
292

Ae a general rule sulphides and other metallic 

minerals ere more abundant in the wall rocks than in 

the frac tu re  f i l l in g s  themselves.
I t  i s  evident from the abate dercription that ar- 

senOj y r i te ,  gola, chalcopyrite and second generation 

p / r i t e ,  in approximately tha t order, are of more or 

lees  contettporaaone or overleaping origin, ana a ll  «re 

oonsidersbly la te :  than y y r ite  of the f i r s t  generation. 
The mode of occurrence of the second generation pyrite 

suggests the t i t s  origin has taken place a t a consider

ably lowvr tfcmperetuire than that of the f i r e t  genera

tion type. Remarks on the factore controlling the die- 

trltotion of gold have already been made, but i t  must 
be bo/ne in minu that the movement which hes takea place 

on the plane of the mineralised fractures during the 
hydrothermal sequence i s  not the only factor controlling 

deposition of the le te r  minerals. ir»otare  branches and 

in tersect ions are the primary localis ing  influences, 
since in th e ir  v ic in ity  the effective  permeability of 

the passages wes generally meintained u n ti l  the la s t

stages of hydrothermal ac tiv i ty .
The effect ol impregnation and replacement of the

wall rocks is  the same, whether the fracture hes e 
f i l l in g  or not. The mecheniam whereby solutions trevel 

along e fracture plane, impregnating the wall rocHa ou 

e i th e r  side without depoeiting anything in the pasea^e

i t s e l f ,  i s  not d e e r .  I t  would seem, however, that
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where the fracture ht-e given r ise  to a narrow, intensely 

sheared and crushed zone, the maturial within th is  sone 
hos been more or le t s  completely replaced, resulting  in 

a massive quartz f i l l i n g .  In those cases where the 

frac tu re  hat. taken the form of a more or le ss  clean break 

with some shattering  of the Wills, but without giving 
r i s e  to a def in ite  sheared zone, no f i l l in g  has been 

formed, ana the wall rocks have been nure or less  im

pregnated, while the shattered or brecciated zone has 
been the s i te  of the deposition of a re ticu la tea  syster 

of th in  quartz ve in le ta  between the breccia blocks. In 

the fracture walls in such cases, the rock commonly con

s is t*  of a series  of angular blocks of the country rock, 
comented by a mesh of thin  quartz vein le ts  which often 

contain sulphides. At the same time these breccia blocks 

have been more or le ss  altered and impregnated by quart*, 

s e r ic i te .  sulphides, e tc . Similar pb»nom.^ are. of 

course, also found in the v ic in ity  of f rac tu re , which 

carry the s o -c a l le d  f i l l in g .  Within a short distance 
of the fracture these brecciation phenomena disappear, 

but the effect* of impregnation are usually v isib le  

much farther l o t ,  the walls, i in a l ly .  of corns*, e l l  
signs of im pregnation and replacement also die out.

1 ,  .  general ru le , the rock in the fracture walls 

U  .  pale to dark green material, cut by numerous quarts
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▼ e in l t t s ,  and containing, ecatterwa p j r i te  grains, crys

ta ls ,  e tc . The presence of the quarta te in le ts ,  a 

la rger amount of srlphides, and a s ligh tly  darker colour, 

are the only features by which the mineralised rook 

d if fe rs  from the unminerelieed green "schist" as already 
described.

fresh quarts, that i s ,  quartz introduced dvring 

the m ineralisation, o;curr as f e in le ts  and irregu lar  

masses in the ore, and generally shows only s ligh t 
evidence of s tra in .  This quart* contains many minute 

liquid  inclusions and flakes of ce r ic i te .  The l a t t e r  
mineral is ,  in general, very p len tifu l in the ores as 
masses i n t e r s t i t i a l  to the qua.tz grains, impregnating 

the whole rock, and r.ometimes intimately associated 

with pyrite  masses. I t  usually occurs together with 

small flakes of ta lc  and aggregates of green ch lo rite .

Talc occurs mainly as tiny flakes associated with 

abundant green ch lo rite  in v e in le ts  and maeser often 

surrounding end associated with masses of second gen
eration pyrite* Talc end ch lo rite ,  together with 
m t i l e ,  are most p len tifu l in the ore when the original 

rock was Ibo so f t ,  dark, vivid green type.
The peculiar, very pale c h lo r i t ic  mineral i s  often 

found as irregu lar  grains and sometimes as aggregates 

sporadically d is tr ibu ted  throughout the ore.
Calcite and dolomite occur wore or less  abundantly
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form of weinlete, which often also contain green chlorite  

and have narrow ta lc  selvedges.
Tiny isolated needles and nests of a  very pale 

green-brown pleochroic tourmaline are oitem found 

associated with c ry s ta ls  of f i r s t  generation fy r i te .
Tbti occurrence of p y r ite ,  arsenopyrite, chalco- 

pyrite  and gold is  exactly similar to that already 
described in connection with the f i l l in g s ,  except 
tha t the proportion uf these metallic minerals in the 

fracture walls i s  usually somewhat higher than is  the

case in the f il l in g * .
In some instances, where the a l te ra tio n  and im

pregnation processes have been abnormally intense, 
the proportion of m etallic minerals present i s  high, 
and the development of s e r io i te ,  ch lo rite  end talc her 

progresses to such a point that the orig inal texture 
nf the rock has been almost completely obliterated , 

and i t  has taken on a very dark green, almost black, 

colour.
When the fractures enter the gray 'sch is t they 

assume en tire ly  d iffe ren t ch a rac te ris tic s , owing partly 

to d if fe ren t chemical conditions, and partly  to the 

feet that the gray "schist" s lides , shears and folds, 

end does not bracelets. There i s  usually interne 
minute in te rna l folding near the fracture plane, emu
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the effecte  of the hydrothermal solution* die out com
p le te ly  some 10 to 12 inches from the fracture, as con
tras ted  with a distance of £> to 15 feet in the case of 

the green ”sch is t" .  Such conditions are especially 
c lea r ly  shown in the area where the green-g*ay "schist" 

contact is  displaced by a fracture. The la te r  stages 

of m ineralisation appear to 'a t e  had p rac tica lly  no 

effec t on, and apparently hardly penetrated a t a l l

in to , the gray "sch is t" .
The frbCturis in the gray "schist" often hats whst 

appears to be a true f i l l in g ,  but th is  i s  usually only 
i  inch to 1 inch in thickness. This f i l l i n g ,  which is  

usually white, consists  mainly of a mosaic of quarts, 
c a lc i te  and dolomite, none of which shows much sign 

of s tra in . Thin te in le ts  of clear r itreous and white 

quarts and carbonates are very common for a few inches 

from the main fracture , to which they are usually more 
or le ss  p a ra l le l .  These probably occupy glide or shear 

planes, sympathetic to the main plane of movement.

The gray "schist" on e ither  siae is  generally 
s e r ic i t i s e d  to some extent for a distance of 3 or 4 

inches from the fracture, end in th is  sote are also 
found small aggregates of seo lites  and the peculiar 
o d o u r le ss  c h lo r i t ic  mineral.. This l a t t e r  m i.ira l  in 

the form of a more or less  massive aggregate forms a



selvedge son* « to iinoh th io i ,  on e ither side oi the 

main frac tu re . The white quartz and carbonate f i l l in g  

ueuallj contains minute needles of pale tourmaline ana 
tiny flakes of green ta lc ,  as well as a few small scat

tered grains of f i r s t  generation pyrite . Second genera

tion pyrite  and the other metallic minerals usually 

associated with i t  are almost completely absent. Crys
ta ls  of f i r s t  generation pyrit* occ:r scattered in the 

gray "sch ist"  up to 12 inches or so from the fracture, 
and are sometimes quite abundant along the outside 

boundaries of the f i l l in g .

The Birthday ores <v«?e been formed by general im
pregnation and replacement of intensely fractured and 

strained zones. This i s  contrasted with the Zwartkopje 

ores, which have been formed in and along the walls of 
d e f in ite ,  pe rs is ten t and more or less simple fractures. 
This difference in mode of formation, together, probably 

with other differences in general conditions, has re

sulted not only in a d iffe ren t type of deposition, but 
also, of course, in ore bodies unlike those in the Z/wart 

kopje area in shape, s ize , and mode of occurrence. 

Though, ar has already been mentioned, the fractured 

tone i s  usually near the green-gray "schist" contact, 
and eon-e of the fractures actually  pa*« into the gray 

"sch is t ‘, the impregnation due to the passage of hydro- 

thermal solutions stops at the contact, and no ore is
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found in the l e t t e r  rook. *e i* to be expected from 
i t e  mode of origin, the ore ie generally traversed in 

n i l  d irections by innumerable email veinlete of quart: 

and carbonates. These occupy the minutely in tr ic a te  
system of cracke brought about by the intense fractur

ing. A good proportion of the introduced minerals prob

ably replaced the orig inal rock material by reason of 
the fact that the l a t t e r  was under the influence of 
considerable inrelieved s tra in . At le a s t ,  th is  feature 

f a c i l i ta te d  the replacement processes which were of 
overwhelming importance in the development of these 

ore bodies.
The ores generally are pale to dark green, ana 

cun be readily seen to merely altered  green "sch itt"  
of various types. *ho development of considerable amounts 

of greeu ch lo rite  ana the formation of vast numbers cf 

ve in le ts ,  from 1mm. to 1cm. la thickness, of quarts and 
carbonates, together with the introduction of consider

able amounts of quart* and sulphides has affected the 
appeerance of the rock to an appreciable degree, '.any 
of the vein lets  are more or less  ce llu la r ,  on account 

of the fact that the surface waters which percolate down 

the highly fractured tones have oxidised and leached 
out some of the sulphides, Isaving behind quantities of 

red and brown ferrugiaoue muu, which is  almost always 

present in the Birthday ores, down to the depths
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reached bo f a r .  The ore i e  often more or lees schietoee. 
a s t r u c tu r e  in h e r i te d  from the original green "echieV’.

In some caeee replacement by quarts end carbonates with 

the sulphides, e t c . , together with a certain  degree of 
r e c ry s ta l l is a t io n ,  has completely altered the constitu

tion of the rook, which has become massive and granular. 

The ch lo rite  l e f t  in the in tergranuU r areas end aoeo- 
c i a t e n  w i t h  the bu!  h i d e s  im p a r t s  a dull green coloir 

to t h e  mass.

The ore consists  mai of an intensely strained 
quarts mosaic with e fa ir  amount of mortar composed 
chiefly  of s a r ic i te  ana quarts. The mortar i s  probably 

partly  o r i g i n a l  i n  the roct, and partly  due to the pre

mineral fracturing. '.Le quartz usually contains a vast 
number of minute inclusions, chiefly liqu ids, sa r ic ite  

flaxes, and^minute needles of a pale tourmaline. The 

quartz introduced by the hydrothermal processes is  not 
so intensely strained as i t  i s  in many of the f i l l in g s  

in the Zwartkopje fractu res . This is  due to the fact 

that the rocks in the Birthday area have been losr 
effected by movement during mineralisation.

^ e r ic i te ,  ch lo rite ,  carbonates, ru t i le ,  talc, 

magnetite, e tc . ,  occur in the name wanner as they do in 

the Zwartkcpje ores. Ihe carbonates in the veinletu in 

the birthday ores sometimes have a peculiar pale mu-n t, 

colour. Tourmaline of a very pale green-brown type is
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described; in fac t, almost solid, felted  masses of 
needles of th is  mineral ere not uncommon.

Hematite and other iron oxides formed by the action 

of meteoric waters are frequently encountered in sections 

cut from the Birthday ores.
Occasional scattered c rysta ls , averaging #mm. in 

uiameter, of pyrite  of the f i r s t  generation are found 

disseminated in the Birthday ores, both in the impreg

nated material and in the quarts ve in le ts , many of them 

with fibrous or blsded quartz borders. These occurrences 
are, however, something of a ra r i ty .  'ore common, but 

s t i l l  not by any means abundant, are skeleta l grains, 

small aggregates, and she lls  of pyrite  of the second 
generation. These occasionally enclose c ry s ta ls  of 

f i r s t  generation pyrite , and sometimes contain gold 

in the form of tiny irregu lar  grains. This sulphide 

i s  in general not p len tifu l in the Birthday ores, and 
is  very seldor found in large masses suoh as those found 

in  the Zwartkopje area. Second generation pyrite  i s  

occasionally found moulded on arsenopyrite needles.
Pyrite  grains in general are quite often surrounded by 

a border of iron oxide minerals.
Arsenopyrite i s  by far the most common sulphid: in 

the birthday ores. I t  occurs almost always as need'ee 

ranging in length from 0*lmm. to l'5mm., but with
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ate rage dizaenyiooe of about 0.05mm. x 0.5mm. These 

needles rtre found isolated, in oluetere and groups, and 
sometimes in eoiid felted masses; most of them occur 

associated with toutuialine along the edges of quarts 

weinlttts, ana when they are verr abundant, they often 

enclose or are associated with smal* irregu lar  grains 
of ftibnite. 'any of the arrenopyrito needles are cut 
in all directions by thin veinlets of hydrated iron 

oxides, while some are hollow or skeletal.
Irregular particles of gold ranging in s i te  from 

^  to £$* occur enclosed in arsenopyriti needles, and, 

though rarely, enclosed in the gangue minerals away from 

sol pi ides.
Vexy small quantities of chalcopyrite are present, 

usually intimately associate* #itb arsenopyrite and 

seconu generation pyrite.
Jtibnite is sometimes found enclosed in or occur

ring with arsenopyrite crystals, but is not associated 

with pyrite of either the first or second generation 

types. The antimony sulphide is much more common in 

the birthday than in the Zwartkopje ores, and th is  may 
be due to its having none genetic relationship to the 

arsenopyrite. Huch a relationship is  not unknown in 

gold deposits in rocks of the Primitive System. Stib- 

nite sometimes occurs as ooarsel; c ry s ta llin e  masses 

un to 10cm. in diameter, and in very heavily mineralised
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areas 1, found with anter i t e  lining vugB. The mmsees of 

et ibnite  ;nn BumetiaeB be eeen to be moulded on areeno- 

py rita ; they are thuB par t ly  contemporaneous with nnd 
partly  l e t e r  than the l a t t e r .

In the ores described it is  evident that gold and 
the ’ninersl® aBBOCiated and more or le rs  contemporaneous 

with it were deposited at a late etege, under conditions 

of relatively low temperature ana preerrre This ac
counts for the fact that these minerals are found only 

where fairly eaey solution partage? existed. Suoh

features as the formation of shells and coatings by
ME /

pyrite ana ersenoyrite, aid the occurrence of e tibn ite  

in open spaces, indicate aeposition at comparatively 

low temperatureB ana pretsares.
Hall states, with regard to vhe Zwartmipje fractures, 

"These are sharply dofinea. ana appear aa vtiry th'o l ines  

of aiscontinuity without iault breccias or other resu lts  
of movement."^ Actually# a great deal of brecciation 
and fracturing have tanen place in the rocks adjacent to 

the fraoturec, ana in many cases a band of crusheo and 
sheared rock forms the fracture zone. At the same time 
alnoet all the fractures have definite displacement! on 

the country rockr. Hall mentions sloping widthe up to 

50 feet on the "wart.apje fractures*^ th is  is  the case

^Geological survey Memoir Ho. 9, p. 266. 

^ Ib id . , p. 257.



only in the v ic in ity  of s p l i t s  suati in tersections, where 

fracturing  and brecoiation are abnormal!) severe.
No description of the Birthday cres has been given 

in any previous l i t e r a tu r e .
Photomicrographs on Plates ZLIII-XLV are of speci

mens of the green "sch ist"  ores.

( * )  I n The Shal e s  

General
General remarks on the ore bodies in the 

shales have already been made, and th e ir  occurrence at 
d if fe ren t places described. The ores themselves t i l  
show the same ch a ra c te r is t ic s ,  whether they be froa 

the Intombi. Insirabi, Southern Cross, or other frac
tures. I t  is  in te res ting , in the case of a fracture 

which passes Irom green "sch is t” to shale, to ioliow 

the c  ange in the appearance of the ores and the nature 

oi the m ineralisation. I t  seems probable that the 
change in chemical and physical nature of the fracture 

walls, and in the nature of the fracture i t s e l f ,  is  
responsible for the difference in type of mineralisa

tion.
Shale fractures, whether banun or not, almost 

always have a well defined f i l l i p ,  whion has abrupt
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contact* with the well rocks; thet ie , the f i l l i n g  hae 
originated rather by occupation of a more or leee open 

apace or fractured rone than by replacement of sheared 
ana breccieted rock in the v ic in ity  of a break, ee ie 
generally the cat;e in the green "echist". The f i l l in g  
may be at* l i t t l e  ae 4 inch, or ae much ae 1<6 inches 

in thickneee, and may contiint of a more or leee solid 

mai’8 of introduced minerals; cr, i t  may include lenses, 

sheets end fragments of a ltered ana sheared rhale, 
evidently remnants of the sheared material in the 

fracture zone.

ratrogrmphy of the Ores

in the case of barren fractures, the f i l l in g  

is  generally e solid sere of in tr ic a te ly  interlocking 

crysta l- 5* carbonates, meinly dolomite. The oerbonate 

c ry s ta ls  are usuelly mora or le ss  elongated perpendicular 

to the vein, end heve a white or l igh t gray colour.
These cerbonates do net replace or react with the walls 

to any sign ificen t extent, and so constitu te  what may 

be called a true vein f i l l in g .
The w ill rocks on e ither side alwrys show evidence 

of shear. In thin section the shale within some 

inches of the vein consists  of the usual quarts and 

chert grains, elongated and more or less  deformed by
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planes are usually very numerous, ana impart to the rook 
a schietoee appearance in thin section. These glide or 

ahear planes frequently contain graphite, and in th e ir  

v ic in i ty  there are almost always naeees of ee ric ite ,  
c h lo r i te ,  ta lc ,  ana a l i t t l e  colourless mica. Graphite 

can almost invariably be found ae thin films on the 

contacts of f i l l i n g  and walls, ana. in the v ic in ity  of 
sheets of rhea- -td shale enclosed in the vein material.

On freoture surfaces, which mre generally shear 

planes p a ra l le l  to the fracture, hand specimens of shale 
near the veins often show small lumps, knots or spot i 

of sn average diameter about 0*<#tmm. Microscopic ex

amination proves these soots to be tiny irregu lar  masses 

of op tica lly  continuous dolomitic carbonate. They are 
evidently the early  stage in the formation of crysta ls  
a t  separated points, in a mass of rock impregnated more 

nr less  by solutions rich  in carbonates. The spots 
evidently grow by replacement of sna ' forcing ssiati 

the eurrounding roc*, since the sh^ar planes in the ir  

v ic in ity  ere bent out arouna them in a manner similar 
to that found in the v ic ie i ty  of metscrysts forming in 

a fo lia ted  metamorphic rock.
iiul hides are not common in and in the v ic in ity  

of the barren fractures. The only metallic minura! 

present in most cases i s  py rite , in the for? oi well



(wvttlopeti c r /n ta le  f ro i  0*«i5wn. to lea. In nean diuneter. 
The cowKaoneet crysta l iorm ie e combination of the cube 

and pyritohedron. This kina of occurrence in typical 
of the f i r s t  generation pyrite . The crystalw occur 
e i th e r  singly or in grcune or lo  ee aggregates, and 

may bs found within the carbonate f i l l i n g ,  in the wall 

rocks, ard more commonly along the outer borders of the 
f i l l i n g .  In the f i l l in g  and in the wall rocks the 

commonert mode of occurrence it  that of single isolated 

c ry s ta ls ,  while the loose aggregates are generally found 
along the cages of the vein.

Desses of se r lcU e , ch lo rite  and talc are almost 
invariably found in association with the pyrite , which, 

in the wall rocks, often has a narrow border of the 

usual fibrous or bladed quarts. The d is tribu tion  of 

pyrite  ana other m etallic minerals i s  the shale veins, 
»erren or otherwise, is  apparently indepundeat of the 

occurrence of graohite, and the occasional association 

of the metallic mineral* and carbon l a  probably purely 

accidental.
dentior has already been mace of the occurrence of 

white quarts, together with other metallic minerals in

cluding gold, in tc™* places on the shale fractures, and 
e description of th e ir  d is tribu tion  and the factors eoe- 

t ro l l in g  i t  have beyn given. herever gold values are



recorded on ehale fracturem, rh i te  quartz, together with 
ie i r ly  abundant pyrite  ana "needlepoint" ereenopyrite, 

ie  almoet ce rta in ly  to be found. The converse, however, 

doa# not always hola good. Arsenopyrite in the form of 
tiny needles, the so-called "needlepoint arsenic", is  

generally accepted ae an indicator of the presence of 
gold in f a i r  quan titie s . This is  based on sound prin

c ip les , since arseno y r i te  ie most oomnonly deposited 

as a dissemination in the wall rocke, and th is  can take 

place to  a s ign ifican t extent only when these rocks 
haVM been cbnonaally severely strained and sheared, as 

it- the case in the v ic in ity  of fracture in tersections, 

etc,
ihe fractures which are associated with mineralisa

tion of economic importance generally show well developed 

comb structure  or c ru s t i f io a t io c  in the f i l l in g .  'Ihe 

outer p a r t ,  that i s ,  along the walls,- consists of the 

gray carbonates, while the inn«r part i s  made up of a 
white quartz mosaic. I5<etches i l lu s t r a t in g  the structure 

of these veins have been given ( i ig .  0, page 255).
White quarts also occurs as irregu lar  masses and veinlets 

in the shale walls, and i s  frequently associated with 

sulphides.
The middle or quartz part of the f i l l in g  generally 

consists  of a mosaic of more or less instrained quarts 

with masse» and vein le ts  of ee rio ite , ch lo rite ,  ta lc .

y



etc. Occaeionellj the quartz in the f i l l in g  shone 

evidence of movement having occurred during deposition, 
that i s ,  various s tra in  and crush phenomena are exhibited. 
In a few cases s tra in  and shear during deposition have 

resulted  in a peculiar structure in which the orienta
tion of successive layers in a quarts grain is  s ligh tly  

d if fe re n t .  Clickensided surfaces are occasionally to 
be found in the quartz f i l l in g ,  examination of thin 

sections of such areas shows th&t th is  phenomenon is  

due to replacement by the quartz of sheared material 
previously ex isting  in the fracture zone, and not to 

movement uuring the l a t t e r  stages of deposition, since 
no s tra in  or crush phenomena are v is ib le  in the v ic in ity  
of the elicaensided surfaces. Actually, the quartz 

grains in the mosaic merely show Irregular lines of 

d iscontinuity  on these surfaces.
•asses of py rite  of the second generation type 

are often found in the quarts f i l l in g .  These usually 

take the form of l o s e  aggregates of irregu lar , skeletal 
and zoned grains, which sometimes contain minute (C-10/*) 

p a r t ic le s  of gold, and are usually intimately associated 

with masses of s e r ic i te ,  ta lc  ana ch lo ri te ,  the l a t t e r  
often of the penninite variety. The pyrite  grains and 

masses sometimes have narrow borders of fibrous or 
bladed q u ir ts ,  ana occur irregularly  d istributed through
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out the quart* f11. log, but show a tendency to concen

t r a te  in the v ic in ity  of the quarte-carbonate contact 
lone. Other tiuljhidee such as araenopyrite and chalco- 
pyrite  are very rare  in the f i l l in g ,  though the l a t t e r  
i s  sometin.es found enclose* by an* associated with the 

secoc* generation pyrite .  Crystals of pyrite  of the 

f i r s t  generation are very sparsely d is tribu ted .

The outer or carbonate part of the f i l l i n g  is  

sim ilar in nature to that found in the barren veins.
I t  consists  of a mosaic made up of Interlocking grains 

of dolomite and ca lo tte ,  chiefly the former. The 

carbonates are cut in a l l  d irections by thin veinlete 
of quarts from the inner part of the f i l l in g .  The con

tac t of the carbonates with the valla is  invariably 

sharp, an* i s  often marked by thin films of graphite.

Metallic minerals are very rare in the carbonate 

parts  of the veins, and the only one which i s  found i s  
pyrite  of the f i r s t  generation, occurring as small, well 

formed c ry s ta ls .  Along the vein walls, that i s ,  at the 

contact of the carbonates an* the walls, masses, loose 

aggregates, an* iso la te*  grains of p y /i te  of both types 
are founa, sometimes with a l i t t l e  f ine lj divide* gold 
in that of the secon* generation. The masses and ag

gregates way be as large as % inch by 3 inches, but are 

usually much smaller, an* frequently consist of composite 

grains of the two types. Masses of s e r io i te ,  ta lc , and

Tf
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c h lo r i te ,  and occasionally tiny nannies of tourmaline, 
occur in aeeociation with the sulphides.

The shale walls of veins associated with economi

ca lly  valuable mineralisation exhibit the same general 
characte rirticF  as.do those of barren veins; that is ,  
the rock is  so sheared ss to possess aa incipient sohist

eal ty para lle l to the fracture; the matrix is  very fine, 
and consists  of s e r ic i te ,  quarts and ch lo rite ;  the o ri
ginal p a r tic le s  of quarts and chert are flattened and 

elongated; and the shear planes frequently contain films 

of graphite.
Later, hydrothermal quarts and carbonates occur as

thin vein lets and as scattered im .g u la r  grains and 
masses, replacing the original rock. These introduced 

minerals show only very weak s tra in  phenomena. In some 

places, where m ineralisation has been very intense, 

l a t e r  quarts has almost completely replaced parts of 

the wall rock. The v*<nlets of quarts which cut the 
wall rock usually contain messes end aggregates of 

s e r ic i te ,  ch lo rite  and ta lc .  The "spots" formed by 
dolomite in some pieces near the barren veins are also 
often found in the v ic in ity  of mineralised areas. In 

the l e t t e r  case these "spots" are often cut by thin 

vein le ts  of quarts end have tiny nuclei of the same 

mineral.
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P yrlte  of both types occurs in the wall rocks, but 

the second generation type is  far more abundant than the 
other. The f i r s t  generation type usually occurs as 

scattered , small and well formed c rysta ls , sometimes 

associated with a l i t t l e  pale green-brown tourmaline, 

ana almost always accompanied by ch lo rite  and se r ic i te .  
Pyrite  of the second generation i s  widespread, and occurs 

as iso la ted  irregu lar  grains, both solid and skele ta l, 

and as loose masses and aggregates. In these aggre

gates many of the component p a r t ic le s  are composite 

grains with a c ry s ta l of f i r s t  generation pyrite  as 

core. The composite grains frequently have an in te r 
mediate sone of gangue, which i s  sometimes continuous 

and sometimes broken. Generally the pyrite  aggregates 

are ir reg u la r ly  d is tribu ted , but sometimes they occur 

as le n tio le s  arranged in the shear planes in the shale. 

The le n tio le s  in any one shear plane are generally con

nected by a rein ltit of quarts with s e r ic i te ,  ch lo rite  
and ta lc .  Aggregates and masses of pyrite are almost 

Invariably cut by irregu lar  vein le ts  of quarts. The 

second generation pyrite  is  almost always associated 

with la te r  quarts, s e r ic i te  and c h lo r i te ;  i t  replaces 
the orig inal minerals in the wall rooks, and frequently 

has a narrow border of fibrous or bladea quarts. When 
separate masses or grain* of th is  pyrite  occur within 

about 0.4mm. of cue another, the intervening space is
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often taken up by thin bladed quart*, which has l i e  
elongation perpendicular to the pyrite boundarie*. The 

appregater of fine frraimed pyrite of the eeoond genera
tion way exoentionally rerah dineneion* of & inch by 

3 inchee, but are more ueually nbout i  inch * & inch, 
t'eeond generation py rite  i» cometime# found moulded on 

c ry e ta lr  of arecoo y r i te .
Areenopyrite ia frequently found in the wall rook# 

in mineralised fraoturea, ana is  roughly proportional 

in amount to the in tensity  of the m ineralisation. This 

mineral almost invariably occurs in the form of well 
developed needles of average r ise  about 0*1 x O'Omm., 
but often la rger. The needle* are frequently eteetotal, 

having a ooro of quarts or mixed quarts, e e r ic i te  and 
c h lo r i te .  For the most p a r t ,  areenopyrite needles occur 
scattered throughout the rook, but they are often found 

as lo 's e  aggregates and felted  masses, frequently 

associated with thin quart* vein le ts . Crystals of th is  
mineral are occasionally moulded on c ry s ta ls  of pyrite

of the f i r s t  generation.
Chalcoryrite i s  very rare, and usually occurs in 

the form of minute irregu lar  blebs associateu mtij a fu 

enclosed in pyrite  of the second generation, ty rrho tite  

i s  only very seldom snen, and occurs as minute irregu

la r  blebs in the gongue, end associated with f i r s t

i m  n ' # ii i p  111
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generation pyrite .
Gold is  reldon seen in poliflhed reotions of the 

whale oree, and tha t which has been eeen ie in the form 
of minute (6 -IS /  ) i r reg u la r  grains, enclosed in second 

generation i j r i t e .  Rone has been seen associated with 

arsenopyrite. Coarse gold i s  exceedingly rare In the 

shale ores, and ie p rac tica lly  never v is ib le  in hand 

specimen.
No d irec t re la tion  between the sulphides and 

graphite bay been seen in the shale ores.
The orer associated with fractures in the shales 

contain a considerable amount of sulphide, both pyrite  

and arsenopyrite, in the form of ir regu lar  partic les  

below 20m in average diameter.
The effec ts  uo the walls of the passage of hydro- 

thermal solutions along f r . ' t u r e s  in the shales gra

dually die out, and become f ina lly  indisoernable some 
J to 4 fee t from the fracture plane or icne. The 
distance to which mineralisation of economic value 

extends from the fracture into the walls varies, of 
course, within wide lim its  from point to point, and 

from one fracture to another.
The c ru s tif ioa tion  of carbonates and quarts, the 

mode of deposition of p y r ite  of the second generation, 

and the occurrence of py rite  len tic le s  in pheer pianae 

in the fracture walls aU point to the same conclusion



tha t reached frcm a study ol the other ores on the 
propertyi T i t . ,  that the la te r ,  major and economically 

important deposition took place at re la tiv e ly  low tem
peratures and pressures.

Photomicrographs on P late XLVI are of specimens 

of the shale ores.

(3) In Thu liars
Lrwnmral

The bsrs ss a general rule do not make 
good host rocks for hydrothermal m ineralisstion, since 

the chert is  very fine grained, massive, with l i t t l e  
cleavage, e t c . , and of more or less  uniform composition. 
The re su l t  is  that dissemination of hydrothermal min

erals  in the bar material i t s e l f  is  rare .
The bars are mineralised only in the very near 

v ic in ity  of fractures, e .g . ,  where a fracture passes 
through or follows the chert horison. As a general 
r i l e ,  however, mineralisation effects  are not notice

able in the chert more than 2 feet or so from the 

fractures, ana in many caaes these effects  die out a 

m attir of inches from the break.
The commonest cases of mineralisation of the b*rs 

occur in the Zwartkopje area, where the fractures cut



ana displace, or turn down into  or under the Zwartkopje 

Bar. The Southern Groms der ie  also mineralise* to a 

small extent in the v ic in ity  of i t s  l in e  of Intersection 
with the Insimbi frac tu re .

Gold values in the chert bars are generally not 

high, but in iso la ted  cases where two or more fracture* 

in te rsec t in the bar, the brecoiation is  very intense, 
m ineralisation has consequently been heavy, and gold 

values are high,
frac tu res  in the chert horizons are generally 

clean-cut breaks, e i th e r  with no f i l l in g  at a l l ,  or 
with a vein of quart* at meet some i  inch thick. The 

chert on e i th e r  side of the main fracture, however, 

has been shattered in to  angular fragments of a l l  

shapes and sifses. This shattering  has allowed the 

penetration of quarts and other vein minerals into the 

walls, whicn are consequently mmae up of small angular 
chert fragments cemented by th in  veinleta of colourless 

vitreous quart* and other subordinate minerals. The 

resu lt  i s  what Torton^ c a l ls  a "crao&le breccia." The

V d l n l e t s ,  re t ic u la t in g  in a l l  d irec tions, can almost 

a l w a y s  be easily  men in hand specimen, owing to the 

vitreouti nature of th e ir  f i l l in g  as contrasted with 

t h e  dull b lick  chert in the breccia fragments. The

*W.H. Norton, Journal of Geology, xxv, 1917, p. 161.
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v e ln le te  are from iam. to  £mm. in thiokneee.

cuch eulphidea aa occur in theae oree ere found 

•j'.aott en tire ly  in the veiu le te , that i s  of course, 

with the exception of those which 80'etimes occur also 
in the unmineralised bars, hiasemination of vein min- 

ertila into the breccia fragments aid unbrecciated bar 
i s  p rac t ica ’ ly negligible,

Pitragraphjr of the dr@s
These ores are very simple, on account of the 

lack of impregnation, dissemination, and a l te ra tio n  

effec ts  on the breccia fragments and country rook in 
general.

The fracture f i l l in g s  consist aainlj of a more or 

less  crushed and strained quart? mosaic, out by la te r  
veinlete of the same mineral. The mosaic i s  evidently 

the e a r l ie r  f i l l i n g  which has in many cases been affected 

by movement on the f n c tu r e  during the l a t t e r  stages of 

m ineral!ration, ih re  and there crushed grains of chert 

from the walls can be discerned, and in some places a 

L i t t le  graphite i t  p re ten t, mainly as films on shear 
planes.

Carbonates in general are rare , though crysta ls  of 
dolomite are found scattered through the quart* mosaio,
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arti the f i l l in g  sometimes hei & narrow selvedge of the 
seme mineral, with rare grains of ca lc ite .

Talc, ch lo r ite  and se r ic i te  are found in the mortar 

which sometimes occurs In the mosaic, and aggregates of 
these three minerals are found as irregu lar  masses 
throughout the vein.

Pyrite  of both generations is  found, though that 
of the l a t e r  type is  by far the more abundant. I t  

occurs in a l l  the various ways described in connection 

$ ith  the other ores, but only in the vein f i l l in g ,  not 

disseminated or scattered in the chert. Crystals of 
f i r s t  generation py rite  are found in the f i l l in g ,  and 

in the chert i t s e l f ,  often surrounded by a narrow border 

of bladed quarts. Arsenop/rite is  very ra re , since 

th is  mineral a n a l l y  p refers to deposit as scattered 
grains in the w alls, a procedure apparently not pos
s ib le  in th is  case.

The sulphides in general occur in the fora of much 
smaller grains or c rysta ls  in these ore. than they do 

in the other types previously described, end are often 

found as tmall aggregates of minute graine, wore or less  
lo isely groupeo together.

"o gold was seen in the polished sections out iron 

specimens of the bar ores. This i s  not surprising, 
since most of these ores are of re la tiv e ly  low grade,
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and in euch oaeee the chance of in tersecting  gold par

tic le*  in a few polished surfaces, individually not more 
than |  square inch in area, is very email.

ihe thin ve in le ts  which cement the breccia fragments 
show the ease o h arac te r is t ice , though on a smaller scale, 

as those exhibited by the main fracture f i l l in g s .

When the chert which bar been fractured and bruc- 
cie tea  is  of the "brassy'1 varie ty , containing myriads 

of tiny spheroids of pyrite , the l a t t e r  have apparently 
not been affected in any way whatever by the passage 

of hydrothermal solutions, and the consequent deposition 

of the various minerals already mentioned. This shows 

to what a small extent the chert bar material i t s e l f  
has been affected by the solutions.

The photomicrograph on Plate 11,711 is  of a specimen 
of mineralised chert bar.
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fioMlusion

filajtoi f ica tiqq and..General
The general characterie tice  of the oree found 

on the property of flew Consort Gold Mines -  Sheba Section 

suggest that the period during which hydrothermal ac

t iv i ty  and i t s  consequent mineral deposition took place 
was of considerable duretion, and that the conditions 

of temperature and pressure changed through a large 
range.

The e a r l ie r  mineralr depositee are charac te ris tic  
of the higher ranges of mepothermal deposition, but i t  

is  evident that such conditions did not apply for long, 

and thct both temperrtnre and pressure dropped consid- 

ersbiy towaris the end of the period of mineralisation.

I t  is  to be expected thet such high temperature 
minerals ais tourmaline, topaz, pyrrhotite  and arseno- 

py rite  woold not occur as abundantly as they do in 
the 'oordkaRp area, which is  well within the metaaorphic 

aureole of the de Keep Valley Granite, where much 

higher temperatures and pressures prevailed. The Sheba 

ores are founa outline the zone of such effec ts , though 

they obviously owe th e ir  origin to the rune granite 

in trusion , and the minerals therefore are, for the 

most p a r t ,  ch a rac te r is t ic  both in nature and in moae 

of occurrence, of lower ranges of temperature and
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pressure. The occurrence oi the second generation of 
pyrite  i s  particu la r ly  i l lu s t r a t iv e  in th is  connection.

The control exerted over the mode of mineralisation 
in and near the fractures by external conditions, such 

as chemical and physical nature of wall rocks and the 

manner in which these rocks have reacted to fracturing, 

are very well i l lu s t r a te d  by the differences which exist 
between the ores in Zwartkopje and Birthday sections in 

the green "schist'* and the various shale and bar ores.

The peculiar s tructures found in ce rta in  parts  of 

the bare suggest that at le as t  part of these peculiar 
rocks is  of organic origin, and that sulphur- and s i l ic a -  
secreting bacteria  existed at the time of deposition of 

the rocks in the Moodies L’eriee. I f  th is  i s  true, these 

phenomena are probably the e a r l ie s t  signs of organic 

l i f e  known in the ~outh African subcontinent.

A great many miner and near-mines in the Barberton 

d i s t r i c t  have e ith er  been abandoned, or work under severe 

handioapt, owing to the d if f ic u l ty  of obtaining high 

extraction percentages on the unoxidised ore. In the 

ores in the zone of oxidation, i t  i s  in general possible 

to obtain low plant residues. These facts, in themselves, 

point to the reason for the general refractory  nature 
of the Barberton gold ores, in that they suggest that 

the presence in the mill feed of fresh sulphides is  

inimical to  a high gold recovery figure. Many of the
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ores contain refractory  sulphides, such as arsenopyrite 

and s t ib n i te .  S tibnite  as a general rule occurs in small 
amounts, and in i t s e l f  does not therefore constitu te  a 

serious problem. Arsenoryrite generally gives ria#* to 
certain  milling and cyanidation d i f f ic u l t ie s ,  but these 

can be overcome without serious trouble i f  other con
ditions are favourable, and i f  no other refractory 

minerals are present in large amounts.

I t  i s  s ign ifican t that even such ores as those 

found in the workings of the New Consort Gold Mines 

and the New Consort Gold Mines -  Jbeba S e c t io n ,  in  

which the only sulphides present to any a p p re c ia b le  ex

ten t are arsenopyrite and pyrite , considerable d if f icu lty  

i s  experienced in maintaining low f ina l residue v a lu e s .  

Other mines in the d i s t r i c t  have sim ilar troubles w ith  

which to contend, even when pyrite  is  the only  im portan t 

sulphide present in the ores.
The re su lts  of the w ri te r ’ s microscopic examination 

of the ores handled by the New Consort Gold Mines, L td . 

indicnte th a t at le as t  one of the causes of high residues 

is  the recurrence in the ores of gold far too f in e ly  

diviued or l ibe ra tion  by oreeent grinding p r a c t i c e .  

Specimens of flo ta tio n  concentrates and other mill 

pulps, mounted in dental cement and polished in the 

ordinary way, bear out th is  statement. The main cause
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of high reeiiili e in the Few Consort plant is  the pres

ence, enclosed in the gangue minerals, of gold p a r tic le s  

far beyond the reach of economic grinding methods.
There is  some fine gold enclosed in the arsenopyrite, 

but most of th is  i s  rendered accessible to cyanide solu
tions by the roasting process to which the plant sends 

are subjected.

In the case of the uheba Section of Hew Consort 

Gold Mines, the problem is  rutner less  easy of solution 

or a llev ia tion . In th is  case minute p a r tic le s  of gold 

occur not only in the gangue, but also enclosed in p y rite  

anu arsenopyrite, chiefly  the former. The plant used 
for the treatment of these ores employs fro th  f lo ta tio n  

as a concentrating process, ana th is  natu ra lly  loses 

such fine gold as the grinding does not lib e ra te  from 

the gangue. So far*- no practicable method has been

devised for the sa tisfac to ry  treatment in th is  country 

of the f lo ta tion  concentrates, which contain a consider

able amount of gold enclosed in pyrite , and of euoh else 

as to defy l ib e ra tion  by ordinary grinding methods. At 

present these concentrates are shipped to custom smelters 
in the United States of America, but in recent years the 

cort of rea lisa tion  hao risen to such a point that even 

a re la tive ly  in e ff ic ie n t  method of extraction of the gold

*October, 1942.
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from the concentrate would be a t tra c tiv e .  Moat of the 

gold in the bheba Lection concentrates i s  enclosed by 
or intimately asaociaieu with, py rite , and a considerable 
though unknown proportion i s  so finely divided as  to be 

beyond the reach of ordinary grinding procesees. I t  i s  

not known, however, exactly what proportion of the gold 
present would not be l ib e ra ted  by super-fine grinding, 

and th is  can be determined only by experiment, tiuch a 

proportion woulu have to be fa ir ly  high under present 

conditions to discount the advantages of local treatment.
The best resu lts  ^ n l d  undoubtedly be obtained by 

a sweet roast of the  uuuoentrttes, es suoh a process 

would l ib e ra te  for solution by far  the greater part of 

the contained gold, there are practica l d if f ic u l t ie s  

in the way of such a process, but i t  is ,  nevertheless, 
considered tha t, should i t  become possible sa tis fac to r

i ly  to  o x i d i s e  off the  s u lp h id e s ,  such a method of l i 

beration would be preferable to and ce rta in ly  more ef

f ic ien t than fine grinding.
Another method which might y ie ld  sa tisfac to ry  re

su lts  i s  one not well known in th is  country, that ia , 

the employment of a combined roasting and reverberetory 

smelting process for the extraction of the gold from 

these concentrates, vuch a process would require ae 

s "carrier"  s high-sulphur base metel concentrate, pre- r 

ferebly e copper concentrate, iiy judicious roasting
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matte enu f ina lly  a b l i s t e r  copper containing the gold 

from the heba concentretes. .ucb a b l i s t e r  could then 
be e lec tro ly t ica lljr  refineu in th is  country, or shipped 

abroad at a considerably lower rea lisa tion  cost than 

tha t being paid at present. The Ifamre Gold Mine 

pyrrhotite-chalcopyrite-gold  concentrates, which are 
also  trea ted  abroad at present, should be admirably 

f i t t e d  for such a procest, which would undoubtedly give 

a higher recovery figure than a grinding and cyanidation 
method.

iiituxi anu jaiplarftliflfl
iu ture prospects at the ..heba Section are not 

as hopeful as are those at Net Consort Sold Mines, ch iefly  
because the general d is tr ibu tion  of the main fracture 

systems obeys no mown law. Individual gold-bearing 

fractures shouia, of course, always bo followed and 

opened up as far aa possib.' e in both d irections on 
s tr ik e  unu down aip. Such a process at Sheba, however, 

does not o lfe r  prospects such as those which ex ist a t 

Hoordltaap. There are a vast number of fractu res, most 
of them not pers is ten t for an/ important distance, in 

the rock# on the Sheba Section property, but a l l  the 

"new" ores which have been opened up in recent years
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w«r« known to the old proepectore. So important frac

tu re  or syctem of fracture® has been newly diecorerea 
in recent years.

I t  seems possible that the Ineimbi Fracture e igh ty  
lead to a system of fractures sim ilar to those in the 

Zwartkopje Section, in the south green '"schist". Should 

th is  be the case, ore bodies of considerable importa&oe 
may ex ist there. Similarly, some of the fractu res which 

have been mined under the ''wartkopje Bar might carry 

payable values in the shales north of the Southern Cross 
Bar. One attempt has been made to follow up th is  possi

b i l i ty ,  but so far with l i t t l e  success. The lower and 

western part of the Birthday area holds out considerable 
promise, as a fracture of the Zwartkopje type has been 

exposed there, and th is  might well be the fore-runner 
of others lower down.

I t  is  very unlikely that any undiscovered fracture
of pritie importance ex is ts  on the property, but others

of re la tiv e ly  small extent may be opened up, and founu
to repay mining ana treatment for a tin e . It i s  con

sidered that the main prospects should be pursued under
ground. As has already been sta ted , exploratory work 

in the b e r-"ech irtM group should be conducted along the 

Zwartkopje Der-green "schist" contact, with occasional 

crore-cuts south, to expose the south shales.



In an area of th is  type, where the indlviiii’al ore 

bodies ar* usually  fa ir ly  widely separated and of re la
tive ly  imall e lse , a very large amount of carefully  
planned development work is  v i ta l ly  necessary i f  pro

duction i s  to be maintained for any considerable period
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(ianeral Con eliid in g  namarka

A good deal hae been written about the general 

geology of the Barberton d i s t r i c t ,  and particu lar ly  

about the go.U uepoeita found in the area. These 

deposits are of very great in te re s t ,  and in  manj oases  

are probably not as important as they might be. This 

i s  due to several causes: the geological problems in 

volved in the exploitation of the ore b o d ie s ,  the ex

trac tion  d i f f i c u l t ie s  more or less  universal in the  

d i s t r i c t ,  t n  sport and other d i f f i c u l t ie s  r e l a t e d  to  

the mountainous te r ra in ,  the ir reg u la r i ty  of gold  dis

tr ibu tion , and current misconceptione conoerning the 
gold deposition in general.

The geological problems involved in mining and 

exploitation of the ore bodies are ce rta in ly  of con

siderable importance, and have constitu ted  the chief 

deterren t to more la rg e-sca le  a c tiv i ty  i n  the d i s t r i c t .  

In general, the gold oco rrences of the Barberton d i s 

t r i c t  can be said without fear of exaggeration to 

be among the most complex known. I t  hae been shown, 

however, tha t Careful and detailed  geological study 

can go 9 long way towards reducing the element of 

rihx attendant upon exploitation of these deposits; 

i t  i s  of great assistance in mapping out economical 

development which w ill cover the ground cheaply end yet



be unlikely to overlook anything of importance; i t  re
duces unaec' eary exploration; i t  generally sim plifies 

mining and prospecting operations, and eo increases to 

an appreciable extent the chances of p ro fitab le  opera
tion. This is  so because even in the most complex and 
apparently confused cases some order can usually be 

found, and.some re la tiv e ly  simple law determined by 
which the gold d is tribu tion  is  controlled. I t  ie  

thus usually possible to lay aown some system upon whiob 

general exploratory work can be based. Data obtained 

from geological investigation of the known mineralised 

and exploited areas serves as a basis for prospecting 

work, conducted a t other points , and also furnishes 
information from which the promise held out by unex

plored areac may be Ju ;ed.
i ia l l1 apparently considers tha t there is  some

ju s t i f ic a t io n  for the b e l ie f  that in some mines the 

ore shoot decreases in width as the workings reach 
lower levels, vuoh a conclusion ce rta in ly  does not 

hold in so fa r  as the T?ew Consort Gold Mines and the 
Hew Consort Gold Mines -  Sheba Section are concerned.
On the Rew Consort Mine the shoots are of irreg u lar 

shape and size, and show no sign of decreasing in 
size with depth, i t  Sheba, p a r ticu la r ly  in the cases

^Geological Survey Memoir Ho. 9, p.
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ef the Intombi and Zwartkopje Sections, the extent of

the mineralised zone increases from tbe eu iface down

wards. Some of the workings in the d i s t r i c t  hare been 

abandoned at re la tiv e ly  shallow depths, and th is  fact 
may to a ce rta in  extent account for the mieooncsption 

above mentioned. Such factors  as the refracto ry  nature 
of the fresh ores and the pinching of one shoot above 

another which is  unexposed undoubtedly have contributed 

to the premature abandonment of many of the mineralised 

areas. The idea is  held by some that surface enrichment 

i s  one of the factors concerned in th is  connection. I t  

does not seem lik e ly ,  however, that processes of th is  

kind have had any rea lly  sign ifican t e ffec t; a t le a s t ,  
they have certa in ly  had no noticeable effec ts  in the 

two areas  studied by the w riter.
The whole of the  area has been very thoroughly 

proepecte.., and innumerable p i t s ,  trenches and other 

more extensive workings are to be found throughout 

the  d i s t r i c t ,  ard i t  has been generally found that 

p r a c t iC i . i l /  a l l  f r a c tu re s  and. other  auriferous bodies 
in the a rea  have be 'n  examined to a greater or le sse r  

extent in the past. I t  i s ,  however, frequently worth 

examining old workinga and prospects ,  since they were 

in moat cases abandoned a t  & t i n e  when the price of 

gold was far  lower than i t  i s  at present, and when
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tranpnort d if f io u lt ie p  were • more severe handicap than 
they are now. Thus many places which were abandoned or 

barely expoped in the early days are proving themselves 
to be workable nronositione under present circumstances.

The refractory  nature of many of the gold ores in 

the Barberton D is tr ic t  ha a been the cause of a great 
deel of trouble, and has in seme sates forced a cessa

tion of mining operations. I t  is  considered, however, 

that the use of modern methods of microscopy in the study 

of the ores and mill pulps can be of invaluable assis

tance, and w ill in many oases undoubtedly y ield  informa

tion leading to more e ff ic ie n t gold ex traction . Such 

work can be of great value in guiding m etallurgical re

search, in that i t  can point out p i t f a l l s  and dead-end 
l in es  of investigation , thereby effecting  saving of time, 

and curtailment of unnecessary expenditure.
unfortunately, the value of such microscopic in

vestigation done in conjunction with m etallurgical re

search has in the past not been thoroughly appreciated.

I t  is  the opinion of the w riter that the value of 

the gold deposits of the oarberton D istr ic t has not been 

widely enough r e a l i s e d ,  ana that th is  area would cer
t a i n l y  repay more la rge-scale  examination and exploita

t ion  than i t  has bo fa r  enjoyed.



TABU I

Standard voreen Mesh c ite  of la rgest p a rtic le  
paesing screen. (i<)
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