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E D IT O R IA L

TE N  gold m edals have been p resen ted  to  
the  C anadian In s titu te  of M ining an d  

M etallurgy b y  the  Hon. R ando lph  Bruce, 
L ieu tenant-G overnor of B ritish  Columbia, 
one m edal to  be aw arded  annually , if tho u g h t 
fit, to  the  m em ber or m em bers m ak ing  the  
m ost no tab le contribu tions to  advancem ent 
in the fields of m ining, m etallu rgy  an d  
geology. Such m edals w hen aw arded  will be 
known as th e  “ R. R ando lph  B ruce Gold 
M edal.”

CO N T IN E N T A L  d rift hypotheses, a l­
though belonging properly  to  th e  realm  

of pure, o r ra th e r  speculative, geology, have 
y e t an  economic significance, inasm uch as 
they  adm it of the  possibility  of p rognostica t­
ing m ineral occurrences. In  th is  issue we 
publish th e  first p a r t of an  artic le  b y  P ro ­
fessor A rth u r Holmes, in  w hich he expounds, 
for the  benefit of m ining engineers, th e  
presently-held  views of geologists on th is  
vexatious question. S im ultaneously  we 
publish ex trac ts  from  an  address b y  D r. A. L. 
du Toit, an independent advocate  of th e  
theory , and  from  a  paper b y  D r. E rn est 
Parsons w hich also bears on th e  sub ject.

T H E  annual d inner of th e  In s titu tio n  of 
M ining and  M etallurgy w as held  in 

London on April 10 under th e  chairm anship  of 
th e  P resident, Professor S. J . T ru sco tt, w hen 
speeches were also delivered b y  Sir H alford  
M ackinder, C hairm an of th e  Im peria l 
Econom ic Com m ittee, Sir G odfrey  Fell, Sir 
A uckland Geddes, Sir R ichard  Gregory, 
and  th e  P resident-e lect D r. W illiam  Cullen. 
The Gold Medal of th e  In s titu tio n  of Mining 
and  M etallurgy has been aw arded  conjo in tly  
to  th e  Hon. W. L. B aillieu an d  W. S. 
Robinson “ in recognition of th e ir  services 
in th e  developm ent of th e  m ineral resources 
of th e  Em pire, w ith  special reference to  
the  zinc and  lead industries of A u stra lia .” 
The m edal (in duplicate) w ill be p resen ted  a t  
the  A nnual G eneral M eeting of th e  In s ti tu ­
tion  on May 16.

T he Institution  and G eop h ysics
The object of th e  M arch m eeting  of th e  

In stitu tio n  of Mining and  M etallurgy w as to  
afford m em bers an  o p p o rtu n ity  of hearing  
the  elem entary  principles underly ing  the  
more im portan t know n m ethods of geo­
physical prospecting, on w hich th e re  is, be 
it said however, considerable lite ra tu re  
already  available. P apers were presen ted

b y  C ap ta in  H . Shaw  an d  Mr. E . Lancaster- 
Jo n es respectively  on m agnetic  and 
g rav im etric  m ethods. Dr. W . F . P. 
M cLintock, of th e  G eological Survey of 
G reat B rita in , also read  a  p ap e r on the 
la tte r  subject. P rofessor A. O. Rankine, 
of th e  D ep a rtm en t of Physics in  th e  Imperial 
College, gave a  clear exposition  of the 
seismic m ethod , ab o u t w hich n o t so much, 
perhaps, is know n in  th is  coun try . The 
nam es of th e  first tw o au th o rs  are already 
well know n to  readers of th e  M a g a z in e ,  
w hich has published  articles w ritte n  jointly 
by  th em  on th e  E o tv o s balance.

A fter dealing  w ith  th e  elem ents of magnetic 
m ethods, C ap ta in  Shaw  referred  to  the 
lim ita tions of th is  system . T hus in fields 
no t un ifo rm ly  m agnetic  th e  interpretation 
of resu lts  o b ta ined  can  often  be illusory 
and, if th e  m e th o d  is to  be developed for 
th e  location  of w eak anom alies, a  further 
increase in  re liab ility  a n d  accuracy  of the 
in s tru m en ts  em ployed is required . Apart 
from  th is, m agnetic  m ethods have the 
ad v an tag e  of being th e  least costly. I t is 
possible for tw o m en to  cover one square 
mile in  8 to  10 days a t  a  cost of abou t £150 
a m onth . A prolonged su rvey  in th e  United 
S ta tes cost £1,500 a  year.

Dr. M cLintock in th e  course of his paper 
referred  to  th e  tw o geophysical surveys 
carried  ou t b y  th e  Geological Survey of 
G reat B rita in . The first of these, that 
over th e  S w ynnerton  D yke, form ed the 
sub ject of an  artic le  in th e  M a g a z in e  
for D ecem ber, 1927, an d  th e  second, which 
was th e  sub ject of a  p ap er before the Royal 
Society of E d inbu rgh  in  N ovem ber last, 
appears in  a b s tra c t fo rm  elsewhere in this 
issue. H e also show ed a sketch  m ap giving 
som e resu lts  of y e t ano ther survey, also in 
Scotland, w hich will be recorded in the 
S um m ary  of Progress, P a r t I I , 1928. He 
w as of opinion th a t  th e  lite ra tu re  of geo­
physics is no t good, and  th a t  it m ight be 
m uch enriched b y  th e  publication  of details 
of fu rth e r  surveys. This afforded him  the 
o p p o rtu n ity  of com plaining against the 
secrecy shrouding th e  operations of the 
various com m ercial en terprises which have 
sprung  up  for th e  exp lo ita tion  of the new 
art.

G rav ita tiona l surveying  was reviewed by 
Mr. L ancaster-Jones in qu ite  general terms, 
which show ed how  b o th  surface and  sub­
d rift topography  affected  resu lts  obtained 
by  the  E o tvos balance. In  fact, he frankly 
pointed  o u t th e  difficulties, b u t anticipated
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adverse criticism  by  ind icating  th a t  th e  cost 
of the survey  by  th is m ethod  h ad  to  be 
considered in conjunction  w ith  th e  degree 
of success ob ta inab le  w hen com paring it 
w ith other m ethods. H is figures were £500 
per m onth for 100 sta tio n s over an  area  of 
one square mile, in  add ition  to  th e  first cost 
of the instrum ents a t £1,000 to  £1,500 each, 
of which five or six w ould be required . In  
defence of these costs as com pared w ith  
those of drilling it  m ust be rem em bered 
tha t the result ob ta ined  is three-dim ensional 
rather th an  uni-dim ensional. In te re s t will 
doubtless centre on th e  foreshadow ed use 
of torsion balances underground  for finding 
orebodies which have “ petered  o u t.”

Professor R ankine is to  be cong ra tu la ted  
on covering a  g rea t deal of g round  in  a  very  
short tim e. The a tten tiv e  listener cam e 
away w ith a  clear idea of ex ac tly  how a 
seismic survey is carried  out, even to  th e  
major details of in te rp re ting  th e  resu lts 
obtained. As to  th e  place to  be tak en  
by this m ethod  in  the  geophysical 
scheme, its  g reat advan tage is th e  rela tive 
rapidity  w ith  which resu lts are obtained. 
Thus speed is m ore im p o rta n t th a n  
accuracy in th is  case, especially if th is 
method be regarded as th e  pioneer to  be 
followed if necessary an d  possible by  
another m ethod—e.g. torsion balance— for 
confirmatory purposes. In  th e  fu tu re  some 
increased accuracy in th e  m ethod  m ay be 
looked for since there  are circum stances, 
notably those associated w ith  th e  location 
of deeply-buried structu res, where th is 
method and th is  alone can be used.

The views of Sir Jo h n  F le tt, D irector of the 
Geological Survey of G reat B rita in , were in 
the nature of an  expression of his in te rest in 
the m atte r from  th e  first and  of a  d eterm ina­
tion th a t th is coun try  should no t be behind 
others—a zeal, he confessed, th a t  was fired 
largely by  th e  proceedings a t th e  Geological 
Congress in M adrid, in 1927. H ence the 
surveys to  which allusion has been m ade 
above, which, i t  will be no ted , have been 
carried out over areas the  geological s tru c tu re  
of which was already  thorough ly  well know n 
to the Survey. The prim e ob ject of th e  
work was th u s  to  estab lish  th e  value or 
otherwise of th e  claim s advanced  on behalf 
of g rav ita tiona l m ethods. P articu larly  
im portant w as his em phasis of the  fact 
tha t geophysics is to  be regarded  only as 
in troductory  to  th e  good old-fashioned 
m ethods of locating  orebodies ; th a t it is 
but an ind icator, a lbeit one th e  accuracy of

w hich m ay become considerable. Mining 
engineers will no t be certa in  un til, by  boring, 
sinking, driving, an d  exploring, th e  ore 
is produced to  th e  ligh t of day  !

Professor T rusco tt, w hen in troducing  the  
subject, took  th e  o p p o rtu n ity  of welcom ing 
Mr. H ans Lundberg , th e  em inen t Swedish 
geologist and  geophysicist, of whose views 
i t  w as u n fo rtu n a te  th a t  tim e d id  no t perm it 
m em bers to  have th e  advan tage. W an t of 
tim e also necessita ted  th e  deferm ent of 
Mr. B rough ton  E d g e’s paper, w hich was, 
how ever, perhaps, an  advan tage, as th e  
au th o r was absen t an d  m ay  be p resen t a t 
th is  m o n th ’s m eeting.

C opper and T in
Am ong base m etals copper an d  tin  are  

p ro b ab ly  th e  cen tre  of th e  g rea test in te res t. 
S pectacu lar price changes h av e  of la te  been 
w itnessed in th e  form er, while th e  la t te r  has 
for long been th e  source of m en ta l if n o t 
of ac tu a l financial speculation. Considering 
first th e  position  w ith  reg ard  to  copper, i t  is 
n o t so very  m an y  years since th e  m ark e t 
for th a t  m e ta l languished, w ith  ever-present 
fears of over-production . C onsequently  a fte r 
the big post-w ar boom  of 1920 values slipped 
aw ay  and  cash s ta n d a rd  copper, which had  
averaged  £98 in th a t  year, d ropped 
in 1927 to  an  average of £56. The 
circum stances which produced  th a t  fall were 
also in stru m en ta l in b ringing ab o u t the 
fo rm ation  of th e  organization  know n as the  
Copper E xporters  Inc. to  hand le the  U nited  
S ta tes  producers’ export business in copper, 
and , a lthough  th a t  body com m enced to  
function  in th e  la t te r  p a r t  of 1926, consider­
ab le tim e elapsed before its  existence becam e 
ap p a ren t in the  m arke t. Subsequently  
an o th er organization, the  Copper In s titu te , 
w as created , which, how ever, confined its 
ac tiv itie s to  th e  U nited  S ta tes  hom e trade , 
an d  th rough  w hich it  was in tended  th a t  the  
producers should  be k ep t in  close touch 
w ith  the  general position of the  industry , 
an d  th u s  p resum ably  be able to  regulate  
supplies to  dem and and  bring  abou t 
un ifo rm ity  in  prices.

I t  is no doub t largely  due to  the  operation  
of these tw o organizations th a t  th e  rem ark ­
able advance in copper prices is to  be 
a ttr ib u te d , a lthough , of course, the ir efforts 
w ould have  been fu tile b u t for the  
equally  rem arkab le  expansion w itnessed 
in consum ption. This increase can bes t 
be visualized by  scrutin izing th e  A m erican
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deliveries of refined copper for th e  dom estic 
an d  the expo rt m arkets. In  1924 these 
com bined to ta lled  1,319,783 short tons, 
w hereas in 1928 th ey  am oun ted  to  no less 
th a n  1,657,681 short tons. I t  is p robable , 
however, th a t th is factor alone w ould no t 
have b rough t ab o u t the  enorm ous im prove­
m ent in  copper values which has ac tu a lly  
been seen, for the sim ple reason th a t  w ithou t 
the  restric tion  im posed upon com petitive 
selling by  th e  organization  of the  Copper 
E xporters Inc. i t  w ould n o t have been 
possible for the producers to  reap  the  full 
ad v an tag e  of the im proved situation . L ast 
year th e  deliveries ac tua lly  exceeded th e  
production  of refined copper, so th a t  the  
A m erican stocks, which a fte r all form  th e  
keystone of the  situation , were reduced from  
ju s t over 95,000 tons to  a  little  over 65,000 
tons, a drop of close upon 30,000 tons. T h a t 
there was justifica tion  for a  su b stan tia l 
im provem ent in th e  selling prices is, th e re ­
fore, obvious, b u t w hether it  w arra n te d  th e  
trem endous advance which h as been seen is 
a  very  different m a tte r. As tim e w ent on, 
however, it becam e obvious th a t  p roducers 
were in contro l of th e  position and , w ith  
consum ption ac tive  everyw here, users 
ap p a ren tly  becam e apprehensive and 
hastened  to  cover th e ir  requ irem en ts b o th  
presen t an d  prospective. F u ll ad v a n ta g e  
was tak en  b y  the  copper producers of th is  
buying m ovem ent. T heir ac tion , indeed, 
served to  stam pede buyers an d  prices, were 
advanced  again  an d  again , each successive 
rise only  accen tu a tin g  th e  fears of consum ers 
an d  the  cup id ity  of producers.

The whole m ovem ent was no doub t 
cleverly engineered an d  w as m ost accep tab le 
to  m ining a n d  sm elting  in te rests , though  the  
sam e can h ard ly  be said  from  th e  consum ers' 
s tandpo in t. U ndu ly  high prices end by  
checking the  developm ent of consum ption  
an d  a  very  large absorp tion  is necessary  if 
to -d ay ’s big o u tp u t of copper is to  go 
on being used as soon as i t  is produced. 
E lectrical developm ents have been the  m a in ­
sta y  of the  m ark e t, which is illu s tra te d  by  
the fact th a t of the A m erican deliveries ab o u t 
60 per cent, are  in  th e  shape of w ire bars , 
used for wire draw ing. L a tte r ly  th e  dem and  
from  consum ers has subsided, w hilst offers 
of copper for re-sale have  m ade th e ir  ap p e a r­
ance everywhere. The sh a rp  d rop  in 
s tan d ard  which ensued w hen it  w as u n ­
m istakable th a t  the  dem and  for e lec tro ly tic  
had  eased off gave evidence th a t  th e  rise 
had  been a ltogether overdone, b u t th e re  is 
equally  the danger th a t  the  fall m ay  go too

far, especially  w ith  th e  stocks of standard  
dangerously  sm all. I t  is to  be hoped, how­
ever, th a t  the  m a rk e t w ill be p e rm itted  to 
se ttle  dow n a t  a  reasonab le  level without 
fu rth e r  v io len t reactions. In  th e  long run 
“ Alice in W onderland  ” m a rk e ts  such as 
have been seen la te ly  in copper are  positively 
harm fu l to  all concerned.

T urn ing  to  tin , th is  m a rk e t recen tly  has 
no t d isp layed  such wide fluctuations as that 
for copper, an d , indeed, for some other 
m etals, b u t nevertheless values have been 
m a in ta in ed  w onderfu lly  well du ring  a  period 
w hen flabby  an d  nervous conditions might 
easily  h av e  been experienced. A year or 
tw o ago th e  shortage of tin  caused by the 
failure of p roduction  to  respond  adequately 
to  th e  increased  calls for th e  m etal resulted 
in excessively h igh  prices, cash standard 
averag ing  over £291 in 1926. Eventually 
p roduction  w as pushed  up  everywhere, 
w hilst dozens of new  com panies were formed 
to  exploit fresh areas and  open new mines. 
T he resu lt of th is  b road  influx of new capital 
was a  s te ad y  expansion  in  production, alike 
in th e  F ed era ted  M alay S ta tes and other 
im p o rta n t p roducing  centres, the world’s 
o u tp u t in 1928 being es tim ated  a t about 
171,800 tons, com pared  w ith  abou t 153,500 
tons in 1927 an d  141,000 tons in 1926. In 
face of th is  increase it w as obvious th a t con­
sum ption  w ould  need  to  broaden if the 
scarc ity  of m etal an d  th e  resu lting  excessively 
high prices were to  continue, b u t apparently 
it failed to  do so a t  a  ra te  equal to tha t of 
th e  expansion  in  o u tp u t, which is clearly 
evidenced b y  th e  fac t th a t  during  the year 
1928 th e  visible supplies expanded  by fully
8,000 tons. E ven  th is  8,000 tons does not 
te ll th e  whole story , for a  large quantity 
of tin  is know n to  have been dea lt with by 
th e  holders in such a  w ay  th a t  it does not 
ap p e a r  in th e  recognized trad e  statistics. 
The rem ark ab le  a c tiv ity  of the  m otor car 
in d u stry  is responsible for a heavy con­
sum ption  of th e  m etal, w hilst the in­
creased use of tin  containers accounts 
for th e  absorp tion  of add itiona l quantities 
in the  tin p la te  industry , the  growth in 
b o th  directions being largely  in America. 
In  face of the  increased o u tp u t and the 
growing visible supplies th e  inference is 
irresistib le th a t prices w ould have declined 
to  below £200 b u t for th e  persis ten t support 
rendered  to  the  m ark e t in recen t months 
b y  w hat is popu larly  know n as th e  “ group.” 
The com position of th is  group is a  jealously 
guarded secret, a lthough  it  is generally 
believed th a t  its  m em bers are  closely
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associated w ith large producing in te rests  and  
have S tock E xchange an d  possibly bank ing  
affiliations an d  connections. W hoever th ey  
m ay be, how ever, th e y  ev iden tly  tak e  th e  
view th a t sooner or la te r  consum ption will 
increase sufficiently to  absorb  the  whole m ine 
ou tput, and , believing th a t  i t  is only a  
question of tim e before the  presen t ap p a ren t 
surplus will all be required , have  laid  the ir 
plans to  control the  en tire  producing and  
consuming ram ifications of th e  industry , and  
also to  d ic ta te  prices to  the  world. T im e will 
show w hether th ey  have read  th e  fu tu re  and  
their own ab ilities correctly . M eantim e tin  
prices are very  profitable to  m ost m ines and  
the “ group ” operations have been of great 
benefit to  the  m ining industry .

Petroleum  E con om ics

Space has been devoted  in these colum ns 
from tim e to  tim e to  a  consideration  of some 
of the broader aspects of the  economics of 
petroleum , bo th  from  the  po in t of view of 
the use of the refined p roducts as fuels and  
lubricants and  from  th a t  of th e  p a r t  p layed  
by mining engineers an d  technologists in the 
production of the  raw  m ateria l. The tim e is 
opportune for a review  of the  field on account 
of two recent events. W e refer respectively  
to the declara tion  th a t  an y  restric tion  of 
output in the  w orld’s la rgest p roducing 
country would be co n tra ry  to  the  Sherm an 
Anti T rust law an d  to  th e  d ea th  of K arl Benz. 
The la tte r  event affords o p p o rtu n ity  for 
a retrospect, the form er for a peep in to  the 
future.

H err K arl Benz w as v ir tu a lly  the  co­
founder of the  autom obile industry , hav ing  
been un til la te ly  the  h ead  of th e  m otor 
m anufacturing business in G erm any th a t  
bears his nam e. There can be no doub t 
th a t the perfection  of our m odern civ iliza­
tion—if such i t  be deem ed—is largely  due 
to the petro l engine an d  its  big b ro thers the 
Diesels. The grow th of these industries 
has definitely and  fundam en ta lly  affected 
the production , no t on ly  of petro leum , b u t 
also of coal, to  say  no th ing  of such alloy 
metals as tin , copper, lead , zinc, and  
alum inium .

T urning now to  the  position in respect of 
the supposed ex isting  a t te m p t to  control and  
even reduce the  o u tp u t of crude petroleum , 
as a lread y  po in ted  ou t th e  existing law  
in th e  U n ited  S ta tes  p reven ts in te r-S ta te  
agreem ents and  any  change m ust be accom ­
pan ied  by  the  F ederal regulation  of prices,

to  which course the  p resen t adm in istra tion  
is opposed.

A curious inversion has tak en  place. W hen 
crude oil was first ob ta ined  b y  drilling, the  
w hite  sp irit d istilla te  w as a  w aste p roduct, 
being b u rn t in  v a s t q u an titie s  to  get rid  of 
it. Now, how ever, such is th e  num ber of 
p e tro l engines, the  opposite s ta te  of affairs 
exists an d  th e  in d u s try  often  has difficulty 
in  finding m ark e ts  for th e  h ea v y  fraction , 
chiefly fuel oil, an d  th is  in  sp ite  of the  
continued  advances in  th e  developm ent of 
the  heavy-oil engine. T his w an t of balance 
in th e  m ark e tin g  of the  p roducts derived 
from  th e  refining of crude petro leum  is 
s ta te d  to  be th e  prim e cause of th e  fluctua­
tions in prices, p a rticu la rly  those of m otor 
sp irit.

Two factors, we th ink , are even tua lly  
going to  prove decisive— th e  ra te  of the  
approaching  exhaustion  of p resen t prolific 
p roducing areas an d  the  ra te  of im provem ent 
in m ethods for the  m anufac tu re  of sp irits 
an d  oils from  coal, be th e y  from  carbonization  
or hydrogenation  processes.

T h a t a  v ir tu a l con tro l of crude oil o u tp u t 
on th e  o ther side of th e  A tlan tic , in  face of 
the  above-outlined  considerations, is still 
possible m ay  be read ily  app recia ted  if the 
m eta l copper be ta k e n  as an  analogue. A t 
p resen t A m erica controls the  w orld’s copper 
m ark e t, being the  la rgest single producing 
un it. The copper producing fields in the  
S ta tes  are  w idely d issem inated  an d  the 
Sherm an laws p rev en t in te r-S ta te  agree­
m ents ; y e t all p roducts are disposed of 
th rough  one clearing house, which ac ts  like a 
valve for th e  whole industry . P erhaps a 
sim ilar exporting  organization  for oil in 
ag reem ent w ith  o ther w orld producers m ay  
even tua te .

F inally , a  w ord of w arning. Control of 
a  com m odity  generally  m eans a rising price. 
T h a t su b stitu te s  for petro l have a lread y  
been th o u g h t of is clear an d  com peten t 
au th o rities  h ave  prophesied the  use of suction 
gas for all h eav y  m otor vehicles in years to 
come, as Dr. M urray S tu a r t po in ted  ou t in 
his artic le  dealing  w ith  th e  recent Fuel 
Conference, in  our issue of N ovem ber last. 
F u rtherm ore , th e  d isplacem ent of fuel oil 
for s team  raising  in ships is a probable 
outcom e of th e  advances m ade and contem ­
p la ted  in  pu lverized coal firing. I t  is as 
well, therefore, to  b ea r in  m ind  th a t  an y  
concerted ac tion  w hich resu lts  in  an  
appreciab le increase in th e  price of oil m ay  
opera te  to  th e  u ltim ate  d isadvan tage  of 
those responsible for it.
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Introduction .— D uring the  p ast m onth  

trad e  has continued qu ite  good, being helped 
by  th e  closing of the  na tional financial year 
w ith  a  larger surp lus th a n  h ad  been 
an tic ipated . Some a tte n tio n  has also been 
given to  th e  final rep o rt of th e  B alfour 
Com m ittee on In d u stry  and  T rade, w hich 
am ong o ther th ings favours Im peria l P re ­
ference and  th e  judicious app lica tion  of 
Safeguarding. Am ong m etals copper, lead, 
and  zinc have all h ad  spectacu lar increases, 
b u t th ey  have no t been re ta ined . As to  
tin, th is  is lower, a lthough  th e  la tes t figures 
from  th e  U n ited  S ta tes  show  an  increase 
in th e  deliveries for M arch.

T ransvaal.—-The o u tp u t of gold on th e  
R and  during M arch was 830,829 oz. and  in 
the  outside d istric ts  35 700 oz., m ak ing  a 
to ta l of 866,529 oz., as com pared w ith  
778,559 oz., 36,725 oz., and  815,284 oz. 
respectively for th e  previous m onth . The 
natives em ployed a t  th e  gold m ines a t th e  
end of th e  m onth  to ta lled  197 646 as  com ­
pared  w ith  196,150 a t  th e  end of F eb ru ary .

The R and  Mines rep o rt for 1928 shows a  
profit of £526,190, from  w hich d iv idends 
to ta lling  100 per cent, have been paid , 
absorbing £511,288. W ith  regard  to  
investm ents, th e  rep o rt shows th a t  a 
substan tia l holding in  T rin idad  Leaseholds 
has been acquired  and  th a t  th e  com pany  
is also largely  in te rested  in  th e  N o rth  
Venezuelan an d  Tocoyu com panies.

The U nion C orporation profit for last 
year w as £428,582, as com pared w ith  
£386,160 for 1927, again establish ing a 
record. A final d iv idend of 3s. 6d. a  share, 
m aking 5s. 6d. for th e  year, is to  be paid, 
as against 5s. for 1927. The reserve has 
been increased by  £146,356, of w hich 
£30,000 is from la st y ea r’s profit, th e  am oun t 
now standing to  the  cred it of th is  account 
being £630,570.

T he P rem ier D iam ond rep o rt covering 
the  year to  O ctober 31, 1928, s ta te s  th a t  
the com pany resum ed its  deliveries as from  
Ja n u a ry  1 of th a t  y ea r, its  sales to  th e  close 
of its  financial year realizing £878 541. 
The profit for th e  year w as £356,821, divisible 
between the  G overnm ent an d  th e  com pany. 
Two dividends to ta lling  12s. 6d. w ere paid  
on the  preference shares, w hich absorbed  
£100,000.

C ape Colony.— Reference w as m ade last 
m on th  to  the proposed fo rm ation  of an

im p o rta n t m anganese com pany. F urther 
pa rticu la rs  of th is  u n d ertak in g  are given by 
our S outh  A frican co rresponden t in  his letter 
appearing  in  th is  issue. T he position of the 
proposed ra ilw ay  to  connect th is  property 
w ith  th e  ex isting  line is in d ic a ted  in the 
m ap on page 210.

R h od esia .— The gold o u tp u t of Southern 
R hodesia for F eb ru a ry  w as 44,551 oz., as 
com pared  w ith  46,231 oz. for January . 
O ther o u tp u ts  for F eb ru a ry  were :— Silver, 
6,403 oz. ; coal, 60,796 tons ; asbestos, 992 
tons, an d  m ica, 12 tons.

To ca rry  ou t p la n t extensions to  meet 
th e  an tic ip a ted  ad d itio n a l dem ands for 
fuel during  th e  n ex t few years the 
au tho rized  cap ita l of th e  W ankie Colliery 
C om pany has been increased  by  £100,000 to 
£1,100,000, in 10s. shares.

In  view  of th e  u n sa tisfac to ry  course of 
developm ents on th e  Sham va, arrangem ents 
were m ade w ith  D r. M alcolm Maclaren— 
w ho rep o rted  on th e  p ro p e rty  some four 
or five years ago— to  v isit th e  m ine again. 
Sum m arizing Dr. M aclaren’s report, it is 
s ta te d  th a t ,  w hereas th e  prospecting  work 
in  th e  la s t tw o or th ree  years has proceeded 
in th e  ex p ecta tio n  th a t  th e  Sham va ore- 
bodies were p itch ing  w estw ards, the  develop­
m ent in  th e  deeper w orkings on th e  No. 10 
level has show n th is  view  to  be in all 
p ro b ab ility  erroneous an d  th a t  th e  ore shoots 
are p itch ing  in  an  easte rly  direction. Dr. 
M aclaren has, therefore, ind ica ted  the  nature 
of th e  developm ent w ork  th a t  should be 
ca rried  ou t an d  i t  is to  be proceeded 
w ith  w ith o u t delay. As he points out, 
tw o fu rth e r  y ea rs’ life are indicated  in 
an y  case, th e  p ro longation  thereof being 
dependen t on th e  resu lts  of th e  exploratory 
w ork  recom m ended, an d  he adds that 
n ine m onths of in tensive prospecting  should 
be sufficient to  show w hether the  orebodies 
persis t ea stw ard  in  dep th .

W est A frica .— R eporting  to  th e  Governor 
of th e  Gold Coast Colony on th e  principal 
p o in ts of econom ic in te rest em erging from 
th e  ac tiv itie s of th e  Geological Survey in 
1928-29, Sir A lbert K itson  refers to  the 
confirm ation by  D r. Cooper of the  existence 
of large deposits of good b au x ite  45 miles 
w est of K um asi, in  th e  Y anah in  district. 
These are es tim ated  by  Dr. Cooper to  contain 
ab o u t 180 m illion tons of good ore. 
Reference is also m ade to  th e  discovery
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by Dr. Cooper of m anganese ore of fair 
grade am ong th e  b au x ite  deposits. The 
possibility of p rov id ing  hydro-electric power 
to w ork th is  a rea  is s ta te d  to  be under 
consideration.

A ustralia .— The gold o u tp u ts  of all the  
Australian S ta tes for which s ta tis tic s  are 
available showed decreases la s t year, the  
com parative figures being as follows :—

1927. 1928. Decrease.
oz. oz. oz.

W estern A ustralia  . 408,552 393,405 15,147
Victoria 38,620 34,000 4,620
New South W ales . 18,032 12,831 5,201
Queensland 36,411 12,080 24,331

Perhaps th e  foregoing is to  som e ex ten t 
responsible for th e  announcem ent of the  
Com monwealth P rim e M inister, th a t  it 
has been decided to  m ake available th e  
sum of £250,000 for th e  assistance of th e  
Australian gold m ining industry .

At the  beginning of la s t m on th  a  s ta r t  was 
made w ith  th e  W iluna R ailw ay , w hich is 
being constructed  by  th e  W estern  A ustralian  
Government, and  i t  is expected  to  be com ­
pleted no t la te r th a n  the  end  of N ovem ber. 
In the m eantim e developm ents on th e  W iluna 
mine continue to  be of an  encouraging 
character.

I t has been decided b y  th e  d irectors of 
the Lake View and  S tar, in  view  of the  
vigorous developm ent program m e w hich is 
being undertaken  in th e  H orseshoe section, 
to discontinue driv ing  sou th  in to  th e  Chaffers 
lease for th e  presen t a t levels o ther th a n  
the 2,770 ft. an d  3,140 ft. A t th e  la tte r  
level a  drive has been s ta r te d  sou th  from  
the boundary  an d  driven 16 ft., th e  first 
5 ft. averaging £8 10s., th e  n ex t 6 ft. £20, 
and the last 5 ft. £13, in each case over a 
width of 72 inches.

Last m on th  news cam e to  h an d  th a t  
owing to  ea rth  trem ors th e  m ain  shaft of 
the South K algurli h ad  been dam aged 
between the  1,350 ft. an d  1,500 ft. levels, 
which w ould have th e  effect of reducing 
the o u tp u t and  grade of ore tre a te d  during  
the nex t th ree  m onths, by  w hich tim e it  is 
estim ated th e  repairs will be com pleted  and  
the shaft p u t in good order again. I t  is to  
be hoped th is u n fo rtu n a te  occurrence will 
not in an y  w ay  in terfere  w ith  th e  d ividends, 
for th is is th e  only u n d ertak in g  w hich has 
for some tim e p as t regu larly  represen ted  
W estern A ustra lia  in  th e  d iv idend  paying  list.

The h igher m eta l prices are causing some 
of th e  B roken  H ill m ines w hich suspended 
operations to  th in k  ab o u t reopening, th is

particu la rly  apply ing  to  th e  Block 14— 
which suspended operations owing to  the  
low price of m etals abou t 18 m onths ago— 
and  th e  Ju n c tio n  N orth .

F o r th e  half-year to  D ecem ber 31 la st 
the  Broken H ill South trea ted  163,600 tons 
of ore, assaying 14'2%  lead, 6 oz. silver, 
an d  11'7%  zinc. The lead  concen tra tes 
produced w ere 32,988 tons, a ssay  value 
62'2%  lead, 2 71  oz. silver, an d  6’7%  zinc, 
and  th e  zinc concentra tes 31,983 tons, assay 
value 2 ’2%  lead, 1 7  oz. silver, and  49 '3%  
zinc. The estim ated  surp lus for th e  half- 
year w as £140,000.

T asm an ia .—T o rren tia l ra ins and the 
bu rsting  of a  dam  have resu lted  in g rea t 
dam age and  serious loss of life to  th e  m ining 
tow nship of D erby. L a te s t new s is to  th e  
effect th a t  fourteen  have perished, including 
th e  assistan t m anager and  eight em ployees 
of th e  Briseis m ine, and  th e  general m anager 
cables th a t  th e  p la n t is destroyed  and  the  
w orkings flooded.

In d ia .— The Cham pion Reef rep o rt for 
1928 s ta tes  th a t  111,162 tons of ore was 
milled, th e  to ta l gold o u tp u t being 63,337 oz. 
T he n e t income for th e  year was £261,596 
and  w orking costs aggregated  £222,475, 
leaving a  profit of £39,121, against £40,934, 
w hilst th e  d iv idend is Is. per share, against 
9d. for 1927. The ore reserves a t  th e  end of 
1928 were estim ated  a t 269,356 tons, an 
increase of 9,135 tons.

T he O oregum  rep o rt for 1928 s ta te s  th a t
150,000 tons w as m illed, th e  gold o u tp u t 
am ounting  to  90,830 oz. F o r th e  y ear the 
n e t incom e was £374,061 and  w orking costs 
£274,134, leaving a  profit of £99,927. T he 
final d iv idend  of Is. on th e  preference and  
o rd inary  shares m akes th e  to ta l for th e  year 
2s. 9d. a n d  Is . 9d. p e r share respectively , or 
5%  below 1927. T he ore reserves a t  th e  end 
of 1928 were es tim a ted  a t  295,133 tons, a 
decrease of 58,201 tons as com pared w ith  
th e  end  of th e  previous year.

B urm a.— In order to  com ply w ith  the 
term s of the  lease under w hich th e  B urm a 
C orporation, L td ., holds its  p ro p erty — 
w hich specifically require th a t  i t  shall 
rem ain  under B ritish  contro l and  th a t  
certa in  of its  officers m ust be B ritish—it  has 
been found necessary to  effect certain  
a ltera tions in th e  articles of association. F or 
th is  purpose a  m eeting  of shareholders has 
been called for the  15th inst.

M alaya.— So as to  finance th e  com ple­
tion  of th e  erection  of th e  dredge on the  
H ongkong T in p ro p erty  th e  40,000 reserve
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shares have been offered to  th e  shareholders 
a t 10s., in the  p roportion  of one new  share 
for every  com plete fourteen  old shares.

C anada.—L ast year th e  m ineral p roduc­
tion  of C anada reached th e  new  record  of 
$273,446,864, or $26,090,169 ahead  of th e  
1927 figures. The gold o u tp u t was 1,891,000 
oz., value $39,091,000, an  increase of 2-1% 
in q u an tity  and  value, w hilst th e  copper 
p roduction  was 202,000,000 lb., value 
$28,488,000, an  increase of 44-1% in q u a n tity  
and  65-7% in value. The o u tp u ts  of nickel, 
lead, zinc, an d  asbestos were all higher, b u t 
the  production  of silver a t  21,922,000 oz. was 
lower.

W ith  regard  to  th e  copper refinery to  be 
jo in tly  constructed  b y  the  Consolidated 
Mining and  Sm elting Com pany an d  V entures 
—to  which reference was m ade la s t m o n th —  
it is now s ta te d  th a t  S udbury, O ntario , is 
the proposed site  for this.

Among th e  papers read  a t th e  an n u a l 
convention of th e  C anadian  In s titu te  of 
Mining and  M etallurgy, w hich, as m entioned  
last m on th , was held  th is  year a t W innipeg, 
was one on exp lo ra tion  w ork by  aeroplane, 
Mr. Jo h n  H am m ell, th e  presiden t of 
the N orthern  A erial M ineral E x p lo ra tion  
Com pany, describing the ir first y e a r’s work. 
A to ta l of 100,000 m iles of flying was done, 
resu lting  in  num erous properties, of w hich 
particu lars w ere given, being discovered. 
The p lan  adop ted  w as to  d iv ide th e  co u n try  
in to  d istric ts  under engineers, se ttin g  down 
prospectors a t  likely spots and  m ain ta in ing  
daily  or w eekly co n tac t w ith  them .

U n ited  S tates.—An official in tim atio n  
was m ade last m on th  to  the  effect th a t  th e  
Arizona Copper C om pany h a d  sold  th e ir  
com plete in te rest in  A m erica to  th e  Phelps- 
Dodge Corporation, th e  am oun t involved 
being p u t a t abou t th ree  m illion sterling. 
A t a  m eeting  on th e  10th inst. i t  was 
decided to  p u t th e  com pany in to  v o lu n ta ry  
liquidation. An in te rim  d istribu tion  of 40s. 
per share is to  be m ade ab o u t M ay 21.

V en ezu e la .—To provide funds for p la n t 
and  intensive developm ent w ork, and  
possibly to  acquire add itiona l properties, 
the cap ita l of th e  B olivar V enezuela Gold 
Mines has been increased from  £600,000 to  
£1,000,000, in £1 shares.

Spain.—The net profit of th e  T harsis 
Sulphur and Copper C om pany for 1928 
was £122,029, which com pares w ith  £73,088 
for 1927, the  d ividend being 10 per cen t., 
against 8 f  per cent. A general reserve fund  
has been created  w ith  an  allocation  of

£25,000, to  w hich th e  £10,000 s tan d in g  at 
cred it of reserve insurance fund  account 
is also to  be transfe rred , th e  ca rry  forward 
being £82,139, aga inst £85,110 b ro u g h t in. 
A new  lode is s ta te d  to  have been  discovered 
to  th e  no rth , b u t i ts  full e x te n t canno t be 
gauged  a t th e  p resen t stage of developm ent.

P ortu gal.— Owing to  th e  im provem ent 
in  th e  price of w olfram , it  has been decided 
to  re-open th e  w olfram  m ine of th e  Beralt 
T in  an d  W olfram  Com pany. In  th e  course 
of h is rep o rt th e  com pany’s consulting 
engineer s ta te s  th a t  a  large tonnage of 
payab le  ore has been  exposed an d  a t the 
presen t price of w olfram  he es tim a tes  a  profit 
of £20 per ton .

R ou m an ia .— I t  w ould seem  th a t  the 
presen t R oum an ian  G overnm ent has 
recognized th e  necessity  of ou tside assistance 
if her m ineral resources are  to  be developed, 
a  m easure  u n d er w hich foreign cap ita l will 
be on th e  sam e foo ting  as R oum anian  capital 
in  th e  developm ent of th e  m ines having  been 
approved . C ertain  restric tio n s are, however, 
still to  be im posed w ith  regard  to  adm inistra­
tio n  an d  labou r a n d  i t  rem ains to  be seen 
how  these  w ill w ork.

C on so lid a ted  M ines S e lec tio n .—The 
profit for 1928 of £79,836 com pares with 
£63,164 for 1927. The d iv idend  is main­
ta in ed  a t  20% , w hich will absorb  £100,750, 
to  m eet w hich £22,000 is transfe rred  from 
d iv idend  equalization  account, against 
£30,000 th e  previous year. T his account now 
stands a t  £18,000.

C h em ica l and M eta llu rg ica l Corpora­
tion .— A n u m b er of changes have been 
recen tly  m ade in  th e  m anagem ent, D r. E. T. 
A ndreæ  hav ing  been elected  cha irm an  in place 
of Sir F rederick  Mills, w ho has resigned owing 
to  pressure of w ork in  o th e r directions, whilst 
Mr. F rancis  A rn a tt  has been appo in ted  joint 
m anag ing  d irec to r to  ac t w ith  Mr. Stanley 
S m ith . Mr. W alte r M cD erm ott and Mr. 
A tk inson  A dam s have also left the  board  on 
accoun t of th e  increased calls on the ir time.

P etro leu m .— The es tim a ted  w orld pro­
duction  of crude petro leum  for 1928, based 
on in fo rm ation  ob ta ined  from  official sources, 
is 1,322,896,000 barrels, as com pared with
1.261.073.000 barrels for 1927. The greatest 
increase is in  th e  p roduction  of Venezuela, 
w hich from  63,134,000 barrels for 1927 has 
ju m p ed  to  106,000,000 barre ls  for 1928. 
In  nearly  every  o ther coun try  th e  production 
has also increased, th e  principal exception 
being Mexico, w hich shows a  decline of
13.971.000 barrels.



A REVIEW OF THE CONTINENTAL DRIFT
HYPOTHESIS
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T he author discusses the W egener hypotheses and some possible causes of continental drift.

Late in  1926 a  Sym posium  on W egener’s 
theory of co n tin en ta l d rift was held  in  New 
York b y  th e  A m erican A ssociation of 
Petroleum  Geologists. In  th e  course of a 
spirited and  fru itfu l discussion some of the  
leading geologists of A m erica and  E urope 
expressed th e ir  considered opinions on an 
extrem ely com plex group of problem s, 
and the A ssociation has now h app ily  m ade 
these con tribu tions availab le to  a w ider

Section  C of th e  B ritish  A ssociation a t 
Glasgow has given us an un rivalled  com ­
p a ra tiv e  s tu d y  of th e  Palaeozoic M ountain 
system s of E urope an d  A m erica (4). The 
tim e is therefore opportune, no t only for a 
review  of these pub lications b u t for a  general 
su rvey  of all th e  re lev an t d a ta  an d  hypo­
theses.

T h e  W e g e n e r  H y p o t h e s e s .— A dvocates 
of th e  W egener group of hypotheses assum e

F i g . 1 .— W e g e n e r ' s  C o n c e p t i o n  o f  t h e  W o r l d  i n  t h e  C a r b o n i f e r o u s  P e r i o d .
Heavily shaded portions ind ica te  deep seas ; horizontal lines shallow w ater ; unshaded portions d ry  land. 

Reproduced from  D i s c o v e r y , M ay, 1 9 2 2 ,  by courtesy of Messrs. Benn Bros., Ltd.

audience (1). M eanwhile D r. A. L. du  Toit, 
an independent advocate  of con tinen ta l 
drift, h ad  com pleted  a  rep o rt on a  com ­
parative s tu d y  of S outh  A frica and  South 
America m ade possible by  five m onths 
intensive w ork in  B razil, A rgen tina  and  
Uruguay (2). S till m ore recen tly  in  his 
Presidential A d d re s s1 to  th e  Geological 
Society of S outh  A frica, du  T oit has com pared 
these tw o lan d  m asses from  th e  po in t of 
view of m etallogenic provinces (3). F inally , 
Mr. E. B. B ailey  in  a  m aste rly  address to

1 A bstracts appear elsewhere in th is  issue of the  
M a g a z i n e .

th a t  during  Palaeozoic tim e th e  con tinen ts 
were assem bled toge ther m ore closely th a n  
th ey  are a t p resen t. A n tarc tica , A ustra lia  
an d  In d ia  were grouped aga inst sou thern  and  
easte rn  A frica, and  these, w ith  S outh  A m erica 
aga inst w estern  A frica, form ed a  single 
large co n tin en t— a com pressed equivalen t 
of th e  m ore fam iliar Gondwanaland  of 
o rthodox  geology. S im ilarly, in  th e  no rth , 
N orth  A m erica and  G reenland form ed 
w ith  E urope an d  A sia a  co n tin en ta l block 
which has since becom e know n as Laurasia. 
To th e  com binations of these two, W egener 
gives th e  nam e Pangcea : his conception of 
it  is illu stra ted  in Fig. 1.

205
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I t  will be observed th a t  in  th is  un fam iliar 
looking m ap  th e  S ou th  pole is s itu a te d  
near N a ta l ; a second assum ption  is therefore 
th a t  there  have been extensive geographical 
changes in  th e  position  of th e  poles. The 
presen t d is trib u tio n  of th e  co n tin en ts  is 
regarded  as a  resu lt of frag m en ta tio n  by  
rifting , followed b y  a  d rifting  a p a r t of th e  
blocks ; G ondw analand having  b roken  up  
during  the  Mesozoic, an d  L au ras ia  during  th e  
Cainozoic. The co n tin en ta l blocks are  
visualized as slabs of g ran itic  and  gneissose 
rocks w hich, being rich  in  silica an d  a /um ina 
are  m nem onically referred  to  as sial. T he 
blocks of sial “ float ” in  a  su b s tra tu m  of 
basic or u ltrabasic  rock  w hich, being 
characterized  by  silica an d  m agnesia is 
called sim a. The ligh ter sial of th e  con tinen ts 
p ro jects on an  average nearly  5 km . above 
th e  heavier sim a of th e  ocean floor. The 
tw o chief forces to  w hich W egener appeals 
to  engineer th e  d rifting  process are  differ­
en tia l g rav ita tio n a l forces w hich a c t on th e  
p ro trud ing  blocks of sial. T hey  are respec­
tively  (a) th e  E o tvos pohlflucht or equato ria l 
d r if t tend ing  to  m ove th e  con tinen ts tow ards 
th e  eq u a to r ; an d  (b) a  w estw ard  d rift of th e  
con tinen ts due to  tid a l friction.

The equa to ria l d rift is illu s tra te d  b y  th e  
re la tive  approach  of A frica a n d  E u rope  
an d  by  th a t  of Peninsu la In d ia  an d  Asia. 
P reviously , for long geological ages, these 
more s tab le  regions h ad  been sep ara ted  by  
an  unstab le , stead ily  dow n-sinking b e lt, th is  
co n s titu tin g  th e  geosyncline know n as th e  
Tethys. Betw een th e  approaching  co n tin en ts  
th e  th ick  accum ulations of sed im ent becam e 
com pressed a n d  folded, squeezed a n d  m e ta ­
m orphosed, u n til by  flowage a n d  over­
th ru s tin g  th ey  sp layed  o u t over th e  advancing  
blocks an d  rose in  th ickened  con to rtions 
betw een them  as th e  g rea t A lp ine-H im alayan  
m oun ta in  system . The New Z ealand  an d  
New G uinea m oun ta ins are also in te rp re te d  
as resu lts of eq u a to ria l d rift, th e  form er 
hav ing  been folded w hile N ew Z ealand  w as 
in  “  th e  prow  of th e  m ovem en t,” before it  
becam e detached  from  A u stra lia  a n d  was 
le ft behind.

The m ost spectacu lar exam ple of w esterly  
d rift is p resen ted  by  the  A m ericas w ith  th e ir  
g rea t Cordilleran ranges facing th e  Pacific 
from  A laska to  P atagon ia . The m oun ta in s  
are regarded  as th e  crum pled  fro n t edge 
of the  sial. Lag effects on th e  easte rn  
m argins of th e  con tinen ts are seen in th e  
island  festoons of A sia and  in th e  arcs of 
th e  A ntilles betw een N o rth  an d  S outh

A m erica, an d  of th e  so u th e rn  A ntilles between 
S outh  A m erica a n d  A n ta rc tica .

I t  w ill be g a th e red  th a t  W egener com­
p le te ly  ignores th e  co n trac tio n  hypotheses 
of m o u n ta in  bu ild ing  ; he asserts, in fact, 
th a t  we have  no proof th a t  th e  ea rth  is 
con tracting . H e also re jec ts  th e  hypothesis 
accord ing  to  w hich th e  A tla n tic  an d  Indian 
oceans are  in te rp re te d  as occupying basins 
p roduced  b y  th e  inb reak ing  of form er con­
tin e n ta l areas, due to  g rea te r  rad ia l con­
tra c tio n  th a n  th a t  suffered by  adjacent 
colum ns of th e  cru st. L ike th e  similar 
doctrine  of subm erged  land-bridges this 
hypo thesis  appears to  be fa ta lly  a t  variance 
w ith  th e  im plica tions of b o th  isostasy  and 
seism ology. W egener does n o t deny that 
th e  regions in  question  w ere form erly  land. 
W h a t he denies is th a t  th e  la n d  can have 
gone dow n in to  th e  d ep th s , a n d  since it is 
no longer th e re  he ad o p ts  th e  alternative 
conclusion th a t  p a r t of th e  land  has glided 
aw ay sidew ays re la tiv e ly  to  th e  o ther part, 
leav ing  a  region w here th e  sial is thin, 
p a tch y , or perhaps a lto g e th er absent. In 
reco n stru c tin g  form er h y p o th e tica l contacts, 
allow ance m u st be m ade, of course, for the 
fac t th a t  co n tin u ity  of sial w ith  sial does not 
necessarily  m ean  con tinuous land. The 
low er levels of th e  sial p la tfo rm s have always 
been  m ore or less flooded b y  oceanic waters, 
as th e y  are to -d ay  in  th e  B altic  and  North 
Sea, a n d  consequen tly  th e re  is no need to 
visualize L au ras ia  a n d  G ondw analand as 
hav in g  been p erm a n en tly  free from  epicon­
tin e n ta l seas.

T h e  O p p o s in g  L a n d s  o f  t h e  A t l a n t i c . — 
M ost of W egener’s critics are concerned to 
d iscred it th e  significance of th e  original 
source of his in sp ira tio n — th e  apparent 
para llelism  of th e  opposite shores of the 
A tlan tic . V an der G rach t r igh tly  lays little 
stress on th e  v a lid ity  of geographical pattern 
as an  argum en t. If d rift has occurred at 
all i t  is m echanically  im possible th a t the 
sial blocks could have m oved w ithout both 
in te rn a l an d  periphera l d isto rtion . Neverthe­
less, if th e  A tlan tic  is rea lly  an  enormously 
w idened rift, th en  th e  rem ains of transverse 
s tru c tu re s  th a t  ex isted  before the  rifting 
an d  d rifting  began, should  still occupy 
positions consisten t w ith  th e ir  presumed 
form er con tinu ity , though  no t, perhaps, 
as W egener suggests, as closely “ as the lines 
of a  to rn  draw ing w ould correspond if the 
pieces were placed in  jux taposition .” 
A rgand’s conception of v a ry in g  plasticity 
in  the  e a r th ’s surface layers is a  valuable
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corrective to  th e  exactly  fitting  coast-lines 
of W egener’s too  dogm atic m aps. M atching 
is to  be an tic ip a ted , b u t th a t  i t  will be as 
precise as has been claim ed is n o t to  be 
expected.

Schuchert p resen ts a  useful sum m ary  of 
the geological sim ilarities an d  differences

betw een th e  opposing A tlan tic  lands. He 
adm its  th a t  W egener is correct in connecting 
th e  Caledonian tren d s  of B rita in  w ith  those 
of N ew foundland (Fig. 2) b u t he denies th a t  
th e  H ercyn ian  tren d s  of E urope connect 
w ith  th e  A ppalachians. A gainst th is  view 
we m ay refer to  B ailey ’s tec ton ic  m aps of

Caledon l a n



208 T H E  M IN IN G  M AGAZINE

E urope and  A m erica, an d  his ex p lan a to ry  
s ta te m en t of th e  com parison (4). “ F or 
th e  la s t tim e le t us tak e  b o a t across th e  
A tlan tic , th e re  to  v isit th e  A m erican rep re ­
sen ta tiv e  of th e  H ercyn ian  System . W e 
know  exactly  where to  go. F rom  N ew T o rk  
sou thw ards, th e  north -w est fro n t of th e  
A ppalachian  com plex consists of folded and  
often  ov erth ru st Palaeozoic sed im ents th a t  
ex tend  upw ards in to  Coal M easures.” The 
la tte r , he tells us, were “ derived from  the  
w aste of th e  growing H ercyn ian  M ountains, 
and  we follow B e rtra n d  in  our th o u g h ts  to  
South  W ales, th e  R uhr an d  U pper S ilesia.” 
A m ost rem arkable fea tu re— recognized by  
W egener an d  em phasized b y  B ailey— is th e  
w estw ard  convergence of th e  H ercyn ian  
an d  Caledonian chains. On th e  east th ey  
are far a p a r t in  P o land  a n d  L ap lan d  respec­
tively . T hey  com e in to  co n tac t in  S outh  
W ales an d  Ire land , b u t th e  g rea ter p a r t  of 
Ire lan d  still lies betw een th e  tw o fron ts. 
Across th e  A tlan tic  th e  geology of th e  
A tlan tic  S ta tes  “ is sum m arized  in  th e  
w ords Where m ountains cross,” a n d  finally, 
“ th e  H ercyn ian  M ountain  fron t steps clear 
of its  Caledonian predecessor.” The crossing 
begun in  S outh  W ales is com pleted  in  
Pennsylvania.

I t  is equally  s ta rtlin g  to  find th a t  th e  
o v erth ru st C aledonian fron t has been  d is­
covered along th e  east coast of G reenland  
precisely w here one w ould look for i t  if 
G reenland h ad  form erly  linked  up  th e  
N orth-w est H ighlands w ith  S pitzbergen. 
As show n on Fig. 2, th e  no rth -w est m arg in  
of th e  Caledonian chain  is m issing from  
N orw ay. W as it  to rn  aw ay w hen G reenland  
broke loose an d  began  its  h y p o th e tica l 
d rift to  th e  w est ?

T urn ing  now to  th e  S outh  A tlan tic  w ith  
du  T oit as our gu ide,1 we find  a  sim ilar 
set of tec ton ic  coincidences. P re-D evon ian  
folds know n as th e  Brazilides  t re n d  from  
Minas (Brazil) to  M aldonada (U ruguay). 
Across th e  A tlan tic  are th e  po st-N am a 
foldings ex tend ing  from  L u d eritz  to  Caledon 
(PD in Fig. 2). N ot only is th e re  a  general 
lithological resem blance betw een  th e  tw o 
belts of folded s tra ta ,  b u t in each  a rea  th e  
la tte r  are invaded  by  sim ilar g ran ites  and  
succeeded by  sim ilar successions of D evonian 
and  G ondw ana form ations, including  la te  
Carboniferous tillites. In  b o th  th e  Cape 
and  th e  A rgentine, m oun ta in -bu ild ing  se t 
in again abou t the  beginning of th e  Triassic. 
The Gondwanide$ of S outh  A m erica are 

1 See m ap, page 247.

crum pled  an d  o v e rth ru s t to  th e  n o r th ; 
so are th e  corresponding Cape foldings of 
S outh  A frica (TT in  F ig. 2). J u s t  as in  the 
n o rth e rn  hem isphere a crossing begun  on the 
E u ropean  side is com pleted  on th e  American 
side, so here th e  foreshadow ed crossing beyond 
th e  e s tu a ry  of th e  L a P la ta  is accom plished 
beh ind  Cape Tow n.

Reference should  be m ade to  du  Toit’s 
book for a  p resen ta tio n  of a  m ost rem arkable 
series of parallels (stra tig raph ica l, palaeonto­
logical, tec ton ic , m agm atic , an d  climatic) 
in  th e  geological h is to ry  of th e  opposing lands 
of th e  S ou th  A tlan tic , th e  w hole assemblage 
of d a ta  po in ting  persuasively— unless Nature 
be a  m isleading w itness— to  th e  probability 
of a  fo rm erly  closer un ion. A n attem pt 
has been m ade by  S chuchert b o th  in the 
Sym posium  (1) a n d  in  a  review  (5) of du Toit’s 
book to  exp lain  th e  resem blances in  term s of 
o rthodox  geology ; to  deny  th a t  they  have 
th e  far-reach ing  significance th a t  is claimed 
for th em  ; a n d  so to  deal “ a  crushing blow ” 
to  th e  d rift hypothesis. T his adverse 
critic ism  du T o it has no difficulty in 
answ ering effectively (6). I t  is worth 
no ting , how ever, th a t  these doughty 
an tag o n is ts  differ less th a n  m ight be 
im agined. A vow ed iconoclast as he is towards 
th e  W egener hypo thesis, Schuchert feels 
“ obliged to  conclude th a t  th e  continents 
do ac tu a lly  m ove ex tensively  ” in  order to 
explain  th e  c ru s ta l shorten ing  im plied by 
m o u n ta in  s tru c tu re s , a n d  he quotes the 
im pressive s ta te m e n t of T erm ier th a t the 
m oun ta in s  of C en tra l A sia represent a 
c ru sta l fo reshorten ing  w hereby  3,600 miles 
have  been reduced  to  1,845 miles. Van der 
G rach t n a tu ra lly  po in ts  o u t th a t  if lateral 
m ovem ents of th e  order of 1,800 miles be 
ad m itte d , th en  co n tin en ta l d rift even on the 
scale v isualized  by  W egener becomes fully 
possible. On th e  o th er h an d  du Toit quite 
reasonab ly  differs from  W egener by  ruling 
o u t ac tu a l con tig u ity  of th e  present con­
tin e n ta l borders as unw arran ted . He is 
co n ten t to  assum e th a t  th e  d istance between 
th e  opposed shore lines was never less than 
250-500 m iles, th e  in te rven ing  space being 
then , of course, con tinen ta l, w ith or without 
tem p o rary  invasions of shallow  seas.

This d ep a rtu re  from  th e  closely fitting 
shores of W egener is justified  by  th e  geological 
evidence, and  is essen tial from  th e  point of 
view of isostasy. Seism ological evidence 
m akes it  clear th a t  th e  A tla n tic  floor differs 
from  th a t  of th e  inner Pacific in  having a 
th in  and  p a tch y  covering of sial. Indeed,
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the S-shaped cen tra l swell of th e  A tlan tic  
transm its surface seism ic w aves a t  alm ost 
the same velocity  as a  belt of sial of con­
tinen ta l th ickness w ould do. Now th is  is 
just the  surface s tru c tu re  th a t  w ould be 
expected to  resu lt from  th e  stre tch ing  th a t  
would necessarily accom pany th e  drifting  
apart of tw o con tinen ta l areas. Betw een the 
separating slabs of sial there  w ould be a 
belt th a t w ould becom e increasingly th inner, 
by flowage in th e  lower levels, and  b y  fractu re 
and fau lting  in  the  b r ittle  upper levels (7). 
Molengraaff and  T ay lo r (1) b o th  regard  
the m id-A tlantic swell as th e  c ica trix  of the  
main fractures th a t  led  to  separation , and  
van der G racht is inclined to  agree. If now 
we imagine the  con tinen ta l slabs to  be closed 
up again, i t  w ill read ily  be realized  th a t  
the swell an d  th e  th inned -ou t sial of the 
adjoining ocean floor w ould be crowded 
together in to  a  b road  be lt of con tinen ta l 
thickness form ing a  lan d  m ass th a t  w ould 
intervene betw een th e  p resen t coast lines 
and prevent the ir con tac t by  some hundreds 
of miles.

S i m i l a r i t i e s  B e t w e e n  M i n e r a l  
P r o v i n c e s .— In du  T o it’s P residen tia l 
Address (3) he views S outh  A m erica no longer 
as a rem ote con tinen t, b u t as a  close rela tion  
which m ay be expected  to  have m ineral 
deposits akin  to  those of S outh  Africa. 
E xpectation is fulfilled on a  spectacu lar 
scale in th e  case of th e  d iam ondiferous 
deposits. O ccurrences of la te  Cretaceous 
kimberlite an d  alno ite have been found in 
Rio de Jan e iro  an d  Minas, an d  th e  fam ous 
deposits of th e  D iam an tina  area  are now 
known to  be e ru p tiv e  breccias filling gigantic 
pipes or fissures like those of th e  S altpe tre  
Kop type in th e  Cape. F u rth e r  n o rth  the 
diamondiferous a rea  of th e  G uianas is 
m irrored across th e  ocean by  those of L iberia 
and the  Gold Coast. H ere too  th e re  are 
gold deposits on each side an d  it is fu rth e r 
notew orthy th a t  th e  be lt of S ilurian and  
Devonian rocks of th e  Lower A m azon 
Syncline appears to  be con tinued  th rough  
the Gold Coast in to  th e  Sahara. These and  
many o ther strik ing  re la tionsh ips go far to  
support du  T o it’s con ten tion  th a t  “ it  is 
surely m ore th a n  m ere coincidence th a t  the  
world’s d iam ondiferous deposits, s itu a te d  
near to  or upon  th e  coast, should be all b u t 
confined to  th e  regions lapped  by  th e  South  
A tlan tic .”

D u T o it n ex t com pares th e  m anganese 
occurrences of B razil w ith  those of G riqua- 
land W est, and  he shows th a t  even so

academ ic a  problem  as th a t  of con tinen ta l 
d rift m ay  have p rac tica l bearings in  the  
field of m ining. M inerals found in a  p articu la r 
geological se tting  on one side of th e  A tlan tic  
m ay n o t un reasonab ly  be looked for in  sim ilar 
se ttings on th e  o ther side.

I t  is w orthy  of no tice in  th is  connection  
th a t  it has recen tly  been show n by  A rth u r 
B ray  (8) th a t  th e  source of th e  Gold Coast 
ban k e t la y  to  th e  sou th -east, and  th a t  the  
deposits them selves rep resen t e ither a river- 
d e lta  or a  lit to ra l shingle-beach. T hus 
where th e  A tlan tic  now lies th e re  m ust 
fo rm erly  have  been a  g rea t river, possibly 
tran sp o rtin g  gold from  a  co n tin en t th a t  has 
since e ith er subsided  far b en ea th  th e  waves, 
or d rifted  aw ay to  th e  w est w here, perhaps, 
p a r t  of i t  is s till to  be recognized in  the  
auriferous tra c ts  of th e  G uianas an d  B razil.

(  To be continued. )
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COMMERCIAL ASBESTOS IN TH E UNION OF 
SOUTH AFRICA

By T U D O R  G. T R E V O R , A .R.S.M .,
Late Secretary of Mines and Works, Northern Rhodesia, sometime Inspector of Mines, Transvaal.

The o u tp u t of com m ercial asbestos from  th e  
U nion of S outh A frica has been stead ily  rising 
for m any  years past. In  the  year 1911, th e  
first year of Union, i t  was valued  a t  £20,839, 
by  1920 th e  value h ad  risen to  £114,195, 
by 1926 to  £216,466, a n d  for 1927 th e  value 
was £343,301. The re tu rn s  for 1928 are

Of th e  foregoing v arie tie s  chryso tile  is the 
w hite  silky  v a rie ty  so large ly  produced by 
C anada an d  S ou thern  R hodesia  : crocidolite 
is th e  b lue Cape asbestos, an d  am osite is a 
coarse yellow  v a r ie ty  b u t of particularly 
long fibre w hich is, so far, on ly  found in 
th e  T ransvaal.

M a p  o f  S o u t h  A f r i c a , s h o w i n g  p o s i t i o n  o f  A s b e s t o s  F i e l d s  i n  R e l a t i o n  t o  P r i n c i p a l  R a il w a y s

a n d  P o r t s .

not y e t published, b u t for th e  te n  m onths 
up  to  O ctober th e  figures to ta l £327,334, 
so the  o u tp u t is still increasing a t  an  
encouraging ra te , and  th e  U nion p roduction  
bids fair in a few y ea rs’ tim e to  riv a l th a t  
of S outhern  Rhodesia.

Three d istinct varie ties of th e  m ineral 
are now being produced, th e  re la tiv e  o u tp u t 
and  values for th e  first ten  m on ths of 1928 
being as follows :—

Chrysotile
Crocidolite
Amosite

Value P er ton.
Tons. £  /
9,731 173,359 or say  17-8
4,379 98,450 ,, 22-5
5,454 55,525 ,, 10-2

Chrysotile was first discovered in the 
escarpm en t of th e  D rakensberg  in the 
C aro lina d is tric t of the  T ransvaal some 
25 m iles east of C arolina Town and  railway 
s ta tio n . The occurrence consists of a series 
of para lle l veins of cross-fibre chrysotile, 
occupying a  position  in  a  bed  of serpentinous 
do lom ite overlying a  th ic k  igneous sill, and 
ou tcropping  for a  d istance of several miles 
along the  upper escarpm ent of th e  moun­
ta in . The escarpm ent here m akes what 
m igh t be described as a  clean-cut tab le  edge 
w ith  deep short “ kloofs, ”  or “ corries, ” 
cu ttin g  in to  it, and  inden ting  it  to  th e  depth
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of half a  mile or so. I t  is noticeable th a t th e  
asbestos is b e tte r  developed a t th e  resulting  
ou tstanding  po in ts of th e  escarpm ent, 
than in th e  re-en tering  angles form ed by  
these kloofs. The asbestos produced  was of 
extrem ely good qu ality , an d  near th e  surface 
lengths up  to  four inches were no t uncom m on. 
The whole form ation  dips in to  the  m ountains 
at an angle of ab o u t seven degrees, an d  there  
is, in the w rite r’s m ind, no d oub t b u t th a t  bo th  
the to ta l q u an tity  of asbestos in th e  sections 
mined, and the  leng th  of fibre ob ta ined , 
decreased as the  dep th  from  th e  surface 
increased. The m ines have been worked

in term itten tly  since ab o u t 1905 an d  the  
deepest workings from  th e  ou tcrop  down the  
dip ex tended  som e 300 feet. In  th e  neigh­
bourhood of th e  surface the  operations 
appeared to  be profitable, b u t in  every  case 
there was a  g radua l increase in  expense and  a 
falling off in  o u tp u t as th e  dep th  increased. 
In other p a r ts  of th e  co u n try  w here sim ilar 
conditions occur, th a t  is to  say  w here the 
dolomite has becom e serpentinous th rough  
igneous in trusions, sim ilar veins of chrysotile 
have been repo rted , b u t, so far as is known 
to the w riter, none of these have y e t been 
worked.

Some fo rty  m iles to  th e  n o rth  of the  
Carolina deposits, also in the  escarpm ent

of th e  D rakensberg , in  exactly  sim ilar 
topographical, though  in  en tire ly  dissim ilar 
geological, surroundings, lie th e  m ain  chryso­
tile  deposits of th e  U nion. These are owned 
b y  th e  A m ian thus Com pany an d  th e  M unnik 
M yburgh C om pany an d  have been w orked 
successfully for the  p as t nine years. The 
m ines lie ju s t under th e  lip  of th e  escarpm ent 
of th e  K an to o r M ountain  ab o u t tw o miles 
from  th e  village of K aapsche H oop. The 
top  of th e  m oun ta in  here, as a t  Carolina, 
consists of dolom ite an d  B lack Reef q u artz ite , 
b u t com ing up  from  th e  east is a  ridge of 
ancien t schists of th e  Jam estow n  series w hich

passes unconform ably  under it. In  these 
schists is an  cu tcrop of serpentine some tw o 
miles in  w id th  and  in  th is  th e  chrysotile veins 
h ave been developed. There are two 
chrysotile horizons know n as th e  “ Griffin ” 
an d  th e  “ R ibbon  ” lines. The ac tua l 
ou tcrop  of asbestos has been traced  for m ore 
th a n  th ree  miles, b u t since th e  serpentine 
goes on for m any  miles, ce rta in ly  over 
tw en ty , it is no t im probable th a t  extensions 
will be found. The seam s of chrysotile 
are spread  over a  th ickness of som e tw elve 
feet an d  dip conform ably  w ith  th e  s tra ta  
a t  an  angle of abou t ten  degrees. The seam s 
are crowded toge ther and , according to 
A. L. H all, up  to  th ir ty  parallel seam s m ay

T y p e  o f  C o u n t r y  i n  D r a k e n s b e r g  F i e l d s .
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be counted  in  a  section of one foot, an d  in 
some cases th e  stoped  rock  m ay  yield 
40%  of fibre. The y ield for th e  m ine w hen 
th e  w riter last v isited  th e  p ro p erty  was said 
to  be 5%  fibre, of w hich 73%  were grades 
betw een g inch and  £- of an  inch in  leng th , 
10% being longer th a n  f ,  an d  17%  sho rte r 
th an  N either on the  A m ian thus mines, 
nor on the  adjoining ground  has an y  tendency  
been observed for th e  q u a lity  or q u a n tity  
of the  fibre to  d im inish w ith  d ep th  as is 
such a  m arked  fea tu re  a t  Carolina.

So far as can be seen th e re  are  no reasons 
to  suspect a short life to  these m ines, and

C a r o l i n a  A s b e s t o s  F i e l d .— Section of edge of B erg show ing asbestos horizon [after Hall]. A . Igneous 
sills. B . Q uartz ite  and  conglom erate. C ,  D olom ite. A s. A sbestos horizon.

45 m iles in  leng th , th e  m iddle 75 
m iles an d  th e  ea ste rn  200 miles. The 
asbestos-bearing  rocks have  therefore 
an  effective ou tcrop  of som e 320 miles. The 
ac tu a l th ickness of th e  asbestos-bearing 
rocks is e s tim a ted  by  H a l l1 a t 2,500 feet, but 
as th e  d ip  is ex trem ely  variab le , th e  width 
of th e  ou tcrop  varies g rea tly  from  point to 
po in t w ith  a m inim um  of five an d  a  maximum 
of th irty -five  miles. The asbestos occurs 
in  in te rbedded  veins w hich ru n  in  groups 
m ore or less anyw here w ith in  th e  thickness

1 Asbestos in  th e  U nion of South  Africa, A. L. 
H all. M emoir No. 12 of th e  Geological Survey of 
S. Africa. P retoria , 1918.

extensions to  th e  east are  p robable. To th e  
west also, where th e  serpentines em erge again  
in  the  valley  of th e  E lands R iver, new  dis­
coveries are possible. In  all th e  ancien t 
schists of the  Jam estow n  series, w hich 
occur in m any  places, b o th  in  th e  E aste rn  
T ransvaal and  in N ata l, se rpen tine  is a 
com mon occurrence and  asbestos has 
frequently  been repo rted  ; i t  is by  no m eans 
unlikely therefore th a t  fu tu re  discoveries of 
chrysotile m ines m ay be m ade. In  fact 
such a  discovery is rep o rted  from  th e  farm  
K aalkloof in  the  d is tric t of C arolina, an d  
is favourab ly  no ted  in th e  la st rep o rt of th e  
Inspec to r of Mines for th a t  d istric t.

Crocidolite or “ Cape Blue asbestos 
has been w orked in  th e  n o r th  of th e  Cape 
Colony since 1893. The deposits occur in 
th e  Low er G riqua Tow n series— corre­
sponding  to  th e  P re to ria  series in  th e  Trans­
v aa l— w hich is a  series of h a rd  ferruginous 
shales m aking  ridges of h igh  ground  or hills 
w hich s tre tch  from  som e tw e n ty  m iles south 
of th e  O range R iver n ear P rie sk a  fo ra  distance 
of no less th a n  200 m iles n o rth  to  the 
M ashow ing R iver a t T senin , no rth  of 
K urum an . In  th e  sou thern  p o rtio n  th is ridge 
is rep e a te d  th ree  tim es by  faulting  or 
folding. The m ost w esterly  line is some
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of the  series. A group or “ reef m ay
consist of an y  num ber of veins, u sually  
from th ree  to  seven sp read  ou t over a  th ic k ­
ness of a  foot o r two. No one seam  persists 
for m any feet, b u t th e  group or “ reef ” 
may continue for several hu n d red  yards 
and m ay then  b reak  off an d  ap p ear again 
on a sligh tly  h igher or lower level. U nder 
these circum stances sy stem atic  m ining is 
impossible. There is no trouble w ith  w ater in 
the mines which are all “ bone ” d ry , no r does 
ventilation w orry  th e  labourers, an d  m ost of

peculiar class of n a tiv e  labou r available, 
th e  financial resu lts are p ro b ab ly  m ore 
p ro fitab le  th a n  could be o b ta in ed  by  an y  
a t te m p t a t sy stem atic  m ining. O ver the  
whole a re a  th e  clim ate is a r id  and  p rac tica lly  
desert, an d  th e  question  of finding 
w ate r for th e  necessities of organized m ining, 
w ould, in itself, in th e  case of m ost of the  
deposits, p u t such m ining ou t of the  question. 
As it  is, th e  labourers are satisfied w ith  w hat 
w ate r th e y  can find for them selves, u sually  
p robab ly  n o t m ore th a n  a  p in t or so per m an 
per day, an d  live as th e y  love to  do in  te m ­
p o rary  shelters and  “ pondockies ” which 
w ould be im possible in  ano ther clim ate or 
to  an y  o th er people.

N .
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the m ining up  to  d a te  has been qu ite  
unorganized. E xcep t for th e  general 
managers, th e re  are few m en of E u ropean  
birth or m ining experience on th e  fields. 
As a ru le  an  A frikander of local ex trac tio n  
is in charge of a  p ro p e rty  and  he gives out 
sections to  half-caste  B echuana-K oranna 
native w orkers on a  form  of tr ib u te , or piece 
work. These na tiv es  g rub  ou t th e  m ineral 
in any w ay th e y  please, cobbing i t  and  
receiving so m uch per sack  for th e  cobbed 
m aterial, w hich is tak en  to  h eadquarte rs  
to be dressed an d  sorted . In  a  few cases 
the owners h av e  p u t in  long ad its  on th e  
" reef,” in  which case blocks for stop ing  
are given ou t to  th e  coloured tribu to rs . 
The resu lts  of these m ethods of m ining look 
more like m agnified ra b b it w arrens th an  
mines, b u t ta k in g  all th e  circum stances of 
the case in to  consideration , and  given the

A m i a n t h u s  M i n e .— Section of face [after Hall].

The deepest w orkings of w hich the  w riter 
has h ea rd  are no t m ore th a n  250 ft. below 
th e  surface, b u t some of th e  ad its  are over
1,000 ft. in  length . There is a belief th a t  the  
fibre gets sho rte r in  dep th , b u t th a t  th e  ac tu a l 
q u a n tity  in  a section is no t affected by  th is  
cause.

W ith  regard  to  th e  fu tu re  of th e  field all 
th a t  one can say  is th a t  p robab ly  no t one- 
tw en tie th  of th e  know n occurrences have 
been opened up, and  th a t  th e  fields are of 
such g rea t ex ten t and  so sparsely  inhab ited  
th a t  there  m ust be m any  m ore deposits to  
be found th a n  have y e t been recorded. U nder 
these circum stances th e re  is no reason to  
set an y  lim ita tio n  to  th e  life of th e  fields as 
a t  p resen t w orked. On th e  o ther hand , as to  
increasing th e  o u tp u t by  m ore in tensive w ork 
g rea t difficulty is foreseen, for th e  q u a n tity  
of B echuana-K oranna labou r is s tr ic tly  
lim ited , and  no o ther w orkm en could be
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em ployed econom ically on th e  p resen t 
system .

Crocidolite also occurs in  th e  T ran sv aal 
in  th e  sou thern  portion  of th e  P ie te rsbu rg  
d istric t. The rocks here— th e  Low er P re to ria  
series— are geologically th e  sam e as those 
called the  Lower G riquatow n series, w hich 
ca rry  the  m ineral in  th e  Cape Colony. The 
asbestos-bearing rocks are, in  h an d  specim ens, 
id en tical w ith  those of th e  Cape, though  on

am osite for a  d istance along th e  s trike  of 
som e tw en ty  m iles from  M ’P a th e le ll’s River 
to  w here th e  fo rm ation  crosses th e  Olifants 
R iver in to  th e  L ydenburg  D is tr ic t. I t  is 
curious th a t  w hile th e  tw o varie ties are 
associa ted  n o rth  of th e  O lifan ts R iver, south 
of th e  riv er on ly  am osite  occurs. The general 
m ode of occurrence is s im ilar to  th a t  in  the 
Cape Colony, b u t owing to  th e  deep erosion 
of th e  valleys an d  gullies m uch greater

T y p e  o f  C o u n t r y  i n  C a p e  A s b e s t o s  F i e l d s .

ad v an tag e  m ay  be ta k e n  of ad it working, 
a n d  th e re  seem s to  be m ore chance of carrying 
o u t m in ing  on an  organized plan, the only 
d isad v an tag e  being th e  excessive hardness 
of th e  rock, w hich, in  som e places, may 
render hand -d rilling  im practicab le. Though 
considerable q u an titie s  of crocidolite may be 
w on from  th is  area, th e  w rite r  is inclined to 
th in k  th a t  th e  m ain  p roduction  will be of 
am osite.

A m osite .— As rem arked  above th e  asbestos- 
bearing  line of th e  S ou th  P ie te rsbu rg  district 
crosses th e  O lifan ts R iv er in to  th e  district 
of L ydenburg , b u t w hereas in  th e  former

W  1 7 ° S

the  whole those of th e  P ie te rsbu rg  d is tric t 
are h a rder an d  m ore in d u ra ted . T he physical 
features of th e  co u n try  an d  th e  clim ate, 
however, are en tire ly  different. In  th e  Colony 
the  coun try  is an  arid  desert of low relief in  
which th e  “ asbestos m oun ta in s ” — though  
th ey  are in  rea lity  only  low hills— m ake a 
m arked feature . In  th e  P ie te rsbu rg  d is tric t 
the  clim ate is hum id  an d  th e  co u n try  
ex trem ely  m ountainous, consisting  of knife- 
edge ridges sep ara ted  by  narrow  im passab le 
gullies. The whole of the  ferruginous shales 
over a section som e tw o m iles in  w id th  ca rry  
seam s of asbestos, e ith er crocidolite or

E  1 7 °N
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C a p e  A s b e s t o s  F i e l d .— Section across K urum an H ills [after Rogers]. 1. Lower Cam pbell R and  Series 
(Dolomites). 2. Lower G riquatow n beds (with crocidolite). 3. Middle G riquatow n beds.
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C a p e  A s b e s t o s  F i e l d s .— Section showing 6  in. 
fibre in nine seams over 8 ft. [after Hall].

district bo th  th e  am osite an d  crocidolite 
varieties are p resen t, in  th e  la t te r  am osite  
is enorm ously developed w hile crocidolite 
is absent. This developm ent reaches a 
m agnitude quite  unknow n in a n y  o ther 
asbestos field, for in  some portions of 
the line, for m ore th a n  tw o m iles on 
the farms S trea th am  an d  Penge, th e  seam s

of am osite ru n  w ith  such regu la rity  and 
persistence th a t  th e y  have been developed 
as regu larly  as a  b an k e t m ine m igh t be, and  
regu lar stope p lans and  value p lans are 
possible.

The p rincipal asbestos horizon lies some 
200 ft. above th e  base of th e  shales an d  the  
fibre is no t sc a tte red  th rough  th e  whole 
fo rm ation  as is usually  th e  case elsewhere. 
Much of th e  fibre is over six  inches in  leng th  
an d  a  very  large p ropo rtion  over th ree  inches. 
Two m ines, th e  “ E gn ip  ” and  “ A m osa ,” 
have developed th e  beds down to  350 ft., 
an d  no deterio ra tion  of th e  fibre, e ith er in  
q u a lity  or q u an tity , has been no ted . A 
section 21 ft. across, gives a  com bined w idth  
of fibre of 30 m ches in  n ine seam s runn ing  
from  th ree -q u a rte rs  of an  inch up  to  seven 
inches in w idth, and  sim ilar sections are by  no 
m eans rare. Some years ago th e  m anager of 
th e  “ A m osa ”  m ine estim ated  th a t  down to  
the  300 ft. ievel on th a t  m ine over 100,000 tons 
of fibre were in  sight. The chief difficulty 
in  th is  area  arises from  th e  m ountainous 
n a tu re  of th e  locality , w hich m igh t alm ost be 
described as lying a t  th e  b o tto m  of a  canon— 
to  w hich access is im possible w ithou t great 
expense in road-m aking  ; otherw ise, labour 
is cheap and  p len tifu l, th e  clim ate reasonably  
good, an d  th e re  are no m ining difficulties. 
F o r th e  am osite v a rie ty  of asbestos there  
has no t, however, been a  good m arke t in  the 
p as t, for reasons given b e lo w ; otherw ise 
th e  developm ent w ould have been very  
m uch greater.

T y p e  o f  C o u n t r y  i n  P i e t e r s b u r g  A s b e s t o s  F i e l d .
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0 / / fo n t's

L y d e n b u r g  A s b e s t o s  F i e l d .— Section showing am osite  horizon on Penge [after Hall[. A . Time-ball 
hill quartz ites. B. Ferruginous shale. C. B e v it’s Conglomerate. D. Igneous sills. E. Dolom ite. Length

of section 11- mile.

To sum  up the  position  an d  p rospects of 
th e  asbestos m ining in d u stry  in  th e  U nion 
of S outh  Africa, th e  following generalizations 
m ay, in  th e  w rite r’s opinion, be accep ted  :■— 

Chrysotile.— The o u tp u t from  th e  p resen t 
m ines will p ro b ab ly  be m a in ta in ed  an d  even 
increasing for some years to  come. T here is 
also a  s trong  p ro b ab ility  th a t  new  m ines 
will be discovered, an d  it should  therefore 
cause no surprise if th e  o u tp u t becomes 
doubled in  th e  n ex t few years.

Crocidolite.—The p resen t o u tp u t m ay  be 
continued  for m an y  years, even indefin itely ,

b u t i t  is doub tfu l, ow ing to  labour and 
clim atic  difficulties, if th e  o u tp u t from the 
Cape can  be v e ry  m uch  increased. From 
th e  P ie te rsb u rg  d is tr ic t of th e  Transvaal a 
very  considerable increase m ay  occur.

A m osite .— W ith  a  keen m a rk e t for this 
m a te ria l, a n d  th e  dem and  increasing, the 
o u tp u t could be doub led  in  a  very  short time, 
an d  m a in ta in ed  for years, b u t i t  is not likely 
to  d isplace th e  o th e r varie ties, as by reason 
of its  coarse te x tu re  its  use is confined to the 
m a n u fa c tu re  of th e  rougher varieties of 
p roducts.

V h d  t h  o v e r a ll  
5 '

W id th  o v e ra ll

1 7 '

2 0 '  
F ta r d  S h a l e

271
•S h a /e

2 "  : 
l / f 3/t, F ib re 4 ' 6' Fibre

7 " F  I b re

2 ’A 2 ’
L y d e n b u r g  A m o s i t e  F i e l d .— D iagram m atic  section  on m ain  No. 1 l e v e l  Penge.

Institu te  o f M etals.—T he 21st A nnual 
G eneral M eeting of th e  In s titu te  of M etals 
was held  in  London on M arch 13 an d  14, a t  
w hich i t  was ap p ro p ria te  th a t  announcem ent 
could be m ade th a t  m em bersh ip  h a d  now 
passed the  2,000 m ark . The following 
papers were p resen ted  :— Special P roperties 
of E u tectics an d  E u te c to id  A lloys in  B in ary  
M etallic System s, by  P. S aldau , of the  
U niversity  of L eningrad. W ork-Softening 
and  a T heory  of In te rc ry s ta llin e  Cohesion, 
by  F. H argreaves an d  R . J . Hills. The 
C onstitu tion  of C adm ium -R ich A lloys of the 
System  Cadm ium -Gold, b y  P. J .  D u rran t.

The Age H ardening  of some Aluminium 
Alloys, b y  M arie L. V. G ayler and  G. D. 
P reston. B rittleness in  Arsenical Copper— 
II , b y  C. Blazey. The S ystem  Magnesium- 
Zinc, b y  W . H u m e-R o th ery  an d  E. 0. 
Rounsfell. An Im proved  E lectric  Resistance 
F urnace, b y  W . R osenhain  an d  W. E. 
P ry therch . R ecent D evelopm ents in Electric 
Furnaces, b y  D. F . Cam pbell. Alloys of 
Zirconium — II, b y  C. Sykes. Resistance of 
Lead to  In d en ta tio n , by  J .  N ew ton Friend 
and  b y  the  sam e au th o r The Solution of 
P lain  an d  A m algam ated  Zincs in Electric 
B atte ries and  the  S ilver C onten ts of Ancient 
and  M ediaeval Lead.



LIGHT STEEEL SETS AS MINE ROADWAY 
SUPPORTS

By R. E. RICKARD, Assoc.Inst.M.M.

The use of steel or iron sets for th e  support 
of levels, galleries, e tc., has been the  subject 
of numerous papers, and  m in in g 'tex t-b o o k s 
usually devote space to  th e ir  app lication  and  
limitations.

In most instances, the ir use has been con­
fined to  the  suppo rt of m ain haulage roads, 
where s tra ta  have se ttled , w here th e  pressure 
is uniform and  liable to  rem ain  constan t.

or “ re-tim bering, ” has, in  m ost cases, 
resu lted  in  th e  abandonm ent of th e ir  use.

W ith in  recen t years, a new  d ep a rtu re  in 
m etallic suppo rts  for galleries has been 
developed in  th e  coal m ines in  th e  Loire 
B asin and  elsew here in  F rance. A fter o b ta in ­
ing very  sa tisfac to ry  resu lts w ith  th is  class 
of support, th e  w riter believes its  adoption  
m igh t be successfully ex tended  to  certa in

In the m ajo rity  of cases th e  se ts consist of 
steel H -girders or heavy  steel rails. The 
obvious advan tages of these m etallic supports 
in perm anen t roads can be read ily  
appreciated, b u t, h ith e rto , th e ir  adoption  
has generally  been found unsu itab le  in 
tem porary or less perm anen t w orkings 
subject to  varied  an d  irregu lar pressure. 
Under th e  la tte r  conditions, the  first cost, 
the rap id  deflection an d  ru p tu re  of th e  steel, 
and m ain ly  th e  difficulty and  cost of replacing

m etal m ines, w here close tim bering  of levels 
is necessary, as in  soft-ore m ines, p articu la rly  
in  countries w here good tim ber is scarce 
an d  costly.

E ach  se t consists of tw o m ild  steel bars 
(rectangular cross section 30 m m . b y  40 m m .), 
b en t so as to  form  an  arch  of un iform  shape 
(Figs. 1 and  2). A sim ple b u tt- jo in t is used 
to  connect th e  tw o bars a t the  apex. This 
sim ple jo in t can be m ade by  an y  m ine 
b lacksm ith , and  th e  bars are ben t cold w ith 
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a bending m achine. Special in sta lla tio n s 
for th e  m an u fac tu re  of these ligh t sets have 
been m ade a t  F rench  m ines, w here g rea t 
num bers of th em  are em ployed.

T his supple m etallic se t is characterized  
by  its  flexibility, an d  in  th is  respect differs 
m ain ly  from  th e  usual steel or iron  set, w here

T he sets can  be m ade by  an y  m ine black­
sm ith  from  s tra ig h t-b a r  (mild) steel. 
(3) Strength .— O w ing to  th e ir  arched  shape, 
th e  sets resist p ressure b e tte r  th a n  tim ber, on 
condition  th a t  th e y  are well stow ed behind 
th e  lagging. The stow ing  is an  im portant 
factor. F ines only should  be used in filling

p erm an en t rig id ity  is aim ed a t. This 
flexibility  allows it, on th e  one hand , to  
deflect m ore or less evenly  w ith o u t break ing , 
according to  th e  pressure to  w hich th e  gallery  
or level is su b m itted , an d  on th e  o ther hand , 
to  be easily  w ithd raw n  an d  re-shaped  to  its  
original form , once th e  m axim um  lim it of 
deform ation has been reached  or th e  life or 
usefulness of th e  gallery  or level has been 
te rm inated .

These m ild steel se ts can be em ployed, 
w ith in  certa in  lim its, to  rep lace tim b er in  
th e  suppo rt of galleries, levels an d  inclines of 
sm all cross-section, in bed  m ining, d rift 
m ining, soft-ore m ines, or in m ines w here th e  
w orkings are sub ject to  m odera te  or g rea t 
pressure or "  c ru sh .” T hey  are  p a rticu la rly  
su ited  to  tem p o rary  or sem i-perm anent roads, 
which, in  th e  course of m ining opera tions an d  
stoping, are due to  d isappear. A t such  a  tim e 
th e  sets are w ithdraw n , re-shaped, an d  used 
over again.

T hey  offer th e  following ad v an tag es over 
tim ber under sim ilar conditions :— (1) L igh t­
ness.— A m edium  set weighs 55 kgs. as com ­
p ared  to  65-110 kgs. for a  p ine or fir set, 
15-20 cms. in  d iam eter a n d  g iv ing th e  sam e 
all-clear heigh t and  w idth . T ra n sp o rt is 
easily  effected. One m an  carries h a lf a  set 
w ith ease. (2) S im p lic ity  o f construction.—

th e  voids beh ind  th e  lagging. (4) Speed of 
setting .— W ith  experienced  labour, these sets 
are m ore qu ick ly  p laced  th a n  tim ber. More­
over, th e y  requ ire  less excavation  for a 
given heigh t an d  b read th . Miners and 
tim berm en  rap id ly  becom e proficient in the 
work. (5) E lim ina tion  o f waste.—-In timber­
ing, under m ost conditions, i t  is unavoidable 
to  e lim inate  a  certa in  am oun t of waste of 
tim ber, ends being  saw n off, jo in ts cut, etc.
(6) Reduction in  gallery or level maintenance.— 
Since th e ir  in troduc tion , a  g rea t reduction in 
m ain tenance costs has been experienced by 
m ines em ploying th is  m ethod  of support.
(7) Indestructib ility .— As has already been 
p o in ted  o u t these sets can easily  be with­
draw n, re-shaped  an d  used  over again. They 
can alm ost be considered indestructib le  and 
it  is in  th is  respect th a t  th e y  effect a great 
econom y in ce rta in  classes of mines.

G enerally speaking, w orkings protected by 
th is  m ethod  of su p p o rt, w ith  th e  complete 
rev e tm en t of p lanks, are  cleaner and freer 
from  rubb ish  an d  crum bling  m ineral or rock 
th a n  are tim bered  w orkings. In  a  mine, with 
which th e  w riter is connected , a  considerable 
q u a n tity  of b roken  tim b er is recovered from 
old w orkings an d  crushed  zones. The lagging 
or casing of th e  steel se ts has, up-to-date, 
been m ade exclusively  from  th is  broken
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tim ber, sawn up  in  convenient leng ths and  
thicknesses. E ven  b arre l s taves have been 
used w ith success.

Method o f  setting u p .— T he requ ired  
excavation hav ing  been m ade, shallow  
notches or “ h itches ”  are cu t in  th e  floor to  
tit the legs of th e  sets. A pair of sets are

-0~5oo ■ JL

JJ f'sfance P/ece

F i g . 3 .

section, sets m ade w ith  heavier bars  are 
recom m ended. A com bination  of th e  sm aller 
ty p e  w ith  th e  m edium  ty p e  is used where a 
w ate r d itch  is m ain ta ined . In  spo ts w here a 
b ad  floor occurs, pieces of old ra il or blocks 
of wood serve as sill-pieces. In  “ runn ing  ” 
ground, w ith  skilled labour, spiling or fore- 
poling can be carried  ou t w ith  perfect safety. 
To w ithd raw  th e  sets, th e  “ S ylvester ” 
p a te n t p rop-draw er or “ pu ll-jack  ”  is used.

placed a  p redeterm ined  d istance ap a rt 
and held in  position  by  six wood distance- 
pieces (Fig. 3). In  p rac tice  it  is found 
advisable to  se t th e  legs sligh tly  closer th a n  
the design. T his is im p o rta n t. The sets are 
spaced 20 cms. ap a r t (in very  heavy  ground) 
to 80 cms. ap a rt, 50 to  60 cms. being com mon. 
If the n a tu re  of th e  ground  perm its, a  g rea ter 
number of sets are placed a t a tim e, b u t the  
usual practice is to  com plete one set as soon 
as the necessary excavation  has been m ade. 
The lagging is th en  placed, com m encing 
at the bo ttom , an d  th e  space beh ind  the  
casing is com pletely filled or stow ed w ith  
mineral, fines if possible. A ll voids m ust be 
avoided, especially w here filling is th e  m ost 
difficult—a t th e  apex. The ideal lagging 
consists of s tra igh t-edged  p lank , 2 -3  cms. 
in thickness, cu t to  leng th  according to  the  
distance betw een th e  sets, and  ab o u t 10 cms. 
in width. U nder m ost m ining conditions, 
small planks, such as are requ ired  in con­
junction w ith  these sets, can, in  p a r t ,  be 
produced from  broken  tim ber from  crushed 
zones and  from  th e  w aste a t  th e  saw-mill. 
For levels or galleries of g rea ter cross-

Royal Society  o f A rts.— Before the  
Royal Society of A rts  on M arch 26 Mr. H. 
W arrington S m yth , th e  form er S ecretary  
of Mines an d  In d u stries  in  th e  U nion of 
South Africa, read  a  paper on th e  base 
metal and  m ineral resources of th e  Union, 
including coal, oil-shale, copper, tin , chrom e 
ore, and  asbestos. The a u th o r’s declared 
object w as th e  in struc tion  of those m em bers 
of the B ritish  A ssociation who will be visiting 
South A frica in th e  com ing sum m er.

British P aten t S ystem .—T h a t reform 
of th e  B ritish  p a te n t system  is u rgently  
needed is m ade ev iden t from  figures recen tly  
disclosed in  the  H ouse of Commons, showing 
th a t  the  ra te  a t  which applications are 
increasing is beyond  th e  ab ility  of the 
departm en t to  deal w ith. In  F eb ru ary  last 
th e  to ta l num ber of arrears of com plete 
specifications aw aiting  first exam inations 
am oun ted  to  8,400 and  th e  ra te  of increase is 
76 per week.



THE PRODUCTION OF SULPHUR FROM PYRITES 
BY SUBLIMATION OR VOLATIZATION

By A R T H U R  J. CADDICK, M.Inst.M.M.

The p roduction  of su lphu r from  p y rite s  
has been a sub ject of investiga tion  over a 
long num ber of years, th e  different processes 
em ployed being, am ong o thers, th e  d irect 
sub lim ation  or vo la tization  of th e  su lphur, 
the  burn ing  of th e  py rites  and  th e  trea tm e n t 
of th e  resu ltan t su lphurous gases for th e  
recovery of th e ir  su lphu r con ten t, an d  th e  
sub jecting  of hea ted  p y rites  to  th e  ac tion  of 
hydrogen an d  th e  recovery  of th e  su lphu r 
from  th e  re su lta n t gases.

In  th e  p resen t com m unication  i t  is 
proposed to  review  an d  record  th e  m ethods 
which have been used an d  ad v o cated  to  
o b ta in  th e  su lphur from  py rite s  b y  
sublim ation or vo la tization . These can  be 
considered under tw o m ain  headings : —

(1) To ob ta in  th e  first a to m  of th e  su lphu r 
of th e  pyrites, F eS 2, leaving p y rrh o tite  
or o ther iron  sulphides of th e  general 
com position F e (n)S(n+1).

(2) W ith  th e  ob ject of ob ta in ing  th e  whole 
of th e  su lphu r con ten t of th e  p y rites.

(1) D ealing w ith  th e  first head ing  for th e  
sub lim ation  of th e  first a to m  of su lphu r from  
the  pyrites, in general th e  reac tion  m ay 
be tak en  as

7 Fe S2 =  F e7 S8 +  3 S2.
T he d istilla tion  b y  ex te rn a l h ea tin g  has 

been p rac tised  th e  w orld  over, a n d  as far 
back  as 1863 som e 2,440 tons of su lphu r w ere 
produced in  B ohem ia b y  d is tilla tio n  in 
earthenw are tubes. The am o u n t of su lphu r 
recovered was ab o u t o n e-th ird  of th a t  con­
ta ined  in  th e  p y rite s  trea ted .

The sam e process was conducted  in  C hina 
for some hundreds of years b y  d istilla tion  of 
pyrites in  clay crucibles, less th a n  one-half 
of th e  su lphur con tained  in  th e  p y rite s  being 
recovered, an d  th e  p u r ity  of th e  p ro d u c t 
being 97%  to  98% . A t S t. G obain, F rance , 
d istilla tion  was conducted  in  a  clay  re to r t 
placed on th e  to p  shelf of an  o rd in ary  b u rn er 
for pyrites sm alls. L abin , t h e ” F rench  
investigator, uses a  fu rnace h ea te d  w ith
producer gas to  sublim e su lp h u r from
m inerals (French P a te n t 353,830), a n d
U rbasch uses a  v ertica l re to r t  ex te rn a lly  
hea ted  by  producer gas for th e  d is tilla tio n  
of py rites or spen t oxide, th e  oxygen-free 
p roducts being conducted  th ro u g h  th e
charge.

A sh a ft fu rnace is used  by  P idersen for 
th e  ex tra c tio n  of su lp h u r from  su lphide ores, 
b y  reg u la tin g  th e  a ir  supp ly  a t  th e  bo ttom  of 
th e  furnace in  w hich p y rite s  o r o th e r sulphide 
ore is ro as te d  along w ith  a  q u a n tity  of coke 
insufficient for th e  reduc tion  of th e  ore to 
m etal. The su lp h u r v ap o u r is distilled off 
an d  can  be su itab ly  collected (English 
P a te n t 152,887).

As regards con tinuous processes Hall in 
his 1912 an d  1913 E nglish  p a te n ts  claims to 
ob ta in  p a r t  of th e  su lp h u r b y  d istilla tion  bv 
th e  app lica tion  of a  d irec t reducing  flame, 
a n d  in  various U n ite d  S ta te s  paten ts a 
m oving m ass of py rites , w hile being agitated, 
is h ea ted  in th e  su b s ta n tia l absence of 
m ateria ls  capable of com bining w ith it to 
a  te m p era tu re  a t  w hich th e  loosely combined 
su lphu r a to m  is expelled. F resh  pyrites is 
con tinuously  in tro d u ced  in to  th e  heating 
cham ber an d  th e  desu lphurized  ore with­
draw n.

In  a  G erm an process, th e  m ateria l con­
ta in in g  su lphu r is h ea ted  in  th e  presence of 
a  gas w hich is in e rt to  su lphu r to a 
tem p era tu re  a t  w hich the. m olten  sulphide 
decom poses w ith  th e  separa tion  of elemental 
su lphur, a  low su lphu r m a tte  being left as 
residue (G erm an p a te n t 313,122).

M archal, dealing  w ith  th e  decomposition 
of iron  p y rite s  in to  ferrous sulphide and 
su lphu r h ea ts  th e  p y rite s  in  a vacuum  or in 
an  a tm osphere  of n itrogen , an d  s ta tes that 
decom position  com m ences a t 500° C., is 
m ore rap id  a t  550°, an d  a t 670° to  680° is 
com plete in  8 hours. A t 700° to  800° the 
su lphu r condenses, a t 850° th e  decomposition 
is com plete  in  2 hours, an d  a t  a  higher 
te m p era tu re , 1,200°, th e  residue contains 
sm all am o u n ts  of m etallic  iron. Decom­
position  is v e ry  ra p id  in  an  atm osphere of 
n itrogen  a t 850° C. (G. M archal in  Bull. 
Soc. Chim ., 1924).

F u rth e r  in fo rm ation  as regards tem pera­
tu re  necessary  is given b y  Rigg, w ho states 
th a t  w hen py rite s  is h ea te d  a t  a  tem perature 
below  its  m elting  po in t, 600° to  800°, in  the 
absence of air, a  p o rtio n  of its  su lphu r is 
expelled  and  m agnetic  su lph ide (pyrrhotite) 
is form ed (G. Rigg a n d  New Je rse v  Z inc Co., 
U.S. P a te n t 1,103,081).

Also in  th e  p a te n ts  of R igg a n d  th e  New
220
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Jersey Zinc Co., it is claim ed th a t  su lphur is 
obtained by  hea ting  py rite s  w ith  th e  exclusion 
of air to  600u to  800°, u n til i t  has passed over 
into p y rrh o tite  or m agnetic  sulphide (U.S. 
P aten ts 1,103,081-2).

In a  G erm an process an  electric fu rnace 
is used, th e  p y rite s  being h ea ted  w ith  silicon 
to a tem p era tu re  of ab o u t 1,500° ou t of 
contact w ith  air. Ferro-silicon is form ed, 
part of the  su lphu r is d istilled  off, and  p a r t 
remains w ith  copper as a m a tte  (Germ an 
Patent 310,526).

At M ount Lyell experim en ts were m ade in 
1916 w ith a  view to  ex trac tin g  p a r t of the  
sulphur con tained  in  sulphide ores before 
smelting, and  the  investigations resu lted  in 
an experim ental su lphu r-ex trac tion  p lan t 
being erected.

(2) T urning nex t to  vo la tization  w ith  the  
object of ob ta in ing  th e  whole of th e  su lphur 
content of th e  pyrites, th e  investigations 
conducted are very  m uch less th a n  those 
made to  ob ta in  the  first a to m  of su lphu r only. 
Of the investigations conducted  th e  following 
are the principal.

W right in  h is process tre a ts  th e  p y rite s  
in a tilting  electric m elting  furnace hav ing  a  
single carbon electrode in  th e  to p  an d  a 
metallic p la te  electrode in  th e  bo ttom . The 
top is closed and  the  su lphu r vapours are 
conducted th rough  an  opening in th e  to p  of

th e  condenser. The charge is h ea ted  to  
3,000° an d  it  is said  p rac tica lly  all of the  
su lphu r will d istil off, leaving a  b a th  of 
m olten  iron (English P a te n t 164,049, 1915). 
F rom  o ther investiga tions in  an  electric 
re to r t  furnace it  is s ta te d  th a t  w hen p y rite s  
is h ea ted  to  a very  h igh tem p era tu re  m ost of 
th e  su lphu r is set free, an d  is collected in th e  
d istilla te  (English P a te n t 26,128 of 1911).

In  a  N orw egian process p y rite s  is m elted  
in  an  electric fu rnace, an d  i t  is s ta te d  one 
half of the  su lphu r is lib e ra ted  a n d  one half 
m ay  be o b ta in ed  by  electro lysis (P a ten t 
176,779, 1921, N orsk  H ydro  E lek trisk
K vallsto fak tiese lskab).

B y  an  E nglish  process i t  is claim ed to  
o b ta in  p rac tica lly  all of th e  su lphu r from  
p y rites  b y  h ea tin g  in a  re to r t in  a  s trea m  of 
carbon  m onoxide or n itrogen  w ith  th e  
ad d itio n  of sm all reg u la ted  am o u n ts  of 
oxygen, b y  w hich th e  iron  is b u rn ed  to  F e 20 :5 
and  th e  su lphu r libe ra ted  (English P a te n t 
10,295,1 F rehling , F lem ing, and  W hitlock).

A Japanese  investiga to r, H eihacheK am ura , 
gives as th e  resu lt of h is investiga tions th e  
h ea t of dissociation  of py rite s , or ra th e r  th e  
h ea t evolved in  th e  com bination , expressed 
therm ochem ically  as follows :— FeS, S gas =  
18,611.

1 Y ear of th is  P a te n t n o t given.

LETTER t o  t h e  EDITOR
A n U n u su a l S lag S tructure

The E d i to r  :

S ir ,— I e n c lo se  a  s k e tc h  a n d  a  p h o to g r a p h  
i llu s tra tin g  a  p e c u l ia r  s t r u c tu r e  in  a  l e a d  
b las t fu rn a c e  s la g  a n d  w o n d e r  if  a n y  of 
y o u r r e a d e rs  c a n  e x p la in  t h e  re a s o n  fo r  th e
structure.

A p artia l analysis of th e  slag was :—
S i02 . . '  . 20-9%
FeO . . . . 36 0%
Ca O . . . . 17-9%
ai2o3 . . . . 12-6%
Na O . . . . 4-4%
ZnO . . . . 3-9%
Sn, Sb, Cu, Pb, Cl and  O Small percentages.

The s tru c tu re  is orb icu lar ra th e r  th an
pearlitic, each  nucleus being su rrounded  
by num erous very  th in  layers of slag ; the  
nuclei an d  th e  lam inae being, ap p aren tly , 
of the sam e com position, an d  th e  s tru c tu re  
persisting rig h t th rough  th e  mass.

A fter w eathering  for a  few days th e  slag

crum bles to  du st an d  cannot be d irec tly  
re-used in  th e  b last furnace w ith o u t e ith e r 
p re trea tin g  or m ixing w ith  a g re a te r  
q u a n tity  of o the r slag.
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I t  is generally  ta k en  for g ran te d  w hen 
th e  soda con ten t is m ore th a n  betw een  
3 and  4%  th ere  is a liab ility  for th is  s tru c tu re  
an d  th e  subsequent crum bling to  occur.

Is  i t  a  case of incip ien t c rysta lliza tion , 
an d , if so, of w hat m ineral ?

Can th e  fo rm ation  be avo ided  an d  a  slag, 
ab le to  be re - trea ted  if necessary, ob ta ined , 
w ith th e  sam e soda co n ten t ?

J .  B . R ic h a r d s o n .

H ighgate, London. 
M arch  10.

BOOK REVIEWS
D iam ond : A  D escr ip tive  T rea tise . By

J . R . S u t t o n .  Cloth, octavo, 115 pages, 
illu stra ted . London : T hom as M urby 
and  Co. New Y ork  : D. V an N o stran d  
Co. Price 15s.

This w ork is ex a c tly  w h a t it  se ts  o u t to  be. 
I t  is a  m ost com plete descrip tive  trea tise  of

the  m ineral “ d iam ond ” by  an  au thor who 
has h ad  access to  th e  w hole o u tp u t of the 
De B eer’s Mines for m an y  years. I t  is 
obviously  n o t th e  resu lt of a  few months' 
special s tu d y , b u t ra th e r  of th e  accum ulated 
o bserva tions of years recorded  w ith pen and 
pencil in  an  adm irab le m anner.

In  dealing  w ith  such a ra re  and  valuable 
m ineral as d iam ond  m ost au tho rs  have to 
re ly  la rge ly  on th e  observations of others, 
w hich th e y  them selves are unab le  to  check, 
an d  in  course of tim e a  large num ber of 
fallacies get accep ted  as fac t and  pass current, 
n o t on ly  verba lly  am ongst th e  m iners, diggers 
an d  dealers, b u t even in serious litera tu re  on 
th e  sub ject.

D r. S u tton , from  th e  beginning to  the end 
of his work, relies a lm ost en tire ly  on his own 
experience and  th a t  of his colleagues in De 
B eer’s, and  challenges and  exposes a great 
n um ber of these fallacies. In  fact, most of 
th e  “ m ysteries ”  of th e  d iam ond are so 
challenged an d  p roved  to  be without 
foundation .

T he au th o r is wise in th u s  s tr ic tly  limiting 
th e  scope of his w ork  to  th e  m a tte rs  which
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have com e under his own observations :— 
These are  th e  crysta lography , m orphology, 
and physical fea tu res down to  th e  m inu test 
detail, of th e  d iam onds produced  by  th e  De 
Beer’s group of m ines. H e m entions very  
little  abou t stones found elsewhere, and out 
of tw enty-seven chap te rs he only devotes 
one to  theories abou t th e  genesis of the  
diamond, while on all m a tte rs  concerning the  
geology an d  origin of th e  d iam ond-bearing 
pipes, and  of th e  alluvial deposits, he is 
absolutely silent.

The chap te r on th e  genesis of d iam ond is 
extrem ely in te resting , for th e  au th o r 
dem onstrates from  th e  facts w hich he has 
recorded th a t  th e  com m only accepted  theories 
are un tenable. A t th e  end  of th e  chap te r he 
summ arises his own conclusions. There are 
five of these, b u t only th e  second an d  th e  
th ird  come sufficiently w ith in  th e  knowledge 
of the presen t review er to  ju stify  him  in 
attem pting  th e  role of critic : these are :—

"  2. I t  (diamond) separa ted  from  th e  m agm a 
first as a  p lastic  crystal becom ing solid la te r on.

“ 3. I t  grew b y  successive superim positions 
mostly continuous, though  som etim es in te r­
m ittent, of p lastic  shells, e ither on th e  plastic, or 
on the solid, crystal core.”

A plastic d iam ond cry sta l is difficult to  
visualize, b u t th e  idea, if feasible, w ould 
allow for th e  shape of m acles an d  m any  
other observed phenom ena, while th e  th ird  
conclusion is th e  on ly  possible one in the  
face of “ hailstone ”  d iam ond an d  “ over­
grow ths.”

The final short ch ap te r on “ The Law  of 
diam ond values ”  is also original and  
interesting. The general im pression is, and  
has been for the  la st th ir ty  years, th a t  there 
is no law  of value for different sizes of stones 
of the sam e class, b u t th a t  th e  price depends 
entirely on w hat the  re ta ile r of th e  cu t stones 
may be induced to  pay. The au th o r, how ­
ever, shows by  a  tab le  of th e  prices ac tua lly  
obtained for B u ltfon te in  stones in  th e  m arket, 
tha t prices do conform , w ith in  qu ite  close 
lim its to  a  law  a n d  he expresses th a t  law  by  
the form ula :—

(N -  1) D +  P  =  R  
R =  T o ta l value of th e  stone.
N =  W eigh t of s tone in  carats.
P  =  P rice of a  stone of one ca ra t.
D  =  The difference in  price betw een a 

stone of one ca ra t an d  a  stone of tw o carats.
If therefo re  th e  em pirical difference in  

m arket price betw een  a  s tone of one ca ra t and  
a stone of tw o cara ts  is know n th e  value of

a  stone of sim ilar q u a lity  of any  o ther 
w eight can be fairly  accu rate ly  estim ated .

The book is excellently  p rin ted  and  illus­
tra te d , an d  m ay  be s trong ly  recom m ended 
as one con tain ing  a  m ass of accum ulated  
re liab le  observations ab o u t diam ond, well 
recorded, an d  w ith  no m ore th eo ry  or 
assum ption  th a n  is justified  b y  those 
observations.

T u d o r  G. T r e v o r .

i » “ Copies of the books, etc., mentioned under the 
heading “ Book Reviews” can be obtained 
through the Technical Bookshop of The M ining  
Magazine, 724, Salisbury House, London, E.C. 2.

NEWS LETTERS
JO H A N N ESBU R G

February 7.

M a n g a n e s e .— The U nion M anganese
Mines an d  M inerals (S.A.) L td ., has sold its  
m anganese an d  asbestos m ining righ ts to  th e  
B ritish  Swiss In te rn a tio n a l C orporation  of 
London for 225,000 shares of £1 each in  a 
com pany to  be form ed w ith  a  cap ita l of 
£1,000,000. These properties consist of the  
freehold of n ine farm s, represen ting  an  area 
of app rox im ate ly  54,000 acre, in add ition  to  
20 m ineral leases represen ting  an  area  of 
app rox im ate ly  89,000 acres, as well as th e  
m ineral righ ts over one farm . The to ta l area  
covered b y  th e  freehold farm s, m ineral leases, 
and  m ineral righ ts  is approx im ate ly  145,000 
acres. Since its  incep tion  th e  U nion 
M anganese C om pany has spen t over £15,000 
on prospecting  an d  developm ent w ork, and 
has recovered on surface 15,000 tons of high- 
g rade ore ready  for sh ipm ent.

N egotiations betw een th e  M inister of 
R ailw ays an d  H arbours and  th e  B ritish  
Swiss In te rn a tio n a l C orporation represen ted  
by  Mr. F. N. P ick e tt (chairm an ) and  Mr. L. 
A ldridge (m anaging director) have  resu lted  in 
an  agreem ent w hereby th e  com pany will 
provide th e  cap ita l requ ired  for th e  construc­
tion  of a  railw ay to  th e  fields. The am ount, 
which will bear in te rest a t  th e  ra te  of 41% 
per annum , is to  be refunded  to  th e  com pany 
a t th e  end  of te n  years. The railw ay  will be 
bu ilt, owned an d  opera ted  by  th e  A dm inis­
tra tio n . The com pany will, in  addition , 
deposit securities to  th e  value of £100,000 in 
G overnm ent stock, or o ther securities to  th e
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satisfac tion  of th e  A dm in istra tion , to  cover 
th e  guaran tees and  obligations und ertak en . 
D uring th e  period of th e  agreem ent th e  
com pany u ndertakes to  p ay  to  th e  A dm inis­
tra tio n  any  loss in  w orking th e  railw ay, 
including in te rest charges. A fu rth e r  u n d er­
tak ing  is th a t  during  th e  first year a fte r th e  
line is open for public traffic th e  com pany 
w ill ra il m anganese ore to  th e  e x te n t of
200.000 tons, and  th e re a fte r in  each of the  
rem aining nine years to  ra il n o t less th a n
350.000 tons per annum . A ny shortfa ll in 
tonnage is to  be p a id  for b y  th e  com pany  a t 
2s. per ton , an d  any  paym en ts  so m ade to  be 
included in  th e  earnings of th e  railw ay. P ro ­
vision has been m ade under ce rta in  circum ­
stances for o ther m anganese in te rests  to  
use th e  railw ay for th e  tra n sp o r t of m anganese 
ore.

A m ost im p o rtan t fea tu re  regard ing  th e  
fu tu re  econom ic possibilities of th e  P ost- 
m asburg  fields is th e  question  of th e  m an u ­
fac tu re  of ferro-m anganese, e ither on th e  
fields or elsewhere in  S outh  Africa. The 
G overnm ent is m aking  arrangem en ts to  
estab lish  a  steel in d u stry  in th is  coun try , 
and  i t  is q u ite  possible th a t  th e  in d u s try  
will p roduce its  own ferro-m anganese from  
P ostm asbu rg  ore. The agreem ent betw een 
th e  G overnm ent and  th e  B ritish  Swiss In te r ­
n a tio n al C orporation  provides th a t  in  th e  
even t of sa tisfac to ry  arrangem en ts being 
m ade w ith  th e  E le c tric ity  S upply  Com­
mission, th e  com pany will erect w orks in  th e  
U nion for th e  purpose of tre a tin g  m anganese 
ore an d  its  conversion in to  m anganese 
products. The w orks will have a  capac ity  to  
tre a t 50,000 tons to  100,000 tons per annum  
according to  circum stances. I t  is p robab le  
th a t  these w orks w ill be e rec ted  a t Colenso, 
N ata l, w here th e re  is a large generating  
sta tio n  an d  a  good w ate r supply .

T r a n s v a a l  C h r o m i t e  I n d u s t r y . —  
G overnm ent re tu rn s  in d ica te  th a t  th e  
T ransvaal chrom ite in d u stry  is m ak ing  
steady  progress. The value of th e  T ra n sv a a l’s 
exports  rose from  ¿24,939 in  1927 to  ¿35,265 
in  1928. C ontracts a lread y  en te red  in to  call 
for the  sh ipm ent of ap p ro x im ate ly  50,000 
tons of T ransvaal chrom ite. The general 
quo ta tions for R hodesian  an d  T ransvaal 
chrom e ores are respectively  90s. to  95s. 
per ton , 48%  m inim um , an d  60s. per ton , 
52%  m inim um , c.i.f. in  each  case. E xpressed  
on th e  usual u n it basis, T ran sv aa l ore costs 
th e  E u ropean  or A m erican user Is. 6d. per 
u n it as ag a in st 2s. per u n it for th e  R hodesian  
m ateria l, bo th  prices being c.i.f. a t  his nearest

p o rt. As u sual th e  h igher g rade ore com m ands 
th e  b e tte r  price. T he fu tu re  of Transvaal 
ore, therefore, depended  upo n  th e  ability 
of th e  user to  ap p ly  th e  cheaper u n it  to  his 
process w ith o u t m odification  of p la n t or 
m e th o d  an d  w ith o u t m a te ria l increase in 
process cost. T ria l sh ip m en ts  h av e  proved, 
p articu la rly , so far, to  num erous German 
users th a t  T ra n sv a a l ore requires no 
appreciable a lte ra tio n s  in  m ethod , and  that 
th e  over-all cost of using i t  is less th a n  the 
corresponding cost of app ly ing  Rhodesian 
ore. C onsequently  these users h av e  entered 
in to  co n tra c ts  for th e ir  fu tu re  requirem ents, 
run n in g  in to  considerab le tonnages. Mean­
while a  sim ilar educational process is being 
carried  ou t in  th e  U n ited  S ta te s , an d  several 
big users th e re  are  app roach ing  th e  point 
w here th e y  can, w ith  confidence, m ake similar 
provision for th e  fu tu re . Those who are in 
in tim a te  touch  w ith  th e  business prophesy 
th a t  in  five y ea rs ’ tim e ex p o rts  of Transvaal 
ch rom ite  w ill reach  200,000 to n s and  possibly 
to p  th e  quarte r-m illion  m ark  in  1935. The 
T ran sv aal in d u s try  is fav ou rab ly  situated  in 
several respects. The average m ining width 
is considerab ly  g rea te r th a n  in  Rhodesia, 
ranging  from  th ree  feet upw ards tow ards the 
ideal w id th  of five feet. In  th e  R ustenburg 
d is tric t th e  m ine tru ck s  are draw n directly 
from  th e  m ine w orkings on to  th e  storage 
p la tfo rm  com m anding  th e  railw ay siding, 
w hile in th e  S teelpoort area  one good area 
now  being w orked is only th ree  miles by 
road  from  th e  rail.

R o c k  B u r s t s  M e n a c e .— As m ining on the 
W itw a te rs ra n d  reaches g rea ter dep ths some 
m ore efficient m ethod  of supporting  the 
w orkings will have to  be devised if the 
danger from  rock  b u rs ts  is to  be minimized. 
Mr. P au l Selby, m anager of th e  Ferriera 
D eep, in tro d u c ed  on th a t  m ine som e 22 years 
ago th e  reef pack  m ethod  of stope hanging 
su p p o rt because th e  m ine was th en  considered 
unsafe by  th e  Mines D ep a rtm en t and  some­
th in g  h ad  to  be done to  save it. T his method 
of pack ing  w as ad o p ted  w ith o u t sacrificing 
th e  tonnage sen t to  th e  mill, a lthough the 
tonnage of reef packed  was stead ily  increased 
up  to  a  m ax im um  of 187,114 tons in one 
year, and  in  th e  17 years from  th e  inception 
of reef packing on th e  F erre ira  D eep mine in 
1911, up  to  the  p resen t tim e, th e  surveyor’s 
figures showed th a t  1,269,402 tons of reef 
were packed.

A t th e  end  of S eptem ber, 1928, th e  tonnage 
rem aining in  packs w as p ro b ab ly  between
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10.000 and  15,000 tons. These packs have 
since been recovered, and  w hen th e  m ine 
closes down, p robab ly  in  M arch or A pril, it 
is safe to  say  th a t  the  packed  tonnage which 
will not have been recovered will be less th a n
1.000 tons—in  o th er words, less th a n  one- 
tenth  of 1%  of the  to ta l which was packed, 
or in term s of gold lost in th is  w ay, the  figure 
will be less th a n  one penny  per ounce of gold 
contained in the  ore packed. B u t for the  
reef packing m ethod  of support, m illing 
operations on th e  F erre ira  Deep w ould have 
term inated several years ago. Mr. Selby 
claims th a t  reef pack ing  is th e  cheapest 
method of hanging support possible on the  
Rand, and  will becom e of increasing 
im portance as m ining is carried  to  g rea ter 
depths.

T r a n s v a a l  E m e r a l d  F i e l d . — I t  is re ­
ported th a t  th e  E m eralds (South Africa) 
Company’s prospecting  operations d uring  th e  
last few weeks have disclosed ind ications of 
the existence of an  em erald  m ine in  ex ten t 
600 feet by  50 feet on the  com pany’s property . 
Crystals of good q u ality  are said to  have been 
found over the  whole of the  area m entioned 
Recently th e  prospector who discovered th is 
beryl-em erald field found crysta ls  on th e  side 
of a hill on the  B eryl M ining-Em eralds (S.A.) 
line of strike abou t six miles nearer Grave- 
lotte, and  pegged claim s there. T here are 
indications th a t  R and  m ining houses and  
London firms are inclined to  ta k e  a  h an d  in 
opening up  these in te resting  discoveries, 
and in a t least one instance an  offer of 
financial assistance has been m ade. I t  is 
probable th a t  E nglish experts  w ill be asked 
to report on th e  held.

R a d i o - a c t i v e  Or e  i n  S.W . A f r i c a . —  
A syndicate is being form ed in  C apetow n to  
exploit an  occurrence of rad ioactive  ore in 
South W est Africa. I t  is s ta te d  th a t  some 
years ago a p rospector who was searching 
for diam onds in  th e  te rr ito ry  cam e across an 
interesting occurrence, specim ens of w hich 
he subm itted  to  Professor H ahn, a  geologist 
in Capetown, who pronounced them  highly 
radio-active. A t th a t  tim e rad ium  h ad  no t 
received the  sam e p u b lic ity  as it has of la te , 
and the occurrence being  far in  th e  in te rio r, 
was allowed to  be overshadow ed by  th e  m ore 
exciting finds of d iam onds. The recent 
s ta tem en t published  in  all th e  papers regard ­
ing the des irab ility  of a supply  of rad ium  
being discovered w ith in  th e  B ritish  E m pire 
n a tu ra lly  aroused in te rest in  the  forgotten  
find in  S ou th  W est Africa.

TO R O N TO
M arch  18.

P o r c u p i n e . — P roduction  in  th is  field is 
well m ain ta ined , th e  o u tp u t of bullion  for 
F eb ru ary  being v a lued  a t  $1,463,684, as 
com pared w ith  $1,439,161 for th e  correspond­
ing m on th  of la s t year. The conditions in  
th e  cen tra l po rtion  of th e  H ollinger a t dep th  
show im provem ent. A n im p o rta n t high 
grade vein on th e  2,400 ft. level of the  
S chum acher section has been opened up. 
The m ill is trea tin g  abou t 4,000 tons daily. 
The annua l s ta te m en t of th e  Dom e Mines, 
L td ., shows profits of $1,939,222, and  a 
surplus a t th e  close of th e  year of $2,362,605. 
The ore reserves are e s tim a ted  a t 1,250,000 
tons, m ore ore hav ing  been pup  in to  sight 
during  th e  y ear th a n  th e  tonnage m illed. 
W ork in  th e  greenstone area a t  d ep th  has 
opened up  som e im p o rta n t orebodies. The 
mill is handling  abou t 1,500 tons of ore a 
day  w ith  an  average recovery  of $7.15 per 
ton . The m ill of th e  V ipond C onsolidated  is 
now trea tin g  265 tons of ore a  day  w ith  mill 
heads averaging $8 per ton . U nderground 
w ork is proceeding w ith  sa tisfac to ry  resu lts, 
a  large orebody hav ing  been opened up  on 
five levels, w ith  a  probable dow nw ard 
extension. D rifting  is being done to  in te rsec t 
veins believed to  com e in from  th e  H ollinger. 
A t the  instance of the  bond-holders the  
C oniaurum  Mines, L td ., has been placed  in 
receivership, F raser R eid  th e  m anager having 
been appo in ted  receiver w ith  au th o rity  to  
borrow  sum s up  to  $50,000 to  ca rry  on the 
work. Owing to  d isappoin ting  resu lts  a t  th e
2,000 ft. level th e  re tu rn s  were no t sufficient 
to  finance developm ent work. The mill has 
been hand ling  ab o u t 300 to n s of ore per day. 
The m ill of th e  W est D om e Consolidated 
w hich was reopened in  Ja n u a ry , its  capac ity  
hav ing  been increased to  125 tons, is now in 
s tead y  operation . D evelopm ent w ork has 
encountered  a large body  of low grade ore 
on th e  1,050 ft. level. The P orcupine U n ited  
Gold Mines is operating  th e  C anadel w here a 
shaft has been sunk  to  a dep th  of 497 ft., 
an d  five levels established. A 100 to n  mill 
has been erected  w hich will be opera ted  by  
electric power. The P aym aster, th e  m ill of 
w hich was closed down a fte r an  unsuccessful 
a t te m p t to  tre a t a  large body  of low grade 
ore unpro fitab ly  is conducting  a  diam ond 
drilling cam paign in  th e  hope of finding 
richer ore, w hich is understood  to  have been 
a tten d ed  w ith  som e success.
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K i r k l a n d  L a k e .— The F eb ru a ry  o u tp u t 
of th e  K irk lan d  L ake cam p w as valued  a t 
$1,151,710, as com pared w ith  $964,830 for 
F eb ru ary  of la s t year. The average m o n th ly  
production  during  1928 w as valued  a t 
$1,022,592. A dditions to  th e  m ill equ ip ­
m ent a t th e  L ake Shore has increased  its  
capac ity  to  1,300 tons per day, w ith  mill 
heads runn ing  from  $18 to  $20 per ton . 
The new  shaft w hich has been com pleted  to  
1,600 ft. in  dep th , and  is being con tinued  to
2.000 ft. has a  capac ity  for 2,000 tons of ore 
a day, an d  th e  No. 2 shaft is capab le  of 
raising a  sim ilar tonnage. The ore crush ing  
equipm ent is equally  in excess of p resen t 
requirem ents leading to  th e  ex p ecta tio n  th a t  
milling facilities will sho rtly  be considerab ly  
increased. The mill of th e  W right- 
H argreaves is trea tin g  abou t 700 tons daily  
an d  underground  conditions have  la tte r ly  
shown a  m arked  im provem ent. A new  vein 
has been discovered on th e  2,000 ft. level, 
which has been opened up  w ith  encouraging 
results. O perations a t th e  S ylvanite  have 
definitely determ ined  a  w ide vein  paralleling  
the m ain  deposit, th e  con tinuation  of w hich 
has been proved by  d iam ond drilling  to  a 
dep th  of 1,750 f t., an d  i t  is being opened up  
by  la te ra l w ork on th e  upper levels. The 
Teck-H ughes is ac tively  push ing  its  cam paign 
of developm ent a t dep th . The C entral shaft 
will reach its  objective of 3,000 ft. w ith in  
the  nex t m on th  or so. Follow ing th is  th e  
developm ent of six new  levels w ill be 
conducted  from  th is  shaft. M eanwhile the  
new  shaft will be driven  s tra ig h t th rough  from  
surface to  3,500 ft. in  d ep th  and , w ith  p lans 
for a  second stage in sinking to  a  possible
7.000 ft., th is shaft will ta k e  care of all 
developm ents below 3,000 ft. A t th e  M urphy 
developm ent has ind ica ted  an  im p o rta n t 
tonnage of ore. A cross-cut is being ru n  a t 
the  600 ft. level tow ards a  w ide vein  of 
com m ercial ore ind icated  b y  d iam ond drilling. 
The shaft of th e  E a s t Maine h as  been p u t 
down 125 ft. on a  m ineralized  zone y ielding 
good assays. A sta tio n  w ill be cu t an d  la te ra l 
w ork undertaken . The A m ity  Copper w hich  
has m ade several sh ipm ents of h igh g rade  
ore to  th e  N oranda sm elte r has cu t a  vein  
14 ft. wide on th e  600 ft. level, w hich is being 
opened up  and  show ing good values.

R o u y n . — The o u ts tan d in g  fea tu re  of th e  
annual report of th e  N oranda Mines, L td ., 
is th e  enorm ous grow th of th e  ore reserves, 
which are es tim a ted  a t  3,097,000 tons of th e  
value of $79,340,000. D uring  th e  y ea r  th e

sm elter tre a te d  271,926 tons of ore, and 
produced  33,307,937 pounds of b lis te r copper, 
th e  average analysis of w hich w as 99-27% 
copper, 11-20 oz. of silver, an d  3T 8  oz. gold 
per ton . O perating  profits am oun ted  to 
$3,018,247. A fter m ak ing  all deductions 
th e re  rem ained  $1,657,991 to  th e  credit of 
profit an d  loss. A t th e  A bana  an  im portant 
new  orebody  h as  been en co u n te red  by 
d iam ond drilling  a t  a  d ep th  of 500 ft. The 
ore reserves are e s tim a ted  a t  104,700 tons. 
The shaft of th e  Siscoe gold m ine now  down 
500 ft., will be p u t dow n to  th e  700 ft. level 
where d iam ond  drilling  has ind icated  an 
im p o rta n t zone of com m ercial ore. The mine 
m ade its  first sh ipm en t of bu llion  la st month, 
valued  a t  $35,000. A t th e  G ranada-R ouyn 
la te ra l w ork  is being carried  on a t  three 
levels, w hich are  y ie ld ing  good ore. A large 
am oun t of visible gold has been disclosed, 
a n d  th e  d rifts  a re  still som e distance from 
th e  po in t w here th e  d iam ond drill indicated 
good values.

S u d b u r y . — As a resu lt in  th e  recent revival 
of in te rest in  nickel an d  copper m any new 
en terp rises have  been u ndertaken  and 
prospecting  has been very  ac tive . This has 
been especially  noticeable in  th e  territory 
along th e  strike  of th e  nickel-bearing eruptive 
w hich encircles th e  S ud b u ry  B asin, where 
som e 300 claim s w ere recorded  during 
F eb ru ary . T he g rea t expansion  of the 
n ickel-copper in d u stry  is show n by  the  annual 
rep o rt of th e  In te rn a tio n a l Nickel Company 
for 1928, show ing n e t earn ings of $12,557,970, 
as com pared  w ith  $6,334,772, for th e  previous 
year. A fter m ak ing  all deductions the  total 
surp lus a t  th e  en d  of th e  year was 
$33,169,819, an  increase of $14,306,316. 
T he th ree  new  u n its  w hich are  to  be added 
to  th e  com pany’s p la n t a t  P o rt Colboume, 
will p rac tica lly  double its  facilities for the 
p roduction  of e lectro ly tic  zinc, th e  capacity 
of each u n it w ill be 1,200,000 pounds per 
m onth . T readw ell Y ukon, has proved ore 
u nder developm ent for 11,000 f t., east of the 
orig inal discovery. D iam ond drilling has 
been s ta r te d  to  te s t th e  con tinuation  of the 
ore a t  d ep th  in  th e  cen tra l section. The mill 
is now trea tin g  270 tons of ore per day 
p roducing abou t 40 to n s of concentrates. 
T he S udbury  N ickel an d  Copper has taken 
an  op tion  on th e  S tra th co n a , w hich joins 
th e  L evack Mine of th e  M ond N ickel Com­
pany, now owned by  th e  In te rn a tio n a l Nickel 
of Canada, and  will s ta r t  a  d iam ond  drilling 
cam paign. P lans are in  p rep a ra tio n  for the
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smelter of th e  Falconbridge which w ill have 
an initial capac ity  of 200 tons per day . I t  is 
expected to  be in  opera tion  by  th e  end of the  
year. D iam ond drilling has ind ica ted  a  good 
grade of ore over an  im p o rta n t w id th .

M a n i to b a .—The orebody a t the  F lin  F lon 
Mine has been p roved  to  have  a  leng th  of 
half a  mile, w ith  an  average w id th  of 70 ft. 
above the  900 ft. level, which is as far as 
diamond drilling has been carried. The 
company has placed large co n trac ts  for 
machinery for the  m ine and  mill, as well as 
for the power developm ent a t  Island  Falls, 
work on which is m aking good progress. A t 
the M andy w ork is proceeding on th ree 
levels, and  a  strike  regarded  as im p o rtan t has 
been m ade on th e  875 ft. level. The m ine 
was a considerable producer during  th e  war, 
but was closed for som e years on account of 
transporta tion  difficulties, w hich have now 
been rem edied by  th e  construction  of th e  
Flin Flon b ranch  line. A force of 200 m en 
are at w ork on th e  S h erritt G ordon w here a 
third shaft is being p u t down. An ore length  
of over tw o miles has been ind icated , w ith  
an estim ated value of $20,000,000, for every  
100 ft. in depth. A te n  ton  te s t mill is being 
brought in, and  will be in  operation  early  
in the sum m er. P roduction  a t  th e  C entral 
Manitoba Mines is holding abou t s tead y  and 
runs between $50,000 and  $60,000 per m onth . 
Drifting on the  lower levels has been dis­
appointing in resu lts, an d  it  is proposed to  
sink the shaft an  add itiona l 250 ft. On th e  
T ene6,w hich is th ree -quarte rs of a  mile east 
of the m ain K itchener shaft, th e  aux ilia ry  
shaft is down 250 ft., ore being disclosed for 
the entire d istance. C ross-cutting h as 
proceeded for a  d istance of 350 ft., en c o u n te r­
ing ore carrying $12 to  $14 to  the  ton .

P a t r i c i a  D i s t r i c t . — W ith  th e  b reak  up  of 
winter the  w ater rou tes will becom e available 
and ac tiv ity  in th is  field will be g rea tly  
increased. In te res t has la tte r ly  been la rg e ly  
centered on th e  new  cam ps a t  Shoniah Lake, 
and Crow R iver, w here num erous new  dis­
coveries have been reported . Some of th e  
established com panies have becom e in terested  
in this field including the  M cIntyre Porcupine, 
Nipissing, B unker-H ill E xtension, and  
Mining Corporation of C anada. One of th e  
richest recent finds has been m ade a t  th e  
Bobjo in th e  C learw ater L ake section, w here 
a shaft is being p u t down and  a m ining p lan t 
is to  be b rough t in. D evelopm ent is being 
actively carried  on a t th e  Howey, and  R ed 
Lake Center mines, w ith  encouraging results.

V A N C O U V E R
M arch  9.

T h e  K o o t e n a y s . —T hough  th e  Con­
so lidated  Mining an d  Sm elting C om pany 
of C anada’s es tim a ted  n e t profit for 1928 
was only $739,000 less th a n  in  th e  previous 
year, its  es tim ated  net earn ing  w as $2,566,300 
less, th e  difference being accoun ted  for by  
sm aller in v estm en t in  new  properties. The 
sm aller earn ing  is due to  low er m etal prices ; 
opera ting  costs were less an d  o u tp u t was 
g rea ter th a n  in  1927. The com pany  rep o rts  
th a t  operations are proceeding sa tisfac to rily  
a t  all p roperties, though  som ew hat affected 
b y  th e  severe w eather conditions.

St. E ugene E x tension  Mines has been 
form ed to  acquire a  consolidation of claim s, 
including th e  A urora, C am brian , an d  G uidon 
groups, s itu a te d  on th e  opposite side of 
Moyie L ake to  th e  St. E ugene m ine. The 
new  com pany has m ade arran g em en ts  w ith  
th e  C onsolidated M ining and  Sm elting Com­
p an y  for th e  use of th e  L ake Shore shaft 
of th e  St. Eugene, w hich is 740 ft. deep. 
F rom  th e  b o tto m  of th e  shaft, a  d rift will 
be ru n  under th e  lake, 4,000 ft. to  th e  
p roperties. T his will explore th e  vein  under 
th e  lake and  will serve as a  m ain  haulage 
level, as arrangem ents h av e  been m ade 
w ith  C onsolidated to  tre a t  th e  ore in  th e  
S t. Eugene mill. C onsolidated also will 
supp ly  th e  new  concern w ith  electric  power. 
Two veins have been w orked in  th e  St. 
Eugene, an d  tw o veins, a  sim ilar d istance 
ap a rt, have been opened on th e  claim s 
on th e  o ther side of th e  lake. T here is 
little  doub t b u t th a t  th ey  are th e  extensions 
of th e  St. Eugene veins. T he W ilson 
in terests , headed  b y  Mr. W . R. W ilson, 
p residen t of th e  Crow’s N est P ass Coal 
C om pany, are th e  chief backers of th e  new 
com pany. Mr. R idgew ay R . W ilson is 
general m anager.

U n ited  S ta tes  in te rests  are  re-opening 
th e  K rao m ine, near A insw orth, w hich in 
its  early  operations p roduced  a  considerable 
tonnage of ore som e of w hich ran  unusually  
high in  silver, b u t w hich has been u n ­
productive for m an y  years. D uring the  
w ar, Mr. A. W . McCune, of S alt L ake City, 
a  previous K oo tenay  opera to r, took  a  lease 
and  op tion  on th e  p roperty , drove a  tunnel 
to  explore it  a t g rea te r dep th , an d  drifted  
for 1,000 ft. along th e  footw all of th e  lim e­
stone belt, in w hich th e  ore occurred  in the
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upper w orkings, b u t failed to  find com m ercial 
ore. Mr. W . E. Zwicky, who is looking 
a fte r  operations for th e  new  syndicate , 
con tends th a t  the  best ore in  th e  K rao  
alw ays has been found on th e  hanging-w all 
side of th e  lim estone belt, an d  he proposes 
to  run  cross-cuts from  th e  McCune d rift 
to  explore th e  hanging-w all. The lim estone 
b e lt is ab o u t 60 ft. wide.

N oble F ive Mines has run  in to  high-grade 
m illing ore in  a  d rift on No. 8 level on th e  
Noble F ive vein. The d rift has been run  
on th e  shoot for 60 ft. w ith  its  face still 
in  ore. A ssay re tu rn s  from  th e  first sam ples 
averaged  10 oz. of silver per ton , 7%  lead, 
and  18% zinc. The vein is 6 ft. w ide ; 
ore tak en  ou t in developm ent is being m illed 
w ith  developm ent ore from  th e  D eadm an  
shoot. A 12 ft. shoot of h igh-grade m illing 
ore has been opened in  a  raise betw een  
levels 13 and  14 a t th e  W hitew ater m ine. 
T he ore is expected  to  average 30%  m ixed  
lead  and  zinc, w ith  th e  la t te r  p redom inating .

G r a n d  T r u n k  P a c i f i c  M i n e r a l  B e l t . —  
Silver Cup Mines, fo rm erly  th e  D uke M ining 
Com pany, has p u t its  new  50-ton m ill and  
4,000-foot tram w ay  in to  operation . The 
m ill is opera ted  electrically , cu rren t being 
generated  b y  a  175 h.p. Fairbanks-M orse 
oil engine. Owing largely  to  th e  con­
dem nation  of a  bridge, w hich necessita ted  
hauling  th e  m achinery  a  longer d istance, 
th e  cost of th e  p lan t overran  th e  original 
estim ate. A group of shareho lders found  
the  necessary funds, and, to  reim burse 
them , th e  cap ita l of th e  com pany  has been 
increased to  $375,000 by  th e  creation  of
250.000 new  shares a t  50 cents. T he share­
holders m entioned  are tak in g  th e ir  advances 
in shares, and  200,000 shares w ill be left 
in th e  trea su ry  to  m eet an y  unforeseen

~ contingency.

A t th e  annual general m eeting  of D u th ie  
Mines, shareholders endorsed  th e  a rran g e­
m ent en tered  in to  w ith  th e  A tlas E x p lo ra ­
tion Com pany and  Mines Issues, of T oronto , 
w hereby th e  T oron to  com panies have  ta k e n
350.000 shares of th e  new  issue a t  50 cen ts 
and  are given an  option  on th e  rem ain ing
650.000 a t the  sam e price. Dr. J .  M ackintosh 
Bell and  Mr. H. J . Acres were ad d ed  to  th e  
d irectorate  to  represent th e  T o ron to  in te rests . 
The electrification of th e  m ill an d  m ining 
p lan t and  the  erection  of th e  new  cam p a t 
the  Mill tunnel of th e  co m p an y ’s H enderson 
m ine have been com pleted.

P o r t l a n d  C a n a l . — The W oodbine Gold 
M ining C om pany, w hich has been much 
before th e  public  on accoun t of the 
e x tra v a g a n t e s tim a tes  of th e  ore reserve 
developed a t  its  p ro p e rty  ad jo in ing  the 
P rem ier m ine, held  its  an n u a l meeting 
recently , w hen th e  w hole outlook was 
discussed. A p ay m en t of $50,000 falls due 
on th e  p ro p e rty  on M arch 20 an d  one of 
$150,000 on D ecem ber 20, nex t. Messrs. 
R. H . S tew art, B a tte n  an d  Associates, 
who have  been ac ting  as consu ltan ts , advised 
th e  closing of th e  m ine, as no commercial 
ore has been developed e ith e r by  diamond 
drilling or und erg ro u n d  w ork. The meeting 
decided to  ignore th is  advice if b e tte r  terms 
could  be m ade w ith  Mr. H ugh  McGuire, 
th e  vendor, an d  ad jo u rn ed  for th e  directors 
to  nego tia te  w ith  h im . The upsho t of the 
nego tia tion  is th a t  Mr. M cGuire has agreed 
to  accep t for th e  p ro p e rty  $35,000 in spot 
cash, $5,000 w orth  of shares a t  1 \  cents, 
$60,000 w orth  a t  10 cen ts, and  $100,000 
cash an d  7%  in te re s t thereon  from  January  1, 
1930, b o th  cap ita l a n d  in te res t to  be paid 
ou t of sm elter re tu rn s , 20%  of all such 
re tu rn s  received to  be set aside for this 
purpose. These te rm s were accepted at 
th e  ad jou rned  m eeting  of th e  company, 
an d  it  was decided th a t  th e  exploration 
of th e  p ro p e rty  shall be continued. With 
th e  excep tion  of Mr. S. B urke, former 
presiden t, th e  old  b o ard  of directors retired 
and  a  new  b o ard  was elected. Captain 
C harles H u tto n , of London, was elected to 
rep resen t investors in  G reat B rita in .

T h e  W e a t h e r . — E xceedingly  cold, dry 
w ea ther th ro u g h o u t th e  Province, but, 
curiously, m ore p a rticu la rly  in the southern 
th a n  th e  n o rth e rn  p a r t, has curta iled  mineral 
p roduction  app reciab ly  during  th e  first two 
m on ths of th is  year, and , unless, there is 
an  unusually  h eav y  rainfall during March 
an d  A pril, i t  is to  be feared  th a t  a water 
shortage w ill be likely  adversely  to  affect 
p roduction  la te r  in  th e  year. A t the  coast, 
th e  ra in fall for Ja n u a ry  an d  February 
was only  one q u a rte r  to  one-th ird  th a t of 
th e  norm al fall an d  in  th e  in terio r it is 
believed to  have been little  better. So 
serious is the  s itu a tio n  th a t  th e  B.C. Electric 
has been operating  its  au x ilia ry  steam  plant 
a t  full capac ity  since th e  end  of January, 
an d  i t  has notified  its  custom ers that, 
unless there  is a h eav y  an d  continuous 
dow npour, th ey  m ust be p rep a red  to  make 
serious sacrifices in  th e  m a tte r  of ligh t and 
power.
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BRISBANE
February  18.

L a s t  Y e a r ’s  O p e r a t i o n s . —Com plete 
official re tu rn s  of th e  m ineral p roduction  
of the A ustra lian  S ta tes  for 1928 are no t 
yet available, b u t as fa r as Q ueensland is 
concerned s ta tis tic s  show a  declining o u tp u t. 
The biggest falling off is in  gold, th e  resu lt 
mainly, b u t n o t en tire ly , of th e  cessation 
of production  a t  M ount M organ. R eg ard ­
ing the general m ineral o u tp u t, th e re  should 
be a decided im provem ent in  th e  n ear fu tu re . 
The M ount Isa  C om pany should  begin p ro ­
duction early  n ex t year, an d  th e  M ount 
Elliott Com pany very  shortly , th e  form er 
turning ou t lead, zinc, an d  silver, and  M ount 
Elliott copper. Of tin , th e  operations, 
already in itia ted , by  th e  W hitw orth  and  
Finance Mining C orporation, th e  new ly 
started  dredging p rojects, all in th e  H erberton  
district, the  prem ier tin -he ld  of th e  S ta te , 
should also resu lt, before long, in  increased 
returns. E ven  w ith  th e  assistance of these 
enterprises, how ever, i t  is ad m itte d  th a t  th e  
position of th e  m ining in d u stry  of Queens­
land, in view of its  g rea t po ten tia lities , will 
not be w hat it  should be. This fac t is recog­
nized by  th e  S ta te  G overnm ent, an d  th e  
Premier (Mr. W. M’Cormack) has now 
announced the  decision to  have an  investiga­
tion in to  the  possib ility  of reviving m eta ll­
iferous m ining in  th e  N orth , an d  to  appo in t 
an expert com m ission to  m ake such an  
investigation. The inqu iry  will be on a 
twofold basis— th e  geological-m etallurgical 
and the industria l.

A C o a l  C r i s i s .— The coal in d u stry  in 
Queensland has continued  to  fall back  during  
the past year, and  in th e  ad jo in ing  S ta te  of 
New South W ales th e  position  reached  a  
crisis the o ther day, w hen th e  schem e for 
reducing the  selling price by  5s. a  to n  
propounded by  th e  P rem ier of th a t  S ta te  
(Mr. T. R. Bavin) collapsed th rough  th e  
refusal of the  unions concerned to  agree to  
any reduction  of wages. T hereupon, the  
Prime M inister (Mr. B ruce), who h ad  
promised th a t  th e  F edera l G overnm ent 
would co n trib u te  Is. a  ton  to  th e  5s. in 
the shape of a  b o u n ty , p ro m p tly  w ithdrew  
his offer. T his was n o t surprising , seeing 
that the  proposed F edera l b o u n ty  was to  
operate w ith  reg ard  to on ly  New South  
Wales coal for b o th  in te r-s ta te  an d  overseas 
export— a proposal obviously un fair to  o ther 
States producing  coal, such as Q ueensland 
and T asm ania . I t  is ce rta in  th a t  b o th  the  
New S outh  W ales an d  V ictorian  G overn­

m en ts will no t continue to  tak e  coal supplies 
from  N ew castle (N.S.W .) under ex isting  con­
ditions, b u t will be forced to  seek th e m  from  
G reat B rita in , whence, i t  has been s ta ted , 
they  can be ob ta ined  a t from  7s. to  10s. a  to n  
less th a n  th e  N ew castle price. I f  th is  be 
done i t  w ill m ean a  loss in  tu rn o v e r b y  th e  
New S outh  W ales collieries of over £2,200,000 
annually . T he la te s t developm ent is th a t  
th e  associated  m ine owners in  th e  N ew castle  
an d  M aitland d istric ts  have  given a  fo rt­
n ig h t’s notice of d ism issal to  th e ir  em ployees, 
involving ab o u t 11,000 m en, p resum ably  
w ith  th e  in te n tio n  of re-em ploying them  only 
on conditions as to  wages an d  o ther m a tte rs  
s tip u la ted  b y  th e  p roprie tors.

T h e  M o u n t  E l l i o t t  C o m p a n y .— In  con­
nection  w ith  th e  proposed resum ption  of 
opera tions b y  th e  M ount E llio tt C om pany 
in  th e  C loncurry d is tric t, th e  Q ueensland 
Prem ier has announced th a t  negotiations 
betw een th e  com pany and  his G overnm ent 
have been concluded for th e  construc tion  
of a  m oto r road, som e 72 m iles in  leng th , 
betw een D obbyn, th e  te rm inus of th e  railw ay  
from  Tow nsville, to  th e  com pany’s best 
m ine (Mt. Oxide) ; also for special reduced  
ra il ra te s , as well as for s trong  suppo rt b y  th e  
S ta te  G overnm ent of a  p e titio n  to  th e  
F edera l G overnm ent urg ing  th e  free im p o rta ­
tio n  of m ining m achinery . M ount Oxide 
is so rem otely  s itu a te d  th a t,  w ith o u t e ither 
such a  road  or ra ilw ay  extension, i t  w ould 
have been im possible for th e  M ount E llio tt 
C om pany to  have carried  ou t th a t  p a r t  of 
its  p rogram m e as m apped  ou t, w hich 
provides for th e  p roduction  from  th e  M ount 
Oxide p ro p erty  of oxidized ores a t  th e  ra te  
of 200 tons daily. The g ran ting  of special 
ra tes  on th e  Q ueensland railw ays is n o t new. 
F o r th e  p as t six  years, th e  copper gougers 
w orking on th e  C loncurry field have been 
allowed a  reb a te  of 75 per cen t., w ith o u t 
w hich it  w ould have been im possible for 
those m iners to  ca rry  on. R ailw ay  con­
cessions have also been g ran te d  to  th e  M ount 
Isa  Com pany, operating  in  th e  sam e d istric t. 
The acquisition  b y  th e  M ount E llio tt Com­
p an y  of th e  p lan t of th e  H am pden-C loncurry  
Mines, L td ., in  liqu idation , provides th e  
form er body  w ith  sm elting  w orks m ore 
cen tra lly  s itu a te d  th a n  its  own old p la n t a t 
Selwyn.

M o u n t  I s a  A c t i v i t i e s . — The im p o rtan t 
w ork of construc ting  th e  M ount Isa  dam  a t 
Rifle Creek continues to  proceed sa tis­
factorily . E a rly  in  D ecem ber the  wall 
h ad  reached  a  heigh t of 30 f t.,  m ore th an

4—7
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half of its  in tended  elevation . Good ra ins 
h ad  th en  fallen, an d  on th e  6 th  of th e  m on th  
there  was ab o u t 20 ft. of w a te r in  the  
reservoir. L a te r  th e re  w ere fu rth e r  falls of 
ra in  th ro u g h o u t th e  C loncurry d is tric t, 
an d  by  now th e  dam  has no d o u b t been 
fu rth e r  heightened an d  m ore w a te r sto red . 
I t  is expected  th a t  b o th  th e  dam  an d  th e  
railw ay  from  D uchess to  th e  m ines will be 
finished by  M arch. Mr. A. C. M itke, th e  
A m erican ex p e rt in  th e  m ining of large ore- 
bodies, was engaged during  th e  p a s t m o n th  
in  investiga ting  th e  cond itions on th e  
B lack S tar lode, w ith  a  view  to  evolving 
w hat th e  local m ining w arden  describes as 
a  safe and  econom ical sy stem  of w orking 
th a t  m ine. The resu lt, according to  th a t  
ofhcial’s la s t rep o rt, w ill p ro b ab ly  be th e  
adop tion  of a  m ethod  of m in ing  new  to  
A ustralia. A t la tes t repo rts , D av idson ’s 
shaft, in  th e  B lack S ta r  section, w as 281 ft. 
deep— 1 ft. below w here th e  su lph ide zone 
was en tered . On th e  experim en ta l stope, 
w ork a t  th e  80 ft. level, hav ing  m et th e  con­
d itions necessary  for th e  p lan  of cam paign  
la id  down by  Mr. M itke, was stopped . 
A t th e  R io G rande, rises were well advanced , 
p rep a ra to ry  to  th e  opening up  also of a  
stope there .

C l o n c u r r y  O r e . — W ith  th e  help  of th e  
75%  reb a te  on ra il ra te s  g ran te d  in  th e  
p as t six  years, th e  copper gougers, or m iners, 
of th e  C loncurry  d is tric t h av e  been sending 
aw ay m o n th ly  considerable q u an titie s  of 
copper ore, h igh  in  grade, an d  shou ld  have 
been doing v ery  well. T heir lo t w ill doubtless 
be m uch  im proved  b y  th e  con tinu ing  rise 
in  th e  p rice of copper, w hich h as now  reached  
over £80 a  to n  for s ta n d a rd . T rue , those  who 
hold  tr ib u te s  on th e  leases belonging to  th e  
M ount E llio tt C om pany w ill lose th e m  w hen 
th a t  com pany resum es opera tions on its  
own account, b u t, on th e  o th e r h an d , th is  
resum ption  will m ean regu lar w ork  for m an y  
m iners an d  o ther m en a t  good w ages, an d  
m ust te n d  generally  to  a d d  to  th e  p ro sp erity  
of th e  field. M ost of th e  ore m ined  b y  these 
m en is bough t for th e  P o rt K em bla  w orks, 
in  New S outh  W ales. T h a t from  tr ib u te rs  
in  th e  M ount O xide m ine, how ever, is 
despatched  d irec t to  E urope. T he la s t lo t 
sen t from  th is  m ine, consisting  of 124 tons, 
averaged as h igh as 44%  copper, hav ing  
a  value of th e  field of £17 5s. a  ton . A large 
p roportion  of th e  ore from  o th e r m ines 
exceeded 25%  in  grade.

N o r t h  Q u e e n s l a n d  T i n .— H eav y  ra in s 
th a t  have recently  fallen in  N o rth  Q ueensland

will be a  g rea t help  to  th e  H erb e rto n  tinfield. 
The G reat N o rth ern  F reeho ld  m ine, in  this 
d is tric t, w ith  a  h is to ry  ex ten d in g  back for 
n ea rly  half a  cen tu ry , has  of la te  been again 
com ing in to  prom inence, following one of its 
te m p o ra ry  u n ev en tfu l periods. T he cause is 
th e  finding of y e t an o th e r  lode formation, 
ca rry ing  rich  p a tch es of tin . T he tin-bearing 
face m easures 5 ft. b y  5 f t.,  carry ing  15% 
of tin  over th e  full face, w ith  ore of a  some­
w h a t low er g rad e  underfoo t. The new 
d iscovery  is significant as opening up  entirely 
new  co u n try , w here t in  h a d  n o t been 
p rev iously  discovered, a n d  is considered 
th e  m ost im p o rta n t since th e  form ation, a 
num ber of years ago, of th e  com pany now 
owning th e  p roperty .

C A M BO R N E
A p ril  3.

C o r n w a l l  C o u n t y  B i l l  a n d  t h e  M in in g  
I n d u s t r y . — As th e  resu lt of th e  vigorous 
opposition  and  p e titio n s of th e  Cornish 
C ham ber of M ines an d  o th er bodies, certain 
ob jectionable clauses in  P a r t  V II I  of the 
Cornwall C oun ty  Bill have been deleted, and 
in  consequence th e  m ines and  china-clay 
w orks will continue to  en joy  the ir ancient 
righ ts an d  privileges. I t  is a  g rea t p ity  that 
th e  C oun ty  Council au th o ritie s  did  no t adopt 
a  m ore conciliatory  a tti tu d e  before the 
question  reached  th e  H ouse of Lords Select 
C om m ittee. If  th e y  h a d  done so, th e  very 
h eav y  legal a n d  o th er costs for w hich both 
th e  pe titio n ers  an d  Council are now 
responsible, w ould h av e  been avoided. 
D oubtless th e  C ham ber of Mines, w ith small 
funds, w ill be com pelled to  m ake an  appeal 
for financial assistance.

U r a n i u m  a n d  R a d iu m  P o s s i b i l i t i e s  in 
C o r n w a l l . — The rad ium  rep o rt of the Civil 
R esearch C om m ittee is, i t  is assum ed, now in 
th e  possession of th e  G overnm ent. Perhaps 
th is  will help  to  d raw  a tten tio n  to the 
possib ility  of increased supplies from  Corn­
wall. U ran ium -bearing  m inerals are widely 
d is trib u ted  in Cornwall, th e  chief varieties 
being p itchblende, au tu n ite , an d  torbernite, 
these usually  occurring in sm all bunches” 
in  th e  lodes of tin  an d  copper. Pitch­
blende has been found in  m an y  Cornish 
m ines and  years ago, w hen lit tle  or nothing 
was know n of th e  p roperties of radium , it 
was regarded  as a  nu isance an d  discarded. 
A system atic  exam ination  of th e  m ine dumps
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or “ burrow s ” of Cornwall would, no doubt, 
result in the  finding of specim ens of uran ium - 
bearing m inerals. The m ost no tew orthy  
occurrences of u ran ium  ores in Cornwall are 
those of th e  S outh  T erras and  T renw ith  
mines. D uring a  recen t exam ination  of a 
large num ber of old records of Cornish m ines 
the w riter cam e across some very  in teresting  
inform ation concerning th e  occurrence of 
pitchblende in lodes w hich were being chiefly 
worked for copper ore.

C e n t e n a r y  o f  S i r  H u m p h r e y  D a v y .—  
In honour of th is  w orld-fam ous Cornish 
scientist, who died on M ay 28, 1829, i t  is 
proposed to  hold a  com m em orative gathering  
on June 8 a t Penzance. The R oyal Geological 
Society of Cornwall (of w hich Sir H u m p h rey  
was a m em ber) and  th e  R oyal In s titu tio n  of 
Cornwall are organizing th e  m eeting  and  it  is 
anticipated th a t  Sir H um phrey  D avy  Rolles- 
ton, one of th e  K in g ’s physicians, who is a 
lineal descendant of his illustrious nam esake, 
will be present. D avy  is, of course, chiefly 
remembered for his invention  of th e  m iner’s 
safety lam p which bears his nam e. The 
placing of a  m em orial w rea th  on h is s ta tu e  
in M arket Jew  S treet, Penzance, will form 
part of the  com m em oration.

G e e v o r .— Mr. F . C. Cann, th e  popular 
manager of Geevor, has re tu rn ed  to  tak e  up  
his duties a t th e  m ine, a fte r a  tr ip  ab road  in 
search of health  and  it  is p leasan t news to  
hear th a t he is now quite  fit.

R is e  i n  P r i c e  o f  L e a d .— The recen t rise 
in the price of lead, if m a in ta ined , m igh t 
possibly resu lt in a rev ival of lead m ining in 
Cornwall and  D evon. I t  should n o t be 
forgotten th a t  some 60-80 years ago the  
West of E ng land  occupied a very  im p o rtan t 
position in th e  p roduction  of lead ore. In  
the opinion of engineers w ho h av e  had  
occasion to  s tu d y  th e  m ineral resources of 
the two south-w estern  counties, the  deposits 
of lead ore are b y  no m eans w orked  out. 
The abandoned lead m ines are  n o t so deep 
as those of tin  and  copper and  ano ther 
favourable fac to r is th e  fac t th a t  th e  Cornish 
and D evon lead  ores con tain  silver in 
considerable q u an tity .

W h e a l  A n d r e w . — I t  is s ta te d  th a t  a 
com pany called A rgus Concessions, L td ., 
have tak en  up  a  m ining option on a fairly  
large tra c t  of g round covering th e  WTieal 
Andrew se tt in G w ennap parish.

P o l h i g e y . — The new mill is now  in 
operation.

PERSONAL
A .  W .  A l l e n  passed th rough  London las t week 

on his re tu rn  to  th e  U nited  S ta tes from  th e  
C ontinen t.

H . E . A r r o w s m i t h  has opened an  office a t  52, 
A rcher S treet, N o ttin g  Hill, W . 11, to  p ractise  as 
consulting m etallurgist, assayer and  analy tical 
chem ist.

H . F o s t e r  B a i n  is v isiting  Colombia to  serve as a  
consu ltan t to  th e  Colombian G overnm ent in  th e  
consideration of a  revision of th e  petro leum  m ining 
laws of th a t  country .

F . O 'D . B o u r k e  is hom e from  Nigeria.
F r e d e r i c k  W . B r a d l e y  is th e  new P residen t o f

th e  A m erican In s titu te  of M ining and M etallurgical 
Engineers, and  E d g a r  R i c k a r d  and H e n r y  A. 
B u c h l e r  th e  new Vice-Presidents.

C. B .  B r o d i g a n  h a s  r e t u r n e d  f r o m  a  v i s i t  t o  t h e  
E ast.

L. M a u r i c e  C o c k e r e l  has left for Texas.
N o r m a n  R. F i s h e r  is th e  P residen t-E lec t of th e  

C anadian  In s ti tu te  of M ining and  M etallurgy.
H a l l  a n d  R a i n e  have m oved from  2 0 ,  Copthall 

Avenue, to  D unedin  House, Basinghall Avenue, 
E.C. 2.

S i r  T h o m a s  H o l l a n d  left la s t  m on th  for 
Colombia.

G. C. K l u g  has le ft for A ustralia , vid Am erica.
R o ss M a c a r t n e y  h a s  re tu rned  from  B urm a.
M a l c o l m  M a c L a r e n  has re tu rn ed  from  th e  E as t.
H u g h  F. M a r r i o t t  has re tu rned  from  P anam a.
J o h n  M a r t i n  has been elected P residen t o f  th e

T ransvaal C ham ber of Mines and  S i r  W i l l i a m  
D a l r y m p l e  and  J. H . C r o s b y  Vice-Presidents.

F. M a x w e l l - S t u a r t  h a s  left for Peru.
E . D. M e t c a l f e  has been elected a  d irecto r of 

Murex, as nom inee of Im perial Chemical Industries, 
L td .

A l f r e d  O t t e r  has left for N orthern  Nigeria.
F r a n k  B. P o w e l l  has le ft for W est Africa.
T .  P r y o r  has left In d ia  for T anganyika and  

expects to  re tu rn  to  E ngland in  June.
J .  F. W . R o w e  is re tu rn in g  from  Nigeria.
J o h n  S m e d d l e  has r e t u r n e d  from  California t o  

Nicaragua.
S i r  E d w i n  A. S p e e d  and  Messrs. A. W . B e r r y  

and G. T. B r o a d b r i d g e  have been re-elected 
C hairm an and  D eputv-C hairm en respectively of th e  
N igerian C ham ber of Mines.

G. A. S t o c k f e l d  has left for South Africa.
G .  G o r d o n  T h o m a s  i s  re tu rn in g  nex t m onth  

from  South-W est Africa.

A. S p e n c e r  C r a g o e  died on March 19, in  London, 
from  pneum onia following influenza.

M a j o r  F. B. L a w s o n , who was chairm an o f  the  
Renong and was on th e  board  of a num ber of o ther 
E aste rn  and South African companies, died on 
M arch 28.

TRADE PARAGRAPHS
G. A. H a r v e y  an d  Co.,  Ltd.,  of W oolwich R oad, 

London, S.E. 7, send us a  copy of th e ir standard  
catalogue of perforated  m etals together w ith  leaflets 
devoted to  o ther m etal p la te  work.

R u sto n  an d  H o r n sb y ,  Ltd.,  of Lincoln, have 
issued a new brochure on excavating m achinery 
which is fully illu stra ted  w ith  photographs and 
d iagram m atic pictures showing shovels and d rag ­
lines engaged in  a  g reat v a rie ty  of operations.
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W e s t in g h o u se  E le c tr ic  In t e r n a t io n a l  Co., of
2, N orfolk S treet, London, W .C. 2, send us th e  
February-M arch issue of th e ir  house organ, which 
contains a brief descrip tion  of petrol-electric 
locom otives of from  12 to  45 tons for m ine haulage.

T h e  W. S. T y le r  Co.,  th rough  th e ir  agents, 
In te r n a t io n a l  C o m b u s t io n ,  Ltd.,  of 11, 
Southam pton Row, London, W .C. 1, have  issued 
a leaflet describing th e  R o-Tap tes tin g  sieve shaker 
for use w ith  sets of s tan d ard  T yler sieves in  th e  
laboratory .

B o lc k o w ,  V a u g h a n  an d  Co.,  Ltd., of Middles- 
borough, have issued a  splendidly p repared  booklet 
covering some 45 pages (quarto), and  illu stra ted , 
which describes th e ir  works, im m ense organization, 
and products, including steel, iron, coal, ferro 
alloys, basic slag, and  firebricks.

R o b e y  an d  Co., Ltd.,  of Lincoln, publish a 
catalogue devoted to  horizontal and  vertical steam  
engines, steam  and  electric w inding engines, oil 
engines, a ir  compressors, steam  wagons, trac to rs , 
and crushing m achinery, which gives a  clear 
conception of th e  v a rie ty  of th e ir  products.

K in etic  E lu tr ia to r s ,  Ltd.,  of 11, Southam pton 
Row, London, W .C. 1, inform  us th a t  th rough  
In te r n a t io n a l  C o m b u s t io n ,  Ltd.,  th e  following 
orders have been received : 3 Andrews classifiers 
of 800 lb. per hour overflow (99 9%  through  220 
mesh). This is a  repea t order from  th e  ceram ic 
in dustry  in  E ngland. One classifier for China to  
overflow 2,000 lb. pe r hour (99% th rough  100 mesh).

E v e r sh e d  and  V ign o les ,  Ltd.,  of A cton Lane 
W orks, Chiswick, London, W . 4, pub lish  a  catalogue 
of electrical instrum en ts of all kinds, including 
am m eters, voltm eters, and  w attm eters, recording 
instrum ents, resistance m easurem ent equipm ent, 
and th e  M idworth d is tan t repea ter for rem ote 
control of power-driven p lan t, or for recording a t  
a  distance, and  in  several places sim ultaneously, 
th e  m ovem ent of an y  p a r t  of a  p lan t.

S a n d y c r o f t ,  Ltd.,  of 4. B road S tree t Place, 
London, E.C. 2, issue a catalogue of w a ter tu rb ines 
(reaction and  impulse) and  accessories, th e  m anu­
facture of A k t ie b o la g e t  F in s h y t ta n ,  of Sweden. 
This contains m any  photographs of w ater power 
schemes and  d iagram m atic  sections of typ ica l 
p lants. I t  is divided in to  sections am ong which 
are th e  fo llow ing : V ertical shaft, horizontal
shaft, double runner, cased, cased double, and 
spiral cased tu rb ines ; Pelton  wheels ; w aterw ays ; 
pipe lines ; and  valves.

In te r n a t io n a l  C o m b u s t io n ,  Ltd.,  G r in d in g  
and P u lv e r iz in g  O ff ices ,  of 11, Southam pton  
Row, London, W.C. 1, rep o rt th a t  new orders have 
been received fo r th e  following e q u ip m e n t:—■ 
For E ngland : Three 7 ft. b y  36 in. H ardinge
pebble mills and  th ree  Andrews classifiers for 
ceramics ; one 3 ft., Type 37, 1-surface H um -m er 
electric screen for cocoa l iq u o r ; and  one 4 ft., 
T ype 37, 2-surface H um -m er electric screen for 
slag. Fo r In d ia : One 7 ft. b y  48 in. H ardinge 
ball mill for lead-zinc ore. Fo r A ustra lia  : Two 
4 ft. b y  5 ft., Type 39, H um -m er screens for lead- 
zinc ore ; tw o 8 ft., Type 39, Single-Body T andem  
and tw o 4 ft., Type 39, Single-Body T andem  H u m ­
m er electric screens for coal. F o r South  Africa : 
One No. 0000 R aym ond pulverizer for coal. Fo r 
Norw ay : One 4 ft. b y  7 ft., T ype 39, H um -m er 
screen and  tw o 4 ft. b y  5 ft., T ype 39, H um -m er 
screens for granite. Fo r F rance : Twelve 8 ft. by  
60 in. H ardinge ball mills for coal and  coke ; 
one 3 f t . by  18 in. H ardinge ball m ill for coke ; 
one 3 f t . by  18 in. H ardinge pebble m ill for felspar ;

and  one 2 -R oller R aym ond m ill for unknow n duty. 
Fo r A ustria  : One 3-Roller R aym ond  m ill for talc. 
Fo r Spain : One 5-R oller R aym ond  m ill for
phosphate. Fo r I t a l y : One No. 00 Raymond
pulverizer fo r ta lc  crystals.

G e o p b y s ic a l  Co. [E lb o f]  ( P i e p m e y e r  and  Co.), 
of Kassell, G erm any, and  668, Salisbury  House, 
London, E.C. 2, have ab o u t fifty  engineers engaged 
on w ork  in  d ifferent p a r ts  of th e  w orld. Altogether 
th ere  are ten  groups and  geophysical surveys are 
being carried  ou t in  th e  U nited  S ta te s; East, 
South-W est, and  South  A frica; A ustra lia ; New 
Z ea lan d ; Jav a , an d  elsewhere. A sh o rt note regard­
ing th e  C om pany’s activ ities  in  A frica m ay be of 
in te res t. A seism ic group has ju s t completed a 
su rvey  on a geological s tru c tu re  in  E a s t Africa 
resu lting  in  th e  location  of a  flat anticline. The 
survey  will be resum ed again  a f te r  th e  ra in y  season. 
A p a r ty  em ploying e lectrical m ethods of investiga­
tio n  has been w orking a t  G ibeon in  South-West 
A frica for oil in  th e  neighbourhood of a tertiary 
dom e located geologically. The resu lts  are structur­
a lly  in te res tin g  b u t so fa r there  are no indications 
of a bad  conductor. The sam e group are now engaged 
on a w a ter investiga tion  a t  L uderitztow n in South- 
W est Africa. The conditions are sa tisfactory  and 
some prom ising resu lts are expected. Dr. Heimburg, 
th e  com pany 's chief technical engineer in South 
Africa, is engaged w ith  a p a r ty  on a  con tract for the 
South A frican M ineral Co., n ear R ustenburg. The 
ore is a n ickeliferous-m agnetite  which lends itself 
to  investiga tion  b y  m agnetic  m ethods. The magnetic 
survey  will be followed b y  a geo-electrical investiga­
tio n  by  th e  indu ctio n  m ethod. A new contract with 
th e  M essina Mine in  th e  N o rthern  Transvaal has 
ju s t  been en tered  in to . In  ad d itio n  to  new ground 
th e  survey  will include a  p a r t  of th e  a rea  which had 
been sub ject to  general in v estiga tion  during the 
first con tract.

B r it i s h  W ood  I m p r e g n a t i n g  Co.,  Ltd., of 
30, N orfolk S treet, London. W.C. 2, send us a 
booklet giving a  b rief accoun t of th e  Wolman 
system  for tim b e r im pregnation . This system 
m akes use of d in itrophenol, sodium  fluoride, 
and  an o th er sa lt w hich is s ta te d  to  prevent the 
so lu tion  from  a ttack in g  m etals. This compound, 
term ed  “  T rio lith ,” is claim ed to  be  fire-resisting, 
and  is used in  m uch th e  sam e w ay as creosote, 
th e  equ ipm ent required  being practica lly  identical. 
A typ ica l p lan t consists essentially  of a mixing tank 
in  w hich th e  “ T rio lith  ” so lu tion  is p repared ; 
an  im pregnation  c y lin d e r ; a pressure chamber, 
to  feed th e  so lu tion  in to  th e  im pregnation  cylinder 
as absorp tion  tak es place ; a storage tan k  below 
ground le v e l ; an d  a  ram  pum p capable of dealing 
w ith  pressures from  5 to  9 atm ospheres. In  some 
instances an  old Lancashire boiler serves as the 
im pregnation  cham ber. An ord inary  30 ft. by 
8 ft. boiler will hold ab ou t 600 cu. ft. of timber, 
w hich is equal to  abou t 800 props 6 ft. 6 in. long 
an d  from  8 to  9 in. in  d iam eter. H eating  pipes 
are provided to  keep th e  so lu tion  a t a temperature 
of 90° C. A fter th e  end p la te  has been bolted in 
position  and th e  jo in ts sealed, th e  a ir is exhausted 
from  th e  im pregnation  cham ber and  th e  vacuum 
m ain tained  for half an  hour. The “ Triolith ” 
so lu tion  is th en  draw n in to  th e  clyinder, and the 
pressure cham ber is also filled. A pressure of 
from  5 to  9 atm ospheres, depending on require­
m ents, is m ain tained  in  th e  pressure chamber, 
w hich is connected to  th e  im pregnation  cylinder. 
T he pressure is m ain tained  u n til th e  tim b er has 
absorbed 1 gallon of so lu tion  p er cu. ft. of wood,
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the ra te  of absorp tion  an d  to ta l  q u a n tity  absorbed 
being observed by  m eans of sim ple instrum en ts. 
When th e  process is com plete th e  surplus solution 
is run in to  th e  storage ta n k  and  th e  tim b er stacked 
in the yard  to  d ry . R eduction  by  20%  in  th e  
quantity  of tim b e r props in  use in  a R uhr colliery 
is claimed as a  result of th is  im pregnation .

m ay be left open to  th e  atm osphere  a t  its end B, 
o r a lte rn a tiv e ly  coupled up w ith  a source of ho t 
a ir  (represented by  C) if th e  m ateria l requires 
drying. The degree of fineness is regu lated  by 
th e  se ttin g  of handle L  which ad ju s ts th e  vanes 
a t  th e  en trance to  th e  inner cone, thus controlling 
the  cen trifugal separating  action  of th e  a ir cu rren t

REMA PU L V E R IZ IN G  MILL.
In  these colum ns reference was m ade la s t m onth  

to this mill in  connection w ith  th e  B rand system  
of powdered fuel firing and  here follows a description 
of it. The mill was in troduced  by  th e  Rheinische 
M aschinenfabrik A.G., of Neuss am  Rhein, Germ any, 
and is m anufactured in  th is  cou n try  by  th e  B ritish  
Rema M anufacturing Co., L td ., of H alifax , under 
the control of W illiam  A squith  (1920), L td . The 
grinding elem ents consist of th ree  rollers which 
work in a vertical p lane against an  encircling ring, 
against which th ey  are held by heavy  spiral springs. 
The system  of spring-held rollers is in tended  to  
provide com pensation for wear. The accom panying 
section will serve to  illu stra te  th e  operation  of the  
complete un it. M aterial to  be crushed is delivered 
into the a ir pipe A , th rough  th e  feeder F, whence 
it is pneum atically  conveyed. A t th e  entrance 
to the lower p a r t  of th e  sifte r th e  deflecting cone 
K 1 tends to  deliver th e  m ateria l in to  th e  chu tes G, 
and since th e  velocity  of th e  a ir cu rren t is reduced, 
due to  the increased area  in  th e  sifter, only fine 
particles of m ateria l are carried th rough  to  the  
inner cone. The larger pieces fall down th e  chutes G 
and are fed in a t  each side of th e  m ill H, thereby  
ensuring even d istrib u tio n  across th e  inner face of 
the grinding ring which resu lts in  m axim um  o u tp u t 
being obtained w ith  m inim um  w ear on th e  ring. 
The rollers pulverize th e  m aterial, which passes 
out of the  mill o u tle t J  in to  th e  pipe A  where i t  is 
entrained in th e  a ir cu rren t and  again  carried along 
together w ith  th e  raw  m ateria l being fed in to  pipe A , 
to the sifter, w here th e  larger pieces are delivered 
to the mill and th e  finer particles carried up th e  
space E  betw een th e  inn er and  ou ter cones. A t 
the entrance to  th e  inner cone a series of ad justab le  
vanes are fitted  to  th e  openings K lt which im p a rt 
a centrifugal action  to  th e  d u st particles en tra ined  
in the a ir cu rren t and  th e  final separation  is com ­
pleted in th e  in n er cone, only  th e  v ery  fine dust 
being carried ou t of th e  system  by th e  fan  D. The 
coarser particles fall down inside th e  inn er cone 
partly by centrifugal action  and  p a r tly  due to  
gravity, to  be au tom atica lly  re tu rn ed  to  th e  chutes 
G via discharging flaps for re-grinding in th e  mill. 
The necessary a ir cu rren t is induced by th e  high 
efficiency fan  D  w hich is p laced in  th e  layou t 
of the system  a f te r  th e  pulverizing m ill and  sifter. 
The air cu rren t passes up  pipe A  in to  th e  space E  
between th e  in n er and  ou ter cones of th e  sifter, 
after which i t  is ad m itted  to  th e  inn er cone via 
openings i i j ,  arranged  round th e  u pper p a r t  of 
the inner cone. From  th e  cen tre  of th e  in n er cone 
a pipe is tak en  to  th e  in le t of th e  fan  D, th e  ou tle t 
of the fan being connected by  m eans of p iping 
direct to  th e  burner, in  th e  case of powdered fuel 
systems adop ting  d irec t firing. If th e  powdered 
m aterial is required  to  be sto red  in  bins or collected 
into sacks, casks, or o ther receptacles, th e  fan 
outlet is connected  to  a cyclone sep ara to r and  th e  
system  can th en  be a rranged  so th a t  th e  a ir  is 
returned from  th e  cyclone sep ara to r to  th e  pipe A 
by su itab le  pip ing , and th e  pow dered m aterial 
delivered to  su itab le  receptacles. The pipe A

inside  th e  sifter. There are no revolving p a rts  
inside th e  sifter, and once th e  regu la ting  handle L  
is se t to  give th e  required  degree of fineness, no 
fu rth e r a tte n tio n  is necessary. M aterial which is 
too  heavy  to  be lifted  by  th e  a ir  c u rren t falls down 
to  th e  lower p a r t  of pipe A  w here i t  is easily 
rem oved by opening th e  trap  M . Foreign m aterials, 
w hether m agnetic  or non-m agnetic, are th u s p re ­
ven ted  from en te ring  th e  mill.
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H ELE-SH A W  BEA C H A M  A IR  
M OTOR

The principle underlying th e  m achine here 
described is th e 'sam e  as th a t  of th e  a ir  com pressor 
of th is  name, details concerning w hich were 
published in  th e  M a g a z i n e  for Decem ber, 1925, 
and  January , 1926. I t  will be recalled th a t  H olm an 
Bros., L td ., of Camborne, were th e  m anufacturers 
of th e  compressor. T est and  developm ent of th e  
original m achine have been continued in  th e  
in tervening years as a  resu lt of which th e  a ir  m otor 
has been evolved. From  the  accom panying sections 
i t  will be seen to  consist of th ree  cylinders form ed 
in  one casting  which ro ta tes  on ball and  roller 
bearings abou t th e  fixed cen tral valve, in  which the  
in le t and  exhaust passages are formed. The pistons 
are carried by  roller bearings on floating annu lar 
rings, th e  centres of which are eccentric  to  th a t  of 
th e  valve. Therefore when th e  cylinder ro ta tes  the  
p istons move re la tively  to  th e  cylinder, and  the  
sam e process of a ir cu t off, expansion and  com ­
pression, which tak e  place in  th e  o rd inary  ty p e  of 
reciprocating  m achine are p resen t in  th is  one.

The a ir enters th e  valve by w ay of th e  a ir filter 
A and  valve chest— Fig. 3— passes along th e  in le t 
passage F, and  enters th e  cylinders th ro u g h  ports 
cu t in  th e  cylinder head— Fig. 1. The a ir  th ru s t  
on the  p iston  forces th e  gudgeon p in  rollers against 
the  floating ring, and  as th is  track , excep t a t  the  
ends of th e  strokes, is n o t perpendicu lar to  th e  
th ru st, th e  p iston  is m oved along it, and  so ro ta tes  
th e  cylinder. Before th e  end of th e  stroke, th e  a ir 
is cu t off and expands in  th e  cylinder, u n til ju s t 
before th e  end of th e  stroke, when th e  ex haust p o rt 
opens and  a ir is discharged to  atm osphere th rough  
th e  passage K, Fig. 1. Tow ards th e  end of th e  
exhaust stroke, th e  exhaust p o rt is closed, an d  a ir  is 
compressed in to  th e  clearance spaces, so th a t  on

F i g . 2 . — S e c t i o n  t h r o u g h  c e n t r e  l i n e  o f  A i r  

M o t o r .

in  th e  opposite  d irec tion  to  w hich th ey  did before. 
W hen th e  valve is halfw ay betw een th e  forward and 
reverse positions (Fig. 5) th e  p o rts  in  the valve 
chest a re  cu t off from  th e  a ir  supply, and  so the 
m oto r stops. The valve is so designed th a t the 
contro l lever m ay  be changed from  th e  forward to 
reverse position , w ith o u t any  pause in  the stop 
position. I ts  o p eration  is th u s foolproof.

F ig . 3.

The following perform ance figures are of in te rest: 
The m otor will ru n  a t  h igh  speeds w ithou t vibration. 
The norm al speeds v a ry  from  1,500 r.p.m . a t  15 h.p. 
to  1,000 r.p .m . for th e  45 h.p. using a ir  a t  80 lb. 
pe r sq.in. pressure. The oil consum ption is low. 
In  a continuous te s t  in  a m ine th e  15 h.p. motor 
lost only J p in t  of oil in  264 hours continuous 
working.

F i g . 1 .— S e c t i o n  t h r o u g h  c e n t r e  l i n e  o f  A i r  

M o t o r .

opening th e  in le t port, there  is no loss of pressure 
due to  filling the  clearance spaces w ith  com pressed 
air. To ob tain  a reversal of th e  d irec tion  of ro ta tio n  
th e  central valve is m oved b y  a  contro l lever in to  
th e  position  shown on Figs. 4 and  2, so th a t  th e  
in le t and  discharge po rts are now  on opposite  sides 
of the  vertical centre line, b u t ex ac tly  in  th e  sam e 
re la tiv e  position. Thus th e  cylinders will revolve

R e v e r s e  P o s i t i o n  

F ig . 4.
N e u t r a l  P o s it io n

F ig . 5.
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METAL MARKETS
C o p p e r .— F u rth e r v io len t advances occurred in  

copper prices d u ring  M arch, th e  export q u o tation  
for electrolytic soaring in  New Y ork from  19-50 
to 24 cents p er lb. Pan ic  caused consum ers to  buy  
frenziedly, and producers q u ite  lost control of the  
position. N aturally , th ere  is a  feeling am ongst 
the more level-headed in te rests th a t  prices are now 
too high, b u t as stocks of refined copper are low, a 
reaction m ay prove to  be slow in  developing. Con­
sumers are beginning to  sw itch over to  th e  use of 
aluminium and o ther su b s titu te  m etals w herever 
possible and eventually  th is  should help to  get th e  
market in to  a  h ealth ie r condition. Copper producers 
may eventually  find, however, th a t  consum ers 
who have gone over to  th e  use of o th er m etals m ay 
not easily be persuaded to  re tu rn  to  copper. A t 
present, nevertheless, th e  big in te rests are in  a 
sufficiently strong position  n o t to  w orry ab ou t th e  
immediate fu tu re  and th e  prices th ey  are now 
securing for th e ir  o u tp u t are ex trao rd inarily  
remunerative.

Average price of Cash S tandard  Copper : March, 
1929, ¿89 4s. 4d. ; February , 1929, ¿78 5s. lOd. ; 
March, 1928, ¿61 3s. 6d. ; February , 1928, ¿61 14s.

T i n .—W hereas th e  o ther non-ferrous m etal 
markets experienced feverish and  firm conditions 
during March, especially during th e  m iddle and  la tte r  
part of th e  m onth, th e  t in  m ark e t p resen ted  an  
extraordinarily placid aspect. Values were v irtu a lly  
unaltered, on balance, and  such fluctuations as were 
seen were of a  com paratively  m inor natu re . The 
fact th a t t in  is usually  th e  m ost vo latile  and 
speculative of all th e  m arke ts m ade th e  con trast in 
March all th e  m ore rem arkable. In d u stria l dem and 
was fairly good, b u t if th e  "  bull ” group had  no t 
continued its supporting  tactics, a lbe it unosten ­
tatiously, values would probably  have given way, as 
the sta tistica l position  was by  no m eans b rillian t and 
does no t look lik e  im proving v ery  m uch in  th e  
immediate future, unless consum ption unexpectedly  
expands very  m aterially .

Average price of Cash S tandard  T in  : March, 1929, 
¿220 17s. 4 |d . ; F ebruary , 1929, ¿223 4s. 8d. ; 
March, 1928, /232 16s. 5d. ; February , 1928, 
¿233 18s. lOd.

L e a d .— T his m ark e t was fa irly  stead y  til l  abou t 
the middle of th e  p ast m onth, w hen speculative 
activity, accom panied by scenes of panic rarely  
equalled on 'Change, rushed prices up  m ore th an  
¿5 10s. on a single day. Subsequently, as was to  be 
anticipated in  view  of th e  fact th a t  th e  in trin sic  
position of th e  m etal had  n o t undergone an y  basic 
alteration, values slipped gradually  down again, b u t 
nevertheless closed th e  m onth  ab ou t ¿2 10s. h igher 
than the  level a t  w hich th ey  had  opened. Some 
emphasis has been laid  recently  on th e  M exican 
revolt, which m ight have been expected to  have 
held up supplies of ore and  m etal from th a t  country, 
but the  G overnm ent th ere  seems to  be rap id ly  
getting th e  u pper hand. W ith  sh ipm ents from  o ther 
countries likely  to  be well m ain tained , there  would 
appear to  have been little , if  any, justification  for 
the panic w hich recen tly  seized th e  m arket.

Average m ean price  of soft foreign lead : March, 
1929, ¿25 9s. l id .  ; F eb ru ary , 1929, ¿23 2s. lOd. ; 
MarctC 1928, ¿20 2s. lOd. ; February , 1928, 
¿20 10s. 3d.

S p e l t e r .— T his m ark e t, w hich earlier in  th e  
m onth had  a lready  displayed signs of streng th , owing

m ain ly  to  th e ’op tim istic  u tte rances of th e  m em bers 
of th e  In te rn a tio n a l Zinc C artel a t  th e ir  la te st 
m eeting, joined in  th e  panic m ovem ent which also 
affected copper and  lead on M arch 18, and  prices 
sho t up a  fu rth er ¿2 th a t  day, only to  recede again  
tow ards th e  close of th e  m onth. On balance, how ­
ever, values gained fully 20s. d u ring  M arch. P ro ­
ducers have decided to  reduce th e ir  o u tp u t- 
cu rta ilm en t figure from  10 to  7% , expressing th e m ­
selves as very  satisfied w ith  th e  results th e ir  action  
has so fa r achieved. As in d u stria l dem and is 
ra th e r  subdued, however, th e ir  sa tisfac tion  m ay  
prove ra th e r  p rem ature , a lthough ad m itted ly  
stocks in  A m erica and  E urope have been reduced 
la tterly .

Average m ean price of spe lte r : M arch, 1929, 
¿27 3s. 5d. ; February , 1929, ¿26 5s. l id .  ; March, 
1928, ¿25 0s. 5d. ; February , 1928, ¿25 10s. 2d.

I r o n  a n d  S t e e l .— C onditions continued cheerful 
during  March. No. 3 foundry  was quo ted  for early  
delivery  a t  67s., b u t 68s. 6d. was asked for deliveries 
over th e  second half of th e  year. H em atite  was 
firm and  scarce, w ith  E as t Coast M ixed Nos. priced 
a t  74s.

I r o n  O r e .— T his m ark e t has w orn a  firm  a p p ea r­
ance recen tly  and for early  delivery  there  is now no t 
a  g rea t deal available. Prices are som ew hat 
nom inal, w ith  b est Bilbao rub io  ab ou t 23s. to  
23s. 6d. pe r to n  c.i.f.

A n t i m o n y .— A t th e  close of th e  m on th  English  
regulus was still quoted  a t  ¿54 to  ¿55 p er ton , 
though  less was accepted  for good lines. Chinese 
m ateria l was firm, owing to  th e  s tren g th  of o th er 
m etals, and  spo t was quoted  around ¿38 5s., ex 
warehouse, w hilst for sh ipm ent from  th e  E as t the  
value was ab o u t ¿35 15s. c.i.f.

A r s e n i c .— A stead y  tone  continues here, w ith  
prices ab ou t ¿16 to  ¿16 5s. p er to n  f.o.r. m ines for 
h igh  grade Cornish w hite.

B i s m u t h .— Q uite a good business is passing a t  
th e  unchanged official price of 7s. 6d. p er lb. for 
m erchant quan tities.

C a d m i u m .— A fairly  b risk  in q u iry  has developed 
again  recently, and  sellers are firm ly holding for 
ab o u t 4s. to  4s. 2d. p er lb., according to  q u a n tity  
and  delivery.

C o b a l t  M e t a l .— Business in  th is  m etal has 
im proved recently, and  a v ery  fa ir tu rn o v er is 
reported. The official price of 10s. p er lb., however, 
is only ob tained  for sm all parcels.

C o b a l t  O x i d e s .— A steady  dem and is m ain ta in ed  
from th e  po tte ries and prices are w ithou t change 
a t  8s. p er lb. for b lack and 8s. lOd. for grey.

P l a t i n u m .— D uring th e  early  p a r t  of M arch a 
very  good business was done and, a lthough la tte rly  
th e  volume of dem and has been ra th e r smaller, th e  
m ark e t wears q u ite  a  sound appearance. Refined 
m etal is officially p riced  a t  ¿13 17s. 6d. p er oz., b u t 
th is  figure is shaded som ew hat for m erchant 
quan tities.

P a l l a d i u m .— A stead y  if  som ew hat m oderate 
dem and is m ain tained , prices ranging from  ¿9 10s. 
to  ¿10 10s. pe r oz.

I r i d i u m .— There is no change to  rep o rt in  th is  
m ark e t, sponge an d  pow der rem aining a t  ¿57 to  
¿6 0 'p er oz.

S e l e n i u m .— A very  fa ir business continued to 
ta k e  place in  high  grade b lack  pow der a t  7s. 8d. to  
7s. 9d. pe r lb. ex  warehouse.

T e l l u r i u m .— H ard ly  any  in te res t is shown in  
th is j  m etal and quotations can only be considered 
nom inal a t  abou t 12s. 6d. to  15s. p e r  lb.
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i C O P P E R .
T I N .

S t a n d a r d . E l e c t r o l y t ic

W i r e  B a r s

B e s t  S e l e c t e d .

C ash . 3  M o n th s . N e a r . F o rw a rd . N e a r . F o r w a r d . C a sh . 3  M o n th s .

M ar. £ s. d . £ s. d . £ s. d . £ s . d . £ s. d . £ s. d . £ s. d . £ s . d . r .s. d .
1 1 8 2 0 0 83 7 6 91 0 0 91 1 0 0 91 1 0 0 — — 2 2 0 5 0 2 2 1 2 6

1 2 81 16 3 83 2 6 91 0 0 91 1 0 0 91 1 0 0 8 7  10 0 8 8  15 0 2 1 8 7 6 2 1 9 2 6

13 85 5 0 8 6 1 2 6 93 1 0 0 94 0 0 9 4 0 0 — — 2 1 9  15 0 2 1 9 17 6

14 87 1 2 6 89 0 0 93 1 0 0 94 0 0 94 0 0 — — 2 2 0 17 6 2 2 0 7 6

15 90 7 6 91 15 0 95 1 0 0 9 6 1 0 0 9 6 1 0 0 93 1 0 0 94  15 0 2 2 1 15 0 2 2 1 5 0

18 95 1 2 6 96 0 0 98 1 0 0 99 1 0 0 99 1 0 0 -— — 2 2 4  15 0 2 2 4  15 0

19 95 5 0 96 1 0 0 1 0 2 1 0 0 103 1 0 0 103 1 0 0 1 0 0 0 0 1 0 1 5 0 9 9 4 5 0 2 2 5 0 0

2 0 95 1 0 0 96  15 0 1 0 2 1 0 0 103 1 0 0 103 1 0 0 — •— ■ 2 2 1 1 0 0 2 2 2  15 0

2 1 97 5 0 9 8  12 6 107 1 0 0 108 1 0 0 108 1 0 0 — — * 2 2 4 0 0 2 2 4 0 0
2 2 97 0 0 98 7 6 107 1 0 0 108 1 0 0 108 1 0 0 106 0 0 107 5 0 22 3 5 0 2 2 3 0 0
2 5 95 7 6 96 1 2 6 1 1 1 1 2 6 1 1 2 1 2 6 1 1 2 1 2 6 — — 2 2 1 5 0 2 2 1 1 5 0
2 6 95 6 3 96 13 9 1 1 2 0 0 1 1 2 1 0 0 1 1 2 1 0 0 105 0 0 106 5 0 2 2 0 2 6 2 2 0 17 6
27 93 18 9 95 6 3 109 0 0 1 1 1 1 0 0 1 1 1 1 0 0 — — 2 2 0  1 7 6 2 2 1 18 9
2 8 94 2 6 95 8 9 1 1 0 0 0 1 1 1 0 0 1 1 1 0 0 1 0 0 0 0 1 0 1 5 0 2 2 0 6 3 2 2 1 1 1 3

A p r il
2 95 18 9 96 7 6 n o 0 0 1 1 1 0 0 1 1 1 0 0 1 0 0 0 0 1 0 1 5 0 21 9 13 9 2 2 0 1 1 3
3 95 17 6 96 1 3 108 0 0 1 1 0 0 0 1 1 0 0 0 — — 21 9 13 9 2 2 0  13 9
4 8 9  12 6 8 9 16 3 104 0 0 108 0 0 108 0 0 — — 2 1 8 7 6 2 1 8 7 6
5 87 18 9 87 2 6 104 0 0 107 0 0 107 0 0 — — 2 1 7 1 2 6 2 1 7 7 6
8 87 2 6 8 6 7 6 104 0 0 107 0 0 107 0 0 ■— — - 2 1 4  1 2 6 2 1 4  1 2 6
9 80 1 2

6
7 9 1 2 6 90 0 0 1 0 0 0 0 1 0 0 0 0 85 0 0 8 6 5 0 2 0 9  17 6 2 0 9 17 6

ZINC
(Spelter).

N ear.

I  s . 
2 6  3 
2 6  7 
2 6  1 2  
2 6  1 2  
2 6  17
2 6  17
27  18
2 8  0  
2 8  7 
2 7  13 
2 7  8  
2 7  7 
2 7  11 
2 7  I t)

2 7  12 
2 7  15  
2 6  15 
2 6  17 
2 6  17 
2 6  1 2

F o rw ard .

£  s. 
2 6  13
26  15 
26  18 
2 6  18
27  2
27 2
28  1 
2 8  5 
28  15 
28  0  
27  12 
27 
27 
27 10

3
0
0
0
6

6  3

27 12 
27 12 
26 15 
26 15 
26  15 
26  8

M a n g a n e s e  O r e .— A  ra th e r  s tead ier appearance 
has developed in  th is  m ark e t late ly , as less selling 
pressure has been in  evidence from  Russia. Prices, 
however, have n o t a ltered  m ateria lly , and  b est 
Ind ian  stands a t  ab ou t Is. 2d. to  Is. 2Jd. p er u n it 
c.i.f. while washed Caucasian ore m ig h t be called 
ab ou t Is. I fd . p er u n it c.i.f. Fo r 48 p e r cen t Ind ian  
ab ou t Is. Id . to  Is. l£d . is nam ed.

A l u m i n i u m .— This m etal has benefited from  th e  
advance in  copper prices and a fa irly  b risk  dem and 
has developed. T here is now som e ta lk  of prices 
being advanced. Fo r th e  p resent, however, ¿95 
per ton , less 2% , rem ains th e  cu rren t quo tation .

S u l p h a t e  o f  C o p p e r .— Prices are n a tu ra lly  m uch 
firmer, in  view  of th e  advance in  copper, and  English  
m ateria l is now held for ab o u t £35 10s. to  ¿36 per 
ton, less 5% .

N i c k e l .— A  steady  business is m ain tained  a t  th e  
unaltered  prices of ¿170 to  ¿175 p er ton , according to  
q u an tity .

C h r o m e  O r e .— Q uite a large tu rn o v er is reported , 
w ith  quotations una ltered  a t  ab o u t ¿4 5s. to  
¿4 7s. 6d. pe r to n  c.i.f. for 48% R hodesian , w ith  
Ind ian  and New Caledonian of sim ilar grade sligh tly  
dearer.

Q u i c k s i l v e r .— The in te re s t shown in  th is  com ­
m odity  has rem ained som ew hat m eagre, b u t  prices 
are unchanged a t  ¿22 2s. 6d. to  ¿22 5s. pe r b o ttle  for 
spot m aterial.

T u n g s t e n  O r e .— Alm ost unprecedented  con­
ditions have developed in  th is  m ark e t owing to  th e  
very  heavy  dem and w hich has been in  evidence from  
Am erica, where considerable stocks have been 
accum ulated against th e  p o ss ib ility  of an  increase 
in  th e  im port du ty . T here is now p ractica lly  
noth ing to  be had for sh ipm ent during  th e  first half of 
th e  year, and prices are largely  nom inal a t  ab o u t 
24s. per u n it c.i.f.

M o l y b d e n u m  O r e .— A ra th e r  firm er to n e  has 
developed here, although th e  volum e of business 
passing has no t been unduly  large. C u rren t q u o ta ­
tions are abou t 34s. 6d. to  35s. p e r  u n it  c.i.f.

L E A D . S IL V E R .

S c r r  F o r e i g n . GOLD

N ear. F o rw ard .
E n g l i s h . Cash. F o r ­

w ard .

£ s. d. £ s . d . £ s. d. d. d. s. d. Mar.
23 1 2 6 23 16 3 25 0 0 2 5 Í I 2 5 1 1 8 4  111 1 1
2 3 5 0 23 1 1 3 24 15 0 2 6 2 6 8 4  1 0 } 1 2
23 1 1 3 2 3 17 6 2 5 0 0 2 6 2 6 * 8 4  111 13
23 13 9 23 18 9 2 5 0 0 2 6 2 6 ,3 8 4  111 14
2 4 1 3 2 4 6 3 25 0 0 26 2 6 * 8 4  114 15
26 15 0 27 0 0 31 1 0 0 2 6 2 6 8 4  l l j 18
2 7 17 6 2 8 2 6 2 9 0 0 251 2 5 H 8 4  101 19
27 1 0 0 27 15 0 29 1 0 0 2 5 f § 2 6 8 4  101 2 0
28 1 2 6 2 8 17 6 30 0 0 2 6  Ä 26 1 8 4  1 1 ' 2 1
2 8 17 6 2 9 0 0 30 0 0 2 6 1 261 8 4  111 2 2
27 2 6 27 2 6 2 8 1 0 0 26 2 6 * 84  111 25
26 7 6 2 6 6 3 28 0 0 2 6 * 2 6 Î 8 4  111 26
2 6 5 0 26 5 0 27 15 0 2 6 *

2 5 f |
2 6 1 8 4  111 27

26 6 3 2 6 6 3 2 7 16 3 2 6 8 4  114 28
April

26 1 2 6 2 6 1 2 6 2 7 15 0 2511 26 8 4  111 2
2 6 13 9 2 6 13 9 27 15 0 2 5 J 251 8 4  101 3
2 4 1 2 6 2 4 1 2 6 2 7 5 0 2 5 s 251 8 4  11 4
2 5 0 0 2 4 15 0 27 0 0 251 251 8 4  1 1 } 5
25 2 6 25 0 0 26 5 0 2 5 1 1 2511 8 4  11} 8
2 4 1 0 0 2 4 1 3 26 C 0 2 5 1 2 5 J 8 4  10} 9

G r a p h i t e .— Q uite  a good business has been done 
recen tly  and  prices are if  an y th in g  a shade firmer. 
M adagascar 85 to  90% flake m igh t be called about 
¿27 to  ¿29 p e r to n  c.i.f. and  90% Ceylon lumps 
around  ¿25 to  ¿26.

S i l v e r .— A t th e  beginning of M arch th e  market 
was q u iet, b u t fa irly  steady, sp o t bars standing at 
26d. on M arch 1. The trouble  in  Mexico and the 
p o ss ib ility  of renewed d istu rbances in  China were 
considered favourable factors, b u t prices did not 
im prove, and  on 15th u lt. spo t bars closed a t  26d. per 
oz., hav in g  fallen sligh tly  below th a t  figure 
previously. In  th e  la tte r  p a r t  of th e  m onth  both 
In d ia  and  China showed some buying  interest, 
b u t th is  was confined to  im p racticab ly  low bids and 
quotations showed lit t le  m ovem ent th ro u g h o u t the 
m onth , spo t bars closing a t  25}£d. on M arch 28.
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STATISTICS
P R O D U C T IO N  O F  G O LD  IN  T H E  T R A N S V A A L .

s'LiA
5 | l l  j

! ' ' ; Í * 1211 
J *12 (¡
» »» ? 
11 si: ;

10 271!. s . 
81 

! »13 9 j
¡5'SJii 
1 »76?
iSMil1 3 5 H j ;

! 3 8B|ij 
9;2IB()

I t> 'S 15 » i 
1 7 *11 il
12* Si! U

Suva.

waii

an 
am am 
«  .am 
am a m. 
an 
am 

; am 
um' am

I s  M
I  3 m  
f l a i l

He it

telo*’ 1

R a n d .
E l s e ­

w h e r e . T o t a l .

Oz. Oz. Oz.
March, 1928 ...................... 840,837 36,543 877,380
April ................................... 789,823 36,084 825,907
M ay....................................... 849,155 37,031 886,186
June ................................... 825,143 37,220 862,363
J u l y ..................................... 828,482 38,729 867,211
August .............................. 854,172 37,691 891,863
Septem ber ........................ 819,341 38,390 857,731
October .............................. 858,945 38,775 897,720
November .......................... 832,461 40,023 872,484
December............................ 821,582 38,179 859,761
January, 1929 ................... 840,344 36,108 876,452
February .......................... 778,559 36,725 815,284
M arch .................................. 840,837 36,543 877,380

T R A N S V A A L  G O LD  O U T P U T S .

F e b r UARY. M a r c h .

T re a te d
Tons.

Y ield
Oz.

T re a te d
Tons.

Y ield
Oz.

Brakpan .......................... 80,800 1131,315 91,500 £148,025
City Deep ....................... 83,000 22,033 87,000 24,126
Cons. Main R e e f ............ 53,000 20,759 58,300 22,246
Crown M ines..................... 195,000 65,497 210,000 70,540
D’rb 'n  Roodepoort D eep 35,300 12,598 39,000 13,555
East Rand P.M ................ 132,000 35,162 142,500 37,430
Ferreira Deep ................. 30,400 4,921 26,500 4,820
Geduld................................ 79,500 24,978 85,000 26,588
Geldenhuis Deep .......... 55,000 13,302 53,400 14,375
Glynn’s L ydenburg  . . . 5,200 1,635 6,100 2,206
GovemmentG.M . A reas 187,000 £363,220 196,000 £373,760
Kleinfontein ................... 48,400 10,845 52,200 11,540
Langlaagte E s ta te  . . . . 76,000 £104,161 79,000 £110,287
Luipaard’s V l e i .............. 21,200 5,421 22,500 5,682
Meyer and C harlton . . . 16,200 £18,329 17,300 £18,650
Modderfontein New . . 133,000 68,386 144,000 73,842
Modderfontein B ......... 64,000 24,559 69,000 25,739
Modderfontein D eep . . 41,800 22,117 43,000 22,727
Modderfontein E a s t  . .  . 61,000 19,072 63,500 19,865
New S tate A reas .......... 71,000 £129,184 75,000 £134,896
Nourse .............................. 57,000 16,327 62,000 18,046
Randfontein ................... 191,000 £189,123 212,000 £200,872
Robinson D e e p .............. 67,000 19,844 75,000 22,182
Rose Deep ....................... 50,300 10,722 56,000 11,915
Sabie ................................ 3,220 793 —
Simmer and J a c k .......... 67,500 17,236 76,500 18,745
S p rin g s .............................. 64,000 £132,001 67,000 £138,193
Sub N ig e l .......................... 23,400 21,197 23,400 20,769
Transvaal G.M. E s ta te s 13,320 4,636 15,400 4,562
Van Ryn .......................... 37,000 £38,636 38,000 £39,857
Van Ryn Deep .............. 60,000 £99,268 62,000 £104,674
Village Deep ................... 55,000 14,468 58,000 14,994
West Rand C onsolidated 77,000 £82,737 85,500 £93,495
West S p r in g s ................... 57,000 £72,694 60,000 £75,996
Witw’tersr'n d  (K nights) 48,000 £42,809 52,000 £45,695
W itwatcrsrand D eep . . 41,500 9,429 45,000 9,839
W olhuter............................ 25,900 6,000 28,000 0,291

COST A N D  P R O F IT  O N  T H E  R A N D .

Compiled from  official s ta tis tic s  p u b lished  b y  th e  T ra n sv a a l 
C ham ber of M ines.

Tons
m illed.

Yield 
p e r  ton .

W o rk ’g 
cost 

p e r  ton .

W o rk ’g 
pro fit 

p e r  ton .

T o ta l
w orking

profit.

January , 1928 2,428,600
s.

28
d.
2

s. d.
19 9

s.
8

d .
5

£
1,021.891

February . . . . 2,357,900 28 1 19 11 8 2 959,824
March ............ 2,552,100 27 11 19 9 8 2 1,039,078
April .............. 2,381,800 28 2 20 0 8 2 971,128
May ................ 2,571,900 28 0 19 7 8 o 1,084,465
J u n e ................ 2,500,100 28 2 19 10 8 4 1,038,851
J u ly .................. 2,528,600 27 11 19 8 8 3 1,048,432
A u g u s t............ 2,580,700 27 11 19 7 8 4 1,079,152
Septem ber . . . 2,485,700 27 11 19 7 S 4 1,040,368
October .......... 2 ,612,500 27 t> 19 5 8 4 1,092,162
November . .  . 2 ,539,700 27 9 19 7 8 2 1,041,713
D ecem b er.. . . 2 ,505,500 27 10 19 8 8 2 1,024,654
Jan u ary , 1929 
F ebruary  . . . .

2,627,320 28 1 19 9 8 4 1,095,070
— — 090.942

N A T IV E S  E M P L O Y E D  IN  T H E  T R A N S V A A L  M IN E S .

G o l d

M i n e s .
C o a l

M i n e s .
D i a m o n d

M i n e s . T o t a l .

M arch  31, 1928 .......... 199,487 16,720 5,167 214,950
A pril 30 ........................ 199,820 16,696 5,664 219,700
M ay 31 .......................... 198,461 16,943 5,742 222,172
J u n e  30 ........................ 197,186 16,870 5,650 222,340
J u ly  3 1 .......................... 194,584 16,695 5,189 220,345
A.ugust 31 ................... 194,788 16,553 4,839 218,578
S ep tem b er 30 ............ 194,936 16,724 4,535 215,843
O cto b e r 3 1 ................... 193,147 16,767 4,807 216,362
N ovem ber 30 ............ 190,870 16,803 4,889 210,628
D ecem ber 31 .............. 187,370 16,059 4,444 208,473
J a n u a r y  31, 1929 . .  . 192,526 15,845 50,56 213,427
F e b ru a ry  2 8 ................. 196,150 15,940 5,635 217,725
M arch 30  ..................... 197,646 16,065 5,787 219,498

P R O D U C T IO N  O F  G O LD  IN  R H O D E S IA .

1926 1927 1928 1929

o z. o z . oz. oz.
J a n u a r y ................... 48,967 48,731 51,356 46,231
F e b ru a ry  .............. 46,026 46,461 46,286 44,551
M a r c h ...................... 46,902 50,407 48,017 —
A p r i l ........................ 51,928 48,290 48,549 —
M ay ........................ 49,392 48,992 47,323 —
J u n e .......................... 52,381 52,910 51,762 —
J u ly  ........................ 50,460 49,116 48,960 —
A u g u s t ................... .. 49,735 47,288 50,611 —
S e p tem b e r .............. 48,350 45.83S 47,716 —
O cto b er ................. 50,132 46,752 43,056 —
N ovem ber ............ 51,090 47,435 i  47,705 —
D ecem ber ............ 48,063 49,208 4 4,77 —

R H O D E S IA N  G O LD  O U T P U T S.

F e b r u a r y . M ar CH.

Tons. Oz. Tons. Oz.

Cam  an d  M otor ..........
G lobe an d  Phoenix . . .
L onely  R eef .................
R ezende ..........................
S h am v a  ..........................
Sherw ood S ta r r  . . . . . .

22,000
6,005
5.000
6.000 

43,900
4,600

11,276
5,119
4,066
2,911

£23,874
£7,640

24,000
6,005
5,200
6,400

4,800

12,030
4,778
4,106
2,980

£8,398

W E S T  A F R IC A N  G O LD  O U T P U T S .

F e b r u a r y . M a r c h ,

A sh an ti Goldfields . . . .  
T a q u a h  an d  A bosso . . .

T ons. I Oz. 
8,500 I 9,061 
9,680 1 £13,287

Tons.
9,214
9,460

Oz.
9,876

£13,353

A U S T R A L IA N  G O LD  O U T PU T S  B Y  S TA TES.

W este rn
A ustra lia . V ic to ria . Q ueensland.

New S ou th  
W ales.

Oz. Oz. Oz. Oz.
M arch , 1 9 2 8 . . . . 23,603 2,098 1,339 4,176
A p r i l ..................... 36,487 2 ,S U 846 318
M ay ...................... 29,264 2,990 321 397
J u n e ...................... 39,449 3,932 498 487
J u ly  ..................... 29,399 3,208 772 154
A u g u st ................. 37,991 2,637 690 3,447
S e p te m b e r .......... 32,397 3,366 644 364
O ctober .............. 36,565 2,632 820 256
N o v em b er ............ 31,466 3,111 865 - -
D ecem ber .......... 36,097 —. — 208
J  a n u a ry , 1929 27,384 — —
F e b ru a ry  ............ 28,177 — — —
M a r c h ................... 25,848 — — —

A U ST R A L A SIA N  G O LD  O U T P U T S .

F e b r UARY. MaRCH.

T o n s V alue £ Tons V alue £

A ssociated  G.M. (W .A.) .
B lack w ate r  (N .Z .) ............
B ou lder P e rsev ’ce (W.A.) 
G rt. B ou lder P ro . (W .A.) 
L ake View & S ta r  (W.A.) 
Sons of Gw aiia (W .A.) . . 
S o u th  K a lg u rli (W .A.) . .  
W aih i (N.Z.) ......................

4,885
3,400
5,869
8,959
7,766

13,294
8,167

17,233

7,160 
5,826 

15,927 
25,385 
11,615 
10,596 
15,038 

1 5,342» 
1 43 ,8 5 3 t

5,201
3,274
4,448

10,332

15,054

9,130
4,504

14,788
27,326

11,208

* Oz. gold. t  Oz. silver.
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GO LD O U T P U T S, K O L A R  D IS T R IC T , IN D IA .

F e b r u a r y . M a r c h .

T ons
Ore

T o ta l
Oz.

T o n s
O re

T o ta l
Oz.

3,700
8,650

15,660

2,356
5,214
8,022

4,450 2,734
8,865 5,269

17,125 8,318
10,300
13,500

6,502 11,010 6,663
O o re g u m .............................. 7,212 14,000 7,446

M IS C ELL A N E O U S G O LD , S IL V E R , A N D  PL A T IN U M  
O U T PU T S.

F e b r u a r y . M VRCH.

Tons V alue £ Tons V alue £

Chosen S ynd . (K orea) . . 6 ,5 8 5 9 ,9 2 0 7 ,7 6 0 1 2 ,1 0 5
F ron tino&  B olivia (C'lbia) 1,900 6 ,3 1 9 1 ,9 0 0 7 ,5 7 0
G a b a it (S u d an ) ................... 4 90 935 — —
La N o ria  (Mexico) .......... — 1 1 5 ,4 0 0 d — —
L am p a  (B o liv ia )................. 3 1 ,0 0 0 s — — —
L en a  (Siberia) ................... — 1 5 ,1 9 5 * — 2 0 ,7 5 7
L y d en b u rg  P la t. (Trans.) 3 ,2 3 5 6 0 7 p 3 ,3 6 0 64 2 p
M arm ajito  (Colombia) . . 5 4 0 3 ,0 1 9 5 2 0 4 ,1 9 6
M exican Corp. F resnillo  . 8 4 ,3 8 3 1 2 0 ,7 5 9 d — —
O nverw ach t P la tin u m . . . 2 , 2 2 0 4 7 5 p 2 ,3 1 7 4 6 3 p
O rien ta l Cons. (K orea) . . — 69.0CXW — 3 2 ,5 0 0 ¿
S t. J o h n  del R e y  (Brazil) — 2 9 ,0 0 0 — 3 2 ,3 0 0
S a n ta  G ertru d is  (Mexico) 4 6 ,4 0 7 1 2 2 ,2 1 1 c — —

d do llars, p  Oz. p la tin o id s , s O z. silver. 
e P ro fit in  dollars.

* F ro m  F e b ru a ry  16 to  F e b ru a ry  28.

P R O D U C T IO N  O F  T IN  IN  F E D E R A T E D  M ALA Y ST A T E S . 
E s tim a te d  a t  70%  of C o n cen tra te  sh ipped  to  S m elte rs . L ong  T o n s.

J u ly ,  1928 .
A u g u s t___
S ep tem b er . 
O cto b er . . .  
N o v e m b e r . . 
D ecem ber .

5,488 J a n u a ry , 1929 .................
5,499 F e b ru a ry  .............................
5,071 M arch ..................................
5,161
5,483

A pril ....................................
M a y .........................................

5,249 J u n e ......................................

5,840
4,896
5,236

O U T P U T S  O F  M ALA YA N T IN  C O M PA N IES . 
I n  L o n g  T o n s  o f  Co n c e n t r a t e .

A m pang ..............
C h an g k a t..................
C h en d erian g .................
G openg ........................
Id ris  H y d rau lic
I p o h ...............................
J e l a p a n g ......................
K a m u n t in g .................
K en t (F .M .S .) ............
K ep o n g ..........................
K i n t a .............................
K in ta  K e l la s ..............
K ra m a t P u l a i ............
K u a la  K a m p a r ..........
K u n d an g  .....................
L a h a t ............................
L a ru t  T in f ie ld s ..........
M alaya C onsolidated
M alayan T i n ..............
M eru ............................
P ah an g  ........................
P a tta n i  ........................
P e n g k a le n ...................
P e ta l in g .......................
R ah m an  .....................
R am b u tan  ..............
Ran ta u  .......................
R a w a n g .......................
R enong  .......................
S e lay an g .......................
S o u th ern  M alayan . 
S o u th e rn  P e rak
Sungei B e s i .................
S ungei K in ta  ............
S ungei W a y  ..............
T a ip in g  ........................
T a n jo n g .......................
T e ja  M a la y a ..............
T ek k a  ..........................
T e k k a -T aip in g ............
T e m o h ..........................
T  rn n  o h

J a n . F eb . M ar.
14 15* 14
— 60 —
24 20 29
80* 77* 801
35* 35 ! 4 1 |
491 431 51
— 21 .—.
71 63 93
54 51 57
2 5 f 18 25
30* 30 27
232 25 41*

201251 22*
142 130 —

— 32 —
21 19* 18*
— 70 —
70* 66* 54!

1781 1541 160!
20 17?- 16*

206 208 222*
31 4* —

51 51 65*
190 220 238

591 56* 53*
15 12 12
69 55 50
— 65 —
60* 501 48*
18 12* 22

104* 95* 113
501 47 66*
40 43 46
38! 33! 31
44* 47* 621
41 41 48
22* 24 24 -
13* 6 16
501 501 50*
51 45 54
17 15 ! 22. Am 11 i

O U T P U T S  O F  N IG E R IA N  T IN  M IN IN G  CO M PAN IES.
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

J a n u a ry . F e b ru a ry . March.

A m ari ........................................... __ 4? __

A n g lo -N ig e r ian .......................... 60 60 57
A ssociated T in  M ines ............ 245 237 —
B ab a  R i v e r .................................. 5* 4* 3*
B a tu ra  M o n g u n a ........................ 4* 3 4
B isichi ........................................... 53 56 58
D a ffo ................................................ 6 5 0
E x -L a n d s  .................................... 50 50 50
F i l a n i .............................................. 2 1* 1*
J a n  t a r .............................................. 40 35 25
J o s ................................................... 19 17 19*
J u g a  V a l le y .................................. 11 11 —
Ju n c tio n  ....................................... 20 20 —
K a d u n a  ......................................... 41* 30* —
K a d u n a  P r o s p e c to r s .............. 26* 18 —
K a s s a .............................................. 17 11 16
L o w er B i s ic h i ............................. 5* 4 5
M ongu ........................................... 35 35 —
N a r a g u ta ...................................... 30 16 —
N a ra g u ta  D u ru m i ................... — 9 9
N a ra g u ta  E x te n d e d  ............ 10 10 9
N a ra g u ta  K a r a m a ................... 30* 18* 16*
N a ra g u ta  K o r o t ........................ — 15 15
N ig erian  B ase  M etals ............ 62? 47 —
N igerian  C o n s o lid a te d ............ 20 20 20
N .N . B a u c h i ............................. 150 150 —
Offin R iv e r .................................... 12* 12 6*
R ibon  V alley  ............................. 18* 18 17
R o p p ................................................ 80 81 72
R u k u b a  ......................................... 4 4 4
S o u th  B u k e r u ............................. 10 12* 15
T in  F i e l d s .................................... 7 6 ! 7!
T in  P ro p e r t ie s ............................. 24 27
U nited  T in  A r e a s ...................... 7* 4* 5*
Y ard e  K erri ............................... 10 15 —

O U T P U T S  O F  O T H E R  T IN  M IN IN G  COM PANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

Ja n . F eb . March

A ng lo -B u rm a (B u rm a )................. 11 6 6
A ra m a y o  M ines ( B o l iv i a ) .......... 253 251 329
B a n g rin  (Siam ) ........................... 4 4 ! 41* 52*
B eren g u ela  (B olivia) ................... 33 27 —
Briseis (T a s m a n ia ) ........................ 20 26 —
C’n so lid a ted  T in  M ines (B urm a) 94* 87* 91*
E a s te rn  S iam  ( S ia m ) ................... 11 3* 4*
E a s t  Poo l (C o rn w a ll) ................... 83 84
F a b u lo sa  (B o l iv ia ) ........................ 168 145 154
G eevor (C ornw all)........................... 68 68 73
J a n ta r  (Cornw all) ........................ 2 9 * 13! —
K a g e ra  ( U g a n d a ) ........................... 23 23 25
S an  F in x  (Spain) ........................ 36** 27* —
S iam ese T in  (Siam ) ................... 120* 98 139*
S o u th  C ro fty  (C o rn w a ll) ............ 66* 61* 66
T a v o y  T in  ( B u r m a ) ................... .. 50 444 -
T h e in d aw  (B urm a) ...................... 5 4* —
T o n g k a h  H a rb o u r  ( S ia m ) .......... 87 86 110
T oyo  ( J a p a n ) .................................... 41 43 —
W h eal K i t ty  (C ornw all).............. 42 55 —

* T in  a n d  W olfram , f  Tw o 
C O P P E R , L E A D , A N D  ZIN C

m onths.
O U TPU T S.

B ro k e n  H ill P ro p ............
B ro k en  H ill S o u th  . . . .  j

B u rm a  C orp o ratio n  . . .  j

B w an a  M ’K u b w a ............
E le c tro ly tic  Z i n c ............
In d ia n  C o p p e r .................
M essina ..........................
M ount L yell .................
N a m a q u a ..........................
N o rth  B roken  H i l l  j
P o d ero sa  ..........................
R h o d esia  B roken  H il l . .  j

San F rancisco  M exico . -{

S u lph ide  C orporation

T e t iu h e ..........................
U nion M in iè re ............
Zinc C orporation  -----

T o n s  lea d  conc. . .  
T o n s lead  conc. . . 
T o n s z inc  conc. . .  
T o n s refined  lead 
Oz. refined  silver 
T o n s co p p er oxide 
T o n s  z in c  . . .
T o n s c o p p e r. 
T o n s  co p p e r 
T o n s c o n c en tra te s  
T o n s co p p e r  . . .  
T o n s lea d  conc. . 
T o n s z in c  conc. . 
T o n s co p p e r o r e .
Tons l e a d ............
T o n s s lab  z inc  . . 
T o n s lead  conc. . 
T o n s z inc  conc. . 
T o n s lead  conc. . 
To n s z inc  conc. . 
To n s lead  conc. . 
To n s z inc  conc. . 
T o n s co p p er . . .  
To n s lead  conc. . 
Tons z inc conc. .

F e b .

___ 1,298
4,966 —

4,769 —

6,506 6,602
628,21161S.141

676 767
3,909 ----

.— 78*
448 539

2,289 2,639
136 —

7,200 —
5,410 —

804 912
355 345
822 1,007

3,020 —

3,606 —

2,030* —
3,024* —

586 586
1,079 1,628
8,600 —
5,084 —
4 7cu .. —

M a r .

F o u r  w eeks to  F e b ru a ry  23.
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IM PORTS O F O R E S , M ET A LS, E T C ., IN T O  U N IT E D  K IN G D O M

tą
0
50

J anuary. February.

Iron O r e ........................................... 487,871 313,475
Manganese O re ............................... 17,099 16,178
Iron and S t e e l ............................... 244,267 160,035
Copper and  Iro n  P y r i t e s .......... 32,465 29,522
Copper Ore, M atte , an d  P rec. . . .T o n s  . . 4,786 5,494
Copper M e ta l ................................. 15,844 9,888
Tin Concentrate .......................... 7,036 6,617
Tin M e ta l ........................................ 974 1,051
Lead Pig an d  S h e e t..................... 28,090 19,246
Zinc (Spelter) ............................... 13,101 9,078
Zinc Sheets, e tc .............................. 2,922 1,755
Aluminium ................................. 701 1,627
Quicksilver ................................. . .L b ......... 23,350
Zinc O x id e ...................................... 1,248 896
W hite L e a d ................................... 11,791 12,150
Red and O range L e a d .............. . .C w t . . . . 3,907 3,232
Barytes, g round .......................... . .C w t . . . . 76,353 38,967
A sb esto s .......................................... 3,593 1,889
Boron M in e ra ls ............................ . . Tons . . — 1,005
B o r a x .............................................. . .C w t . . . . 7,801 5,467
Basic Slag ...................................... 8,797 4,529
S u p erp h o sp h a te s .......................... 13,767 18,856
Phosphate of L im e ................... 61,920 25,579
Mica ................................................. 288 216
Sulphur .......................................... 10,899 10,507
N itrate of S o d a ............................ . .C w t . . . . 297,116 286,630
Potash Salts  ................................. . .C w t . . . . 359,114 300,762
Petroleum  : C rude ..................... 36,557,082 28,689,716

L am p Oil ............ 23,095,885 16,350,638
M otor S p ir it  . . . . 45,044,560 70,407,029
L u b rica tin g  Oil . . 8,052,856 7,685,750
Gas O i l ................... 14,878,871 5,804,516
Fuel Oil ................. 45,345,587 21,664,246

Asphalt and  B itu m en  .............. 15,299 18,982
Paraffin W a x ................................. 135,541 104,146
T u rp e n tin e ...................................... . .  .C w t . . . . 20,941 18,353

Ja n . Feb . M arch

A nglo-Ecuadorian............................... 13,106 12,024 13,968
Anglo-Egyptian ................................. 19,560 — —
Apex T rin idad ...................................... 32,640 31,880 37,210
A tto c k .................................................... 9,430 7,135 6,457
British B u rm ah ................................... 5 ,700 5,016 5,440
British Controlled ............................ 30,426 31,528 —
Kern M ex.............................. ................ 1,044 86U —
Kern R iver (Cal.) ............................ 5,699 3,226
Kern R om ana ................................... 3,906 3,572 —
Kern T rin idad  ................................... 4,548 3,733 —.
Lobitos ................................................. 26,901 25,268 27,629
Mexican E a g le ...................................... 78,001 —.
Phœ nix .............................................. 33,484 32,516 41,007
St. Helen’s P e t ro le u m ..................... 5,218 11,214
Steaua R o m a n a ................................. 60.670 50,390 63,100
Trinidad L easeholds ........................ 34,200 28,800 32,300
United of T rin id ad  .......................... 5,872 _ _
Venezuelan C o n so lid a ted ................. — 2,143

QU OTATION S O F  O IL  C O M PA N IE S S H A R E S . 
D enom ination  of S hares £1 unless o therw ise  n o ted .

Anglo-American ....................................
Anglo-Ecuadorian ...............................
A nglo-Egyptian B ...............................
Anglo-Persian 1 st P re f .........................

O r d .................................
Apex T rin id ad  (5s.) .............................
A ttock ......................................................
B ritish B u rm ah  (8s.) ..........................
British C ontrolled ($5) ......................
Burm ah O i l .............................................
Kern R iver, Cal. (10s.) .....................
Lobitos, P eru  .........................................
Mexican E agle, O rd . (4 pesos) . . . .

„  ,, 8%  Pref. (4 pesos)
Phoenix, R o u m an ia  .............................
Royal D u tch  (1,000 f l.) ........................
Shell T ra n sp o rt, O rd.

5%  P ref. (£10) . . .
S teaua R o m an a  ....................................
T rin idad  L e a s e h o ld s .............................
United B ritish  of T rin id a d  (6s. 8d.) 
V.O.C. Holdin«r............................

M ar. 7, A pril 8, 
1929 1929

C s. d. Í s. d.
3 12 6 3 10 0
1 2 0 1 2 0
2 15 0 2 17 0
1 7 0 1 7 0
4 8 9 4 11 0
1 0 3 1 7 0
3 0 0 3 3 6

7 0 7 0
5 0 5 6

4 7 6 4 8 9
8 6 8 0

2 1 3 2 .3 6
12 9 13 4
12 0 12 6
13 0 14 0

32 10 0 33 0 0
4 12 6 4 17 0
9 18 9 10 0 0

11 3 12 0
4 6 3 4 13 6

9 6 10 3
4 o fi l 1 0

OUTPUTS R E P O R T E D  B Y  O IL -P R O D U C IN G  CO M PA N IE S . 
I n  T o n s .

P R IC E S  O F  C H E M IC A L S . April 8.

T hese q u o ta tio n s  a re  n o t  ab so lu te  ; th ey  v a ry  according  to 

q u a n titie s  req u ired  an d  c o n tra c ts  run n in g .

A cetic  A cid, 4 0 % ....................................................... p e r  cw t.
80% .  „

„  G la c ia l ..................................................  p e r  ton
A lum  ..............................................................................  „
A lum ina, S u lp h a te , 17 to  18% ......................  ,,
A m m onia, A n h y d r o u s .............................................  p e r  lb .

„  0‘880 so lu tio n  . . . . .........   p e r  ton
„  C a r b o n a te ................................................ „
„  N itra te  ..................................................... „
„  P h o sp h a te  .............................................  „
,, S u lp h a te , 20‘6% N ...............................  „

A n tim o n y , T a r ta r  E m e t i c ......................................  p e r  lb .
,, Su lph ide , G olden ..............................  „

A rsenic, W h ite  ...........................................................  p e r  ton
B ariu m  C arb o n ate , 9 2 % ..................................  „

„  C h lo r a te .........................................................  p e r  lb.
„  C h lo r id e .........................................................  p e r  ton,, S u lp h a te , 94% ............................. .

Benzol, s ta n d a rd  m o to r  ........................................  p e r  gal.
B leaching  P ow der, 35% Cl......................................p e r  to n

„  L iq u o r, 7 % .............................................  „
B o r a x ............................................................................... „
B oric  A c i d .....................................................................  „
Calcium  C hloride .......................................................  ,,
C arbolic  A cid, c ru d e  6 0 % ......................................  p e r  gal

„  ,, c rysta llized , 49° ...............................p e r  lb.
C arbon D i s u lp h id e ....................................................  p e r  ton
C itric  A c i d .....................................................................  p e r  lb.
Copper S u lp h a te .........................................................  p e r  ton
Cyanide of S odium , 100% KCN ........................  p e r lb.
H y drofluo ric  Acid ....................................................  „
I o d in e ..............................................................................  p e r  oz.
Iro n , N i t r a t e ................................................................  p e r  to n

,, S u lp h a te  ...........................................................  ,,
L ead , A ce tate , w h i t e ................................................ „

„  N itra te  .............................................................. „
„  O xide, L i th a r g e .............................................  „
„  W h ite  ...........................................................

L im e, A ce ta te , b row n ......................................^ . .  „
„  „  grey , 8 0 % ..................................................

M agnesite, Calcined ..................................................  ,,
M agnesium , C h lo r id e ..........................................   ,,

„  S u lp h a te  ...........................................  „
M eth y la ted  S p irit  64° I n d u s t r i a l ........................  p e r gal.
N itric  A cid, 80° T w ....................................................... p e r  ton
Oxalic A c i d ..................................................................  p e r  lb .
P h osphoric  A c i d ......................................................... p e r  ton
Po tass iu m  B ich ro m ate  ........................................... p e r lb.

„  C a r b o n a te ...............................................  p e r  ton
,, C h lo rate  .................................................. p e r  lb.
,, Chloride 8 0 % ........................................  p e r  ton,, H y d ra te  (Caustic) 90% ...........  „
,, N itra te , re fin ed ......................................  ,,
„  P e r m a n g a n a te ......................................  p e r  lb.
,, P ru ssia te , Yellow .............................. „

R ed .................................. „
„  S u lp h a te , 9 0 % ...................................... p e r  ton

Sod ium  A cetate  ......................................................... p e r  ton
,, A rsena te , 45% ...................................... „
,, B ica rb o n a te  .................................................  ,,
,, B ic h ro m a te .................................................... p e r  lb .
,, C a rb o n a te  (Soda Ash) ..............................  p e r  ton
,, „  (C ry s ta ls ) ................................................
,, C h lo r a t e ..........................................................  p e r lb.
,, H y d ra te , 76% ............................................  p e r  ton
,, H y p o su lp h ite  ............................................... „
„ N itra te ,  96% .......................................  ,,
,, P h o s p h a te ......................................................  ,,
,, P ru ssia te  ......................................................  p e r  lb.
„  S i l i c a te ............................................................  p e r  ton
,, S u lp h a te  (Salt-cake) ................................  „
„  „  (G lauber’s S a lt) ........................  „
„  Su lph ide  ........................................................ „

S u lp h u r, Roll .............................................................. „
,, F low ers ..........................................................  „

S u lp h u ric  A cid, 168° ........................................  „„ „ free from  A rsenic, 144°......  „
S u p erp h o sp h a te  of L im e, 3 5 % .......................  „
T a r ta r ic  Acid .............................................................. p e r  lb.
T u rp en tin e  ..................................................................  p e r  cw t.
T in  C rystals  ................................................................  p e r  lb .
T itan o u s  C h lo r id e ....................................................... „
Z inc Chloride .............................................................. p e r  ton
Zinc D u s t ..................................................................... „
Zinc O x id e ..................................................................... „
Zinc S u lp h a te ................................................................  „

£ s. d. 
16 6  

1  16  0  
66 0 0 
8 10 0
6  15  0

10
1 9  0 0  
2 7  1 0  0  
2 4  0  0  
4 0  0  0  
10  13 0

1 1 
7

1 6  5  0
5  10  0

4 1
10  1 5  0

6 0 0 
1  10*

7 0  0
3  5  0

20 0 0
3 0  0  0

4  12 6
1 11 

6i
24 0 0 

2 2
31  10  0

2  
6  

1  0  
6  1 0  0  
1 17 6  

4 3  5  0
3 4  0  0
3 5  0  0  
4 3  5  0
8 10 0

1 7  0  0  
8 0  0  
6  1 5  0  
3  2  6

1 5 
2 1  0  0  

3
2 9  15  0

26 2 6 
3

9 0  0 
33 5 0 
20 10 0 

5 i

1 9 
11 5  0 
20  15 0 
26  0 0 
10 10 0 

3*
6  5 
5  5

0 
0 
21 

14 10 0 
9 0  0 

10 12 0 
11 10 0 

4*
9 10 0 
2 10 0 
2 5 0 
9  0 0 

10 0 0 
11 10 0 

6 5 0 
0 0 
0 0

4 i  
2  7 3 

1 6* 
10 

12 0 0 
35 0  0 
42 0 0 
10 5 0
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SHARE QUOTATIONS
S hares a re  £1 p a r  value ex c ep t w here  o therw ise  n o ted .

GOLD AND S IL V E R :
SO U T H  A F R IC A  :

B ra k p a n  ...............................................
C ity  D eep ...........................................
C onsolidated  M ain R eef ..............
C rown M ines (1 0 s .) ..........................
D aggafon te in  ....................................
D u rb a n  R oodepoort D eep ..........
E a s t  G eduld  ......................................
E a s t  R a n d  P ro p rie ta ry  (10s.) . . .
F e rre ira  D e e p ......................................
G e d u l d ..................................................
G eldenhuis D eep .............................
G ly n n ’s L y d en b u rg  ........................
G o v ern m en t Gold M ining A reas (5s.)
K lein fon tein  ..........................................
L an g laag te  E s ta te  ...............................
L u ip a ard s  Vlei (4s.) ............................
M eyer & C harlton  ...............................
M odderfontein  N ew  ( 1 0 s .) .................
M odderfontein  B (5s.)..........................
M odderfontein  D eep (5 s.) ...................
M odderfontein  E a s t .............................
New S ta te  A reas .................................
N o u rse .........................................................
R a n d fo n te in  ...........................................
R obinson  D eep A  (Is .) ......................

»  »  B  ......................................
Rose D e e p ...............................................
S im m er & J a c k  (2s. 6d.) ...................
S p r in g s ......................................................
S u b  N igel (10s.) ....................................
T ra n sv a a l G old M ining E s ta te s  . . .
Van R y n  ..................................................
V an R yn  D e e p ........................................
V illage D e e p .............................................
W est R a n d  C onsolidated  (10s.) . . .
W est S p r in g s ............................................
W itw a te rs ran d  (K n ig h t’s ) .................
W itw a te rs ran d  D e e p ............................
W o lh u t e r ..................................................

R H O D E S IA  :
Cam  an d  M otor ....................................
G a ik a .............................................................
G lobe a n d  Phoenix (5s.) ................... .
L onely R eef .............................................
R e z e n d e ......................................................
S h am v a ......................................................
Sherw ood S t a r r ........................................

G O LD  COAST :
A sh an ti (4s.) .............................................
T a q u a h  an d  Abosso (5s.) ...................

A U ST R A L A SIA  :
A ssociated Gold M ines (4s.), W .A . . .
Blackvvater, N .Z ........................................
B ou lder P erseverance  (Is .), W .A . . . 
G rea t B ou lder P ro p rie ta ry (2 s .),W .A
L ake View an d  S ta r  (4s.), W .A ...........
Sons of G w alia, W .A ...............................
S ou th  K algurli (10s.), W .A ..................
W aih i (5s.), N .Z .........................................
W aih i G rand  Ju n c tio n , N .Z .................
W iluna  Gold, W .A ....................................

IN D IA  :
B a la g h a t (10s.) ........................................
Cham pion R eef (10s)...............................
M ysore (1 0 s .) .............................................
N undydroog  ( 1 0 s . ) .................................
Ooregum  (10s.) ........................................

AM ERICA :
Cam p B ird  (2s.), C olorado .................
Chosen ( K o r e a ) ........................................
F ro n tin o  and  Bolivia, Colom bia . .  .
Keeley S ilver ($1.00), O n t a r i o ..........
M exican C orporation , M e x ic o ............
M exico M ines of E l O ro, M exico . .  . 
O roville D redging , Colom bia (4s.)
P a n a m a  C o rp o ra tio n ...............................
S t. Jo h n  del R ey , B r a z i l .....................
S a n ta  G ertrud is, M e x ic o .....................
Selukw e (2s. 6d.), B ritish  C olum bia. 
V ipond ($1), O n t a r i o ............................

R U SSIA :
L ena G o ld fie ld s .................................

M ar. 7, 
1929.

£  s . d .  
4  8  9 

11 3 
15 9 

3 2 6 
1 1 3 

11 3 
1 18  9 

11 9

3
3 8 
1 13

3 12
4
5

1 19 
2 

1 1
4 
9
5

17 0
1
1 5 
1 11

13 9 
12 6 

6 3 
0 
0 
3 
6

11 0 
2 0 9 

3 6 
11 0 
18 9 

8 0 
5 0 
1 0

1 18 0
6 3 

10 9 
1 7 6 

18 0
9 3 
9  3

1 1 3
2 3

1 3
2 6 
1 0 
2 6

12 0 
3 3 

16 9 
14 6 
1 0 

1 3 6

6 0 
10 0 
16 6 
18 9 
13 0

2 9 
17 6 

8 9 
2 0 

10 0 
10 0 

2 9 
12 6 
16 0
10

7

A p ril 8, 
1929.

£  s. d. 
4  6  0 

13 0 
18 0 

3 2 6 
1 2 6 

9 6 
2 2 6 

11 3 
6  3 

3 12 0
4
5

1 19 
2

1 0 6 
4  6  
9  0  

5  4  6
17  0  

1 10 0 
1 4 6 
1 11 6

8 3
6 3 

1 4  0  
11 0
6 0
3  0  

3 6  0  
1 1 3  0

9  0  
9  0

1 19  0
4  0  
9  0

18 6
7  0
5  0  
1 0

1 18 0
8 0

10  9 
1 3  0

1 9  0  
7  0

11 6

4 3 
2 3

1 3
2 6 

9
2 6 

11 0 
3 3 

16 9
13
1

1 3

6 0
10
15
18 6 
12 0

2 9
18

2 9 
12 6 
15 9 
10 0 

7 3 
4  3

4  3

D IA M O N D S:
Consol. A frican  Selection  T ru s t  (5s.)
C onso lidated  of S .W .A .........................
D c B eers D efe rred  {£2 1 0 s . ) ............
J a g e r s f o n te in ...........................................
P rem ie r P re fe rred  ( 5 s . ) ......................

C O P P E R :
A rizona  C opper (5s.) A r i z o n a ..........
B w ana  M ’K u b w a (5s.) R h o d es ia . . .
F .speranza C opper, S p a in  .................
M essina (5s.), T ra n sv a a l   ............
M oun t L yell, T a s m a n i a ......................
N a m a q u a  (£ 2 ), C ape P ro v in c e ..........
N ’C hanga, R h o d e s i a ...........................
R io  T in  to  (£5), S p a i n ...........................
R o an  A n te lo p e  (5s.), R h o d esia  . . . .  
T a n g a n y ik a , Congo an d  R h o d esia  .

L E A D -Z IN C :
B roken  H ill P ro p r ie ta ry  N .S .W .
B roken  H ill N o rth , N .S .W .................
B roken  H ill S o u th , N .S .W ..................
B u rm a  C o rp o ratio n  (10 ru p e e s ) . . . .  
E le c tro ly tic  Z inc P re f., T a s m a n ia . .
M o u n t Isa , Q u e e n s la n d ........................
R hodesia  B ro k en  H ill ( 5 s . ) ..............
R u sso-A sia tic  C onsd. (2s. 6d .) . . . .
S an  F ran c isco  (10s.), M exico ..........
S u lp h id e  C o rp o ratio n  (15s.), N .S .W .
T e tiu h e  (5s.), S ib e ria .............................
Z inc C o rp o ratio n  (10s.), N .S .W . . . .

T IN :
A ram ay o  M ines (25 fr.), B o liv ia  . .
A ssociated  T in  (5s.), N ig e ria  ............
B an g rin , S i a m .........................................
B isichi (10s.), N ig eria  ........................
B riseis, T a s m a n i a ..................................
C henderiang , M a la y .............................
D o lco a th  (10s.), C ornw all ...................
E a s t  P o o l (5s.), C ornw all .................
E x -L a n d s  N igeria  (2s.), N igeria
F a b u lo sa  ($1.00), B o liv ia  .................
G eevor (10s.), C o r n w a l l ........................
G openg, M alay a  ....................................
Id r is  (5s.), M alaya ............................... ..
Ip o h  D red g in g  (16s.), M a la y ..............
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T H E  M INING D IG E S T
A  R E C O R D  O F  P R O G R E S S  I N  M I N I N G ,  M E T A L L U R G Y .  A N D  G E O L O G Y

In  this section we give abstracts o f im p o rta n t articles and  papers appearing  in  technical jo u rn a ls  and
proceedings o f  societies, together w ith  b rie f records o f  other articles and  papers ; also notices o f  new  
books and pam phle ts , lists  o f pa ten ts on m in in g  and  m etallurgical subjects, a nd  abstracts o f the yearly

reports o f  m in in g  com panies.

A G R A V IT A T IO N A L  SU R V E Y  A T  D R U M R Y  V A LLEY , N E A R  GLASG O W

S! :

In a paper before th e  Royal Society of E dinburgh  
on November 5, 1928, W. F. P . M cLintock and J. 
Phem ister describe th e  use of th e  E otvos torsion 
balance in  a survey of th e  buried  valley of th e  R iver 
Kelvin a t  D rum ry, ab ou t 7 miles w est n o rth  west 
of Glasgow, which d is tric t afforded an  exam ple of 
moderate relief where te rra in  and  topographic 
corrections m ight be of some m agnitude. The only 
previous geophysical survey m ade by  officers of
H.M. Geological Survey in  th is  coun try  was on a 
plain, and was described i n  th e  M a g a z i n e  for 
December, 1927.

In  th e  p resen t survey 68 sta tio n s were determ ined 
v isually  during  th e  n igh t tim e betw een Novem ber, 
1927 and  M arch, 1928. F ig. 1 is a  m ap from 
th e  Geological Survey Memoir on th e  Geology 
of th e  Glasgow D istric t, showing th e  contours of 
th e  buried  rock surface a fte r rem oval of th e  super­
ficial deposits in  th e  d is tric t around D rum ry. The 
contours are in  feet referred to  ordnance d a tu m  
level, and, being based on a series of bores a t  con­
siderable d istances ap art, are in  some areas, 
p articu la rly  to  th e  n o rth  and w est of D rum ry, 
conjectural. The deep channel n o rth  of D rum ry

F i g . 1 .— C o n t o u r  M a p  o f  t h e  R o c k  S u r f a c e  r o u n d  D r u m r y  a f t e r  r e m o v a l  o f  t h e

D e p o s i t s .
S u p e r f i c i a l

2 5 j , H eigh t of rock surface in  feet above 

Ordnance d a tu m  level.
' 25, D epth  of rock surface in feet below Ordnance 

datum  level.

• 25 +  , D ep th  below O rdnance d a tu m  level, 
rock surface n o t reached.

Inset is th e  area  shown in  Fig. 3.

'( J P ) ,  D epth  above Ordnance da tum  level, rock 

surface n o t reached.

 , Contours in  feet above O rdnance da tum
level.

.................., Contours in  feet below O rdnance
d a tu m  level.

------------, O rdnance datum  (present m ean sea-
level) .
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and  th e  steeply  sloping m ass of rock rising th rough  
th e  d rift, b u t nowhere reaching th e  surface, to  
th e  sou th  of th a t  place are clearly  shown. A section 
along th e  line AB of fig. 1 is given (fig. 2). The 
d rift covering these ancient topographical features 
consists largely of clays and sands, w ith  an  average 
specific g rav ity  of T72, w hilst th e  sub jacen t rock 
consists of an  a lte rna ting  series of sandstones, shales, 
ironstones, and  coals, belonging to  th e  Coal and 
Ironstone Group of th e  Carboniferous L im estone 
Series. D eterm inations of th e  specific g rav ity  of 
specimens of sim ilar rocks from  borings gave an 
average value of 2'38.

The objects of th e  survey were to  delim it th e  mass 
of rock rising tow ards th e  surface near D rum ry  and 
to  determ ine th e  g rav ita tional results ob tainable  
from  a traverse  across th e  buried  channel to  th e  
north.

surface betw een rock and  d rif t rises qu ick ly  from 
th e  eas t as a  slope of 10° ( =  one in  six), flattens 
for a  sh o rt d istance, and  con tinues to  rise  westwards 
m ore gen tly  as a  slope of 2 ( =  one in  twenty-five).
T he calcu lated  d e p th  to  rock  a t  th e  p o in t C (fig. 4) 
is 70 f e e t ; th e  calcu la ted  d e p th  to  rock  a t  bore I 
(fig. 4) is 80 feet ; th e  d e p th  to  rock  a t  th a t  bore, 
as show n by  th e  bore journal, is 74 feet.

To ob ta in  theo re tical g rad ien t curves of the 
req u ired  shape en ta ils  no  assum ption  as to  the 
specific g ra v ity  difference betw een  th e  less dense 
and  m ore dense rocks. In  o rder to  ob tain  the 
num erical agreem en t show n in  F ig. 5, i t  was 
necessary to  assum e a specific g ra v ity  difference of 
•55 betw een rock and  d rift. D eterm inations of 
specific g ra v ity  of various ty p es of Carboniferous 
rocks were m ade, an d  from  th e  jou rn a l of bore I 
on th e  line of section  AB th e  average specific

D R UM RY

F i g . 2.— S e c t i o n  a l o n g  L i n e  AB, F i g . 1.

The surface topography, especially to  th e  n o rth  
of D rum ry, is irregular, slopes of 4°-5° being 
common. I t  was found, however, q u ite  feasible to  
evaluate th e  te rra in  and topographical corrections 
in  such unfavourable sites and to  ob ta in  reliable and 
consistent residual gradients from  th e  balance 
readings.

R e s u l t s  o f  S u r v e y — I .  The Rock mass South o f 
D rum ry .— The m ap, fig. 3, shows th e  g rad ien ts 
corrected for norm al, te rra in , and  topographic  
effects, and  also surface contours a t  in te rv a ls  of 
5 feet to  ind ica te  th e  ty p e  of topography  in  those 
areas where topographic corrections were found 
necessary. Fig. 4 shows th e  gradients and  th e  
isogam lines constructed  from  them . T he presence 
of th e  rock-m ass sou th  of D rum ry  is clearly  dem on­
s tra ted  by  th e  consistent group of g rad ien ts d irected  
w estwards, and th e  isogams give some idea  of its  
shape and dimensions. T he g rav ita tio n a l results 
p lo tted  on th e  tw o m aps show (1) th a t  th e  rock-m ass 
has a  steep eastern  face ; (2) th a t  th is  steep  face is 
incised in  places ; and  (3) th a t  th e  rock-m ass in  
general form  is a ridge, w ith  an  irregu lar upper 
surface, stre tch in g  w estw ards for some distance.

(1) The steep  eastern  face is q u a lita tiv e ly  shown 
by the  large grad ien ts d irected  w estw ards and  by  th e  
close, parallel isogams. Fig. 5 shows th e  curve of 
average gradients, (A), p lo tted  along th e  line AB 
in  th e  isogam  m ap, fig. 4. T his curve bears a close 
resem blance to  th e  th eo re tical g rad ien t curve, (B), 
draw n for a m onocline, w ith  horizon tal top , of th e  
dimensions shown in  th e  upper p a r t  of th e  d iagram . 
The actual difference betw een these  tw o curves is 
shown by  th e  th ird  curve, (A)-(B). T his difference 
is too large to  be disregarded. If, in stead  of a 
horizontal top, a gentle  rise w estw ards (slope = 2 J°) 
is assumed, as shown in  th e  figure, th e n  th e  differ­
ence betw een th e  curves, (A) an d  (B), can be 
com pletely accounted for. The po in ts, in d ica ted  by  
circles, show th e  values of th e  th eo re tica l g rad ien ts 
calculated for th e  wedge-shaped m ass th a t  form s th e  
gentle rise. The close correspondence betw een 
these po in ts and th e  difference curve, (A)-(B), 
indicates th a t  th e  experim ental resu lts  can  be 
in terpreted  as due to  th e  w estw ard rise of a rock- 
mass in the  m anner illu stra ted  in  fig. 5 ; th a t  is, th e

g ra v ity  of th e  rocks b en ea th  th e  d rift was calculated 
as 2-38. If, as assum ed, th e  specific gravity 
difference is -55, we o b ta in  th e  value  L 8 3  as the 
average specific g ra v ity  of th e  d r i f t ; th e  average 
of 13 determ ina tions a t  th e  surface gave the value 
1 -72.

(2) The isogam  m ap, Fig. 4, shows th a t  the  eastern 
face of th e  rock-m ass is incised in  th ree  places ; the 
b est defined of these  incisions being the one 
im m edia te ly  sou th-w est of th e  brickw orks. Fig. 6 
shows th e  curve of average grad ien ts along the line 
D E  on th e  isogam  m ap. R ough  calculations show 
th a t  th e  hollow causing  these  g rad ien ts is about 
200 ft. w ide, w ith  a possible d ep th  to  rock of 150 ft. 
from  th e  surface. Bore No. 1 on th e  line AB showed 
rock a t  a d ep th  of 74 ft. from  th e  surface, and bore 
No. I I  sou th-w est from  th e  brickw orks showed 
rock a t  a d ep th  of 114 ft. T he g rav ita tional results 
and  th e  geological evidence th u s bo th  indicate a 
hollow ; its  sides are ap prox im ate ly  in  th e  position 
shown by  th e  tw o  paralle l lines draw n perpendicular 
to  th e  line D E  on th e  isogam  m ap.

Two o th e r em baym ents a re  ind ica ted , one to the 
n o rth  an d  one to  th e  sou th  of th e  hollow just 
described, b u t  th e re  is n o t a  sufficient number 
of g rad ien ts and  isogam s to  define them  with 
c erta in ty .

(3) T he w estw ard  extension  of th e  rock-mass is 
show n by  th e  isogam  m ap, w hich also indicates 
th a t  th e re  is a gentle b u t pe rsis ten t rise to  the 
sou th  and  west. As a resu lt of th is  approach of the 
rock to  th e  surface, sm all irregu larities such as 
local knobs and  hollows will cause considerable 
local v a ria tio n s  in  g rad ien t b o th  in  m agnitude and 
d irection . Reference to  F ig. 3 will show th a t such 
rap id ly  changing g rad ien ts were encountered in 
th e  sou th  and  w est of th e  areas surveyed. Attention 
m ay  be d irec ted  to  th e  g rad ien ts n o rth  of the 
chem ical works on th e  w est edge of th e  m ap. The 
grad ien ts ind icate  a rock knob  sou th  of th e  railway, 
w ith  a hollow on th e  sou th  and  an o th er rise farther 
sou th  tow ards th e  canal. A t th e  chem ical works 
itself a bore shows 116 ft. of d rift. These local 
heights and hollows m ay  be com pared w ith  the 
deep hollow already  referred  to  so u th  of the 
D rum ry  brickw orks, an d  in d ica te  th a t  for a
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thorough inv estig a tio n  of a shallow buried  to p o ­
graphy a ,very  close netw ork  of sta tio n s is necessary.

I I .  The Buyied Channel Novth o f D rum yy .— The 
map, Fig. 1, shows a  deep channel n o rth  of D rum ry  
continuing w estw ards for a  d istance of a t  least 1 mile. 
I t  has been po in ted  ou t th a t  th e  contours of th e  
buried!channel in  th a t  a rea  are largely con jectural 
owing to  the  boresjon w hich th ey  are based being so 
far apart. I t  was therefore of im portance to  find ou t if 
a traverse w ith  th e  balance across th e  presum ed 
strike of th e  valley would yield  confirm ation of 
this in te res ting  geological inference.

to  follow th e  line FG , ap prox im ate ly  1,000 ft. w est 
of bore V, to  lie a t  a  dep th  of 100 ft., and  to  continue 
indefinitely  northw ards, th en  we should expect a 
m axim um  grad ien t of approx im ately  37 E .1 tow ards 
the  w e s t ; above bore V th e  g rad ien t should be 
ap prox im ate ly  16 E . If  th e  top  sw ings eas t a t  a 
d istance 1,500 ft. n o rth  of bore V, th en  th e  presence 
of th is  ro ck  lying  n o rth  and  no rth -east of bore V 
will cause these  w esterly  g rad ien ts to  be dim inished 
b y  ab o u t 5 E . ; th a t  is, we m ust com pare our 
observed values w ith  a  calcula ted  m axim um  of 
32 E ., an d  above th e  deep p a r t  of th e  channel n ea r

F i g . 5.— S t r u c t u r e  ; T h e o r e t i c a l  a n d  E x p e r i m e n t a l  G r a d i e n t s  a l o n g  t h e  L i n e  AB o f  F i g . 4.

On th e  assum ption  th a t  th e  buried  channel 
extends as shown on th e  m ap, F ig. 1, we should 
expects to  ob ta in  from  a traverse  across th e  strike, 
northwards from  D rum ry, a  series of gradients 
similar to  th a t  yielded by  a  traverse  across a 
syncline.1 The results p lo tted  on th e  isogam  map,
Fig. 4, show, however, th a t  th e  buried  channel 
does no t continue w estw ards b u t bends to  th e  
south abou t £ mile n o rth  of D rum ry. T he con­
sistent w esterly  tren d  of th e  g rad ien ts and  th e ir  
m agnitude indicates clearly  a w estern b ank  which 
appears to  be a n o rth erly  trend ing  continuation  of 
the rock-m ass so u th  of D rum ry.

The boring  evidence is shown on th e  isogam  m ap,
Fig. 4. Bores I I I  and  IV  showed d rift of a  thickness 
of 93 ft. and  126 ft. respectively, b u t u n fo rtunately  
there is no record of rock being reached a t  e ither of 
them. A t bore V rock was reached a t  a  d ep th  of 
298 ft., and  a t  bore V I th e  d ep th  to  rock w as 132 ft.
If we assum e th e  to p  of th e  w estern  side of th e  valley

1 Sum m ary of Progress for 1926, M em. Geol.
Surv., 1927, p. 191.

bore V, a value of 11 or 12 E. These are actually  
of th e  sam e order as th e  observed gradients, b u t are 
som ew hat larger. This indicates th a t  th e  hypothesis 
of a righ t-ang led  bend of th e  channel n o rth  of 
D rum ry  agrees qualitatively  and q u an tita tiv e ly  w ith  
th e  g rav ita tio n a l observations ; and  i t  m ay also 
be deduced th a t  th e  to p  of th e  w estern bank  is 
approx im ately  benea th  th e  line FG  and lies a t  a 
g rea te r dep th  th a n  100 ft.

C o m p a r i s o n  o f  G r a v i t a t i o n a l  R e s u l t s  w i t h  
G e o l o g i c a l  E v i d e n c e .— The results described 
above dem onstra te  th e  usefulness of th e  torsion  
balance for m apping th e  features of sub-drift 
topography and  for supplem enting and  extending 
th e  inform ation  yielded by  isolated borings. In  th e  
course of th e  survey i t  becam e clear th a t  th e  
g rav ita tio n a l results, as in  th e  case of th e  steep 
eastern  face of th e  rock-m ass sou th  of D rum ry, 
confirm ed in  all respects previous geological 
inferences w hen these were based on a sufficient

1 1 E . =  l  Eôtrôs u n it=  1 x  10-9 c.e.s

4—8
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num ber of borings. The w estw ard  extension  of th a t  
m ass ind ica ted  by  th e  balance resu lts shows how 
th e  g rav ita tional m ethod m ay supplem ent such 
inform ation.

W ith  regard  to  th e  deep extension of th e  buried  
valley of th e  K elvin to  th e  north -w est of D rum ry  
th e  g rav ita tional results show th a t  no deep gorge, 
such as th a t  ind icated  on th e  Survey Map, exists, 
b u t th a t  th e  ancient river valley takes a  sharp  bend

southw ard  and  flows betw een D ru m ry  and  Drum- 
chapel. W h eth er th e  g rea t d e p th  of d r if t  known 
from  boring  evidence to  ex is t in  th e  bend, and 
confirm ed by  th e  balance resu lts , is th e  normal 
d ep th  of th e  old r iv e r valley, or w h e th er i t  m ay be a 
local overdeepening b y  glacial or o th e r erosive 
process, rem ains an  open question . T he remainder 
of th e  p ap er is tak e n  up  w ith  de ta ils of practice, 
w ith  calculations and  in te rp re ta tio n .

s.s.w.

3 0 0
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F i g . 6 . — C u r v e  o f  A v e r a g e  G r a d i e n t s  a l o n g  t h e  L i n e  D E  o f  F i g . 4 .

SOME REFLECTIONS U PO N  A  G EOLOGICAL C O M PA R ISO N  OF SOUTH 
AFRICA W ITH  SO U T H  A M E R IC A

The Proceedings of th e  Geological Society of 
South Africa, 1928, con tain  th e  P residen tia l Address 
to  th e  Society by  A. L. du  T oit, th e  sub ject being  a 
geological com parison of South  A frica w ith  South  
America. The au th o r po in ts o u t th a t  evidence can 
be presented po in ting  strongly  in  th e  d irection  of th e  
conception th a t  in  th e  p a s t South  A m erica was 
un ited  more closely to  A frica th a n  a t  p resen t, b u t 
th a t these tw o m asses becam e forcibly sep ara ted  
during th e  la te  Mesozoic th rough  g igantic  crustal 
m ovem ents, as p o rtray ed  u nder th e  now  well- 
known ‘‘ C ontinental D r i f t ” or “ D isplacem ent 
H ypothesis," w ith  which are p a rticu la rly  connected 
th e  nam es of T aylor an d  W egener. H is researches 
in South Am erica in  1923 have  disclosed a w ealth  
of unexpected d a ta  strong ly  favouring these 
heterodox opinions, and  for th e  first tim e  th e  D is­
placem ent H ypothesis can be regarded as hav ing  
been placed upon a q u a n tita tiv e  basis. T he follow­
ing is a brief sum m ary of th e  evidence show ing th a t  
in  th e  p a s t these tw o  g rea t land-m asses n o t only 
m ust have formed portion  of th e  old co n tin en t of 
Gondwanaland, b u t were possibly closer together 
in  a  geographical sense.

G e n e r a l  C o m p a r i s o n s  o f  S o u t h  A f r i c a  w i t h  
S o u t h  A m e r i c a .— Strik ing is th e  behaviour of th e  
pre-D evonian system s contiguous to  th e  South 
A tlantic— th e  N am a of th e  Cape and  South-W est 
Africa, w ith  its quartz ites, slates, lim estones and

dolom ites, and  th e  lithologically  sim ilar early 
Palaeozoic or Proterozoic s tra ta  of South  America, 
each system  restin g  unconform ably  on th e  Archaean 
gran ites or Eozoic, and  folded along axes approxi­
m ate ly  parallel to  th e  respective  coastlines. These 
foldings, w hich  a re  m ain ly  pre-D evonian in age, 
ru n  from  L iideritz  to  Caledon and  from  Minas, in 
Brazil, to  M aldonado, in  U ruguay, respectively, 
becom ing generally  m ore in tense  tow ards the  south, 
where th e  s tra ta  have  furtherm ore become invaded 
b y  bodies of younger g ran ite . U pon th is  frame­
w ork repose th e  re la tive ly  little -d istu rb ed  Devonian 
and  G ondw ana sedim ents of each country . In  the 
sou th  of th e  Cape and  in A rgentina, ju s t to  the  north 
of B ah ia  B lanca, id en tica l Palaeozoic formations 
are developed th a t  are folded in  precisely similar 
fashion. T he Table M ountain  Sandstone and the 
fossiliferous B okkeveld Beds find th e ir  equivalents 
an d  dup lica tes in  th e  q u a rtz ite s  and  slates of the 
S ierra de la  V entana  ranges, th e  W itteb erg  quart­
zites and  shales are represen ted  b y  cleaved grey- 
wackes, th e  D w yka tillite  b y  id en tica l boulder-beds 
w ith  glacially s tr ia ted  erra tics followed by sediments 
corresponding w ith  th e  E cca of th e  Southern 
Karroo. S triking, too, are th e  dissected terraces 
capped w ith consolidated ferruginous and  silicified 
high-level gravels like those of Swellendam  and 
Heidelberg. E x ac tly  as in  th e  South  of th e  Cape, 
th is  conform able succession in  A rgen tina  has been
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Cretáceo- Eocene 

Gondwana 

Silurian — 
Carboniferous

Pre-Si tunan

Old Granite

L im it of 
Afesosaurus

Post-lriassic 
uplifts

Cape foldi'njs 

Post-Nama.
foldings

S u g g e s t e d  C o n t i n e n t a l  R e s t o r a t i o n  u n d e r  t h e  D i s p l a c e m e n t  H y p o t h e s i s  : A ,  Agua Suja ;
B, B urnier ; Bv, Bôa V ista  ; Ki, K asai ; Ko, Kaokoveld ; Ks, Klein See ; L, L iideritz’; N, Neuquen ; 
P, Postm asburg  ; S, Salobro ; Sc, San ta  C atherina  ; Sv, Sierra de la V entana ; U, U iténhage.
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in tensely  crum pled th rough  pressure exerted  from 
th e  sou th  and  th e  beds even overtu rned  in  places 
tow ards th e  n o rth  during  some period a t  ab o u t th e  
close of th e  Perm ian  or th e  beginning of th e  Triassic. 
Indeed, these  A rgentine fold-ranges were, so long 
ago as 1916, regarded by Keidel as th e  extension of 
th e  “  Cape Foldings ” across th e  A tlan tic . T raced 
tow ards th e  north -w est in to  W estern  A rgentina, th e  
glacials are found to  have overlapped unconform ably 
upon th e  palaeozoics, ju s t  as is th e  case in  C alvinia of 
N atal, while n o t only are Glossopteris and  o ther 
p lan ts  found associated w ith  them , b u t a  m arine 
phase near San Ju a n  contain ing  Spirifer, Productus, 
etc. B oth  th e  p lan ts and  m ollusca prove th e  g lacia­
tio n  there  to  have come to  an  end w ith in  th e  early  
U pper Carboniferous and  th e  refrigeration  m ust, 
therefore, have comm enced during  ab o u t M id-Car­
boniferous tim e. This in  tu rn  suggests th a t  such 
was m ost likely th e  case in  South  Africa also, and, 
indeed, th e  scan ty  flora of th e  W itteb e rg  Series, 
th a t  underlies th e  Dw yka, exh ib its affinities w ith  the  
vegetation  of th e  Lower C arboniferous and  U pper 
D evonian. R em arkable  is th e  sequence in  P a ran a  
S ta te , w ith  i ts  flat-ly ing  Furnas Sandstone, P o n ta  
Grossa Shales (Lower Devonian) and  unconform able 
Carboniferous glacials, th a t  dup lica te  th e  equ iva len t 
Table M ountain-B okkeveld-D w yka succession of 
th e  Clanwilliam  d istric t. The a u th o r also com pares 
th e  n o rth  of P a tag o n ia  and  th e  U itenhage d istric t, 
inasm uch as in  each area  T riassic  sedim ents and  
volcanics re s t w ith  m arked  unconform ity  upon th e  
folded Palaeozoics, and  have been folded b y  m id- 
Cretaceous m ovem ents, while in  N euquen Cre­
taceous m arine beds have been found carry ing  a 
Neocom ian fauna, differing from  th a t  represented  
elsewhere in  A rgentina, and  ty p ica lly  “  U itenhage. ”

From  U ruguay northw ards, th rough  South- 
E aste rn  B razil in to  th e  S ta tes of Goyaz and  Minas 
Geraes, ex tends th e  g reat P a ran a  B asin across a 
distance of a t  least 1,000 miles, th e  precise coun ter­
p a r t  of our K arroo Basin, to  which i t  is am azingly 
sim ilar in  its  s tra tig rap h y  and  fossils. The s tra ta  
composing it, com prehensively know n as th e  San ta  
C atherina System , repose unconform ably upon th e  
basem ent rocks, and  generally comm ence w ith  
the  Ita ra re , an  essentially  glacial series, th e  p roducts 
largely of a v a s t con tinen ta l ice-cap, one th a t  
ap paren tly  m oved from  sou th-east to  north-w est, 
and  w hich is closely com parable w ith  th e  D w yka. 
The succeeding B onito Group, w ith  a  fossil flora 
very  like th a t  of th e  E cca of Vereeniging, contains 
th e  only w orkable coals of B razil, th o u g h  these 
furnish  a h ighly  ashy  and p y ritic  fuel. W idespread 
and  p e rsisten t is th e  th in  group of th e  I r a ty  Shales, 
a carbonaceous, p y ritic , calcareous an d  w hite- 
w eathering  form ation  iden tica l w ith  th e  "  W hite  
B and ” of th e  Cape and  South-W est Africa, and, 
like th e  la tte r  form ation, characterised  b y  th e  unique 
rep tilian  genus Mesosaurus, wherefore th e  id en tity  
of these  tw o zones is fixed beyond all question . 
Significant is th e  fact th a t  th is  fossil is n o t know n 
to  occur e ith e r to  th e  no rth -east of a line d raw n from  
G raham stow n to  th e  K aokoveld or to  th e  w est of 
th e  P aran a-P arag u ay  R iver.

Most of th e  E cca and  B eaufort Series find no 
equ ivalen ts in  th e  P a ran a  Basin, for, owing to  a 
s tra tig rap h ica l gap— th ough  w ith o u t an y  angular 
or visible unconform ity— th e  succeeding Triassic 
beds have come to  transg ress across th e  lower 
groups, and  even to  re st in  places upon th e  basem ent 
rocks, th u s  repea ting  th e  conditions to  be found in  
th e  T ransvaal, R hodesia, and  th e  K aokoveld. In

South A m erica th is  overlapping w as in it ia te d  by a 
m arine  invasion , as p roved  b y  fossiliferous bands in 
th e  E s trad a  N ova Series, w hich has n o t y e t been 
recorded in  South  Africa, b u t  th e  succeeding strata 
of b o th  countries are of co n tin en ta l origin, and 
d isplay  m arvellously s im ilar characters. The 
S torm berg  R ed Beds an d  B ushveld  M arls find their 
equ iva len t in  th e  even m ore v iv id  R io  do Rasto 
“  red  beds,” w ith  b rillian t m udstones and sand­
stones, while th e  follow ing cream y and  p ink  Cave, 
B ushveld and  F orest Sandstone is dup lica ted  by the 
all b u t  iden tica l B o tu ca tu  Sandstone, so well 
developed in  th e  S ta te  of S ta. C atherina. Both of 
these  form ations, m oreover, appear to  have been 
la id  down m ain ly  b y  aeolian ac tio n  during  a  period 
of a rid ity  a t  th e  v ery  close of th e  T riassic  ; silicifica- 
t io n  is com m on in  them . T he succeeding Stormberg 
B asalts are fu rtherm ore  paralleled  by the 
enorm ously w idespread Serra  G eral eruptives of 
sim ilar com position an d  h a b it, w hich  effusions, in 
add ition , te rm in a te  th e  G ondw ana succession in 
each country , while th e  s t ra ta  b en ea th  have in each 
case been p en e tra ted  b y  a  netw ork  of basic sills and 
dykes— th e  w ell-know n K arroo  Dolerites. Signi­
ficantly , these  volcanic groups bu ild  th e  actual 
shore line only in  S ta. C atherina  S ta te  and  across 
th e  A tlan tic  in  th e  K aokoveld. F u rth e r  to  the north 
th e  huge a rea  of K arroo beds of th e  Congo Basin 
finds i ts  du p lica te  in  th e  lesser t r a c t  of Permo- 
T riassic, w ith  cappings of basa lts  in  P iauhy  and 
M aranhao. I t  is fu rth e r im p o rta n t to  note th a t the 
C retaceo-T ertiary  m arine  beds of th e  Benguella- 
Lower Congo litto ra l an d  those  of B ah ia  and Sergipe 
no t only co n ta in  s im ila r faunas of A tlan tic  and 
M editerranean  facies, b u t con stitu te  the only 
sections of th e  A tlan tic  m argins w here such youthful 
s tra ta  have  suffered appreciab le  folding and fault­
ing. A w ay from  th e  ocean h o rizo n tal Cretaceo- 
T ertia ry  beds, b o th  co n tin en ta l and  m arine, occupy 
huge areas in  Cameroons and  Togoland and in 
Ceara an d  M aranhao. L astly , th e  g reat Palaeozoic 
syncline of th e  A m azon V alley m ay be compared with 
th e  b road  developm ent of such slightly  disturbed 
fossiliferous m arine  s t r a ta  in  French  Guinea, Gold 
C oast and  th e  Sahara. A tten tio n  is draw n to the 
Falk lands, because these  tw o islands, though 
s itu a te d  fa r aw ay to  th e  south-w est, belong strati- 
graph ically  an d  stru c tu ra lly  w ith  th e  Cape and not 
w ith  P atagonia . The developm ents of th e  Cape and 
K arroo System s w ith in  th em  all b u t duplicate those 
of th e  sou th-w estern  Cape, though  th ere  is a strong 
ten d en cy  tow ards characters in te rm ed iate  between 
those  found in  th e  la t te r  region an d  in  th e  closely 
com parable S ierra de la  V en tana  area  of Argentina, 
th a t  we have a lread y  discussed.

T he paralle lism  betw een South  Africa and South 
A m erica se t fo rth  in  th e  above sum m ary will, the 
au th o r ven tu res to  th ink , be ad m itted  by  all as truly 
am azing, though  th e  m ajo rity  of persons would be 
disposed to  regard  those resem blances as due to a 
m ere series of coincidences. This, however, is 
s trik in g ly  discounted b y  th e  s tu d y  of th e  phasal 
v a ria tions d isplayed b y  th e  m ajo r rock groups 
involved. Traced w ith in  each con tinen t every 
im p o rtan t form ation  comes in  accordance w ith  well- 
know n stra tig raph ical laws to  ex h ib it m ore or less 
m arked  varia tions in  lithological characters, in 
thickness, etc .— or as i t  can  be expressed, changes 
of “  facies.” Now i t  can  be shown th a t  equivalent 
form ations s itu a te d  on or near th e  tw o opposed 
shores of th e  South  A tlan tic  te n d  in  m ost extra­
ord inary  fashion to  reveal closer resem blances to
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one ano ther th an  to  th e ir  actual extensions w ith in  
the respective continents. This, indeed, form s one 
of the  strongest argum ents for th e  D isplacem ent 
Hypothesis, for m ere sim ilarities in  th e  lithology, 
etc., of such w idely p a rte d  territo rie s  are equally 
though n o t readily  explicable on orthodox lines, 
while the  present biological d is tribu tion , a p a r t  from 
confirming th e  idea of th e  form er union of certa in  
of the  land-masses, cannot in  itself be used as 
testim ony tow ards th e  hypothesis of con tinen tal 
drift.

I t  has been observed of th e  g rea t “ r i f t  valleys ” 
of the globe th a t  th e ir  plateau-edges ten d  to  be 
turned up, a pecu liarity  which should under th e  
displacement hypothesis characterize th e  m argins 
of fractured crustal blocks of th e  ty p e  we are con­
sidering. One of th e  m ost o u tstand ing  physio- 
graphical features in  South Africa is th e  “ G reat 
Escarpm ent,” th e  origin of which has in te rested  so

m any  geographers. D uring th e  T ertia ry  th is  lengthy 
w atershed m ust undoub ted ly  have lain  m uch closer 
to  th e  p resen t sea-board, for its  edge has since 
re trea ted  fa r in land and  has also been lowered by 
erosion. I t  is suggested th a t  th e  larger rivers tak e  
th e ir  rise a t  th e  inner edge of th is  feature, and 
cross th e  g reat in te rio r region, passing o u t through 
gaps in  th e  rim , e ith e r somewhere in  th e  sam e q u arte r 
a fte r  m aking a  long detour, or else on th e  opposite 
side, for exam ple th e  Orange, Zam besi and  Niger. 
An iden tical arrangem ent is p resen ted  in  Brazil by 
th e  P araná, R io Sao Francisco, etc. The au th o r 
asks, therefore, m ay  we th en  n o t regard  th e  phe­
nom enon of th e  G reat E scarpm en t as ind ica ting  th a t  
th e  sou thern  end of th e  African con tinen t m ust have 
been shaped prim arily  by  g igantic  tension  fractures 
ra th e r  th a n  by th e  m ere down-w arping of im m ense 
tra c ts  of land th a t  connected i t  w ith  the  surrounding 
m asses ?

O N V E R W A C H T  PLA TIN U M  PL A N T

In the Journal of the  Chemical, M etallurgical and 
Mining Society of South Africa for Jan u ary , 1919, 
is a paper by  T. K. P ren tice  an d  R . M urdoch giving 
the following account of th e  four years ' research 
which culm inated in  th e  recovery of p la tinum  on 
a commercial scale from  th e  O nverw acht ore.

The first discovery of p la tinum  in  th e  T ransvaal 
in w hat appeared to  be payable q u an titie s  was m ade 
in the W aterberg  d is tr ic t in  1923 by  Adolph 
Erasmus. This was quickly followed by  discoveries 
in the L ydenburg d istric t, first by  A. F. Lom bard 
in August, 1924, a t  M aandagshoek, and, secondly, 
and quite  independently , by  W . F. B laine in 
October, 1924, on th e  F arm  O nverw acht. The 
manner of th e  occurrence of th e  m etal in  th e  
W aterberg and th e  L ydenburg  d istric ts  is entirely  
different, for, whereas i t  is found in  a quartz  lode 
in the former, i t  occurs in  th e  la t te r  as a p rim ary  
constituent of u ltra  basic and basic rock in  th e  
form of a rem arkable dun ite , called hortonolite  
dunite because of its  richness in  ferrous oxide. 
This hortonolite  dun ite  is found in  segregations 
within larger bodies of olivine dunite , there  being 
a gradual transition  from  th e  one in to  th e  other. 
The olivine dun ite  also exh ib its a  transgressive 
relation to  th e  surrounding rocks of th e  bushveld 
complex.

Onverwacht lies in  th e  w estern  p a r t  of th e  
Lydenburg d istric t, ab ou t e igh t miles from  the  
railway term inus a t  S teelpoort and abou t 55 miles 
by road from  Lydenburg. The dun ite  rock, w hich 
has no definite horizon, forms a  long, low ridge 
th a t rises about 300 feet above th e  valleys on e ither 
side. Enclosed w ith in  th e  olivine d un ite  lies th e  
main hortonolite  orebody in  th e  shape of an  alm ost 
vertical circular colum nar body ab ou t 60 feet in 
diam eter a t  th e  surface, th e  actu a l dip being about 
78° to  the  south-east. The ou tcrop  of th is  colum nar 
body form ed a  sm all knoll on th e  w estern slopes of 
the dunite  ridge.

The hortonolite  d u n ite  is of s trik in g  appearance, 
being a dark , heavy  rock, w eathering  w ith  a 
characteristic  rust-like  crust. On freshly fractured  
surfaces th e  colour ranges from  deep honey-brown 
to greenish-brown. I t  is coarse-grained and has the

distinc tion  of being th e  heaviest igneous rock, 
composed essentially of silicates, h ith e rto  described 
from any  p a r t  of th e  world, th e  specific g rav ity  
vary ing  from  3-7 up to  3-9 in  chrom ite-rich varie ties. 
Chrom ite is p resen t in  sharp-edged octahedra  and  in 
irregu lar and  rounded grains, for th e  m ost p a r t  
com pletely enclosed by  t h e 1 silicates. M agnetite is 
also som etim es in  evidence.

The dun ite  is regularly  jo in ted  and w eathers in 
rectangular slabs. The horizontal and vertical 
jo in ts, up  to  4 in. wide, are filled w ith  m agnesite, 
and are very  conspicuous in  th e  open working 
betw een th e  surface and  th e  65 ft. level. N atu rally  
th ey  also extend below th a t  level. The m ineralogical 
com position of a typ ica l fresh-looking piece of 
dun ite  from  O nverw acht is given by  Drs. W agner 
and  Mellor as :—

P er cent.
93-2 

5-0
1-5 

•25 
•05

100-00

The slopes of th e  ridge below th e  knoll are covered 
w ith  rubble derived from th e  d isin tegration  of th e  
hortonolite  dunite . T he rubble, a p a rt from con­
ta in in g  a  good deal of residual chrom ite, is very  
sim ilar to  th e  hortonolite  in  place, and carries 
p la tinum  in  fa ir quantities.

Occurrence.— The p la tinum  is irregularly  d is tr i­
bu ted  th rough  th e  hortonolite, and occurs in  cubes 
or irregularly  rounded nuggety  forms. The largest 
nugget recovered to  d a te  was found in  th e  stam p 
mill m o rta r box. On one side th e  nugget showed a 
clean fracture, ind icating  th a t  i t  had  a lready been 
broken b y  a  blow from a  stam p. The m easurem ents 
of th e  nugget were 0-56 in. by  0-67 in. by  0-20 in., 
and th e  w eight 9-5 grins. O ther nuggests approaching 
th is  size have been found, b u t m ost of th e  p latinum  
is m uch finer, ranging down to  th e  very  finest. 
The p la tinum  m ay be enclosed in the  hortonolite  
or in con tact w ith  th e  chrom ite in  th e  rock. Most

Diopside
Hornblende
Chrom ite
M agnetite
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of th e  best specim ens found have been associated 
w ith  chrom ite, and  th e  h ighest assay  values are 
from rock showing chrom ite. A t th e  250 ft. level, 
where very  rich  values were encountered, m uch 
ilm enite  was present, although nearly  all th e  rock 
was richer, w hether associated w ith  ilm enite  or not.

The p la tinum  is m alleable and  ductile, and  varies 
in  colour from  pale yellowish w hite  th rough  greyish 
w hite to  silvery white. Some of th e  crystals and  
grains are m agnetic, while others are not. T ypical 
analyses of th e  m etallics are as follows :—•

From  surface. From  200 ft.
°//o depth . %

P t. . . 84-00 84-75
Os. Ir. 2-30 0-95
Rh. . 0-20 Trace
Pd. . 0-30 0-53
Cu. . Trace 1-28
Ni. . —.— 0-48
Fe. . . 12-80 11-98

99-60 99-97

These analyses are very  sim ilar to  th a t  of th e  
p la tinum  in  th e  U ral M ountain deposits.

Early Tests.— The coarseness and  high specific 
g rav ity  of the  m etal,w ith  consequent ease of recovery 
in  th e  panning dish, ind icated  th a t  th e  p rim ary  steps 
tow ards recovery should be to  crush to  an  economic 
lim it of fineness, determ ined by  th e  freeing of th e  
m etal from  its  m atrix , followed b y  m echanical 
concentra tion  to  its  lim its. On these lines th e  first 
experim ents were carried out. F o r th is  purpose, 
represen tative  samples, w hich had  been sen t to  th e  
R and Mines L aboratory  for assay, were m ade in to  
20 lb. lots, crushed to  abou t -6 0  linear mesh, and 
dressed on a curvilinear tab le  and  d iv ided  in to  tw o 
products— concentrate and  tailing . T he results 
of these tes ts carried o u t in  M arch, 1925, showed 
th a t  g rav ity  concentration  would give, from  a 
15 dwt. ore, 80% ex traction  in to  a  concen tra te  
weighing 20% of th e  original ore. The concentra te  
assayed 60 dwt. p er ton. All these  assay  figures 
and those th a t  follow are  in  term s of p la tin u m  
group m etals.

Following these tests , in  April, 1925, a  300 lb. 
parcel of ore was forw arded to  th e  L aboratory , 
crushed to  -4 8  linear m esh and  dressed on th e  
curvilinear tab le. The ore assayed 28-6 dw t. per 
ton  ; the  dressing gave a concentra te  weighing
2-78%. of th e  original ore and assaying 880 dwt. 
pe r ton. The ex tractio n  was 84% . A nother 
sam ple assaying 10-9 dwt. p er ton , trea te d  
in  a  sim ilar way, gave an  ex trac tio n  of 83% in to  
a  concentra te  w eighing 2-1% of th e  original and 
assaying 527 dw t. pe r ton . The tw o la t te r  te s ts  were 
sufficiently encouraging to  ju s tify  th e  erection  of an  
experim ental p lan t in  Johannesburg , a t  th e  F erre ira  
Deep Mine, ad jacen t to  th e  m ill building, so th a t  
g rav ity  stam ps could be used to  pulverize th e  ore 
p rio r to  concentration , and enable th e  scale of 
operation  to  be enlarged. Moreover, experim ental 
work was now being carried  o u t on th e  concentrate, 
and  i t  was necessary to  produce th is  on a larger 
scale. T his p lan t was e rected  an d  ru n n in g  in  
A ugust, 1925, and  consisted of th ree  stam ps, a 
s tan d ard  size curv ilinear tab le, ball mill for regrinding 
m iddlings when desired, and  corduroy tab les  for 
tre a tin g  th e  tailings. Sand and  slim e could be 
separa ted  if required , and  v a ts  were p rov ided  for 
collecting all th e  products. In  all, ab o u t 14 tons 
of du n ite  ore were trea te d  in  th is  p lan t. These te s ts

confirm ed th e  previous results, an d  ind ica ted  that, 
in  a concen tra te  weighing ab o u t 1'7% of the 
original ore, an  ex trac tio n  of 83% could be obtained, 
in to  a concen tra te  assaying a b o u t 600 dw t. per ton.

First P lan t .— W ith  th e  in fo rm ation  on concen­
tra tio n  ob ta ined , and  prom ising  resu lts from the 
labora to ry  te s ts  on th e  tre a tm e n t of th e  concentrate, 
i t  was decided to  e rec t a  red u ctio n  p lan t on the 
m ine. However, a t  th is  stage, i t  was considered 
advisable to  erect a  sm all p lan t only, capable of 
trea tin g  ab ou t 1,000 tons p er m onth , as a pilot 
p lan t, which would help to  form ulate th e  flow sheet 
to  be  finally adop ted . In  th e  m eantim e the 
L abora to ry  staff were engaged in  research work 
on th e  fu rth e r enrichm en t of th e  concentrate. 
Six hundred  dwts. p la tinum -group  m etals per ton 
is approx im ate ly  only 0-1% an d  th e  desirability 
of enrich ing  th is  up  to  a t  least 50% for subsequent 
handling  by  th e  refiners is v ery  obvious. Cyaniding, 
ch lorination  and  s tra ig h t am algam ation were 
tried , b u t proved  of no avail. However, an amal­
gam ation  process in  w hich  th e  am algam ation of 
th e  p la tin u m  is p rom oted  b y  ac tiv a tin g  re-agents 
in  th e  form  of Zn am algam , C u S 0 4 and  H 2S 0 4, gave 
such encouraging results th a t  i t  was investigated 
thoroughly. This process being in  essence that 
described by  V. J . Z achert in  The M in ing  and Scien­
tific Press of O ctober 12, 1918, was n o t patented. 
The reactions were obscure, and  m any  experiments 
were carried  o u t to  e lucidate  w ha t did happen.

As a resu lt of these  experim ents, i t  appears that 
th e  fo rm ation  of hydrogen, w hether generated 
by  electric  couple or by  th e  action  of th e  acid on 
zinc, is essential. The nascen t hydrogen w ith the 
zinc am algam  form s hydrogen zinc amalgam, 
which, like hydrogen sodium  am algam , has a 
rem arkab ly  powerful am algam ating  action  and an 
affinity  for p la tinum . N ascent hydrogen itself is 
com m only m ade use of in  gold m etallurgy to  reduce 
m any  substances which in terfere  w ith  amalgamation. 
Tests were m ade in  w hich th e  nascen t hydrogen 
was produced  solely b y  electro ly tic  couple and not 
by  th e  ac tion  of H 2S 0 4 on Zn. Zinc and platinum 
co n stitu ted  th e  couple, and th e  electrolytes tried 
in  different te s ts  were caustic  soda, sodium  chloride 
and  ferrous su lphate. The residues from these 
tes ts  assayed respectively  17-5, 21-3 and 22-3 dwts. 
pe r ton , whereas, when, in  add ition  to  the  zinc- 
p la tin u m  couple, H 2S 0 4 was used, th e  residue from 
th e  sam e concen tra te  was 3-0 dwt. Copper sulphate 
is n o t essential to  th e  reaction , bu t, by  th e  precipita­
tio n  of copper from  th e  su lphate  by  zinc during the 
am algam ation, im proved results were obtained. 
P la tin u m  by  itself will n o t p recip ita te  copper from 
copper su lphate  w hen acidified w ith  H 2S 0 4.

A t th e  L aboratory , 10 lb. lots of concentrate were 
charged in to  a  sm all am algam ating  barrel with 
m ercury, C u S 0 4, H 2S 0 4 solution  and  zinc amalgam.
A few ch ert pebbles were added and th e  barrel 
was revolved for an  hour and  a  half. I t  was then 
discharged in to  a bucket and  th e  residue eliminated 
by  w a ter ag ita tio n  on to  a  copper amalgamated 
p la te  and  finally over a curv ilinear table, from which 
th e  tailings were collected. The curvilinear con­
cen tra te  and  th e  scraping from  th e  p la te  were 
re tu rn ed  to  th e  am algam  in  th e  bucket, and the 
residue therefrom , when cleaned w ith  th e  greatest 
care, was added to  th e  curv ilinear tailing . The 
am algam  was th en  re to r ted  w ith o u t squeezing, 
because of th e  v ery  sm all am o u n t of platinum  
present, and th e  re to rted  sponge, w hich contained 
base m etals, cleaned w ith  acid. In  th is  way a
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recovery of 98% rwas ob tained  from  th e  concentrate 
into a p roduct assaying abou t 70% p latinum  group 
metals. If th e  residue from  th e  first am algam ation 
happened to  be unsatisfactory , th e  residue was 
reduced w ithou t exception by  a second am algam a­
tion carried o u t in  th e  sam e way. Cyanide and 
chlorine tes ts were m ade on th e  am algam ation  
residues, from which ab ou t 30% ex tractio n  was

tipped  on to  a horizontal grizzly and th e  -f- 2 in. 
shovelled therefrom  in to  th e  9 by  12 in. jaw  
crusher, when i t  dropped and  m ixed w ith  th e  
—  2 in. in  th e  stam p m ill bin. From  th e  stam ps 
th e  pulp g rav ita ted  to  th e  dew atering  cone, th e  
underflow of w hich passed th rough  th e  W ilfley 
ba ll/tube  m ill and  th e  overflow passed round and 
joined th e  ball/tube m ill o u tle t a t  th e  d is trib u te r
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obtained, bu t, in  view of th e  low  value of th e  
am algam ation residues, th is  research was no t 
pursued.

Reduction Process.— Such progress was m ade 
with these te s ts  th a t  i t  was possible to  p lan  and 
build a concentrate trea tm en t house a t  Onverwacht, 
which was ready  for operation  a t  th e  sam e tim e 
as th e  crushing and  concentra ting  p lan t, th e  
complete reduction  p lan t being sta rted  in  January , 
1926. I t  was erected  on th e  hillside, ad jacen t to  
the orebody, in  such a position  th a t  th e  rock could 
be trucked  by n a tiv e  labour along a level track  from 
the sh a ft b in  to  th e  crusher. H ere th e  rock* was

which fed th e  four prim ary  W ilfley tables. These 
was th u s no re tu rn  system . The concentra te  from 
these  tab les was collected in  locked boxes. The 
m iddlings g rav ita ted  w ith  the  add ition  of clean w ater 
to  th e  secondary W ilfley table, from  w hich the  
concentra te  was also collected in  a  locked box. The 
tailings from  th e  p rim ary  tables joined th e  tailings 
from  th e  secondary tab le  and  passed by  g rav ity  
over tw o corduroy tables, thence to  th e  tailings 
dam . The concen tra te  from  th e  Wilfleys was 
weighed and tak en  over to  th e  trea tm en t house 
daily. The corduroy concentrate was collected 
in  a  w ashing box and  fed daily  over one of the
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p rim ary  Wilfleys, during  which tim e  special a d ju s t­
m ents were made. Thus i t  will be seen th a t  th e  
passage of th e  ore th rough  th e  p lan t was en tire ly  
b y  gravity . The tailings, carry ing a  considerable 
q u a n tity  of sand, passed in to  a  cone a t  th e  dam , 
th e  underflow being collected in  trucks and  tram m ed  
around th e  wall of th e  dam , while th e  cone overflow 
and tru ck  overflow were collected w ith in  th e  wall, 
in  th e  sam e w ay as slim e on th e  W itw atersrand . 
The w ater g rav ita ted  v ia  a  penstock to  a  pum p, by 
which i t  was elevated to  th e  m ill w ater steady-head.

The tre a tm e n t house equipm ent consisted of a 
s tan d ard  size, am algam ating barrel, b a tea  am al­
gam ated  copper p late , curv ilinear and  corduroy 
tables, w ith  th e  usual accessories for handling and 
trea tin g  am algam . The trea tm e n t house operations 
will be dealt w ith  la te r in  th is  paper.

T he pow er p la n t consisted of tw o 60 h .p . gas 
engines, running on producer gas o b ta ined  from  
b itum inous coal, and  d riv ing  a  common line shaft. 
F rom  th is  shaft were driven th e  stam ps and Wilfleys, 
and a 500 volt three-phase electric a lte rn a to r 
which rendered available electrically  th e  balance 
of th e  pow er ou tpu t. The ba ll/tube  mill, tre a tm e n t 
house p lan t, and pum ps were d riven  electrically. 
T he m ake-up w a ter supply  cam e from  wells sunk 
in  th e  bed  of an  in te rm itte n t stream  on th e  opposite 
side of th e  hill.

I t  was decided to  crush w ith  stam ps only for th e  
first m onth, using 1600 square mesh, th ree  p rim ary  
Wilfleys, th e  secondary W ilfley and th e  corduroy. 
D uring th is  tim e th e  crushing was a t  th e  ra te  of 
23 tons p er day, giving a  stam p  d u ty  of 4-8 tons 
per 24 hours. U nfortunately , th e  percentage 
recoveries for th is  period are n o t available due to  
delay in  th e  com pletion of th e  assay office, which 
caused considerable inconvenience. However, 
th e  several sam ples sen t to  J ohannesburg for 
assay ind icated  th a t  th e  ex traction  in  th e  concen­
tra tio n  house was in  th e  neighbourhood of 83% . 
The w eight of concentra te  produced during  Ja n u a ry  
was 1-76% of th e  ore crushed.

The ba ll/tube  mill, f itted  w ith  a  peripheral 
discharge grid, was s ta rte d  on F eb ru ary  17, 1926. 
This mill, 4 ft. 6 in. d iam eter by  6 ft. long, was 
charged w ith  l i  tons of 3 in. balls pending th e  
arriva l of 1 in . slugs which were on order. The 
slugs were p u t  in  on M arch 15, th e  load th en  being 
one ton  of balls originally 3 in. and one to n  of 1 in. 
slugs. From  experience gained th e  stam p  m ill 
screen was changed from  1600 to  400, from  th a t  to  
64 m esh and  finally to  9 m esh from  May, 1926.

In  view of th e  sa tisfacto ry  results ob tained  in  th e  
pilo t u n it i t  was decided in  Ju n e  to  double th e  
capacity  of th e  reduction  p lan t. T his was tak e n  in  
hand w ithout delay, and  by  N ovem ber th e  increased 
p lan t was in  operation. A ttem p ts  were m ade, 
w ithou t decisive results, to  determ ine th e  constan t 
am ount of p latinum , irrecoverable by  m echanical 
means, existing in  th e  tailings. Fo r th is  purpose 
m any gradings of th e  tailings and  assays of each 
grade were m ade and studied . The ind ications 
were th a t  the  irrecoverable p la tinum  approx im ated  
0-40 dwt. pe r ton.

Tests indicated  th e  readiness w ith  w hich th e  
m etallics could be trap p ed  before passing to  th e  
concentrating tables, and  em phasised th e  ad v an ­
tages of crushing in  as m an y  stages as possible, 
and rem oving p la tinum  by  g rav ity  concentra tion  
betw een each stage. In  th e  new p lan t, therefore, 
trap s were installed betw een th e  stam ps and  th e  
ball/tube mill, and again betw een th e  ball/tube

mill and  th e  p rim ary  W ilfleys, and  provision was 
m ade to  regrind  th e  p rim ary  m iddlings before 
dressing on th e  secondary W ilfleys. The concen­
tra tio n  efficiency of th e  p rim ary  and  secondary 
W ilfleys u nder d ifferent loads, speeds and  th e  length 
of stroke  was determ ined . Corduroy d a ta  were 
collected, and  th e  inclusion of th e  corduroy was 
definitely  justified, insom uch as i t  acted  as an 
excellent safeguard  ag a in st loss of p la tin u m  due to 
possible m ishaps in  th e  tab lin g  section.

T he p ilo t p la n t w as ru n  for a  w eek w ith  th e  ball/ 
tu b e  m ill and  a  cone in  closed c ircu it, th e  ball/tube 
m ill o u tle t being e levated  back  to  th e  cone a t  the 
in le t end of th e  b a ll/tu b e  mill. T hus th e  only outlet 
for th e  p la tin u m  was v ia  th e  cone overflow. It 
was found th a t  th e  p la tin u m  circulated  un til ground 
so fine th a t  recovery on th e  W ilfleys dropped 
and  th a t  th e  recovery b y  am algam ation  was 
adversely affected also. T his undesirable fine 
grinding in  one stage was therefore  discarded.

F u rth e r experim ental te s ts  ind ica ted  th e  advisa­
b ility  of rem oving th e  slim e from  th e  ball/tube 
m ill cone overflow and  tab lin g  th e  slime separately 
on Jam es slim e tables.

N ew  P lan t.— All of th e  foregoing features were 
incorpora ted  in  th e  new  p lan t. In  th is  plant the 
rock from  th e  m ine, broken to  less th a n  8 in. cubes, 
is tram m ed  an d  tip p ed  in to  a  sm all b in  which feeds 
a 20 in. by  10 in, B lake jaw  crusher. The crushed 
ore falls on to  a conveyor be lt, by  which i t  is elevated 
to  th e  m ill b in  of 75 tons capacity . The bin feeds 
te n  1,450 lb. C alifornian stam ps. The pulp there­
from  passes v ia  a  tra p  to  th e  cone of the new 
b a ll/tu b e  m ill, w hich  m easures 5 ft. by  4 ft. 4 in. 
The cone underflow  passes over a  tra p  and through 
th e  b a ll/tu b e  m ill an d  th e n  v ia  a  long sluice box 
tra p  to  th e  p rim ary  W ilfleys. T he cone overflow 
is fu rth e r classified in  a  sim ilar cone, th e  underflow 
jo in ing th e  b a ll/tu b e  m ill o u tle t and  th e  overflow 
passing to  tw o Jam es slim e tables, thence via two 
corduroy tab les to  th e  dam . T he middlings from 
th e  p rim ary  W ilfleys a re  e levated  to  a  thickening 
cone, th e  underflow  passing th rough  a  5 ft. Wheeler 
p an  before jo in ing  th e  overflow, which is then 
dressed on th ree  tab les, tw o being Wilfleys and the 
th ird  a  Jam es sand  tab le . The tailings therefrom 
jo in  th e  p rim ary  W ilfley tailings and pass over six 
sand  corduroy tab les before passing on to  the dam. 
A double-sided d ipper wheel is installed  to  elevate 
th e  p rim ary  m iddlings to  th e  W heeler pan cone, 
and  th e  W heeler p an  discharge to  th e  secondary 
tables. A p art from  th is , th e  whole of th e  pulp flow 
is by  grav ity .

T he pow er necessary for th e  new plant is 
generated  by  a 360 h.p. Prem ier gas plant, driving 
an  electric  generator, all ind iv idual units being 
driven electrically. A dditional w ater is obtained by 
g rav ity  from  th e  side of th e  Lulu M ountains, about 
four miles d is tan t, th rough  a  pipeline consisting of
2,000 feet of 6 in. p ip ing  and  19,000 feet of 4 in. 
pip ing. T he s ta tic  head  is 150 feet, and  th e  amount 
of w a te r  delivered to  th e  to p  of th e  Onverwacht 
knoll is ab o u t 100,000 gallons per 24 hours.

U n til th e  end of Jan u ary , 1928, all th e  concen­
t ra te  produced in  th e  new  p lan t, am ounting  to  about 
3%  by  w eight of th e  original ore, was redressed 
separa tely  on a Jam es sand  tab le  installed  for the 
purpose, and th e  concentra te  therefrom  amounting 
to  ab ou t 0'9%  b y  w eight of th e  original ore was 
sen t to  th e  trea tm e n t house for am algam ation, 
th e  rem aining 2-1% assaying ab o u t 4 dw t. per ton, 
being fed back, via th e  b a ll/tube  mill, to  th e  current
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circuit. However, te s ts  carried o u t ind icated  th a t  
not only was a poor ex tractio n  being ob tained  in 
the current c ircu it from  th is  4 dw t. product, 
returned w ithou t special regrinding, b u t th a t  i t  
also interfered w ith  th e  efficiency of th e  prim ary  
Wilfleys. I t  was, therefore, decided in  February , 
1928, to  keep th is  p roduct o u t of th e  c ircu it and  to  
store i t  un til a fu ture  occasion, when i t  will be trea ted  
separately. The effect of th is  step was an  im m ediate 
drop in th e  value of th e  concentration-house 
tailings and a decided im provem ent in th e  concen­
tration-house efficiency. T his im provem ent was 
offset som ewhat on account of th e  fact th a t  the  
4 dwt. p roduct has been classed as a  trea tm en t- 
house residue for th e  purpose of com plete m onthly  
statistics, w ith  th e  resu lt th a t  th e  recovery by  
amalgamation showed a  drop from  99% to  97% . 
However, th e  overall recovery rem ained th e  same, 
notwithstanding a d is tin c t drop in  ore value, and 
the 4 dwt. p roduct is still available for fu rth er 
treatm ent, which would n o t be th e  case were i t  
distributed th roughout th e  tailings dam.

The whole of th e  concentra ting  p lan t functions 
satisfactorily w ith  th e  g reatest ease, and requires 
very little  supervision. A t th e  p resen t tim e  the  
platinum ou tp u t is derived from  th e  following 
sections of th e  concentration  p l a n t :—

P er cent.
Die sand and trap s . 65-0
Prim ary tables 17-2
Secondary tables . . 15-4
Slime tables M
Sand corduroy 1-0
Slime corduroy 0-3

100-0

The consum ption of steel balls in  th e  ball/tube 
mill is about 2 lb. per to n  crushed. F ine iron is 
very objectionable in  th e  trea tm en t house, because 
it cannot be com pletely separa ted  by  a m agnet 
from the platinum , which itself is p a rtly  m agnetic. 
It is, therefore, necessary to  dissolve in  acid all th e  
iron collected in  th e  trea tm e n t house, am ounting 
to about 7 lb. daily. Because of th is, an  effort was 
made to use im ported  chert pebbles in  th e  ball/tube 
mill in place of iron balls, b u t th e  grinding efficiency 
fell away so badly  th a t  th e  test, a fte r a  fo rtn ight, 
was abandoned.

Before passing on to  th e  am algam ation  section, 
it is advisable to  refer to  th e  trea tm en t given to  the  
die-sand, cone-trap and  ba ll/tube  m ill-trap  con­
centrates, which now produce 65% of th e  p latinum  
output. The ba ll/tube  m ill-trap  concentra te  is 
dressed on th e  Jam es tab le  and  d ivided in to  metallics, 
first middlings and  second m iddlings. The la tte r  
is redressed u n til e lim inated. T he first m iddlings 
are am algam ated. The die-sands and cone-trap 
concentrates a re  dressed on th e  curv ilinear and  
divided in to  metallics and m iddlings, th e  la tte r  being 
fed back in to  th e  ba ll/tube  mill. The m etallics from 
both tables are h and  panned, th e  residue being 
amalgamated, and th e  clean m etallics, a fte r t re a t­
ment w ith  10% H 2S 0 4, followed by  10% H N 0 3, 
are washed, dried, w eighed and despatched as 
"coarse crude p la tin u m ."  T his p roduct assays 
about 82% p latinum  group m etals, th e  chief im ­
purities being th e  base m etals alloyed w ith  th e  
platinum. T his trea tm e n t is shown in  th e  top  
left-hand corner of trea tm en t-house  flow sheet F.

I t  has a lready been po in ted  ou t th a t  very  sa tis­
factory recovery was obtained by  am algam ating

grav ity  concentrate in  10 lb. lots a t  th e  L aboratory, 
and  th a t  th e  p lan t a t  the  m ine was bu ilt to  operate 
on th e  sam e lines. I t  was felt, however, th a t,  
a lthough  i t  could be done in  sm all lots, i t  m ight 
n o t be so easy on 1,000 lb. charges. F o rtu n a te ly  
th e  g rav ity  concentrate produced a t  th e  m ine for 
am algam ation on th is  larger scale resem bled very 
closely in  com position and  value th a t  experim ented 
w ith  a t  th e  L aboratory , and  i t  is gratify ing  to  be able 
to  record th a t  th e  recoveries on th e  large scale 
from  th e  first charges trea te d  were equally  as good 
as those obtained in  th e  experim ental p lant. Com­
plications developed la te r  as iron and chrom ite 
bu ilt up  in  th e  treatm ent-house circuit, b u t these 
difficulties, too, were overcom e as th ey  arose.

First Large Scale Procedure.— To th e  barre l was 
added th e  daily  production  of concentrate, weighing 
ab o u t 1,000 lb., and th e  m ercury, zinc amalgam , 
copper su lphate  and  sulphuric acid. The th ree  
la tte r  reagents were added in  tw o additions. The 
barrel was revolved for tw o hours w ith  six 
6 in. balls therein , th en  discharged v ia  th e  batea, 
am algam ation p late  and curv ilinear table. The 
b a tea  concentrate, p late  scrapings and curvilinear 
concentra te  were scooped in to  a bucket and  th e  
gangue residue rem oved from th e  am algam  by a 
je t  of w ater. T he d ir ty  am algam  in  th e  bucket 
was th en  placed in  a sm all dum b-bell barrel and 
ream algam ated  w ith  zinc am algam , C u S 0 4, H 2S 0 4 
and m ercury for half an  hour, a fte r which i t  was 
discharged in to  a  bucket, and rewashed over th e  
batea. The curvilinear m iddlings were redressed 
on th e  curvilinear, th e  concentrate therefrom  
w ith  th e  residue from  th e  bucket being added to  
th e  nex t d a y ’s charge. The m iddlings and  tailings 
from  th e  second redressing were stored  in  bins 
according to  th e ir  value, which a t  th a t  tim e  averaged 
abou t 20 dwt. p er ton.

The clean am algam  was pressed and  th en  acid 
trea ted  in  earthenw are jars w ith  d ilu te H 2S 0 4 
(to rem ove zinc and  fine iron) for a t  least 24 hours. 
Since re to rtin g  was carried ou t weekly, some of the  
am algam  was actually  in  th e  acid for nearly  a  week.' 
H 2S 0 4 was preferable to  hydrochloric acid because 
of th e  h ea t generated  by  H 2S 0 4 rendering unneces­
sary  th e  application  of ex ternal heat. There 
appeared to  be no loss of m ercury under acid 
trea tm e n t as long as there  was iron present. The 
solutions carry ing black slime in  suspension were 
decanted  off and  th e  rem aining am algam  thoroughly 
washed w ith  w ater. Care was tak en  th a t  th e  
w ater should no t be alkaline. The decanted slime, 
carry ing  abou t 3% p latinum , was collected by  
by  filtration , dried  and  reserved for trea tm en t.

The washed am algam  was again  pressed, freeing 
a  considerable am ount of m ercury, and th en  
re to rted  in  a  sm all p o t-re to rt in  th e  usual way. 
The re to rt sponge was sieved th rough  a 20 linear 
m esh screen, to  b reak  up any  lum ps of adhering 
particles and  to  elim inate any  coarse gangue or 
base m etals. All +  20 particles of p la tinum  
were recovered by  h and  sorting  and  panning, and 
added to  th e  —  20 product, which was th en  trea ted  
w ith  H 2S 0 4 u n til action  ceased. This removed 
some of th e  iron, zinc and copper. The final 
product was th en  washed and  dried, and  was ready 
for despatch, assaying abou t 75% p latinum  group 
metals. The solutions from th is  final trea tm e n t 
carried fine slim e which was also la te r recovered 
as “  decanted  slim e.”

W ith in  a  few m onths i t  was found th a t  by  
calcining th e  “ decanted s l im e ” in  a muffle,
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trea tin g  w ith  concentrated  HC1 and th en  panning, 
th e  slime could be raised in  value from  3% to  ab ou t 
70% p latinum  group m etals, w hich could th en  be 
included w ith  th e  final product, known as “ fine 
crude p la tin u m .” This was done, and th e  accum ula­
tio n  of decanted slime was gradually  worked off. 
F rom  Ju ly  onwards a stead y  recovery by  am al­
gam ation  of over 98% was m aintained. The coarse 
crude p la tinum  from  traps, etc., and th e  “ fine 
crude p la tinum  ” were always despatched separately  
to  th e  London refinery for convenience in  
refining.

The first change in  th e  trea tm ent-house  practice, 
m ade in  April, 1926, was to  stop th e  re tu rn  of th e  
b a tea  residue to  th e  barre l w ith  th e  n ex t d a y ’s 
charge. I t  was found th a t  m uch of th is  was m erely 
c irculating and n o t surrendering its  value on fu rth er 
trea tm en t. This residue was stored  and  special 
barrel charges, a fte r grinding, were am algam ated 
tw ice weekly. A nother innovation  in  th e  sam e 
m onth  was to  add  lim e to  th e  b a tea  during  th e  
discharge of th e  barrel. This h ad  a n  im m ediate 
effect in  lowering th e  curvilinear tab le  residues, 
or, in  o ther words, trea tm en t-house  residues. 
From  Septem ber, 1926, caustic  soda was used 
instead  of lime.

On April 20, 1926, grinding in  th e  barrel, e ith e r 
before or during th e  am algam ation, was stopped w ith  
unexpected im proved results. A t th e  same tim e, th e  
zinc am algam  per barrel charge was increased and 
all th e  zinc am algam , C u S 0 4, and  H 2S 0 4 were 
added in  a single lo t a t  th e  s ta rt. The dum b-bell 
barrel was scrapped and  th e  re-am algam ation  done

in  an enam elled iron  buck et over th e  batea. Care 
was tak en  n o t to  overdo th e  am oun t of zinc 
am algam  and  copper su lp h a te  used in  th e  bucket 
am algam ation , because i t  was proved  th a t  if too 
m uch were used, copper and  zinc rem ained in the 
final p roduct, and  could n o t be  rem oved by  single 
acid trea tm en t. Copper especially was particularly 
objectionable in  refining, and  i t  was desirable to 
keep th is  below 5% . I t  was know n th a t  reamalga­
m ation  of th e  re to r t  sponge would have eliminated 
th e  chrom ite gangue en tirely , b u t would have 
resu lted  in  a  m etallic-looking final product, high 
in  zinc an d  copper.

In  sp ite  of th e  foregoing precautions, the May 
o u tp u t was h igh in  base m etal, an d  an  investiga­
tio n  even tually  revealed  th a t  th e  excess copper came 
from  an  occurrence of copper carbonate  and silicate 
associated  w ith  th e  hortono lite  du n ite  in  the  mine 
a t  ab ou t 40 ft. from  th e  surface. The effect of this 
copper w as p ro m p tly  offset b y  stopping  th e  use of 
copper su lpha te  en tire ly  an d  g iving to  th e  concen­
t ra te  in  th e  barrel, w hen necessary, a preliminary 
w eak acid wash. I t  is in te res ting  to  record that 
in  Septem ber, 1926, due to  a  shortage of H 2S04, 
caustic  soda was su b s titu ted  in  th e  barrel and zinc 
am algam  and  copper su lphate  added. Fairly 
sa tis fac to ry  recoveries were obtained. During the 
th ree  years ending 1928 th a t  th e  Onverwacht 
reduction  p lan t has been in  operation  the total 
o u tp u t of fine p la tin u m  has been 21,820 oz.

T he flow shee t F  here reproduced indicates the 
p resen t tre a tm e n t house practice  including the 
w ork  done by  th e  redressing  tab le .

R e f in in g  M e ta ls  by  O x id a t io n .— In  Industria l 
and Engineering Chemistry for F ebruary , Jam es 
Silberstein describes a  lab ora to ry  m ethod  of experi­
m entally  dem onstra ting  th e  refining of m etals by  
oxidation. In  th e  Bessem er converter iron  is 
refined by  blowing a ir  th rough  th e  m olten  m etal. 
The elem ents phosphorus, sulphur, and  carbon, 
which have a  g reater affinity  for oxygen th a n  has 
iron, are th ereb y  oxidized and  rem oved from  th e  
m etal. Sim ilarly, copper is refined an d  th e  
im purities, such as lead, t in , arsenic, a n d  sulphur, 
pass in to  th e  slag or fum es. Those who have  h ad  
experience in  th e  refining of m etals know th a t  p a r t  
of the  m etal is oxidized along w ith  th e  im purities 
and th a t  th is  p a r t  increases w ith  th e  p u rity  to  which 
th e  m etal m ust be refined. T he exp lan atio n  is 
given by th e  a u th o r in  th e  following descrip tion .

W hen th e ir  concen tra tion  is re la tiv e ly  large, th e  
im purities are oxidized e ith e r d irectly  b y  oxygen, or 
indirectly  by  th e  m etal oxide which has been 
form ed by  th e  m etal an d  oxygen. T he im p u ritie s  
are therefore rem oved w ith o u t affecting th e  m etal. 
W ith  decreasing percentages of im purities, however, 
such large am ounts of th e  m eta l are oxidized w ith  
the  im purities th a t  p a r t  of th e  m eta l oxide passes 
in to  th e  slag w ithou t reacting  w ith  th e  unoxidized 
im purities. Supposing, for instance, th a t  lead is to  
be rem oved from  copper and  th e  co n cen tra tio n  of 
lead is 1 a tom  p er 1,000 atom s of copper. B lowing 
a ir through th is  m etal causes th e  fo rm ation  of copper 
oxide w ith  lead oxide, and, as i t  is a  techn ica l 
im possibihty to  bring ab o u t such an  in tim a te  m ixing 
of m etal and slag th a t  all th e  re s t of th e  unoxidized 
lead is brought in to  reac tion  w ith  th e  copper oxide 
formed, copper oxide appears in  th e  slag while th ere  
i s still lead in the  m etal.

The a u th o r has found th a t  th e  rem oval of sodium 
from  lead furnishes an  easy dem onstration. Pure 
lead  on m elting  is covered w ith  a bluish oxide film, 
which, especially a t  som ew hat e levated  tempera­
tu res , tu rn s  greyish  black. If  0-2 to  0-5% sodium is 
added  to  th e  lead an d  th e  tem p era tu re  is kept not 
too h igh  above th e  m elting  p o in t of the  lead, the 
surface appears a t  first b rig h t m etallic because of 
th e  deoxidizing effect of th e  sodium . Soon, however, 
th e  surface is covered w ith  a th in  white film of 
sodium  oxide. I t  is n o t necessary to  blow air through 
th e  m eta l in  th is  case. E xposure  of th e  metal in 
th e  m olten  s ta te  to  th e  atm osphere will bring 
ab o u t th e  refining. Simple exposure is sufficient, 
b u t  s tirr in g  and  draw ing off th e  oxide film, so as to 
expose th e  m etal more in tim a te ly  to  the  atmosphere 
facilita tes th e  ox idation  process. If  the  film is 
rem oved, th e  b rig h t m etallic surface appears again, 
b u t  i t  is soon covered w ith  th e  oxide film. At this 
stage sodium  alone is being  oxidized by the  oxygen 
of th e  a tm osphere. L a te r  th e  m ilky white film 
assum es a  bluish t in t, ind icating  th a t  lead as well 
as sodium  is being  oxidized. Still la te r the  colour 
changes to  a  blu ish  grey, w ith  a m ilky appearance. 
D espite  th e  g reat affinity th a t  sodium  has for 
oxygen in  com parison w ith  lead, a ra th e r long time 
elapses before th e  oxide film loses th e  characteristic 
colour which is im posed upon i t  on account of the 
presence of sodium. This experim ent illustrates 
clearly  th e  procedure of th e  refining of metals on 
a  p ractica l basis. M uch m eta l passes in to  the slag 
w hen th e  e lem en t to  be rem oved has for oxygen an 
affinity  n o t v e ry  d ifferent from  th a t  of the  metal 
to  be refined. A case in  p o in t is th e  removal of 
nickel from copper.
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The E r r in g t o n  L e a d - Z i n c - C o p p e r  M in e .—
The prospecting and developm ent w ork undertaken  
by the Yukon Treadw ell Co. in  1925 on the  
Errington p ro p erty  in  th e  Sudbury d is tric t of 
Ontario has been referred to  on several occasions 
by our T oronto correspondent. The m ine sta rted  
production a few m onths ago on a lim ited scale 
in order th a t  inform ation  m ay be ob tained  as to  
the best way of trea tin g  th is  com plex-sulphide ore. 
This production is sufficient to  m eet expenses. A t 
the same tim e developm ent is being pushed so th a t  
before long th e  e x ten t of th e  reserves shall w arran t 
a large expansion in  th e  scale of operations. The 
president of th e  com pany is F. W . Bradley, who 
is known for his w ork a t  the  Treadw ell m ines, and 
at the Bunker H ill and Sullivan p ro p erty  in  Idaho, 
and P. R. Bradley is th e  consulting engineer. The 
concentrates are under con tract of sale to  the  
British Mining Corporation.

In the Canadian M in ing  Journal for Jan u a ry  11, 
Reginald E. Hore gives an  outline of the  h isto ry  
of the E rrington m ine and its  scheme of developm ent 
from which th e  following inform ation  is taken .

In 1897 a  discovery was m ade near Stobie Falls 
on Vermilion R iver in Creighton tow nship. Some 
development work was done on th e  Stobie claims 
that year under th e  supervision of Joseph E rrington. 
About the  sam e tim e A lphonse Oilier m ade a 
discovery a short distance east. Some work was 
done on this, b u t owing to  th e  complex n a tu re  of 
the ore and the  lack of evidence of q u a n tity  i t  d id  
not a ttrac t serious a tte n tio n  for m any  years. In  
1925 diam ond-drills were sen t to  th e  Oilier p roperty . 
With five drills a t w ork th e  fau lt zone along W hitson 
Creek was rap id ly  tested , some 40,000 ft. of cores 
being pulled before th e  cam paign was concluded. 
In  1926 a shaft was sunk, No. 1, and  th e  ground was 
explored a t  th e  300 ft. level, cross-cuts being run  
at 100 ft. in tervals. L a te r  a second shaft was 
started half a mile east of No. 1. In  1928 a  th ird  
shaft was sta rted  a t  a p o in t over tw o miles east of 
No. 2 shaft. D uring  1927 th e  m ain  opening a t  
the No. 1 shaft was extended 3,487 ft. eas t w ith 
cross-cuts north  and sou th  a t  various intervals. 
Connection has been m ade w ith  No. 2 shaft by  a 
1,200 ft. cross-cut. A cross-cut has since been driven 
from the No. 2 shaft a t  th e  500 ft. level. In  his 
report for th e  year 1927 P. R. B rad ley  s ta te d  th a t  
the Oilier ore-body sam ples above th e  300 ft. level 
averaged 1'33% copper, 1'33% lead, 5 74% zinc, 
0 021 oz. gold, and 2 1 5  oz. silver.

During 1928 th e  com pany’s flo tation  p lant, 
erected close to  No. 1 shaft, was com pleted and  has 
been in operation  for some m onths, producing 
zinc, copper, and lead concentrates. The early  
work is of experim ental natu re , th e  p lan t being 
regarded more as a p ilo t th an  as a producing unit. 
It is sta ted  to  be m aking a good recovery. Ship­
ments made early  th is  year were m ainly  for testing  
purposes. D uring th e  com ing year th e  re tu rns 
from shipm ents will be m uch greater. The E rrin g ­
ton plant and  buildings are substan tia l and neat. 
A twelve-mile transm ission line has been constructed 
and all p lan t is electrically  driven. R ecen tly  a 
new head-fram e has been erected a t  No. 1 shaft. 
Good progress is being m ade in sinking th e  new 
shaft, No. 3.

The E rring ton  m ine is a no tew orthy  enterprise. 
The work is being carried  on under th e  d irection  of 
Joseph E rring ton , a  m an  whose activ ities in 
Canadian d istric ts p u t h im  in th e  first ran k  as a 
builder of new industries.

According to  a  sta tem en t da ted  M arch 1 7 ,  1 9 2 8 ,  
th e  shares of Treadwell-Yukon Company, owners 
of th e  E rrin g to n  mine, are held as follow s: 750,000 
by  B anker H ill and  Sullivan, 330,000 by  Alaska- 
Treadwell, 114,000 by  A laska M exican, 148,225 by 
A laska U nited, and  157,775 by  individuals. The 
first tw o com panies have advanced large sum s for 
th e  w ork being carried  on.

F . W . B radley in  a recen t s ta tem en t said th a t  i t  
would tak e  tim e to  develop th is  g reat ore-zone, 
and  th a t  i t  was necessary to  accum ulate m ining 
experience in  th e  h a b it  of th e  ore-bodies. A t No. 1 
shaft th ree  separate  ore-bodies are being stoped on 
th e  300 ft. level, b u t ve ry  little  exp loratory  w ork 
is being  done on th is  level, where ore in  advance of 
im m ediate  needs has been developed. On th e  500 ft. 
level of th is  sha ft a  cross-cut is being ex tended, b u t 
i t  has n o t y e t reached  th e  veins. A pprox im ately  
one m illion tons has been developed on th e  300 
level. A t No. 2 shaft developm ent is a ltoge ther a t  
th e  500 level. The m ain  cross-cut was extended 
ab ou t 1,300 ft. and  in tersected  four veins in  a  zone 
480 ft. wide. The veins are respectively 61, 60, 65, 
and  49 ft. in  w idth . These four veins are now being 
explored east and w est and  over th e ir  en tire  w idth. 
T hey  consist of quartz -carbonate  filling which has 
been in  p a r t  replaced b y  th e  ore sulphides. D rifts 
are being ex tended  and  long-hole drills are being 
used to  explore th e  vein  w idths from  th e  drifts. 
A t No. 3 shaft, 11,000 ft. east of No. 2 shaft, th e  
sh a ft has been sunk to  th e  400 ft. level, a  sta tio n  
cu t, and  th e  cross-cut s ta rte d  tow ard  th e  vein, which 
is 1,140 ft. away. The m illing problem  has been 
solved, b u t th ere  still rem ains th e  work of perfecting 
i t ; th a t  is to  say, m aking th e  b est possible ex trac ­
tio n  under such operating  conditions as will yield 
th e  m axim um  re tu rn s from  th e  ore.

A featu re  of th e  Treadw ell Y ukon operation  th a t  
is of special in te res t in O ntario  is the  fact th a t  the  
mill p roducts are lead concentrates, zinc con­
centrates, and  copper concentrates. These products 
are a t  present shipped w ithou t fu rth er trea tm en t 
in  Canada, as there  is no available custom s p lant. 
W ith  th e  increased volum e and  v a rie ty  of O ntario  
and  Quebec m ineral products additional refineries 
will soon be needed. I t  is n o t unlikely th a t  Sudbury 
will in  th e  near fu tu re  have a  copper refinery. An 
electro ly tic  zinc p lan t in  E aste rn  C anada is also 
foreshadow ed by  developm ents a t  Sudbury and 
Rouyn.

A s s a y  fo r  P la t in o id s  in  O r e s .— Two papers on 
p la tinum  assay were presented  a t  th e  N ovem ber 
m eeting of th e  Chemical, M etallurgical, and Mining 
Society of South  Africa, b y  Jo h n  W atson  and H. R. 
A dam  respectively. T he pap er by  Mr. W atson  is 
quo ted  here an d  th a t  b y  Mr. A dam  form ed th e  
sub jec t of a  precis las t m onth.

Mr. W atson  prefaced his paper b y  rem ark ing  
th a t  th e  word “ p latino ids ” m eans p la tin u m  and 
th e  m etals of th e  p la tin u m  group and  m ust n o t 
be confused w ith  certa in  trad e  nam es for alloys 
hav ing  some of th e  physical p roperties of 
p la tinum .

P resum ing a fairly  big sam ple is received i t  
should first be crushed to  pass th ro u g h  a sieve of 
10 apertu res to  th e  linear inch  an d  thoroughly  
m ixed ; th en  an  average portion  should be tak en  
am ply  sufficient for assay purposes, and  pulverized 
to  pass th rough  a  finer sieve of a t  least 40 holes 
to  th e  linear inch. W hen pulverized it  should be 
m ixed well.
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A useful stock  flux is p rep ared  as follows :—
D ry  Soda Ash (m onocarbonate) . 3 lb.
Pure  Assay L itharge  . 3 lb.
Fused  B orax . . • 1 lb.
Silver Chloride . . 1 - 5  gms.

In  m ixing th e  flux, i t  should be  p u t  th ro u g h  a 
sieve of 10 or 20 mesh, th en  th e  silver chloride 
pow der added  and  all m ixed thorough ly . If  th e  
sam e class of ore is being  trea te d , th e  reducer 
can also be m ixed in  w ith  th e  flux. A m easured  
q u a n tity  of th e  flux is p laced in  a rice-bowl, 2 assay 
tons of th e  ore w eighed off, th e n  ab o u t 0-4 A.T. 
pulverized argol or o th e r su itab le  reducer added. 
As th e  ore m ay  v ary  in  com position, i t  m ay  be 
necessary, in  th e  case of a  no rite  or d u n ite  to  add 
pulverized silica an d  m ore soda. T he use of sodium  
b icarbonate  is a n tiq u a te d  an d  sodium  carbonate , 
as d ry  as possible, should  be used. T he flux and  
ore are now  m ixed tog eth e r in  a W edgwood m o rta r  
and  transferred  to  a crucible, rinsing  o u t th e  m ixing 
bowl and  m o rta r w ith  a  l ittle  soda or borax . The 
crucible should be of am ple size. Fo r 2 A.T. 
of ore th e  B oksburg p o t 5 f  in. high, b y  4 in. 
d iam eter a t  m o u th  m ay be used. The charged 
crucibles are p laced in  th e  furnace, using lids if 
necessary to  keep ou t coal or coke while hea tin g  up. 
A fa irly  high  tem p era tu re  is requ ired  and  th e  
heating  should be continued for som e tim e, a fte r  
qu ie t fusion is a tta in ed , before pouring  in to  clean, 
greased m oulds. C. W . D avis in  h is T echnical 
P aper 270 published b y  th e  U n ited  S ta tes  B ureau 
of Mines, recom m ends th a t  a f te r  th e  fusion has 
become q u ie t th e  tem p era tu re  should  be ra ised  
som ew hat h igher th an  is th e  usual p rac tice  and  
the  h eating  continued for ab o u t an  hour. Mr. 
W atson considers th a t  th is  is n o t necessary  for 
p latinum , palladium , an d  gold ; b u t  th a t  i t  m ay  be 
if osm iridium  is to  be determ ined, an d  also th a t  
in th is  case cooling in  th e  p o t is preferable to  pouring  
in to  moulds. W hen cool, th e  slag is de tached  
from th e  beads, w hich are ham m ered  clean, as in  
gold assaying.

Cupels, sizes 40 and  60, hav ing  been h e a ted  up 
beforehand, are now charged and  th e  cupellation  
is carried  th ro u g h  a t  a  tem p era tu re  considerably  
h igher th a n  for gold assaying. T he am o u n t of 
silver chloride used will give a  residual bead  ab o u t 
the  size of a  No. 4 sho t ( =  ab o u t 50 m gms. silver). 
The silver acts as a collector and  p reven ts loss 
th rough  “ flying and  s p i t t in g ’’, w hich is c h a rac te r­
istic  of some platinoids.

W hen th e  beads a re  sufficiently cooled th e y  are 
detached from  th e  cupel and  fla tten ed  on a  steel 
anvil, ham m ering u n til v ery  th in . B eads from  a 
rich p la tino id  sam ple are som ew hat b rittle , in  which 
case th e  ham m ering m u st be done cautiously . 
Pure sulphuric acid, d ilu ted  to  90% stren g th , is 
used for parting . The fla ttened  beads are placed, 
each in  a porcelain crucible of 1J in - d iam ete r b y
1 in. deep, and  acid added  to  ha lf fill them . These 
are heated  over a  h o t-p la te , o r asbestos gauze, 
using a Bunsen burner, P rim us stove, or electric  
heater, w hichever is available. R ich  beads will 
give a p ink, or reddish , colour to  th e  acid  ; th e y  
should be w atched carefully  an d  rem oved as soon 
as evolution of S 0 2 ceases, as pa llad iu m  is m ore 
soluble th an  p latinum . Those w hich  show no p in k  
colour m ay be allowed to  fum e for 15 m inu tes. 
In  th e  case of very  rich  sam ples, th e  b ead  from
2 A.T. ore, m ay n o t p a r t  thorough ly , even a fte r  
re inquarting  w ith  m ore silver. In  such a  case i t  
is  b e tte r  to  p u t th rough  rep ea t assays, in  duplicate ,

on portions of 0-50 A.T. ore w ith  e x tra  silver added, 
using also som ew hat larger crucibles for parting, 
as th ey  hold  m ore acid.

A fter p a rtin g , th e  cups are allow ed to  cool some­
w hat, care being tak e n  to  exclude dust, etc. The 
strong  acid  is now poured  off, carefully, using a 
seal tu b e  or sh o rt glass rod. A porcelain basin 
m ay  be used for receiv ing  th e  acid, which may be 
poured  in to  a  b o ttle  o r o th e r receptacle, labelled 
“  stro n g  ” . T he residues a re  w ashed in  the  cups 
carefully  an d  thoroughly , w ith  distilled , or rain 
w ater, a t  least th ree  or four tim es. The wash-water 
m ay  be k e p t in  one o r m ore large bo ttles, labelled 
“ w eak ” . T he cups a re  th en  dried  b y  heating in 
an  a ir -b a th  a t  a  tem p e ra tu re  of 120° to  140° F. 
(49° to  60° C.), for ab o u t 5 m inutes. The colour of 
th e  p la tin o id  residue will now  show black ; if gold 
if p resen t in  th e  ore, i t  w ill also be shown in the cup. 
Som etim es an  ore is given for assay  for gold and/or 
p latinoids. I f  th e  residue a t  th is  stage shows gold 
colour an d  no black , i t  w ill s ta n d  a h igher tempera­
tu re  for annealing  purposes before weighing. On 
a t  lea s t one of th e  farm s of T ransvaa l Platinum, 
L td ., th e re  w as a  d eposit of gold. In  making out 
th e  da ily  sh ee t of ro u tin e  assays, i t  was the  author's 
p ractice  to  s ta te  th e  resu lts  as “  P latinoids and/or 
F in e  Gold p e r  S hort T on  As th e  platinoid 
residue is  of a  spongy n a tu re , i t  occurred to  him that 
i t  m ig h t re ta in  an  appreciable  am ount of free 
su lphuric  acid. Two gram s of these  residues were 
well w ashed w ith  clean, se ttled  ra in  w ater and the 
w ashings te s te d  in  th e  usual w ay  by  pure barium 
chloride, show ing 0-68% H 2S 0 4 re ta ined  in the 
residue.

A lkaline iodides give a  brow nish-red colouration 
due to  th e  fo rm ation  of th e  less ionized P t. 16 radicle 
T his colour te s t, using  po tassium  iodide, is the one 
generally  em ployed for th e  de tection  of platinum. 
In  assay ing  prospecting  sam ples, the  assayer 
gets q u ite  a  lo t showing, perhaps, a  trace  (unweigh- 
able) ; also, if a p la tin o id  residue in  a porcelain 
cup is overheated , i t  form s a stain .

As a ra tio  of 15 to  18 silver to  1 of platinum is 
used, th e  a u th o r keeps all so-called "  spent.” 
acid. W hen  a  sufficient q u a n tity  has accumulated, 
th e  acids a re  m ixed in  a  large beaker, taking care 
to  pour, g radually , th e  s tronger (90%) into the 
w eaker (wash-w ater) and  n o t vice versa. Consider­
able h e a t is evolved. Coarse c rysta l common salt 
is  added  in  excess, th e  con ten ts of the  beaker 
s tirred  well an d  allowed to  settle . For stirring, 
a  caoutchouc o r ebonite  rod  is preferable to  glass. 
W hen th e  su p e rn a ta n t liqu id  is clear i t  may be 
poured  off ; th e  p rec ip ita ted  Ag Cl will be strongly 
acid. T he p re c ip ita te  is tran sferred  to  a stoppered 
W inchester, using  a  large funnel, and the bottle 
is filled w ith  d istilled  or ra in  w ater, agitated well, 
w hen th e  p re c ip ita te  will be found to  settle  quickly. 
The so lu tion  is poured  off and  th e  precipitate is 
w ashed again , th ree  o r four tim es, and i t  is then 
tran sferred  to  a  porcelain evapora ting  basin. Settle, 
pour off close, add  a  few drops of m ethyl orange, 
th en  d ilu te  am m onia in  sligh t excess. Make just 
ac id  w ith  d ilu te  n itr ic  acid  (1 H N 0 3 : 4 H20. 
P o u r off excess w ater, d ry  gen tly  on a  warm  plate, 
p u t  th ro u g h  a  sieve of 10 o r 20 m esh and keep in 
a  stoppered  b o ttle  of brow n or blue glass. The 
recovered  silver chloride has been checked, 
repeatedly , for p la tin o id s and  gold and  always 
found to  be free from  such.

T he a u th o r fe lt th a t  th e  first lo t of silver chloride 
recovered m ight con ta in  some palladium . He
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was then a t  th e  T ransvaal P la tin u m  property , 
near N aboom spruit. T he ra tio  th ere  was 10 of 
palladium to  88 of p la tin u m . D oubtless a  certa in  
amount of th a t  pallad ium  is dissolved and  gets in  
with the stock of sp en t acid. On p rec ip ita tin g  as 
described, however, pallad ium  does n o t appear 
to be carried down. H e checked every  lo t of his 
recovered silver chloride and alw ays found i t  to  
be free from all p latino ids and  gold! If  palladium  
were present, i t  would easily be detected , owing to  
its solubility and  colour.

The au tho r does n o t deal in  th e  paper w ith  th e  
separation or iso lation  of th e  p la tino ids and  gold, 
as such m atters will be th e  sub ject of m any fu tu re  
papers before th e  society.

The O rig in  o f  the  G rea t  R if t  V a lleys ,  K e n y a .—- 
In the Transactions of th e  Geological Society of South 
Africa, vol. xxxi, 1928, E rnest Parsons reviews the  
existing theories of th e  origin of th e  G reat R ift 
Valleys as sum m arized by J. W . G regory and  J. 
Ball of th e  E g y p tian  Survey. A fter carefully  
weighing th e  evidence afforded by  his extensive 
geological survey of Coastal K enya he comes to  
the conclusion th a t  i t  would seem from  a  s tu d y  of 
the earth-m ovem ents, w hich have affected th e  
strata of the  region, th a t  th e  fo rm ation of th e  rif t 
valleys m ust be a ttr ib u te d  to  th e  action  of tec ton ic  
forces ; th a t  these forces were compressional ra th e r 
than tensional ; and  th a t  th ey  were latera l pressures 
in the earth 's c rust sim ilar to  those stresses, which in 
other regions have resu lted  in  th e  form ation of 
folded m ountain structures. I t  seems m ore th an  
probable th a t  these earth-forces were th e  result 
of the breaking up of Gondw analand, w hich  com ­
menced in early  Jurassic  tim es and  continued in to  
the Kainozoic era. The form ation  of th e  unique 
orographical features of Africa in stead  of th e  form a­
tion of m ountain stru c tu res m ust be a t t r ib u te d  to  
similar, i.e. tang en tia l forces, acting  u nder different 
conditions, and n o t to  exceptional types of earth - 
movement. I t  is generally accepted  th a t  one of th e  
primary conditions necessary for th e  fo rm ation of 
folded m ountain struc tu res is th a t  th e  area  should 
have been one of recen t heavy  deposition, and  
contain extensive deposits in  a re la tively  uncon­
solidated condition. Such were n o t p resen t in  th is  
region, bu t i t  was an  area  of exceptional stab ility  
and consisting largely of rocks which h ad  been 
thoroughly consolidated and  h ad  long form ed a 
land area. Consequently, in stead  of rocks folding, 
they fractured  and gave rise to  reversed faults, 
which, w ith th e  subsequen t vu lcan icity  and  denuda­
tion, has given rise to  th e  unique land-form s seen 
along th e  R ift V alleys.

SH O R T  NOTICES
G eology  of C oal.— In  his p residen tial address 

to the Section of Geology, S ix teen th  In d ian  Science 
Congress, 1929, C yril S. Fox discusses th e  origin 
and geology of th e  In d ian  coals. H e holds th a t  
these are d e tr ita l sedim ents, some of which were 
deposited in  fresh w a ter and  some in  shallow sea­
water.

Coal M in in g  in  In d ia .— In  Colliery Engineering 
for F ebruary  29, C. H abberjam  describes th e  
method of p illaring  and  tim bering  in  use in  coal 
mines in  In d ia  and  also discusses th e  problem s of 
spontaneous com bustion  and  of de-w atering.

B a u x ite .— In  The Chemical Age for F eb ru ary  16,
G. Malcolm Dyson w rites on th e  occurrence, types.

and purification  of bauxite , including the  Bayer 
process.

M in in g  S u b s id e n c e  T h e o r ie s .— In  th e  Colliery
Guardian for M arch 1, is a paper read  by  E . Knox 
before th e  South W ales In s titu te  of Engineers, 
Cardiff, on th e  sub ject of th e  subsidence of s tra ta  
overlying coal seams as a result of m ining operations.

O re  G e n e s is .— In  Engineering and M ining  
Journal for F eb ru ary  23, C arlton D. H ulim  con­
tinues th e  sub ject comm enced in  th e  issue of 
F eb ruary  9.

D i a m o n d  D r i l l in g  fo r  O i l .— A t th e  m eeting  of 
th e  In s titu tio n  of Petro leum  Technologists, held on 
M arch 12, G. Heseldiu read  a len g th y  p ap er on 
drilling  for oil w ith  th e  diam ond drill.

G e o lo g y  of  G r e a t  S la v e  Lake.— In  th e  C anadian  
M ining and Metallurgical Bulletin  for F ebruary  
Carl Lausen describes a  geological reconnaissance 
of th e  easte rn  shores of th is  lake in  N orth -W est 
T erritories.

D i a t o m i t e — Its P r o p e r t i e s  an d  U s e s .— In
Report No. 691 of th e  F ederal D epartm en t 
of Mines, Canada, V. L. E ardley-W ilm ot 
describes diatom aceous earth , shows its  origin, 
and  gives i ts  uses, com position, and  physical 
properties.

K im b e r l i t e  P ip e s  an d  th e  C o n s t i t u t i o n  of th e  
E a r th ’s C ru st .— In  th e  South A frican Journal 
o f Science, Vol. XX V , 1928, P . A. W agner discusses 
th e  evidence of th e  K im berlite  P ipes on th e  con­
s titu tio n  of th e  ou ter p a r t  of th e  earth .

E x te n s io n  of  O r e -S h o o ts .— In  Technical Publica­
tion No. 164 of th e  A m erican In s ti tu te  of M ining 
and M etallurgical Engineers, H . S chm itt discusses 
th e  extension of ore-shoots and  th e  possibility  
of predicting  them  when estim ating  reserves and 
considering th e  adv isab ility  of deepening mines.

E le c tr o d e  P o te n t ia l  an d  P r i m a r y  D e p o s i t s .—•
In  Technical Publication No. 166 of th e  A m erican 
In s titu te  of M ining and M etallurgical Engineers,
B. S. B utler and  W . S. B urbank  discuss th e  bearing 
of some of th e  geological and  chem ical re la tions 
of m inerals on th e  sharp  changes in  b o th  m ineralogy 
and  m etal con ten t of p rim ary  (or hypogene) 
deposits, which occur in  num erous places, w ith  
change in  dep th .

Tin  D e p o s i t s  o f  N ig er ia .— In  Bulletin Société 
des Ingénieurs Civils de France, M ay-June, 1928, 
M. L .-F . Glaser describes th e  t in  deposits of Nigeria 
and  gives an  account of m ethods of prospecting, 
working, and concentrating  th e  ore.

RECENT PA T E N T S PUBLISH ED
A copy o f the specification o f  any o f  the p a ten ts  m entioned in  

this colum n can be obtained by sending  Is. to the P a ten t Office, 
Southam pton B u ild ings, Chancery L a n e , London, W .C . 2, w ith  
a note o f the num ber and  year o f the pa ten t.

21,830 of  1927 (306,561). J .  W .  H o r n s e y ,  New 
York. The conversion of granular iron ores in to  
g ranu lar iron by  reduction  w ith  su itab le  reducing 
agents w ithou t involving a liquefaction, or a  m olten 
or sin tering  stage.

26,178 of  1927 (305,602). B. L a i n g  and  J . J .
C. B r a n d ,  London. Im provem ents in  or re la ting
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to  tanks, com partm ents, m agazines, bunkers, or 
containers for inflam m able or explosive liquids, or 
substances.

28,035 of  1927 (306,566).  S. C . S m i t h ,  London. 
In  th is  p a te n t (which is a fu r th e r  im provem en t of 
th e  m ethod  described in  T h e  M a g a z i n e  of 
N ovem ber, 1928) a process is described for ob tain ing  
p la tin u m  concentra tes from  platin iferous ores 
carry ing  nickel, cobalt, and  iron, by  first producing 
a sulphide m atte  ; th en  desulphurizing th e  m atte , 
w ith  or w ithou t first Bessem erizing it, by  ro astin g  ; 
then  reducing th e  roasted  m atte  to  produce a m etal 
sponge, w ith  or w ith o u t previous leaching w ith  
acid to  rem ove th e  bu lk  of th e  copper ; th en  
ex trac tin g  th e  sponge w ith  d ilu te acid so  as to  
dissolve nickel and  iron  and  to  leave th e  
p la tin u m  m etals generally adm ixed w ith  copper.

28,265 o f  1927 (306,569). S. R o b s o n ,  Avon- 
m outh. A process for th e  p roduction  from  sulphide 
ores, concentrates, and  th e  like, of a  porous m ateria l 
su itable for d istillation  in  a  re to r t  for th e  recovery 
of zinc, and  th e  sim ultaneous recovery of gases 
having a  su lphur co n ten t su itab le  for th e  m an u ­
factu re  of sulphuric acid.

29,057 of  1927 (304,396).  N. V. P h i l i p s  G l o e i -  
l a m p e n f a b r i k e n ,  E indhoven, H olland. A process 
for coating a  m etallic or non-m etallic body w ith 
rhodium , iridium , or n ithen ium  according to  which 
th e  body is heated  in  an  atm osphere  con ta in ing  th e  
vo latile  com pound or com pounds of th e  m etal of 
m etals.

30,242 of  1927 (305,712).  I. G. F a r b e n -  
i n d u s t r i e  A.G., F rankfo rt. Im provem ents in  or 
re la ting  to  th e  process for th e  decom position of 
chrom ium  ore, and th e  m anufacture  of chrom ium  
com pounds free from  iron.

31,557 of  1927 (290,647).  I n t e r n a t i o n a l
N i c k e l  C o m p a n y , New Y ork. Im proved  m an u ­
factu re  of nickel and  nickel alloys.

32,020 o f  1927 (281,338). F .  L .  D u f f i e l d ,  
London. Describes a new  ore-roasting  furnace.

1,360 of  1928 (283,598).  D e m a g  A.G., Duisburg, 
Germ any. Im provem ents in  m ethods an d  m eans 
for filling in  disused w orkings and  th e  like in  m ines.

4,300 of 1928 (306,691). S'. I. L e v y  and  G. W . 
G r a y ,  London. Im provem ents in  and  re la tin g  to  
the  trea tm e n t of pyrites, especially from  th e  p o in t 
of view of th e  com plete recovery of su b s tan tia lly  
pure su lphur and ferric oxide, and  of non-ferrous 
m etals in  th e  form  of chlorides.

7,992 of 1928 (304,639).  L e s  P e t i t s  F i l s  d e  
F r a n c o i s  d e  W e n d e l  e t  C i e . ,  Paris. Im prove­
m ents in  processes for th e  recovery  of th e  t in  con­
tained  in  th e  residues of tin -p la te  m anufacture .

12,284 of  1928 (291,004). D e u t s c h e  G a s -  
g l u h l i c h t  A.m.b.H., Berlin. Process of decom ­
posing ores of zirconium  and  o ther ra re  ea rth  
m etals, and of titan iu m .

15,013 of  1928 (301,859). A n g l o - A m e r i c a n  
C o r p o r a t i o n  o f  S o u t h  A f r i c a ,  L t d . ,  Jo h an n es­
burg. Im provem ents in  th e  so lven t tre a tm e n t of 
copper silicate ores.

19,258 of 1928 (293,392). J .  C. S e a i l l e s , P a r i s .  
Im provem ents in  process for m an u factu ring  and 
purify ing  alum ina.

21,175 of  1928 (306,787). N a t i o n a l  P r o c e s s e s ,  
L t d . ,  London. Im provem ents in  gas collection 
from  b last roasting  or sin tering  furnaces.

NEW  BOOKS, PA M PH L E T S , Etc.
I!^"C opies of th e  b o o k s, e tc ., m en tio n ed  be low  can  be obtained 

th ro u g h  th e  T ech n ica l B o o k sh o p  o f T he  M in in g  Magazine, 
724, S a lisb u ry  H o u se , L o n d o n , E .C . 2.

M in e r s ’ W e l fa r e  F u n d .  Seventh  Report of 
th e  C om m ittee appo in ted  b y  th e  B oard of Trade 
to  allocate th e  F und , tog e th e r w ith  the  Second 
R ep o rt of th e  Selection C om m ittee appointed 
to  adm in iste r th e  M iners' W elfare N ationa l Scholar­
ship  Scheme. 1928. Q uarto , pap er covers, 74 
pages, illu stra ted . Price Is. 6d. L o n d o n : H.M. 
S ta tionery  Office.

T r a n s a c t io n s  o f  t h e  G e o lo g ic a l  S oc ie ty  of 
S o u th  A fr ic a ,  Vol. X X X I, 1928. Q uarto, paper 
covers, 167 pages, illu stra ted . Price ¿2 2s. 
Jo h an n esb u rg : The Geological Society oGSouth
Africa.

R e p o r t  of  th e  D e p a r t m e n t  of  M ines ,  Western 
A u s tr a l ia ,  1927. P ap e r covers, 308 pages, 
illu stra ted . P e r th  : D ep artm en t of Mines.

R e p o r t  by  t h e  Rt.  H o n .  W. G. A. Ormsby  
G o r e ,  M .P . ,  on his v is it to  M alaya, Ceylon, and 
Ja v a  during  1928. Octavo, paper covers, 166 
pages w ith  3 m aps. P rice  4s. 6d. London:
H.M . S ta tio n e ry  Office.

M e ta l -M in e  A c c id e n t s  in  t h e  U n ite d  States, 
1926. B y W i l l i a m  W . A d a m s .  U.S. Department 
of Commerce, B ureau of Mines, Bulletin 292. 
O ctavo, p ap er covers, 119 pages. Price Is. 
W ash ing ton  : G overnm ent P rin tin g  Office.

S u m m a r y  of  P r o g r e s s  of  th e  Geological 
S u r v e y  of  G r e a t  B r i ta in ,  1927, P a r t  II. Octavo, 
p ap er covers, 110 pages. Price 2s. 6d. London:
H.M. S ta tionery  Office.

A n n u a l  R e p o r t ,  M in e s  D e p a r t m e n t ,  Tangan­
y ika  T errito ry , 1927. O ctavo, paper covers, 14 
pages. D ar-es-Salaam  : Mines D epartm ent.

S i l e s ia  R e v is i t e d .  B y Lieut.-Col. G. S.
H u t c h i s o n . O ctavo, paper covers, 111 pages, 
illu stra ted . Price 2s. 6d. London : Simpkm
M arshall, L td .

O u t l in e s  o f  G e o lo g y  of  R e g io n s  adjoining  
th e  S o u th - E a s te r n  S h o r e s  of  Lake Victoria.
B y F. B. W a d e . O ctavo, paper covers, 20 pages 
and  m ap. Short P ap er No. 1, Geological Survey 
D ep artm en t, T anganyika T erritory .

L u p a  G o ld  F ie ld .  B y D. R . G r a n t h a m .  Octavo, 
p ap er covers, 6 pages, 2 m aps. Short Paper No. 2, 
Geological Survey D epartm en t, Tanganyika 
T errito ry .

A n I n t r o d u c t io n  to  th e  S tu d y  of  O re Deposits.
B y F. H . H a t c h . Cloth, octavo, 117 pages, 
illu stra ted . Price 7s. 6d. London : George Allen 
and  Unw in, L td .
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COMPANY REPORTS
G o v e r n m e n t  G. M. A rea s .— The ore milled 

for 1928 was ab ou t th e  sam e as for 1927, being 
2,383,500 tons, against 2,395,000 tons. The gold 
output was 1,080,122 oz., value ¿4,588,069, or 
38s. 6d. per ton , w orking costs being ¿1,977,779, 
or 16s. 8d. p e r  ton , and  w orking profit ¿2,610,290, 
or 21s. l id .  pe r ton . D ividends to ta llin g  90% 
absorbed ¿1,260,000, w hilst ¿1,434,176 w ent to  the  
Union Governm ent as th e ir  share  of th e  profits. 
The ore reserves a t  th e  end of th e  year were 
estimated a t 10,973,000 tons, value 8 '9  dw t. over 
a stoping w id th  of 65 in.

New S ta te  A rea s .— Owing to  an adequate  
labour supply for th e  g reater po rtio n  of 1928 the  
company was able to  crush 908,000 tons, or 41,000 
tons in excess of 1927. The gold o u tp u t was 
381,022 oz., value ¿1,618,479, or 35s. 8d. per ton. 
Working costs were ¿954,944, or 21s. per ton , and 
working profit ¿663,535, or 14s. 7d. per ton . 
Dividends to ta lling  12J% absorbed ¿189,255 and 
¿357,191 went to  th e  Union G overnm ent as th e ir  
share of the  profits. The ore reserves a t  th e  end 
of the year were estim ated  a t  2,678,000 tons, value 
8'7 dwt. over a stop ing  w id th  of 51 in.

W itw atersrand  G old .— The rep o rt for 1928 ' 
states th a t 630,000 tons was crushed for 132,477 oz. 
of gold, value ¿564,041. W orking and  general 
expenses totalled ¿552,276 and  a dividend of 2J%  
absorbed ¿11,741. The ore crushed was g reater 
than in 1927 by over 54,000 tons, which enabled a 
reduction of 6d. per ton  to  be m ade in  costs, b u t the 
grade of ore was lower by  Is. Id . per ton , so th a t  the  
overall profit on m ining operations was down 
¿16,955. The ore reserves a t  th e  end of th e  year 
were estim ated a t  404,000 tons, value 5'2 dw t. over 
a stoping w idth of 53 in.

M odderfonte in  D e e p  L e v e ls .—For la s t year 
the tonnage milled constitu ted  a record, being
530,300 tons, as com pared w ith  529,300 tons for 
1927, the previous highest figure. The gold o u tp u t 
was 280,246 oz., value, including receipts from 
osmiridium, ¿1,192,978, or 45s. per ton . W orking 
costs were ¿419,373, or 15s. lOd. per ton , against 
15s. 5d. for 1927, and w orking profit ¿773,605, or 
29s. 2d. per ton  of ore milled. D ividends to ta lling  
135% absorbed ¿675,000. The ore reserves a t  
December 31 las t to ta lled  3,000,000 tons, value 
9 dwt. over a stoping w id th  of 79 in ., a  decrease of
560,000 tons, th e  value being 0.1 dw t. more, b u t the  
width 1 in. less.

Geduld P r o p r ie ta r y  M in es .—The ore crushed 
last year a t  979,000 tons compares w ith  983,500 tons 
for 1927, the  gold o u tp u t being 305,967 oz., value 
¿1,298,758, or 26s. 6d. per to n  milled. W orking 
costs were ¿813,095, or 16s. 7d. per to n  milled, 
the same as for 1927, w hilst th e  w orking profit was 
¿485,663, or 9s. l id .  per to n  milled, th is  being down 
Is. 3d. per ton milled, due to  th e  decrease in  value 
of the ore reserves. D ividends to ta lling  33J%  
absorbed ¿448,218. The ore reserves were more 
than m aintained, a lthough  less developm ent was 
done, being a t  th e  end of th e  year 6,100,000 tons, 
value 6.5 dw t. over a  stop ing  w id th  of 60 in ., an  
increase of over 80,000 tons in q u a n tity  and  
0.1 dwt. in  value, a lthough  th e  stoping w id th  is 
lower by 2 in.

L an g la a g te  E s ta t e  an d  G old  M in in g .— The 
working profit for 1928 showed a su b stan tia l 
improvement, due m ainly  to  a  h igher revenue per 
ton, the increase being ¿41,749 in  excess of 1927 
From th e  970,000 tons crushed 303,132 oz. of gold 
was recovered, th e  to ta l revenue, including receipts

from osm iridium  and o ther sources, being¿l,309,292. 
W orking and  general expenses were ¿1,008,820 and 
d ividends to ta lling  15% absorbed ¿227,975. The 
ore reserves a t  th e  end of th e  year were estim ated  
a t  1,567,500 tons, value 7T  dw t. over a stoping 
w id th  of 42 in.

Van R yn  D e e p .— Owing to  an  increase of Is. 4d. 
per ton  in  th e  w orking costs, th e  w orking profit for 
1928 was down ¿42,434 as com pared w ith  1927, 
th is  being due to  th e  necessity  of m ining a g reater 
a rea  to  m ain ta in  th e  tonnage o u tp u t and  to  a  larger 
developm ent program m e. F o r th e  year 759,000 
tons was milled for 300,367 oz., value ¿1,275,876, 
or 33s. 7d. per to n  milled, th e  w orking costs being 
¿734,364, or 19s. 4d. per ton  milled, an d  th e  w orking 
profit ¿541,512, or 14s. 3d. per to n  milled. D ividends 
to ta llin g  40%  absorbed ¿478,757. The ore reserves 
a t  th e  end of th e  year were estim a ted  a t  3,110,700 
tons, value 7'4 dw t. over a stop ing  w id th  of 50 in.

R a n d fo n t e in  E s ta te s .— The rep o rt for 1928 
sta te s  th a t  2,500,000 tons was crushed for 
567,707 oz. of gold, th e  to ta l revenue, including 
receipts from  osm iridium  and  o th er sources, being 
¿2,446,210. W orking and  general expenses 
am ounted  to  ¿2,174,589, w hilst ¿249,276 was 
appropria ted  for cap ital expenditu re  and redem ption 
of debentures. The unappropria ted  balance forward 
was ¿180,306, against ¿217,990 a t  th e  end of 1927. 
T he ore reserves a t  Decem ber 31 la s t were estim ated  
a t  4,196,800 tons, value 5'8 dw t. over a stoping 
w id th  of 42 in.

C r o w n  M in es .—The rep o rt for 1928 sta tes th a t  
th e  tonnage milled equalled th e  record established 
in  1926, and  exceeded th a t  of 1927 by  103,000 tons. 
L as t year 2,611,000 tons was trea te d  for 857,733 oz., 
value ¿3,621,240, or 27s. 9d. per ton , receipts from  
silver and  osm iridium  bring ing  th e  to ta l  to  
¿3,634,089, or 27s. lOd. p er ton . The w orking 
costs were ¿2,664,996, or ¿1 0s. 5d. p er to n  milled, 
leaving a  w orking profit of ¿969,093 or 7s. 5d. per 
ton  milled. The increased tonnage milled for th e  
year was balanced b y  a decline of 4d. p er to n  in 
th e  w orking profit, w hich left th e  to ta l w orking 
profit p ractica lly  unchanged. D ividends to ta lling  
55% absorbed ¿507,684. The ore reserve a t  th e  end 
of th e  year to ta lled  10,962,250 tons, value 6 69 
dw t., an  im provem ent of 737,510 tons and 0 2 dw t. 
respectively. The increase in  th e  ore reserves has 
been chiefly due to  th e  acceleration of reef develop­
m en t in  advanced and  w idely extended sections of 
th e  M ain Reef Leader. The supply  of n a tiv e  labour 
is s ta te d  to  have shown little  im provem ent, 
being considerably below th e  com pany’s requ ire­
m ents.

M y s o r e  G old  M in in g .— L ast year 217,199 
tons was milled, th e  to ta l o u tp u t of gold from  all 
sources being 116,435 oz., value ¿497,349. A fter 
deducting  roya lty  and refining charges and adding 
in teres t, rents, etc., th e  to ta l incom e was ¿479,247. 
W orking costs were ¿301,352, th e  profit on the  
year 's  operations being ¿177,895. D ividends 
to ta lling  22£% , or 2s. 3d. p er share, have
been paid , th e  sam e as for 1927. The available 
ore reserves a t  th e  end of 1928 were estim ated  a t  
569,617 tons, an  increase of 12,417 tons as com pared 
w ith  th e  end of 1927.

St. John de l  Rey.— The rep o rt for 1928 sta tes 
th a t  153,100 tons was crushed for 97,576 oz. gold, 
value ¿411,711, w hilst bullion value ¿13,508 was 
recovered from  old m ine workings and  exploration. 
W orking costs in  Brazil were ¿296,727 and, a fte r 
deducting  developm ent and  London expenses, 
there  was a profit of ¿87,934, o r ¿27,646 in  excess 
of 1927. A final dividend of Is. 6d., less tax ,
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is recom m ended, m aking w ith  th e  in te rim  dividend 
10 pe r cent, for th e  year on th e  o rd inary  shares, 
th e  carry  forw ard, a fte r transferring  ¿20,000 to  
cap ita l works account, being ¿41,293, against 
¿41,061 b rough t in . The ore crushed in  1928 
shows an  increase of 4,200 tons as com pared w ith  
1927, th e  yield pe r to n  being 2s. 7id . per to n  higher, 
w hilst th ere  was a  decrease of Is. 3',d. a  to n  in  
w orking costs. W ith  regard to  developm ent—  
on which a larger am oun t was sp en t la s t  year—  
th ere  being some d o u b t as to  w he ther th e  lode 
reached a t  horizon “ 25 ” in  A pril was th e  m ain  
lode, explorations were carried o u t which resulted 
in  th e  discovery of an o th er ore body  to  th e  north , 
w hich is said to  resem ble th e  m ain  lode b o th  in  
appearance and  value. In  view  of th e  delay  in  
proving th e  m ain  lode a t  horizon “ 25 "  no decision 
has y e t been come to  as to  th e  construction  of 
th e  d irec t rou te  which will be necessary if  th e  
m ine is to  be worked a t g reater dep th . E xplora tion  
so u th -east of th e  “ 22 ” horizon has also in te r­
sected an  ore body of high grade, m aking a  valuable 
ad d ition  to  th e  ore reserves.

G o p e n g  C o n s o l id a te d .— The rep o rt for th e  year 
to  Septem ber 30 las t shows th a t  1,959,000 cubic 
yards of ground was trea te d  for 748 tons of tin  
concentra te, as com pared w ith  2,132,900 cubic 
yards an d  823 tons for th e  previous year, th e  
decrease being due to  shortage of w a ter owing to  
th e  rainfall being m uch below the  average. The yield 
p er y ard  was 0'85 lb., as com pared w ith  0 '87 lb. 
The revenue from  th e  sales of concen tra te  was 
¿101,049 and  o th er item s b rough t th e  to ta l 
receipts to  ¿101,788. The profit w as ¿71,873, o u t 
of which ¿64,312 has been d is trib u ted  in  d ividends 
to ta llin g  3s. 3d. p er share, w hilst ¿10,000 has been 
w ritten  off pipelines and  m ine equ ipm ent. 
Prospects for th e  cu rren t y ear are s ta te d  to  be 
excellent and  w ith  b e tte r  conditions as to  ra infall 
and  w a ter supply  re tu rn s are expected to  be above 
th e  s tan d ard  of th e  p a s t year.

S o u th  C r o f ty .— For 1928 th e  ore crushed was 
74,039 tons, 1,307 tons in  excess of th e  p receding 
year, b u t th e  b lack  t in  recovered was ab o u t 12 
tons less a t  795J tons, value ¿111,876, w hilst 
th e  arsenic recovered was 279 tons, value ¿6,437, 
and  th e  wolfram  10£ tons, value ¿501. T he profit 
for th e  year was ¿16,510, from  w hich div idends 
to ta llin g  10% have been paid , absorbing 
¿10,400. The com pany’s profit was seriously 
affected by  th e  lower price ru ling  for t in  during  
th e  year. A lthough th e  m etal con ten t of th e  b lack  
t in  produced for 1928 was sligh tly  h igher th a n  in  
1927 and  sm elting  charges were considerably  
lower, th e  n e t value of th e  t in  recovered was 
¿29,437 less. The costs a t  th e  m ine were 
¿1 7s. lOd. p er to n  crushed.

M a s o n  an d  B a r r y .— The rep o rt for 1928 sta te s  
th a t  th e  q u a n tity  of ore broken  and  ra ised  was 
184,868 tons, aga in st 168,976 tons for 1927, th e  
shipm ents (including ore from  th e  C em entation  
Works) am oun ting  to  201,289 tons, aga in st 207,668 
tons. The profit on th e  y e a r’s w orking was ¿35,342. 
I t  is proposed to  p ay  a  d iv id en d  of 20% , 
which will absorb ¿37,034, so th a t  th e  carry  forw ard 
for 1928 a t  ¿22,322 is down ¿1,692 as com pared 
w ith  1927.  ___
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B r u n l e r  F  u r n a c e  ( F o r e i g n ) . — Registered 

M arch 20. C apital : ¿15,000 in  7,650 “ A ”
O rdinary  and  7,350 “ B  "  O rd inary  shares of ¿1 each. 
O bjects: To acquire and  deal w ith  certain  inventions 
and  processes applicable for th e  m elting  and working 
of m inerals and  m etals an d  th e  m anufacture and 
concen tra tion  of chem icals and  o th er m atters, etc. 
D irectors : O. B runler an d  J. K. K. Paterson.
Office: 35, W albrook, London, E.C.

C o n s o l id a t e d  R a d i u m .— R egistered March 11. 
C apita l : ¿25 in  ¿1 shares. O bjects : To acquire 
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M arch 14. C a p ita l: ¿93,000 in  90,000 “ A ”
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acquire  th e  u n d ertak in g  and  assets of the  Alluvial 
and  G eneral M ining Co. D irectors : Sir Henry P. 
H a rris  (chairm an St. Jo h n  del R ey  Mining Co.), 
R ig h t H on. R . W . H . O ’Neill, M .P. (chairman 
F ro n tin o  an d  B olivia (South Am erican) Gold 
M ining Co.), C. A. B olton (director G. T. Holloway 
and  Co.), A. B. C oussm aker (director Johnson 
M atthey  and Co.), F. S. H ooker (chairm an Mincing 
Lane and  General T rust). Office : 206, Gresham 
House, Old B road S treet, E.C. 2.

West A f r ic a n  D r e d g in g .— R egistered  March 9. 
C apital : ¿2,500 in  2s. shares. O bjects : To carry 
on th e  business of dredgers an d  searchers for gold, 
tin , iron, and  o th er m etals, etc.


