued at 

nearly  £6 ,000 ,000  had been produced from the Sheba area.

from June, 1937, to June, 1941, i . e . ,  while opera

tions  were under the contro l of the eastern  Transvaal 

Consolidated Mines, L td., the Hew Consort Gold Mines -  

Sheba Section milled 203,960 tons of ore at an average 

grade of 5.01 dwts./ton to produce %o,25? ounces of fine 

gold in concentrates.

S ituation . Physiography and Drainag#

These workings ore near the Old Sheba or Golden 

Quarry Mine. The position of the vsrious workings round 

Sheba re la t iv e  to the *ew Consort Mine and to Barberton 

can be seen by reference to P late  I .  The ae r ia l  haulage 

transporting  ore across the Shebe Hills^ to the %ew 

Consort Mine, where the concentrator i s  Incatod, i s  6 

miles long.
The Old Sheba or Golden Quarry Mine and i t s  associated 

workings, v i s . ,  Wwin Bray. Nil Despersndum, Annie's 

fo rtune , Orient. Mamba and Margaret, are situated  on 

the northern slopr «» of the Sheba Valley, while the



workings of the Sheba Section of New Consort Sold Mines. 

Ltd. are s itua ted  on the southern slopes of the same 

f a l l s / ,  in the tr ib u ta ry  fa l le y  occupied by Snyman's 

Creek, and a t  the head of fW-ten Valley. These loca

tions  can be found on P late  111.

The country in and around the area in question i s  

f#ry  highly d issected , with h i l l  slopes in places a t 

an angle of 50°. lo r  the most part the h i l l s  are more 

or le s s  smooth and covered by grass and sparse bush* 

the l a t t e r  abundant and luxuriant in the creeks on the 

h i l l s id e s  and in the valleys. The geological s truc tu re , 

as w il l  be seen l a t e r ,  has exerted a very d e f in i te  con

t r o l  over the physiography the drainage.
The general drainage on the mine property i s  

Snyman's Creek, flowing from meet to east. *ear the 

eas t boundary i t  turns northwards to join the weet-to- 

east-flowing Sheba Creek. These uni tea are called  

Fever Creek, which flows eastwards to join Figtree 

Creek; th is ,  in turn, f in a lly  jo ins the Queen's River 

a t  Sheba Siding. The slopes of the valleys occupied 

by these creeks are very steep and considerably cut 

up by in te rm itten t tr ib u ta ry  streams.
The Golden Valley Creek flows in general north

wards to join the toordkanp B iter. The features men

tioned above can best be understood by reference to

P la te  I I I .
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Climmtm

Th* Sheba Section mine o ffices  are 3400* above 

mean pea le v e l,  corsiderabljr higher than those of the 

^ew Consort, but the climate is  much the same. In the 

mummer the valleye, owing to the steepness of th e i r  

walla, are frequently oppressively hot, while in winter 

though cold enave are experienced, the climate ie 

generally  more or le ss  ideal.

After the heavy summer storms, which make up the 
g re a te r  part of the considerable annual r a in f a l l ,  the 

creeks become for a few hours raging to rren ts , which 

may cause considerable damage to roads and other 

s tru c tu res .
The photograph, P la te  XXVIII,ie a view of the 

Swartkopje Valley, looking east from the head of Snyman 

Creek.
Malaria fever is  common in the Sheba area in 

summer months, though apparently not so much so as i t  

i s  in the v ic in i ty  of Woordkaap.
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fimarfcl Otology of tbm Arm

The erea embraced bj the mine property includes a 

conformable se rie s  of rocks, some of somewhat doubtful 

o r ig in . This conform abilitj continues through intense 

folding. The nature and occurreace of the rocks w ill  

be discussed in d e ta i l  la te r .  At ce rta in  horisons occur 

p e rs is te n t  beds, ranging from cherts to q u a r ts i te s ,  

which are more re s is ta n t  than the intervening rocks. 

Tracing of these beds, which have become known as "bsrs", 

reveals  very c lea r ly  the complex s truc tu res  of the area.

The mine boundsrier include a re le tiv e ly  small 

portion of the Sheba H ills ,  and a description of th is  

part  alone cannot give a true  idea of the general s ta te  

of e f f s i r s .  P is te  I I I  i s  a s tru c tu ra l  and drainage map 

of the g rea te r  part of the Sheba .Hills area. I t  shows 

mainly the bars, with some additional d e ta i l  in the 

v ic in i ty  of the mine property. The portion of th is  man 

outside the confines of the mine boundaries has been 

compiled fm a ae r ia l  photographs and from rough reoon- 

naisance mapping, and therefore shows l i t t l e  in the way 

of d e ta i l s .  The positions of the bars have been marked 

to bring out the folded s truc tu re  of the area. This 

plan shows s tr ik in g ly  c lea r ly  the control which has 

been exercised by the re s is tan t  bars over the drsinage 

ana general physiography.
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Hall^ has described the folded struc tu res  exhibited 

in the ohebe H il ls ,  and in so fa r  as the area north of 

the Sheba Bar i s  concernedi nothing has been noticed in 

the sketchy reconnaissance surveys made by the w rite r  

th a t would throw doubt upon h is  conclusions. From the 

Sheba £ar southwards, however, p a r t ic u la r ly  within the 

small area enclosed by the mine boundaries. H a ll 's  

mapping as shown in h is  sketch on page 173 of Geological 

Survey Memoir Ho. 9 must be modified to a considered~ 

ex ten t.
Hall*1 has assigned the rocks in the whole of the 

Sheba H il ls  to the Hoodies Series. I t  i s  believed, 

however, that the recent examination made by members 

of the s ta f f  of the Union Government Geological Survey 

has resulted in further subdivision, to include a 

portion of the roots in what they have call** the 
F ig tree Series. This does not, in fact cannot, affect 

, , &r,# within the mine bounderies, and as the report 

. th is  recent work by the Geological Survey has not 
be published*1 no further reference to th is  point w ill

The deta iled  work done by the w rite r  was confined 

to  the area shown on P la te  IV, ro tha t only general

* Geological Sun y Kewoir Ho. 9. p. 170.

2 Ideei.
^October, 1942.
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rraarke can be made in connection with area# outside 

these l im its .

The rooks within the area studied in d e ta i l  are 

eu«inly black to  dark gray, well bedded argillaceous 

types, lo c a lly  ca lled  shales. There occur also >'ar- 

e ie te n t ,  hard, black and banded oherty horisons rang

ing in thickness from 5 to 100 fee t, and commonly 

known as the "bare". Associated with the bars are 

gray taloose sch is ts  and green s il iceous  rocks locally  

known as "green sch is ts ' . These rocks occur as a con

formable se r ie s ,  and mapping of the bars therefore 

reveals the general s truc tu re  of the area.
In his sketch1 and on the map accompanying the 

Memoir, Rail has shown the Southern Cross and Zwart- 

kopje Bare as rep e ti t io n s  by folding of the Sheba Bar.

He has also made a statement to  th is  e f fec t .   ̂ quite 
d if fe re n t  s ta te  of a f f a i r s  i s  shown on P lates I I I  and

17 of th i s  work.
From P la te  I I I  i t  can be seen th a t the Sheba Bar

in th is  area appears to  end in d e f in i te ly  at a point 

near the confluence of Fever and Figtree Creuks. 

Actually, as w ill  be seen l a t e r ,  i t  becomes somewhat 

in d e f in i te  in places ju st east of the Golden Quarry.

^Geological Survey Memoir ho. 9, p. 17G. 

2 Ibid.Pp. 190, <£1.



South of the Sheba Bar near f ig t r e e  Creak there i s  

found an in d e f in i te  b»-iciea ferruginous ch e r t /  horizon 

upon rhioh are s itua ted  the workings of the ho/al 

Sheba Mint. There appears to be no connection between, 

the Sheba Bar. which where i t  i s  well developed i s  

usually  a l ig h t  grayish banded chert, and the Royal 

Sheba Bar.
The Southern Cross Bar cannot be traced fa r th er  

eas t than is  shown on P la tes  I I I  and IV. Towards 

the Fair?lew Mine in the west, the Southern Cross 

and f t ' '  tkopje Bare approach one another, antt f in a l ly  

coa lesc3 to  form a vortex, as i s  shown on Plate I I I .  

This fac t, tocether with the rep e tit io n  of the rocks 

between these bars shows that the Southern -rorn and 

Zwartkopje Bars are one and th# same horison repeated 

by iso c l in a l  folding. The iairview Mine i s  s itu a ted  

in the disturbed ares in the shales on the axis of 

the fold, and has not exposed any of the "bar" rooks 

in i t s  workings, showing that the pitch  of the fold 

i s  not low towards the west. The Zwartkopje Bar 
ends in d e f in i te ly  at the point shown on P late I I I .

South of these bars occurs that known as the 

Ulundi tier, a banded ferruginous chert horison not

unlike the ttoyal Sheba Bar.
The most important omission in H a ll 's  maps i s  

tha t of the Hospital and Hospital North Bars and



th e i r  asiiocieted rucks, shown on P late  I?. These bare 

are id e n tic a l  with, though not as pers is ten t as, those 

occurring in the Southern Crocs - > ar tkop je  group, 

and are associated in the sane way with an exactly 

s im ila r  su ite  of rocks. On the south contact of the 

Cwartkopje Bar, and on the north contact of the Southern 

Cross Bar there  occurs a zone from 1 to 12 inches wide, 

in which i s  found strongly sheared shale such as would 

be produced by the re la t iv e  movement consequent upon 

such folding as would cause the rep e ti t io n  of the beds 

seen on P la te  IV. kxactly sim ilar phenomena are found 

associa ted  with the Hospital Bare. The sheared sone 

on the Zwertkopje Bar-shale contact i s  lo ca lly  known 

as the 2.K.C. (Zwartkopje Outcrop), and when in te rsected  

by mineralised frac tu res  i s  sometimes i t s e l f  of economic

.s lu e .
As can be se e n  on P la tes  III  and IV, there is  a 

sharp sig-zag fold in the Olundi Bar a t a point south- 

eo a tM is t  of the Zw.rtkopje Shaft. Thl, . t r a c to r .  1 , 

not duplicated in the Zeartkopje -  Southern >oee group, 

end i t  cannot he followed in the ehalea north of the 

Olundi Ber, owing to "creep" on the h i l le id e .  and to 

f a i r l j  deep weathering. South of the Zwartkopje Ber. 

however, ana due we.t f ro .  the Intouhl Quarry, P late  
IV .how. the occurrence of .  . ing le  h i.ok chert hori.on 

no .. SC fee t thick, which . . h i b i t ,  a . t r a c t o r ,  e i u i l . r
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in e lse  and shape to th a t on the Ulundi Bar. The black 

chert horison gradual!/ gives place eaetwerde to a 
hardened zone in the ehelen.

Lome 300 feet east of the coordinate l in e  x * -3&000' 

the re  occurs on the vwartkopje Bar a peculiar tone in 

which the chert thickness i s  some 90 fee t ,  as compared 

with the normal thickness of 3 0 -odd feet on e ith er  

s iae  of i t .  In a crose-cu. underground th is  thickening

can be seen to be due to in te rna l iso c lin a l folding.

ia t ra o rd in a r i ly  enough, e drive on the north contact 

of the bar in th is  area showed no abnormal disturbance 

Almost d irec t ly  north of th is  area the Southern 

Cross Bar shows a peoulisr  s truc tu re  on the outcrop.

In t h i s  case unuerground work in the v ic in ity  eouth of 

the Southern Cross ilar slso  showed no abnormalities.

This s tru c tu re ,  due to the presence of ta lus  and to there 

having been a ce rta in  amount of creep on the ni).Ipide» 

cennot be su f f ic ie n tly  c lea r ly  seen on the outcrop to 

allow of i t s  being thoroughly examined and i t s  nature 

determined. I t  is  in th is  v ic in i ty  that the rocks 

associated with the Hoepital Bars appear to lose th e ir  

id e n t i ty  ou surface.
The s i g n i f i c an c e  of  these minor s truc tu res  in the 

Ulundi. ilwarttopj. Md Southern Croe, tier., tod in th .  

chert heritor, ju . t  eouth of the Zeertkopje her. ie 

d i f f i c u l t  to eee, c h ie f ! ,  beoeuee  they cennot be
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followed up in the adjoining rocka e i th e r  on surface or 

underground. I t  i s  poeeible tha t they are merely local 

i r r e g u la r i t i e s  produced by the southward bending which 

a f fe c ts  a l l  the rocka in the Sheba H ills  toward the 
west.

Hall^ has described the duplication of the bars,

and decided tha t i t  i s  produced by s t r ik e  folding, as 

opposed to  dip folding. Nothing has appeared in the 

recent work to throw doubt upon th is  general conclusion, 

or to suggest an a l te rn a t iv e .  Re has decided also that 

the folding i i  due to the compression of a portion of 

the Moodies Series by the in trusion  of the de Kaap and 

Crocodile Pourt or Nelspruit Granites. This is  true 

enough as fa r  as i t  goes, but i t  does not t e l l  the 

whole s to ry . There are also some points of in te re s t  in 

connection with the folding which Hall has e ithe r  

missed, or f t i l e d  to bring to notice.
The Woodstock Bar hae apparently not been duplica.ed 

by the ieoc lina l folding which has affected most of the 

area. The next bar soatiwardn i s  the hare oiwrtkite 

horison known as the Clutha Ear. This bed shows ev i

dence of the intense pressure by a form of double* 

iso c l in a l  fold, g it in g  r ise  to four duplicationa, t i s . ,

^Op. o i t . ,  Pp. 172-179.
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fiorn north to south: the Joe 's  Luck, Bevieanekop.

In tenaeaie te . end Victory H ill Bere. South of t  ,e

s e r i e s • however, occurs enother more or le ss  univ^dea 

horizon, the Shebe Bar, end next in order southwerds 

ere  the Hospital %orth, Hosnital, Southern Cross, end 

Zwertkopje Bare. Direct folded re la tions  between theee 
oen be seen only in the ceee of the l e t t e r  two. but the 

general neture, occurrence end reletionehipe of theee 

horisone ere su ff ic ie n t  ju s t i f ic a t io n  for the eeeumption 

th a t  th e /  ere one end the seme horizon, duplicated by

is o c l in a l  folding more or le ss  sim ilar to that which ha*

effec ted  the duplicetion of the Clutha Bar. The Hoe- 

pi t e l  and Hospital No th Bere cannot be traced to eny 

po in ts  where d irec t  r r Uonehip with the dwartkopje 

aad Southern Cross B»rn, or with one another, can be 

es tab lished . As has been stated before, however, in 

the case of the elmost exectly sim ilar Zwartkopj* -  

Southern Cross group, a d e f in ite  re le tio n  between the 

two bere can be shown. The occurrence of the Hoepitel 

and Hospital North Bare ie  soeewhet pusiling , perticu- 

l a r ly  toward the west where, together with th e ir  eeso 

oia ted  sch is t  a,id other rocke, they eppeer to die out.

So fe r ,  i n s u f f i c i e n t  underground openings have been 

made to enable the position to be c la r i f ie d ,  end 

acourete eurfeoe obeervation i s  not possible. Their 

nature , re le tio n s  end eesociations, however, ere euch
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tha t the conclusion tha t the Zwartkopje, Southern Croee, 

Hospital and Hospital North Bare are merely folded 

re p e t i t io n s  of one more or leas  continuous horison is  

amply ju s t i f i e d .  I t  seems possible tha t the indeter

minate westward ending of the Hospital -  Hospital North 

s e r ie s  i s  a p a r t ia l ly  hidden vortex which may have been 

brought to i t s  present position  by acre or leas closed 

oblique dip folding cf the already s tr ike-fo lded  se r ie s .  

Thus the jfairview vortex of Southern uroas and Zwart- 

kopje Bars would be merely one of two outcrops of the 

earns s t r ik e  fold vortex. I f  th is  is  tue uaec, i t  i s  

possib le  that i r r e g u la r i t i e s  in he In tensity  of the 

dip folding might cause the Hospital bar to meet th* 

Southern Cross Bar below +he Insimbi workings, and 

then l a t e r  to separate from i t  again, to form at 

g rea te r  depths the dip fold vortex which would probably 

have a low angle of p itch . Such a condition seems to 

be suggested by the work so far done on the lower

le v e ls  of the Insimbi workings.
I t  L  in te re s t in g  to note here tha t in the north-

south tone some 600 fee t east of the x x - * 0 0 0 ' <>o- 

o r d i n . t .  i t . . .  both t h .  Z w rtkop j. • South.™ C m .
. . d  th .  Ho.ptU1 -  Ho.pltri. Horth group, .ho . . . i d .o o .  

of t n t r i o . t .  . f o r  t . o o l t . . !  folding .upo ri.p o ..d  upon 

th .  . . i n  . t r u c tu r . .  P l . t .  IV U c .  t h l .  f - t u r . .



t i g .  1 i l lu s t r a te *  d iag reaw tica ll jr  the hypothesis 
above outlined, ana shows how the peculiar s truc tu res  

on the Southern Cross and 2wartkopje Bars some 300 feet 

ea s t  of the coordinate l in e  x # -32000’ might a sount 

for the indeterminate westward ending of the Hospital -  

Hospital North group.

I tA tu x b t i
Art*.

South of the ZwurtkopJ. Bar occur, the olundl Bor. 

onotior . o r .  or ! • •»  unfolded hori.on. No . . t l . f a c t o r y  

•upl«nation ha . b.ec found for th i s  apparently ordered 

Buoo.s.ion of "unfolded -  in teoeely  folded -  unfolded -  

in tense ly  folded -  unfolded" borison .. I t  1. o lee r ,  

howoTer. tha t the root a . . .  • •  a whole ha . not been 
u n ifo n d y  folded . .  « * « .  but d if fe re n t portion . h . ,e

been affected  to d if fe ren t degree..
The e n t i re  e e r ie ,  f ro .  the lood.took Bar through 

to  the Olundl Bar e .h i b i t .  a d i . t l n o t  oureature. oo .ee .



to  the northwest. This feature becomes progressively 

more sharply defined end le ss  gradual from northwest 

to  southeast re su lt in g , in the case of the Zwartkopje -  

Southern Cross group, in e sudden change of s tr ik e  fro* 

almost true  east-west to some 25° south of west, as seen 

on P la te s  I I I  and IT. P la te  I shows that south end 

southeast of Barberton another d is t in c t  and opposite 

change in o ir ike  takes piece, with the resu lt tha t in 

the Moodies K ills  area southwest of the town the s t r ik e  

i s  again more nearly eest-Test. Local compression folds 

seen in the Victory H ill Bar in Golden Valley have been

caused by th is  bending.
headj u s t a p n t  of the s tresses  giving r ise  to th is  

folding has resu lts*  in the frac tu res  oooupiea by the 

s e r ie s  of d o le r i t ic  dykes seen on P lates I I I  and IV 

to  be lying in planes more or le s s  rad ia l to the

curvature.
The mineralised fractures in the tew Coaeort Gold 

Mine -  5heba Section are independent of the ieo c lin e lly  

fo la .d  s truc tu res  of the rock,. « 4  o r ,  .p p o r .o t l j  of 

o o n ,id ,ro b l j  l e t e r  ego thon «o ,t or o i l  of t h i ,  folding, 

furthermore, o, w ill be eeen le te r ,  the ootaro eod 
d i s p l a c e m e n t  of theee freo tu ro , i ,  such thet th e /  oeonot

beea ceu.ed hy e oom pre,,!,, . t r e e s  ectlug io eo 

e e e t- s e s t  d irec tion . The/ would »••*■ however, to 

here been effected to e ce rta in  extent b/ the le te r
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bending, flexing and consequent re la tiv e  movement 

described on pages 157 and 156.

Only one fau lt  of any importance has been found

in the mine area, vise., Mao’s Fault, which has on the 

bare a normal displacement whose horisontal component 

i s  some 60 to 10C feet to the south, on the footwall 

or eeet side . This fau lt  s tr ik e s  more or lees northwest-

southeast, and dips a t  some 70-75° to the southwest.

I t  can be traced on surface, and can be found on a l l  

the underground lev e ls  down to and including Zwart- 

kopje 11 Level. Throughout th is  v e r t ic a l  range i t s  

dip , s t r ik e  and displacement are re la t iv e ly  uniform.

On Zwartkopje 12 Level, some 70 feet v e r t ic a l ly  below 

11 Level, no sign of the usual strong break has been 

found, and the usual displacement i s  not seen in the 

contact horizons there exposed. So fa r  no explanation 

of th i s  condition has been found. Mac's Fault is  
l a t e r  in age than the mineralised fractures and has 

i t s e l f  not acted as a passage for mineralising solu

t io n s ;  i t  i s  therefore probably la te r  in age than the

m inera lisa tion  period.
I t  i s  evident, as w ill be shown la te r ,  that the

system of m in e r a l is e d  fractures has been formed by a

Bh.ering b t r . e e  sc ting  in .  north-.onth  « ir« u io n .

.-p e re n tly  with « olook.1. .  ro ta tiona l . f fa o t .  a .  . . . n

lo o tin g  i r o ,  . . . t  to « = t .  T h . . .  a t r . a . . .  - u . t  ha,a
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taken plaoe a f te r  the oompletion of the ieoolina l fold

ing, when the rocks had emerged from the p lae tio  sone 

in which th is  deformation took place. I t  i s  l ik e ly ,  

therefo re , tha t there was some lapse of time and pro

bably some cooling off in there rocks between the 

periods of iso c lin a l  folding and of fracturing. Appar

en tly  the whole rock mass was subjected to a renewed 

s t r e s s  a f te r  the abatement of the folding movements.

The general mass of rocks in the oheba H ills  sres is  

more or le s s  arg illaceous and homogeneous, apart from 

the narrow sones occupied by the bare and th e ir  asso

c ia ted  rocks. These bars and the rocks with them are 

s t ru c tu ra l ly  stronger and more competent than the r « 

and f ine  grained, almost arg illaceous q u ar ts i te s  con

ta in in g  them. I t  is  na tu ra l, therefore, tha t the 

g rea te r  part of such frac turing  as occurs would be 

centred around and generally associated with the bar 

occurrences . 1 This i s ,  in fac t ,  the case, and though 

some minor frac tu ring  occurs well away frot the bars, 

most of i t  is  intim ately  associated with them.
Apart from the bar occurrences above described, 

the re  are found large numbers of bands and lenses of 

o k . r t ,  ww q u . r t . i t i a  b . r  . . t . r i .1  of r r i . t l . r i ,  - r i l  

« t . n t ,  throughout th .  rook. L  th .  oh.b. H i l l . .  * » t

10 w lo g ic r i  S i r . . ,  *—o ir  'o. 9. p.
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of these occurrences *re to be found in the sh a l/  rocks 
south of the Lheba Bar.

In gcn«iral the dip of the rocks in the Sheba H ills  

a rea  i s  southwards and southeastwards. The Sheba Bar 

genera lly  dips at about 45-60°. the Hospital Bar ">up 

a t about 55-65°, and the Southern Cross -  Zwartkoyje 

group a t about 65-75°. In the area enclosed bj th j  mine 

boundaries east of the coordinate l in e  x * -32000', the 

s t r ik e  of the Zwar+kopje -  Southern Gross group i s  very 

steady and a laost exectly east-west. To the west, of 

oourse, the s t r ik e  turns more towards the southwest.

The bars in general have been the con tro lling  

fa c to r  in the development of the physiography of the 

area , especially  in tne case of the quarts i te  bars north 

of the Sheba Bar. The mountain ranges in the Sbeba 

H il ls ,  therefore, follow the bar s tru c tu re s , and such 

streams as cross these ranges, e .g . ,  Uolden <alley , do 

so along l in e s  of weakness produced by fau lting , by minor 

drag and com pression  folding, and by local thinning out 

of the r e s is ta n t  horiions. In  the photograph on Plate 

l i n i l  the range to the lo f t  of Snyman's Creek has as 

i t s  "upine" the Zwartkopje -  Southern Cross group of

r e s i s ta n t  rocks.
Accurste mapping in th is  mountainous country is

somewhat d i f f i c u l t  unless there are e f a i r  number of 

undergrouna workings or deep trenches sxDosing the
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rook* beneath the *or«e of weathering end "creep". An 

excellen t i l lu s t r a t io n  of th ic  i s  provided in the edit 

on 4 Level in the Birthday Section. The portal of th ie 

ad it  ie  on the south elope of the Iwartkopje Valley, 

and the cross-cu t goes due north to the Zwartkopje Bar. 

Here, as has been mentioned before, the dip is  some 

70° ecuth, but where exposures on surfsee are found the 

dip i s  uniformly about 50° north. This feature extends 

some 40 fee t in to  the ad it  cross-cut to a point where 

i t  can be seen to be due simply to surfac* creep and 

overturning on the south-sloping h i l l s id e .

The h is to ry  of the rocks of the Sheba H ill a area 

a f t e r  deposition of a more or le s s  conformable suo-x 

ceesion i s  probably more or le s s  as follows: a portio.i 

of the Moodies (and i ig t re e )  rocks were caught up and 

embraced in the in trusion  of the oldest of the Old  ̂

G ran ites, and compressed between the masses now con

s t i t u t i n g  the Crocodile Poort >r te le p ru i t  Granite i $ \  

the north , and the Swaziland Gr*ui';e in the soath,

Ttus compression brought about the metamorphism end 

in tense  iso c lin a l  folding found in the Sheba H ills  'j 

a rea , probsbly taking place as a se ries  of surges caus

ing the successive stages of the folding. This Oom- 

p res .ion  in e north-south d irec tion  gave r ise  to a 

e e r i e ,  of t ig h t  fo ld ,  with th e i r  « e e  i"  g .nerel in «
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rooks benenth the *one of weathering and "creep". An 

excellen t i l lu s t r a t io n  of th ie  ie  provided in the adit 

on 4 Level in the Birthday Section. The portal of th is  

ad i t  ie  on the south slope of the Zwartkopje Valley, 

and the crose-cu t goes due north to the Zwartkopje Bar. 

Here, as has been mentioned before, the dip is  some 

70° south, but where exposures on surface are found the 

dip ie  uniformly about 50° north. This feature extends 

some 40 fee t in to  the ed it  cross-cu t to a point where 

i t  can be seen to  be due simply to surface creep end 

overturning on the south-sloping h i l l s id e .

The h is to ry  of the rocks of the Shebe H ills  area 

a f te r  deposition of a more or le s s  conformable r~o-  ̂

cession i s  probably more or le s s  as follows: a portion 

of the Moodies (and i ig t re e )  rocks were caught up and 

embraced in the in trusion  of the oldest of the Old 

G ranites, and compressed between the masses now con

s t i tu t in g  the Crocodile Poort or Nelepruit Granite is 

the north, and the Swasiland Granite in the south.
This compression brought about the metamor^hirr f. 1 

in tense iso c l in a l  folding found in the Sheba H ills  

a rea , probably taking place as a se rie s  of surges caus

ing the successive stages of the folding. This •sm- 

p r . , :« iw  i .  .  no rth -ioa th  d irw t io n  g » .  r lM  to .  

a . r l . .  of t ig h t  fo ld ,  with t h . i r  U  gen .rU  L  «
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eaet-w eeterly  d irec tion . Apparently the area between 
Barberton and iureita urae most affected , probably by an 

unexpoeed northward offshoot of the Swaziland Granite. 

Apparently l i t t l e  m etallic  m ineralisation resulted from 

these a c t iv i t i e s ,  except on the Dwazilana side, though 

most of the metamorphism of the rocks in the d i s t r i c t  

i s  to  be a t t r ib u te d  to  th i s  stage L. ih e ir  h istory . 

L ater, a f t e r  a p a r t ia l  cooling and consolidation, there 

was apparently a resumption of a c t iv i ty ,  or another 

surge a t or in the v ic in i ty  of the root area of the 

Crocodile Poort or Melspruit Granite. This brought 

about the frac tu ring  of the uheba H ills  area, with, 

as has been s ta ted  before, concentration cf fracturing 

in the v ic in i ty  of the competent groups.
After a fu r th e r  lapse, not of long duration, the 

in je c t io n  of the de Kaap Valley boss took place. This 

caused a heating up of the surrounding rooks, and appar

en tly  took place as a "forcing aside" process rather 

than as a tranagreseional in trusion . This produced the 

southward bending of the western portion of toe 3heba 

H i l ls  rocks, and a t the came time gave riu# to the 
fo ld ing , and consequent shearing and fracturing, of the

rocks in the Hocrdkaap area.

i/iirlnc th .  cloeing . W "  =* tb .  . . p U - — t 

o o a e o l l ie t '.o n  t h .  d .  KW  V . U . ,  t h .  h ,* r c

t h .n n .1  • s n . t i - , . .  i .p n ,en . t ^  t h .  Burrom*!-* rock,.
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depositing gold, sulphides and s i l i c a te s  of various 

kinds wherever conditions happened to be favourable. 

Though the nature of the emanations majr have varied to 

a oertftin extent from place to place, i t  i s  probable 

tha t the d ifference in the kinds of deposits found in 

d if fe re n t  areas i s  due to the differences in local ex

te rn a l conditions affec ting  deposition. There are, aa 

w ill  be seen la te r ,  ce rta in  features common to most of 

the deposits  in the d i s t r i c t ,  and such s im ila r i t ie s  are 

e a s i ly  accounted for by the above hypothesis.

Later rer^justments are probably the cause of the 

frac tu res  occupied by the dykes found in the v ic in ity  

of the Sheba workings.
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Iht, ftrcka rraaaal in th. Ar..
The> Shml**

Plate* IV and J(II-JU(VI ehow the d is tr ibu tion  
and apparently l i t t l e  disturbed node of occurrence of 

these rocks. They co n s ti tu te  by far the commonest rocks 

in the area included by the mine boundaries.

On the surface, these roc ce are usually f a i r ly  so f t ,  

and of a brown colour -lue to weathering. They are very 

well beddett, but not su f f ic ie n tly  f i s s i l e  to be classed 

as s l c te s ,  ».nd they have two perfectly  developed systems 

of jo in ts .  These vary it? dtp and s t r ik e ,  but are 

generally  a t  angles ot 40-o0° to one another, and to the 

bedding planes." feathering accentuates the jo in ts  to 

depths of 100  feet or so, and ner.r the surface perfect 

rud»V rhombohedi al-shaped jo in t blocks are very common.

In some areas there i s  found a systen of utrorg 

jo in ts  s t r ik in g  roughly in the magnetic meridian and 

dipping steeply east or west. In a few cases there 

appears to have been » very l i t t l e  movement on these 

planes. whi< \ then co n s ti tu te  e varie ty  of sheeted sone. 

This i s  evidently  a la te  phenomenon, a t  le as t  post

f ra c tu re ,  and probably in many cases noet-mineralisation 

in Age. This type of fractured son« or fracture i on* 

of those used in a remarkable "theory '1 shioh has been 

developed in a misguided attempt to account for tr.e 

gold d is t r ib u t io n  in certa in  areas in the Barberton
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d ie t r i c t .  This "theory" ie  v ir tu a l ly  to the effect 

tha t there  are several eyateme of fractures which occur 

over considerable areas and which are found at exactly 
regular in te rv a ls ,  to  be measured to the foot by tape. 

These frac tu res , according to the "theory", apart from 

th e i r  occurrence a t  regular in te rva ls ,  have a constant 

dip and s t r ik e ,  and so may be "projected" for consider

able d istances. (As can be seen on the maps and sections 

accompanying th is  wont, the known auriferous fractures 

are subject to rapid and considerable changes in dip 

and s t r ik e . )  Dome of these are supposed to "bring in' 

the aruennpyrito along ce rta in  sones confined to the 

underside of o thers; s t i l l  others are held responsible 

for the introduction into the ore bodies of a p a r t i 

cu lar  type of fine grained, massive p y r ite ,  toown as 

"co n tro llin g  frac tu re  py rite" , and of gold, while yet 

another type i s  regarded as the source of a green ta lc ,  

and so on. According to t h j  "theory", these various 

f rac tu res  need not necessarily  carry th e ir  pa r t icu la r  

mineral themselves, but only introduce i t  in to  mineral

ised sones on other frac tu res . In fac t, they apparently 

do not even need to be v is ib le ,  but are "there" i f  the 

mineral concerned Is  present. For example, i f  one of 

the known auriferous veins or fractures is  barren In 

eome p a r t ,  and mineralised in others, as is  usually 

the case, and i f  in one of the mineralised .ones there
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occurs 'con tro lling  frac tu re  p j r i t* " ,  then the e inere l-  

ie a tio n  in tha t tone or shoot ia  said to have been "brought 

in" by a "contro lling  fracture", one of the t/pee used 

in the "theorj '« In such came* the "controlling fracture" 

can often not be pointed out, and uoea not i t s e l f  carry 

e i th e r  gold or the p y r ite .  Intereectione of the varioue 

t /p ee  of '’f rac tu res” are p lo tted  on peper, ana then 

e e e robed for a t regular in te r?e le .  Thie "theory" was 

for a time applied at the Shebe Lection of Tiew Consort 

Gold Kinee, L td ., end eome work was done with i t  aa a 

b a s is .  Under carefu l scrutiny, however, i t  fa iled  to 

s tsnd , in sp i te  of, or perhape beweaee of, i t a  fee t 

end in t r ic a te  v e i i f ic s t io n s  and eodificatione. The 

strong north-south jo in ts  mentioned above were one of 

the systems of frac tu res  used, and were known for the 

purrees of the "theory" as "Main Cross fraaturee".
They are undoubtedly sometimes found in the wall roc Its 

of gold bearing veins in the v ic in ity  of rich  shoots, 

but th is  a s s o c i e t i o n  i s  probably scoidental; they are 

■pperently a I s te r  m a n i f e s te d  of the tone of week- 

ness which has been the cause of the locally  intense 

b r e c c i e t i o n  near the vein frac tu re . This locally  
in tense b r e c c i s t i o n  i s  often ths s i t e  of intense min- 

e r a l i s s t i o n  rich  in  g o lo .  The "Mein Crosses" them- 

eelves, however, do not cerry gold and show no signs 

of ever having sctmd ee solution chennels. In fac t, 

in  nofne oases thsy car be seen  to extend through the



166
ieii*era; iaed area, ana to cut tne vein f i l l in g .

The ram ifications of the 'theory" are such that i t  

can be maae to account for almost any ’linera lieed  patch 

or shoot without much a i f f ic u l ty .  This "theory" has 

been applied to several mines in the Barberton d i s t r i c t ,  

genera lly  to  the disadvantage of th e ir  owners, who heve 

in none carer beoor.e p a th e t ica l ly  convinced of i t e  in

f a l l i b i l i t y ,  even while losing p ro f i ts .  I f  the d is

covery of r ich  gold bodies were as easy as the exponents 

of the "theory" would-have i t ,  mining in the Barberton 

d i s t r i c t  would be a far le s s  risky venture than i t  is .

Though i t  i s  of no p rac t ica l  value, and i s  without 

any sound bas is ,  th is  "theory" and some of i t s  fa l la c ie s  

are explained here, since i t  has apparently been condoned 

by the Geological Survey in connection with the Hew 

Clutha Kine.l Careful ana c r i t i c a l  examination will

c e r ta in ly  prove i t  to have as l i t t l e  value there es i t

had in the vhebe Section of Hew Consort Cola Mines, Ltd.

When freeh, the shales are black or dark gray, 

verj well bedded rocks of ehaly character. Some per

ilous are exceedingly fine grained, while others are 

almost arenaceous. These types a lte rn a te  in layers from

^Mineral Heeources of the Union of South Africa, 3rd 
ad lt io n , 1940. P. 165.

■y
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1 inch to 50 feet In thiclmetiB, end do not ehow grada

tiona l faciee, but have sharp contacts on bedding planes. 

The fine grained type ie usually black and finely  lam

inated , while the more coarse grained layers are a dark 

gray, sometimes a brownish colour, and wore massive.

The folding of the rocks in the Sheba H ills  by the 

de Kaap Granite has been the cause of a se r ie s  of s lide  

planes or frac tu res  in the shales p a ra l le l  to the bed

ding. These are known as "formation" fractures, and 

though having l i t t l e  displacement, are sometimes per

s is te n t  e i th e r  individually  or as groups for consider

able d istances. They are in places mineralised, but 

owing to th e i r  being p a ra l le l  to the bedding, and to 

th e i r  small displacement, they have but l i t t l e  brecoia- 

tion and crushing associated with them. The rhales 

a re , of course, poor host rocks for hydrothermal min

e ra l is a t io n ,  end allow of heavy deposition only in 

such erees where wore or le ss  intense brecoietlon 

permits easy entry end passage of solutions. The 

"formation" frac tu res , therefore, are not uruelly 

s u f f ic ie n t ly  mineralised to be of value, theigh they 

have in many nieces acted as solution passages, and 

do occasionally  &hom *ol* veluee. The saae

applies to some jo in t planes which have been opened 

and f i l l e d  with some of the vein minerals. Where 
" formation" frac tu res  in te rsec t other older fractures



which usually  cut ecroer the bedding in both s tr ik e  end 

dip, they show eome l i t t l e  displacement, and the in te r 

section sone is  sometimes in tensely  mineralised, aru 

c a r r ie s  high gold values. This is  often the case even 

when the older frac tu re  i t s e l f  aces not carry gold in 

su f f ic ie n t  q u an ti t ie s  to refey mining away froa the 

in te rsec tio n  sone. uuch phenomena are obviously due to 

the lo ca lly  in tense crashing and brecoiation of the 

shales, which has taken place in the v ic in ity  of the 

in te rse c t io n  of the frac tu res .

The shales in general conform accurately to the 

general east-west s t r ik e  and south dip of some 70*, and 
show no in te rna l disturbance apart from the "formetion" 

frac tu res ,  and the fold mentioned before in connection 

with the chert band south of the Swertkopje Bar. This 
shows that in the f i r s t  deformetion they must have been 

well in th e i r  p la s t ic  xone. and folded eesily  as a tody.

Mo fa lse  bedding in the coarser layers, r ipp le  

markings, or other such signs of shallow water deposi

tion he?e been found.
On account of the intense folding to which the 

area has been subjected, i t  i s  not possible with the 

data availab le  to determine with any degree of ce r

ta in ty  the age re la tions  of the rocks present.
In thin section the only difference between the 

coarse and fine grained layers in the shalee i s  that



The coarser graineu layers ooneiet mainly of 

rounded and eubangular grains of very c lea r  quarts and 

finely  c ry s ta l l in e  chert.  These p a r t ic le s  are mostly 

equidimensional and have an average diameter of f>‘15mm. 

Those which are aenaibly elongateu have th e ir  longer 

dimensions in the bedding planes. The matrix ie  ex

ceedingly fine grained and appears to consist mainly 

of quartz and e e r ic i te .  There are present a few flakes 

of pale green c h lo r i t io  mica and of muscovite, while 

there i s  an appreciable amount of r u t i l e  as minute 

needier, t iny  J ’re g u la r  masses of brownish iron oxides, 

g rains of hematite, and some ir reg u la r  grains of what 

appears to be graphite .
Many of the quartz grains are oraokeu, and a l l  

show strain phenomena. Additional evidence that the 

rock has been subjected to shear and compression is  

provided by the fact that the matrix i s  curved around 

the quartz and chart grains. This shear and compression 

is  probably to be attributed to the folding which has

affected  the area.
The f ins grained layers are iden tica l in constitu

tion with the ooart.wr grained p a r ts ,  except that the 

size  of the quartz and rhert  p a r t ic le s  averages about 

0*01 -  O'O&Mn., and there is  a s l ig h t ly  higher propor

tion of the dark minerals. A higher proportion of the P
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p a r t i c le s  are eluoyatea In the beading planes than ie  

the caae in the coarser grained m ateriel.

i'he contact between the two types ie  very sharp, 

ana ie  a bedding plane. There i s  apparently no grada

t io n a l  zone at the contact of the two types, though 

each displays a ce r ta in  degree of varia tion  in grain 

s ize . As a general ru le  there ie  a zone ecoe OOdwa. 

wide in he fine grained layer at the contact which i s  

very dar i -loured. This i s  due .u a It-cal increase 

in the amounts of iron oxides ana graphite present.

Ko mass re o ry e ta l l is a t io c  such as tha t charac te r

i s t i c  of the Consort Mine ares it, evident in these 

rocks. This is  natural enough in view of th e ir  g rea ter  

d is tance  from the in tru s ive  g ran ites , though th is  i s  

not re a l ty  enough to acoccnt for the great difference

in the nature of the rocks.
In the proximity of the bars, these rocks show 

umaistaK.eably the effects of the ihear due to the 

relative movement on the bar-shale contact, induced by 

the folding. Evidence of this is the rounding of the 

grains with r e r u l t a n t  more lenticular shape, development 

of s great many shear planes, and a l t e r r U ^  by hydro- 

thermal solutions which have impregnated those zones 

eff.otea o j  the ,h..ring. Ib... -olutlon. h... W -  

i.aponeible for ..rieiti-.tioo. r » o . a  .oO r^d.p.,1- 
tior. eppsrently «  P / r l f .  of . goof 0«L of th. Iron



173

oxides, with consequent lightening  of the owlour, and 

the introduction of considerable amounts of ca lo i te .

The o a lc i te  has for the most part replaced the matrix, 
but has in many places also  begun to oorrotio the quarts 

and chert grains.

Where p y r ite  has been deposited i t  i s  usually in 

the form of aggregates of pyritohedra. and in th in  sec

t io n  these can be see"' to have in places a border some 

0 ‘Olmra. wide, of ra d lr t in g ,  fibrous quarts and ch lo ri-  

t i c  mica. Such borderv occur on those boundaries of 

the p y r i te  masses cu tt in g  across the beading, ■'ot on 

those p a ra l le l  to the bedding; tha t i« , the rad ia ting  

quarts has i t s  along A ion in general paraj.; el to the 

bedding.
These rocxs are in general probably best called

indurated ahales.
Hall1 re fe rs  to these rocks variously as "ehaly

crboneeeou , or g r .p h lt io  bl.ok rook,", "block r io t . "

and ’’black shales” .
P h o t o m i c r o g r a p h s  on P late XXIII are of t h i n  sec

t io n s  of the shales.

l()p. c i t . , pp. i160,



The bare occurring within the mine property are, 

from north to  eooth: the Sheba Bar, shown in the north-

west corner of the mar, P la te  IV; the Hospital North 

Bar; the Hoeritel Bar; the Southern Cross Bar; and the 

Zwertkopje Bar.
All but the Shebe Bur are usually  black, bleok and 

white, or black and pale green, f inely  laminated chert 

hortsons. The Sheba Bar wtsre i t  occurs on the mine 

property i s  usually a gray or gray and white banded 

chert horizon, usually somewhat coerser in grain than 

the others.
The Sheba Bar occurs on the mine property over a 

r e la t iv e ly  short d istance on s tr ik e .  Over th is  length 

i t  has an a v e r s e  thioknesp of some 20 fee t ,  ana ainr. 

a t  50° to the southwest. Some prospecting has been 

done in the rocks underiyiup the horieon, >«ut the only 

work at present1 in progress in th ir  area i s  some diu- 

tance north of the bar in the fine grained ehaly quarts-

i t e s .
The Hospital North end Hospital Bars occur as phiwr 

on P la te  IT. Their average thickness i s  some 10 fee t. 

Towards the e x te rn  pert of the property they are con- 

tinuous on surfece. but towerds the west they become

1 October, 194.4.
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l e n t ic u la r  and dleoontinuoue. This i f  p a r tic u la r ly  bo 

in the case of the iioepital Bar. The group of roc he 

including these two bare ie in one place, east of the 

coordinate l in e  x * -36000' ,  affected  by minor in te rna l 

i s o c l in a l  folding which re su lts  in the o o a p l i^ tc a  

s e r ie s  of outcrops shown on P la te  IV. On the surface 

these bars are  conspicuous, owing to th e ir  ree is ten t 

charac te r . Ihey are , however, not as conspicuous as 

the o thers , owing to th e ir  smeller thickness *ad to 

th e i r  discontinuous nature, to r  some reason, so f s r  

not known, no frac tu res  of economic importence have 

been found associsted  with th is  group. This is  

probably ths reeson why they have h ithe rto  escaped

no tice .
The Southern Cross Ber, within the lim its  of i t s  

occurrence, i s  continuous both on surface and under
ground, with the exception of one piece toward the went 

edge of the map, P la te  IV. I t s  thickness verier from 

5 to 100 fee t ,  but the aterege is  about 20 fee t. I t s  

. t r i k e  and dip are in general ?*r* steady, though there 

ere small local v a r ia tions , as oaf be Been on fLstes 

H I  -  *XVI. and on P la te  IV. ^est of the point where 
H y m a n ' s  Creek crosses the 3 w u tW J e  -  Southern Cross 

group, the southern Cross bar thine out and disappears, 

ju s t  west of the point where the creek cresse t the 
southern Cross ber, the l e t t e r  shoe, evidence of minor

\
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i s o c l in a l  folding sim ilar to though not as exteneive as 

th a t  a ffec ting  tne Hospital Bar group. This phenomenon 

has complicated the conditions in the underground work

ings on the Malvina t ra c tu re .  Some 500-odd feet west 

of the coordinate l in e  x •  -36000’ , a portion of the 

Southern Cross Bar s p l i t s  off in to  the overlying green 

" e c h i o t T h e  peculiar s truc tu re  seen on the Southern 

Cross Bar some 300 feet east of coordinate l in e  x * 
-32000* has already been mentioned, 'e a r  the west edge 

of the map, P la te  IV, the Southern Cross Bar th ins out 

and disanpears, but reappears again farther west near 

the vortex already described.
The Zwartkopje Bar i s  in almost every respect 

sim ila r  to  the Southern Cross Bar except tha t i t  per

s i s t s  over a g rea ter  d istance on s tr ik e  and does not 

a t  any point w ithia i t s  l im its  th in  out and disappear, 

e i th e r  underground or on surface. In gen al occur

rence and in appearance i t  i s  exactly sim ilar to the 

Southern Cross Bar. In fac t ,  a l l  four of these bare 

lire exactly sim ilar in nature ana appearance. Such 
i r r e g u la r i t i e s  as occur on the Zwartkopje Bar have 

already been mentioned. I t s  s t r ik e  and dip, l ik e  

those of the Southern Cross Ber, are very steady.
In examination of the sections, P lates XII-IXVI, 

. i l l  C O . , . ,  .  good i d . .  Of th .  general ooonrr.no, of 

t h . . .  rook,. Their oontect. .g a in . t  th .  other rock .



are invariab ly  very sharp, and in the case of the bar- 

shale contact the /e  are , as has been mentioned previously 

considerable aignr of shear.
In the green ’’sch is ts"  occurring in the Hospital -  

Hospital North ana the Jeartkopje -  southern Cross 

groups, there  are invariably s tr inge rs  and lenses of 

black chart iuen tioa l with tha t of the bars. These 

s t r in g e rs  ana lenses vary in length from b inches to 

100 fee t ,  ana in thickness from » inch to b xeet. The 

number of such occurrences in the green 'sch is t  de

creases away from tne bars, aua they are not usually 
found extending more than h a l l  way to the *ray sch is t .

In a t t i tu d e  they conform to the general bedding and 

lamination, ana by th e ir  in t r i c a te  folds ranging in 

width from * inch to 4 feet show the extent and nature 

of the in te rn a l folding and deformation of the rocks

in there  groups.
Almost e l l  of the frac tu res  on which mining opera

t io n s  have been successfully  conducted on the Sheba 

Section of New Consort Gold dines. Ltd. are more or 

1 , 8.  a i r e c t i ,  . . . o o L t „  ,1 th  t h ,  2 « r t k o PJ .  -  S™th.ru 

O r . . .  group of ro o t. .  Th. C o t  thet th .  r t io t lT .  
p e r a l . t .n o . ,  o o o tiou it , .  of e « . l o p . . u t  of

t h . . .  bu r . 1 . » r „  or 1 . . .  U  th .  fo l l .e io *  *••=•"<“ »* 
ordor: : : . . r tk o p j .  U r .  H o.p itU  l . r t h  U r .  U . th . r n

C o . .  U r  .o ,  Uo.pit.1  U r .  . —  to 1 -  —
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to the hjpotheeie outlined in connection with l ig .  1 

I page 159).

Iheee roc ce, owing to  th e ir  well develop#*, forma

tion  jo in t in g  ana oleavage. occuexonal cross jo in ting  

ana r e s is ta n t  nature, generally give r i s e  to blocks 

outcrops, which in the caee of the ^wartaopj* - uouthern 

Cross group occupy the c res t c f  a very pi eminent ridge 

div in ing  the ^mrartkopje ana aheba Valley#. Cn the 

outcrop they are sometime* nark, but more usually l ig h t  

coloured, owing to  inc ip ien t bleaching and lime incrusta

tion . underground, however, they are almost always j e t  

block, and the iw. r t io n  jo in tin g  end d e e  vega are 

c lea r ly  v is ib le ,  between jo in t  planes the rock is  

massive and has a conchoidal fracture . I t  i s  very 

hard, though b r i t t l e .  In most cases i t  consists  of e 

mass of very fine grained black chert, criss-crossed 

by innumerable thin ve in ie ts  of d e e r  v itreous quarts.

In some places the bar m aterial consis ts  of a l te rn a te  

laminations from 1/16 inch to 1 inch wide, of black 

and pale green chert, while in other oases the Im ina-  

tions are a l te rn a te ly  blaca ana white, ana the rock 

i s  often very handsome. The contacts of the Various

laminations are always very sharp.
In some cases, usually where the chert is  very 

f i n .  grained era je t  d a c e ,  i t  contain, l e g a t i o n s  

from 1/16 inch to (inch in thickness, which have a
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fa in t  brassy "opalescence.11

The chert s tr in g e rs  which hate already beer mentlined 

as occurring in the green "sch is t"  are neter bunded, and 

are always black and more or le s s  homogeneous.

One case ha* been found in which a chert s tr in g e r  

in the green "sob 1st" underlying the Iloupital Bar is  

black and contains vast numbers of white concretions or 

spheroids of storage diameter about l-l&mm. These are 

often f la ttened , occur in well defined bands in the 

chert,  and can sometimes be seen with the naked eye to 

hate a concentric s tru c tu re .
In the shales s tr in g e rs  of black chert sim ilar to 

th a t in the bars are te ry  vvamonly found. These ta ry  

in thickness from 1 inch to 2 fee t and in length from 

2 feet to 40 or 50 fe e t ,  and they occur always p a ra l le l  

to the shale bedding. Their contacts with the shale 

abote and belor i re  sharp, while along th e ir  length 

they th in  out gradually and disappear. The chert band 

previously mentioned as occurring south of the Zwart- 

.jp je  bar and shown on P late  IV is  la rger  thin the others. 

Eastwards i t s  character changes; i t  becomes coarser in 

g r . in  .nd f i n . I I ,  gW-e **? to .  h .rd .nM  . i l l o M u ,  b.nd 
in t h .  I t  i« ‘ lie, e t id .n t  t h .  t h .  condition,

.h ioh  g . . .  r lM  to  th .  chert d .p o .i t lu n  on th .  h . r  

horU on . were l o c . l l /  p r .e .n t  f ro .  time to time during  ̂

t h .  d .poe ition  of both th .  e h .! .. " 1  the green "ch ief:
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In hand speoiraen the black chert frequently tthowa 

f a in t  lamination due to  a l ig h t changes in grain s ize .

In general th is  m aterial consis ts  of mi c rocrys ta lline  

ch e rt with an average s ize  of individual grain ranging 

from 0.006 to 0.02mm. I t  contains a great many minute 

inc lusions of o ther minerals, notably ru t i le ,  green- 

brown tourmaline, graphite and hematite. I t  i s  always 

c r iss -c ro ssed  in a l l  d irec tions  by v e in le ts  of c lear  

quart*. These have an average thickness of some 0.06 

to  0.1mm., and are evidently  due to f i l l i n g  of cr acks  

caused during the f rac tu r ing  of the surrounding rooks, 

o r during the folding. Host of these v e in le ts  out across 

the d irec tion  of bedding, and when the chert i s  f a i r ly  

well laminated or fo lia ted , due to alignment of inclu

sions. these v e in le ts  bulge and branch out in to  and

between the fo liae .
In een/ e;-icim.ne the inclunione ehow p»cu ll.r  

c h .r .c t . r i .U O B  which would sppw-r to eugg.et *■ org.nio 

o rig in  for p . r t  of th ie  M t . r i i l .  In •  i r e u t  w»n, 
8p.ciw.n8 round .nd f l . t t . n . d  b lo tc h . ,  of « . r . g .  d i . -  

„ , t . r  .bout O.a™. r i e i b l .  in thin eectlon. Within

th e e ,  b lo tc h . ,  the proportion of inolueion. 1 . -uoh 

higher then i t  i .  in the .unrounding » t . r i r i .  end the 

che rt within the rounded .p o t .  1 . - o h  f ln . r  gr.ined

than t h . t  o u t . id . .  I" ' °  ^
nunterou. t h . t  tb  -  n r .  In c o . t - t  with on. m other, .nd
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the coarser and c lea re r  chert occupies the i n t e r s t i t i a l  

spaces. In o ther p laces, spots of sim ilar size and 

shape, but almost free  of inclusions, are found. In 

these cases the chert in the spots has about twice the 

grain s ize  of that outside.

There are invariably  a great many iso la ted  3 ry s ta le  

of o a lc i te  present in the chert. These are usually seen 

in th in  section as well developed diamond- or para lle lo 

gram-shaped c ry s ta ls .  Generally the nuclei of the 

o a lc i te  c ry s ta ls  consis t of aggregates of small grains, 

while the borders are continuously c ry s ta l l in e .  The 

cen tre  and outer pa rts  are in op tical continuity , and 

the average size  of the solid  grains i s  some 0.15 to

0.2am. Many of these grains have a chert core in the 

nucleus, and some of those of th is  type are incomplete. 

The skeleton c ry s ta ls  are usually about twice the tnze

of the  so lid  ones.
P y rite  as well developed c ry s ta ls  and an rounded

gra ins  i s  almost always present, ana appears to have

b e .„  in troduced  into t h .  p f . l i . t i n g  o h . r t j  M t . r i . 1 .

Such p y r l t .  p . r t i e l . e  o r .  .Inoot olu.yo p . r t io l ly
purrounded by .  bo rd .r  oo.e O.OSm. . i d .  of ro d i . t in g

fibrooo quarto .nd o h lo r i t ic  « i « .  T h .. .  b o rd .r .  .  .

g a n . r . l l y  d n .lo p w l only on th o . .  b o und .r l . .  of th .

p y r l t .  which out .h .rp ly  . o r o . .  t h .  o h .r t  b id in g ;

t h . t  id . t h .  f i b r . .  . o p . . r  to b . . b l .  to d . . . l o r  ^o n g .
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and not kCroBB, the chert lamination#.

Ae hae been mentioned before, Borne parte of the 

chort contain laminations which have a fa in t  braeey 

colour. In th in  les tttm  euch epeciL-ane can be Been 

to contain vaat numbere of spherical o p a q u e  inclusions, 

generally  arranged p a ra l le l  to the laminations. These 

inclusions have an average diameter of O.OCfcmm. and are 

proved by examination of polished sections to consist 

of p y r ite .  These are evidently  of origin contemporan

eous with th a t  of the chert and are probably due to 

the action of b ac te r ia . Chert of th is  type does not 

show the la rg e r  rounded spots described above, but 

does contain l a t e r  c a lo i te  and p y rite  crysta l*  of the 

same type, and i s  also cut by numeroui thin  c lea r  quarts

v e in le ts .
The pale green laminations seen in many specimens 

of the b t r t i  •» d is t in c t  from t h .  chert e tringere le 

eh tle  end green "ech ie t" , coneiet of o'.ert which ie  

f re e r  from inclueione end coereer in grein then the 
hleok v a r ie ty .  Such inclueione ee there ere eppeer to 

eo n .le t  meinly of email flekee of ch lo r i t ic  end white 

. i c e .  Orephite end other black opaque inclueione err 

ebeent. Iheee lam ination, dete , e r ,  eherp contecte 

^ a i n e t  the bleck le . in e t lo n e  . i t h  ehlch th e ,  occur. 

Theee pale green le e ln e t lo n ,  contain ca lo i te  end P fr lte  

oryetele* end ere cut b j quert.  " I n l e t ,  in the e e »
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manner ae the other types.

In eome plaoce ( see above) the bare consist of 

a l te rn a t in g  black and white laminations. Thin sections 

show tha t the white 1amine consist of quarts. At the 

contacts with the black laminaVons th is  material is  

cherty , but there ic  a progressive increase in grain 

sixe  inwards, and in the middle the quarts grains ex

h ib i t  crenulated boundaries with a l i t t l e  mortar and 

s t r a in  phenomena, and have an average fiameter of some

O .iee. Close to the contacts with the black laminations 

are  tiny lenses of the black chert enclosed in the 

white m ateria l . These l i e  p a ra l le l  to the contacts.

Thj mode of o rig in  of these r M te  Isminee is  d i f f i c u l t  

to  see, and the only p o ss ib i l i ty  which f i t s  in with 

the fac ts  would seem to be th s t  of rapid d e p o r i t i c n  

along formation cracks by hot so lu tions with an abnor

mally high s i l i c a  content -  so high, in fac t ,  ** al*J»i

to  co n s ti tu te  a s i l i c a  melt.
One th ick  chert s tr in g e r  in the green "schist

an d .r ly i ng t h .  H o .p i t . l  B.r . i h i M t .  •»
In th»t i t  o o n t . in .  white oonor.tion ,. Th. oh^rt is 

t h .  » „ a  T . r ,  f i n ,  g r . in .d  bUok t j p .  o o n t . l n i - g  •  

g r . . t  m.n; . i n u t .  i r . c l u . i o n .  of h . M t l t . .  r u t i l . .  

g r . p h i t . ,  . t o .  I t  a l .o  o o n t . in .  round .nd f l . t t . n « l  

. p o t .  np to U  d i « . . t . r ,  in .h ioh  t h .  c h .r t  g r . in

i .  .bno rm .ll ,  l i » ,  « «  «hlch th* ' ,r0p0r‘ i0B "
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minute dark inclusions i s  ununually high. Come parts  

of th i s  cherti however, also contain round and s l ig h tly  

f la t ten ed  white concretions, spheroids or o ttlites .

The bands of chert which contain these bodies are 

sharply defineu against those which do not. ana apart 

from the presence of the round white bodies, show no 

abnormal features. The white bodies consist, mainly of 

masses of so o l i te s .  with occasionally some s o is i te ,  

in rad ia tin g  masses. The errangenent of these minerals 

suggests th a t the development of the seo litee  started  

a t the boundaries, and fror the nucleus ahen there is  

one. Many of these bodies contain round chert nuclei, 

while some have a nucleus consisting  of a small r a d i a t 

ing fibrous quarts spheroid, and others are only par

t i a l l y  complete. A few of these bodies consist of 

a l te rn a t in g  sh e lls  of f in e r  and coarser chert with

in tervening rings of seo litee .
These bodies are obviously not in th e ir  orig inal

condition, and the seo li tee  have evidently repl.ced
other » n . r a .  Th. .p h .ro id .  . r .  f r .q u .a t l j  cut

t h i .  of qu .rt*  anO o ^ o i t . .  T h .»

oftoo oonUio a»0 .  p a .  gr . . 0  oh lo rlt io  « l n . r ^ .

■DA t i n /  o r j . t ^ »  of groM-brom to u rr . . l in . .

I t  e . . w  j u . t l f U b l .  io oonolud. from the

eTldence th e t  th .  chert h o r l .cn ,  (h e r ,  end . t h . r . )  

« p o W  on th .  . i n .  property ere e t leee t p e r t ie l ly  of
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organic o r ig in . I t  i e  probable that they are due partly  

to  the action  of sulphur ana s i l i c a  bacter ia , and partly  

to  the a c t i v i t i e s  of s i l i c a - s e c r e M n g  organisms. The 

spheroids described above may tr ig ' ,  i l l y  have been

o f i l i t io  in character.
H a ll ' s  d escr ip t io n !  of these bars i s  confused to  

a cer ta in  extent by h is  co rre la t in g  the Sheba Bar M.th 

the Southern Cross and Zwartkopje Bars, while the des

cr ip t io n  o f the m icro sco p ic  features i s  somewhat sketchy 

and incomplete, and so g ives  no information for compara

t i v e  purposes.
P h o t o m i c r o g r a p h ,  on P l a t .  IL »ro of .a c t io n ,  of

the bare.

I h i  ,  .
t u ,  u  th .  i..™. t»  -  n l r r "  " "  01 '

.  U .  ». - -  • » « * « •  » ►

t h .  rock in th .   ................   a .  t h .  .o n . U - l f .

l 0p. C i t . .  pp. ! 90"1$1,



The Z.K.O. i t  found on the bar-«h*le contacts of 

a l l  the bare on the mine property with the exception of 

the Sheba bar. whose shale contact shows no such pheno

menon. I t  w ill  be shown la te r  tha t the Z.K.O. owes i t s  

o r ig in  to shearing along the plane of weakness formed by 

the bar-ehale contact. I t s  formation is  due to the 

r e la t iv e  movement which has taken place a t th is  horizon 

consequent upon the iso c lin a l  folding. I t  has already 

been pointed out tha t H .U 'e  In te rp re te t io n 1 of the 

re la t io n  between the Sheba Bar and the other bare ie  

In co rrec t,  and th a t  the le o e l ln . l  folding which he . 

canned one chert horizon to g ire  r le e  to the b ar .,  

f r o ,  the nonpita l "orth  Bar to the fcerttop l*  Ber. ha. 

evidently  not effected the Sheb. Ber. Thl. nt.tercent 

in b om . out by th f c t  tha t the r . l . t i e .  eorae.nt 

which h a . g lre r  r i n .  to the fo r - e t io .  of the Z.l.O.  
ban apparently not been act ire  on the Sheba B .r - .h a l .  

con tac t, which i t  jn r t  as much a p lan , of . . .k n e e .  a .  

th a t  on the Swartko. J .  and other bare. In th i .  con-

P w Z r M Z ^ i r L r e f c r e .  the occurrence of 

the Z.X.O. lend , " p p o r t  to the ru g g e -t lo n  already

1-Op. c i t . f  p. 173"
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xi:

mede to the e f fec t  tha t the rocks in d iffe ren t parte  

of the Gheba E i i l f  have been affected to varying de

grees by the folding, and have not been a l l  folded 

together. The mechanics of the procees by whioh th is  

took place, however, are not apparent from date ob

ta inab le  on the mine property.
The 2.K.O. I s  a zone of a l te red  rook on or very 

d o e e  to the bar-uhale contact, as explained above.

I t  var ie s  in width from an inch or two to 2 or 3 fee t.

The bar at the contact is  gsncrally  not noticeably 

a ffec ted , and the shearing hue therefore t a ^ n  ; v,ce 

w ithin the phyeically  we.ker while. The In t .n e i ty  of 

the a l t e r a t i o n  and other e ffec ta  of the ahearing de

crease gradually away from the contact, but the ease 

Z.K.O. re fe rs  to that band which la  d la tin g u l.h ab i.

In hand apeolnen. OocasWnUly a narroa band of 

r h a l .  la  found ju s t  within the her. and in auofc caaes 

th i s  appears to have been the s i te  of - o . t  of the 
r e la t iv e  r e v e r e n t ,  and ha. .sensed the c h a ra c te r is t ic ,  

of the Z.K.O. In sore caaes where n in .rU ta .o  f ra c tu re ,  

traverse  the sheared .one. the l e t t e r  1. a . f f lc ie n t ly  

m in e r a l i s e d  to be of local economic value . - r e l f .

.  branch of a e in .raU sn d  fracture w il l  f o i l *

r : ; r r : : . = . - r r l

■iTWrnr
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Thir occurrence, on being foiljwed up, proved to  be 

l a u r e l r t e n t ,  but led to the opening up of the aain 

%wertkopje frac tu re  n/etera. ' i  ie l ik e ly  tha t i t  wee 

in th ie  way tha t th in  horieon came by i t$  name.

The rock in the inteneely ebeared and a lte red  

p a r t t  ie ueually a eoft fawny brown material, which 
even in hanu »pecirieo ehowe d ia t in c t  evidence of i t e  

origin by sheuring. I t  generally  hae a somewhat 
wmyj  'fe e l" ,  owinfc to i t t  ta lc  content. Thie material 

uoes not grace off into  the apparently unaltered shale, 

but ia general y aha*ply aelineu against i t .  The 
re la t iv e  movement was almost a l l  taken up in a narrow 

sons, anu i t e  shearing e ffec t within th is  sons was 

therefore very severe. Tbs apparently unaltered shales 

bordering on the a.K.O., however, do show evidence of 

shear, si i s  described on page 17ii of th is  work.
Thin sections of the Z.K.C. proper show i t  to 

co n s is t  mainly of fine grained c h lo r i t io  and s e r ie i t i c  

n a t te r .  This material occurs as e mess of minute 

flakes a l l  oriented in the d irec tion  of shear; that 

i s ,  p a ra l le l  to  the b a r -shale contact. A thin section 

of th is  rock, under crossed niools. therefore e x t i -  

gttUhee as a mass. There are a considerable number 

of minute opaque inclusions, and these have been 
arranged in s tr in g s ,  enclosing len ticu la r  and ’ro lled  

in ’* masses of the rock m ateria l, thus showing quite



Ib9

c lea r ly  th a t  the re la tiv e  movement which haa formed 

th ie  rook hat been considerable, end the sheer intense. 

Here end there flakes of te lo  up to O'irem. in maximum 

dimension have been formed, end they invariably occur 

with t h e i r  long dimensions in the sheer planes. Quarts 

is  f a i r ly  common In the form of le n t io le s  flattuned in 

the H«m d irec t io n .  These le n t io le s  have been so 

sheered and crushed that vaguely defined areas within 

them extinguish in ir reg u la r  and shadowy manner, giving 

the mineral a pecu lia r  "spotty" appearance. These 

p a r t ic le s  are evidently the remains of crushed ana 

sheared quarts and chert grains in the orig inal shale.

Very l i t t l e  c a lc i te  has been introduced into th is  

rock by the l a t e r  solutions which have affected tne 

le s s  in tensely  sheared shales nearby. This is  to Lu 

' ip e r ‘ '  since the nature of the m aterial is  such 
Ik i ld  not be eas ily  penetrated by solutions;
k - abetly also the reason why mineralisation

in the ij.X.O. i s  seldom intense, usually patchy, and 

does not p n re is t  very far.
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Thi G fif l
This le  the name given to a peculiar group of 

rocke of which some mention has already been made.

They ocour in four main horizons on the mine property, 

and are the host rocks of some of the most important 

sor.es of m inera lisa tion .
P la te s  IV and XII-XXVI show the mode of occurrence 

of these rooks, adjacent to the bare which separate them 

from the shales. The green "sch is ts"  are the most im

portant nembers of the Hospital - Hospital ”orth sna 

Zwsrtkopjo -  Southern Cross groups, and th e ir  d is t r ib u 

tion supports the conception of iso c lin a l  folding as 

tb .4 o r ig in  of the repeated succession. The four main 

he 'one of green "sch is t"  are therefore actually  re

p e t i t io n s  of one bed, and are p e rs is ten t as far as the 

exposures on the mine property show. All four horisone 

show the same general and microscopic ch a rac te r is t ic s .

A rock of somewhat s im ilar character underlies 

the Shoba Bar at the head of Golden Valley. This "sch is t 

howe.er. i ,  .ppar .n tljr  not p i r c le t .n t  lor w j  g ro .t  dta- 

t . n e .  on n trlko . on I t  U  not nron.nt In the working.

of the Golden Quarry Mine.
Th. croon " o c h i . t ,"  when f r . .h  o r .  a .n o l l j  r . r j  

hard, and of .  n o r .  or 1 . . .  oiUooow ohoractor. Their 

nature n . r l H  g ro o t l ,  Iron p l « .  to  pUco. «  .U 1  b .  

do, .ribed U te r .  but th e ,  b a r .  n lnn .t C . . , .  .  - o r .  or
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le s s  b righ t green colour. Fresh specimens seldom exhibit 

such c b s r s c te r i s t ie s  as are suggested by the name they 

bear lo c a l ly ,  but such fo l ia t io n  es parte of them possess 

i s  accentuated by weathering which generally re su lts  in 

a reddish and greenish, more or less  fo lia ted  outcrop.

In the Zwartkopje -  Southern Cross group the south 

green " sc h is t" ,  that i s ,  that underlying the Zwartkopje 

Bar, has an average thickness of some dO to 90 feet, 

though v a r ia tio n s  from 40 to 150 feet do occur. The 

north green " sc h is t" ,  tha t i s ,  that overlying the 

Southern Cross Bar, shows s i a i l a r  varia tions in thick

ness, but the averege i s  somewhat smaller than that of 

the south " sc h is t" .  The two green "schist" horisons 

occurring in associa tion  with the Hospital and Hocpitai 

North Bars are  in general of somewhat smaller thickness 

than those in the Zwartkopje -  Southern Cross group.
Tbs contact between the bars and the green ”schist" 

i s  invsriab ly  sharp, though exhibiting a g o *  deal of 
complication due to minor drag folding, d irec tly  related, 

probably, to the main iso c lin a l  folds. As has been 

c ta ted  before, however, lenses and str ingers  oi bar 
m aterial are almost always found in the green "e ch i. t" ,  

o ften  as far as 40 to  50 feet from the bar contact. 

Similar occurrences of green "sch is t" ,  however, ha,e 

never, to the knowledge of the w riter, been founa

within the bars.
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The oontaete of the green "eohiet" horieone with 

the intervening grey "eohiete" ere leee d ef in ite . In 

eone ceeee theee contacts are very sharp, but by far 

the more common case ie  th a t  in which there occurs a 

t ra n s i t io n  *one anywhere from 6 inches to 10 feet in 

width, in which a l te rn a t in g  laminations and lenses of 

the two rock types, from i  inch to 1 foot or so in 

thickness, occur. Very often such tran s i t io n  sones 

show evidence of considerable shear and re la t iv e  mcve- 

meat* and are traversed by large numbers of thin vein- 

l e t s  of c le a r  v itreous and l ig h t  gray, more or less  

opaline or oherty quarts, of which more w ill  be said 

l a t e r .  These v e in le ts  are in general p a ra l le l  to the

contact sone.
Boeetieee. «• i* •ha»n on P lates XIII an! XVIII,

a lens of g ra j  "aehlat" i s  found within the groan.
Such sccuirsnoss a r .  apparently wot cosmos, though they 

are probably wore so than i s  surBoateu by th .  r a l . t i e a ly  

few openings. These lenses eery f ro .  2 fee t to 10 or 

16 fee t  i n  th ic tnese . Of wuoh worn frequent o c c u r r e n c e  

s r .  lenses of green " . c h i e f  enclosed in th .  gray. Such 

a r .  shown on P l . t . .  111-1X111. These are of t h i c k . . . .  
earying f ro .  1 foot to 20 faa t or -ora. and are proh. ,  

of g re a te r  abundance then i s  shown on the P lates, e no.

SOB11
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" whi ch themaelTeH encloee lenses of the gray 

rock, end in e few places in the upper levels  of the 

3wartkopje workings the grey ’’schist" zone contains 

bore of the green rock in the form of th in  lenses than 

i t  does of the gray. Cases have also been found in 

which portions of the gray "sch ist"  branch off into the 

green. These may be normal s tra tig rap h ic  re la tio n s ,  or 

they may be due to the t ig h t  folding which has affected 

the area.
The rook type most commonly found in the green 

"sch is t"  zones is  a pale green, very hard, more or le ss  

• il loeoua  m ateria l . I t  haa i n  general a o o n o h o id a l  

f rac tu re  and a du ll  chert? appearance. I t  le  iioeetimea 

traeeraed  p a ra l le l  to the a t r t t l f lo a t l o n  d irec tion  b j 

banaa of white or l ig h t  gray quart* of c h e r t /  appeerancc. 

Theae are often le n t ic u la r  in form and overage aoout i  

inch In th ic toeea . The rock la  uaua llj  alao trefereed 

in a l l  d i r e c t i o n ,  by thin (1/16 inch) ' . i n l e t ,  of l . t . r  

T ltr.onE T .in  q u a r t ,  .nd d e l t a .  « .n tion  h«. already 

been made of the fact tha t len ee , of black chert ere

often found in th is  rock.
Thin .a c t io n ,  .h o . th .  maaai,. pele green rook to

o o n . i . i  mainly of ir re g u la r  quart, graina. a l l  of -hioh 

.h o .  undrlating . .U n c t io n  and o th .r  a,ldanoa of in-

« . . . .  .h .a r in g  .nd cru.hing to .  marked degr...........-me

Of the quart,  g ra in , e "  up to imm. in d l » . t . r .  - h i l .
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others occur ae aggregates of interlocking greine. All 

contain vaet number* of minute liqu id  inclusions, gen

e ra l ly  arranged in two d irec tio n s  at about 60° to one 

another. These l in e s  of inclusions are frequently bent 

and curved. Mortar i s  often found between the quarts 

g ra ins , and co n s is ts  of a e r i c i te ,  small flakes of mus

cov ite , a good deal of pale green ch lo r i te ,  some ru t i le  

needles, and quarts. Masses of s e r ic i te ,  ch lo rite ,  e tc . 

are always found i n t e r s t i t i a l  to the quart* grains and 

al( g th e ir  boundaries.
There are occasionally found small fresh fcrninB of 

e a g o c le .e - M a . f in .  (eloper, ebowing both Cerlebed end

Celoite end dolomite ee well formed, often eon.id 

c r j e te le ,  end ee fine greinea oggregetee, rep lec . tbe 

o ther minerele in e l l  epooimene to e greeter or l .« « .  

ex ten t. Th.ee minerele ee mell ee querte freqoee tl ,  

ooour ee th in  to in lo te  oo tting  ecroee e l l  the other

a lb i t e  twinning.

minerals.

and musses of s e r ic i te .
th .  rood bee e beneeo eppeerenoe. 

l i e  f r o .  1/16 inch to 6 ioohe. lo
Is many places 

with bright green f
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thiokneiie, p a ra l le l  to the main e t ra t i f ic a t io o .  In 

eom. oaeta the more or leee eaeeive rook contain# man/ 

thin fo l ia  of th i s  tjrpe close together. Bright green 

band a are of common occurrence in th is  roc it, and are 

occasionally  up to 1 foot in thickness, though they are 

more often about 2 inches. This material has a well 

developed echietoeity-. i s  b right green, fa i r ly  soft, 

and the  fo l ia  are often covered with films of brown 

r u t i l e .  There i s  thus a gradual tran s i t io n  from the 

massive pale green rock to  the fo lia ted  vivid green 

type. This l a t t e r  i s  probably the source of the name,

green " sc h is t" .
The t ran s i t io n a l  type in  which the more or less

massive rock contains layers  and lenses of bright

green ech ie to .e  materiel j i . U e  la  th la  .ee tlon  Infer™-
Uon which gliee '.clue to t h .  orig in  . f t h . . .  roeko.

Ih ,  b r ig h t green echietoee lam ination, oonelet of graen

c h lo r i te ,  a e r lc l te .  f lake , of mnecoelte end ta lc  with

e g rea t se n , eery thin e t r in g .re  end fllwe of winnte

g ra in ,  of r u t i l e .  Very l i t t l e  quart, end o a lc l t .
occur in theeo leyere. which owe th e ir  fo r .  to in ion*.

.hear combined with hydrothermal aganol.e. The . . U r i e l

1 .  .0 f o l i a t e d  and t h .  . i . e r e l .  «  "ranged  that the

eection . . t in g u ie h e .  u .  .  - * e r  ,,io#1*-
Ih .ee  brigh t green la y e r ,  often c o . t . ln  l . n t l c l . e  end

rounded end t l . t t . n e d  . . . . . .  V " t . .  which Ueo

-T'S'WH "



r'-asBlaniHy odours »» l»otio«lar etriagira. i.l tlieee 
qUart2 BiBBKS are elongated in the direction o1 novementi 

and their nature ia of conaiderable internet. At flrat 
eight they appear to he a coarae chert. Careful ecru- 
tiny. however. reveala that they are cruahed. eheared 
and coaainuted quart: grain* and aggregate*. Sometime* 

the outer part* of the quart: meeree are very fine 
grained, or apparently continuoun. ah' la in other oneee 

the whole maae ha* been comminuted, and the individual 
particle* more or le.e rotated relative to one Mother, 
by the action of the ehear. In eome caaee the core or 

nucleue can be aeer. to have been cruahed up. but the 
individual particle: have auffered hardly any re la tiv e  

rotation. Thu* the cruahed and comminuted character . 
of the central portion of the grain can only be *e«n 
when it la near the extinction poaition. In other 
poaitione r.lntiv. to the vibr.tio. direction* of the 
oolarieer and analyeer. the relative rotation which 
haa effected the tin, comi.uteu particle, i. ln»«fH-
o ien t to .how under oroee.d n icelo . and   doe.

not appear to be abnormal. In — e »...* the indivi
dual tiny particle, eatingui.h j-*t cft.r one another, 
giving the ..,* »  • ^ o l e  an undul.tory e.tinct.on.

yet been actually cruahed.

^gprmmr-riil'nr-qr' a • n iinriFnr'" v  111 HI1111' W



Occasionally ahat at first sight appears to be a 
mass of coarse chert shows interlocking areas in which 
the individual particles extinguish at nearly the same 
position, t’aoh cases are evidently masses of inter
locking quarts grains which have been comminuted, but 
in which the individual crushed grains have not been 
sufficiently rotated by the shearing movement to obli
terate the original texture Hecrystallieation has 

taken place to a small extent during the crusiLing and 

shearing, eo that the crushed and comminuted p a r t ic le s

interlock with one another.
*h.n u e  bright g r . .o  Mbi to.. m .U ri» l  1- 

f . i r  thick..... th»t i» . more the. f  or . 0 , i t  o l t «  
e o n t a n .  r o u . d  am. tlatt.ned o£ quart. « . t t . r « i

through i t .  Th.ae a .  i . r a r i . b l ,  .0  B . . . r . l ,  o r u M  
.»  to  .h o .  no .ign of t h . i r  orig inal . t r u c t . r a .  
k . q u . n t l , .  h c r r . r .  th. . o f t  r l . U  g r . . .  rook o o n t. t .a

.... of th. t.t.«Mlj .trained quart, -a....- *>

= S i § P I -
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ie  the BohiBtoee, obfiouely intensely sheared folia 
are approaohod, the maaalve material shows the effects 
of more severe s t r a in .  In a mass of green "wchiet" 
whioh contains a high proportion of the soft bright 
green layers, the effects of shear are everywhere 
evident, and in some cases quart* grains and aggregates 
are crushed and comminuted even in the massive pale 

green material, this is, of course, due to the fact 

that the shear stresses have been relieved in the 

so f t  schistose layers, and the neighbouring rock has 

naturally been affected to a certain extent.
Here and there in the massive rock, graino of what 

is clearly microcrystalline chert of the bar type are 

found. Thi, fact, together with th .  oocurr.no. of the 

.torMentioned black chert etringern in th, green 
"eohiet". points to the conelueion that the s u o c u n o r  

of the rock, ie: shales, bar. green "eohiet" parent
rock, and gray schist parent rock, in that oroar.

It Beams likely from the abofe that the rocks 
which finally became what ie now locally known as the 
green "echi.t" were a e a d i .eatery group. I t  would see. 

that th is  group con.i.teu chiefly oi a .and, sediment 

containing a good many im p u ritiee . i-oluaing some 
ferrom agneeian  conetituents. "black sand", and clayey 

materiel. H er. and there a 1— 1 resumption of the 
conditions g it in g  r i . e  to th. bar deposition ... th.
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cause of the nany black chert s tr iagere . Here ana there, 

the re  occurred layers  or patches and lenses of more or 

l e s s  Impure muddy m aterial containing iron, titanium, 

magnesium, anu aluminium minerals, in a clayey mass.

These occurred sometimes as thin laminations and some

times at> layers  a foot or more in thickness, and would

natu ra lly  contain odd sand grains.
During folding and metaTorphism the f i r s t  process 

a ffec t in g  th i s  group a f te r  consolidation was apparently 

inc ip ien t r e o r y e t e l l l e a t i o n .  Daring the period o{ 

ieoo line l folding, howerer, e  good deel of in ternal 

movement with ooneequent in te rna l atreeeee reenlted .

The in t r i c a te  folding of the th in  blaolt chert s t r in g e r ,  

.bows t h l .  very c lea r ly .  Taturally  enccgh, mo.t of the 

in te rn a l  . t r e . e e s  were relieved  by movement in the 
clayey or maddy. and m inar.log ic .U y  mere complei la y e r . ,  

which were le w  re s is ta n t  than the more massifs sandy 

p a r t . .  This process, together with a ce rta in  amount 
of in te rn a l chemical reaction  and r e c r y s ta l l l s s t io . .  

r e s u l t e d  in  what are now the brigh t green schistose 

po rtion , of the rock. The sandy id fe m  would > . s . '  
a ffec ted , with the r e s u l t ,  d.earthed above. * « « r  or 

during the l a t t e r  port of these proce .se . there . . .  •

. t . g .  when the rock. . .  .  ^
iioiution. which introduced quart, and carbonate, in
craoks, and caused .  ce r ta in  d ^ r e ,  of r a a r r a n g m s . n t



of the mineralb in the rocks.
In plecee, notably near the contact with the gray 

sc h is t t  th is  l a s t  process hcs sometimes resulted in
.lEoet comnlete replacement of the rock by s e r io i te ,the elmost complete replacement of the rock by s e r io i te ,  

carbonetes« and secondary quarts . This type is  fa i r ly  

e o f t ,  massive, end has e colour which can best be 

described as "khaki". Much of the carbonate in th is  

type i s  s id e r i te ,  and th is  i s  probably the source of 

the oolour.
In some places r e c ry s ta l l i s a t io n  has completely 

reconstitu ted  the rock, with the re su lt  tha t i t s  orig inal 

feetures have been comrletely ob lite ra ted . After the 

r e o r y s t a l i i s a t i o n ,  which mast have t a ' m  place l a te  in 

the metamorphie processes, hydrothermal action has so 
a l te red  the rock tha t the products of re c ry s ta l l is a t io n

have been changed u n t i l  th e i r  o rig inal nature i s  ui- 

r e c o g n isable. This rock i s  generally more or le ss

hard. *nd hi., .  t e r j  P«l« e m n  oo lo .r . Lying 
In a l l  d irection# in t h .  m e e .ir ,  gr.».dM»« » r ,  elon- 

g l ted o r / a t a l ,  which are more or l e , a  traneparent in 

hand anaoiaan. and which hate a darker green oelaur 

than the f r .nnd .aee , and ta -7  in f rm  t0

In th in  eeotion the gronndmee, ie  eeen to he « » -  

poned mainly of fine greined c h .r ty  qaert .  with a go>d 

deal of e e r ic i te .  ch lo r i te ,  end rn t i l e  needle., the



whole muBF being dueled with minute opaque inclusions. 

Calcite  ana dolomite, the l a t t e r  ae iso la ted , generally 

zoned, o ryeta le , are abundant, the c a lc i te  frequently 

occurring in the form of th in  vein le te .

The elongated c ry s ta ls  are distinguished in thin 

section only by v ir tue  of the fact tha t the microcrys- 

t a l l in e  quart* which makes up the greater part of them 

has a s l ig h t ly  coarser grain rdze than that in the

grounoeass, tha t the s e r ic i te  is  le ss  abundant but

occurs as mar.tes, that come small flakes of muscovite 

tire p resen t,  ana that the opaque inclusions are almost 

completely absent. Mo trace  cf the orig inal nature of

the ae tac ry s ts  remains.
Ho descrip tions of these rocks have been found in 

previous l i t e r a tu r e ,  ana the only reference to th e ir  

nature which has been discovered i s  that made by Hall1 

wherein he s ta te s  that the green "sch is ts"  are probably 

a form of "s il iceo u s  s la te " .
P h o to m ic r o g r a p h s  on P l a t e  1LI a r e  o f  specimens o f

the green " s c h is ts ' .

W o g i c l  Sur*./ M»»tr *o. F-
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Ik# Graj "ixihiat"
Som mention of the occurrence of th is  rock hae 

elreedy been made in the previous chapter. I t  0 ) f i re  

between the north and south green "sch is t"  horizons in 

both Zeartkopje -  Southern Cross and Hocpital -  Hospital 

Worth groups. la  the fo *er  group i t s  thickness aver- 

sges about 100-110 fee t. In some places i t  contains 

bands of green "sch is t" ,  end in others i t s e l f  occurs 

as bands in the green rook.
The nature of the contacts between the grey end 

green "sc h is ts"  has already been described. In general, 

the former i s  e soft rook of gray to grayish fawn 

colour, ana when i t  is  normel, i t  i s  usually  more or 
le se  messive, but has occasional white laminations and 

v e in le ts  of c a le i t ic  m aterial. Ae e rule i t  hes a 

s l ig h t ly  soapy " fee l" , due to the presence of e email 

amount of c h lo r i t ic  or te lcos# matter. Where i t  hee 

been subjected to loca lly  intense sheer, however, e .g , 

in the v ic in i ty  of e fau lt or frec tu re . i t  i s  usually 
strongly fo lie ted , apparently ta lcose . end has e well 

developed sch is to s i ty .  This type i s  unusuelly »oft, 

end has l i t t l e  coherence in mine openings.
The general occurrence of th is  rock suggests that 

i t .  d u p * . » .»• b—  c o » t r . l l« l  b / t h .
a .lgbbouri.g  h . r d . r  g r . .»  " . c b i . t . " .  t h . t  i t  h . .  
a . . y .  b . .n  . o r .  p l « t l e  . . 4  r . . i . t . . t  t h -  t h . . .
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reeke.

For the eoet pert the grey rock ie  not eohietoee, 

except where i t  has been lo c a lly  more in tensely  sheared. 

This occur** near fa u lts  and frac tu res , and in irre g u la r  

zones where the re la tiv e  movement due to the folding has 

caused i t  to  y ie ld .

This rock as a general ru le  weathers to  a far 

g rea te r  depth than do the green "sch ists", and i t  y ie ld s, 

under the influence of surface processes, a so ft medium 

brown mass of c h lo r i t ic  clayey m aterial, fine ly  divided 

oc-t benatee, and iron oxides.

The gray "sch is t"  horizon associated with the 

Hospital -  h o sp ita l Worth group is  in every way sim ilar 

to th a t occurring in the Zwartkopje -  oouthem Cross 

group, except th a t i t s  v a ria tio n s  in thickness are 

somewhat greater* This stratum is  lo c a lly  distingu^ shed 

as the "soapstone" horizon, though i t  is  s t r ic t ly  not 

a s t e a t i t i c  rook at a l l .  Where roads in te rse c t i t ,  i t  

i s  occasionally  the source of some trouble during the 

rainy  season, on account of the very slippery surface

i t  forms when wet.
As has Already been s ta ted , there occurs under the

Cheba Bar a t the head of Golden Valley a stratum of 

preen " sc h is t" . Immediately underlying th is  l a t t e r  bed 

th e re  is  a b e lt of rock, 50 to  dO fee t thick, very 

sim ilar to the %wartkonje gray ’sch is t" . This, lik e
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the green "b ch ist" , is  not found in the Golden Quarry 

vorkingr, and ie  therefo re apparently not ae p e rs is ten t 

on s tr ik e  as are those s im ila r rocks occurring in asso

c ia tio n  with the 3wartkopje -  Southern Cross and Hos

p i ta l  -  Hospital North groups.
In th in  section the massive gray "sch is t' is  seen 

to co n s is t almost e n tire ly  of carbonates, mostly ca lo ite  

with some dolomite and a l i t t l e  of what i s  apparently 

s id e r i te .  C aloite occurs as irreg u la r  aggregates; as 

masses of in terlock ing  g ra in s, indiv idually  up to mm. 

in diam eter, forming a mosaic; as iso la ted  c ry s ta ls  m 

quarts masses; as ir re g u la r  g rains in terlock ing  with a 

quarts mosaic; i n t e r s t i t i a l  to quarts g rains; and as 

l a t e r  th in  v e in le ts . Dolomite generally occurs as well 

developed, generally  soned and often iso la ted  c ry s ta ls , 

while s id e r i te  occurs as irre g u la r  grains scattered

ind iscrim inately  throughout the rock.
Quarts in  a fine mosaic sometimes occurs as ir re -  

g u l.r  h » « .  •» m u .  p a tc h ., ,  and a .  in d iftd aa l ™ 11

g ra in , anclo .M  in  the carbonate aaeeee.
Irreg u la r  g ra in , and o r /e ta l .  of p j r i t .  are  fa ir ly  

common, and are ueoally a r .o o ia fd  with .erne p a l .  graen 

c h lo r ite . I .  th .  v ic in ity  of each a rea , a f«w tiny  

g ra in , of . a g n . t i t .  > r. aleo ueuUly to  be found.

Univereal in .11 "  th i l  r0° ‘ '
g a t. ,  and e t r in g .r ,  of m inut. r u t i l .  — d l -
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Almost a l l  specimens of the gray "sch ist" are c r is s 

crossed by vein letE  of c a lo ite  and c lear quarts approxi

mately 1mm. wide, while in a few specimens te in le ts ,  

about •Clan. wide, of a pecuV ' un iden tified  iso trop ic  

mineral are f a ir ly  common.
Universal though infrequent in the general mosaic 

are ieo la teu  c le a r  g ra ins of oligoclaee-andeeine fe lsp a r.

Occasional tiny  c ry s ta ls  of pleoohroic green-brown 

tourmaline can be found in most specimens.
Approaching a fa u lt, frac tu re , or other sheared 

rone, the rock becomes le s s  massive and more nearly 
sch is to se . In specimens which have not yet acquired a 

good ech U to s ity , thin sec tio  how the quart, grains 

and mosaics to  have been somewhat f la tten ed ; the presence j 

of a considerable amount of a pecu liar, very nearly 

co lo u rless , c h lo r it ic  mineral with exceedingly low b i

refringence i s  a lso  shown. This mineral usually occurs 

in s tr in g e rs  on what are probably shear or g lide planes. ] 

and i t s  elongation is  generally  along the d irec tions

of these planes.
Where the rock has been in tensely  sheared, i t

acquires a well defined sc h is to s ity , and i t  is ,  of 

cour»e. t h l .  type whloh hw  gHe= i t  i t .  turn. Speci

men. of th is  eh.ered type u»<i«ny .how I .  heno epecimen 

.  .p o tteo  eppeereooe. with wore or 1 . . .  d e e r  .p o t,  -p 

t ,  1mm. i .  d io m .t.r  1- '  ,1”  '



206

m atrix . Examination of th in  sections shows tha t the 

carbonates and quarts no longer form a mosaic, but 

occur as more or ler>e <solatea, rounded and fla ttened  

blobs in a metrix of the p ecu lia r c h lo r it ic  mineral 

described above. I t  is  these blobs which givo r is e  to 

the spotted appearance. Sometimes between two blobs 

or le n tio le e  in the plane of shear there is  a s tr in g  

of minute c e lc i te  and quartz p a r tic le s , probably ground 

o ff the  grains of these m inerals.
Talc i s  ra re ly  found as small flakes in th is  roc*.

The carbonate and quarts grains in such sheared 

specinens always show suoh phenomena as s tra in  shadows,

eto .
I t  seems fa ir ly  c lea r t h a t  th e  gray "sch ist"  i s  a 

wore or le s s  r e o r j B t a l l i e e d  impure carbonate rook, and 

th a t much of the r e c r y s t a l l i s a t i o n  took place a t l e i t s t  

p a r t ia l ly  under t h e  influence of hydrothermal agencies.

I t  i s  sch istose and deserves i t s  name only where I t  has 

y ielded  lo ca lly  to in tense shear, w ith the c o n se q u e n t  

change and reconstitu tion  above described.
The only reference to the nature of the gray "echiet"

which th .  w rite r  h». b . r .  ,lBd ln P ™ '" "
t u n  i ,  tha t of H. irw dw ui.1 H. e p p .a n  to regard th i ,

rook as i n t r u s i , .  in to  i t s  neighbours, but falls to s t . t .

1P riva te  rep o rt, 1936.



whether the two occurrences in 2wert kopje - t out hum 

Cross end H oepitel - Hospital Worth groups are th r  same 
or two d iffe re n t in tru s io n s . His conclusion is obviously 

erroneous, and i s  probably based on the fact tha t what 

appear to  be"apophyses” of the gray rock occasionally 

extend in to  the green, as has been sta ted  above. Iheee 

are probably due to the e ffec ts  of the folding, though 

i t  i s  possib le  tha t they are normal s tra tig rap h ic  re la

tio n s . I t  is  evident th a t treedean did not have accets

to microscopic data.
l l g „ r ,  1 0 = ’’l i t .  XLIl i .  01 •  sj>.cim.u of the

gray " s c h is t" .

A. c .o  b . t e n  oo P l . t .  17. t h . r .  .  '  t h r , .  u / f .  

.h ic h  out ftcror. the roc he on the . I n .  p ro p .r t , .  *11 
t h . . .  . r .  p r . c t i o .U y  r . r t i c . l ,  . t r i h .  .  l i t t l .  « . t  
0,  t r u .  north . Thi. o . t i . t i o n  in  e t r lk .  f ro , t r u .  north 

in c ro .ee r g rC u U l, hut p ro g r .e .U .ly  l r .  th .  . .e te rn

to  th e  w estern  dykes.
Th. » o . t  . . . t . r l y  o f  t h .  t h r c  hue *"

t h l . t a . . .  o f . » » .  4 t o  6 f t .  i .  « P 0 « 0  . t  f  . r . l

p e i n t .  u n cr g r o u n o  u o .n  to  h . . r t « p j .  7 f  . 1 .  -  « "  

b.  t r . c w  . t t h o u t  «uoh t i t f l . l t /  «o e u r f . c . .  . f p t  

. c r .  i t  i .  in r h t i . e  on .  .W .p  h i l l  l o p . .



The next dyke westwards is  known as the adwin Bray 

Dyke, on account of i t s  occurrence in the xdvin Bray, or 

f i r s t ,  workings on the Sheba Bar. This dyke has an aver- 

age thickness of sons 26 feet on the Me* Consort Gold 

Mines -  Sheba Section property, and i s  exposed a t 

numerous po in ts down to  Zwartkopje 12 Level. On Zwart- 

kopje 11 Level a branch of tn ie  in trusion  some ti inches

th ick  i s  exposed.
The most w esterly of the th ree dykes has an average

th ickness of roughly 30 fe e t, and is  exposed in the

Intombi, Birthday and Western Cross workings.
These in tru sio n s weather deeply to form a so ft

yellowish-brown clayey m aterial.
The point where the most westerly dyke crosses the

2*artkopje -  Southern Crons group of bare and " s c h is ts ’

i s  marked by a d is t in c t  gap <r. We ridge formeu oj
these rocks. This, the th ickest of the three ayies.

ainor contro l o , . r  th .  su rfcc . d r . i n ^ .  eo-tb

. „  row  to th .  Mm. » . in 'bom, on P l . t .

IT * M . 4 /k . hr,nob.n in  two p lM .* : i» «>. I n to ^ i .

„ a  i- tb .  W .nt.m Cro.n w ork ing . In tb .  l « . r  In t« b i
.  f a i r l j  p .rn in ton t brnnoh now. 5 i « t  t»iok

1 . «xpon.4i .bowt 25 f t  m.ni " or* "
p u - . l l . !  to th .  w in  in tro .ion*  * 1 1 .  1- «>.
O r .. .  working.* to .  d7k . " fo rk .” in t .  two p r a c t i c a l ,  

. , n . l  p a r t . ,  of * i O  ^  w .n t . r l j  on. « -  b , . . . 1 1 /
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traced , a t le a s t  to the point whare i t  in te reec te  the 

Sheba Bar.
All these dykes are made up of more or le ss  massive, 

f in e  grained, dark gray, d o ie r i t ic  m aterial, and show 

wail developed ch ille d  margins of a lig h t gray colour up 

to  about 6 inches in width. The thin branch of the bdwin 

Bray Dyke already mentioned as exposed on ^sartkcnje 11 

Level is  en tire ly  made up of th is  l ig h t gray ch illed

m aterl 1.
The rook In th .M  i j k . .  h «  «11 dOT.lop«i. block, 

jo in tin g  p v a i . 1  to  and a t r ig h t nngl.e to the wnlln. 

T h .e . jo in t ,  n r .  g .n .r a U , f i U «  b , th in  i l U ,  of w hit.

c a lc i t io  and magnesitic m atter.
Th. c o n tac t, of th .  d ,k . .  with th .  country rock. 

. U o . t  Uwey. e r r ,  w .t . r  to a g r « t . r  or l . .M r  « t . n t .  

and t h i .  r . , a t . ,  « «  in th .  . . .  of th .  d « p  .n p o .u r .. .  
in  morn or 1 . . .  oxidation nni.l t . r . t i o n  in th .  wlef n i t ,  

of t h . . .  p la n « .  Th. " d ^ a n g  np" of - f e e .  . . t . r  b ,
, h .  d ,k .n  often r . . . l t .  in  i d e a l ,  luxurinnt . ^ . t . t l o n

-  — „ T n rr=z;:rr:r:—
t 0  °V .n* 1  linwun^UiUjant. - add hU^ndUadon

lT58:-oS&tSSit0ai'tii,oI&““‘t.."



are of e lm llsr nature to thaee expreeeed above.
The frac tu iee  and the intrusion# f i l l in g  them are 

l a te r  than, end bear an re la tio n  to the mineralieed 

frecturee* or to  the prooeeaee which have led to  the

economic mineral oeooeitioo.*
C. J .  Alford2 apparently considered these dykes

to  be of pre-m ineraliaation  age.
i B a general ru le , the dyke in tm aione hate had 

H t t l #  d ire c t e ffec t on the wall rocks, as far as can 

be seen w ith the naked eye. Such d irec t e lfecU  a 

they do hate appeer to be confined for the eost part 

to  the iseaoe of th in  te in le te  of eoft c h lo r it ic  

m atter i«* cracks in the wall rocka neerby. These 
. f f M t .  » r .  n o . i c b l .  in th .  eh*l.». t h .  g r« 0  " .c h i.te "  

u d  t h .  gray " w h i . t . " .  but «ot in th .  bars, .h i .h  

. , p W  to  h . t .  b ..n  . o r .  or l . . r  im p .n - .b l .  to » « n r  

t io n . from th .  i - tm . io n . .  "on . of th .  o o n .tr , rook, 

.h o . n o t i c b l .  . f f « t .  of h . . t  in th .  T io in it ,

of the dykes
l U i . v . U , .  h o w i.r ,  th .  o ^ l  rock., . i t h  th .

o i o o p t i o n  o f th .  b .re . h . t .  . « f f . r « i  o o n o id .r .b l .

r t io h  1.  to  t h .  . « " t .  of U .  ^

1S£. (iM logical 3urf.y  k « o i r  Wo. P-

tto ld f ie ld s .”
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B*ot of ■ •teoric  writers and solution* along the d/k# 
oontactu.

Thin tiecti^na cut from apecieena taken well inside 

the dykes ehow th a t the rocks were of a o o le r it ic  na

tu re  p r io r  to  th e ir  a lte ra tio n  bj la te r ,  mainly meteoric 

but possibly  p a r t ia l ly  la t*  magmatic* solutions. 

P lag ioclase fe lsp a r  grnins up to about 0*4mm. diameter 

c o n s titu te  s considerable proportion of the rock, but 

they are sau scu ritiseo  ana replace* by c a lc ite  as 

fine m&srec and aggregater to such an extent th a t they 

ere barely recognisable, and no crysta l su ffic ien tly  

free frc*  a lte ra tio n  to allow of d efin ite  determination 

war found in any of the w rite r ’ s sections. All that 

can be sta ted  is  th a t the plagioclase is  of the pre

dominantly ca lc ic  group. No o rig inal ferromagneeian 

m inerals regain , though th e ir  past existence is  eaaily  

enough seen; they have been completely replaced by 

fine masses of an almost co lourless c h lo ritic  minwral 

w ith very low b irefringence. These c h lo r it ic  masses 

form paeudonorphe a f te r  pyroxenes and occasionally 

a f te r  amphiboles, and are easily  seen in thin section 

unaer plane po larised  l ig h t ,  os account of the fact 

th a t they only rarely  contain c a lc ite , and consist of

p ra c tic a lly  pure c h lo r it ic  ta t t e r .
B inut. ir re g u la r  grains and octahedra of magnetite
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fa ir ly  common, es are am a l l  grains and aggragataa 

of p / r i t e .

Tb* iwail ie  ueua llj cut by thin (about 0«15mm.) 

t e la ’ t8  of o a lc ita ,  with eubort nato c lea r quarts.

Som 4 to  b inches from the w alls of the in tru sions, 

th e t ie , in th» inner part of the ch illed  border, the 

rock co n s is ts  ch iefly  of n fe lted  mass of bunches of 
nee a lee , apparently plagioclase nearing completion of 

c ry s ta l form, under control of the a lb ite  twinning law. 

This mass i s ,  of course, also  highly saussu ritised  and 

to  a considerable extent replaced by ca lo ite , which, 

when i t  occurs es indiv iduals from O-les. in diemeter 

upwarde, ex h ib its  perfect palimpeeet tex tures of the 

replaced fe lsp a r groups. The ferromegneeian mineral# 

have been replaced by o h lo r itic  matter in the same way 

as have those in the normal rock, th» only difference 

being the sm aller ei*e of the o h lo ritic  peeudomorphe 

concerned. Magnetite and p y rite  occur U  theee parts  

ol the dykes in the same manner as they do in the inner,

more completely c ry s ta llise d  p arts ,
L x a m in a t io s  of sections cut from near the outer 

M g .  of th .  c h i l l* !  » r g i .  .how. t h l .  » t . r l . l  to  ooi>- 

. l . t  c h l . f l j  of .  lig h t b row n !« h -g r.j glM.JT » t « - i d .  

ooo t.in ing  .  o o n . i d . r . h l .  n.»b»r of olnoto .long .led  

c r j . t t i e ,  prohahly of p l.g loo l.no  f . l .p w -  Tbl’ ' x,k

II
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i s  to a very g reat extent replaced by Irregular saeeee 

of c a lc i te ,  quart* ana the very pale c h lo ritic  mineral.

Microscopic examination of the country rock* close 

to the dyke contact* show a the presence of irregu lar 

masses and v e in le ts  of the c h lo r it ic  mineral already 

mentioned, a high degree of replacement by ca lc ite , and 

an abuornai content of p y rite , p y rrh o tite , ana occa

s io n a lly  chalcopyrite  in the form of small irregu lar 

messes, la r th e r  away from the dyke contacts, the 

amounts of c a lc i te  ana sulphiaes decrease rapidly, 

but the c h lo r ite , in the form mostly of thin vein le ts, 

p e r s is ts  for much g rea te r d istances from the in trusive .

I t  seems probable tha t the ch lo rite  v e in le ts  are 

the a lte red  remains of v e in le ts  of various types 

emanating more or lees  d irec tly  from the dykes. The 
formation of the c h lo r it ic  m atter in these v e in le ts , 

and in the in trusions themselves, mainly at the expense 

of ferro-megnesian m inerals, is  mort probably aue t j H  

la te  megmetic so lu tions, while the c a lc ite  impregna

tion  and replacement is  to be accounted for by the 

c irc u la tio n  of meteoric solutions in the fractured

contact zones.
l lg u r .  a o= f i s t .  U I I U  a photomicrograph oi a

ep.cioao L » .o  iroa  on. of there  h /k .e .
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Th« Ora Bodiae: Their i m illions

lbs, iariAl_lcaolure
The ocourrenee of th is  fractu re ie  aiiourn on 

PleteB IV anti XI1-12.

In eo fa r  ae tonnage mined ia  concerned, the 

Aerial F racture i t s e l f  has not the importance of some 

of the o th e rs , but from a s tru c tu ra l point of view, an 

understanding of i t s  occurrence anti re la tio n s  i s  of 

g reat value on account of i t s  connection with the Zwart- 

kopje F ractures, from which a very large tonnage of 

high grade ore has been mined.
The outcrop of the Aerial Fracture is  in the shales 

north of the Souther "rose Bar; i t s  s tr ik e  is  roughly 

as shown on P la te  IV. -nti i t  dips south-southwest a t 

an average of some 40«. Underground operations have 

shown i t  to  have a very regular s tr ik e , and the curva

ture shown on the outcrop is  due to the combined effec ts  

of the to ography and the a ttitu d e  of the frae .u re .
The outcrops of frac tu res in the shales cannot be 

ea s ily  traced without trenching, since the fracture 

f i l l in g  i s  usually  more or le ss  in r ig n if le an t, anti ia  

not recognisable on surface, p a rticu la rly  on a hi l i m e ,  

where the re la tio n s  are obscureu by creep anti by de

p o s its  of ta lu s .
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I t  1b probable tha t th is  fracture extends farther 

towards the west than is  shown on the P lates, but under

ground exploration  has not been extended fa rth er on 

account of low gold values. The fracture ca rrie s  

payable gold values in the shales over a re la tiv e ly  

short d istance on s tr ik e , as i s  shown by the etoping 

in te rsec ted  by v e r tic a l  sections IJ and KL. Why the 

payable gold values are confined to th is  narrow none 

i s  not apparent, p a r t ia l ly , perhaps, because l i t t l r  

inform ation can be obtained, as the fracture has not 

been stoped in the shales in recent years, tieth east 

and west of th is  area, development north of the ScutL- 

ern Cross Bar has revealed nothing of inte'-trt.
The m ineralised shoot extends continuously in the 

shales from the outcrop to the Southern Cross Bar, and 

has been thoroughly stoned in th is  area. The average

stoping width i s  some 40 inches.
Eastwards the extent of the fracturo is  uncertain,

. l . c .  golo . . .  in th .  . l0 l .1 V  of t " .  s« th*r " Cre“  
Bar w o 1 . th .  north grwn " .o h i .t"  . . . »  of t h .  .hoot 

. r .  too lo» to  J .n t lV  f - r th . r  O w - l o p - t .  I t  Oo.. 

6..m  l l k .1 , .  h o . . . . r ,  t h . t  th .  ntoplng 
on w o n .a r th .  a - .r tk o p j . hw  . t  th .  a .w tk o p j.

Quarry r .  on .  . I n .r U L W  .o n . »hloh own I t .  « ln -  

t . . o .  to  t h .  l . r l n l  f r n o t . r . ,  or on. or - o r .  of I t .  

h r c h w .  An th in  .  . .  ' t r l o t l ;  fU U  .I th ln  th .  pro-
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f in ce  of the Zwertkopje workings, i t  w ill be more f u l l /  

d e a lt w ith l a te r .  I t  i s  shown on section AS (P late XII.)

As the A erial fra c tu re  approaches the Southern 

Cross Bar down dip, i t  s p l i t s  in to  two and so. Mimes 

th ree branches. This c h a ra c te r is tic  is  shown on the 

sec tio n s , p a r tic u la r ly  on P la te  XVI. The various branches 

out the bar and pass in to  the north green "sch is t” , and 
thence through the gray "sch is t"  towards the 7* a r t  kopje 

Bar, each of thwn exh ib iting  a tendency in the schist" 

sone to  s p l i t  up into several branches. In some cases 

two or more of the primary branches have been exposed 

and followed, ho uppermost has been stoped to a

considerable in the north green "sch is t" , and

even in the gray "sch ist"  sons, which is  unusual. In 

th is  case i t  i s  probably due to the fact tha t in th is  

area the gray "sch is t"  zone contains as bands and lenses 

a high proportion of the green rock, which is  the hopt 

of almost a l l  the economic m ineralisation in the "schist"

monj.
All the frac tu res  in th is  regiou show a marked 

tendency to su ffe r  " re frac tio n "  on passage from one 

rook type to another with d iffe re n t physical properties. 

This i s  only to  be expected, but is  ev idence in a ?«ry 

s tr ik in g  earner in the case of fractures passing from 

green to gray " sc h is t" , and vice versa. This "refrac

tion" does not a ffec t the s tr ik e  to the extent tc which
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▼i«c« of tLe Zwartkopje workings, i t  w ill be wore fu lly  

d ea lt w ith  I s te r .  I t  i s  shown on section 16 (P late XII.)

i s  the A erisl Fracture approaches the Southern 

Cross Bar down d ip , i t  s p l i t s  in to  two and sometimes 

th ree  branches. This c h a ra c te r is tic  is  shown on the 

sec tio n s , p a r tic u la r ly  on P late  XVI. The various branches 

cut the ber end pass in to  the north green "sch is t" , and 

thence through the gray " sc h is t” towards the Zwartkopje 

Bar* each of the-r exh ib iting  a tendency in the ”schist" 

zone to  s p l i t  up in to  several branches. In sons cases 

two or more of the primary branches heve been exposed 

and followed, and the uppernopt has been stoped to a 

considerable ex ten t i r  the north green "sch ist" , and 

even in the gray "sch is t"  tone, which is  unusual. In 

th is  case i t  i s  probsbly due to the fact that in th is  

area the gray "sch is t"  zone contains as bands and lenses 

a high proportion of the green rock, which is  the host 
of almost a l l  the economic m in e r a l i s e  I ion in the "sc hint"

tone.
All the frac tu res  in th is  region show a marked 

tendency to su ffe r  " r e f r a c t io n "  on passage from one 

rook tjp e  to  .n o th .r  s l th  d i f f . r .n t  p h j . l d  p roportion  

Thin to  only to be o ip o c trf . hot lo  w id en e d  In o *er/ 

e trik ln g  manner In the co o of tre c f ire s  peeeieg f ro . 

green to  g re / "eohiet" . end r ic e  re ree . Thi. "refreo- 

tion" dooe not e ffec t the . t r i t e  to  the . . t e n t  to  -hioh
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i t  does the dip, and the frac tu res generally hate a much 

sm aller dip in the green ,1 sc h is t’1 than they do in the 

gray. This phenomenon is  to  be explained by the tendency 

of the green "ech is tw to frac tu re  cleanly along the 

sm allest possib le d istance across i t s  thickness, and that 

of the gray ”sc h is t” to s l id e  and shear taguely in any 

d ire c tio n , but predominantly along i t s  " s tra tif ic a tio n "  

d irec tio n .
All the branches of the Aerial Fracture, lik e  other 

fra c tu re s  which w ill be described la te r ,  are the s i te s  

of a marked displacement on th e ir  wall rocks. This, of 

course, can be seen by the drag evident in the shales 

and " sc h is ts " , but most c lea rly  on the bar horizons.

The bare generally  frac tu re  "clean", brecciate to a very 

small ex ten t, and seldom show the e ffec ts  of drag. The 

displacement of a l l  south-dipping fractures in the area 

i s  normal, as can be seen on the P lates, and ranges 

from 5 fe e t to  BO feot. I "  the . . .  of th .  brM c'..» of 

t h .  Aar 1.1 P r .c tu r . .  i t  1 . g w .ra lljr  from 5 f « t  to . 

.x c .p t l o n .n r .  «  much . .  40 f t .  h o r i ,o n t . l l ,  U o .g

the frac tu re  s tr ik e .
U  1 . ob tiou , th . t  t h .  111. of l.t .ro o o tio n  of th .

A arlU  i r . c t . r .  non. *»* th* So"th" n CrM* B*r 
h „ .  .  mor. or 1 . . .  f l . t  f t . r l ,  pitch, f  t h l .  . t . t .

o f f t f f . l r .  1 . brought out by » F‘ t b*
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P la te s  IV to  I U I I .  In the area west of section OP 

(P la te  I I I )  the A erial frac tu re  ia  not d efin ite ly  known 

to occur on or near surface, but the fractures related 

to  i t  and occurring in  the ”sc h is t” group in the Zwart- 

kopje workings are known to p e rs is t much farther down 

the w in terly  p itch ing  A erial frac tu re-h ar-”sch is t” group 

in te rse c tio n  ton*. This can be seen on P lates JU -IIIII.

These fra c tu res  co n s titu te  what i s  known as the 

2wartkopje system, fi. ireedman1 has sta ted  tha t a fte r 

the f ra c tu re s  have passed through the gray ”schist 

from the south green, they en ter more green ”sch is t” , 

and the values reappear. In th is  connection note the 

reference on the next page to  another statement h via

made in toe same repo rt.

Thi SfrarttHpJi Fr*Qtarem
T hi. 01 tTV>lnr»Bh»  1 ,*, t

. .  Urn .  tonn .g . of o r .  »  h «  o tM r f r ^ t . r .  or

. ^ t -  of f r . c t u r . .  oo th .  P rop .rt/ . W  g U  000‘ 
U - t  of th .  o r .  . io « l  f ro . t h i .  . f t -  h . .  prohahl, oot

I p r i r . t .  rep o rt. U oo.



the south green " sc h is t" , though * smell proportion is  

in the Zeartknpje Bar, and in the shales a few feet 

south of the bar. The Zwartkopje workings are not on 

any one fra c tu re , but are on a se rie s  of fractures which, 

w ith the exception of one. the lowest or Main R lege 

F ractu re , can be shown to  be d ire c tly  related x . whs 

A erial F racture. The Main Haulage Fracture, the , is , 

th k t which i s  exposed for some d istance along the 7 

Level bar d riv e , has been followed up to the Southern 

Cross Bar (see P la te  I I I ) ,  and no d irec t re la tion  be

tween th is  and the A enel Fracture is  apparent. (H. 

Freudman1 s ta te s  +hat the frac tu res have not been proved 

t .  . . te n d  byor.d th .  gr.T " .c h i . t "  t r »  -oath g r . « . ) 

I t  d o . . .  howwT.r. h . «  a l l  th .  c h . r . c t . r l . t l c ,  =o»»o 

to  th .  other Z ,arthopJ. f rw tu ro ..  and on fu rth .r  u -  
p lo ra tlo n  wonld probably h . found to h . a branch . p u t 

tin g  o ff  th .  d .r ia  t r a c to r .  . .  .  to  anrfaoa. P la te .

XVIl-XXIlI  U l o a t r a t e  t h .  c o n d i t i o n :  a n l y i n g .

Th. general tr .n d  1- th .  Z w rU opJ. working, ha. 

a f l a t  w esterly p itch , p a r a l le l in g ,  a .  would b . a rp ^ tW

: : : = r ' : r : " =

lu - i .n ta  reoo rt. 19d6.
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appear to be euccePBitelj o ff-se t towards the vest on 

the lower members of the group. Careful examination, 

end the preparation  of the eerie* of v e rtic a l sections, 

however, le rd s  to the explanation outlined above.

The eestorn  end of the Zwartkopje workings is  the 

d iscover/ s i t e  of thmus ore bodies, and now forms the 

Zwartkopje Quarry. At th is  point and somt' distance 

towards the west, the stoping, some 6 to  d feet wide, 

ie  in  and under the Zwartkopje Bar, and not across the 

south green " sc h is t" . This ie  due to the habit of sore 

of the fra c tu re s  of turning down on approaching the bar, 

and then following down the bar i t s e l f ,  or the bar-green 

"sc h is t"  contact fo r some d istance. This ch a rac te ris tic  

i s  s ’.so shown a t a lower le v e l, as can be seen on P lates

x m - m .  fiM I I  K y i
When the  Aerial Ire c tu re  system passes from the 

north  shales through the bar-"sch ist"  group, i t  s p li ts  

in to  many branches, and becomes highly complex, each 

ind iv idual i t s e l f  often s p li t t in g  up. The branches 

sometime, re jo in  lower down, ant the system is  compli
ca ted  by the presence of complementary north-dipping, 

more or le s s  im persisten t. fractu res such as are shown 

atoped out on P la tes XHl. and 1U  to H I I .  H a ll 's  

d esc rip tio n 1 of the Zwartkopje shows tha t no general

^G eoloficel Survey i ^ o i r  No. 9. pege
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in te r r e la t io n s h ip  of the fractu res was recognised.

Moat of these branches show the "refraction" feature 

already re fe rred  to , when they pass from one rock type 

to  another, and the main changes in  dip and s tr ik e  take 

place in the v ic in ity  of the Zmartkopje Bar.

Some of the main frac tu res  pass s tra ig h t through 

the bcr in to  the shales, but a g reat many tend to turn 

down in to , or along the footwall contact of, the bar. 

Others steepen considerably when they approach the bar, 

while o thers f la t te n ,  for example, the Main Haulage 

F racture. In some cases the frac tu res f la tten  on 

approaching the bar, through which they then cu t. to 

turn up and assume a north dip in the south ehai s ; 
in o thers the frac tu res  s p l i t  up into several branches 

immediately they enter the shales. The conaitiont (tap

e r!  bed are bes t understood by reference to P lates XIIx- 

XXIII. i l l  those frac tu res  which actually  cut the wart- 

to p ) , h r  h » .  on i t  .  nom sl 4 i . p U c w e t  of . 0. .  5

to  SO foot*
Th. C0B pl«a.n t«r/ oortb-dippi-g  f r .c tu r . .  do «

.  general r u l .  p . r . i . t  on . t r l k .  for - o r .  then 150

f . t l  o r . 0 . end t h . . .  h . . .  .  re t . r e .  d l . p l . " — t  

• he bar. neualljr of th .  o rd .r  of 5 to 10 foot.
Th. r o l . t io n .  h . t o . . .  th .  north- .nd .onth-dlppl-g  

f  recto  r e .  . r .  «nch . .  « n ld  h . .T pocfd  fro™ •  eoop l^  

oon to rj e y .tm  i -  ohioh on. oomb.r i .  for » r .  .trong lp
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developed then the o ther; th a t ie , the north-dipping 

fra c tu res  are d e f in ite ly  subordinate to the main aouth- 

dipplmg ones, and are generally  bounded approximately 

along a tr ik e  lin e s  by the l e t t e r .  Sometimes the north- 

dipping frac tn rea  seem to  branch o ff the main aonth- 

dipning ones, which they alao occasionally, but very 

ra re ly , cut and d isp lace . In some vases the comple- 

mentery systems ere  so developed as to resu lt in e 

s te p - l ik e  succession of frac tu res  in the green "sch ist" .

Towerde the west, the whole system gradually diea 

out u n t i l  no fu rth e r trace  of i t  can be followed west 

of the sec tion  l in e  IZ ( P la te  XXIV.)
A g rea t deal of stoping and development hes been 

done on th is  highly complicated aystem of frac tu res, end 

on each fra c tu re  the stoping i s  naturally  somawhet 

i r r* s u la r ,  as the gold values are by no means consistent. 

The u ltim ate re su lt  is  tha t the workings ere e veritab le  

lab y rin th , which must be very carefu lly  s tu d io  before 

any semblance o f order emerges from the apparent cheos. 

As the sec tio n s show, however, the ore bodUe belong 

to  e d e f in i te ,  and by no means chaotic, system, and 
almost every one cen be shown to be d irec tly  r e le te i  

to  tbe o th e rs . A generalised view of the ^ r tk o p je  

"ahoot" i s  th a t of a broe* wedge, with the ape* e t sur- 

. t  t , .  2»«rtk»pJ. w r r .  B .r . th .  « t . . t  o , th .

. „ ,h  on . t r i o  i .  .  * -* •  *hU * 1" " t
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l i  the •y e tm , the Main Haulsge Fracture, has been con

tinuously  stoped for some 900 feet along the s tr ik e .

The ’’shoot", however, co n s is ts , of course, of a se rie s  

of overlapping and o f f-s e t ore bodies which are d irec tly  

in terconnected and in te r - re la te d , usually north of the 

ore sone which i s  w ithin the south green "sch ist" .

Most of the ore has been wined free the overlapping 

system of south-dipping frac tu res  in the south green 

" s c h is t" . These have dips varying fron 20 to 55®, and 

are  often stoped continuously on dip from the bar to 

the green-gre7 "sch is t"  contact. As can be seen on the 

sec tio n s , however many of the fractures have been mined 

from the bar in to  the groan "sc h is t" , but not a l l  the 

way to the gr#y " sc h is t" . Many of these fractures tum  

down in to  or under the Ssaitkooje Bar, and in several 

as s the sloping has followed them down, with such 

r e s u l ts  as are shown on M ates XII-XTI. In general, 

• to p . ,  on .  n lngle f . l r l y  » ,U  . i n . r . l i , ^  .onth-dippin^ 

f ra c tu re  In t h .  grw n " .o b ie t"  h . «  width, of f ro .

40 in c h .,  to  16 fe e t. . ? .rag ing  s o . .  6 to d foot.

Where the .top ing  i .  in or J« .t  nnd.r th .  her. i t .

width i ,  o .o o l l /  .boot 8 to  10 foot.
In men; e . . . «  th ,  f ra c tu ra . . . .  stra igh t through

t h .  her in to  th .  .outh , h . l . . .  •=« 1- 6—  lh,Jr
h „ .  oooa.ionsily  h . . .  .tonW  o .n tin .ow .1 , throngh th .

her i n t .  th .  . h e l „ .  *o d . f t n i t .  ra le  c n  h .  o t.teu
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in regard to the varia tion  of gold va earn in panning 
froe green "ech ia tM in to  shale except that vain a south 
of the bar are generally  not as high as those north of 
I t .

The Main Haulage frac tu re  turns up a f te r  passing 

through the 'Avertkopje Bar on 7 Level, to asetwe a north 

dip . This p a rt of the frac tu re  has been stoped some 

30 to  50 fee t in to  the shales for some 600 feet on 

s t r ik e .1 (See P la tes XIX-XXIi.)
i  few of the north-dipping fractu res have been 

stoped to  some ex ten t, and in some oases have yielded 

high grade ore. In general „ however, they do not con

s t i tu t e  the p o ten tia l value which the south-dipping 

frac tu re s  do. This is ,  of course, due to th e ir  smaller 

number and comparatively weak development, i t  the 

in te rsec tio n  t f  north ana south frac tu res, great chambers 

have sometimes been stoped out. Tnis is  accounted for 

by the fac t th a t the country roo t has been far more 

in ten se ly  crushed, breociatad, shattered and strained 

in such areas than i s  the case near a single fracture, 

and th a t a ce rta in  degree of stagnation of solutions 

w ill occur at such poin ts. These conditions promote 

more in tense  so lu tion , replacement and deposition, 

with consequent more in tense m eta llisa tion . I t  w owe

h t .  t u  .^ tckT on  r w .  of U .lo g io .1  
Mo. 9.
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l ik e ly  th a t unrelieved in te rna l s tra in  in the wall rooka 

is  one of the main fac to rs  promoting these processes. 

Nothing of the nature of the condition shown by Hall 

in i ig .  23 on pege UxA has been seen by the w rite r.

The same renarkr apply to areas in the v ic in ity  of

s p l i t s  in a south fra c tu re , and here the abnormally is -
l Y '\

tenr.o s t r a in  and breociation  hate resu lted  in such mi(»\> 

er a l l  Bat ion th a t the stopea have assumed the p ro p e r tie s  

of tremendous chambers. (One near the c o lla r  of the 

Zwartkopje sub-incline  .'heft has a width perpendicuiaf 

to  the fra c tu re  dip of a t le a s t 40 fee t, a length down 

dip of 70 to bO fe e t, and a r tr ik e  dimension of 000

fee t or m ore.) \
There are some places in the Zwartkopje workings 

where only the in te rsec tio n  zone of two fractures has 

been stoped, the ore bodies away from the sone being 

too low in grade to  repay mining and treatment.

The frac tu re s  shown on the plan, P late IT, 

the sec tio n s , P le tes X l l - i m .  do not. of course, re* 

p r .re n t th . eim to t r i  of tho .. ? r . . . " t  In th . 2..rtK o; j .  
.  . .  b j  u j  MOT,; th o .. sho.1 . r .  tho«  which h<*f ^
b ..n  . ln .d , or . r .  oth.rwiw of i«port«cf. ■«r« 

.o r.*  g .n .ra lly  of - 1 1  k .o «  l.r^ th  on ^ r ih .  

M l dipt Which e r r ;  l i t t l .  or no golc. « *  “* '•  

^Geological Sarvey Wemoir Wo.
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the* of ore not been mined. I t  is  possible tha t some of 

these may carry gold in payable quan tities where they 

are not exposed, but they generally do not warrant 

opening up, ar.* besides, there  are too many for them 

a l l  to be examined thoroughly without mote encourage

ment than they o ffe r.
ie  has alreauy been e ta teu , most of the fractures 

have been stoped rig h t up to the green-gray "sch ist'’ 

con tac t. The gray " s c h is t” i t s e l f  Is apparently in e rt, 

and i s  almost never the s i te  of economically important 

m iaera lica tio n . The reason for th is  ie  prob»biy 

p a r t ia l ly  chemical, but mainly physical. I t  i s  possible 

th a t there ie  sore chemical ch a rac te ris tic  which 

in h ib its  m inera lisa tion  of tk*, economic kina in the 

gray " s c h i s t ’, but whereas frac tu ring  of th* green 

•’sch is t"  seems always to be accompanied by more or 
le s s  crushing, sha ttering  ana brecciation . the gray 

-M id s t"  a p :-„ r»  t ,  / l . l d  r . t b , r  b , t .U r w l  
deformation and ah ..r in d . «  that o p p tr tn n itia , to r 
U p rw .u tio n  and rap lM — t  in th .  l a t t a r  rM.k a r .  

ra re ly  anything but poor, i t  th .  nM . t i a .  tb a r .
.co ld  MM to  b . wan «hM ,oU ob M M t.rin tio . oi 

p e r t ,  a t le a n t, of th .  g r . .n  "anbi.t"  ahiob , r - . t a .  

is p r^ n a tio n  Md r . , 1 — ‘ "y ^drotbarm al .o U t io . . ,  

r i t b  r o r r . n n . n t  Monomi.ally . t i o . b l o  r i . a r r i  a .p o .l-  

tio n . f ig . % i l lu b tr u t .a  ,be co n d itio ., io.no on on. 

len o rtan t i r M t . r .  in th .  M gio. o i d i.p l.c M .n t of

w «
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th* g reec -g ra / ' 's c h itt"  contact.

w 't *  t
'<>***' /

t*1. !

F ig .  P. ( S c a le  c U u t  1" •  S ’ )

t ,  ,  co n seq u en ce  o f  th e  a b o ie u e n tio n e d  f a c t o r s ,  

t h e r e  a p p e a rs  to  haee been in  some c a se s  a  so rt o f  

"d eem in g  up" p ro c e s s  a c t i v e  in  th e  v i c i n i t y  o f  the 

f r a c t u r e s  a t and near the g re e n -g re y  "sch ist" "cu tse t. 

T h is  h a s  resu lted  in fa b u lo u s ly  h ig h  g o ld  v a lu e s  f o r  

a  f e e  fee t s o u th  o f  t h e  c o n ta c t ,  and i s  th e  conditions 

shown iu  F ig .  2. l » h  c o n d i t io n s  . a y  L  p a r t  b e  due 

t o  th e  f a c t  t h a t  th e  f r a c t u r e ,  in  th e  g ray  " e c a i s t "  

e r e  " t i g h t " ,  and ten d  to  s lo e  up ucv— n t  o f  th e  

s o l u t i o n ,  e i th  c o n se q u e n t s ta g n a t io n  n e a r  th e  c o n te s t .  

A c o n d i t i o n  of th is  s o r t  c o e b i .e d  e i t h  th e  g r e a t e r  

- e u s b lU ty  o f  th e  s t r a i n e d .  o m .h e d  and h r — i . t o d  

g re e n  " s c h i s t "  t .  r e p l s o e e e n t  and i n p r ^ n . t l o a .  and



the in h ib itio n  ot theye process#* by the gray "schist*  

would account for the fac ts  as they are observed. H. 

Ireeaaan'- has reported occurrences of th is  type in the 

Z w a r tc o p je  workings, but has made to attempt to explain 

them.

Conditions of th is  type are by no means universal, 

hut have been su ff ic ie n t to cause some of the under

ground exploratory development in la te r  year* to  be ( 

placed on the green-,yay "achist" contact, in search 

of spectacu larly  rich  "pooaota". A more common s ta te  

of a f f a i r s  i s  th a t already mentioned, in which the 

fra c tu  s are payable on the bar and in the green 

" s c h is t” , but not in the v ic in ity  of the gre«m-gray \  

" sc h is t"  contact. I t  i s .  therefore, more log ical Ntc  

p lace exploratory development on or near the 2wart^ 
kopje Bar-green " sc h is t” contact, because i f  a mineralised 

fra c tu re  i s  in te rsec ted , i t  can be followed up dip to  

th .  gr .y  -o M .t" . w b .r« .. in th .  other » U o 4 . « V 
her run i r t i t e r .  i- t .ru e o te d  in th .  d r i r .  T

th ing or nothing. MO i t  i ,  in .» /  «w i , r  U  v \  
m ine  «p .  ( re c to r ,  th e . to  w in ,, doe. i t .  >\ \

U cd . v e r j rich  pocket, .-ch  . .  •  « ^ . . i o n n l l p  

on or near th .  g r u u n - g , . ,  " - K i e f  o o . t « t  h « e  

hW  th .  n n h j« t o t - c h  i - r e l i -S  on the pert of th .

^P rivate  rep o rt. 1936.
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"C ontro lling  ir to tu ru  Theory" exponent#, in en e ffo rt 

t o  account fo r then a l te r  th e y  have teen ex p o sed . The 

occurrence of those pockets hoe, however, been pre

d ic ted  on the basis of th is  "theory" on singularly 

ra re  occasions.'

In some places a band or lens of green " s c h is t ' 

up to  10 or 15 fee t in thickness has been found in th e  

gray "sch is t"  closo to the contact. In such cases the 

gold values on a frac tu re  stop short a t  the c o n ta c t ,  

but i f  the free ta re  ie  followed up in to  the l e n s  o f  

green " sc h is t" , high values over a short d i s t a n c e  on 

dip may again be found, bach occurrences have been 

the source of a considerable tonnage o f o re  reclaimed 

from  the old workings, which stopped a t  the greun-gray

"sc h is t"  con tact.
I t  6. m,6 p t r f e c t l j  lik e ly  tha t geld « l u . e  would

be founu in  the north grwn "nohi.t"  on .  fractu re  

which he, been etoped in the rocks south of the grey 

"eoh iu t" . For th is  re.son the la in  Houles. Frootur. 
h e .  been followed by .  ro l.e  through the grey " « h i . t "  

ju te  the north  green end to  the Southern Cro.e Bor. 

TUi. venture bon so f . r  bed no ouco.ee, but t .  view 

of the feet th a t frac tu res such so the A eriel. HelvUe 

end Ineiobi penetrate the gray "schist" end curry 

p.y&ble v a lu e s  in th .  green "oebiat" end she le . oorth 

of i t .  t h i .  p rin c ip le  should be fo llo w - „  end
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figoronely  exeained, beoauee, am can be eeen in the 

e e o tio - ''. pereral of the aonth-dlpping fracture® in 

the Zwerthdpje working® o ffer opportunitie® for each 
ax p lo ritio o .

In the lower level® of the Zwartkopje Section, 

where auoh of the deve lo rm .t i® on the greea-gra/ 

"ech is t"  con tact, south- and north-dipping fracture® 

of a type sim ila r to those mined above 7 Level have 

been in te rsec ted . Mo*t of these, a® can be eeen by 

reference to P la tes  X i l l l - r iV .a r e  apparently not 

d ire c tly  re la ted  to the Aerial system, tnough acme 

of thrr., for example, a fsw of those show® on P lates 

171 and XXII. undoubtedly are. The great m ajority of 

the frac tu res  exposed in these lower level® are baircn, 

,nd i t  IIK'116 probable that dOTelopnont .long the l i ' . e  

of th a t conducted on then , lower le v e l. .Mould be re

duced in ex ten t, end tbe energy devoted to eeeromng 

for e ,»e euoh occurrence .a  that mined .bove 7 Level, 

fu rth e r reference to th ie  point w ill be w d . l . t e r  in

connection w ith the Inei-b i Fracture.
The o r .  bodice on the green ”e c h i . f  h .v . i n d . f i . i t .  

upp .r and lower l im i t . ,  end in t b . . .  d ireo tlo n . .  .

bounded only by the p.e.ago frcr *° 0°P*, ‘ b' *
gold conten t. Th- f ra c tu re .. even tb .  le rg .e t u d  

mo.t p e re ia te n t. e r .  cften  v i . i b l .  only e .  c r .c t . .  

while comotimen they have .  tuu rte  f i l l in g



seldom aioie than j  iackec th ick. la is  quart* i s  usually 

c le a r , v itreo u s , hut> a darx gra>- colour, and seldom 

con tains toucu in  the s a j  oi sulphide or other m etallic 

m inerals, which tend to iccur rather as disseminations 

in  the green 'm otist" wallti to a aistance of 3 to  15 

fee t from the frec t i/e . Gold is  sometimes v is ib le  in 

the form of ir re g u la r  grains and noggats up %# t  inch

o r. ra re ly , aa uuch as 1 inch in diameter. P y rite  end

arbeno ' * lte , usually  as minute \  edles, with a l i t t l e  

pyrrhot. * < , are the sulphides me .» comraonlj found.

In the t-hales the frac tu res invariably contain a

f i l l i n g ,  from i  inch to 6 inuhes in width, and composed 

of e h ito  quaitz and caibouatss, with a l i t t l e  sulphide 

ar> g ra in s and cubs>*8. The sulphiaes also occur

a i t t  er i nated in the wall rocks.
Tht SHike irac tu re  vul often be followed d ire c tI j

.lODfc L Slope la c .  i r e .  th ,  t . « t  " . c U c f  to th .  .h ^ .» .

.u« t h .  t r m t i t lo n  lro« th .  oa. t j p .  o l m io .r& L i..tl» '

to  th .  o th .r  I s  to  shrupt ul th .  ch«mg. o l wUl rook.

In th e  h u  the Iru cU re t » -• gonerillj •  • err0*
. i t h  ..n lph ilM  a i» o t iu e t« i  .  lew i 'o h e . oo eeoh eiae.

i  , t . l e  o l  e l l e x r .  tuoh e s  t h e t  i e e o r lb e d  ebo,.

1« a l» o ,t  » a o - b t . t i ,  c .u t .a  » 1 -1 / b / ch « lo U  
o .ta re  e l the l r .= t u „  e e lU . hut p . r t l ^ l /  e l.o  by th . 

d .Br «  ol " e l l e o t i , .  p e r w e b i l i t /  ol th .  .U 1  rook..

Th. " e l l e o t i , .  p e r e .e b iU t/ ' U p***  »P0» the d e g r -



sag
o l b r .w im ti -e ana amount oi raeidual s tra in , the 

ex ten t of the movement on the frautn a plane, the 

ie fre e  of p la e t io i ty ,  and the general physical aid 

p e tro lo g ica l c h a ra c te r is tic s  of w* e.xll rocks. These 

fac to rs  con tro l the extent to viiicfa the fracture cone 

Is. f i l le d  w ith goiige or sim ilar m aterial.

The Z.K.Q.
i  few tone of ore davo been mined from th is  

horixon on tee  Zwartitopje O ar'shale contact in the 

Zwa.tkopje, Z.K. iie eu re . and hirthday Sections.

(See H a te  1271.) >or the moot, p a rt i t  has beer of

] cw grau*t #nd narrow width.
Thie horixon in i t s e l i  has not acted as a passag* 

io r  m iueralieing  so lu tions, and c a rr ie s  sulpfeidss end

g.jle only in the v ic in ity  of i t s  in te rsec t!o t vy 

au rife rous frac tu re . Where one of the goid bearing 

frac tu re s  passes tnrough the Z.K.O. horizon, impregna 

tion  has extanued up ana down the l a t te r  in sore cures 

for «0 or 40 fe e t. Occasionally such impregnations 

carry  enough gold to repay mining and treatment, but 

generally  they contain sca tte red  pyrite  grains and

very l i t t l e  gold.
« n .r .  on . a t th .  i r a c tu r . .  tu rn . «own in th . bar

n .a r U .  th . l . t t . r  is  . o . . t i « .  of « o n o .ic
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ts ln e  over g rea te r  areas. Generally speaking, however, 

th is  horison i s  of very l i t t l e  value, and in of purely 

inc iden ta l importance, not, in most oases, to be d e li

b era te ly  followed and explored.

f h .  Inaiah i Iracturft
With the exception of the Intoabi, th is  has 

been the source o l a le rger tonnage of ore than any 

o ther sing le  fra c tu re . I t  has been worked since the 

e a r l , dayu, and was discovered on the outcrop on the 

eonth . I d .  o l  t h .  Sh.be V .lley, .om w h.r. . . . t  »1 th .  

Wwin 8r»j U}U. Th. n . tu r .  of th .  ori*in«l nurf.0 . 

ehowiag i .  not known, but i t  1. thnt i t  wen
dincoTnred by p.nnlnp up th .  h i l l . i d . ,  " inc . t h . . .  

f r . c tu r . e  u en .U f  h . r .  n , oon.picuou. or r ^ o g n iw h l .

outcrop. M c . p t  p.rh.po in «  « '  ««'>•<» c l , “  ot
. o i l  by h ..*y  r . i n » .  l h .  o c o u r r . n o .  of t h i .  f r e c t u r .

1 , »ho.n on P l . t . .  IT «<> U , ' JU,L
J t .  gon.rn l oconrronc. .nd . t t i t . u .  . r .  » r y

. im i l . r  to  t h e .  of th .  A .rl.1  > r .c t« r .. .x o .p t th .t

i t .  . t r i l l .  4 . 1 .  . .  .  U t t l .  f . r t h . r  f ro .  . . . t - . . . t ,

. . d  i t  i .  1 . . .  r .g u l . r  in . ip -  « 4“ 1 "
to„ n  .bout t h .  o c c u r ,« c .  .nd . i . . r r i i . . t i o n  of h i .

f r .c lu r .  in  th .  . h . i . .  t h . .  U  th .  with th . * . r i a

ira c tu r* . . i n c .  th .  lo r^ .r  h .s  b « n  r « . n t l ,  «orUd



in  tu id  zone, unu it ., iu  fa c t , b t i l l  being so worked.^ 

The IneiBbi i^actu re  liae been thoroughly opened 

up ana almout com pielely etrpua out in the ehalee from 

auriatfe to the beiisuth le v e l, ana frou the iloepital 

Bar group to  the inivia iiray Uy f .
belo* 7 Level the value* have not beea eo ooneie- 

te n t , and eo iar  o c l/ iao la ted  epots have been eloped. 

The area eo wonted i s  *oi*e or le s s  a truncated triang le  

with i t e  bese on the outcrop* and i t s  ape* on or jut t 

below  10 U i e l .  U  the t lc in i ty  ot w c t io n  *1B1 ( P l« t»  

UV.) iW»n to  1 U »»i the ire a ta re  hie bwc iln o it  

e. ,u ™ < m .l ,  work«l up to th .  a o .p lta l B .r. or t h .   ̂

”»o»p»toti.’. whur. th .  her or her ena < r..n  " o h l . f  
ere  ebw nt. i t  « t . r .  th .  " .o ^ . to o . - .  t h . t  i . .

th .  grey " .c u i . t "  h o r i.m  U  t a .  ao .p ite l -  H o e p lte l

Nortu her troop , th .  I - i - h i  » r « to r .  to t « .

. o r .  or 1 . . .  p e r e l l . l  , i t h  th , . t r . t i l i e . t i o . .  eeh 

heooa.. eo W i . t i n o t  th . t  i t  c o o t  he f o U « ~  «

lOotobur, 194<».
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north of the Hospital Hortb B»r. These* attempt* have 

had no suscess, and the conclusion la  t.iat i f  the frac

tu re  does cut through th is  group of bars and "schists" 

i t  must f i r s t  go fur some distance p a ra lle l to the 
s t r a t i f ic a t io n  before emerging in to  the shales on the 

north side . I t  does seem possib le, however, that i t  
do*' not m erge , end tha t the noeement on the fracture 

plane h a , been eb.orbeA by in ternal shearing and de

formation in the "so ac to n e" .
On the east fide  the working, in the •ha le , down

to  6 Lev e l end against the Edwin Bray Dyke. «Wch i* 
h e r . eery deeply w .uth.red and somewhat d i f f ic a l t  to 

d r ie .  through. Thu, there i s  a triangular-shaped 

block of ground on the frac tu re  east of the Edam 

Bray Dyke and north of the Southern Cro.e Bar which 

has not been opened up. Though apparently no , . l « a

iSis
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the dip of the frec tu re . I t  the ceme of the Southern 

Croee Be:. with i t s  eteep d ip , the lin e  of ie tersec tioo  

with the frec tu re  p itches wettwarde a t eor.e Jh°. Thu# 

the epperent end of the lueiwbi irec tu re  i t  the ehelee 

would appear to be a t or juet below 10 Level on the 

section  lin e  (P la te  1XVJ Attempt# have been made 

to  open up the laeinb i irec tu re  in th is  area, with 

l i t t l e  success; the fracture i s  $ rregulur. end i s  one 

of heweral. while the southern Croee Bar and the Hoe- 

p i ta l  bar a p p e c r  in unexpected p lacet. Ih is  woula be 

due to  the uieturbano* in th in  fio in itjf  referred  to 

in  the chapter on the General Geology of the Area.

Cnfortunately, values on the Jnaimbi f r a c tu r e  appear 

to  b .  e o t t  ty o r .e io  io th is  .  . .  «»» th is  e a s p l ie . t . .

t h .  .x p lo r .t io o  problws. .! » » . t b . r .  o tb .r  U rrw . 

( rs to U r.. U  U .  s ic U i ty .  H tU u t folh W " "  «  * 
e o r » l . t i . g  f . t . r . .  i t  i .  « « .=  l .p o . . i b l . .  .b o rt o<

OirtKit a .b .re ro o .4  o . o . « t i o .  of t b .  « r a « . .  to b .

o . , U i .  t h . t  .  . r i , .  i .  th .  r ig h t f r o e t . r , .  Tbl. 
p ro b l . . .  i n c tb .n t . l t , .  crop . -P throughout th .  pro- 

n . r t , ; i f  .  - i -  f - e - .  c . r r i o .  .0 . - U  •

t b .  p a r t i c . l . r  p o i n t  . t  . b l o b  i t  i .  i . t . r . ^ t « .  i t  

. . . . o t  b .  a i . t i n g j i . h . 0  i r o n  t b .  o tb .r  b . r r «

,r .0 W r ...  .b i .h  U l  too n - r o u . .

0 . tb .  . . . t  i* .  0.  S. T .«« o

I n . i .b i  i r .c tu r .  b . .  b . . .  "



Croeo Bar. sron which i t  hat a normal dieplacement of 

e-yiut tiO feet ho '-inontally along the fracture s tr ik e , 

and which rhowr well developed drag phenomena, into 

the north  grmer "achimt" as aa the gray 'achiat 

On 5 Level, a f te r  passing th r;igh  the Mwin Bray By*), 

again owing to  lack of gold valneo. there was eoeie 

ionbi ebont th ,  t a e i t i t /  of tb .  frac tu re . ,T .n  thoegb 

the break occupied b j th ,  ly ’te u su U lj bee no die- 

p l n r w n t  » , i t ,  w a ll,. On 7 Uwel i t  . . .  fo lH « d  »  

the gray " sc h is t" , and coeneiw al gold f r ie e s  were 
foent. Below " le e a l in the north ereen "ech ie t" . e 

eery rich entcb was ew-oned. apparently in the e ic ia lty  

of the in te rsec tio n  of the Tn.imM and .  - i - o r  f r « ta r e .  

Cn 6 Lerel tre-endonely r ich  ore wna again encountered 
in  the north preen "reh in t" . e lse  in the y ic in ity  of 

the in t e r s e c t io n  of the Inoi rM and another f u t u r e .
In , lcw „f the r e l e t i e n  between th .  .e r l e l  and 

the rwartkopje F u t u r e . ,  i t  seer.. log icU  to e.ppore 

tho t the inni-nbi Irac tn re  night lead to .o c e th ia . e f

7 » . r t k o n j .  Bar. I t  1 , a t  1 ~ ‘ " ^
i n e e e t i g e t t e g  «  th o r o u g h ly  »  - s l b l e .

I w o o r t e n c e .  i f  t h i .  r m  o s t t i o ,  r i .o o ld  be o o r r e o t .
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there  are a greut 3»euy breach ireoturee which s p l i t  off 

the lasimbi in to  both hanging ana footwell. These 

seldom p e rs is t for more than 40 or bO feet, and they 

ra re ly  oarry eoonomicall/ important gold values for 

more than a few feet from the main fracture. They are. 

however, of considerable importance, since the loca

tio n  of the rich e r patches i s  U irio tiy  ralntbd to

th«u  The Bhsl.s h.»« .p p e r .n t l /  *='»<- »» » 
poor h o .t rook for l . ja ro th .n .1  « i- i . t . lU .t lo = . .x o .p t 

.h e r .  D tm .aellj i . t e n . .  r h . t t . r io *  .net b r .c c i . t lo .  here 

t . k . .  p l . » .  . . .  i t  i .  .  g— r.1  r c l .  tbmt th .  b r « e i »  
tion  . . r o c i . t e c  w ith .  .p l i t t in *  of th .  f r .o t« r . .  or 
.1 th  . .  i a i . m c t i o a  of th .  « . i .  f r . c t . r .  . i t h  Mother. 
1,  th .  . i t .  of in t .e e .  . io .r .U re t io n  l . . d i . g  to  th . 
Cepo.itiOD of gold 1 . high o o .c . . t r . t io o .  Ih . p r.w o o . 

of .  lerge .omber of b re .c h .. .  lo .^ o g  .  • J - t ”  of 
. l a o r  c reek . . c o c i . t M  . i t h  th .  - i n  i r e c tu r . .  . p p . . n  

to  b . nece .eerj lo r  c o n . i . t .n t  gold » l w s  o , ,  m j 
.p p n c ie b l .  . n .  H  c .c .  of th .  L . i . h i .  . .c h

— r . ; r r : r . r . r « .



alnobt iavariab ly  abowa cautb a truu tura. or rhythmic 

aepoeitioo of carbonate* aim quartz, or both. Sul

phide*. ch iefly  py rite  and subordinate areenopyrite, 

and gold, occur in the f i l l in g  and diezeminated as 
tiny  p a r tic le *  in the wall rock*. Such disseminations 

may extend a* much a* 6 feet on e ith e r  side of tue frac

tu re . but are usually of economic value for le*per 

d istance* . In fa c t, the average stoping width is  

4 to 5 fe e t . V isible gola is  exceedingly rare  in the 

shale*, and th is  is  also cue to the fact tha t i t  is .  
except under conditions of unusually eevere crushing 

ana frac tu rin g , e .g . .  near an in te rsection  of two or 

more fra c tu re s , a re la tiv e ly  poor host rock for h>uro-

thermal im p regnation .
Th. b«rr.o  p .rU  of tb .  iro o tu r . in tb .  - b r i .s  

usa.Lly e r r ,  .  i iU ia g  co.no.M  ^*> .1  .o t i r .1 ,  of 

. h i t ,  to  g r „  c.rboo.t,, with U t t l .  » b  f -

■
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fom  of th« p j r i t e ,  areenor/r i te «  and gold. These 
conditions are id en tica l with those exhibited in the 

cane of the Intombi Fract ire. and as the occurrence# 

are b e t te r  devsloped and more c lear cut in the case 

of th is  fra c tu re , fu rther deta iled  description# w ill 

be given in  the chapter dealing with the Intombi 

txon.
In tae  green "schist*’ the tjpe  of mineralisation 

found on the Insimbi Fracture i s  exactly s ia i la r  to 

th a t on the ZwarUopje F racture, in the south green

"sc h is t" .

Tb- >rfcuUr>
This fractu re  i s  eh ^n  oa F late IF» in the

th&l.i . o r e  of to .  K o.th.ro Cro» 8 .r .  jn . t  » . t  of

* 6 p o i . t  , k . r .  the U r  1 . o ro ..U  b , Crwk.
I .  g .c e re l o c c u rm c . th ,  M . U .  i r o c t . r .  i .

i lm l lv  to . though .o t  . .  .tro o g l; d ^ r io p U  « .  th .
A .r i^  s i i  f r e o t i r . . .  H  ho. U . .  ope-U  U

s e #r : . " - " r



ion* in the not th t*reen " a o k i t f t  and the fracture 

hftb been followed dcnm to the gray aohiat". L it t le  

work uae been done in  reoent year*, and value* appear 

to have Vjou aonewhat aporedio. le s t  of the etoped 

area the fra c tu re  has been o f f-s e t by a fau lt, and 

recently  a tte a p te  have boen made to follow i t  up* but 

with l i t t l e  wuocebB. The two main reason* for th ie  

lack  of eucoeee are: the number of other tma barren

ira c tu re t present in the area sake id en tif ica tio n  of 

the main one almost Impossible; and the local intense 

folding of the b a i- ,,6cnieV’ group, with consequent 

rep e titio n  of s tr a ta ,  cause, d if f ic u lt ie s  due to the 

foot th a t the rock ouccoreion cannot be used er a

guide,
A tteapte '» » •  now been asd . to U te n e o t  th ie  

fra c tu re  by Aerelopment e t a louer e l« * tio n  fror 

Seu-tkopj. 7 Level* 2o far1 no coroluelve reeu lt he.

been a tta in ed .

I October, 1942.
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4unw in  thy north grten "fiohict’ * and the iractere 
her been fo il owed oown to the gray "b ch itt" . Little 
work heu beet, done in recent je e rs , aud values appear 
to have been soc.ewhfet sporadic. %eet of th*. a+ope* 

area the fra c tu re  bee been o ff-se t b / a fault, and 
r e c e n tl j  a iteap t*  have been naue to follow it up, but 
with l i t t l e  ruoceea. The two main reasons for this 
lack  of euoceaa are: the number of other and barren

frac tu res  present in the area maiu identification of 
the main one almost impossible; and. the local <»tsnsm 
fo ilin g  of the b a r - ” s o h i s t n group, with ooneeq-’ent 
re p e titio n  of s t r a ta ,  causes d if f ic u l t ie s  due to the 
fact th a t the rock succession ca iao t be aseo as a

guide.
h a . .  be-n w l»  to '" to r s w t  t t l .  

f r  to ta re  b , i ^ o v m a i  . t  .  lower e l « . t i o a  tr m  

Zwartkopja 7 U » e l. bo ie r1 no oonola.lT . r e e . l t  he .

beon ftttaineu.

1October. 15*h.
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Thi^BaJU^ * LJiael
Thi» ie  the neme given to e fracture of soae- 

»hat sim ilar general mode of occurrence to the A erial. 

Insir.M end Malvina F ractures. I t  occurs ia  the north 

ehalee. north greer " sc h is t" , end bouthem Cross tier, 

about 600 fee t s e r t  of the Uelvina Fracture.
It has been opened up from an ad it on the road 

from the offices to  the liv in g  quarte rs, and there 
have been a oounle of hundred N et of development do'-e 
on i t .  Hone of th is  work was done in recent years, 
and bo l i t t l e  is  known about the general conditions, 
except th a t a few gold values were found; they am , 

however, i r s u i f ic ie n t  to warrant fn rther work, at 
least a t the present tin e . Ho stoping was done.

I f  the Insimbi or W v in a  Fracture* lead to any- 

th in?  of p.rtiod.r t ,1m . f-r th e r  .rM.io.tloo of thi = 
frsc to r .*  . . .  of o th o r. of o io l l . r  k W  .h le h  . r .  k,o™ 

, t  . , r i o o ,  o l•=.» on th . prof* t j .  ooold i ^ n d l . t . l j

be warranted.
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and XyVI. The openings ezttmd iroa a point soae 100 

fee t eaet of section A1B1 (P la te  1XV) to a point eone 

500 fee t webt of the large dyke which cute acroee the 

ZvartKopje -  ooathern Croea g r ju; at i'ie  flexure. Koet 

of the work i t  in the near v ic in ity  of the green-gray 

"echint* con tac t, is  T&ry steep , and extends from the 

surface to  a l i t t l e  below 5 Let e l .  which is  the same 

as th i  Insimbi L Level, an aterago v e rtic a l distance

of some 500 fe e t.
The frac tu res  responsible for the m ineralisation

In th is  M otion oi the mine iorm a highly ctmplM » /» t«

which in  not thoroughly una .re to jd . Th. meet lep c rt.n t

i .  .d u a l ly  a conplicateu branching sye t« i. «hich runu

in general p . r . U . l  to th .  g r ..n -g r .y  ".ch ift"  contact.

rad occur, in .  .on . up to  M  f .e t  =ide. f ro . the oon-

t .= t  in to  the grenn " . c h i e f ,  tany of th .  h r.n eh .. p . . .

o ff in to  th .  g r . ,  " ,c h i« t" . while o ther, f « .  o .t  into

th ,  gr.cn- I h i .  c o n d it io n  i .  .hown on P l . t . .  o""

m i .  r « »  3 u t . l  UP to the outcrop th i .  , y , t e .  h «
.  g rea t « n y  b ranch ,,, and i ,  o o n » ,u .n tly  f . i r l y  con- 

. i , t . n t l J a in .r a l i e e d  o ter a con.iderahle area. Thu. 

from the ,n r ia c e  to  3 Le-el, a la rg , aree h «  be.n  

f a i r ly  thoroushly atopod. on end near th .  tree ,-g ray  

n.c h i . t "  con tnct. I t  h . ,  been . . i d  tha t i t  i .  t h . ^ n -  

t « t  i tM l f  .h i c h  i .  » i n o r . l i « d .  but .  - e f -  exe-.ne
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t io a  of the woixings ihowa tha t i t  is  the wanaering. 

breaching frac tu re  s /e te a  ehioh has bean followed and 

btoped. than the main frac tu re  happens to be on or 

eloae to the contact, the graj "schiet" ie  exposed in 

the a t ope footw all, giving the impression tha t i t  is  

the contact i t s e l f  which has teen mined. There are a 

g rea t many p laces, howewnr, where the fracture system 

has been iolloweo and stopeu into the green "sch ist" , 

ana there ib  then no gi&y expcsed. I t  i s  seldom, 
however, tha t the fractures are more than 20 feet fro* 

t i e  eon tao t. « sso o i.t« - with th ie  i« —  P1*0* '
u t  1 1 .t Dortb-aipFi"E frauturet. TWw . r e  ir r e g u U r l, 

t i . t r l b a t w .  « -a  genet = 1 1 / h ,» . e dip of . o . e  ll-b O a . 

WU„,u th e .e  north-dipping fr=«tnr.= l n t . r = « t  the 

eteep  fr w tu r e  uyeten. there i e  »o«*ti;1.=  .  « » «  »« 

le i .n e e  mrr.erel i e ^ o n  .round the i n t . r . « t i o n  l i n e . ,  

fh . north fre c tu ro . th«ar.olve= u .unlly do not cerry  

p e y e b le  to lu eo  for none than 16 fo -t or . 0  fron the 

la le r e e o tio n  none. Steep frnoturen. dipping na. > or

= r = - r : r : q -  ~

the in te rse c tio n  zone.



iiotk thesti l a t t e r  fracture types, tha t is ,  the 

f l a t  no rth -a iiv iog  ana the steep croei fractures, are 

of more frequent occurrence belcw thar. above 3 Level. 

Thlb fea tu re  i s  much more noticeable in the case of 

the steep cross frac tu res than i t  is  in thut of the

f l a t  north-dipping one#.
Below 3 Level the main fractu re system is  not so

M i l  develop*!, end i« not e* oooolei ee i i  le  from 3 

Level to  the outcrop. »« e re su lt , i t s  gold vaUee 

, r e  eomewhet n p o r o d l c . i l ,  u in trlb u tec . end i t  ban 

been .topee to  e moh " e l l e r  e ite n t. I -  le o t. e lw e t 

the only p e je h l e  .eluen found helo . 3 U nel ere In 
I n t e r n e c t i o n  non ... .h e re  . 0. .  other Ireoture in pree- 

*
rTr-
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beun workya in recent yenra pitch to the weet, more or 

lees p a ra l le l  to tlw groan-gray schlbt ' contac ., a t 

an angle of Iror 45 to 65 legreea.
The ore rd ied  frc^ there r ire - l lk e  shoot*, me he» 

alre&dj been mentioned. Is often eery rioh in gold, 

eelae t up to 400 owU./ion b t irp  not UDeommon in indi

vidual fa.Tplef. The gold preeent i r .  however, in 

g ir .e r t l .  l i n e l j  *1.1 W .  »r » i f  t h . r . l o r .  . .U e e  . i r i b l .  

to t U  w W  . j e ;  In fee t. - . l . U L "  gold 1 . tb .  . » . p -  
Uoa In the Clrtfcdij o re t. I t  I r  F « v lU r  tha t t h l .  

e .e , which ie  1= green " tc h ir t" . « h l b l t .  th le  L . t u r . ,  

t h u  3 .a r tk o ;>  orv of o ^ . l  6=1. oonte.t l p .q « « t l ,  

tM ite l .f  t h l .  nv tel nr p . r t ic U f  . . e l l y  .H lU e  In 

huiid bpeclmen. A. .  e-nnrnl r u l . .  the o r . ~ - . l . t .  
gr,,« , "M hiet"  cont.in ln t, p j r i t e  emd , r » n o n j r l t .  d .*- 

w m ltoU d th roufihr.t. th .  l» rw r  o tt .n  w  - .m e , of 

, 1 , .  g ra .n ,d  m l ,h id . ,  .nd th .  l . t t . r  . l . . t .  n « d l . . .

. .  „ l t . d  r ^ p . -  »«
, , , 1  In t h . . .  o r . , ,  often lin in g  roge. hot 1 . th .
ig g r e g it .  the nroportlon of t h i ,  . l . . r ^  1- ‘ h » .  o r . .  

" . > • — -  - •
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cerbonatee have also been introduced by the circulating

surface waters.
South-aip, ing Iracturas of tae Zeartkopje type were.

„p to the beginning of 19*^. elmont unknown in the 
Birtf ley Section. In fact, the only one exposed up to 
that time showed little or no signs of economic minereli- 
setion. During the early pert of W U .  hcweaer. e frac
ture of this type was exposed in the green "schist" 
neer the Zwert kopje her on b Lee el. end exploration on 
it g e w  highly encouraging results, conditions in the 
ere. ere. howeser. complicated by the presence of other 
freotures in the sheleo south of the Jwartkopjw Bar. end 
of faults, with the result thet exnloretion ... render* 
somewhat difficult. It is the opinio, of the writer 
that such an occurrence is eery eacoursging. « d  if it 
is at ell persistent, should eugnr well for the pros- 
.... if the Birthday Section, since it s.—  likely 

is the fore-runner of others of similar type

.t’or elevation.
The rea so n  for the difference in the types «ms?

not unrelsted to the probl*.
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The peculiar 2- shaped fold seen on H a t e  1? in the 
hardened shale zone south of the Zeartkopje Bar has no 

counterpart in the bar^t'chist1’ group, and this movement 

must therefore have been absorbed in the rocks somewhere 

in the western pert of the Birthday area, probably on 

the 3*artkopje Bar-shale contact. A possible explana
tion of the peculiar system of fractures found in this 
area would be that conditions of strain different from 

thoe. .pn ly ttR  in the Zwrthopj. Section .er. tho. » t  
„p in  u .  roc he in the .icinity of the Birthd.y working, 
with the result that the fracturing in this Utter pert 
of the mine assumed a different form.

Iha-lfltowhiJLtafiiura
Ibi. fracture has U e «  the source of a t.ry

I E
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i9 shown on the plan. P late 17. the outcrop of the 

Intoiibi trao tu r*  curve# a good deal. This i# mis

leading. and i# due to  the combination of rugged to

pography with eteen elope#, and the aouth dip of 75 

to  b0° on the frac tu re . That part of the fracture 

southwest of the Intoabi Quarry he# a very regular 

s tr ik e  of some 36° south of west, while northeast of 

the '•carry i t  has a sim ilar regular s tr ik e . In the 

immediate v ic in ity  of the open cut working, however. 

i t„  e t r lk .  i .  eo.e 60-70° south of » « t .  I t , . .
. „ d eooth of the Q uarry i t  e u l f . r .  o .  . . r i . o .  «  .» r u p t  

c h a n g e  o f  u l r e e t t o n .  I t .  a i „  h o « « .r . r . « l o .  r « . r t -

ably steady throughout.
The In.imbi i r . c t u r .  hau b ..n  uio.« «», s o . .  t i «  

hafo r. i t  i«un. n.oee.ary to put i .  th . .  U ra l  « i i t

#1# #
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la ti ir  the ehaft on the frac tu re  which received the name 

Inturobi. This shaft is  steeply  inclined (7b°), and is  

now1 being sunk below the 14th Level, a v e rtic a l d is

tance of s >«3 1600 feet below the co lla r.
Almost a l l  of the etoping on in is  fracture is  west 

the e b e lt. emt tha t ehich ie  to  the eeet reechee only 

4mm to the 3rd Let e l , end extends shoot LOO feet on 
s t r ik e .  Ore hse been stopod from the outcrop to lb  betel, 

u d  Iron the eheft shout 1000 feet west. This i s .  of 
course, not e rectangular s l o p e o-cut block, end on the 

lower l e t  e ls  i t  encloses .  good nany patches which are 

barren , or .L o s t  so. The o t . r - . l l  a r .ra g . .toping 
width i s  rows 4d inches, though in places, as w ill bo 

described la te r ,  f . r  g r « t e .  w idth, h  bwn found to

   - - - -

1 U . .1  „  .  •••>  •< >“  *>“ ■---------------------- ---

■■s
^October, 194^.



in the frac tu re  walln tha t the foot well block hae moved 
wevtvanle re la tiv e  to the hanplng wall, but there are no 

earkers p re ten t whereby the amount of the dieplacepeat

can be measured.
In recent years, attempts have been made to follow

the Intombi Fracture from the shaft eastwards towards 

the 2wartkopje Bar. Up to October, 19d*i. i t  had been 

traced definitely to a point some 350 feet east of the 

shaft oa the upper levels, farther east a fracture 
which is possibly the Intombi has been followed from an 
adit to the bar. but it carries few gold values. The 

lo«.r level, heve followed the fr.otore p ro g rs .e lv .lj  

nearer to the Zwertkopje Bar. hot faolting .«« 
tlon fracture," have ,o co.?lic.t.d condition, on th . 

intermealete level,. I.e.. from « to 11. tha t no 
h a , eo far reeultl from thir work. Diamond d r il l in g  

le -or. or le.a ueel.er for proepeoting in th r , 
n . .ocount of the l^oe.ihllit, of recogni.lng th .  ».• 

fracture, in the core,, if th.J happen not to he I.

' " ' Z t W  of v a r io u . k in d , had o o - p l i o .W  ceve^p-

H U S ?



282
Levels. These fau lts  have a s tr ik e  and dip almoet ex

ac tly  the same as thove of the fracture, ana are often 

f i l l e d  with white carbonates end quarts e ia ila r  to the 

frac tu re  f i l l i n g .  Thus, when the fracture is  barren in 

spots, i t  i s  d i f f i c u l t  to t*. certa in  that development is  
always on i t ,  and. not on the fau lts .  Exploration below 

12 Level has been complicated by fau lts  of several types, 

none with a very la rge dioplacement. The displacement 

i f .  in rcver, su f f ic ie n t  to add considerably to the d if- 

fi u l t i e s  attendant upon development.
The sharp "kink" in the Intombi already noted as 

occurring in the Quarry area pezLists, with modification, 

uown to the lowest levels  a t which the fracture has been 

exposed. « ith  inczeaie in depth, however, the l e n g t h  

aloug s tr i i te  of the curve or 'kink or. the Intonbi 

i no r .a t .B  i b i . l y  repiuly. u , t i l  m tu .  U th  L.1.1 i t  

occur. 01 «r u o ie U n c . oi aoee 700 f*»t, "h iI"  m  lbe 
outcrop i t .  U cg tu  i .  h o ..  UC i » t .  Th. .b ru r t u . . .  of 

t u .  O h ..* , iu  u t r i *«• how .i.r . o . o . . . . . .  »  loogtU

of tb .  c u r , ,  lao ru o t. . .  «  ^  th” ‘  0l“ ng**
iu . t r i t e  U l .  sn im port.nt b a r in g  ou tU. d i.tr .b u tio n

Of 6.1. T.luee* »«• » Ip ^  l* 1 41*«r“ ™ tiC 
illu.tr.tion of thi. ooooiti.n. TU. iigur. r.pr.»nt.

.  rough plan of tU. . t . i k .  l i . «  »« « -  “

various Levels.
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places near there eonse, eigne of intense shear are 

f ie ib le  in the shales, and the shear planee are generally 

coated with a film  of g raph itic  m aterial.
In the s tra ig h t part of the Intombi. that i f .  west 

of the "kink" area , au x ilia ry  fractures with th e ir  accoro- 

panjing ehoote of ore are re la tiv e ly  e id e lj  aeparatcl.

In th e  "kink" area, howeier, lo ca l unequel 'tra in *  in- 

dneeo by the change, in e tr ik e  of the Intoebi ireo tnre 
h„ ,e  given r i f e  to  g reat nuebera of aux ilia ry  frecturaa.

I t  the "kink" f le tte n a  out downwards, each ' t r a i n ,  are 

sm eller, ana consequently the nomber of u - i l i e r y  frac

tu re , in  ewalLer. The u lt ia e te  r e .o lt  i ,  that the 
"kinked" area he, in general been highly .in e re liaeo . 

and th e  in te n s ity  of .in e rU ia a tio n  ia  d irec tly  proper- 

tio n a l to the abrnp tna ,, of the change, of , t r ik e .

area , but .1 ,0  r e f le c t , ,  by the change in - r a g e  gold

*
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rig. 3

#h*r4 the frac tu re  hat a constant s tr id e  aad is  not 

asiocia tod  with branch or auxiliary  frac tu res, i t  us

ually  hat a f i l l i n g  from 4 inch to 0 inches in th ick 

ness. composed of l ig h t  to  medium gray carbonates witb

sometimes a l i t t l e  n y r ite , and ic almost invariably }

barren. 1ig.4 ic  a CKetch of

the appearance of the vein under
such cond itioar. The main frac

tu re  ic ,  however, often associa

ted with aux ilia ry  frac tu res 

which have a s tr ik e  and dip 
more or la s t  p .ra l le l  to ttu 4 

of the shales. These are jro - 

bably crecss dragged open on 

planes of weakness in the

fat.***fJA*i
I<

(tL .ffw/

i ig .  4

Mutmtm I
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ehalee. Their occurrence ie  usually ae shown a la - 

g r a n a t i c a l l j  in Fig. 5, though there are often more 

than one on each side of the main fractu re .

m a

Fig. 5

In each erese the degree of s tre in  -i"d breeoletion 

of the nhele is  an asu a ltj g rea t, with the re su lt th e t 

gooes of th in  so rt fora fatourehle locetione for the 
peeeege of so lu tio n , md for lapregoetlon of the w ells, 

which is  r s r s  in th .  shsenoe of e u iil ie ry  fra c tu re , on 

eocount of the r . l e t i f .  in p .r a e .b i l i t /  of th .  » h .l .
,hen i t  is  on lj s lig h tljr  brsecistsO  .nd strslnw l. i ls o . 
in the .b s .n o . of .U l i l ' - r j  fractu ring  th .  eel" f re c tu r . 

ie  t ig h t , end i t s  . t f s c t iT .s .s s  ss .  solution pss.sgs 

i s  r s p id lj  slim lnstsd  b , th .  d .p o .ltio n  of th .  . e r l ;  

c r b o u a te B . In u . th .  le te r  s o l . t lo s s  c s r ^ i ^  s i l l c s  

.od th .  ■ s ts l l ic  e i , . r . l .  h . ,e  th e ir  p e s s ^ ' U - l te d  
to  the » r e  open se n ., in the r l u i . l t /  of s u x il ie r ,  

f r e o tu r . . .  i s  s r ^ u l t  th .  area between i  end B on
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the Intofflbi ira c tu re  in f ig . 5 contains, besides car

bonates, the la te r  white vein quarts* fine masses of 

p / r i t e ,  a rsen o p jrite , and gold, while the wall rocks 

have been more or le s t  replaced and impregnated by the 

same m inerals. In such areas the vein often shows well 

detsloped c ru s tif ic a tio n , with the carbonates lin ing  

the walls* and the quartz and other minerals in the 

middle. Occasionally fragments of shale are enclosed 

in the vein fillin g *  .nd these are alao usually coated 

by a layer of carbonates. In some cases the frac tu re  

i s  compound* and then the above described conditions 

are  repeated in each p a rt. H g. 6 shows some of the 

conditions found in such frac tu res.

iUk. - •  —  "'w  "
. .  . . v : v :

m r n w m m i f m  
. ; ; ; , \ - - '  -  - - ' ' '  - * ' "

,  X ( > » )

v a) Fig. 6
Thus t:.e vein is  often barren of m etallic miner«lp 

M t t l  .  , ob.  ,«ch «  *B m  H g. e 1. .ooount.rtw . 

u p ., gold » l u e , .  o ft.n  » r ,  high. . r .  found. In
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eraliped  zones associated with them fa il  *;o overlap, 

lea fin g  barren or poor areas in between.

The au x ilia ry  fractu res themselves sometimes carry 

payable gold values as much as 20 feet from the main 

f ra c tu re , and in faulted  areas th is  feature adds to the 

d i f f ic u l t ie s  encountered in development work.
Many of the aux ilia ry  fractu res p e rs is t for as much 

as 250 feet aown the dip, but of course, l i t t l e  is  kncwn 

of th e ir  persis ten ce  on s tr ik e . Two which were followed 

by d rives on one of the upper levels  were shown to  ex

tend for about 50 feet on s tr ik e . I t  is  evident th a t 

a g rea t many are much sm aller than those described above, 

as th e ir  e ffec ts  in some cases p e rs is t for only 50 feet 
or so along the zone of in te rsection  with the Intombi.

There are m ineralised zones found on the Intonbi 

which apparently are not a s s o c i a t e d  will auxiliary  
frac tu rin g . These may be due to locally  intense frae- 
tu rin g  and b reccia tion  of the shales in a weak zone, 

or i t  may be th a t the auxiliary  fracturing  is  there ,

but has not been observed.
#o sa tis fac to ry  reason has been founV to account

fo r the change of s tr ik e  of the Imtombi in the "kinked"

.  . .  £<*. p a r t ,  of t h l .  «on. In th .  « W .«  o o n U l,

.„  .b n o m l  nmeb.r of " fo m .tlo n  fro c lu r.."  « 0  «b,

-kin*" .Ig b t therefore be e .p l .1 .* !  «  - r . t r . c t i o . "  of

the f re c to r , in pa«.in« through -  nhU . non. e i t h  h it-



feren t physical p roperties from those possessed by the 

rock on e ith e r  side. Such an explanation, however, 

does not completely sa tis fy  the conditions imposed, 

f i r s t l y  by the increase in width of the "tin ted" zone 

on the lower le v e ls , and secondly by the presence of 
s im ila r "kinks" on the Southern Cross aac Z.K. Fissure 

Fractures in a d iffe ren t zone in the shales. (Cf.

P la te  17.)
The Southern Cross Fracture branches o ff the In- 

tombi in to  the footw ell. and the lin e  of in te rsection  

of these two is  marked by wide stopes, in which the 
records show gold values to have been high. The reason 

for the occurrence of these high values is  the same as 
th a t accounting for the m ineralisation associated with 

au x ilia ry  f r a o tu r . . .  I" fac t, in a l l  p a r t ,  of th .  tin o . 
the in t .m .o tio n  lone , of fra c tu re , and fracture eyeteme 

a re . a ,  1 , only to  be expected, the e itee  of r e la t ie . ly  

in te n e . ■ in .ra lie .t io n  and heavy gold depo.ition .
H aiti , t , t „  th a t the Intombi and Southern Croaa 

I r .c t u r e r  dip a t tiO°. but coal.ace a t th .  1th Level. 

Ih ia  doee not give a true  impre.alon of the e t . t .  of 

a f fa ir e ,  ainca the lin e  of in t.re a c tio n  of th ee , tec 

f ra c tu re , i .  ir re g u la r , but in general p itc h ., eteeply 

to th .  eae t. end a , yet the Southern Croa. frac tu re

^Geological Survey We-oir Ho. 9. page # 9 .
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has not been d e t ln l te l j  id e n tif ie a  on th* 7th Level. 

(Cf. P la te s  x u v - m i . )

Tha S o n th a ra  C roaa. 2 .1 . l l a m r a ^

These frac tu res are more or leee intim ately re

lated to one another, ana have somewhat sim ilar general 

■odes of occurrence. The Southern vroea i s  the most 

im portant; i t  has provided a la rg e r tonnage of ore than

the o ther two together.
I t s  net a re , ee a branch in to  the footwall fro* the 

Intombi fra c tu re , is  ahown on P lates 17 and IZ III-H T I.
The Southern Cross Fracture has a s lig h tly  f la t te r  

dip than the Intombi. and i t s  s tr ik e  deviates a l i t t l e  

fa r th e r  from west. Thus i t  gradually leaves the In
tombi fra c tu re  towards the ea s t, ana i t s  lin e  of in te r

section  with the l a t te r  fractu re  pitches very steeply 

eastwards, but i s  somewhat ir re g u la r . As has already 
been mentioned, th is  lin e  of in te rsec tion  ha. frequently 

been the s i t e  of lo ca lly  Utennm m ineralisation, with 

consequent wide slopes. The Southern Cross Fracture 

- » r .  or X.M tb .  »■ th .  b .

i„ the e r e  of the fom er. the = h .^ e  of . t r ib e  1 . -o

,o  ebm pt. The " tU U d" '  "  tbe '
f r a c t u r e  h e ,  b w n  a t o ^ .  b u t U  b lgbxp  . o . ? U . . t -
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and d i f f i c u l t  to work, owing to the presence of many 
other fra c tu re s  end branches, "formation fractures" 

and f a u lts .  The "kink" on th is  fracture is  in a d if

feren t shale zone from tha t in which the Intombi " tiok" 

occurs, as i s  shown on P late  IV.
The lowest point a t which the Southern Cross Frac

tu re  has been d e fin ite ly  iden tified  is  4 Level, which 

is  the same as Intombi 4 Level, and while attempts to 

follow the Intombi Fracture to the Zwartkopje Bar have 

met w ith 1 < ttle  success, the Southern Cross Fracture 

has been traced on 1 Level (the same elevation as In- 

simbi 6 Level) r ig h t through to the grV "sch is t" .
On th is  elevation  the frac tu re  has been stoped to some

i .  U .  .o u t .  g r . . .  " .o h W " * ertto I,le

bar. ..
I h e  . i 0 . r . U . . t i o .  .1  t b .  S « u t b .m

C r . . .  i r . c t o r .  - r -  “ > ot th * U l °M -
Tb. f r . c t u r .  too™ «  tb .  Z.K. F U .u r . (or 

to p - .  f i . r a r . )  f r . o t . r .  b r « c b «  off lo t .  tb .  fo o t .r i l

H *
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d i f f i c u l t i e r  encountered in exploration and development.

A l i t t l e  ore has been mined from the Amadoda Frac

tu re  on ? Level Zeartkopje, where i t  has been followed 

from the Zwartkopje Bar to the Intornbi Fracture, in 

whose footwall i t  l i e s ,  and from which i t  ep iite  off 

in a manner sim ilar to tha t in which the Southern Cross 

Fracture does, in general, however, th is  fracture has 

yielded l i t t l e  more than encouragement to do further 

work on i t .  A sim ilar fracture has been openea up 
from Intornbi 4 Level, and these two are correlated with 

t)s- io u th .n i Croes ireo tura. Such ,  o o rre l.t io u . with

out d e f in i te  through connection of wine opening,, in 

open to conniderable doubt, eince in nn ere ,  of thin 

hind, where there ere no meny frecturee of niwiler 
type, i t  in  quite p o n .ib l .  for two unconnected drinen. 

one nn l i t t l e  nn 30 feet ebon, tbe other, to  be on 
a ltoge ther d if fe ren t f rac tu re . ,  e.en though n il  « . i l » b l e  

infonnetion nuggent. the t they nrn following the n n .  

one. Thin in . of oourne. cue to the abrupt change, in 
dip end . t r i k e  to  which .11 then, f r . c t . r e .  ere .ubieot. 

. .  . .1 1  . .  to  th e i r  tend.ncy to . p l l t  into two or .o r .

branches.



Tha Umfaan Fraotnra

On 7 Level Zwertkopje.a drive eastwards extends 

along the green-grajr "("'hist" contact from a point d i

rec t ly  north of the Zwartlropje I haft for soee <i50 feet, 

when i t  cute diagonally southeaatwards across the green 

" s c h is t” to the Zeartkopje bar, whose lower contact i t  

then follows for tone considerable distance. In th is  

bar-"sch is t"  contact drive there was encountered a dis

turbance which, on being investigated, turned out to be 

the point of in te rsec tion  of a fracture of the Intombi 

type in the shales south of the bar, and the bar i t s e l f .

This fractu re  was given the name "Umfsan f ra c tu re ’# 

and was followed up to a point just south of the Zwart- 

kopje ih a f t .  (Pee P late XII.) Up to th is  point the 

/rac tu re  had had a very regular s tr ike  similar to that 

of the lotombi. and .  B ontk-.ou tt .w t dip of .om. 75 . 

J , , t  sooth of the e h . f t .  hoeefer, i t  merged ioto .  

" fo m etio n  f r .o t . r e " .  end i t  h «  not been poeeihle to 

f o l io ,  i t  fu rthe r. In generel the frecture . . .  t e r ,  

eteedy. .hoeing fee i r r e g u le r i t i e .  end e l .o  lee pe/eole 
gold Thoee the t -  •  recorded, hoee.er, eere

followea up and stoped.
In the cross-out from 

Bar on £> Level, a fracture 

in about the right position

the shaft to the Zwartkopje 

similar to the vmfaan, and 

i. was found and followedin about the right position , wa 

eertwards. but did not gi»e eej
encouragement in the
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way of gold walueo. This fracture has been correlated 
with the uafaan, but the remarta previously made in con

nection with other sim ilar cases apply equally well here.

The Western Croaa. Zraclaraa
This se ries  of fractures occurs in the shales 

north of the Zwartkopje -  Southern Cross and Hospital -  

Hospital lo r th  groups, in the v ic in ity  of the point a t 

which the most westerly of the three dykes forks into

two wore or le ss  equal branches,
/. f ei r  amount of exploration has been done from

a d i ts  near a creek bed, and at laas t three main f rac 

tu res  have been exposed. The **Aa are shown on Plate 

I? . A l i t t l e  ore has been stuped from the Western 

Cross Irac tu res .  but the work has been abandoned on 

account of the i r re g u la r i ty  of the gold values, and 
th a n  . p p „ r ,  to  be no reaeoo to e.pect each condition.

to change in the area.
On. f a i r ly  ttrong aonth-dipplng i r a c tu r .  baa been

expoeed on two le t  e l* . »«* / 1 ,U *Q * l l U 1 *
but i t  app .a r ,  to  carry p ^ . b l .  " 1 "  ° " r ln U r*
nactions with o th .r  f r o c t . r . . .  notabl. of which i .  on.

which 1 . t a r t U d l .  or d ip .  n t« P V  ^  llone ‘h* 
l i n .  Of Int.rM Otlon of t h . . .  two f ra o tu r . . .  both o

which a t r l k .  in gen.m l P**011*’
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ore hate been exposed and mined. These patches have, 

however, been too small to warrant further work in the 
v io i n i t j .  One other frac tu re , s tr ik ing  north-aouth, 

and dipping a t some 50° west, has also been opened up, 

hot th is  again ca rr ie s  values only in the v ic in ity  of 

in te rsec t io n s  with other fractures.
In the ihales both north and wouth of the Zwart- 

kopje -  Southern Cross group, in the western part of 

the mine property ( that is* west of the coordinate line 

i  ■ -3200C) a great many fractures have been exposed 

in  trencaes and road cu ttings, borne of these fractures 

carry  f a i r  gold values in places# but for the most part 

they are too patchy to warrant further atten tion . These 

frac tu res  often occur in groups, the individual members 

of which s t r ik e  and dip in a l l  possible d irec tions. One 

such group which i s  now1 being opened up w ill  be b riefly  

described under the heading of "Prospecting".

Waul
Most of the working* known by th is  name fa l l

O ttt.id . the a r .a  inoladwl b j th .  « p .  N i t .  IT.
« nunber of .outb-dipping f rw tu rw  of . in i  lor

^October.
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general character to the Zwartkopje Fracture* hat* been 

opened up on both aides of the Golden Valley, in the 

rocke underlying the Sheba Bar. Part of thie area ie 

shown in the northwest corner o f the map. Koet of thee^, 

frec tn res  occur in the somewhat poorly detelcped green 

and t re y  "sch ists"  which are found under the Sheba Bar 

in  thib ar m. but none of them has shown more than 

spasmodic low values, ana they are not now being pros

pected.
only fracture in the area which ham yielded 

ore of pay .ble &r*de occurs in the fine and rather 
»*ndy quarta iten , rone 10Q0 odd feet north of the bar. 

Thia frac tu re  has a s t r ik e  about normal to that of the 

Sheba Bar, end dipe eaat a t aoae 60°. * r e l e tN e l /

Barra* ehoot baa been followed and atop«d fro .  th .  

outcrop about BOG f « t  r t ra ie h t  coot th .  d i p .  and 
aeene to b .  in s o r e  wa> connected with th .  o c cu r ren c e  

of another fracture wbloh atrlkeo n ea rl /  « r t - w . . t .  and 

d l p r  e t e .p l /  northward.. The main f r . e t . r e  ha . b « n  

opened up M er a coneld .reh l. d ln t.no . on a t r lh . .  and 

the on lj  p a r a b l e  raider found hare been in th .  on.
.hoo t, which I .  apparent!/ .n ao c l. t .d  with th .  i n t . r -

eection of th .  two f r . o t . r . e  » .n tlon .d .
Th. nature of th .  . in .r a l ia n t io o  of t h . . .  quarta itlo

rock. 1. th .  b h r t .  l e s t  a r . .  U  » ' 7  - l - H "  to that 
. B B O c ie t e d  with th .  Zwartkopj. I r a c t . r . .  1. th .  e r . . .
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"BChi&t"; that i s ,  the fracture is  ueuell/ « mere crack 

without, or a t  le a s t  with l e r j  l i t t l e ,  f i l l in g ,  and the 

ore ie  fonwc by impregnation of the wall rocks. Thus 

the width of the mineralised zone i s  indefin ite , and 

the ore contains a fine dissemination of gold and aul- 

phidea, the l a t t e r  consisting chiefly  of pyrite .

Trospectia*
6e has already boen atated, the ahalee, parti-

e u l .r ly  1 ,  the western pert o f the . i - e  property, con

ta in  a ,a e t  nutbrr of frnctnree of d iffe ren t typeo. 
noat o f them not porelitem t for tny diiteeoe. «eny 

o f these c t e l n  gold le  peyeble qnantitiee. n n e l ly  

In t« a i;  petchee. but In « et « . . .  theee p o te n t  

„ . n  « .  to  put the fracture concerned cot of oon- 
ration  ta  n working propoeltlen . Ihcee which oho. 

,  values* even thongh I t  bo ot c e l ,  coe point.

, ,  . gen era lly  coonod up In on. or
to . ,m l.0  tbo oxt.nt of he pojebU .InorUUetlcn.
i, an,. Thus from tie. to tl.e eerlco. proepecU ore 

eorhea In , . r l . «  pH—  • ^ * t  "  " " "  "



m
in 194ii oonsiete of two laain fracture* aeaooiated with 

a a te re l  miaor onee. The main fractures are p ractica lly  

vertical*  s t r ik e  about at r ig h t angles to the Zwart- 

kopje -  Southrrn Croee Bar oroup, ath occur some 300 

feet north and west of t.he point whose coordiaatee on 

P la te  IV are x ■ -300OD and y  •  /2700C. Both of the 

main frac tu res  have been opened up by driving* and by 

winning fror curfuco, and both have yielded encouraging 

values. The more westerly of the two has been followed 

by driving just under the surface to the 2wartkopje Bar. 

All the ground no far* opened up i s  in the ozid sei 

none, so tha t l i t t l e  is  known of th«r nature of the 

m inera lisa tion , or of the re la tions  of the fractures

to one another.
I t  i s  known, h>wever, that the d istribu tion  of 

gold values, as i f  usual, i s  more or lees dependent 

upon frac tu re  in te rsec tions. At th is  spot, however, 

payable values are more widely d istribu tee  tu«n hu» 

generally  been found to b< the case, on the irreg  ler 

frac tu res  previously exanined in th is  area.

October, 1SH2.
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Th# Old £htb& ar_ Golden la^rry Kina

The area embracing th is  mine does not s t r ic t ly  

cone in to  that covered by th is  work, and the w ti te r 's  

knowledge of theue workings i s  confined to the l i t t l e  

which can be gathered during the course of a few short 

v i s i t s  to the property. Some b r ie f  notes on th is  area, 

however, w ill  be of in te re s t  far  the sake of comparison 

with tha t owned and worked by the Hew Consort Gold 

Mines - Sheba Section.
Tae Old Sheba Mine has yielded by far the greater 

part  of the fcolu which has been ttinea from the Sheba 

H il ls  &rea, and the workings. shown on the mine 

plans, are extensive. At present, however, only there 

openings which a r t  above the level of uheba Creek are 

accessible , the re s t  being flooded.
The workings constitu ting  th is  mine are p a r t ia l ly  

ju r t  a to v , .  but eeinly b .lo» . the Cheb. B»r. Abet, the 

bur. which in th i s  nine i ,  s eomewhut in d e t .n i in . te  

shorty tend, a hcrinan known us the Edwin Brey bee been 

workec to  t> er.ull e i tu n t.  I t  epyeere to be » ireo tu r .  

which wenaers conoehet. but which in the W r ,  work- 

ines usually »erks the hanging wril of the bnr. Just 
below the her the workings ere eery e x te n s i , . .  .nd l . r g .  

o p e n  clumbers h e , .  W e. s to ,W . One perticu lnrly  U rge 

one. looully  known . .  the CithedrU. is  s t i l l  . c c . s . l b l .



269
in tha t pa rt  which i« above the water level. The large 

otopee extend for aome 50 feet into a peculiar gray 

a i l ic e iu a  rock in the footwall, and are worked mainly 

on a frac tu re  which rune along or close to the footwall 

contact of the cherty bar horison. The wider part* of 

the rtoping are aaeociatcd with a se ries  of cross frec- 

tu ree . mont of which s tr ik e  at leap t 40° off east-west, 
and din from 20 to  60° to the east. Rare again, there

fore , the heaviest mineralisation i s  associated with 

f rec tv -e  in te rsec tions . In th is  cnse the ’'" i l t ip l ic i ty  

o* -‘tuvQi has resulted • vide end more or lees

Ci,! VifPionely imnrcgnsted sone.
The green and gray "schists '  found in thr Golden 

Valley area a r .  ehrent in the W r y  w riting ,, but i t  
in n n d e-fto o d  thnt they occtr  i"  the Orient Vine work

in g ,.  wett  of the Onar-y.
The Shebe Bar in the Widen Valley a re . ,  end in 

the work!age went of the Ounrry. in eeldently a fa ir ly  

well defined chert horiton, hut in the Golden Gwarry 

wor ingt i t  ie joo rly  derelored. enn not alwaye die- 
tinguirhable . hurt of the Oaarry i t  can be defin ite ly  

treced on eurface for .  abort d ir ten c . only, when i t  

l e e r  i t ,  iden tity  and in =o longer nee. on the eina 
property. S t i l l  fa r th er  eaa t.  toward, the loyal Sheba 

a r e . ,  i t  apparently in again d in tlngn i.beb l. on ,.ur- 

faoe. but the w rite r  he. not . , ® l n «  I t  i -  thin part.



iSome freoturee lying in various a t t i tu d e s  hate 

been worked in the she!/ querte itic  rocks north of the 

BLebe bar, *%onk them those k»9»* eti the Margaret, 
mamba. T it-B ite , and aurek# ' i ty  fractu res . Others 

are now in process of examination. These fractures 

occur in large numbers throughout thin  aree, from the 

Sheba Bar to points north of tareka City, but mo*t of 

them appear to  carry  gold values only in email patches.
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uaaitrai
The iracturee in the green 'echiwt#* are 

sometimes easily  v is ib le  as d is t in c t  cracks which often 

hev« no true f i l l i n g  of any kind, and sometimes are 
p rac t ica l ly  impossible to determine exactly, owing to 

t^e fact tha t id torution and replacement of the wall 

rocks have progressed to such a point that the break 
iU o l f  i s  almost completely ob lite ra ted . Those which 

ere v is ib le  es d is t in c t  breaks or cracks heve usually 

teen the s i te s  of some l i t t l e  movement during minerali

sa tion. This movement is  probably i i r e c t ly  due to the 

s tre sses  se t up by the intrusion and subsequent con

so lidation  of the de Kaep Valley boss, and may not 
necessarily  be in the same direc tion  as the orig inal 
movement which gave riee  to the fracture displacement, 

t i n ,  of the la rgest Zwartiopje fractures show th is  
feature , and in some cases the break i s  v is ib le  inside 

.  aark quarts f i l l in g ,  which may be only * inch, or up 

to lb inches wide. There are many cases where the 

frac tu res  have f i l l in g *  in which no such evidence of 
movement during mineralisation i s  evident. These are 

oiten barren oi gold. In some cases, where local crush

ing ana resiuual unrelieved s tra in  are abnormally severe



e . g . , near fracture in tersections or s p l i t s ,  the re
placement and a lte ra tion  of the wall rocka hate been 
so extensite  ae to render the detection of individual 

fracture planee v ir tu a l ly  impossible. Thie is  generally 
the case in the Birthaey area, where the m ultip lic ity  
of frac tu res  leads to circumstances favourable to such 

conditions.
Where the "sch ists"  show the schistose or laminated 

s tructu res  alrewdy mentioned, drag phenomena are gener

a l ly  associated with the fracture planes. These pheno

mena eeldo"’ extend more than a foot above and below the 
fracture , and are more commonly v is ib le  only d to 4 

inches from the plane of movement. In some oases ex
tensive a l te ra tio n  and replacement of the wail rocks 

have o b lite ra ted  such structure*.
I t  i s  evident from a general inspection of the 

fractures and the ores associated with then that at 
le a s t  the major part of the gold deposition took place 
at a f a i r l /  la te  stage in the mineralisation, and that 

where fractures have a massive quart* f i l l in g  some 
l a t e r  movement, or at le a s t  more intense crushing, e tc . ,  

then is  usually associated with a single or simple 

frac tu re , has very often been necessary for gold to 

be deposited in economically valuable quan tities .

The fractures which do not contain gold in payable 

proportion. u n f o r tu . . t . l j  outnuab.r t h .  . o r .  i m . n . . ! /
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Netallifted ones by a considerable ra tio .  These barren 
fractures usually contain a f i l l in g  from # inch to 14 

inches wide, comnosed mainly of dark gray to almost 

bluish v itreous quart*, with subordinate carbonates.
This f i l l i n g  seldom shows signs of movement having 

taken place during m ineralisation, i s  therefore gen

e ra l ly  massive, and has a v itreous lu s t re .  In the 

f i l l i n g  small c ry s ta ls  of p y r ite  are almost invariably 

found, while tiny tourmaline needles and large blotched 

masses up to 4 inch in diameter of arsenopyrite are not 

rare . The wall rocks are generally mors or le ss  e i l i c i -  

f ied , and also contain small scattered c ry s ta ls  of 

p y r ite .  I t  i s  generally accepted oc the mine that 

scattered pyrite  occurring as well formed crysta ls  i s  

not associated d irec tly  with payable gold values unless 

other types of mineralisation are also present. As 

w il l  be seen l a te r ,  th is  i s  borne out by microscopic

evidence.
Those fractures which are associated with payable 

gold fnluer . 1 .0  often contain « f i l l in g  of quart I end 

pubordinnte c r b o n . t .n .  th in  f i l l in g  may b . 
inch to IB inches in t h i c k . , . , ,  i .  ueuollj •  g r . /  to 
blniah colour, 1. not .0 m»B«i».. .no he. not fitreous 

.  luB tr .  „  tbot found in the b .r r .n  f r a c tu r . . .  T h ...  

l e t t e r  f e a t u r e s  c.n generally b. .M r l lM  to th .  f « t
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tha t movement has taken place on the fracture plane 

during mineral!nation. In fact ,  fjch movement he* often 

given ri*e to a d is t in c t  shear zone or fracture plane 
within the f i l l i n g ,  and the cruthine, associated with i t  

i s  the resson for the somewhat dull lu s tre  of the f i l l in g  

m aterial. The f i l l i n g  in ruch casts often contains 
scattered  py rite  cryeta la , together with masses of fine 

grained p y rite ,  fe lted  mascde of minute orconopyrite 

needles, ana, exceptionally, pa r t ic le s  and nuggets of 

gold, coarse enough to be v i r ib lc  in hand specimen. %
The gold may be found free in the quaitz, or enclosed 

in or associated with the raysef 01 wined pyrite .

The wall rocks are generally t, ;e of intense 
impregnation and renl acercnt , to dirluncen of up to 15 

feet from the fracture. This is  indicated by the ob

vious r i l i c i f i c a t i o n .  deeper green colour due to the 
formation of a good deal of ch lor i te ,  end by the dis

semination of masses of fine grained pyrite , arseno- 

py r i te  needles, and occeiiouplly fmall pa rtic les  of 
gold. In some caret the wall rocks have been so in

tensely al tered as to arru' e a te r ,  dark green, almost 

black colour, uuch conditions are 'associ t ied  with

abnormally high gold values. I
The movement which took place on any fracture 

during . i n . r n l in . t io n .  nod th .  oranhing . . . o o i . tM  with 

th .  o rig inal fracturing , apparent!) fn n ed  to a g r a n t
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extent from place to piece. Thus one fracture w ill 

ebon in d iffe ren t pert* the charaoteria tica of both 
barren and mineralimed types described above. Thus the 

movement and renojnetment to altered conditions wee not 

uniform throughout the extent of an/ one fracture, with 

the re su l t  that the e ffec tive  permeability" of the 
f rac tu re  passage varied a great deel from point to point, 

especially  during the la te r  (gola-depoaitingj stages of 
the m ineralisation phaae, when some considerable quan

t i t i e s  of other material had already been deposited in 

ana near the passages, ouch conditions may have been 
con tro lled  to . ce rta in  extent by local changes la  the 

character of the green "schiat" wall rock. Of course# 

the "effec tive  permeebility" of the fracture passage 

would not in any case be uniform a l l  over the iractur* 
plane, and in some parts  the crushing and fracturing 

of the wall rocks would be a good deal more inter.i-t; than 

in others. Thus the conditions contro lling  the nature 
of the deposition in the fracture passage and in the 
surrounoing rocks are highly complicated, end the con

d it io n s  leading to deposition of economic importance 

in d if fe ren t places on a fracture or system of freotures 

show l i t t l e  or no regu larity , ana ere not genera11/ 

predictable in d e ta i l .  In general, hnwsver, fevourable 

. . . .  can sometimes be localised  b, the nature of the 

frac tu r ing  to be expectea therein.
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Tlie f i l l i n g  in the fracturee usually i t  not sharply 

defined against the wall rooks, but tend:< to grade off 

in to  more or lees s i l i c i f i e d  material, remnants cf 
highly a lte red  wall root matter can always be found la  

the f i l l i n g ,  more especially  towards the edges of the 

l a t t e r ,  and i t  i s  evident that the f i l l in g  has been 
formed rather by replacement of intensely crushed and 

s tra ined  material in and near the fracture plane or 

sone than by f i l l i n g  of an open passage. In th is  res

pect these frac tu res  d if fe r  from certa in  of those in 

the shales, where deposition in open passages has been 

a re la t iv e ly  important factor. In the green "schist" 

ore bodies, residual s tra in  and locally  intense frac
tu ring  and crushing have been the main factors co n tio il

ing deposition of economic importance.
In places, notably in the birthday area, fracture 

f i l l i n g  i s  not conspicuous. In such areas the m ictral- 
isa tio n  has taken the fow  rather of impregnation and 

replacement of a rock mass which has been intensely 

crushed, brecciatea and strained in the v ic in ity  of a 
complex branching or in tersec ting  system of fractures.

In places of thiu  kind the ore i t s e l f  contains scattered 

p y rite  c ry s ta ls ,  massen of fine grained pyrite , fa ir ly  

large quan tities  of aveenopyrite in the form of minute

. . . a i . . .  g . n .  e— r a i ,  =ot . .  . .  . . .u g h  t .  b .

, i , i b l .  1. hMd • 1- - Ch '  0f r*U U ’ *1'
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oompiux but individually inperaietvat frbcturee, the 
•mount oi arpenopyrite deposited is  G e n e r a l l y  higher them 

i s  the case where the fractures themselves are le ss  com

plex, but indiv idually  constitu te  more continuous passages. 
At the same time, coarse gold is  far less common, and 

s t ib n i te  becomes wore frequent in occurrence. Areas of 

th i s  kind are found not only in the Birthday, but also 
occasionally in the Zwartkonje, where the fracturing 

i s  loca lly  very comnlex.
As has already been mentioned, the gray schist" 

i s  completely in e r t .  A fracture which ca rr ies  high 
values in the green "schist" becomes quite barren im

mediately i t  enters solid gray ' schist . The fracture 

continues into and through the l e t t e r  rock, and some
times contains a narrow ( i  to & inch) f i l l in g  of white 

quarts and carbonates* but i s  not associated with sig

n if ic a n t  replacement and impregnation of the walls. 

Occasionally scattered , well formed crysta ls  of pyrite  

are present both in tko f i l l i n g  end in the wall rocks 

nearby, but i t  i s  apparent that the so ft, p la s tic  na

tu re  of the fracture walls has resulted in no crushing 

such as that which has been the s i te  of the impregna
tion and replacement leadinw to bodies of economic 

value in the re la tiv e ly  herd and b r i t t l e  green "sch is t" .

The question of wall-rocx a lte ra tion  in the case 

of the green "sch is t"  ores i s  sim ilar to that in the
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case of the Van Consort orer. S tr ic t ly  speaking, the 

area which comes up for c o n s id e ra t io n  under the heading 

of 'wall rock a l te ra tio n ” i s  that outside, above and 
below, the fracture plane o r  f i l l in g .  In cacee of th is  

so r t ,  however, th e se  zones in  th e  w all  rooks of the 
frac tu res  constitu te  th e  ore bodies  themselves, fcince 

when th e r e  i s  a f i l l i n g  i t  i s  generally of minor im

portance, and the  main volume of ore i s  in the well 
rocks. Luch a p o s i t io n  must necessarily a rise  where 

the ore bouy i t s e l f  c o n a i i t s  a i  a zone of impregnation, 

the in ten s ity  of  which d im in ish es  grauually away from 

♦he so u rce  -  in t h i s  case the  fracture i - s e l f .  The 
m per ana lower o r ,  in  g e n e r a l ,  the outer l im its  of th« 

o re  b o d ie s  are in d e fin i te ,  and are Ubiiarcated by gold 

values o n ly . Thus th e  wall rocks of the ore bodies are 

those wuich a re  o u t s id e  the zone of payable mineralisa

tion . The a l t e r a t i o n  and replacem ent of these wall rock* 

are, therefore, alm ost e x a c t ly  th e  same in uetnre, 
though not BO pronounced. . .  thon. o f  t h .  rook. =on.titut= 

ing the ore hodiee p ro p e r .  The question of well rook 
e l t . r e t l o n  time doe, no t e r L .  In th .  c.ee of th .M  o r . . ,  

p ine . th .  . f f *0 1» of thee, p ro c e e M . s l U  elr.adjr h .io  

b ..n  d e t i t  .1 th  tn  t h .  d ie o u w lo n  of t h .  o r .e .
Th. ri.01.  e t . t e . e n t e  epply more s t r i c t l y  In the 

oeee of the green "sch ist"  snd her o re ,  then in thet of 

the s h a l e  oree. eince in the l e t t e r  cos . th .  w in  gold



▼aluee are more closely associated with the vein f i l l in g .  

In the case of the shale ores to.,, however, mineralisa

tion of economic value occurs in the fracture walla, and 

the ore bodies proper, therefore, include a part of these 

walls in the form of impregnates and replaced shale. Here 
a g a i n ,  therefore, the outer l im its  of the ore are defined 

by gold valuep only, and are more or leee indefin ite .

'ihus no d is t inc tion  othor than that of in tensity  of the 

processes active can be made between ores and wall rooks.

i Mtrogiaphy of thm Qrfla
In the very low grade or barren fractures the

f i l l i n g  consists  mainly of an interlocking mosaic of 

quarts grains of an aversge cross-section of about 1mm.

The quarts i s  generally l i t t l e  strained, and almost in

variably contains minute liqu id  inclusions as well as 
tiny flakes of s e r ic i te .  In the middle of the f i l l in g  

th is  quartz mass also cont ins i n t e r s t i t i a l  masses of 

s e r ic i te .  c a lc i te  and dolomite c ry s ta ls ,  a fa i r  amount 
of pale green ch lo r i te ,  some grains of a peculiar colour

le ss  oh.’ o r i t ic  mineral, some zeo lites , and scattered 
c ry s ta ls  of pyrite , which vary in size from 0-2 to 
1.0mm. The mess i s  generally cut in var'ous direc.ione 

by thin vein lete  of la te r  quartz, sometimes with some

carbonates.
itmurdt th .  out&id. bo rd .r . th .  U U U «  U to .  on 

.  gr««nifth colour, u  oppo«ed to th .  gray colour p i i -
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dominant In the middle. Thin i s  due to the presence of 

s t i l l  recognisable remnants of the green sch ist" .
These remnant* are usually highly se r ic i t ised  and chlor- 

i t i s e d ,  and contain grains of crushed and comminuted 

quartz from the fracture wall rocks. I s  the treen 
Mschist"  borders of the fracture  f i l l in g  are approached, 

the number of these remnants increases.
Lxnall p a r t ic le s  of magnetite and s tr ings  aid masses 

of r u t i l e ,  usually associated with ta lc ,  green ch lo rite ,  

e t c . ,  are found in the wall rock remnants, and in the ir

v ic in i ty .
,;h«n one or both f re c to r ,  w ell .  a r .  grey "ecbiet". 

t h .  prooortton of o .rb o n a t. ,  in th .  f i l l in g  inoreae.a 

toe.rde th .  .d g .r  of t h .  f i l l in g .  Th. w onnt. of «.o- 

l i t . n  .nd t h .  c e lo u r lw ,  o h lo r i t ic  a in .r .1  t l . o  g.n- 
. r e l l y  ln o r .e e .  torarde th .  gray 'ochiat" walla. Th.e. 

fe e tu r .r  show that the f i l l i n g  h.e been formed Urgely 
or en tire ly  by reol.cement of oruahW. ' t r a i n . .  « d  br.c  
ciatoo material in. or in th .  r ic in i ty  of. t h .  f rw tu r .  

p lan , or none. A. would t .  « p . c t . d  from th .  nature of 

th .  gray " .c h ie f ' ,  i t .  boundary ag a ia .t  t h .  f i l l in g  ia 

usually sharp and i .  mark* by th .  p r . . .n o .  of »  .b- 
n jm a l proportion of - o l i t i o  ainarala . Th.e. m in .r .la  

, r .  often found in h y d r o t h . r ^  deposit, which ha t .  

b « n  fora.d a t  low to .a d in .  temper.tur.s. wn.r. th . 

w ,i i  rock, contain a high proportion of carbonate..



I t  i s  noteworthy that zeo lites  do not occur to any signi
f ican t extent in the impregnated green "schist" .

The pyrite  found in the f i l l in g  usually occurs as 

small out well formed c ry s ta ls ,  apparently contempor

aneous in origin with the quartz in the f i l l in g  and that 

introduced into the fracture walJ'v Occasionally the 

pyrito  occurs as hollow she lls  or skeleta l bodies, but 

th i s  i s  rare in the v ic in i ty  of fractures which are not 

of economic value. Maseivo fine grained pyrite  i s  

almost never found in such places.
borne of the quart* in the f i l l in g s  in these frac

tu res  has a s l ig h tly  fibrous or bleded radiating habit, 
which i s  generally ra ther poorly developed. Many of the 

la rg e r  py rite  c ry s ta ls  have a narrow border of rad ia t

ing fibrous or blaued quartz. This border is  usually 
developed on those edges of the pyrite  c ry s ta ls  which 

arc almost at right angles to the fracture plane.
Thia type of occurrence i s  iden tical with that already 

described in connection with the bars. This pyrite  
evidently belongs to an early stage in the deposition 

when conditions were not yet suitable for gold deposi

tion because, as w ill be seen la te r ,  i t  i s  e a r l ie r  than 

the gold, and is  not d irec tly  associated with i t .

lo s t  of the carbonates in the f i l l i n g  of the 

poorly mineralised fractures are not of hydrothermal 

o rig in ; that i s .  they are residual from the crushed



wall rock m aterial.
rihe groan "ech io t1 oloee to the fracture f i l l in g  

ie  generally inteneely Bheareti. and aa a reault haa a 
more or leae BChietope tex tu re . I t  ia generally more 
vivid green than that fa r ther  away from a fracture, on 

account of the formation of green ch lo rite  under the 
influence of hydrothermal procewnee. In hand specimen 

moat of the quart* present can be been to have a greeniah 

tinge due to th is  c h lo r i te ,  and ia  alao more or leea 
uull ana cherty. Thia i* owing to the ahearing and com

minuting fiiifeet of the orig inal folding proceuaea and 

of the fracture movement. Ihe quartz is  generally more 

or leae finely commiauted ana strained, except that 
which haa be„n introduce* by impregnating solutions, nnd 

th is  i s  c lear  ana unstreinev, ihere are usually lart'e 

amounts of green ch lo r i te ,  s e r ic i te ,  carbonates, the 

nale o h lo r i t ic  mineral, ana a l i t t l e  tops* present in 
th is  sheetoa and altereo  green "sch ist" . Pyrite  occur, 
as scattered  crysta ls  averaging about lem. in diameter. 

These are generally pyritoheara. and often have the 
fibrous quarts borders already aescribea. The strings 

of r u t i le  end the grains of magnetite in the original 

"Bchist" appear to have been u n a l facted by the hydro- 

thermal processes. %*e of the introduced quart, ha. 

a rad ia ting  bladed or fibrous habit. As a general rule 

the fracture wall rocks are criss-crossed by thin quart.
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veielcte.

Ihe physical effeote of the shear on the fractor«» 
and the e ffec ts  of the impregnating solutions, gradually 

diminish away from the frac tu re , and ur.ually no trace 
of the re s u l t6 of these processes can be found 6 or 6 

f«c<t from the fracture plane.
The gray "schist" i s  generally l i t t l e  affected by 

thfc passage of hyuruthermal aolutions along the fracture* 

ana such t f f e c t s  are generally limited to the introduc

tion for a foot or to of scattered  pyrite  c ry s ta ls ,  
masses oi e e o l i t ic  minerals, and the colourless ch lo ri t ic  

mineral.
ine frac tu re t which are associated witL gold values 

of economic importance show most of the features dee** 
or itfcsu as tound in an exatuination of uBnilooralised 

irac tu rus , ana tbe ir  environs, but with other aid more 

in te re s tin g  effec ts  t'.uptrimposed. I t  i s  »?jdeat that 
the more heavy m etallisation rela ted  to the auriferous 

fractures i s  cue to the e ffec ts  of a la te r  stage of 

hyurotherroal ac tiv i ty . Juoh minerals as tourmaline and 
topaz belong to the ea r l ie r  «tage, po^r in metallic 
proauctc. i t  is  apparent from the following description 

that the la te r  phase of hydrothermal ac tiv ity  ehioh 

gave r ise  to the aeposition of gold and I t s  associated 
m etallic  minersli took place at considerably lawer tem

peratures and pressures, and the e ffec ts  oi tlm  phase
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are noticeable only in the areas where such features as 
abnormally intense crushing, brecciation and s tra in  

allowed the solution passages to maintain su ffic ien t 

permeability for the la te r  solutions to reach them.
Thus the e ffec ts  of these la te r  solutions are far less  

widespread than are those of the solutions of the ea r l ie r  

stage, when l i t t l e  or no gold was deposited. This 

accounts for the fact that though there are present a 

great many fractures which have obviously acted as 
solution passages, only a few carry gold in payable 
qu an tit ie s , and those only where the effective  peraeabir 

l i t y  of the passage# was maintained to a very la te  stage. 
Hence the close association, throughout the area, of 

ffold values and abnormal physical conditions.
The general ch a rac te r is t ic s  of a l l  auriferous frac

tures in the green "schists" are more or le ss  the seme, 
p a rticu la r ly  when comparatively simple fracturing is  

considered, lo r  example, the general ch a rac te r is tic s  
of the m ineralisation of the Zwartkopje fractures are 

s im ilar to those shown by the Aerial and Insimbi frac

tures in the north green "sch is t" .  In the <;•$* cf the 
Birthday .ac tio n , however, as has already be*n mentioned, 

the ores show some notable differences, ana th is  fact 

can probably be best ascribed to the d iffe ren t conditions 

of fracturing  there existing, tor th is  reason the



following description w ill deal f i r s t  with the oree of 

the Zwartkopje type, and second with those of the Birth

day type.
The i*aoture f i l l i n g  in intensely mineralisea areas 

i s  an in te re s tin g  and somewhat peculiar rock. I t  is  

generally a grayish colour, but often has a green tinge, 

owing to the presence in i t  of unreplaced remnants of 
the green "sch is t" .  The replacement by quartz of the 

crushed and brecciated rock in the fracture zone has 

very rare ly  been complete. The f i l l i n g  often has a 
dull cherty appearance due to crushing and concninvtion, 

consequent unon movements during m ineralisation. I t  i s  

often criss-crossed  by ve in le ts  about lera. in thickness 

of clemr f i treo u s  quartz, evidently belonging to a la te  

ettge of the m ineralisation process. In some cases the 

f i l l i n g  has a banded appearance due to incomplete re

placement along shear planes in the fractured zoni.
The main mass of the f i l l in g  generally consists  of 

s mosaic of quartz grains of average s iz t  about 1mm.
The quartz usually contain: fast numbers uf tiny liquid 

inclusions, together with many minute flakes of s e r ic i te ,  

and i s  almost invariably intensely strained, Eoietimee 
even crushed and broken up. The grains are often separated 

by a mortar, c o n s i s t i n g  chiefly  of quartz and s e r ic i te .

In many places the quartz mass contains recognisable 

remnants of green "sch is t" ,  which are more p len tifu l
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near the edgee of the f i l l i n g  than they are near the 

centre. These remnants may consist of aaaeee of the 

crushed *nd comminuted quartz with ch lo rite , magnetite, 
r u t i l e  and ta lc ,  or of lenses and irregu lar  masses of 
bright green ch lo rite  with ta lc ,  r u t i le  and magnetite. 

These remnente are generally cut acrora in several 

d irec tions by thin v e in le ts  of clear quart*. They 
are evidently re la tiv e ly  unaffected and res is tan t  parts  

of the country rock which have been neglected in the 

general replacement of the crushed matter in the fracture 

zone by the quartz vein material.
Chlorite occurs in the f i l l in g  as i r reg u la r  masses, 

ve in le ts  and s tr in g e rs , often in considerable abundance 

around pyrite  grains and masses.
Ualcite and dolomite are sometimes fa ir ly  p len tifu l,  

both as iso la ted  grains, crysta ls  and messes, and in the 

form o* v e in le ts .  The l a t t e r  sometimes have narrow 
selveuges of ta lc .  The carbonates are more abundant in 

the vein matter near the gray "schist" when th is  rock 

forme 01.  of th .  . U U .  I t  1. nrob.bU. th w . f o r . .  th . t  

k o i i i .  of th .  carbonate, are of origin a ia i la r  to that of

the green "sch ist"  remnants.
Topaz sometimes occurs in the form of small irregu lar

g ra in , ,  oftan ar.ociaU d with » . r ,  p a l .  gr.an-hrom, 

pl.ochroic tourmaline nwiilea. Th.ee two mineral.
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• )arently belong to the early stages of mineralisation, 

as they are often found around country rook remnants 

and around c ry s ta ls  of pyrite  of the widespread early 
barren varie ty .

As has already been mentioned in connection with 

the barren frac tu res , small masses of soo lites  are 

occasionally found, usually near the gray "eoblet".
The peculiar, almost colourless, c h lo r i t ic  mineral 

found throughout the Jheba area i s  also present in the 
frac tu re  f i l l i n g ,  especially  near to the gray "schist" . 

Some of th is  mineral has evidently been formed by a l

te r  .Ion of the gray "sch is t" , but some is  apparently 

not formed in th is  way, as masses of i t  are present in 
and rear  the frac tu ies  a t considerable distances from 
the main gray "sch ist"  bodies, particu larly  where the 

m ineralisation has been locally  very intense. This 

mineral i s  apparently e a r l ie r  in origin than moot of 

the py rite , and i s  unaffected by the l a t t e r  mineral, 

which i s  often moulded on i t .
The occurrence of the py rite  and i t s  re la tio n  to 

the other metallic minerals in these ores i s  extraor
d in a rily  in te re s tin g . In the fracture f i l l in g s ,  and 

in the impregnated rocks on e ither  side, th is  mineral 
occurs in two waya The f i r s t  i s  that which ia  found 

in a l l  the rocks, whether they are the hosts of econo

mically important mineralisation or not: almost always
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*e m i l l ,  well formed oryetale, generally pyritohedra 
or combinations of the pyritohedron and cube. These 
c ry s ta ls  vary in average dimension from 0.1mm. to l.&mn.• 

and have already been noted as occurring in a l l  the 
rocks in the area These often have narrow borders of 

fibrous or bladed quart* along one or two boundaries, 

and are not genetically  associatea with gold or in te r

grown with other sulphides. At l e a s t • i t  i s  well knows 

tha t the occurrence of such pyrite  i s  nov •esociatea 

with gold values, and the w riter has not seen i t  di
rec tly  associated with gold in any of the polished sec

tions of the rocks end ores. Hall1 has also noted th is

feature .
I h .  second t / p e  g . n . r . l l j  do.e not . i h i k i t  oryetal 

o u t l i n s e .  end I t ,  o c c u r re n c e  1 .  s l n o . t  » . o o l . t . d

w i t h  t h e  p r e s . n c .  o f  more o r  l e t s  gold. This i f f  w °r * 
s o m . t i n s s  a s  e k . l . t a l  g r . ln s  or hollow  s h . l l s  around 

q« . r t ,  g r a i n ,  a . - u c l a l .  O e n . r . U y  moh gra in , bar . »  
i r r e g u l a r  o u t l l n a .  and u e n . l l ,  project narrow e .n . lo . l« r  

r e l n l a t s  I n t o  t h e  q u a r t ,  o o r . . .  > » r ,  oomeon mod. of 

u c c u r re n c . 1 .  t h a t  o f  a s h a l l  « o u . o  a  n .o l .u .  consist
i n g  o f  a  w e l l  formed c r y s t a l  o f  t h e  f i r s t  type of pyrlta . 

in  such  c a . . .  t h .  s h a l l  a .au m a . an o u t l l n .  p a rU la l  to 
t h a t  o f  th e  c o r e ,  so t h . t  I t  p r a . a . t .  an apparant crysta l

G eological d u n .y  Memoir Po. ». P-

T
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shape. Sometimee there ie  a narrow zone of quart* 

between the f i r s t  type core* anu the second type s h e l l . 
Such cases eometimec show alraosw perfect examples of 
rhythmic deposition. Very commonly a series of dis

connected gangue inclusions takes the place of the 
intermediate quartz zone# so that the reuult is  a com

posite  py rite  grain with sonally arranged* p o ix i l i t i -  

c a lly  enclosed gangue p ar tio .ee . These zonal inclu
sions and intermediate zone;, of gangne are almost always 

penetrate* fror the outside by minute vermicular Teinlete 

of the second pyr i te .  This second type of pyrite  cften 

also forms solid grains without a core or nucljrs , and 

such g ra in , never present crypts! outlines. The outside 
boundaries of grains of th is  pyrite  are often surrounded 

by a very narrow selvedge of c h lo r i t r .  p rac tica lly  never 
with the fibrous or bladed quartz often found associated

with c ry s ta ls  of the f i r s t  type.
Compound or eo’ial grains of pyrite  often occur as 

masses up to 2 inches by 1 inch* end these constitu te  
the fine grained massive pyrite  often sees in j j e O e n a  

of the ore. In these messes are also found skeletal

and solid grains of the second type of pyrite .
Gold i s  very commonly associated with pyrite  of vie 

s e c o n d  g e n e r a t i o n *  and usually occurs a .  irregular H o l t  

from j  to 150a ia  average dimension* enclosed in or ol
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the Ineide borders of shelle of th is  p / r i te ,  ee sonal 

inolueicne in compound grains of the two types, or i r rv -  

gularly  d is tribu ted  throughout solid grains of the second 

generation type. There are a very large number of gold 
p a r t ic le s  in the s i re  range frva 5 to ti* in the pyrite  
messes. In some cases gold i s  moulded on crysta ls  of 

py rita  of the f i r s t  generation. I t  i s  only in exceed

i n g  rich  specimens tha t any s ign ifican t quantity i t  
go. ©* ours free of py rite , then i t  generally takes 

the Xorrr of ir regu la r  blobs ftoa 2 to 200/< • ana ex

ceptionally  up to  15mm. in size There are, however, 
in such oases, a large number fa ll in g  in the smaller 
size ranges. In connection with the microscopic re la 

tion  between gola and second generation pyrite . i t  i s  

in te re s tin g  to note Hall’ p* statement, "Visible gold 

i s  occasionally seen, but the gold l i e s  mainly in the 

p y r ite s ,  because when th is  is  removed from the sand and

slimes no gold i s  l o f t . "
In sods oases the free gold occurs as narrow wedge- 

and lath-shaped grains i n t e r s t i t i a l  to p ar tic les  of the 
peculiar colourless or nearly colourless oh lo ritic  r io -  

e ra l .  when the l a t t e r  occurs as aggregates. The gold 

grains in such cases have average d* *‘ons of aboit 

10 x t0v< . Gold has never been seen i nclaued i n or___

1 Geological ihinrey Kemoir ”0 . 9, p. 26V.
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l i t  a * te l /  a?eoclrted diroc+ly with p / r i te  oi the f i r s t  

generation.
Chalco p /r i te  ie often eleo aeeociated with p / r i t e  of 

the secoad generation. In fact, i t  occurs in amounts 

l i t t l e  in excess of that of gold, and in an exactly 
sim ilar mennor. In very r ich  spec Hens, ohaloopyrit.e 

occurs free, and intimately intergr;iwn with gold away 
from pyrite  grains. Gold and cha lcopy ite  are often 

eseooiated with one another in zonal inclusions in com

pound pyrite  grains, and in inclusions in masses of 

second generation pyrite .
Arsenopyrite is  rometimes seen in the fracture ores, 

generally us tiny ir regu la r  grain*, but also as well 

foraed needlet', of average tize  about 0.1 x 0.5mm.
These usually occur isolated, but sometime* the second 

gotieiation pyrite is moulded on them, while ttie;f in tarn 

are moulded on crystals of pyrite of the f i r s t  genera
tion'. Gold is but rarely associated with the areenopjrite 

grains, and only very few cases have been een of the 
former enclosed in the latter. Masses of areenopyrite 
needles aro not usually associated with simple fractures, 

but are generally fouxd in a r e a s  of highly complicated 
fracturing, e.g., in places in the Zwartkopje area where 

fractures split and branch in an intricate manner, and 

in the Birthday Section.
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