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EDITORIAL

TH E  1930-31 session of th e  Sir Jo h n  Cass 
T echnical In s titu te , of Jew ry  S treet, 

A ldgate, com m ences th is  m onth . The classes 
are held  in  th e  evenings and  include courses 
in  petro leum  technology, m etallu rgy , and  
geology.

TH E  closing of th e  g rea t arch  of th e  Sydney  
H arb o u r m arks th e  concluding stage 

of w h a t w ill be regarded  as one of th e  g rea test 
engineering feats, i t  being th e  heav iest 
steel arch  y e t erected. I t  is sa tisfac to ry  to  
realize th a t  th is  is y e t an o th er tr ib u te  to  
B ritish  engineering skill b o th  in  design and  
w orkm anship .

SU P P O R T E R S  of an  am algam ation  of 
th e  tw o R hodesias have been helped  by  

th e  s tir  created  b y  th e  pub lication  of th e  
W h ite  P ap er on th e  n a tiv e  question  in 
E q u a to ria l A frica. A conference of leading 
m en from  b o th  th e  colonies h as  been  
arran g ed  for S ep tem ber 26, w hen th e  W hite 
P ap er will be th e  p rincipal item  on th e  
agenda.

FO R  his discovery  on A ugust 29, 1831, 
of a  principle in w hich lies th e  origin 

of th e  dynam o th e  nam e of M ichael F a rad a y  
is to  be honoured  in S eptem ber of n e x t year, 
b y  a  num ber of cen ten ary  ce lebra tions 
arrangem en ts for w hich are  in  th e  han d s of 
th e  R oyal In s titu tio n , assisted  by  th e  In s t i tu 
tio n  of E lec trica l E ngineers. F a ra d a y ’s 
discovery  of induced  cu rren ts  is o ften  
qu o ted  as th e  classical exam ple of th e  u til i ty  
of advances in  pu re  science.

TH E  B ritish  R ed  Cross Society proposes 
to  s ta r t  a  course of in stru c tio n  on th e  

sub ject of tro p ica l hygiene, doubtless 
p ro m p ted  b y  th e  recen t spell of sub-trop ica l 
w ea th er som e of us have been  en joy ing  in 
L ondon of la te . P a rtic u la rs  of th is  course, 
w hich should  be of in te rest to  m a n y  M a g a z i n e  
readers, can  be o b ta in ed  from  th e  London 
b ran ch  of th e  society  a t  27, G rosvenor 
P lace, S.W . 1. I t  is to  be hoped  th a t  th e  in 
s tru c tio n  will be rep ea ted  a t  in te rvals.

R O S PE C T IN G  conditions in  th e  Gold 
Coast Colony and  p articu la rly  in  th e  

area  w est of th e  T ano  R iver have  been con-

siderab ly  im proved  b y  th e  developm ent of 
th e  system  of m o to r roads. L a s t y ea r saw 
th e  com pletion  of th e  new  ro ad  from  Insu  
railw ay  s ta tio n  (67 m iles from  Takoradi) 
to  E nch i, w hile a  good ro ad  a lread y  exists 
from  D unkw a to  Sefwi W iaso. T he Goaso 
d is tric t of W estern  A sh an ti is also now 
served by  a  good m o to r ro ad  from  K um asi.

TH E  first w orld conference on th e  incidence, 
causation , an d  p rev en tio n  of silicosis* 

w as opened in Jo h an n esb u rg  on A ugust 13 
b y  Mr. Sam pson, U nion  M inister of P osts 
an d  Telegraphs. T he w ork of th e  conference 
ex ten d ed  over a  fo rtn ig h t an d  m uch  of th a t 
tim e w as devo ted  to  an  exam ina tion  of the 
m ass of m a te ria l w hich h as been collected 
on th e  R a n d  since gold m in ing  began  there. 
T he chief recom m endation  of th e  conference 
w as th a t  some s ta n d a rd  m e th o d  for the 
rou tine  sam pling of a ir  should  be established 
in those in d u strie s  in  w hich silicosis m ay 
occur.

TH E  announcem ent th a t  th e  B ritish  Non- 
F errous M etals R esearch  A ssociation 

proposes to  cen tra lize  its  offices an d  to  p ro
vide accom m odation  for la b o ra to ry  and 
w orkshops in  L ondon reveals th a t  the  
recently-organized  ap p eal for increased 
su p p o rt h as  m e t w ith  encouraging success. 
R ecen t ap p o in tm en ts  to  th e  sta ff have  been 
those  of D r. H . H . Ingall, of th e  C onstantine 
Technical College, M iddlesborough, as 
ass is tan t d irec to r an d  research  m anager, 
an d  Mr. G. L. B ailey, of th e  M etallurgy 
Section, R esearch  D ep a rtm en t, W oolwich, 
as developm ent officer.

DU R IN G  th e  p as t m o n th  th e re  has been 
a  fair am o u n t of p u b lic ity  w ith  regard  

to  th e  erection  of a  copper refinery  in th is 
coun try . W hilst no definite decision has 
been reached  up  to  th e  p resen t, th e re  is 
b u t little  d o u b t th a t  a rran g em en ts  w ill u lti
m a te ly  be m ade to  refine th e  p ro d u c t of the 
R hodesian  m ines in th is  co u n try  an d  th e  site 
for th e  w orks is expected  to  be Liverpool. 
As th e  erection  of a  refinery  is n o t on ly  an  
expensive b u t a  responsible und ertak in g , 
it  is an tic ip a te d  th a t  those  ca rry ing  ou t 
th e  w ork w ill receive th e  su p p o rt of th e  
G overnm ent in b ring ing  to  fru itio n  a  p ro jec t 
ca lcu la ted  to  benefit th e  E m pire.



S E P T E M B E R , 1930 131

S ie v e  a n d  S c r e e n  S iz e s

T he stan d ard iza tio n  of screen sizes would 
appear to  be an  ideal alm ost as difficult of 
a t ta in m en t as th a t  g rea ter and  m uch m ore 
widely dem anded ideal o f in te rn a tio n a l 
agreem ent upon  w eights and  m easures, 
such as can only be achieved by  the  un iversal 
adoption of th e  m etric  system . T here  are 
tw o im p o rta n t screen system s now in  wide 
use— th e  T y ler and  th e  In s titu tio n  of Mining 
and  M etallurgy, or th e  I.M.M., as it is 
generally know n—b u t in add ition  to  these 
there  are th e  U n ited  S ta te s  B ureau  of 
S tandards series— w hich is a revivification 
of th e  old R ittin g e r series— and  th e  de 
K alb and  th e  H oover series. As though  
these were insufficient an d  w ith  a  view to  a 
step in th e  direction  of un ifo rm ity  th e  B ritish  
Engineering S tandards A ssociation has ju s t 
issued a  d ra ft specification for a new English 
series bearing a  resem blance to  the  U nited  
S ta tes B ureau  scale as closely as th e  differing 
wire gauges in th e  tw o countries will perm it. 
The In s titu tio n  of M ining and  M etallurgy, 
which was n a tu ra lly  represen ted  on th e  
B ritish  Engineering S tan d a rd s A ssociation 
com m ittee exam ining th is  m a tte r, is in  the  
unfo rtuna te  position of having  su b m itted  a 
revised and  ex tended  I.M.M. scale w hich was 
no t acceptable to  th e  m ain  com m ittee. 
There is so m uch to  be said  for b o th  cases 
th a t i t  is ex trem ely  difficult to  arrive a t a 
conclusion as to  w hich deserves to  be adop ted  
and tim e a lone can show w hich is to  be the  
survivor.

A t th is  ju n c tu re  it m ay  be as well to  
exam ine th e  existing and  proposed system s 
a little  m ore closely w ith  a  view to  throw ing 
some ligh t on a controversy  of considerable 
significance in  th e  field of ore-dressing. In  
v irtue  of th e  fac t th a t  i t  is m ost w idely 
used, th e  T yler series deserves th e  first place 
in th is  consideration . H ere it  is im p o rta n t 
to  distinguish betw een th e  T yler series itself 
and  th e  U n ited  S ta tes  B ureau  of S tandards 
series, w ith  w hich it  is often  confused. The 
T yler screen series, o rig inated  by  a  m an u 
facturing  organization , has been available 
since 1910, and  is based  on a  fixed ra tio  
betw een successive m em bers of th e  series of 
V2, or T414, tak ing  as base th e  200-mesh 
sieve having  an  opening of O’0029 inch and  
m ade from  wire 0 ’0021 inch in d iam eter. 
The only difference betw een th is  an d  the  
U n ited  S ta tes  B ureau  of S tan d a rd s series is 
th a t  th e  base of th e  la tte r  is 1 m illim etre. 
B o th  these series in troduce for closer sizing 
in te rm ed ia te  screens, w hich b ring  th e  series

in to  a  new  scale hav ing  as th e  ra tio  betw een 
successive m em bers y  2, generally  know n as 
th e  R ichards series or “ D ouble R ittin g e r.” 
These tw o ra tio s refer to  those existing  betw een 
th e  linear dim ensions of th e  apertu re  and  the  
reason  for th e  reduction  is ev ident since they  
rep resen t an  area  difference respectively  of 
\  and  i ,  or, expressed differently, an area 
ra tio  betw een successive m em bers of 2 and  4. 
In  addition , th e  A m erican sieves are m ade of 
wire, th e  th ickness of which is n o t so g rea t 
as is recom m ended by  th e  In s titu tio n  of 
M ining an d  M etallurgy, th u s  resu lting  in a  
bigger screening area. The constan t ra tio  
betw een successive m em bers of the  series 
coupled w ith  th e  use of th inner wire for the  
reason given co n stitu te  th e  essential ad 
van tages of th e  A m erican screens. The In 
stitu tio n  of M ining and  M etallurgy series, 
w hich has been availab le since 1907, 
m easures th e  ap e rtu re  in  term s of the  inch, 
each successive m em ber being a  round fraction 
of th e  un it. I t  has th e  im p o rtan t advantage, 
th a t  th e  m esh figure is an  exact m easure of 
th e  apertu re . T his is secured b y  hav ing  th e  
d iam eter of th e  wire equal to  th e  linear 
dim ension of th e  apertu re , so th a t,  to  take  a 
random  exam ple, a  20-mesh screen has 20 
apertu res (and 20 wires) to  th e  inch, each 
apertu re  being, therefore, ^ t h  of an  inch. 
The available screen area is th u s  only 25%  
of th e  whole, which while no t a  d isadvantage 
in lab o ra to ry  sieving, is definitely a  fau lt in 
com m ercial screening in  bulk.

The new  series proposed b y  th e  B ritish  
E ngineering S tandards A ssociation proposes 
apertu res equal to  those of the  U nited  S ta tes 
B ureau  of S tandards sieves and  th e  same 
range, b u t, because th e  wire gauge an d  the  
w ire-weaving conventions in  th is  coun try  are 
no t th e  sam e, i t  follows th a t  th e  num ber of 
apertu res to  th e  inch, or, in  o ther words, 
th e  m esh, w ill n o t be th e  same. The follow
ing tab le , showing a  few in  th e  tw o series, 
exemplifies th is  and  for purposes of com
parison  the  corresponding com m ercial T yler 
series has been ad d ed :

Presen t
Am erican Proposed Tyler

(U.S. B ureau New Series
of S tandards). B ritish . (Commerci

200 240 200
170 200 170
140 170 150
120 150 115
100 120 100
80 100 80
70 85 65

On th e  o ther hand , the  In s titu tio n  of Mining 
and  M etallurgy, th rough  its  tw o delegates
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to  th is  com m ittee, was d issatisfied w ith  th is  
p roposal an d  b rough t up  a  coun ter suggestion 
in  th e  shape of a  new  In s titu tio n  of Mining 
a n d  M etallurgy series, w hich has tw o 
im p o rta n t fea tu res— th e  sieve num ber is the  
reciprocal of th e  ap e rtu re  size and  th e  w ire 
is n o t of th e  sam e diam eter. T his m eans 
th a t  th e  400 screen has an  ap e rtu re  of 
of an  inch ( =  th e  p resen t 200 mesh) and  the  
200 screen has an  ap e rtu re  of ° f  an
inch, an d  so on. T here are m oreover 25 
screens in the  series aga inst 17 in  th e  existing  
one an d  because of th e  reduced  size of w ire 
gauge used th e  average screening area  is 
35% .

The various advan tages and  d isadvan tages 
in h e re n t in these system s, b o th  existing  an d  
p rospective , have been alluded to  en passant, 
nevertheless it  m ay  be as well to  sum m arize 
th e  position  as to  th e  claim s of th e  tw o 
p roposed  new  system s. T he T yler system  is 
w idely  used an d  therefore a  B ritish  system  
possessing th e  sam e apertu res, even if these 
a re  called by  a  different m esh num ber, is an 
ev id en t co n tribu tion  to  th e  s tan d ard iza tio n  
o f screen sizes. On th e  o th er hand , the  
In s titu t io n  of M ining and  M etallurgy series, 
in  sp ite  of its  d isadvan tages of a  sm all 
screening area, is s till s ta n d a rd  for testing  
purposes in A ustra lia  an d  S outh  A frica 
an d  th e  new  series appears to  be th e  ra tio n a l 
im provem ent on th e  old, for here th e  screen 
nu m b er is for th e  first tim e a tru e  index  of 
th e  size of th e  p roduct and  th e  series 
possesses th e  fu rth e r  ad v an tag e  of a  con
s ide rab ly  increased screening area.

T h e  L ife  o f  th e  R an d
W ith  th e  alm ost un iversa l adop tion  of th e  

go ld  s tan d ard , it is inev itab le th a t  as th e  resu lt 
o f th e  world-w ide depression experienced 
for some tim e p as t increased a tten tio n  should 
be  a t tra c te d  to  gold itself, since, in  a tim e 
of falling values, th e  s ta n d a rd  m e ta l alone 
preserves its  full w orth . T hus th e  position  
of th e  R and , th e  p resen t producer of m ore 
th a n  half of th e  w orld’s supp ly  of new  gold, 
becom es of even g rea ter im portance th a n  in 
no rm al tim es and  factors re la ting  to  th e  
fu tu re  p rosperity  of th is  g rea t goldfield, an  
Im p eria l asset of such im portance, canno t 
fail to  be of surpassing in te rest. In  th e  
Ju n e  issue of th e  M a g a z in e ,  following the  
p ub lication  of th e  annual repo rts  of the  
com panies contro lling  operations on th is  
field, some a tte n tio n  was given to  th e  p ro 
nouncem ents of Sir S o thern  H olland  on th e

fu tu re  of th e  R an d  an d  also to  th e  fac t th a t,  
owing to  th e  efforts of Sir R o b ert K o tze  in 
the  U nion P arliam en t, a governm en t investi
gation  of th e  position  of th e  R a n d  has been 
prom ised. A tte n tio n  has once aga in  been 
d irec ted  to  th is  m a tte r  b y  th e  pub lication  of 
a  new  ed ition  of th e  U nion of S ou th  Africa 
Official Y ea r-B o o k , w hich con tain s an 
estim ate  of th e  m ining life of th e  W it- 
w atersrand , specially  p rep a red  b y  D r. H ans 
Pirow , th e  governm ent m ining engineer, who, 
in view of th e  very  g rea t im portance of the 
sub ject, “ h as  gone carefu lly  in to  th e  ava il
able d a ta .”

D r. P irow  in his survey, a f te r  no ting  th a t  
th e  p robab le  lives of th e  fully-developed 
areas as e s tim a ted  an n u a lly  for tax a tio n  
purposes are alm ost ce rta in ly  calcu lated  
conservatively , re tu rn s  to  th e  tru ism  th a t 
“ th e  cost of p roduction  is a v e ry  im p o rtan t 
fac to r,”  as an y  fall in  w orking costs on the  
R and , or indeed on an y  m ining field, would 
ad d  enorm ously  to  ore-reserves. In  the 
rep o rt under consideration  th e  view  is 
expressed th a t  a  reduc tion  of costs b y  two 
shillings per to n  w ould  m ean  th a t  there 
w ould be no appreciab le d im inu tion  in the 
o u tp u t of th is  field in  th e  n ex t eigh t or ten  
years. In terw oven  w ith  th e  cost fac to r is 
th e  question  of th e  ad eq u a te  supp ly  of native  
labour, for th is  is ab so lu te ly  essen tial if 
th e  ex isting  m ines are to  w ork  to  full 
capacity , an d  D r. P irow  estim ates th a t  if 
th is  were ensured it w ould  be equ ivalen t to  
a  reduction  of tw o shillings per to n  in  costs. 
Y et an o th er fac to r rem ains, an d  th is  is the 
opening of new  m ines. The governm ent 
engineer m akes th e  fu rth e r  es tim a te  th a t  
six new  m ines— th ree  each on th e  E a s t and 
W est R an d — will s ta r t  crush ing  betw een 
1935 and  1940, add ing  to  th e  dem an d  for 
na tive  labour.

B asing his calcu lations on th e  qualify ing 
fac to rs referred  to  an d  assum ing no fu rth e r 
changes, D r. P irow  es tim ates  th e  annual 
p roduction  of gold in  th e  n ex t 20 years, 
s ta rtin g  from  1930, a t  £43,500,000. H e 
an tic ip a tes  th e re  w ill be a  falling off in 1931 
of £900,000, an  increase in 1932 of £1,200,000, 
an d  a relapse in 1933 of £1,300,000. D uring 
th e  subsequen t four years th e  es tim ated  
re tu rn s  a r e : 1934, £40,700,000 ; 1925,
£39,034,250 ; 1936 and  1937, £34,400,000 for 
each year. The first serious fall is expected  
to  occur in 1939, w hen on th e  basis of p resen t 
costs th e  o u tp u t w ill fall £7,000,000 to  
£27,400,000. F o r 1940 and  1941 th e  o u tp u t 
is p u t a t  £25,500,000 an d  by  1945 it  is
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es tim a ted  it  will have fallen to  £15,500,000. 
F or th e  final th ree  years, 1947-49, th e  annual 
re tu rn  is p u t a t  app rox im ate ly  £10,000,000.

R ecent surveys of th e  labour position on 
the R and  w ould seem to  show th a t  th e  supply  
is un likely  to  be increased to  any  great 
ex ten t, even b y  th e  proposal of th e  U nion 
G overnm ent to  subsidize “ poor w hite  ” 
labour in order th a t  m ore natives m ay  become 
available for th e  mines, a  proposition  which, 
in view of th e  incidence of tax a tio n , would 
certain ly  increase th e  expend itu re of the  
mines, w hilst a t  th e  sam e tim e th e re  would 
be no guaran tee  th a t  th ey  w ould secure th e  
natives who had  been relieved of th e ir  w ork 
in o ther industries. I t  is difficult to  see how 
production  costs can be reduced except by  
G overnm ent aid  in th e  w ay of reduced freight 
charges for supplies to  th e  m ines, although  
here again th e  loss to  th e  G overnm ent could 
only be replaced by  increased ta x a tio n  in 
o ther directions, some of w hich w ould have 
to  be borne b y  the  m ines. Dr. P irow  m ay 
therefore be correct in h is assum ption  th a t  
the  conditioning factors are un likely  to  
change and  his calculations will p robably  
be justified.

A u str a lia  a n d  th e  G o ld  B o n u s
The financial conference of F ederal and  

S ta te  M inisters w hich recen tly  concluded its 
w ork a t M elbourne has unanim ously  decided 
th a t energetic and  concerted m easures are 
necessary to  enable A u stra lia  to  com bat the  
effects of her p resen t economic position. The 
details of the  proposals involved have yet 
to  be se ttled , b u t m ay  include a  d rastic  
cu tting  down of expend itu re, a  cu rta ilm en t 
of in te rnal developm ent, and  a postpone
m ent of fu rth e r  ex tern a l borrow ing u n til 
the  presen t sho rt-te rm  indebtedness has been 
covered.

T he repo rt of Sir O tto  N iem eyer presents 
very  clearly  th e  n a tu re  of th e  p resen t crisis, 
and, wisely, does no t attem pt, to  hide the  
grave s itu a tio n  which has arisen. I t  is 
shown th a t  th e  strongest fea tu re  w hich has 
con trib u ted  to  th e  p resen t difficulties has 
been th e  a t te m p t to  m ain ta in  a s ta n d a rd  of 
living w hich was un justified  b y  existing 
economic conditions. R ising wages, forced 
by  pow erful L abour unions, usually  m et by  
increased m easures of p ro tection , have raised  
costs of p roduction  in the  Com m onw ealth to  
such a level th a t  to  outside observers it was 
ev iden t th a t  th e  reckoning w ould some day  
be very  heavy, although  probab ly  few people 
realized  th a t  th is  po in t w ould be reached so

soon. The rap id  fall in th e  w orld prices of 
th e  tw o m ain  p rim ary  p roducts of th e  
con tinen t, wool and  w heat, has has tened  
th e  crisis and  th e  whole in te rnal econom y of 
th e  Com m onw ealth has tem porarily  been 
th row n ou t of gear, leaving F edera l an d  
S ta te  budgets unbalanced. In  th is  p red ica
m ent A ustra lia  has been forced to  p ay  th e  
in te rest on long-term  loans con tracted  since 
th e  w ar by  th e  expedien t of ob ta in ing  sh o rt
te rm  loans in London. H ere we are m ain ly  
concerned w ith  th e  position of th e  m ining 
in d u stry  an d  under th e  circum stances 
m entioned  it was perhaps inev itab le th a t  
th e  recent ag ita tio n  for th e  g ran ting  of a  
bonus on new  gold produced in th e  Com mon
w ealth , or, a lternatively , for a  bonus on 
increased gold production , should have been 
m et b y  refusal from  th e  F edera l P rem ier. 
This decision, which was contained in a le tte r  
from  Mr. Scullin to  th e  P rem ier of W estern  
A ustralia , m eans th a t  th e  whole question  
is deferred u n til th e  ad v en t of b e tte r  tim es 
“ dow n-under.”

As to  th e  adv isab ility  of g ran ting  a  bonus 
on th e  p roduction  of gold, a lthough  th is  
m ay  be som ew hat outside our province, 
there  are certa in  circum stances in  th e  
position of W estern  A ustra lia  w orthy  of 
review. The general policy of p ro tec tion  
forced on successive F edera l governm ents 
has h it  th e  producers of p rim ary  com 
m odities very  bad ly , as, indeed, p roduction  
under artificial conditions w ith  sale on th e  
open m ark e t w ould be likely to  h it  any  
p rim ary  producers. W est A ustra lia  has a  
large wool p roduction  and  its  w heat crop is 
a t least as large as th a t  of any  o th e r 
A ustralian  S ta te . In  these circum stances it 
is ev iden t th a t  the  dem and of the  S ta te  for q 
m easure of p ro tection  was no t en tire ly  
unw arran ted . I t  is to  be doubted , how ever, 
w hether an y  such extension of th e  b o u n ty  
system  could ever be w arran ted , especially 
in th e  case of gold. Gold occupies lit tle  
space and  gold sm uggling m igh t well becom e 
profitable. In  addition , it is no t a ltogether 
certain  th a t  th e  g ran ting  of a  bonus w ould 
ensure th e  developm ent of m ines ; on th e  
con trary , it m igh t well lead  to  th e ir  rap id  
im poverishm ent in th e  rush  to  earn  th e  
boun ty . S ta te  - aided developm ent m igh t 
be a  b e tte r  solution of th e  problem . Also 
there  is no guaran tee  th a t  A ustralian  labour 
w ould be con ten t to  see th e  g ran ting  of a  
gold bonus w ithou t wishing to  tak e  its  share. 
F inalty  it is to  be questioned w hether an  
artic le  the  price of w hich is stabilized a t  £4 
can ever be w orth  £5.



REVIEW OF MINING
In tr o d u c tio n .— D uring  th e  p as t m o n th  

th e re  has been evidence of im provem ent in 
som e directions, b u t  w ith  lit tle  d im inution  
in  th e  stocks th e  prices of base m etals 
show little  change. The effects of th e  re 
s tric ted  o u tp u t of t in  during  th e  n e x t tw o 
m o n th s w ill be w atched  w ith  in terest.

T r a n s v a a l.— The o u tp u t of gold on th e  
R a n d  for A ugust w as 878,474 oz. and  in o u t
side d is tric ts  42,607 oz., m aking a  to ta l of 
921,081 oz., as com pared w ith  912,652 oz. 
in  Ju ly . T he natives em ployed on th e  gold 
m ines a t  th e  end  of th e  m o n th  to ta lle d  
202,257, as com pared w ith  201,111 a t  th e  
end  of Ju ly .

A m eeting  of shareholders in K leinfontein  
E s ta te s  is to  be held  in  Jo hannesbu rg  on 
S ep tem ber 15, w hen i t  w ill be proposed 
th a t  th e  cap ita l be reduced  from  £42,500 
to  £31,875. The reduction  w ill be effected 
b y  a  re tu rn  of 2s. 6d. cap ita l on th e  10s. 
shares.

T he q u a r te rly  rep o rt of O nverw acht 
P la tin u m , L td ., covering th e  period  to  Ju n e  
30 last, shows th a t  du ring  th is  period 6,956 
tons of ore w as m illed an d  764 oz. p la tin u m  
group m etals  recovered. Milling operations 
were confined to  th e  tre a tm e n t of eluvial 
g round  and  accum ulated  sands, th e  m ill being 
closed dow n early  in Ju n e  an d  th e  final 
clean-up com pleted  in  Ju ly .

T here is a  p rospec t of th e  a rea  owned by  
th e  G rootvlei P ro p rie ta ry  Mines, w hich 
ad jo ins th e  E a s t G eduld  and  D aggafontein , 
being developed, th e  finance being  provided  
by  th e  groups contro lling  th e  th ree  com panies 
m entioned.

D uring  th e  y ear ended  Ju n e  30 la s t 
th e  M odderfontein E a s t  increased th e  ore 
m illed b y  41,500 to n s to  817,000 tons, a 
record  figure, an d  w orking costs were reduced  
b y  6d. per ton . Owing, how ever, to  decreased 
yield, th e  w orking p rofit was less b y  £21,788 
a t  £206,538. D ividends p a id  during  th e  
y ear absorbed  £186,161, equal to  20% . 
T he ore-reserves a t  th e  end  of th e  y ea r were 
e s tim a ted  to  be  2,013,000 tons, averag ing  
5'8 dw t. over 46‘9 in ., a  decrease of 32,400 
tons in am o u n t an d  0 '3 dw t. in  value w hen 
com pared  w ith  th e  prev ious year.

T he rep o rt of N ourse M ines, L td ., for th e  
y ea r  ended  Ju n e  30 la s t shows th a t  th e  
ex ten d ed  developm ent p ro g ram m e added  
considerab ly  to  th e  ore-reserves, w hich were 
increased by  24,800 tons to  1,291,500 tons, 
averag ing  5 ‘9 dw t. over a  s top ing  w id th  of

43 in. D uring  th e  year 719,700 tons of ore was 
crushed, a  decrease of 11,300 tons w hen com 
p ared  w ith  th e  prev ious year, w hile w orking 
costs increased b y  5d. per to n . W ith  in
creased yield, how ever, th e  w ork ing  profit 
was g rea ter b y  £2,472 a t  £56,326. D ividends 
paid  during  th e  y ea r abso rbed  £39,183, 
equal to  5% .

D ia m o n d s .— T he re tu rn s  of th e  Union 
D ep a rtm en t of M ines for th e  first half of 
1930 give th e  value of th e  d iam ond  p roduction  
during th a t  period as £4,144,175, a  decrease 
of over £1,500,000 w hen com pared  w ith  the 
corresponding six  m o n th s of 1929. The 
m ost no tab le  falling off w as in  th e  N am aqua- 
land  stones, th e  sale of d iam onds from  this 
source being only £600,000, against 
£2,195,000. The average value  of all U nion 
stones has fallen from  79s. 6d. to  60s. Id . 
per ca ra t. I t  is rep o rted  th a t  differences of 
opinion ex ist betw een  th e  U nion D iam ond 
C ontrol B oard  a n d  th e  synd icate , th e  form er 
w ishing to  increase th e  G overnm ent’s 
quo ta .

S o u th e r n  R h o d e s ia .— T he o u tp u t of 
gold from  S ou thern  R hodesia during  Ju ly  
w as 45,810 oz., as com pared  w ith  45,208 oz. 
in Ju n e  and  46,369 oz. in  J u ly  of 1929. O ther 
o u tp u ts  in  J u ly  w ere : Silver, 5,759 oz. ; 
copper, 143 tons ; coal, 79,982 to n s ; chrome 
ore, 35,622 t o n s ; asbestos, 1,572 to n s ; 
m ica, 24 to n s ; scheelite, 9 tons.

N o r th e r n  R h o d e s ia .— T he rep o rt of 
R oan  A ntelope Copper covering th e  period 
to  Ju n e  30 show s th a t  d iam ond drilling 
h as  been cu rta iled  an d  th a t  developm ent and 
construc tion  w ork an d  th e  erection  of p lan t 
are all proceeding sm ooth ly . O perations a t 
th e  p ilo t p la n t w ere suspended  on Ju n e  5, 
sufficient co n cen tra tes  for th e  sm elting 
experim en ts hav ing  been produced. D uring 
th e  q u a r te r  1,053 tons of ore w as tre a te d  and 
57 tons of concen tra tes  shipped.

A ccording to  th e  q u a r te r ly  rep o rt of the 
B w ana M’K ubw a th e  p ilo t p la n t on the 
N ’K a n a  m ine s ta r te d  w ork on M ay 16 last, 
4,848 tons of ore being tre a te d  to  th e  end 
of Ju n e , producing  180 to n s  of concen tra tes 
averag ing  45 '43%  copper.

Shareholders of N ’C hanga C opper Mines, 
L td ., have been inform ed th a t  bore-hole 
B.36 was com pleted  to  1,588 ft., no values 
being disclosed below 1,540 ft. F rom  
1,420 ft. to  1,485 ft. th e  core averaged  
app rox im ate ly  1T 5%  copper.

A t th e  an n u a l m eeting , held  in Ju n e  last, 
134
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shareholders in  L uiri Gold Areas, L td ., were 
inform ed of prom ising developm ents in No. 5 
winze, w hich in  107 ft. sunk  below th e  first 
level show ed 30 in. of ore averaging 3 oz. 
per ton . I t  has now  been announced th a t  
a  fu rth e r 35 ft. has been sunk on th e  sam e 
winze, th e  good values continuing th e  whole 
way. The new  m ain  v ertica l sha ft was 
78 ft. deep a t  th e  end of Ju ly .

S o u th -W e st  A fr ic a .— I t  has recen tly  
been revealed th a t  th e  B ritish  A dm in istra to r 
of S outh-W est A frica has g ran ted  exclusive 
prospecting righ ts over a  large area  to  th e  
Consolidated M ining an d  Sm elting Com pany 
of Canada.

G old  C o a st.— A circular to  shareholders 
of th e  A riston  Gold Mines s ta te s  th a t  th e  
fully developed ore reserves a t  th e  end  of 
Ju n e  am ounted  to  70,450 tons, averaging 
9-96 dw t., while th e re  were in  add ition  
73,926 tons of p artia lly  developed ore 
es tim ated  to  con tain  16'41 dw t. per ton . 
S atisfactory  values continue to  be exposed 
in th e  lower portion  of th e  mine.

In d ia .—The re tu rn s  of th e  In d ian  Copper 
C orporation, L td ., for Ju ly  recorded the  
in itial o u tp u t of yellow m e ta l sheet from  
the  new rolling mill. T hus, w ith  th e  exception 
of the  new converters, which will shortly  
be in operation , th e  program m e of equipm ent 
recom m ended a t  th e  tim e of th e  debenture 
issue in 1927 is now com pleted.

A u str a lia .— On th e  recom m endation of 
the  general m anager, th e  S outh  K algurli 
Consolidated has decided to  reduce th e  grade 
of ore trea ted , w hich, it is estim ated , will 
bring  down th e  m on th ly  profit to  approx i
m ately  £1,500.

R ecent developm ents a t  th e  L ake View 
and  S ta r have continued  favourable. F rom  
a  cross-cut w est a t  th e  2,000 ft. level in the  
Chaffers section th e  H orseshoe No. 2 lode 
has been cu t, show ing a  value of £24 12s. 6d. 
over 6 ft. In  addition , driv ing along the  
M aclaren ore-body from  a  cross-cut 750 ft. 
sou th  of th e  H orseshoe m ain  shaft, on the
2,000 ft. level, values averaged £2 6s. over 
63 in. for a  d istance of 56 ft. The results 
from  th e  new flo ta tion  p lan t continue to  be 
satisfactory , th e  am oun t of ore now being 
trea ted  being app rox im ate ly  150 tons per 
day.

A n ex trao rd in ary  general m eeting  of 
shareholders of S t. P a u l’s R iver T in, L td ., 
is to  be held  tow ard  th e  end of th is  m on th , 
w hen it  w ill be proposed th a t  th e  com pany 
be w ound up  v o lu n ta rily  and  a  liq u id a to r 
appo in ted .

M a la y a .—A t th e  ex trao rd in ary  general 
m eeting  of th e  Tem engor T in  M ining Com
pany , L td ., w hich was held  a t th e  end of 
Ju ly , a  com m ittee of shareholders was 
appo in ted  to  confer w ith  th e  d irecto rs on 
th e  com pany’s position. As a  resu lt i t  has 
been decided to  ask  shareholders to  provide 
th e  am o u n t necessary to  ca rry  ou t the  
recom m endations of th e  engineers consulted, 
Messrs. O sborne and  Chappel, to  prove the  
value of th e  stone dum ps, and  m eanw hile 
to  ca rry  on operations on a  m inim um  basis.

S ia m .— The reconstruction  of P a t ta n i  
Consolidated A lluvial Tin, L td ., was approved  
b y  shareholders a t  th e  m eeting held  a t  the  
beginning of th is  m onth . The com pany will 
be p u t in to  v o lu n ta ry  liqu idation  an d  a  new 
com pany form ed w ith  a  cap ita l of £170,000 
in  5s. shares, which will acquire th e  u n d er
tak ing  and  assets of th e  presen t com pany and  
discharge all its  liabilities. New shares to  th e  
num ber of 639,993 are to  be issued, share
holders hav ing  th e  rig h t to  subscribe for 
one new 5s. share, cred ited  as 3s. l j d .  paid, 
for every  fu lly-paid  share now  held. The 
a lte ra tions to  th e  dredge have  been com 
p le ted  and  i t  is said to  be w orking well. I t  
is expected  th a t  th e  recovery of tin  w ill s ta r t  
abou t th e  m iddle of O ctober. D uring 
1929 th e  old com pany trea ted  130,280 cu. yd . 
of ground  b y  hydrau lick ing  and  recovered 
59 tons of tin  concentrates, w hich realized 
£8,398.

The rep o rt of th e  K am ra  T in  D redging 
com pany for 1929 shows th a t  th e  dredge 
was com pleted tow ards th e  end of la s t year 
and  was ready  for digging early  in th e  cu rren t 
year, b u t, owing to  a  m istake, i t  h ad  been 
w rongly positioned and  was unable to  reach 
tin -bearing  ground before June . In  add ition , 
severe d rough t h as  ham pered  operations, 
b u t i t  is expected  th a t  full w orking w ill 
com m ence as soon as am ple w ater is av a il
able. Owing to  th is  delay i t  has been found 
necessary to  provide new  c a p ita l for th e  
repaym en t of deben tu res and  to  cover 
add itiona l expenditure. A n issue of £70,000 
8%  deben tu re  stock  has, therefore, been 
created  an d  issued.

M e x ic o .— The rep o rt of th e  M exican 
C orporation, L td ., for th e  q u a rte r  ended 
Ju n e  30 la s t shows th a t  a t  th e  Fresnillo  
m ines earnings were considerably  reduced 
owing to  th e  fall in  m e ta l prices, un favou r
able developm ents in  preceding quarte rs , 
an d  abnorm al developm ent expenditure. 
D uring th e  cu rren t q u a rte r  favourab le  
developm ents have  m ateria lly  im proved  th e
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stop ing  s itua tion , so m uch  so th a t  i t  is 
hoped  to  be  able to  d iscontinue develop
m en t w ork  in  th e  n ear fu tu re .

S p a in .— A progress rep o rt issued b y  th e  
T igon M ining an d  F inance C orporation , L td ., 
la s t m o n th  show ed th a t  i t  w as desirab le 
th a t  a lte ra tio n s should  be m ade in  th e  design 
of th e  condensing system  on th e  tre a tm e n t 
p lan t. T his w ill d elay  operations b y  ap p ro x i
m a te ly  tw o m onths, an d  m eanw hile th e  
drilling  program m e is being continued. 
T he nego tia tions for th e  acquisition  of th e  
p roperties in  Chile, referred  to  in  th e  J u ly  
issue of th e  M a g a z i n e ,  have been delayed  
for various reasons.

Y u g o s la v ia .— S hareholders in T repca 
Mines, L td ., have  been in form ed th a t  p roduc
tio n  s ta r te d  on A ugust 20. I t  is also rep o rted  
th a t  bore-hole No. 55 on th e  S ta n trg  m ine, 
w hich w as drilled  a t  an  in c lin a tio n  of 70° 
from  th e  760 m . level, has  encoun tered  ore 
a t  an  inclined  d ep th  of 161-3 m . P re 
lim inary  resu lts  ind icate  15-7 m . w id th  of 
ore assaying 23-9%  lead  and  2-3%  zinc. 
T his ore has  been found  a t  app ro x im ate ly  
th e  horizon of th e  deep a d it now  being 
driven .

R u ss ia .— T he resu lt of th e  L ena a rb itra tio n  
is th a t  th e  com pany  has been aw arded  
£12,965,000, th e  C ourt finding th a t  th e  
R ussian  G overnm ent was th e  cause of the  
com pany’s difficulties.

C o n so lid a te d  T in  S m e lte r s .— T he Con
so lidated  T in Sm elters have announced  a 
d iv idend  of 7%  on th e  preference shares, 
payab le  Septem ber 30. I t  is th e  in ten tio n  
in  fu tu re  to  p a y  th e  d iv idend  on these share 
half-yearly .

F r a n c o is  C e m e n ta t io n .—The rep o rt of 
the  F ranco is C em entation  Co. for th e  y ear 
ended  M arch 31 la s t shows a  n e t p ro fit, 
a f te r  allowing for deprecia tion  of p la n t, 
of £28,574, as com pared w ith  £47,517 in  th e  
prev ious year. The d iv idend  on th e  8%  
preference shares absorbed  £16,000 an d  th e  
balance w as carried  forw ard. T he earnings 
of th e  com pany w ere affected p a r tly  b y  th e  
depressed conditions in  th e  h eav y  industries, 
w hich led  to  a  falling off in  co n trac ts  ava il
able, an d  also b y  th e  fac t th a t  certa in  
co n trac ts  h ad  p resen ted  unexpected  diffi
culties. The com pany’s w ork is sp read  over 
a  v a rie ty  of operations, b u t am ong o ther 
co n trac ts  m ay  be m en tioned  th a t  for th e  
cem entation  of th e  sea-wall a t  D aw lish for 
th e  G rea t W estern  R ailw ay . The B icknell 
tunnelling  m achine has undergone a p rac tica l 
te s t during  th e  year, as a  resu lt of w hich

im provem ents have  been effected w hich m ake 
th e  p rospects of success w ith  th is  m achine 
m ore favourab le . T he p rogram m e of w ork 
in  h an d  an d  in  view  an d  th e  co n tin u al 
g row th  of th e  business render new  cap ita l 
desirable, b u t  th e  p resen t tim e  is n o t con
sidered oppo rtune  for securing it.

S e le c t io n  T r u st.— D uring  th e  y ear ended 
M arch 31 la st Selection T ru s t m ade a  profit 
of £307,325 and , a fte r  ap p ro p ria tio n s for 
reserves a n d  div idends p a id  du ring  th e  year, 
th e re  rem ained  an  ava ilab le  balance of 
£233,072. F rom  th is  £192,500 is to  be 
d is trib u ted  as d iv idends, equal to  2 7 |% , 
leaving £40,572 to  be  carried  forw ard. This 
d is trib u tio n  brings th e  to ta l am o u n t dis
bu rsed  during  th e  year to  30% . A n e x tra 
o rd inary  m eeting  is to  be held  a t  th e  end  of 
th e  p resen t m o n th  for th e  purpose of passing 
a  reso lu tion  v o lu n ta rily  to  w ind  up  the  
com pany. I t  is p roposed a fte r  w inding up 
to  redeem  th e  d eb en tu re  stock  a t  £103% , 
p lus in te rest, an d  to  p ay  off th e  preference 
shares a t  th e  ra te  of 21s. for each £1 pre
ference share, plus a  ha lf-y ea r’s d ividend, 
surp lus assets being d is trib u ted  to  holders 
of th e  o rd in ary  shares. In  J u ly  la s t an  offer 
w as m ade to  th e  o rd in ary  shareholders by  
th e  C anadian Selection C om pany to  acquire 
th e ir  shares an d  th is  offer has  been accepted .

M in in g  T r u s t.— T he h rs t rep o rt of th e  
M ining T ru s t, L td ., w hich covers th e  period 
to  Ju n e  30 las t, show s th a t  operations 
resu lted  in  a  n e t p rofit of £34,605, w hich has 
been carried  forw ard. T he issued c a p ita l of 
th e  com pany is now  £5,745,988 a n d  th e  value 
of th e  com pany’s in v estm en ts  is given in 
th e  balance sheet as £4,404,046. U n d er th e  
arrangem en ts w hich have been recen tly  
m ade w ith  th e  A m erican S m elting  a n d  Refin
ing C om pany 1,245,988 shares h av e  been 
issued, w hile op tions over 467,500 shares 
have  been su rrendered  to  th e  com pany. 
A t an  e x tra o rd in a ry  m eeting  to  be held 
following th e  an n u a l general m eeting  a t 
th e  end  of th is  m o n th , i t  is p roposed  to  a lte r 
th e  articles of associa tion  of th e  com pany 
in  order th a t  th e  res tric tio n s  over foreign 
shareholders shall be rem oved. An accom 
pany ing  progress rep o rt gives th e  to ta l 
ore-reserves of th e  M ount Isa  m ines as
30,554,000 to n s sulphide an d  ca rb o n a te  ore. 
I t  is expected  th a t  th e  pow er-house w ill be 
s ta r te d  in O ctober n ex t, th e  m ill in 
N ovem ber, an d  th e  sm elter du ring  J a n u a ry , 
1931. I t  is added  th a t  good progress is 
being m ade w ith  th e  su rvey  of th e  L aw n 
H ills Concession.



HYDRAULIC MINING IN COLOMBIA
By R. S. B O T SFO R D , A .R .S .M ., M .I.M .M .

T h e  au thor gives an account of progress and of hydraulic mining activities near M edellin, in the departm ent of
A ntioquia, Colombia.

M edellin, th e  cap ita l of th e  d ep a rtm en t of 
A ntioquia, is one of th e  m ost progressive 
cities of Colom bia. The R epublic of 
Colombia, w ith  7,000,000 in h a b ita n ts , 
occupies th e  north -w est corner of South 
Am erica, ad jacen t to  P anam a. W hile the  
coastal tow ns are low and  tro p ica l b o th  on 
the  A tlan tic  and  Pacific side, th e  ad jacen t 
in terio r is occupied by  th e  ranges of the  
Andes m oun ta ins, in which th e  m ining

resources. The question  of a  th ird  P anam a 
canal up  th e  A tra to  and  th ro u g h  to  the  
Pacific has been raised , b u t, w hether desir
able or no t, in some q u arte rs  there  is a fear of 
foreign influence.

L ike som e o ther S ou th  A m erican republics, 
Colom bia has devoted  considerable a tten tio n  
to  road  an d  ra ilroad  construc tion  to  m ake 
the  in te rio r accessible, a t tra c tin g  m uch of th e  
labour in the  coun try  to  the  public works, w ith

P a n o r a m ic  V i e w  o f  M e d e l l i n .

d istric ts  occur. B eyond Bogota, th e  cap ita l, 
there are very  extensive p lains leading down 
to th e  Am azon. The em eralds of Muzo and  
Chivor, near B ogota, are w orld-fam ous, 
while th e  p la tin u m  of th e  Choco an d  gold 
dredging of P a to  have becom e well know n 
outside th e  coun try . Oil is being exploited  
and refined a t B arranca  B erm eja, on the  
M agdalena R iver, and  there  is a pipeline 
500 kilom etres to  th e  sea a t C artagena in 
operation .

I t  is believed in Colom bia th a t  there  are 
very extensive oilfields, p rincipally  east of 
th e  M agdalena R iver, tow ards Venezuela, 
and  m an y  foreign com panies have been 
endeavouring  to  o b ta in  concessions. The 
new  P resid en t O laya H errera , who took  office 
on th e  7 th  of A ugust, and  who has rep re
sen ted  C olom bia a t W ash ing ton  for 9 years, 
is less fearfu l of foreign con tac ts and  expects 
to  g ra n t su itab le  concessions, or otherw ise 
exp lo it th e  oil, m ines, and  o ther n a tu ra l

th e  resu lt of increasing wages to  m ore th an  
double th e  usua l s tan d ard . In  m an y  cases 
th e  public w orks have no t been com pleted, 
th e  loans for th e  purpose have been used  up, 
an d  th e  w ork has been s topped  for lack  of 
m oney, and , consequently , wages have fallen 
to  60 cents a  day. T his h as g rea tly  fac ilita ted  
gold m ining and  in  th e  early  p a r t  of th is  year 
th e  gold p roduction  increased 30% , while 
i t  is expected  th a t  th e  p roduction  for th e  
year w ill be doubled. I t  is a  g rea t advan tage 
to  have th e  y e a r ’s pay-ro ll only 40%  of w hat 
i t  was in p rev ious years.

M edellin, w ith  120,000 in h a b ita n ts , w ith  
im proved  roads, e lectric ligh t, pow er and  
cooking, telephones, sewage system , m odern
ized buildings, good hotels, th e a tre , tw o 
m ovie th ea tres  including th e  la te s t ta lk ie  
system , autom obiles, and  a  large co u n try  
club, is an  agreeable p lace to  live in. The 
a ltitu d e  is abou t 5,000 f t. an d  te m p era tu re  
64°F., such th a t  one can  develop films 

137



138 T H E  M IN IN G  M AGAZINE

w ith o u t th e ir  suffering in  th e  s lig h test from  
excessive tem p era tu re . In  fact, ow ing to  th e  
a ltitu d e , i t  is a  sub -trop ica l clim ate in  th e  
trop ics. B ogota a t  10,000 ft. is cold and  
w arm  clo thing is requ ired . P rac tica lly  any  
clim ate is ob ta inab le  in  Colom bia b y  selecting  
a  su itab le  sp o t a t  th e  rig h t a ltitu d e , perhaps 
no m ore th a n  a  few m iles aw ay. F o r exam ple, 
th e  hills on b o th  sides of th e  M edellin valley  
are  ab o u t 10,000 ft. above sea level, w ith  
au tom obile  roads ou t of th e  valley  on b o th  
sides, an d  a t  B ucaron, on th e  “ C arre te ra  al 
M ar,” Mr. C aton, th e  engineer, in  construc ting  
th e  road , found i t  very  convenien t to  have a 
fire a t  n igh t. T he ro ad  up  is 5%  grade and  
th e  rarified  a ir  affects th e  a d ju s tm e n t of

th e  h ill to  th e  o ther, m eeting  a n o th e r  tra in  
a t  th e  o ther side. The co n trac tin g  firm  of 
F ra se r B race, L td ., M ontreal, C anada, was 
called in, th e  tu n n e l w as co n s tru c ted , an d  is 
now  in  operation . T he sav ing  effected  will 
p ay  off th e  cost of th e  tu n n e l in  ab o u t 7 
years. A n tio q u ia  is n a tu ra lly  v e ry  p ro u d  of 
th e ir  tu n n e l, especially  as, un like  m any 
o ther large un d ertak in g s in  th e  co u n try , it 
was com pleted  on tim e. A lthough  single 
tra c k  it  appears to  be th e  longest railw ay 
tu n n e l in  S ou th  A m erica. C o n tra ry  to  early 
borings ca rried  o u t before le ttin g  th e  con
tra c t  to  F ra se r  B race, L td ., a  large p a r t of the 
tu n n e l passed  th ro u g h  so ft g round , and 
n ecessita ted  delays for tim bering . H ad  the

P o w e r - S h o v e l  u s e d  i n  T u n n e l  o n  R a i l w a y  b e t w e e n  M e d e l l i n  a n d  t h e  M a g d a l e n a  R i v e r .

th e  c a rb u re tto r  in  som e cases before reach ing  
th e  top .

M edellin is reached  from  th e  sea from  
P u e rto  Colom bia, a t  th e  d e lta  of the  
M agdalena R iver, a  few m iles to  B a rran q u illa  
b y  tra in , an d  thence b y  very  freq u en t s te rn - 
w heel r iv e r b o ats  up  th e  M agdalena R iver, 
w hich flows a t  5 ft.per second, som e 800 km . 
to  P u erto  B errio , an d  200 km . off to  th e  r ig h t 
b y  tra in  to  M edellin. T he ra ilw ay  con
tin u es on to  th e  C auca v a lley  an d  lacks 
200 km . of jo in ing  up  w ith  th e  ra ilw ay  from  
B u en av en tu ra , th e  p o r t on th e  Pacific. 
A lte rna tive ly , s ta r tin g  a t  5 o ’clock in  a  
S cadka aeroplane, th e  tr ip  up  th e  riv e r is 
m ade  in  five hours, a n d  one can  ca tch  th e  
12 o ’clock tra in  to  M edellin, arriv ing  a t  7.20 
in  th e  evening.

U p to  th e  m idd le of la s t  y ea r th e  ra ilw ay  
jo u rn ey  to  M edellin took  a ll d ay , as th e  tu n n e l 
of n early  4 km . long h ad  n o t been com pleted . 
P rio r to  th is  au tom obiles a n d  m o to r tru ck s 
to o k  passengers an d  fre igh t from  one side of

rock  been h a rd  as adv ised  th e  tu n n e l would 
have  been com pleted  several m on ths before 
th e  specified tim e. A lOOOkw. hydro-electric 
p la n t w as in sta lled  a n d  pow er b ro u g h t to 
b o th  p o rta ls  for com pressors an d  drill 
sharpening , &c. W a te r  leyners an d  electric 
shovels w ere used  a t  b o th  ends an d  in  general, 
in  h a rd  ground , 11 ft. 6 in. was b la s ted  out, 
using  five relays. M odifications w ere m ade 
as requ ired . A fter a b la s t, th e  fan  rem oved 
th e  sm oke, ta k in g  tw e n ty  m inu tes, and 
d rilling  com m enced on th e  u p p er p a r t of the 
face on a  w ork ing  p la tfo rm  12 ft. h igh , while 
th e  shovel o p era ted  below. W hen th e  m uck 
h ad  been cleared  aw ay, generally  am ounting  
to  42 fo u r-y ard  cars, th e  d rills  a t ta c k e d  the 
lower p a r t  of th e  face an d  th e  cycle was 
repeated . A ctua lly  a fte r th e  b la st, w ith  
softer rock, b a rr in g  dow n a n d  even tim bering  
occupied m ore or less tim e.

The rock  w as th e  so-called g ran ite  of 
A ntioqu ia , w hich is rea lly  a  q u a r tz  syenite , 
as th e  felspar c o n s titu e n t is p lagioclase, an d
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th e re  is some, b u t very  little , free quartz . 
The rock was h a rd  enough, as orig inally  
ind icated , b u t th e  tu n n e l seem ed to  be 
d irec ted  th rough  a  fau lt breccia and  for the  
m ost p a r t , on th e  S antiago or w estern  end, 
ran  betw een th e  fau lt walls, w hile th e  d rill 
holes h ad  been in  th e  solid rock. The tunne l 
holed th ro u g h  w ith  ab o u t 2 in. erro r in  align
m en t an d  less in  level, a  very  cred itab le  
perform ance in  every  w ay. Joseph  H ilton  
was in  charge of th e  organization  in  A ntioquia, 
as v ice-president of F raser Brace, L td ., and

g rea t sa tisfac tion  was expressed by  b o th  
con tracting  parties.

A t, an d  w ith in , 25 km. of M edellin there  
are local industries of various kinds. There 
are a  num ber of coffee cleaning and  sorting  
estab lishm ents for expo rt and  local use. 
There are glass w orks, po tteries, b rick  p lan ts, 
foundries an d  m achine shops, railw ay repa ir 
shops, w eaving estab lishm ents, soap and  
cigarette  p lan ts  ; bu tto n s , nails, and  horse
shoes are m anufactu red , as well as sheet-iron  
w ater pipe for pelton  wheels and  hyd rau lic
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H y d r a u l i c  E l e v a t o r  i n  O p e r a t i o n .

w ork. There are  m ilk p as teu riza tio n  p lan ts , 
m odern  bakeries, a  m odern  cold sto rage p lan t, 
brew eries, an d  a e ra te d  w ater, ice, &c. The 
m ail goes to  New Y ork  in  7 days by  plane.

H y d r a u l i c  M in in g .— The M edellin river 
is know n as th e  Porce R iver beyond  w here 
th e  R io G rande jo ins it  a t  th e  ra ilw ay  
s ta tio n  of Porcecito , an d  from  here i t  runs 
th ro u g h  a  deep v alley  for 35 km. u n til i t  opens 
ou t in to  th e  large a lluv ia l flats, w here th e  
P a to  dredges are s itu a te d  and  $1 per cu. yd . 
is n o t uncom m on. N ot all of th is  35 km . has 
been w orked, as th e  low er end  contains 
boulders app ro x im ate ly  18 in. d iam eter, 
a lthough  th e re  is p len ty  of gold am ongst 
them . The riv er is sw ift and  narrow  in p a rts , 
n o t p e rm ittin g  diversion, and  under these 
conditions th e re  is o ften  p rac tica lly  no gravel

in  th e  bed , and  com para tive ly  li t t le  gold in 
consequence, b u t w here th e  va lley  is wide 
enough to  p e rm it d iversion  of th e  r iv e r and 
th e  g ravel is of su itab le  size, as i t  is in  the 
u p p er half, h y d rau lic  e lev a to r m in ing  has 
been u n d e rta k en  as one-m an opera tions or 
sm all p a rtn e rsh ip s . I t  ta k es  ab o u t $100,000 
to  equ ip  a m ine w ith  d itch , p ipe-line, m oni
to rs, and  pum ps, a lthough  a  s ta r t  has been 
m ade w ith  m uch  less, an d  th e  p ropertie s have 
been ren te d  for an y th in g  from  12 to  22%  of 
th e  gold produced . T he av a ilab le  w ater 
r ig h ts  for th e  pum ps an d  m o n ito rs  are  an 
im p o rta n t consideration , as w ell as the  
abundance of gold. As an  in d ica tio n  of th is  
i t  m igh t be m en tioned  th a t  a t  L a C lara mine, 
n ea r P orcecito , th e  op era to rs  to o k  out 
$1,000,000 from  4 km ., th e  e x te n t of th a t

B o u l d e r s  l e f t  a f t e r  H y d r a u l i c  O p e r a t i o n s  a t  t h e  H o r m i g u e r a  M i n e
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mine, or $250 per m etre  on th e  average, and  
th is was done in  a period  of 18 years. In  
addition  th ey  ran  a large farm  in conjunction. 
The w orkm en w orked a lte rn a te ly  on th e  
river and  farm , as th e  s ta te  of th e  river 
perm itted . In  th e  w et w eather the  river m ay 
rise 6 ft. or m ore in a few hours, u sua lly  a t 
night. U nder these circum stances i t  m igh t 
flood th e  w orkings and  perhaps b u ry  the  
pum ps and m onitors, w hich m ust be pum ped 
out again w ith  a  spare pum p. E ven  sluice 
boxes have been upse t and  carried  aw ay, 
w ith or w ithou t, say, 50 to  100 lb. of gold 
content. The sluices do no t con ta in  m uch 
gold un til th ree  or four days before clean up. 
Usually w hen it  occurs th e  sluices upse t in

o ften  th a n  no t some 75 ft. in  w id th  and  where 
th e  gravel is w ide enough to  d ivert th e  river 
it m ay  occur in  the  ex isting  r iver bed or to  th e  
side. I t  is b e tte r  to  ascerta in  by  drilling. 
W here th e re  is extensive low flat land  to  the  
side, th e  riv er can often  be pushed  ab o u t 
w ith o u t p rev iously  digging a channel. 
G enerally, on th e  Porce an d  neighbouring 
rivers, a  long hole is excava ted  in th e  gravel 
by  d riv ing  th e  g ravel to  th e  pum p and  
delivering it  by  sluice to  th e  river. The gold 
recovered on bedrock m ay  resu lt in  an  
average of 50 cents per cu. yd . of excavation , 
especially where th e re  is sloping bedrock on 
the  inside of a  bend  in th e  river. There is 
often a concen tra tion  am ong a cluste r of

^  r'a¿prj '
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S t a r t i n g  a  H o l e  o n  t h e  P o r c e  R i v e r .

the  hole and  th e  gold is recovered. I t  is 
usual to  repa ir th e  dam age by  filling th e  hole 
with soft fine m ateria l by  m onitor from  the 
hillside and  pum ping  the  hole ou t again in 
four or five days. There are  considerable 
periods of fa irly  constan t d ry  w eather and  
others when tro u b le  m ay  be expected. Much 
of the  success of th e  operations depends on 
the  skill and  judgm en t of th e  operator. The 
same operators have been in te rested  a t 
various tim es also in  Segovia, on th e  Rio 
Grande, and  on th e  Porce, the  “ H orm i
gu era ,” and  “ La L eona.” The la tte r  is now 
being equipped. The im ported  sheets, 3 ft. 
long, are punched  to  tem p la te , rolled and  
riveted , la id  in place, and  s tak ed  or covered 
to  hold them  in p lace. The pipe, m ade up  in 
abou t 20 ft. lengths, is jo ined  as usua l by  
inserting  one end in th e  o ther and  securing 
them  w ith  wire a round  th e  lugs. A t the 
w orkings flanges are used.

The richest p a r t of the  channel is more

boulders, and  beh ind  or on th e  dow nstream  
side of a large boulder, m uch like any  o ther 
sw ift river w here gold is ob ta ined . If the  
bedrock is shallow er th an , say, 16 ft. it is 
p robable th a t  th e  ancien ts have tak en  it  ou t 
w ith  th e ir  w ater wheels. In  any  case when 
th e  excavation  for th e  new  channel has been 
com pleted, the  en trance and  ex it are broken 
th rough  w ith  a  m on ito r an d  the  river 
ad m itted . B o th  ends of the  section of the  
river to  be d iverted  are dam m ed up, using 
rocky m a teria l from  th e  hillside. The gravel 
is pum ped from  th e  d iverted  river channel 
an d  the  gold recovered in th e  sluices. On th e  
Porce an d  in A n tioqu ia  th e  sluice boxes are 
m ade of h a rd  wood an d  a  box is 10 ft. long on 
account of the  length  of th e  availab le tim ber. 
The w id th  is 38 in. a lthough  in some p a r ts  it 
is 42 in. depending on th e  size of th e  pum p to  
feed it. The sluice boxes m ay  ex tend  from  
100 to  150 ft., according to  circum stances. 
Some have undercurren ts .
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A t P lay a  R ica, w here th e  N usecito  joins 
th e  N are R iver over th e  d iv ide, so u th  from  
th e  N us d iv ision  of th e  P u erto  Berrio- 
M edellin railw ay , recen tly  a  la rger equ ip 
m en t w as in sta lled  costing  ab o u t $270,000, 
an d  earlier efforts resu lted  in  over $1 per 
cubic y ard . A djoining th is  p ro p e r ty , 
im m ed ia te ly  above, on th e  Rio N are, ano ther 
p ro p erty , th e  N udillales, is being  w orked. 
T he P la y a  R ica  d rilled  a rea  averaged  61 
cen ts per cubic y a rd  an d  th e  N udillales 
59 cents. R esu lts  have justified  th e  drilling  
in  b o th  cases, producing  m ore. On th e  
la st m en tioned  th e  channel is found to  have  
a  w id th  of ab o u t 75 ft., w ith  50 cen t g round 
to  th e  side.

W hilst m ost of th e  P orce has been w orked 
m ore or less, th e  R io N are, som ew hat fu rth e r  
from  th e  railw ay , has n o t been su b jec ted  to  
hy d rau lic  e leva to r operations, excep t those 
m entioned , an d  th a t  w ith in  th e  la s t tw o 
years. Of th e  69 km . of r iv e r  com prised  
on th e  N udilla les area, th e  low er half is 
su itab le  for h y d rau lic  e leva to r operations 
w here th e  r iv e r can  be d iverted . In tensive  
w ork  has been done in  th e  p a s t w here th e re  
w ere benches above w ate r level, b u t 10 to  
15 ft. is ab o u t th e  lim it for h an d  pum ps in  d ry  
w eather, an d  th e  g round  d rills 20 to  30 ft. 
T he p ro p e rty  has a  h is to ry . F o r ab o u t 30 
years in  th e  early  p a r t of la s t cen tu ry  off- 
and-on a ttem p s w ere m ade to  d iv e rt th e  
riv er a t  a  p o in t know n as th e  “ C ortada de 
N ud illa les,” w here th e  riv er m akes a  horse
shoe b en d  an d  th e re  is a  considerable differ
ence of level. W hen going th ro u g h  th e  
artific ia l cu t th e  au th o r was s tru ck  w ith  
th e  large am oun t of w ork  an d  persistence of 
th e  slave owners of over 100 years ago. T here

was very  lit tle  le ft to  do to  finish th e  cu t and 
d ivert th e  river, b u t i t  h ad  n o t been done. 
T hey  h ad  n e ith er m on ito rs n o r dynam ite , 
b u t w orked  b y  p ick  a n d  shovel. Likewise 
above th e  co rta d a  th e re  are  r iv e r  flats in 
fron t of th e  tow n of A le jan d ria  w hich were 
d rilled  years ago an d  for w hich a  d redge was 
o rdered  an d  sh ipped , b u t never a rr iv ed  on the 
p ro p erty  for reasons in  no w ay  connected 
w ith  th e  m erits  of th e  p roposition .

I t  is v e ry  in te res tin g  to  exam ine th e  gold 
from  th e  clean-ups a t  th e  various m ines. Not 
only is i t  possible to  recognize th e  gold from 
th e  feeders o r various au riferous side stream s 
th a t  co n trib u te  to  th e  r iv e r  deposit, b u t gold 
fish-hooks, an c ien t gold o rn am en ts  of small

size, earrings, nose rings, b racele ts, &c, are 
also found.

A t th e  p resen t tim e a  B elgian  com pany is 
erecting  a  m odern  5 ft. electric-driven 
e leva to r gold dredge n ear P orcecito , close to 
th e  m o u th  of th e  R io G rande, on th e  Porce 
R iver. I t  has been launched  an d  is being com
p le ted . The 300 kw. pow er p la n t is likewise 
being com pleted  rea d y  to  w ork  th e  dredge. 
A t the  sam e tim e h y d rau lic  e lev a to r operations 
are  being  ca rried  on by  th e  sam e com pany.

A pow er p la n t a n d  tran sm issio n  line are 
being in sta lled  a t  G uadalupe R iver, near its 
en trance  to  th e  Porce, for th e  c ity  of Medellin. 
The head  is 1,820 ft. an d  of th e  100,000 kw. 
availab le , 13,000 is to  be developed  to  s ta rt 
w ith . T hey  requ ire  a d d itio n a l c a p ita l to 
com plete it .  Cheap e lec tric  pow er is very  
necessary  for M edellin, a lth o u g h  th e y  have 
crude-oil and  fuel-oil from  th e  T rop ica l Oil 
Co. a t  B a rran ca  B erm eja , on th e  M agdalena 
river, an d  lign ite  coal a t  $10 per to n  from  
A m aga, on th e  ra ilw ay  to  th e  Cauca.

H y d r a u l i c  E l e v a t o r  a t  w o r k  o n  N a r e  R i v e r .



MINERAL ASSOCIATIONS IN CORNISH TIN LODES
By E. H . D A V ISO N , B.Sc., F.G.S., Lecturer in Geology at the Camborne School of Mines

T h e  author here  gives conclusions formed after a detailed  examination of material collected from many Cornish
tin lodes

In  th e  course of tw en ty  years s tu d y  of Cornish fissure lodes is th e  occurrence of
Cornish veinstones th e  w riter has been able p rim ary  m ineral zones which have been
to  recognize certa in  general rela tions betw een described by  various au thors. T hese are
the com position of th e  coun try  rock and  th e  shown in  T able 1.
m ineralization of th e  lode and  also betw een I t  is generally  accepted th a t  the
the gangue m inerals of th e  lode and  th e  m ineralization  of the  lodes orig inated  from
depth  of th e  p o in t re la tive  to  th e  orig inal th e  action  of m agm atic  solutions rising from
surface of th e  g ran ite . These po in ts  have th e  residual g ran ite  m agm a below, the
already been dea lt w ith  in  certa in  papers by  m etallic and  gangue m inerals being either
the au th o r.1 I t  is also well know n th a t  th e  deposited from  these solutions or being

F i g . 1 .— C a s s i t e r i t e , d a r k - g r e y , w i t h  Q u a r t z  
a n d  F l u o r i t e  i n  G r e i s e n , P a r c - a n - c h y  M i n e .

m etallic m inerals of th e  Cornish lodes are 
arranged in  a  series of overlapping P rim ary  
Zones which vary  in  re la tion  to  th e  g ran ite  
surface.2

The object of th e  p resen t paper is to  bring 
together th e  various observations an d  a t  th e  
same tim e to  incorporate  th e  resu lts of m ore
recent w ork w hich, to  a  g rea t ex ten t,
confirm previous ideas and  th u s  streng then  
the  views previously  expressed.

G e n e r a l  C h a r a c t e r s  o f  C o r n i s h  L o d e s .  
—The chief characteristic  fea tu re  of the

1 Davison, H andbook of Cornish G eology; 
P rim ary  Zones of Cornish Lodes, Geol. M ag., 
Nov., 1921 ; S tudy  of Cornish G ranite , Trans. 
R.G.S. Corn., 1927 ; Cornish Veinstones, Geol.
Mag., M ay, 1924, and  M ining  Magazine, Ju ly , 1924.

2 M acAlister, Geology of Cam borne and  Falm outh. 
Cronshaw, S truc ture  and  Genesis of T in  Lodes, 
Trans. I.M .M ., vol. xxx. Dewey, M ineral Zones of 
Cornwall, Proceedings Geol. Assn., vol. xxxvi.

F i g . 2 .— C a s s i t e r i t e , b l a c k , a n d  G a r n e t , d a r k -  
g r e y , w i t h  Q u a r t z , i n  P e g m a t i t e  f r o m  

W il l i a m s  S h a f t , D o l c o a t h  M i n e .

form ed by  the  reaction  of th e  solutions w ith 
th e  constituen ts of the  coun try  rock. D uring 
th is  process th e  tem p era tu re  would fall, 
upw ards, from  th e  g ran ite  surface which, a t 
th e  tim e w hen th e  lode fissures were filled, 
was covered by  a  g rea t thickness of overly ing 
rocks. I t  is therefore reasonable to  refer the  
p rim ary  zones of the  lodes to  th e  surface of the  
g ran ite  as a d a tu m  level an d  it  w ill be seen 
th a t  th is  m ethod  is justified by  th e  behaviour 
of th e  zones.

If th is  principle be adop ted  and  an  area 
of Cornish m ining coun try  such as th a t  
illu stra ted  in  Fig. 3 be stud ied , i t  would be 
expected  th a t  a  lode s itu a te d  as No. l ,  in  a  
position near the  m iddle of the  g ran ite  o u t
crop from  which a considerable thickness of 
g ran ite  has been rem oved by  denudation , 
to  have th e  characters of a  deep zone lode
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an d  th is  ac tu a lly  proves to  be th e  case as is 
show n b y  th e  m in e  records in  T able 2.

T h u s th e  zone exposed a t  th e  ou tcrop  of 
a lode depends on the  position  of th e  ou tcrop  
re la tiv e  to  th e  orig inal g ran ite  surface.

R e l a t i o n  o f  G a n g u e  M i n e r a l s  o f  L o d e  
t o  D e p t h . — I t  w ill have been seen from  the  
tab le  of p rim ary  zone m inerals, given above, 
th a t  no t only do th e  m etallic  co n stitu en ts  of 
th e  lode change w ith  increasing dep th , b u t 
th a t  th e  gangue m inerals also change and  
th is  change has been confirm ed b y  th e  recen t 
exam ina tion  of a  large num ber of veinstone

T a b l e

F i g . 3 .— R e l a t i o n  o f  L o d e s  t o  G r a n i t e  S u r f a c e  
AND M e TAMORPHIC A U R E O L E . 1. PORK ELLIS  
M i n e . 2 . P o l h i g e y  M i n e . 3 .  S t r a y  P a r k  M i n e . 

4 . L a m b r i g g a n  M i n e .

1

2. Copper 
Tin

I. Tin

M acAlisier. Crons haw. 
9. Calcite

Dewey. Davison.

8. P y rite  
Haem atite 
Siderite 
Q uartz 
F luorite

4. C a rb o n a te s  of 
I r o n  a n d  
M anganese

6. H aem atite 
L im onite 
Siderite 
P y rite  and 

M arcasite 
Pyro lusite

3. Galena 
Blende 
P y rite  
Ni.Co.Cu 
A rsenopyrite  
Q uartz 
C.hlarite

7. Galena 
B lende 
Chalcopyrite 
F luo rite

3. S u lp h id e s  o f 
A ntim ony 

S u l p h i d e s  o f  
P b  +  Ag, 
giving place 
in d ep th  to  

Zn

5. Galena 
B lende 
P y rite  
Q uartz  
Dolom ite 
Chalcedony 
M inerals ofU, 

N i, Co 
F luorite

6. Chalcopyrite 
Q uartz 
F luorite  
Tourm aline 
C assiterite 
Chlorite

5. Chlorite 
Tourm aline 
C assiterite 
A rsenopyrite  
Q uartz 
F luorite

4. F luorite  
Tourm aline 
C assiterite 
A rsenopyrite  
Q uartz 
Chlorite

2. Sulphides 
Copper 

+  W olfram  
+  Tin

of 4 . C halcopyrite 
W olfram  
A rsenopyrite  
Q uartz  
F lu o rite  
P y rite  
Ja sp e r

3. C halcopyrite 
W olfram  
A rsenopyrite  
Q uartz  
C assiterite  
C hlorite

3 . C assiterite 
A rsenopyrite  
Tourm aline 
Q uartz 
F luorite

2. C assiterite 
A rsenopyrite  
Q uartz 
Tourm aline

1. Q uartz 
W olfram  
A rsenopyrite  
C assiterite 
Felspar 
Tourm aline

1. Oxide of T in 
+  W olfram

2. C assiterite  
A rsenopyrite  
+  W olfram , 

n ea r g ran ite  
cupolas 

Chlorite 
Tourm aline 
Q uartz

1. C assiterite  
Q uartz 
T ourm aline 
Specular 

H aem atite
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T a b l e  2

M m e. 
Porkellis .

Polhigey . 
Old Dolcoath

S tray  P ark  

Lam briggan

Situation in  Fig. 1.
No. 1. N ear centre  of 

gran ite  outcrop.

No. 2. Close to  edge of 
gran ite  outcrop.

No. 3. In  th e  sla te  no t 
far from  gran ite  o u t
crop.

No. 4. In  th e  sla te  well 
aw ay from granite  o u t
crop.

Metals produced.
Tin.

T in +  little  sulphide. 
Copper in shallow levels. 
T in  below.
Lead Zinc shallow zone. 
Copper below.
T in below again.
Lead Zinc Silver.

Zone 
according to 

Davison.
1.

1.
3.

5 .
4.
3.
5.

specimens collected from  th e  w orking Cornish 
mines and  o thers from  old disused mines. 
These specim ens were exam ined under the 
microscope and  by  m eans of th e  co-ordinate 
m icrom eter, th e  re la tive  proportions of the  
more im p o rtan t m inerals being determ ined, 
while in some cases the  specim en of veinstone 
was crushed and  subjected  to  m icroanalysis 
by m eans of heavy-liqu id , m agnetic, and 
electrostatic, separations, th e  fractions being 
subsequently  exam ined under th e  m icro
scope. The resu lts of these determ inations 
are given in Table 3.

F rom  the  results in Table 3 it w ill appear 
th a t each type of veinstone is characterized by 
fairly well m arked  difference in com position 
from th a t  of the  others. Sum m arizing these 
characters th ey  are as follows :—

1. Greisens. Much m uscovite, little  
chlorite, no felspar.

2. Pegm atites. M uscovite and felspar 
with coarsely crystalline tex tu re.

F i g . 4.— C a s s i t e r i t e , d a r k -g r e y  t o  b l a c k , a n d  
T o u r m a l i n e , g r e y , w i t h  Q u a r t z  a n d  T o p a z  
i n  G r e i s e n , B e l o w d a  B e a c o n , S t . C o l u m b .

F i g . 5 .— C a s s i t e r i t e , g r e y  w i t h  b l a c k  b o r d e r , 
a n d  C h l o r i t e , g r e y , w i t h  Q u a r t z  i n  V e i n s t o n e  

f r o m  R o s k e a r  S h a f t .

3. Lodes in Slate. P redom inance of 
Chlorite.

4. Lodes ju s t below gran ite  surface. N ot 
so clearly  m arked  as th e  o ther types, b u t 
bo th  tourm aline and chlorite usually  present.

5. Lodes deep in granite. Presence of 
tourm aline and alm ost com plete absence of 
chlorite.

Type No. 3 is also characterized by  the  
occurrence of veinlets of cassiterite , of more 
th a n  one age, p ene tra ting  th e  slate, while 
ty p e  No. 5 usually  shows brecciation and  
often contains “ capel,” a  blue grey rock 
com posed of q uartz  sa tu ra te d  w ith  m icro
scopic needles of b lue tourm aline.

The above conclusions were confirmed by 
a  series of m echanical analyses of crushed 
tinstones. The figures ob ta ined  m ust n o t be 
tak en  to  represent the  ac tua l percentage of 
th e  m ineral in  th e  tin stone as th e  slime 
m ateria l w as n o t included in th e  determ ina
tion , they  do, however, indicate the  com para-

3— 5
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T a b l e  3

M ic r o s c o p ic  A n a l y s i s  o f  V e i n s t o n e s

Locality o f Sample.
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an
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L
im

on
it

e.

Greisens.1
St. M ichael’s M ount M M 1 m 1
Cligga H ead M M m 1 m
W heal Coates M m
Parc-an-chy M M m 1 M
Lady Gwendoline M M m 1

Pegmatites
R oskear . . . . M M m M m
W illiam ’s Shaft .
D olcoath  . . . . M M wi t h An dalu site and G ar n e ta nd A lbite
Cligga H ead M M M m

Lodes in  Slate above Granite.
W heal K itty  No. 1 M m m M

,, 2 . M m M m
,, 3 . M M
,, 4 . M M

R oskear Shaft No. 1 M M m
,, 2 . M M m
,, 3 . M m m M m m
,, 4 . M M m

M ount C arbis Mine M M
K ing E dw ard  Mine M M m m
W heal B usy M M m m m
W est Towan Mine M M m
L ev an t Mine No. 1 M m M

2 . M M M
,, 3 . M M M
,, 4 . M M M

Lodes ju s t  below Granite.
R oger’s Lode E a s t Pool M M m m m
Geevor Mine, No. 1 M m 1

,, 2 . M m m 1
,, 3 . M m m m
„  4 . M M 1
,, 5 . M M m

C litte r’s shaft M m M m
T resavean Mine, No. 1 M m M

,, 2 M m M m

Lodes well below the granite
surface.

J a n ta r  Mine, No. 1 M M 1
,, 2 . M M
,, 3 . M M 1

South  Francis M M m
Grenville Mine M M
South  Crofty, No. 1 M M m

,, 2 . M M m
,, 3 . M M m

Polhigey Mine, No. 1 .
,, 2 
,, 3

M M m

,, 4 . 
,, 5 .

B asset Mine M m M
D olcoath Mine M M m

1M : Large proportion  J. m :  M oderate p roportion  Ą - J .  1: Sm all p roportion
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F i g . 6 .— C a s s i t e r i t e , g r e y , W o l f r a m , d a r k -
g r e y , AND A r SEN O PY RITE, BLACK, W ITH  QUARTZ
i n  V e i n s t o n e  f r o m  R o g e r s  L o d e , E a s t  P o o l  

M i n e .

tive proportions of th e  m inerals presen t. 
These results are set o u t in T able 4.

The practical value of th is  classification 
of the various veinstones in to  types depending 
on the  position of th e  stone re la tive  to  th e  
granite surface is th a t  i t  is possible 
to determ ine from  an  inspection  of th e  
veinstone character w hat likelihood there  
is of persistence of th e  ore in dep th . F or 
example, a veinstone found a t surface in

F i g . 7 .— C a s s i t e r i t e , d a r k - g r e y  w i t h  b l a c k
BO RDER, AND M USCO VITE, SHOW ING MARKED 
CLEAVAGE, W ITH QUARTZ IN  V EIN ST O N E FROM 

PA RC-A N -CHY  M INE

T a b l e  4

M e c h a n i c a l  A n a l y s e s  o f  V e i n s t o n e s

Locality o f Sample.
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°//o V/o 0//o °//o °//o % 0//o °//o
Topaz

Greisen, L ady  Gwendoline . 42 28 5 2
C aF,

Greisen, Parc-an-chy Mine . 40 18 25 2
R oskear Shaft, average of C aF2

4 sam ples . 31 1-5 44 2 6 1
W heal K itty , average of 4

sam ples 38 20 45 1 2
Geevor Mine, average of 3

sam ples . . . 60 35 1-0 1-3
South Crofty Mine, average

of 3 sam ples 52 41 2 0-8
Polhigey Mine, average of 3

sam ples 47 45 0-8
Ja n ta r  Mine, average of 3

sam ples 51 42 1-2
L evant Mine, average of 4

samples 38 12 16 10 16 1

gran ite  coun try  com posed of quartz , chlorite, 
tourm aline, and  cassiterite essentially  would 
be m uch m ore likely to  persist to  a  consider
able dep th  th a n  a  fine grained veinstone 
com posed of quartz , tourm aline, and, 
cassiterite .

R e l a t i o n  B e t w e e n  t h e  M i n e r a l  C om 
p o s i t i o n  o f  t h e  G r a n i t e  a n d  i t s  
“  M i n e r a l i z a t i o n . ” — F u rth e r  investiga
tions were carried  ou t to  determ ine the
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ex ten t to  which th e  presence of “ m ineraliza
tio n  ” in  the  g ran ite  could be determ ined  by  
th e  m ineral com position of th a t  rock. The 
te rm  “ m ineralization  ” is used to  ind icate  
th e  presence of veins carry ing  m etallic  
m inerals. (This w ork was a ided  by  a  g ran t 
from  th e  R oya l Society.)

Sam ples w ere collected from  as m an y  
localities as possible, b o th  on surface and  
underg round , an d  in  th e  case of th e  u n d e r
ground  sam ples (which w ere largely  supplied  
b y  th e  m anagem ent of th e  various m ines), 
th e  position  of th e  sam ple re la tiv e  to  th e  
lodes w as ind icated . T hus th e  locality  of th e  
sam ple was described as being, (1) n ea r  a 
rich  p a r t of th e  lode, (2) n ear a  poor p a r t of 
th e  lode, o r (3) fa r from  any  lode.

Several m icroscope slides were cu t from 
each sam ple collected and  these were 
exam ined  under th e  m icroscope, w hile several 
of the  sam ples were sub jec ted  to  m echanical 
analysis. The resu lts  o b ta in ed  are given in 
T ables 5, 6, an d  7.

T he following conclusions seem  to  be 
justified.

1. In  areas w ith o u t lodes th e  granite 
u sually  ccn ta in s  m uch  b io tite , b u t seldom 
tourm aline.

2. In  areas w hich are h igh ly  mineralized 
the  g ran ite  alw ays ccn ta in s  som e tourm aline, 
u sua lly  accom panied b y  m uch  m uscovite.

3. N ear poor lodes of low tin  content 
b io tite  is usually  p resen t, b u t near rich  lodes 
it is invariab ly  absent.

T a b l e  5  

A.— G r a n i t e  a t  S u r f a c e

Locality.
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Remarks.

1. Areas without Lodes.
Long Downs 1 M M M M 1 1 1
B urnthouse M M M M 1 1 1
New Mill M M m M m 1 1 M
Castle an  D inas M m M M M 1
Sheffield Oy. . M M M m m 1 1 1
L am orna M M M 1 1 1
F a rm er’s Common . M M M m 1 1
P raze  . . . . M M m M m 1 1 1
Long Downs 2nd M M m M m 1
D elank Qy. M M m M m 1 1 1 1

2. Areas H ighly M ineralized.
B otta llack M M M M m M 1 1 1 1
Geevor . . . . M M 1 1 M M 1 1
Porkellis M M 1 M M 1 1 1
Parc-an-chy M m M M m M M
1st Belowda Beacon M m M M M M
2nd do. do. M m M M 1 1
W heal P rovidence . M m M M M 1 1 1
Tetloe . . . . M M 1 M M 1 1
Trow lesw orthy M M M M M 1 1 1
W orvas H ill . M M M M 1 1 1 1 1 fine

grain
D ing Dong M M 1 M m M 1 1 1
Polh igey  Mine M M I 1 M M 1 1 M
C arn B rea M M M M M 1 1 1
C ondurrow M M m M M 'M 1 1 1
L uxu lyan M M M 1

3. Areas with some
M ineralization.

C onstantine M M 1 M M m 1 1
Ponsanooth M M m M M m 1 foliated
Zennor . . . . M M 1 M M 1 1 1 1
C arn M arth M M 1 M m 1 1 1
St. Agnes M M m .M 1 1 1 fine

St. Dennis M M m M m 1 1 1
grain

Coverack Bridge M M M 1 1 1
St. D ay M M k m M 1 1 kaolinized

felspar
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T a b l e  6

B.— S a m p l e s  o f  G r a n i t e  f r o m  M i n e  W o r k i n g s
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1. i  resavean M ine.
345 Fm . level cross cu t S. M M 1 M M I 1 1 poor lode
370 Fm . level cross cu t M M 1 M M 1 1
395 Fm . level cross cu t W M M 1 M M 1 1 1

South Crofty M ine.
S. dipping lode 260 Fm . . M M 1 M 1 1 M 1 ,,

do. . . . . M M 1 M 1 1 M 1
N. d ipping lode 260 Fm . . M M M 1 M M 1 1 ,,

do. M M M 1 M 1 (
East Pool and Agar M ine.

N ear poor lode M M M 1 1 M 1 1 ,,
2. Tresavean M ine.

345 Fm . level F. W. M M M 1 M 1 1 1 1 rich lode
370 Fm . level M M M M 1 1 1 1 ,,
395 Fm . level cross cu t S. M M 1 M 1 M 1 lode fair
395 Fm . level cross cu t M M 1 1 M 1 1 1 1 • ,

South Crofty M ine
S. dipping lode 260 Fm . . M M 1 1 M M rich lode

do. M M M M } f
N. dipping lode 260 Fm . . M M M 1 , ,

East Pool and Agar M ine
Near good lode M M M M 1 1 1 1

1 M : Large proportion , m  : M oderate proportion . 1 : Sm all proportion.

The ind ications do no t seem to  be very  
decisive, b u t i t  appears th a t  th e  g ran ite  
com position does help one to  distinguish 
between hopeful and  hopeless areas. The 
tex tu re of th e  g ran ite  is also a  useful in 
dicator. In  highly m ineralized  coun try  th e  
felspar crysta ls of th e  g ran ite  are ill-form ed 
and are usually  m uch sericitized or kaolinized, 
but in unm ineralized  coun try  th e  felspars are 
fresh and unaltered , of large size, and  often 
idiom orphic or nearly  so.

Two specim ens m et w ith  in th is  investiga
tion deserve special notice. The first was 
altered g ran ite  from  W heal Coates, St. 
Agnes, which had  th e  com position of greisen 
w ith idiom orphic crysta ls of quartz , while

th e  felspar crysta ls h ad  been replaced by  
cassiterite . P seudom orphs of cassiterite after 
felspar have long been found a t  W heal C oates, 
b u t th e y  occurred in soft kaolinized granite. 
In  th e  case m entioned  above th e  rock was 
a  h a rd  tough  greisen. The second sam ple was 
a  greisen from  one of th e  St. A ustell clay 
p its , w hich was com posed of q u a rtz  and 
g ilbertite  m ica w ith  vein lets filled w ith 
coarsely crystallized  cassiterite and  fluorite. 
B o th  specim ens seem to  th row  ligh t on 
th e  origin of cassiterite , th e  first ind icating  
th a t  th e  t in  was carried  in a  w atery  m obile 
fluid, w hile th e  second suggests th e  associa
tion  of fluorine w ith  th e  deposition of 
cassiterite .

T a b l e  7 

M e c h a n i c a l  A n a l y s e s  o f  G r a n i t e s

Quartz and
Tourmaline.Locality. Felspar. Biotite. M uscovite.1

0//o °//o % °//o
0-61. Long Downs 54-8 6-9 4-2

2. New Mill . 55 • 1 7-5 1-2 nil
3. Sheffield Qy. 58-2 6-2 1 -8 2-3
4. L am orna  . 60-3 8-1 nil nil
5. Geevor 61-4 1-5 5-9 6-1
6. Polhigey Mine 59-3 2-1 6-2 6-9
7. Condurrow 60-3 nil 8-3 7-4
8. P arc-an-chy 59-4 nil 7-8 8-1 

+  F luor 5-8
1—4 D istricts void of m ineralization. 
5—8 M ineralized areas.
1 Includes lith ia  and fluor-bearing micas.



TH E  EARTH RESISTIVITY METHOD OF 
GEOPHYSICAL PROSPECTING

SOME T H E O R E T IC A L  CONSIDERATIONS

By G. F. T A G G ,

In  th e  Ju n e  an d  J u ly  issues of th e  
M a g a z in e  an  artic le  by  Mr. E . L ancaster- 
Jones appeared  w hich gave a  rep o rt on a 
specific resis tance su rvey  carried  ou t w ith  a 
Megger E a r th  T ester a t  Ilod  barrow , C um ber
land . In  th e  la tte r  p a r t  of th is  artic le  Mr. 
L ancaster-Jones developed th e  th eo ry  for a 
horizon ta l underly ing  s tra tu m .

The th e o ry  advanced  and  em ployed b y  
th e  A m erican users of th is  m ethod , is based  
on th e  assum ption  th a t  th e  bod y  of ea rth  
included  in  th e  te s t is  lim ited  su b stan tia lly  
to  th e  region ex tend ing  from  th e  line jo in ing 
th e  p o te n tia l electrodes to  a  d istance equal 
to  th e  electrode separation . C onsequently, 
if te s ts  are carried  ou t a t a  fixed position  
w ith  vary ing  electrode separations, an d  the  
values of th e  specific resistances ob ta ined  
are  p lo tted  aga inst th e  electrode separation , 
a b reak  or a b ru p t change in  th e  curve 
w ill be found, a t  th e  p o in t where th e  electrode 
separa tion  is equal to  th e  d ep th  of th e  
s tra tu m . No theo re tica l p roof of th is  
appears to  have  been given, an d  a  li t t le  
consideration  w ill show  th a t  theo re tically  
it  is unsound.

I t  has been show n by  Mr. L ancaster- 
Jo n es th a t  for a  h o rizo n ta l s tra tu m , th e  
ap p a ren t specific resis tance o b ta in ed  on 
m easurem ent is governed b y  th e  following

re la tio n  — =  1 +  4 F .
Pi

In  th is  expression
pa =  ap p a ren t specific resistance ob ta ined  

on m e a su re m e n t;
px =  specific resis tance of u p p er layer ;
F  =  th e  sum  of an  infin ite series of te rm s.
T he q u a n tity  F  is a c tu a lly  equal to

n =co | k n k" 1

„ . l l V l  +  f e n ; ) '  \ 4  +  ( 2 n ! ! ) 7

where

h  =  d ep th  of u n derly ing  s tra tu m  ;
a =  electrode in te r v a l ;
n  =  an y  positive in teger ;

k  =  —  — , in  which
Pi  +  Pi

p2 =  specific resis tance of second s tra tu m .
150
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The ra tio  p jp x  m ay  be ca lcu la ted  for 

definite values of ‘ k ,’ ‘ h  ’ a n d  ‘ a.’ As 
in  p rac tice  only  ‘ a ’ is  know n th e re  are 
tw o q u an titie s  ‘ h  ' a n d  ‘ k ' w hich are 
unknow n an d  if the re fo re  a  m e th o d  can be 
devised  of ob ta in ing  these from  th e  measured 
values of th e  specific res is tan ce  and  the 
electrode sep ara tio n  it shou ld  p rove of great 
service.

Consider th e  q u a n tity  ‘ k . ’ T h is m ay be 

1 - *
w ritten  a s  — an d  is the re fo re  dependent

1 +P-1
P2

only on th e  ratio p j p 2. T h u s ‘ k  ’ m ay  have 
a n y  v a lue  betw een  -j- 1 an d  — 1 ; th e  values 
of Pi!p2 corresponding  to  various values of

k ’ are  given in  T able I.

Table I
k. P1 /P2 k. Pi! Pz

1-0 l/oo -  1-0 oo
0-9 1/19 -  0-9 19
0-8 1/9 -  0-8 9
0-7 1/5-67 -  0-7 5-67
0-6 1/4 -  0-6 4
0-5 1/3 -  0-5 3
0-4 1/2-33 -  0-4 2-33
0-3 1/1-85 -  0-3 1-85
0-2 1/1-5 -  0-2 1-5
01 1/1-33 -  0-1 1-33
Zero. 1/1 Zero. 1

P ositive values of ' k  ’ correspond
th e  cond ition  th a t  th e  low er s tra tu m  has 
th e  h igher res is tiv ity , negative  values of 
‘ k  ’ occurring  w hen th e  re s is tiv ity  of the 
low er s tra tu m  is less th a n  th a t  of the 
surface layer.

F o r given values of th e  e lec trode separa
tio n  a an d  of k ,’ a  curve can  be drawn 
show ing th e  re la tion  betw een  pa/Pl an d  ' h.’ 
B y  g iv ing ‘ k  ’ th e  values in  T ab le  I  a series 
of curves can be d raw n  for one given electrode 
in te rv a l. W hen ' k  ’ h as  a  positive  value, 
how ever, i t  is m ore conven ien t to  express 
th e  resu lts  in  te rm s of co n d u c tiv ity  by 
p lo ttin g  th e  values of <q/<q in stead  of p, lpv 
oa being th e  ap p a ren t co n d u c tiv ity  as 
m easured, an d  cq th e  co n d u c tiv ity  of the 
surface layer. I t  is obviously  as easy  to 
o b ta in  these curves as those  show ing D l0 
since cr„/cq =  pxlpa. T yp ical curves, of the
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types ju s t described, are show n in Figs. 1, of th e  conduc tiv ity  ra tio  <rJ a v  w hile those 
2 an d  3, w hich are for electrode in te rv a ls  m arked  “ B ” are for negative values of
of 50, 100 and  150 ft. respectively . The sets ‘ k ’, and  show th e  varia tio n  of th e  resistiv ity
of curves m arked  “ A ” correspond w ith  ra tio  patpx. S im ilar sets of curves can be
positive values of ‘ k an d  show the  varia tion  draw n for an y  desired electrode separation .
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O 10 20 30 40 50 60 70 80 90 100

VALUE OF K  IN. FEET
F i g . 1.

C U R V ES  B 50  
ELECTRODE SEPARATION 50 F E E T
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<
>

■5k

<
>

VALUE OF 7i' IN FEET
F i g . 2 .

T he m ethod  in  w hich it  is suggested  th a t  
these curves m ay  be used is as follows : 
R esis tiv ity  m easurem ents are  first m ade w ith  
one or tw o sm all electrode in te rv a ls , th e  
electrodes in  each case being d isposed along 
th e  traverse  in  positions sym m etrical ab o u t 
the  selected s ta tion . The ob ject of these 
first m easurem ents is to  enable a  fairly  
accu rate  de term in a tio n  to  be m ade of th e  
resis tiv ity  of th e  surface s tra tu m . Then

fu rth e r te s ts  are  ca rried  o u t using  electrode 
in te rv a ls  of, say, 50 ft. a n d  100 f t. In  these 
twTo la tte r  te s ts  le t th e  values of th e  ap p aren t 
specific resistances be p an d  p" respectively . 
T hen  for th e  50 ft. in te rv a l, th e  value p jp 2 
is given b y  p'/Pi> th e  co rrespond ing  value 
for th e  100 ft. in te rv a l being p"/Pl. I f  these 
ra tio s  are g rea te r  th a n  u n ity , th is  ind icates 
th a t  p2 is g rea te r th a n  p1 an d  th e  reciprocals 
of these ra tio s  should  be tak en . T hese will

CURVES N2 M 0 0  
ELECTRODE SEPARATION 100 FEET

CURVES N2 B. 100 

ELECTRODE SEPARATION 100 FEET

80 100 120 140 160

VALUE OF h IN FEET
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F i g . 3 .

be a '\ax and  ct"/ct1 respectively . On referring 
to  the  curves in  Fig. 1, a  series of corre
sponding values of ‘ h  ’ an d  ‘ k  ’ can be 
read off for th e  values of p jp x =  p'/Pi or °f 
a ja x =  o' Ia x as th e  case m ay  be. A sim ilar 
set of values could be read  off th e  curves in 
Fig. 2 for p"/p i or cr"/o'1- These tw o sets of 
values can then  be p lo tted  in  th e  form  of 
curves of ‘ h  ’ ag a in st ‘ k  ’ and  th e  p o in t 
of in te rsec tion  gives the  values required . 
I t  is only necessary  to  tak e  a  few values, 
corresponding to  p o in ts  close to  w here the  
po in t of in te rsec tion  of th e  curves can be 
rough ly  estim ated  to  lie.

T his can best be illu stra ted  by  an  ac tua l 
exam ple. Suppose px is found to  be 5,000 
ohm s per inch cube and  th e  values of pa 
ob ta ined  in te sts  a t  50 ft. and  100 ft. electrode 
separations are p' =  4,500 ohm s per inch 
cube and  p" =  3,500 ohm s per inch cube. 
Then p'\px =  0-9 and  p7/°i = 0 - 7 .  These 
ratios are less th a n  u n ity  show ing th a t  p 2 
is less th a n  pv  an d  th u s  th a t  ‘ k ’ is n e g a tiv e , 
On referring  to  th e  “ B ” se ts of curves 
in Figs. 1 and  2, th e  following ta b le  (Table 
II) of values of ‘ h ’ and  ‘ k  ’ are  ob ta ined  
for th e  values of p’/p1 =  0-9 a't 50 f t., and  
p"jp1 =  0-7 a t  100 ft.
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Value

Table II
Value o f ' h ’ 

fro m  50 f t .  curves 
P' r\

Value o f h ’ 
fro m  100 f t .  crvs

p"
o f k. — - 0-9 

Pi
— = 0-7.
Pi—  0-1 25 ft.

-0-2 41 ,, 21-5 ft.-0-3 51-5 ,, 43-5 ,,
-0-4 59-5 ,, 60-5 ,,-0-5 64-5 ,, 71-0 ,,
-0-6 96-5 ,, 79-0 ,,
-0-7 74 ,, 87-0 ,,-0-8 78 ,, 92-5 ,,
-0-9 81 ,, 97-0 ,,
—  1-0 84 ,, 103- ,,

A brief inspection  of th is  tab le  shows th a t  
th e  req u ired  values are  app ro x im ate ly

th ree  curves in te rsec t a t  p o in ts  v e ry  close 
to g e th er g iv ing a  sm all tr ia n g le  of e rro r as in 
th is  case, i t  m ay  be assum ed  th a t  th e  v a r ia 
tions o b ta in ed  in  th e  a p p a re n t specific 
resistance are  due to  th e  p resence of an 
underly ing  s tra tu m  a t  a  d e p th  g iven  by 
th e  cen tre  of th e  tr ia n g le  of error. In  th e  
case under consideration  th is  w ill g ive h  ’ =  
58-5 ft. If th e  v a ria tio n s  o b ta in ed  are  n o t due 
to  an  underly ing  s tra tu m , i t  is highly 
im probab le  th a t  th e  re su lt o b ta in ed  w ith 
an  electrode in te rv a l of 150 ft. w ou ld  be in 
ag reem en t w ith  th e  values of 50 ft. and 
100 ft. As a  ru le , therefo re , th e  observa
tio n  m ade a t th e  150 ft. in te rv a l would

F i g . 4 .

'  h  ’ =  60 ft. an d  ‘ k  ' =  — 0-4. To d e te r
m ine th e  values ex ac tly  th e  se ts  of F igures 
in  T ab le  I I  are  p lo tted  in  th e  curves show n 
in  Fig. 4. T he p o in t of in te rsec tion  of these 
tw o curves gives ‘ h  ’ =  57 ft., ‘ k  ’ =  — 0-38.

I t  w ill be show n la te r  th a t  th e  presence of 
bodies o th e r th a n  ho rizo n ta l underly ing  
s t r a ta  w ill give resu lts  v e ry  sim ila r to  those 
described  above an d  i t  is desirab le to  check 
th e  resu lt o b ta in ed  b y  ta k in g  te s ts  a t  a  
th ird  electrode separa tion . T hus, suppose 
te s ts  are ta k e n  a t  150 ft. an d  pa is found  to  
be 2,900 ohm s per inch cube. T hen  in  th is  
■case p j p 1 is 0-58. A se t of values sim ilar 
to  those  in  T ab le  I I  can  be o b ta in ed  from  
Fig. 3 for an  electrode sep ara tio n  of 150 ft. 
a n d  p lo tted  as a  th ird  cu rve in  Fig. 4. If th e

serve to  in d ica te  w h e th e r th e  stru c tu re  
being  in v estig a ted  w as of th e  sim ple “ hori
zon ta l s tra tu m  ” ty p e  or n o t. If, for exam ple, 
a  value of 3,250 ohm s w as o b ta in e d  for the 
specific resis tance as m easu red  w ith  a  150 ft. 
in te rv a l, g iv ing a  ra tio  of pJ p =  0-65, 
th e  series of values of ‘ h  ’ an d  ‘ k  ’ corre
sponding  to  th is  in  Fig. 3 w ould  give the 
d o tte d  curve m arked  X  in  F ig . 4. T h is  w ould 
ind ica te  th a t  som e s tru c tu re  o th e r  th a n  a 
single u n derly ing  s tra tu m  is th e  cause of 
th e  v a ria tio n s  in  th e  a p p a re n t specific 
resistance. r

R eferring  again  to  th e  th e o ry  p u t foward 
b y  Messrs. G ish an d  R ooney, th a t  a m arked  
change in th e  g ra d ie n t of th e  ap p a ren t 
specific resistance curve is found  a t  an
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F i g . 5 .

FAU LT

P LA N E

electrode separation  equal to  ‘ h , ’ i t  w ill 
be seen from  th e  curves in  Figs. 1 to  3, th a t  
th is h as  no theore tical foundation . This 
has already  been p o in ted  ou t by  Mr. 
L ancaster-Jones, an d  th e  curves he ob ta ined  
from his p rac tica l observations also show 
no such sudden changes of g rad ien t.

D iscontinuities are, however, ob ta ined  if a 
traverse is m ade over a fau lt plane, an d  it  
m ay be of value to  give th e  resu lts  of a 
theoretical consideration corresponding to  
the  sim ple case of a  v ertica l fau lt. In  th e  
case where th e  line of th e  electrodes is a t  
righ t angles to  th e  p lane of th e  fau lt (Fig. 
5), i t  is to  be expected  th a t ,  as each electrode 
crosses th e  fau lt plane, a  d iscon tinu ity  
in  th e  curve show ing th e  ap p a ren t specific 
resistance will result. There are five different 
conditions, n a m e ly :—

(a) W hen C, D, E  and  F  are all in  th e  
region pv

(i) W hen C, D and  E  are in th e  région 
p1 and  F  is in  th e  région p 2.

(c) W hen C and  D are in  th e  région p1 and  
E  an d  F  a re  in  th e  région p2.

(d) W hen C is in  th e  région px and  D,
E  an d  F  are in  th e  région p2.

(e) W hen C, D, E  and  F  are ail in  th e  région
Pa

î t  can be shown th a t  th e  rela tions giving 
th e  ap p a ren t spécifie résistances in th e  five 
cases are

ia] p* _  !  , k  |  ____ ___ _____I s ____ \
( a ) p, - 1  +  k \ | ï Z T Î }  (4q2 — 1) J

P i

P«(b) f  =  1 +  k  
P  î

(2q +  2) J

<<-Mï+kS

(q2-

H - (2q +  1) +

(d)

\ -| _  --
Pi r i  —  k J (2q +  2) 

k ( l  +  k) I 1 )
(1 —  k) \  (2 — 2q) J

Pu /  =  1 +  k \  f  ! i k  /  i ________
Pi l 1 —  R J j_ l (2q +  1)

(2q +  2) 2

1 +  k
I 4q
l (4q2 — 1)

n C.OE IN REGION P, C O IN REGION p, C IN REGION p> p
C.DE F. IN REGION p, F IN R E G I O N E . F  IN REGION^ OE.F IN REGION Pi /  ^

VALUE 0Fv_______________________   A____
CENTRE 0F ELECTRODE SYSTEM IN p, REGION CENTRE 0F ELECTRODE SYSTEM IN f i  MEDIUM

F ig . 6.
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CENTRE OF ELECTRODE SYSTEM  IN Pl REGION CENTRE OF ELECTRODE SYSTEM  IN P l REGION

F ig . 7.

w here, q  =  d /a , 
px =  resistance of region to  le ft of p lane 

in d iag ram  ;
p2 =  resistance of region to  r ig h t of p lane 

in d iag ram  ;
pa =  ap p a ren t specific resistance ob ta ined  

on m e a su re m e n t;

k  = P 2 P1 as before ;
P 2 +  P i

d =  d istance of cen tre  of electrode system  
from  fau lt p la n e ;

a =  electrode separation .
T hese equa tions all lend  them selves to  

calcu lation  of th e  values of p jp 1 for different

values of ‘ k  ’ a n d  ‘ q ,’ i.e. d /a , an d  Figs. 6 
an d  7 show  se t of curves of pa/p1 or its 
reciprocal ara/o1 p lo tted  ag a in st d /a  for 
various values of ‘ k .’ The curves in  Fig. 6 
are  for positive  values of ‘ k , ’ in  w hich case 
th e  ra tio  aa/cr1 is used  for convenience, the 
curves in  Fig. 7 are  for negative  values of 
' k , ’ an d  th e  ra tio  p jp i  is used. There 
are four d iscon tinu ities  in  these curves 
corresponding  to  th e  p o in ts  a t  w hich each 
electrode in  tu rn  crosses th e  fau lt plane, 
and  consequen tly  these  d iscon tinu ities are 
sep ara ted  by  d istances corresponding  to  the 
electrode in te rva l. If a te s t is m ade along

F i g . 8.
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VALU E  OF a  THE E LEC TRO D E  SEPAR AT IO N

F i g . 9 .

a  line using a constan t electrode in te rval, 
and  four d iscontinu ities occur in  th e  curve 
a t d istances ap a r t corresponding to  th is 
in terval, th ey  will indicate th e  presence of 
a  fault.

If, in stead  of carry ing  ou t te s ts  along a 
line w ith  a  constan t electrode separation , 
tests  are m ade a t a  fixed sta tion , using 
varying electrode separations, th e  discon
tinu ities w ill only be tw o in num ber, as only 
two electrodes can pass th e  fau lt p lane ; in 
th is case th e  d iscontinuities will no t be so 
m arked. In  Figs. 8 and  9 are curves show ing 
the  varia tions in th e  ra tio  p„/pi or crala1 
w ith th e  value of th e  electrode separation  
where th e  d istance of th e  s ta tion , th a t  is, 
th e  d istance of th e  cen tre of th e  electrode 
system  from  th e  fau lt plane is 50 ft.

A nother case w hich can be investigated  
is th a t  of th e  effect of a  vertical fau lt p lane 
parallel w ith  th e  line of the  electrodes, as 
ind icated  in  Fig. 10, where 

p1 =  specific resistance of region in which 
electrodes are placed ;

p2 — specific resistance of region on far side 
of fau lt p lane ;

d  =  d istance of line of electrodes from  
fau lt p lane ;

a =  electrode separation  ;

T his is p lo tted  in th e  form  of curves in 
Fig. 11 for different values of d/a  and  ‘ k .’ 
F rom  these curves it  can be seen th a t  provided 
the  d istance of the  electrode system  from  the 
fau lt is four tim es th e  electrode separation 
th e  effect is p rac tica lly  negligible.

I t  w ill be seen th a t  the  curves showing the 
v a ria tio n  in the  ap p aren t resis tiv ity  in th is 
case are som ew hat sim ilar to  those corre
sponding to  th e  case of a  horizontal under 
lying s tra tu m . If, however, curves of th is  
form  are ob ta ined  in an  ac tu a l survey, it 
should be possible, as a  rule, to  determ ine 
w hether th e  effects are a ttr ib u tab le  to  a 
horizontal s tra tu m , by  com paring w ith  one

-a

<L

k  = i°2 Pi as before.
P 2 +  Pi

The value of pa is th en  given by  the  
expression

f. *

f t

Pf =  1 +  2 k 
Pi

FAULT
PLANE

F ig .  1 0 .
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an o th er th e  resu lts  ob ta ined  w ith  th ree  
electrode in te rvals as described earlier 
(page 154). If th e  th ree  sets of observations 
are consisten t, i t  is h igh ly  probab le th a t  the  
s tru c tu re  being  investiga ted  is of th e  
“ ho rizon ta l s tra tu m  ” type, b u t otherw ise 
some form ation  such as th e  one ju s t con
sidered  should  be sought.

The ex ten t to  w hich resu lts  ob ta ined  
theore tically  can be of assistance in  tra n s 
la ting  th e  observations ob ta ined  in th e  field 
m ust, of course, depend  upon  how  closely 
th e  ac tu a l fo rm ations investiga ted  app rox i

F i g . 11.

m ate  to  th e  conditions assum ed in  th e  
theore tical investigations. In  cases w here the  
p rac tica l conditions ap p ro x im ate  fairly 
closely to  those  w hich have  been considered 
above, th e  resu lts  of th e  th eo re tica l trea tm e n t 
given should  serve as a  useful gu ide to  the  
w ay  in  w hich th e  p rac tica l observations are 
to  be in te rp re ted .

In  conclusion th e  a u th o r  w ould  like  to 
express h is th a n k s  to  D r. H . M oore, the  
A ssistan t D irec to r of th e  B ritish  Scientific 
In s tru m e n t R esearch A ssociation, for his 
very  considerable gu idance a n d  assistance.
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LETTER t o  t h e  EDITOR
T h e  E d u c a t io n  o f  th e  E n g in e e r

Sir,— As an  old s tu d e n t an d  g rad u a te  of 
th e  C am borne School of Mines, and  one who 
has gained experience w ith  b o th  B ritish  and  
A m erican m ining com panies in  various p a rts  
of th e  w orld, I have read  w ith  g rea t in te rest 
your articles an d  th e  le tte rs  on “ The 
E ducation  of th e  E ngineer ”  w hich have 
appeared  in  th e  M a g a z in e .  W hile I am  n o t 
in a  position  to  say  an y th in g  ab o u t th e  
train ing  received by  s tu d e n ts  a t  th e  R oyal 
School of Mines, I  can  ce rta in ly  vouch for 
th a t  of th e  s tu d e n ts  a t  th e  C am borne School 
of Mines.

Irrespective of th e  m ining college or school 
a t  w hich a  s tu d e n t receives his technical 
train ing, I do n o t th in k  th e re  is very  m uch to  
choose betw een a  B ritish  or A m erican m ining 
g radua te  on th e  th resho ld  of his career, a t 
least th a t  has been m y  experience, and, 
therefore, I do n o t agree w ith  th e  s ta tem en t 
of Mr. Agnew “ th a t  th e re  is som ething 
radically  w rong in  th e  tra in ing  of th e  B ritish  
engineer.” I am  of th e  opinion th a t  i t  is 
during his professional career th a t  th e  
A merican, generally  speaking, gains decided 
advan tages over th e  B ritish  engineer w hich 
enable him  in m any  cases to  becom e a  m ore 
com peten t m anager an d  to  gain  m ore 
valuable experience th a n  his B ritish  cousin. 
This is due to  m an y  causes. F irs tly , in  m ost 
m ines in  th e  U n ited  S ta tes  i t  is possible for a 
young g rad u a te  to  o b ta in  a  job  on con trac t 
as a  m achine m an  or m ucker and  he can earn  
as m uch as an o th er g rad u a te  who has been 
engaged, say , as a  m ine-surveyor or sam pler. 
C onsequently m any  young engineers a fte r 
leaving college spend th e  first few years in 
w orking as o rd inary  m iners, and  so gain  very  
valuable experience. Secondly, if a  young 
engineer is engaged as a  surveyor or sam pler 
to  com m ence w ith  he is n o t k ep t in th is  job  
perm anen tly  b u t as o p p o rtu n ity  offers he is 
m oved ab o u t an d  m ay  be appo in ted  level- 
boss or shift-boss, depending on his abilities 
and  sense of responsibility . H e th u s 
acquires a  sound  knowledge of th e  principles 
of underg round  adm in istra tion , w hich afte r 
all form s th e  basis of sound m anagem ent. 
T hird ly , m ost A m erican m ines conduct the ir 
m ining operations on a  m uch larger scale 
th a n  B ritish  mines, excepting, of course, th e  
gold m ines of th e  R and , etc., and  as th is  
usually  ind icates low-grade properties, where

w orking costs are an  im p o rta n t factor, th e  
A m erican engineer gains fu rth e r  advan tages 
over th e  B ritish  engineer, as th e  ab ility  to  
produce low costs is also an  im p o rta n t item  
in  sound m anagem ent.

In  m any  B ritish-controlled  m ines shift- 
bossing an d  sim ilar jobs are le ft e ither to  
m iners or natives , w hilst th e  technically  
tra in ed  g rad u a te  is solely em ployed as a 
surveyor or sam pler. Surveying and  sam p 
ling are w ithou t doub t of g rea t im portance , 
b u t i t  m ust be a d m itte d  th a t  w hen one is 
em ployed in  e ither surveying or sam pling 
y ear a fte r y ea r i t  is a p t to  become 
m onotonous, w ith  th e  resu lt th a t  th e  young 
engineer looks upon th is  p a r t  of his career as 
a  necessary evil, b u t one th a t  m ust be 
endured  u n til such tim e as he can a t ta in  to  
th e  m anagem ent of a  m ine. W hen he finally 
does a t ta in  th is  position he finds th a t  he is 
sad ly  lacking in  his knowledge on a  score of 
details connected  w ith  th e  m anagem ent of a  
m ine, details w hich th e  A m erican engineer 
acquires in th e  first years of his career. The 
v ery  fac t th a t  m any  B ritish  m ining 
com panies now give preference to  B ritish  
tra in ed  engineers w ith  A m erican experience 
streng thens th is  view.

I h ea rtily  agree w ith  th e  rem arks of D r. C. 
B aring Horw ood, in his le tte r  in the  Ju n e  
issue, to  th e  effect th a t  th e  young  engineer 
should go underground  as m uch as possible 
and  “ aim  a t  u ltim ate  prom otion  to  assis tan t 
m anager or m anager th ro u g h  th e  jobs of 
shift-boss, m ine cap ta in , an d  underground  
m anager,”  b u t in  m any  cases th is  is n o t 
possible for th e  reasons s ta te d  above, nam ely, 
th e  young  g rad u a te  is engaged as a  m ine- 
surveyor or sam pler, while th e  shift-bossing 
is done by  a  “  rough-neck ”  m iner or by  a  
native.

T he rem arks of Mr. E rn es t R . W oakes in 
his le tte r, in  the  Ju ly  issue, are also w orthy  of 
consideration , as he recom m ends the  
su b stitu tio n  of m echanical engineering, book
keeping, an d  accounting for advanced  geology 
and  k indred  subjects, for i t  is ce rta in ly  m ore 
essential for a  m ine m anager to  know  som e
th ing  ab o u t m echanical and  electrical 
engineering an d  book-keeping th a n  i t  is for 
h im  to  be an  accom plished geologist. I  ad m it 
th a t  every  m ining engineer should  have a  
p rac tica l w orking knowledge of geology for 
every  d ay  needs, b u t th e  s tu d y  of th e  
advanced  form s of th is  science could be left 
to  th e  specialist.

Mr. L eonard  G. Brow n in  his le tte r, w hich 
also appears in th e  J u ly  issue, favours a
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system  w hich, in  m y  opinion, would, if 
adop ted , only  ag g rav ate  th e  position. H e 
appears to  condem n th e  system  of em ploying 
m ining g rad u a tes  as shift-bosses an d  s ta te s  
th a t  “  these positions should  be occupied by  
those w orking m iners who, by  th e ir  
experience a n d  en terp rise, have w orked 
th e ir  w ay  up  from  th e  o rd in ary  class of m iner 
an d  show n them selves to  be fit for m ore 
responsible positions.”  Surely  it  is ju s t as 
im p o rta n t for a  m ining .graduate to  ob ta in  
such experience, o therw ise how  can he expect 
to  becom e a  capable m anager ? In  m y 
opinion th e  tw o chief essentials of a capable 
m anager are (1) a  sound  know ledge of and  
p rac tica l experience in underg round  ad 
m in is tra tio n  an d  (2) his ab ility  to  handle 
labour, an d  these  qualifications canno t be 
gained  excep t b y  w orking up  th ro u g h  th e  
various stages from  level-boss to  m anager. 
T hey  ce rta in ly  can n o t be gained  in  th e  
position  of "  ass is tan t to  th e  m an ag e r,” as 
th is  job  is m ore or less th a t  of a  glorified 
office-boy.

In  conclusion, I w ould ad d  th a t  I do n o t 
ho ld  th e  view  or m ake an y  sw eeping s ta te 
m en t th a t  all B ritish  or A m erican com panies 
w ork  on th e  lines I h av e  ind icated . My 
s ta te m en ts  are of a  general ch a rac ter and  are 
th e  ou tcom e of m y  experience w ith  b o th  
B ritish  a n d  A m erican m ining com panies.

S. V. G r i f f i t h .
S antiago, Chile.

A ugust 12.

BOOK REVIEW
T h e  M in e r a l In d u stry  o f  th e  Far  

E ast. B y  B o r i s  P. T o r g a s h e f f .  
C loth, octavo, 510 pages, w ith  320 
s ta tis t ic a l tab les  and  14 m aps. Price 
40s. S h a n g h a i: Chali C om pany, L td .

T his is an  ex trem ely  in te resting  pub lica
tion , w hich gives deta iled  in fo rm ation  of 
a  po rtio n  of th e  globe ab o u t w hich th e  
general pub lic  knows very  lit tle  and  con
cerning w hich i t  is ex trem ely  difficult to  get 
au th en tic  in fo rm ation . The au th o r was 
som etim e lec tu rer in  th e  P ek in  N ational 
U n iversity  and  Com m ercial A ttache  in 
China an d  has prev iously  w ritte n  on certa in  
branches of th e  sub jec t in  th e  M a g a z in e .  
T he w ork has a  preface by  D r. W ong W en 
H ao, D irec to r of th e  Geological S urvey  of 
China, a n d  an o th er b y  D r. P . I. Polevoy, 
P residen t of th e  R ussian  F a r  E as te rn  
Geological Com m ittee.

The a u th o r has supp lem ented  th e  in 
com plete and  casual n a tu re  of th e  existing 
general and  official m in ing  lite ra tu re  on the 
F a r  E a s t by  in fo rm ation  collected  from  all 
th e  ex isting  geological in s titu tio n s  an d  official 
m in ing  b u reaux  of th e  te rr ito ry  em braced, 
an d  in  th is  w ay has m ade th e  book  as up-to- 
d a te  an d  com plete as is possible. The 
phraseology is in  places som ew hat un-English  
and  th e  spelling a t tim es a li t t le  s ta rtlin g , bu t 
in a  book w hich furnishes va luab le  inform a
tion  ab o u t th e  F a r  E a s t w hich is n o t read ily  
o b ta inab le  elsewhere these can  be overlooked 
and  tre a te d  as of lit tle  im portance . The m ain 
th in g  is th e  in fo rm ation  an d  th is  appears to 
be very  fu ll an d  generous. C om parison is 
m ade th ro u g h o u t th e  book w ith  th e  corre
sponding m ineral in d u s try  of adjacent 
countries, and  of th e  w orld  in general, which 
enables one to  get a tru e  perspective of the 
m a tte r  discussed. I t  is a  valuab le  addition  
to  o u r records of th e  m in era l in d u s try  of the 
w orld.

M u r r a y  S t u a r t .

Copies of the books, etc., mentioned under the 
heading “ Book R eviews” can be obtained 
through the Technical Bookshop of The Mining 
Magazine, 724, Salisbury House, London, E.C.2.

NEWS LETTERS
JO H A N N E S B U R G

A ugust 7.
H a lf  Y e a r ’s G o ld  O u tp u t .— F o r the

first half of th e  cu rren t y ea r th e  T ra n sv a a l’s 
gold o u tp u t is 5,263,045 fine oz., an d  exceeds 
th e  p roduction  for th e  corresponding  period 
of 1929 b y  79,030 oz. T here is an  advance of 
189,154 to n s in  th e  to nnage  m illed an d  an 
im provem ent of a p en n y  per to n  in the 
w orking revenue, w hile w orking costs per ton 
a t  19s. 9d. are  tw opence lower. T he working 
profit for th e  six  m on ths ended  Ju n e  30 last 
ind icates an  increase of £241,568, or 3d. per 
to n  m illed, an d  th e  d iv idends declared  during 
th e  period  to ta l  £8,283 m ore th a n  for the  
first half of 1929.

L ife  o f  th e  R an d  G o ld  M in in g  
In d u str y .— Some s tr ik in g  fac ts  concerning 
th e  “ life ”  of th e  W itw ate rsran d  gold m ining 
in d u s try  are m en tioned  in  th e  rep o rt of the 
In te r-D e p a rtm e n ta l C om m ittee on th e  labour 
resources of th e  U nion. T he rep o rt considers 
th a t  th e  m ines will reach  th e  p eak  of th e ir  
n a tiv e  labou r requ irem en ts a t  th e  end  of the  
cu rren t year, a f te r  w hich th e y  w ill experience
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a g radua l an d  progressive decrease in  the ir 
needs u n til by  th e  end of 1934 th e  requ ire
m en ts will to ta l 186,000 or 19,000 less th a n  
in 1930. In  1930 ab o u t 3,000 na tiv es  will be 
released as th e  resu lt of m ines closing down, 
and in 1931, 8,700 will be released, b u t in th e  
la tte r  y ea r new  m ines s ta rtin g  will require
5.000 natives , so th a t  th e  to ta l requ irem ents 
a t th e  end  of th e  y ear will be 201,300. No 
new m ines are  expected  to  s ta r t  in  1932, b u t
5.000 natives w ill be released as a  resu lt of 
mines closing down, an d  th e  requ irem en ts a t 
the  end of th e  y ea r will be 196,300. Mines 
closing dow n in 1933 w ill cause 4,300 natives 
to  be released, leaving th e  requirem ents a t 
the end of th e  year a t  192,000. In  1934
6.000 will be released, an d  th e  requ irem en ts 
a t the  end  of th e  y ear will be 186,000.

W orld's G o ld  S u p p lie s .— In th e  course 
of his P residen tia l address a t th e  an n u a l 
m eeting of th e  E conom ic Society of S outh  
Africa, D r. J .  E . H ollow ay, w ho is D irec to r of 
Census an d  S ta tistics, rem arked  th a t  accord
ing to  th e  G overnm ent M ining E ng ineer’s 
la tes t estim ate, th e  gold p roduction  of th e  
Union will, roughly , m a in ta in  its  p resen t 
level un til 1932. A fter th a t  it will g radually  
decline u n til 1938, an d  from  th a t  year onw ard 
it will fall aw ay rap id ly . One of th e  factors 
on w hich th e  es tim ate  is based is a lready  in 
process of change, nam ely , th e  cost of p ro 
duction. As prices fall, th is  will go down, 
and, consequently , a  larger body  of low- 
grade ore will com e w ith in  th e  region of 
payab ility . If th e  gold production  requires 
an absolute increase from  y ea r to  year, to  
keep pace w ith  th e  w orld’s needs, th en  prices 
will fall, and, to  some ex ten t, th is  will s tim u 
late gold production , w hich will, in tu rn , 
exercise a  restra in ing  influence on th e  dow n
w ard tren d  in prices. I t  is ca lcu lated  th a t, 
if costs fall by  2s. a  ton , there  will be no 
appreciable d im inution  of o u tp u t for the  
nex t eight or ten  years. Sim ilarly, if the  
available n a tiv e  labou r supp ly  is such as to  
render possible th e  w orking of all th e  m ines 
to  capacity , th e  effect w ill be th e  sam e. If, 
how ever, these conditions are g ran ted , th e  
T ransvaal w ill n o t y e t show an  abso lu te 
increase in  gold production  from  year to  year. 
The p roduction  of th e  res t of th e  w orld has 
been re la tive ly  s tead y  during th e  las t half- 
dozen years. E v en  if full allowance is 
m ade for increased production , resu lting  
from  m ore favourab le costs, i t  w ould yet 
seem  th a t  th e  w orld is m oving forw ard to  a 
period  of the  growing inadequacy  of its  gold 
supplies.
3 — 6

“ M a in  R e e f  ” in  O r a n g e  F r e e  S ta te .—
I t  is probable th a t  an o th er bore-hole will be 
p u t  down in  th e  H eilbron  d is tric t of th e  
O range F ree S ta te , w here prospecting  opera
tions have been proceeding for several years 
u n d er th e  d irec tion  of Mr. A. R . Saw yer, 
w ith  th e  ob ject of p rov ing  th e  ex tension  of 
th e  W itw ate rsran d  M ain Reef series. Mr. 
Saw yer believes th a t  th e  proposed bore-hole 
should reveal a  full an d  regu larly  bedded 
section of th e  M ain R eef zone a t  a  d ep th  of 
betw een 1,200 ft. and  1,600 ft. The zone, abou t 
100 ft. th ick , was encoun tered  in tw o previous 
bore-holes, b u t un fo rtu n a te ly  a  g rea t deal of 
th e  core was lost, only a  few rem n an ts  of 
ty p ica l b an k e t being b rough t up  a t  each pull. 
The New R a n d  Consolidated, L td ., having 
been vo lu n ta rily  liqu idated , it is reported  
th a t  a  syndicate w ith  a  sm all cap ita l is in 
course of being form ed to  b u y  th e  assets o f 
th e  la te  com pany and  to  p u t down th e  bore
hole recom m ended b y  Mr. Saw yer. The tw o 
old com panies p u t down 26 bore-holes and  
found th e  whole W itw ate rsrand  system , it  is 
said, as it  occurs on th e  R and , from  th e  
H osp ita l H ill sla tes to  th e  Main Reef zone. 
The proposed syndicate, in  which m any  of 
th e  shareholders of th e  old com pany are 
already  in terested , therefore hopes to  reap 
th e  fru it of th e  ex tensive and  system atic  
w ork done by  th e  old com panies. Mr. Sawyer 
will ac t as m anaging d irec to r and  consulting 
engineer to  th e  syndicate.

B e c h u a n a la n d ’s M in era ls .— In view of 
th e  fac t th a t  Chief Tshekedi has given notice 
to  te rm in a te  th e  B ritish  South  A frica 
C om pany’s m ining concession in th e  
B echuanaland  P ro tec to ra te  and  th e  Im peria l 
G overnm ent is a t  p resen t exam ining a  d ra ft 
proclam ation  to  regulate m ining in th a t  
te rrito ry , prospectors are w ondering w hether 
th ey  will be inv ited  to  tr y  th e ir  luck there. 
Those who know  th e  P ro tec to ra te  believe 
th a t  fossicking will be difficult for the  
ind iv idual, an d  it  seems th a t  only 
com panies w ith  a sufficient cap ita l available 
for prospecting  are likely to  accom plish 
an y th in g  of im portance. I t  is hoped, 
how ever, th a t  th e  proposed m ining regula
tions will give facilities to  the  individual 
prospector, for th e re  are p robab ly  m ore th a n  
one of th is  deserving class who are w aiting  an  
op p o rtu n ity  to  peg off g round upon which 
th e y  have “ k ep t an  eye ” in  th e  expectation  
of fu tu re  opportun ities. As far as ac tua l 
m ining has been done in  th e  P ro tec to ra te , 
th e  “ U nion Y ear Book ” s ta tes  : “ The only 
portion  of th e  te rr ito ry  in w hich gold m ining
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has, so far, been carried  on, is th e  T a ti 
d istric t. T his has been done on a  sm all scale 
for years. T he o u tp u t for th e  y ea r 1927-28 
w as 2,063 oz. of gold an d  157 oz. of silver (of a 
to ta l value of ¿8,675), aga inst 3,672 oz. of 
gold and  371 oz. of silver (valued a t  ¿15,469) 
in 1925-26, and  3,807 oz. of gold an d  418 oz. 
of silver (of a  to ta l value of ¿16,020) in 
1926-27. No o th e r m ining is referred  to , and  
th is  record  canno t be said  to  be encouraging. 
I t  is s ta te d  th a t  th e  C hartered  C om pany 
ob ta ined  th e ir  m ineral concession, som e 40 
years ago, a t  a  cost of ¿50,000, an d  th a t  no 
a t te m p t has been m ade to  com ply w ith  th e  
te rm s. W h a tev er th e  fac ts  m ay  be, i t  is 
p robable th a t  an  effort will now  be m ade to  
secure th e  opening up  of th e  co u n try  w here 
operations are  n o t likely  to  conflict w ith  
n a tiv e  righ ts and  privileges.

P o stm a sb u r g  M a n g a n e s e .— In  a  refer
ence here la s t m o n th  to  th e  m arket fo r th e  
low -grade ore p ro d u c t of th e  M anganese 
C orporation  a s ta te m e n t w as m ade  con
cerning a new  steel-m aking  process called 
th e  Thom as. T he T hom as process, of 
course, is no t new  a n d  th e  reference should 
have been to  th e  use of low-grade ore as a 
desu lphurizer in  th e  b last-fu rnace reduction  
of certa in  iron ores.

B R IS B A N E
J u ly  15.

W o rk  a t M o u n t Isa .— The to ta l num ber 
of m en now  em ployed a t  th e  M ount Isa  
m ines an d  w orks is 1,350. R ap id  progress is 
being m ade in  th e  construc tion  of th e  m ill, 
sm elters, an d  pow er-house. The diam ond-
d rill boring  cam paign is s ti ll being con
fined to  th e  B lack S tar, th e  “ show ” m ine 
of th e  M ount Isa  Com pany. In  four weeks 
on th a t  lode a  to ta l of 996 ft. of d iam ond 
drilling  was done in  five bore-holes. In  
No. 9B hole, w hich has been deepened to  
1,066 ft., th e  ore-body was cu t a t 822 ft. 
Assays to  d a te  show values as follow :—

L ead  Zinc Silver
%  %  oz./ton.

F ro m  927-952 f t   8 8 10'7 2 ’8
F rom  967-992 f t   7 0 7'0 5 ’0

In  bore-hole 13A, deepened to  713 ft., 
ava ilab le  assay values to  d a te  have been :— 

L ead  Zinc Silver
%  %  oz./ton.

F rom  561-581 f t   12 1 17 2 3 5
F rom  616-621 f t   17 2 6 '4 3'6

T he d rives an d  cross-cuts in  th e  grizzly 
and  hau lage levels in  th e  sam e m ine were

in M ay ex tended  for an  aggregate d istance 
of 354 ft. In  th e  Law lor shaft, on th e  Rio 
G rande lode, sinking has been resum ed, and  
a t  la tes t advices th e  d ep th  reached  here 
was 293 ft. The p ipe-line from  th e  Rifle 
Creek dam  to  M ount Isa, a  d istance  of 20 
m iles, has been finished to  th e  pow er-house. 
T his dam , w hich is now  full, has  a  capac ity  
of 1,400,000,000 gallons— a w ate r supply 
sufficient for th ree  y e a rs ’ opera tions, even if 
no ra in  falls for th a t  period. In  order, how
ever, to  prov ide for fu tu re  expansion  and  con
tingencies, th e  com pany has secured w ater 
righ ts over an o th er storage basin , on the 
L eichhard t R iver, w here th e re  is a  ca tchm ent 
area  of 10,000 square  m iles, an d  where 
th e re  is a perm an en t flow. T here has, a t  the 
sam e tim e, been enough w ate r of excellent 
q u a lity  for dom estic purposes prov ided  by 
bore-holes and  th is  h as  been la id  on the  new 
buildings.

C lo n cu rry  C o p p e r .— In  th e  Cloncurry 
field, th e  chief p roducer of copper in  Queens
land, th e  prevailing  low price of th a t  m etal 
is hav ing  a  depressing effect on o u tp u t, which 
has been declining for th e  p as t tw o or three 
m onths. Since th e  beginning of th e  year 
th e  p roduction  has fallen b y  m ore than  
one-half. Two im p o rta n t m ines— th e  D obbyn 
an d  O rphan— are still being worked 
fu ll-handed and  p roducing  th e  usual q u an tity  
of ore, b u t th e  low m a rk e t value has con
siderab ly  affected th e  payab le  lim it of the 
ore m ined . The tr ib u te r , how ever, who is 
w orking th e  rich  M ount O xide m ine, owned 
by  th e  M ount E llio tt C om pany, is still 
carry ing  on as usual, hav ing  th e  ore carted  by 
m otor-lorries an d  horse-team s to  th e  ra il
head  a t  D obbyn, ab o u t 80 m iles away. 
The T rekelano m ine, n ear D uchess, is closed 
down. O ver tw o -th ird s  of th e  ore ra ised  on 
th e  field s till goes for tre a tm e n t to  P ort 
K em bla, New S outh  W ales, th e  balance being 
forw arded to  th e  S ta te  sm elters a t  Chillagoe, 
N o rth  Q ueensland.

M o u n t C o o lo n  G o ld f ie id .— A large 
Lonhon corporation  (the A u stra l D evelop
m en t Com pany) has la te ly  ta k en  a  w orking 
option  over th e  th ree  p rincipal m ines on the 
M ount Coolon goldfieid. The rep resen ta tive  
of th e  com pany in A u stra lia  is Mr. A. J . 
Jones, la te  M inister for Mines in th is  S tate . 
This field is s itu a te d  betw een C lerm ont and  
C harters Towers, an d  is ab o u t 70 m iles from  
th e  te rm inus of th e  ra ilw ay  from  Bow en to  
th e  Bowen R iver coalfield. The m ines w orked 
have been sm all b u t consisten t producers of 
gold for several years. Of th e  th ree  th a t  are
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under op tion , th e  d is tric t inspector of m ines 
reports th a t  th e  w ork done on them  during  
the p as t th ree  years has im proved the ir 
prospects. Over a leng th  of 1,300 ft., the 
lode has been found to  increase in  size and  
value when passing in to  the  sulphides. Ore 
w orth £5 and  £7 a to n  has been raised  from 
two shafts.

P ro p o sed  G o ld  B o n u s .—F o r some tim e 
an intense cam paign in  favour of the  
granting  by  th e  F edera l G overnm ent of a 
bonus on gold produced in A ustra lia  has been 
carried on th ro u g h o u t th e  Com m onw ealth. 
The proposal, which o rig inated  in  W est 
A ustralia, has m et w ith  m uch opposition, 
bu t has been supported  by  p rac tica lly  all 
the S ta te  G overnm ents. As an  outcom e of 
the propaganda, th e  P rim e M inister (Mr. J . 
A. Scullin) was a few days ago m et by  w hat is 
described as the  m ost rep resen ta tive  dep u ta 
tion th a t has y e t assem bled a t C anberra, the  
new capital. I ts  ob ject was to  urge Mr. 
Scullin to  concur in the  paym ent by  the  
Com m onwealth of a  bonus of £1 per oz. on 
all gold of s ta n d a rd  value produced  w ith in  
the Com m onw ealth over a  period of ten  
years. All th a t  he w as able to  offer th e  
deputation , how ever, was his sym pathy , 
rem inding th e  d epu ta tion  th a t  th e  W iluna 
gold-m ining com pany, in W estern  A ustralia, 
had in troduced  a new  process for the  t r e a t
m ent of low -grade ores, an d  th a t  the 
Com m onwealth G overnm ent had  undertaken  
to back a  guaran tee  of th e  G overnm ent of 
th a t S ta te  to  th e  am oun t of £300,000 for 
the conduct of experim ents w ith  th e  process. 
In  1922 th e  annual p roduction  of gold 
in A ustralia  was £3,545,000, while in  1928 
it was £1,944,000.

H e lp in g  G o ld  O u tp u t .— In  Q ueensland 
a patrio tic  schem e has been launched which 
it is hoped w ill increase the  o u tp u t of gold 
and a t th e  sam e tim e reduce the  num ber 
of unem ployed in  th e  S ta te . The in ten tion  is 
to  form a  com pany, w ith  a cap ita l of £50,000 
in 1,000,000 shares of Is. each ,fo rth ep u rp o se , 
firstly, of re-opening a  well-known m ine on 
an old no rthern  goldfield (the H odgkinson), 
and, secondly, of investigating  o ther prom is
ing gold m ines on the  sam e field. The G overn
m ent has g ran ted  a  concession over four 
areas, to ta lling  660 acres, to  th e  proposed 
com pany, free of ren t, conditionally  on its 
spending an  am oun t of a t  least £2,200 a year 
on developm ent w ork . The C entral A ustra lian  
E xp lo ration  Com pany, L td ., is ano ther com
p an y  th a t  has been form ed in  connexion 
w ith the  search for gold. I ts  im m ediate

purpose is to  find a lost reef in  th e  in terio r 
of A ustralia. A six-wheeled m otor-truck , 
w ith  valuable equipm ent, has already  been 
despatched  to  Alice Springs, the  term inus 
of th e  N orthern  T errito ry  railw ay from 
Adelaide. Mr. H . R. L assitter, who accom 
panies th e  p a r ty  sen t ou t, claim s th a t  he 
discovered th e  reef 30 years ago. Aeroplanes 
are to  be used for surveying purposes.

T h e  L ate  C o a l S to p p a g e —The ac tua l 
agreem ent under w hich the  N orthern  
A ssociated coal m ines of New S outh  W ales 
were re-opened included  th e  following con
d itions : (1) The ra te s  of all con tract w orkers 
shall be reduced 12£% , and  wages of all 
day-labour em ployees by  6d. per shift. 
(2) The federation  agreed th a t  th e  legal righ t 
of colliery m anagers to  dism iss employees 
shall n o t be questioned. In  th e  event of any  
dism issed em ployee feeling th a t  he has been 
unfairly  dea lt w ith , a  com m ittee shall be 
appo in ted  consisting of tw o p rop rie to rs’ 
represen tatives and  tw o represen tatives of 
the  federation  for th e  purpose of considering 
th e  case, and  in  no circum stances shall a 
stoppage tak e  place w hile th e  m a tte r  is 
under consideration. (3) The federation 
undertakes n o t to  place any  restric tion  on 
o u tpu t. (4) The federation  agrees th a t  it 
w ill tak e  all steps possible to  avoid  p e tty  
stoppages. (5) The proprie to rs agree th a t  the  
m en shall be re-engaged in  the ir order of 
sen iority  in  the  various classifications. (6) 
T he te rm  of agreem ent shall be for twelve 
m onths. N o tw ithstand ing  the  fourth  con
dition , up  to  a  few days ago stoppages a t 
different collieries on th e  northern  field of 
New South W ales had  occurred on an  average 
of once a week since w ork was resum ed a t th e  
associated p its  five weeks previously. There 
is also a  th re a t of trouble w ith  th e  South 
Coast m iners, owing to  an  expected reduction 
of th e ir  wages. The coal exported  during 
Ju n e  from  N ewcastle, how ever, for places 
outside th e  S ta te , am oun ted  to  137,000 
tons— the largest q u an tity  in any  one m onth  
during  th e  p ast fifteen years.

B ro k en  H ill M in es.— In  an  effort to  m eet 
existing m ark e t and o ther conditions, th e  
B roken H ill P rop rie ta ry , th e  Sulphide 
Corporation, and  Block 14 com panies a 
fo rtn igh t ago placed before th e  B arrie r 
In d u str ia l Council a  suggested tem porary  
arrangem ent to  keep th e  m ines open. In  
th is a rrangem ent th e  unions were asked to  
assist by  consenting to  a reduction  of 17|-% 
in wages. The resu lt, however, was a definite 
refusal by  the  unions to  co-operate in the
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proposed arrangem ent. I t  is believed th a t  
th is  decision w ill re su lt in  th e  im m ediate 
closing of th e  P ro p rie ta ry  m ine, and  th a t  
th is  closure w ill be followed by  th a t  of Block 
14, and  th e  slackening of hands a t  th e  
C entral m ine. The B ritish  Mine was closed 
a t  th e  end  of Ju n e . A bou t 1,000 m en  are 
a lready  w orkless th rough  th e  stoppage of 
m ines th a t  have  already  ceased w ork, and  
th e  closing of o thers th a t  are  to  be sh u t 
down w ill resu lt in  1,000 ad d itio n a l being 
added  to  th e  unem ployed.

N e w  G u in e a  A ir w a y .— G uinea A irways, 
L td ., hav ing  to  m eet g rea tly  increased 
business, have ordered  a  new  large th ree- 
engined Ju n k e r aeroplane, as well as an o th er 
sm aller Ju n k e r m achine of a  ty p e  s im ilar to  
th a t  of th e  one a t p resen t in  use. T he com 
p an y  is increasing its  cap ita l from  £50,000 
to  £100,000. The M ining T ru s t, L td ., has 
decided to  m ake a  tra c to r  ro ad  to  its  m ines, 
su itab le  for th e  tra n sp o rt of an y  heavy  
w eight and  for all o th e r purposes.

V A N C O U V E R
A ugust 9.

M in e r a l P r o d u c tio n  fo r  F irst H a lf  
o f  1 9 3 0  .— The P rov inc ia l D ep a rtm en t of 
Mines has issued  th e  following es tim a te  of 
m ineral p roduction  of B ritish  C olum bia for 
th e  first half of th is  y ear : Gold 79,000 oz., 
silver 5,600,000 oz., copper 47,000,000 lb., 
lead  163,000,000 lb ., zinc 120,000,000 lb., 
coal 959,885 long tons, s tru c tu ra l m a teria ls  
a n d  m iscellaneous m inerals an d  m etals  to  th e  
value of $2,305,000, The chief fea tu re  of th is  
m e ta l p roduction  is th a t ,  desp ite  th e  m arked  
decrease of m e ta l prices, com pared  w ith  th e  
corresponding  period  of 1929 th e re  was an 
increase in th e  p roduction  of all m a jo r m etals  
w ith  th e  exception  of copper. T his has been 
m ade possible by  large p roduction  from  a  few 
m ines in  w hich th e  la te s t labour-sav ing  
devices in m ining, tra n sp o rt, and  tre a tin g  the  
ores have been used  on large ore-deposits. 
T he bu lk  of th e  lead  an d  zinc cam e from  the  
Sullivan m ine, th e  copper from  the  B ritan n ia , 
B onanza, Copper M ountain , an d  H idden  
Creek m ines, and  th e  silver from th e  Sullivan 
and  P rem ier m ines. Im p o rta n t p roductions 
of lead  and  zinc cam e from  th e  M onarch m ine 
an d  of silver from  th e  P rosperity , b o th  new  
m ines th a t  were b ro u g h t to  p roduction  
tow ard  th e  close of la s t year. T he falling  off 
in copper p roduction  was due to  cu rta ilm en t 
of o u tp u t by  th e  G ranby  C onsolidated

M ining, S m elting  an d  Pow er C om pany a t  all 
its  m ines in league w ith  m a n y  U n ited  S tates 
copper producers w ith  th e  hope of uphold ing  
th e  price of copper. The fu til i ty  of th is  has 
been d em o n stra ted  an d  now  G ran b y  is again 
o pera ting  its  p roperties a t  or n ear capac ity . 
Owing to  lack  of d em and  an d  low prices no 
b ism u th  was p roduced  an d  th e  cadm ium  
p roduction  decreased 38%  as com pared  w ith 
th e  first half of 1929. B o th  m e ta ls  are  by
p roducts a t  th e  T ad an ac  sm elte r an d  residues 
from  w hich  th e y  are o b ta in ed  are being 
s to red  for a  b e tte r  m a rk e t. T he coal pro
duction  fell aw ay 18%  as com pared  w ith  the 
first half of la s t year. Owing to  th e  deplor
able cond ition  of th e  coal m in ing  industry  
an d  th e  large am o u n t of u n em ploym en t a t 
th e  collieries, th e  H on. W . A. McKenzie, 
M inister of Mines, ca lled  a  conference of 
rep resen ta tiv es  of th e  m ine opera to rs , miners, 
an d  consum ers of coal, w ith  a  view  to  dis
covering w h a t steps can  be  ta k e n  by  an y  or 
all of those  in v ited  to  th e  conference and  the 
G overnm ent to  im prove th e  cond ition  of the 
in d u stry . The conference is in  session a t  the 
tim e of th is  w riting . T he on ly  base m etal 
an d  silver m ines now  p roducing  b y  com pany 
opera tion  are those  a lready  m en tioned , the 
g roup of h igh-grade silver m ines on W allace 
M ountain  ; th e  P o rte r-Id ah o , w hich the 
P rem ier Gold M ining C om pany has recently  
b ro u g h t to  p ro d u c tio n , an d  th e  P lane t, a t 
S tum p  L ake, in  th e  N icola div ision . The 
la s t is ab le to  con tinue  ow ing to  th e  gold 
co n ten t in  th e  ore. C o ncen tra te  from  the 
m ine averages ab o u t $200 per ton , of which 
u sua lly  s ligh tly  m ore th a n  half is in  gold. 
A lit t le  ore is being p roduced  from  several 
m ines by  tr ib u te rs , who, ra th e r  th a n  be idle, 
a re  co n ten t to  w ork for them selves, usually  
a t app reciab ly  below  th e  n o rm al w age rate. 
T he slum p in  sm all-scale b ase-m etal m ining, 
too , has caused  m a n y  m iners to  go in to  the 
h ills in search  of gold, an d  a lready  some 
resu lts  are being ob ta ined . Of five groups of 
lessees on O. K. M ountain , n ea r R ossland, 
tw o have s tru c k  rich  ore, one on th e  M idnight 
and  th e  o th e r on th e  Gold D ip  claim s. B oth 
are sack ing  an d  sh ipp ing  ore, w hich is the 
ch a rac teris tic  h igh-grade m a te ria l th a t  is 
found in  narrow  veins on th e  m ountain . 
I t  is essen tia lly  a poor m a n ’s p rospec t, though  
several poor m en have assu red  for them selves 
com fortab le conditions for life from  th e  ores 
on O. K . M ountain .

T h e  K o o te n a y s . —  R eeves-M cD onald  
Mines an n u a l rep o rt, w hich was p rese n ted  a t 
th e  an n u a l general m eeting  on J u ly  31, m u s t
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have le ft th e  shareholders ra th e r  in a 
q u an d a ry  as to  th e  value of th e ir  holdings 
when th e  p resen t unsa tisfac to ry  condition  
of the  zinc m a rk e t is considered. The rep o rt 
is for th e  fiscal y ea r ended F eb ru a ry  28,1930. 
I t  shows th a t  th e  com pany spen t $141,019 on 
developm ent during  th e  year, w hich brough t 
the to ta l expend itu re  since form ation  up to  
$200,262. P end  Oreille Mines and  M etals 
Corporation, w hich, according to  th e  report, 
holds a contro lling  in te rest in Reeves- 
McDonald, advanced  $103,920, w hich is to  
bear no in te rest, to  enable developm ent on a 
scale dem anded by  th e  policy of th a t  com 
pany. Besides developm ent $30,056 was 
spent on p la n t and  equ ipm ent. The R iver- 
Level tunne l was advanced  3,545 f t., b ringing 
the to ta l leng th  to  3,875 ft. and  bring ing  it 
in to  the  Reeves ore-body a t  a d ep th  of 885 ft. 
on the  d ip  of th e  lode below th e  Reeves 
tunnel and  1,185 ft. below  th e  apex  of the  
outcrop. Sam pling over 1,300 sq. ft. of the  
Reeves ore-body gave an  average of 1 T %  of 
lead and  7’3%  of zinc. E x p lo ra tion  by 
surface open-cuts, underground  w orkings, or 
d iam ond drilling  has ind icated  th e  existence 
of seven ore zones, on w hich, as yet, enough 
developm ent has n o t y e t been done to  perm it 
of an estim ate  of th e  ore reserve. The 
extension of th e  R iver tu n n e l 1,000 ft. m ay 
be expected to  open th e  B. L. ore zone a t  a 
depth  of 840 ft. on th e  lode and  2,000 ft. 
below outcrop , and  th e  N orcross and  
O’Donnell ore zones a t  ab o u t 500 ft. All 
developm ent has been suspended pending 
a more sa tisfac to ry  condition  of th e  zinc 
m arket.

Noble F ive Mines rep o rt for th e  17 
m onths’ period ended A pril 30, 1930, shows 
th a t the  com pany m ade a  n e t operating  
profit of $13,623. Betw een F eb ruary , 1929, 
when the  m ill was s ta rted , and  F ebruary , 
1930, w hen m ine and  mill were closed because 
of low m eta l prices, 23,000 tons was m illed 
and produced 214,076 oz. of silver, 1,987,934 
lb .'o f  lead, and  1,534,550 lb. of zinc, which 
brought a  re tu rn  of $185,216. W hen the 
mine was closed 30,000 tons of ore h a d  been 
developed read y  for stoping. The drive on 
the  D eadm an ore-shoot on th e  1,800-ft. level 
has exposed a  leng th  of 450 ft. in  ore. The 
shoot h as  been developed upw ard  to  the  
1,700-ft. level an d  above is v irg in  ground  to  
the  1,000-ft. level. The 800-ft. level on the 
Noble F ive vein has been ex tended  1,000 ft. 
an d  a  good shoot of ore h as  been exposed. 
The 700-ft. level was being advanced  to  pick 
up  th is  shoot when th e  m ine was closed.

The m ine and  p lan t are in excellent condition 
an d  can  be re s ta r te d  d irec tly  m e ta l prices 
w arra n t it.

C ap ta in  C. E . H u tto n , of London, who 
represen ts th e  E ng lish  shareholders in  Reno 
Gold Mines, recen tly  v is ited  the  m ine, and 
expressed h im self as being deligh ted  w ith 
progress th a t  has been m ade since his v is it of 
la s t year. The m ill was s ta rte d  on A ugust 
15,1929, an d  to  th e  end  of Ju ly  has produced  
gold to  th e  value of $112,500. A ccording to  
Mr. O. C. T hom pson, general m anager for the  
com pany, th e  m ine is developing b e tte r  th a n  
w as expected. Two ore-shoots, one 210 and  
th e  o ther 200 ft. long, have been opened on 
four levels on th e  m ain  vein. A cross-cut 
from  No. 3 level has opened a second vein  a t 
th a t  dep th . F ive  para lle l veins have been 
exposed a t  th e  surface. V alues are reported  
to  be runn ing  from  $120 to  $170 per ton  ;
8.000 tons has been broken  in th e  m ine. The 
m ill has a  capac ity  of 30 tons daily  and  is 
recovering 97%  of th e  gold conten t.

W est K ootenay  Power and  L ight Com pany 
is s ta rtin g  to  develop ano ther hydro-electric 
s ta tio n  on th e  K ootenay  R iver a t  ab o u t two 
m iles above its  U pper B onnington Falls 
sta tion . The river a t  th is  po in t is expected 
to  develop 30,000 h .p , and  w ork w ill be 
pushed w ith  th e  hope of bringing th e  s ta tion  
in to  service for th e  seasonal w ater shortage 
of th e  w in ter of 1931-1932. E ngineering 
difficulties have developed in th e  Adams 
R iver p lan t, to  the  east of K am loops, and  it is 
feared th a t  th e  p la n t w ill no t be available 
u n til a fte r  th e  new  p la n t on th e  K ootenay  
R iver. The com pany has filed its  plans for 
th e  developm ent of th e  P end  d ’Oreille R iver, 
w here it  expects to  develop 275,000 to
300.000 h .p ., w ith  th e  P rovincia l W ater 
Board , w hich has reserved its  decision. 
Reeves-M cD onald Mines again m ade a p ro
te s t aga inst th e  plans.

C a n a d ia n  N a tio n a l R a ilw a y  B e lt.— 
D r. J . M cIntosh Bell, who recen tly  m ade an 
exam ina tion  of D uth ie  Mines holdings for 
th e  A tlas E x p lo ra tion  Com pany, w hich owns 
822,294 of th e  1,822,294 ou tstand ing  shares 
in  th e  com pany and  holds an  option  on th e  
whole of th e  treasu ry  stock, has recom 
m ended th a t  developm ent w ork be resta rted . 
He found th a t  th e  extension of the  H enderson 
vein in to  th e  C anary and  H um m ing B ird  
groups, w hich th e  com pany has acquired , 
carries besides silver, lead, and  zinc, im por
ta n t  gold values over a  w orkable w id th  and  
he considers th a t  th is  p a r t  of th e  p ro p erty  is 
w orthy  of fu rth e r developm ent. Some high
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gold assays have been ob ta ined  from  sam ples 
from  th e  G lacier Gulch group, on H udson 
B ay M ountain, near Sm ithers. The group 
a t tra c te d  a tte n tio n  la te  in la s t fall because of 
th e  d iscovery of b ism u th , b u t w in te r set in 
before m uch  exp lo ra tion  could  be done. 
A series of open-cuts have now  been m ade on 
w hat ap p ear to  be tw o p ara lle l veins 
sep ara ted  by  only a  sm all w id th  of rock, and  
the  whole ranging  from  3 to  11 ft. in w idth . 
The veins are well m ineralized  w ith  a w hite 
m ineral, th e  n a tu re  of w hich has n o t y e t been 
w holly determ ined , b u t assays of selected 
sam ples ru n  from  8 to  11% of b ism u th  and  
$260 to  $400 in gold per ton .

B r id g e  R iv er .— Two easte rn  C anadian  
developm ent com panies, th e  nam es of which 
have no t been divulged, have been nego tia 
tin g  for th e  P ioneer m ine w hich has been 
stead ily  p roducing  gold for several years. 
D esp ite a w ate r shortage w hich cu rta iled  
o u tp u t, th e  m ine produced  gold to  th e  value 
of $80,000 during  th e  first half of th is  year, 
an d  th e  J u ly  b rick  is valued  a t  app rox i
m a te ly  $25,000. The p resen t owner, P ioneer 
Gold Mines, has opened th e  vein  b y  drives on 
th e  625-, 750-, 875-, and  1,000-ft. levels, the  
longest of w hich is 1,150 ft., on th e  750-ft. 
level, w hich for m ost of its  leng th  is in  ore. 
A dd itiona l w ater pow er recen tly  has been 
developed and  now  100 tons is being  m illed 
daily . The m ine is one of th e  o ldest lode 
gold m ines, b u t u n til acqu ired  by  th e  p resen t 
ow ner no a tte m p t a t sy stem a tic  develop
m en t seem s to  have  been m ade. A second 
para lle l vein  has been cu t b y  th e  sh a ft near 
th e  1,000-ft. level an d  opened by  a cross-cut 
from  th e  b o tto m  of th e  shaft.

T O R O N T O
A u g u st 19.

P o r c u p in e .— D uring  Ju ly  th e  production  
of bullion in  th is  field was v a lued  a t 
$1,467,220, from  th e  tre a tm e n t of 208,512 
to n s  of ore as com pared  w ith  $1,347,189, 
from  205,154 to n s of ore in Ju n e . The D om e 
Mines, L td . is m ak ing  sa tisfac to ry  progress 
w ith  th e  erection  of its  new  1,500 to n  m ill 
w hich is expected  to  be read y  for opera tion  
b y  th e  first of O ctober. Since th e  destruc tion  
of th e  m ill by  fire a  y ea r ago, developm ent 
w ork w as ac tive ly  carried  on and  th e  opening 
up  of new  ore-bodies ad d ed  considerab ly  to  
th e  ore reserves. W hen p roduction  is 
resum ed  th e  m ill can  be k e p t s tead ily  in 
operation  on a  good grade of ore for several 
m onths. The in sta lla tio n  by  th e  H ollinger

C onsolidated of m ining, m illing, an d  hoisting 
m ach inery  designed to  deal w ith  8,000 tons 
of ore p e r d ay  has enab led  th e  com pany 
considerab ly  to  reduce opera ting  costs which 
are  now su b stan tia lly  below  $4 a  ton, 
leav ing  a  good m arg in  for profit. U nder
g round  exp lo ra tion  w hich has been actively 
carried  on for som e tim e u n d er th e  direction 
of D r. G ra ton  has been largely  d iscontinued 
pending  th e  consideration  by  th e  m anage
m en t of th e  recom m endations con tained  in 
his special rep o rt. T he m anagem en t of the 
M cIn ty re  P o rcup ine  has finally  decided on 
th e  erection  of a  new  2,000 to n  m ill and  has 
p laced o rders for th e  necessary  m achinery 
an d  equ ipm ent. T he m ill w ill be located 
a t  th e  No. 11 sh a ft on th e  n o r th  side of the 
lake, w here excava tion  w ork is now  pro
gressing an d  it is expected  to  be read y  for 
op era tio n  by  th e  end  of M arch, 1931. Ore 
reserves are being stead ily  increased, and  the 
ou tlook  of th e  m ine, p a rticu la rly  a t  th e  lower 
horizons, shows im provem en t. The mill is 
now  tre a tin g  ab o u t 700 to n s  of ore per day, 
w hich w ill sh o rtly  be increased  by  the 
ad d itio n  of new  equ ipm en t. T he program m e 
of m ine developm ent a t  th e  V ipond is pro
ceeding favourab ly . P ro d u c tio n  has been 
som ew hat increased  an d  is now  running 
ab o u t $85,000 per m o n th  an d  cu rren t rate 
can be easily  m ain ta ined , reserves of ore 
being developed a t  a ra te  in excess of milling 
requ irem ents. In  o rder to  enable explora
tio n  to  be carried  to  low er horizons a  winze 
will be sunk  from  th e  1,250 ft. level to  a 
d ep th  of 2,200 ft. A t th e  C anusa property  
th e  sh a ft w hich is dow n 300 ft. is being 
u nw ate red  p re p a ra to ry  to  resum ption  of 
operations.

K irk la n d  L a k e .— The J u ly  o u tp u t of the 
K irk lan d  L ake gold a rea  w as valued  a t 
$1,365,743 produced  from  101,917 tons of ore, 
as com pared  w ith  th e  p roduction  in Ju n e  of 
$1,552,921, from  99,863 tons. A t th e  Lake 
Shore, shaft sinking is u n d er w ay from  the 
2,200 to  th e  2,600 ft. level. The old shaft is 
dow n 2,200 f t., an d  it  is proposed  to  drive 
from  th e  new  shaft on th e  2,600 ft. level and 
connect by  a rise w ith  th e  old shaft. The 
in sta lla tio n  of m ach inery  for th e  new  mill 
add ition  is now  approach ing  com pletion  and 
p a r t of th is  w ill be in  opera tion  in  Septem ber. 
I t  is an tic ip a te d  th a t  th e  en tire  cap ac ity  of
2,000 tons will be reached  before th e  end of 
th e  year. P roduc tion  is being m ain ta ined  
a t its  form er h igh level w ith  some im prove
m en t in th e  value of th e  ore going th rough  
th e  mill. T he W righ t H arg reaves is
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increasing its  ore reserves th rough  the  d e 
velopm ent of its  sou th  vein system . The 
2,125 an d  2,250 ft. levels are being opened 
up across w id th s of 15 ft., showing ore lengths 
of app rox im ate ly  700 f t., w ith  values of from  
$12 to  $15 to  th e  ton . The m ill is s ta te d  to  
be trea tin g  ab o u t 600 tons per day, of an 
average grade of $12. E x cavations for the 
new mill of th e  T eck-H ughes which will 
bring  th e  to ta l m illing capac ity  up  to  1,250 
tons per day  have been com pleted. Sinking 
of the  new south  shaft is proceeding steadily , 
its objective being 3,600 ft. The new  crusher 
ad jacen t to  th e  sou th  sh a ft is rap id ly  going 
up and  th e  steel is p rac tica lly  all in place. 
The resu lts  of developm ent a t  th e  lower 
levels are h igh ly  sa tisfac to ry , th e  values 
corresponding w ith  those h igher up, w ith  
w idths g rea ter th a n  th e  average m ine w idths. 
The mill a t  th e  K irk lan d  L ake gold m ine is 
handling an  average of 150 tons of ore daily, 
w ith a  recovery of close to  $15 to  the  ton. 
The shaft has been com pleted to  the  4,300 ft. 
level, an d  cross-cu tting  is in progress on the  
lower horizons. T he S ylvanite  has com pleted 
its new No. 4 shaft to  a dep th  of 1,750 ft. 
D riving is under w ay a t  th is  level an d  good 
w idths an d  values are being ob ta ined . The 
mill is trea tin g  betw een 210 and  225 to n s per 
day. The B arry  H ollinger has com pleted the 
sinking of a  winze to  th e  1,750 ft. level, 
which was in  ore m ost of th e  w ay. A cross
cu t is being run  to  pick up th e  vein w hich 
dipped ou t of th e  winze. The mill is trea tin g  
about 100 tons a  day  w ith  m ill heads running 
upw ards of $10 to  th e  ton .

S ud bu ry D is tr ic t .— W ith  th e  com pletion 
of the  p la n t of th e  O ntario  Refining Com pany 
a t Copper Cliff, In te rn a tio n a l N ickel will be 
enabled to  increase its  o u tp u t considerably. 
W hile th e  g rea ter p a r t of th e  m a tte  to  be 
trea ted  will be provided  by  In te rn a tio n a l 
Nickel, m uch will also be b rough t in from 
d is tan t po in ts, including sh ipm ents from  
G ranby C onsolidated in  B ritish  Colum bia 
and copper m a tte  from  th e  S herritt-G ordon 
of M anitoba w hen th a t  com pany goes in to  
operation  in  ab o u t six m onths. A w orking 
force of ab o u t 800 m en w ill be em ployed in 
the  refinery b ran ch  of th e  industry , w hen 
fully  in  operation . T he Falconbridge has 
p repared  th e  foundations for an  add ition  to  
the  sm elter, com prising a  second b last 
fu rnace an d  a  th ird  converter. As definite 
arrangem en ts canno t be m ade for the  supply  
of pow er for some tim e, th e  in sta lla tion  of the  
m ach inery  m ay  be delayed u n til th e  spring. 
B y m eans of th is  equ ipm ent th e  capac ity  of

th e  sm elter m ay  be doubled. The sm elter is 
operating  a t an  average of ab o u t 285 tons of 
ore per day , and  th e  ore h as  a value of $18 to  
$20 per ton . M ining operations are stead ily  
adding  to  th e  tonnage of b roken  ore. L a tera l 
w ork a t th e  1,000 ft. level has advanced  abou t 
2,500 ft., an d  ab o u t 80%  of th is  is in ore 
showing an  average w id th  of abou t 10 ft.

R ou yn .— A t the  cu rren t ra te  of p ro
duction , th e  o u tp u t from  th e  N oranda m ine 
th is  y ear will be in  th e  neighbourhood of 
90,000,000 lb. of copper, an  im p o rtan t 
increase over th e  o u tp u t for 1929. The 
m axim um  perform ance has been th e  p ro 
duction  of an  average of 300,000 lb. of copper 
p er day. The recen t com pletion of the  
add itiona l 500 tons of daily  concentra ting  
capac ity  and  th e  new  stack  a t  th e  sm elter 
will perm it of an  increase in p roduction  if 
desired. The ore continues to  show around  
$3'50 per ton  in  gold, plus an  average of over 
6%  in copper. A bout 70 rock drills are in 
operation . The W aite-M ontgom ery has dis
continued  the  sh ipm ent of ore to  the  sm elter 
u n til prices im prove, and  is carrying ou t a 
program m e of exploration  for the  discovery 
of new  ore-bodies a t  dep th . The upper 
deposit is believed to  contain  abou t 170,000 
to n s of m ateria l carry ing  over 6%  in  copper. 
The low er deposits have n o t been developed 
to  th e  sam e ex ten t, b u t are ap p a ren tly  of 
m uch prom ise. D uring Ju ly  A m ulet p ro
duced 1,972 tons of copper concentrates 
averaging 19%  copper, which was shipped to 
th e  N oranda sm elter, and  2,875 tons of zinc 
concen tra tes averaging 53%  zinc. A to ta l of 
5,159 tons of zinc concentra tes were shipped 
to  tidew ater, and  one cargo of 3,500 long tons 
has gone forw ard to  Belgium . D evelopm ent 
w ork is proceeding satisfactorily , and  a 
large ore-body recen tly  cut by  diam ond 
drilling showed values of 6 '47%  copper, and  
24T %  zinc. The Mining C orporation of 
C anada has ta k e n  over th e  m anagem ent of 
th e  A bana Mine as security  for advances 
m ade to  th e  com pany. The new  mill will be 
ready  for p roduction  in  abou t th ree  m onths, 
an d  a t th e  ou tse t the  ore to  be trea ted  will be 
draw n from  sections of th e  m ine containing 
high  values in  copper, and  com paratively  
lit t le  zinc. The m ill a t  th e  G ranada gold 
m ine is handling  abou t 40 tons of ore daily  
and  giving every  satisfaction.

P a tr ic ia  D istr ic t .— The only producing 
m ine in  th is  d is tric t is th e  H ow ey a t  R ed 
L ake w hich during  Ju n e  yielded gold to  th e  
value of $52,000 from  th e  trea tm e n t o f
10,000 tons of ore.
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C A M B O R N E
September 5.

W h e a l K itty  .— A ctive operations have 
been suspended as far as developm ent and  
exp lo ita tion  are concerned. The ore which 
h ad  been b roken  in  various stopes has been 
ho isted  an d  sen t to  the  m ill an d  as soon as 
tre a tm e n t has been com pleted  all surface 
opera tions will also be s topped  an d  th e  w ater 
allow ed to  rise in  th e  m ine. U nderground  
th e  construc tion  of dam s betw een W heal 
K it ty  and  W heal F rien d ly  se tts , w hich are 
n o t owned b y  th e  sam e m in e ra l lords, is being 
proceeded w ith  as fast as possible. These 
dam s are placed so th a t  W heal F rien d ly  can 
be again  unw atered  w ithou t d ra in ing  the  
w orkings in  W heal K itty , or, if deem ed 
necessary  or advisable, b o th  m ines can be 
unw atered  sim ultaneously . D uring  th e  
opera tions of th e  p resen t com pany th e  
dam s previously  construc ted  betw een W est 
K it ty  and  W heal F rien d ly  have  rem ained  
in tac t.

The com pany suspends opera tions w ith  
an  indebtedness to  th e  London T in  C orpora
tion  of ab o u t £113,000, th e re  being no o ther 
deb ts. In  o ther w ords, th a t  corporation  
owns th e  p ro p erty  and  w ill p resum ably  
figure largely  if and  w hen opera tions are 
resum ed or th e  com pany undergoes re 
construction . D uring  its  b rief existence th e  
com pany has estab lished  th e  fact th a t  th e  
p roductive  ore ground, so p ro fitab ly  m ined 
b y  th e  old W est K it ty  cost-book com pany 
during  th e  period 1880-1910, continues along 
th e  dip of th e  lode in to  W heal F riend ly  
to  th e  deepest po in t y e t reached  in  th a t  
se tt, a  p o in t w hich is on ly  ab o u t 500 ft. 
vertica lly  below ad it level. To pursue th is  
p roductive  lode to  a  g rea ter d ep th  a rrange
m ents for m ore ad eq u ate  shaft accom m oda
tion  are essential an d  in  th e  even t of a  
resum ption  of operations th a t  is th e  first 
an d  m ost im p o rta n t m a tte r  to  be u n d er
taken . D uring  th e  period m entioned , 1880- 
1910, th e  old W est K it ty  C om pany sold over
10,000 tons of b lack tin  for ab o u t £665,000, 
b u t long before 1880 unrecorded  sales from  
th e  various se tts  w hich were inc luded  in 
W est K itty  were large and  y ielded su b stan tia l 
profits. W heal Rock w as a  p rom inen t 
exam ple over a  cen tu ry  ago.

P o lh ig e y .— The position  a t  p resen t is 
very  sim ilar to  th a t  a t  W heal K itty . The 
mill has recen tly  been crush ing  low -grade 
accum ulations of ore le ft underground . 
A part from  th is , ac tive  opera tions are a lready  
suspended and  w ork w ill sho rtly  be stopped

altogether. No rich  deposit h as  been dis
covered a t  Polhigey, b u t a  considerable 
e x ten t of low -grade ore, fa irly  un ifo rm  in 
q u ality , has been p roved  to  ex ist. W ith  tin  
m e ta l a t  £200 to  £250 per to n , operations 
can be carried  on a t  a  fa ir w ork ing  profit. 
H ere too, u n fo rtu n a te ly , a  h eav y  d eb t has 
accum ulated  an d  th is  m u s t p rove  to  be a 
serious bu rden  in  case an o th e r  a t te m p t is 
m ade to  w ork th e  p ro p erty .

W ith  th e  suspension of W heal K it ty  and 
Polhigey th e  ac tive  opera tions of th e  Anglo- 
O rien ta l g roup in C ornish m ines cease, as 
W heal Vlow an d  P ark -an -C hy  w ere closed 
down prev iously .

O th e r  T in  M in e s .— T here is no fresh 
developm ent to  rep o rt in  re la tio n  to  the 
o th er tin  m ines of th e  coun ty . T heir ex
p en d itu re  h as  been  ad ju s te d  to  m eet as 
far as possible th e  requ irem en ts of the 
tim es, w ith o u t a  suspension of ac tive  opera
tions, in th e  hope th a t  b y  th e  a id  of the ir 
ex isting  financ ia l resources or in  a  case or 
tw o b y  co n trac tin g  a  m o d era te  loan they  
m ay  “ tide  over ”  th e  period  of depression, 
w ith  th e  reasonable expecta tion  of reaping 
a sufficient rew ard  w hen th e  price of tin  
recovers its  n o rm al position .

L a m b rig g a n .— O perations h av e  been
com pletely  suspended  owing chiefly to  the 
con tinued  low prices of lead  an d  zinc, bu t 
p a r tly  to  d isappo in ting  resu lts  experienced 
in th e  recen t d rivage on th e  lode a t  the 
deepest p o in t y e t reached, 400 f t. from  sur
face. D uring  th e  p resen t w orking th e  engine 
sh a ft has been cleared  an d  en larged  from 
surface an d  deepened b y  115 ft. to  th e  No. 
3 level a t 400 ft. E x p lo ra tio n  a t Nos. 1 and
2 levels disclosed th e  existence of two 
blocks of p ayab le  ore, one to  th e  ea st and 
th e  o th er to  th e  w est of th e  shaft. A t No.
3 level th e  enclosing rock  evidences a  change 
in s tru c tu re , w hich m ay  accoun t for the 
com parative  unproductiveness of th e  lode a t 
th a t  d ep th , a lthough  it  m ain ta in s  its  size.

U nder ex isting  econom ic conditions it  has 
been decided to  suspend  all opera tions, b u t 
th e  p itw ork  and , indeed, all th e  m achinery  
have been left in ta c t, so th a t  should  lead 
an d  zinc assum e a  sufficiently  h igh  price 
level i t  w ill be possible to  m inim ise the  
expend itu re  requ ired  to  again  u n w a te r  th e  
m ine an d  ca rry  th e  exp lo ra tion  of th e  lode 
to  a  g rea te r dep th . I t  is a  fac t th a t  in  th e  
ad jacen t C hiverten  d is tric t th e  richest 
deposits of lead were n o t discovered w ith in  
400 to  500 ft. from  surface. I t  is to  be 
reg re tted  th a t  i t  h as  been decided to  abandon
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for a  tim e a t  least— th e  idea of fu rth e r 
sinking.

L ab ou r.— The effects of th e  suspension of 
work in som e of th e  m ines upon unem ploy
m ent are reflected in official lists. The 
num bers of unem ployed in th e  m ining 
distric ts of Cam borne, R ed ru th , St. Ju s t, 
and P erranzabuloe (including St. Agnes) 
fu rther increased from  2,163 in Ju ly  to  
2,337 a t  th e  end  of A ugust. The depression 
in the tin  in d u stry  u n fo rtu n a te ly  happens to  
coincide w ith  th e  ra th e r  serious falling-off in 
the dem and for Cornish china-clay  since th e  
beginning of th e  cu rren t year and  as local 
stocks are considerable econom y d ic ta tes  a 
small reduction  of hands.

PERSONAL
G. K e i t h  A l l e n  has le ft for N orthern  Rhodesia. 
S i r  B a s i l  B l a c k e t t  has joined th e  board  of 

the  De Beers C onsolidated Mines, L td .
C y r i l  B o n d  has le ft for Spanish Morocco. 
G e o r g e  B o t t o m s  has le ft for Canada.
J. M. C a l l o w  h as left for A ustralia .
G. W. C a m p i o n  h as le ft for W est Africa. 
R e g i n a l d  C o w a r d  i s  re tu rn in g  from th e  Gold

Coast.
J. B. D e n n i s o n  has l e f t  f o r  Spain.
J. V. N. D orr is expected in  London tow ards th e  

end of th e  m onth .
E d w a r d  H o o p e r  i s  hom e from Cape Colony.
J . M. I l e s  has l e f t  f o r  C anada.
S. B. K i n g ,  of th e  Sullivan M achinery Com pany, 

has been here  from  th e  U n ited  S tates.
R. F. S t .  J . L e t h b r i d g e  has left for Jugoslavia. 
M a l c o l m  M a c l a r e n  has le ft for W est Africa.
J. H. M c L e a n  passed th rough  London on his way 

to  New Jersey  from  N o rthern  Rhodesia.
H. B. M i l n e r  has left for Czecho-Slovakia.
P. H . O'Nians is returning to  England.
A. O t t e r  is hom e from  Nigeria.
C. E. E . P a r g e t e r  has le ft for E as t Africa.
T. P .  P a t t e r s o n  has le ft for W est Africa.
D. R. P e n g i l l y  is re tu rn in g  from  Nigeria. 
F r a n c i s  J. R y e l a n d  has le ft for Cyprus.
C. I .  S n e l l i n g  is hom e from Nigeria.
C. W . T h o m a s  has l e f t  for South Africa.
J a m e s  L. T h o m s o n  h a s  l e f t  f o r  C y p r u s .
W. E. T h o r n e  h as gone to  Colorado.
A .  T r a v i s  has re tu rned  from th e  Balkans.
W. H . T r e w a r t h a - J a m e s  has re tu rned  f r o m  

W estern A ustra lia .
S. D a w s o n  W a r e  is hom e from  E as t Africa.
C. H .  W h i t e  i s  here from  N orthern  Rhodesia. 
H a r l e y  B. W r i g h t  i s  hom e from  th e  Gold Coast.

The d ea th  occurred on A ugust 17 of S i r  W i l l i a m  
W a l k e r ,  who from  1919 to  1920 was chief inspector 
of m ines a t  th e  H om e Office, hav ing  since 1914 been  
successively d ep u ty  chief inspector and  acting  chief 
inspector. H e th e n  m oved to  th e  B oard of T rade 
as d irec to r of h ea lth  and  safe ty  in  m ines. H e was 
crea ted  C .B.E. in 1918 an d  kn igh ted  in  1922, and  
he re tired  from  th e  Civil Service in 1921.

TRADE PARAGRAPHS
Head, Wrightson, and Co., Ltd., of Stockton 

on Tees, send us a booklet devoted  to  th e  Kirkless 
slurry separa to r as applied  in  coal w ashing practice.

International  G eophysica l  Prospecting  Co., 
Ltd., inform  us th a t  in  fu tu re  th e ir  offices a re  a t  
10-12 Copthall A venue, London, E.C. 2, in stead  
of 20, H igh H olborn. The new  telephone num ber 
is M etropolitan 6363 and  6364 and  telegraphic 
address Geoprosco, Stock, London.

John Brown and Co., Ltd., of A tlas W orks, 
Sheffield, send us a  copy of th e  th ird  edition of a 
bound booklet devoted  to  th e ir  alloy and  tool 
steels. This covers som e 100 pages, is fully illus
tra te d , and  contains m uch tab u la r m a tte r  an d  d a ta  
se ttin g  o u t th e  h ea t and  m echanical trea tm e n t 
necessary for these  w idely different steels.

The W. S. Tyler Com pany, of C leveland, 
Ohio, has issued th rough  th e ir  London agents, 
Mining and Industrial Equipm ent,  Ltd., of 
11, Southam pton  Row, London, W.C. 1, a leaflet 
describing th e  Ro-Tap, which is a lready fam iliar 
to  m any  as a m echanically  operated  laboratory  
ou tfit for size analysis w ith  superim posed wire 
sieves of graded mesh.

The Bureau of Inform ation on Nickel of 
th e  M ond N ickel Co., L td ., of Im peria l Chemical 
House, London, S.W. 1, in  th e ir  Nickel Bulletin 
for August publish  an  a rticle  on th e  use of th a t  m etal 
in m in ing  m achinery exem plifying their observations 
by  reference to  various rock drill, air-compressor 
and  haulage engine p a rts  m ade by H olm an Bros. ,  
Ltd. of Camborne.

Sullivan Machinery Com pany, of Salisbury 
House, London W all, E.C. 2, send us th e  Ju ly  issue 
of th e ir  Engineering Graphic, which con tains th e  
following articles of in te res t to  m ining m en : 
Scraper Loading in B ritish  Longwall Mines, being a 
precis of a  p ap er before th e  M idland In s titu te  of 
M ining E ngineers, Slushing Cuts P roduction Costs 
a t  Cerro de Pasco, and  Surface Scraper Loading in 
F rance.

Edgar Allen and Co., Ltd., of Im peria l Steel 
W orks, Sheffield, send a catalogue of th e ir  K-B 
pulverizer, which is a mill of th e  revolving ham m er 
ty p e  for crushing m oderately  h ard  m ateria l to  a 
fineness depending on th e  ad justm en t of th e  six

S h o w i n g  I n t e r i o r  o f  K -B  P u l v e r i z e r  w h i l e  

i n  O p e r a t i o n .
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U -type ham m ers, th e  use of screens w ith  various 
openings, vary ing  th e  form  of these  openings, or 
regu la ting  th e  speed of th e  m achine. The ham m ers 
a re  suspended from discs m ounted  on th e  shaft. 
H am m ers, screens an d  lin e r p la tes a re  m ade of 
m anganese steel. A d iag ram m atic  section  to  show 
th e  operation  of th e  m ill is reproduced here.

R. S. Patrick, of D ulu th , M innesota, U.S.A., 
issue an  illu stra ted  booklet ab o u t th e ir  carbons 
for d iam ond core drilling which, a fte r  describing 
th e  m ining of th e  stones in  B razil, goes on to  ou tline  
th e ir  physical characte ris tics and  grading, th e ir  
p rep ara tion  for th e  drill— which includes a  section 
on th e  artificial b lun ting  of stones— and th e ir  
app lication  in  th e  drill. V arious exam ples of 
d iam ond drilling  practice  a re  cited , an d  th e  results 
o b ta in ed  review ed. O ther booklets issued deal 
w ith  d iam ond core d rilling  in  oilfield p ractice , how 
to  cu t carbon costs, an d  th e  b lunt-edge carbon.

The General E ngineering C om pany,  Inc., 
of Salt L ake C ity  an d  A delaide House, London, 
E.C. 3 have se n t us a copy of th e ir  B u lle tin  No. 5 
w hich is devoted  to  a descrip tion  of th e  Geco 
pneu m atic  m achine (M acintosh type) th e  sa lien t 
featu res of w hich w ere described in  these  colum ns 
in  D ecem ber, 1926 and  Septem ber, 1927. A recen t 
adoption  on these  m achines a re  th e  “ gland 
e lim inato rs ” a t  th e  discharge end or a t  b o th  feed 
and  discharge ends of th e  cells, w hich  la t te r  are 
recom m ended especially w here gland w ater, free 
from  foreign m atte r , is n o t available. W here a 
stuffing box and  gland is used, th e  stuffing box 
is floated by  m eans of a  flexible ru b b e r support. 
Thus i t  does n o t ac t as a  bearing. C u ttin g  of th e  
ro to r sha ft has by  these  m eans been  e lim inated . 
In  an  artic le  in  th e  M a g a z i n e  for D ecem ber last, 
J . M. Callow describes th e  in sta lla tio n  of these  
m achines in  th e  M ount Isa  mill, Queensland.

W estinghouse E lectric  International  Co. 
of 2, N orfolk S treet, L ondon, W.C. 2 (Head 
Office : New York), has jo ined  w ith  a  group
of Spanish financiers and  in d u stria lis ts  in  th e  
fo rm ation  of a  new  com pany know n as C onstructora 
Nacional M aquinaria  E lectrica , and  cap italized  
a t  12 m illion pesetas, to  m anufactu re  electric  
generators, m otors, transform ers, and  o th er 
e lectrical ap p ara tu s in  Spain. A rrangem ents have 
been  m ade w hereby  th e  new  com pany will 
co llaborate w ith  b o th  th e  W estinghouse E lectric  
In te rn a tio n a l Com pany and  Le M ateriel E lectrique  
S-W, th e  F ren ch  C om pany form ed recen tly  by  
Schneider-Creusot and  W estinghouse in te rests. 
These a rrangem en ts secure for th e  Spanish  com 
p an y  engineering , m anufacturing , and  research 
in fo rm ation , th e  g ran tin g  of exclusive p a te n t righ ts 
for Spain , an d  th e  tech n ica l gu idance of th e  
W estinghouse Com pany. T he new  com pany  w ill 
be a n a tio n a l Spanish in d u stria l en terp rise  in  every  
respect, 75% of its  stock  hav in g  been subscribed 
for by  a Spanish  group. T he new  com pany has 
ta k e n  over th e  e lectrical business of th e  E lectro  
M ecanicas organ ization  (which, how ever, re ta in s  
i ts  ex tensive  copper in te res ts) and  has acquired  
from  “ N aval ” an  ex is tin g  p la n t in  Cordoba 
and  ground on which i t  will build  a new  factory  in  
R einosa.

Mining and Industria l  E qu ipm ent ,  Ltd., of
11, Southam pton  Row, L ondon, W .C. 1, in form  us 
of th e  following new  orders for eq u ipm en t : For
E ng land  : One No. 00 R aym ond p u lv erize r for
yellow and  red  p igm ents a t  feeds of 1 in . to  dust 
to  yield  520 lb. p er hour of th e  yellow and  200 lb. 
per hour of th e  red b o th  98% th rough  200 m esh ;

one 2 ft. by  4 ft., ty p e  27, H um -m er screen ; one 
No. 00 R aym ond pu lverizer for arsen ical compounds 
a t  feeds of 1 in . to  U  in . m axim um  g iv ing  ou tpu ts 
of 1 ton  p e r h o u r ; one 3 ft. by  5 ft., ty p e  39, 
H um -m er screen for g ran ite  chips w ith  separation  
a t  J  in . a t  an  o u tp u t of 10 tons p e r  hour ; one 
No. 00 R aym ond pu lverizer for P russian  Blue 
a t  a feed passing  1J in - r ' nS’ an  o u tp u t  of 3J cwt. 
p er hour, and  a fineness of 99%  th ro u g h  200 mesh ; 
one R .L. 7 m ill an d  a ir  sep ara tio n  p la n t and  one 
3 ft. b y  5 ft., ty p e  31, H um -m er screen  all for split 
records a t  a  feed of m inus ^ in ., o u tp u t of 1,600 lb. 
p er hour an d  fineness of 96% th ro u g h  200 mesh ; 
one No. 00 R aym ond p u lv erize r for s ta rch  crystals 
a t  a feed of J in ., o u tp u t of 3 cwt. p e r hour and 
fineness of 99'9%  th ro u g h  140 m esh ; one No. 00 
R aym ond pu lverizer for m agnesium  c a rb o n a te ; 
two 4 ft. by  5 ft., ty p e  31, H um -m er screens a t  a 
capacity  of 8 to n s p e r hour an d  separation  at 
0 5  m m. ; an d  o n e ’ No. 00 R aym ond pulverizer 
for pow dered lead  a t  a  feed of m inus £ in . to  dust, 
o u tp u t of 2 cwt. p e r hour a n d  fineness of 99'9% 
th rough  250 m esh. F o r South  A frica : 14 No. 70 
and  one No. 3 Im p ax  pu lverizers for W ankie  coal 
respec tive ly  a t  7,000 an d  2,000 lb. p er hour 
capacities ; and  one 4 ft. 6 in . by  16 in . Hardinge 
m ill for unnam ed d u ty . F o r N igeria  : One 3 ft. by 
5 ft., 2-surface ty p e  39, a n d  one 4 ft., type  39 
H um -m er screens for t in  ore a t  150 tons per day 
of 16 hours, feed of 1 in . and  separa tions a t  £, I, 
J , an d  ins.

Robert Hudson, Ltd., of 38a B ond Street, 
Leeds, have devised, a f te r  m uch research  and 
experim ents spread  over m an y  years, a  new type 
of w heel an d  axle w hich, i t  is claim ed, only needs 
lub rication  once a  year. T his affects a g reat saving 
in  every  w ay, for, a p a r t  from  th e  cost of 
m ain tenance , th e re  is th e  sav ing  in  m an  handling, 
a n d  a  longer life th a n  th e  o rd in ary  type. These 
wheels an d  axles have  been  sub jected  to  practically 
every  possible te s t  over long periods, on various 
k inds of track s, u n d er all c lim atic  and  working 
conditions an d  from  th e  d a ta  collected th e  firm 
claim  th a t  th e y  effect a  sav ing  of 50% in haulage, 
75% in  s ta r tin g  effort and  85%  in  lubrication. 
A system  of forced lu b ricatio n  has been adopted 
u tiliz ing  a grease gun. This princip le  ensures that, 
should an y  foreign m a tte r  te n d  to  e n te r  th e  bearing, 
i t  is forced o u t th e  sam e w ay  as i t  comes in  b y  the 
ap p lication  of th e  gun. T his in fo rm ation  should 
be of g rea t in te re s t to  users of m in ing  trucks and 
tip  tru ck s of every  descrip tion , especially those 
who have  to  co n ten d  w ith  w orking u nder bad 
conditions w here n a tiv e  labour, which canno t be 
re lied  upon, is em ployed. T he wheels and  axles 
are m ade of a  h igh-tensile  steel, w hich renders them 
practica lly  unbreakab le . T hey  a re  fitted  w ith  ball 
bearings of th e  v e ry  b est m anufactu re , and  are 
m ade in  tw o d ifferent ty p es :— T he “ Cabo ” type 
which has a continuous axle for o rd in a ry  use, and
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the  “ B ako ” ty p e  which has differential axles 
pe rm ittin g  th e  outside wheel on a  curve to  trav e l 
a t a g reater speed th a n  th e  inside wheel, thus 
enabling th em  to  nogotia te  very  sharp  curves 
w ithout an y  unduly  increased trac tiv e  effort. 
Both th e  “ B ako ” an d  “ Cabo ” ty p es a re  fitted  
w ith a  grease-retain ing  system  which enables th e  
wheels to  run  w ithou t an y  a tte n tio n  beyond 
replenishing by m eans of a sm all charge of grease 
w ith  a Hudson grease gun every  1,000 miles, th is  
being abou t th e  average yearly  m ileage of a  m ining 
truck. The cost of labour alone saved by  using 
practically  frictionless bearings is considerable. 
Obviously, these  wheels and  axles cost a l ittle  m ore 
th an  th e  o rd in ary  k ind , bu t, in  view  of th e  g reater 
efficiency in  w orking in  every  respect it  is considered 
th a t th is  ex tra  cost is saved in  th e  first y e a r’s 
working. As a proof of th e  m akers’ firm conviction 
in th e  superior qualities of these  wheels and  axles 
and th e  com plete sa tisfaction  th ey  have given to  
users in  every  in d u stry  w here trucks are used, 
th ey  a re  p repared  to  send  a sam ple se t on six  
m onths’ approval to  firms who are  large users of 
th is class of lig h t ra ilw ay  equipm ent.

METAL MARKETS
C o p p e r . — The tendency of copper prices during 

August was sligh tly  easier, and  S tandard  values in 
London were m arked down a trifle, while in  New 
York, although Copper E x p o rte rs  Inc. continued to  
quote 11 cents per lb. for electrolytic, f.a.s., o u t
siders over there  were p repared  to  offer m etal for 
shipm ent a t  down to  10 87} cents. The copper 
situation  is still very  far from  brillian t, as, although 
m akers have been endeavouring to  cu rta il ou tp u t, 
the huge tran sa tlan tic  stocks have no t yet been 
reduced to  an y  su b s tan tia l ex ten t. D em and is 
com paratively qu ie t and  if i t  does not revive 
during th e  au tu m n  and  w in ter there  is a d is tin c t 
possibility of th e  m arke t exh ib iting  renewed 
weakness. The price of copper is now, however, so 
reasonable th a t  the  com petitive  power of alum inium  
and o ther rival m etals is less serious th a n  i t  was.

Average price of Cash S tandard  Copper : August, 
1930, /47  11s. 4d. ; Ju ly , 1930, .¿48 6s. lOd. ; 
August" 1929,¿73 16s. 8d. ; Ju ly , 1929, ¿72 3s. l id .

T i n . — This m arke t kep t com paratively  steady 
during the  p ast m onth . S en tim ent was restrained, 
the “ bears ” being  held in  check by  th e  possib ility  
of the  T in  P roducers’ A ssociation’s ou tpu t-curtail- 
m ent measures tak in g  serious effect soon w hilst the  
“ bulls ” were sobered by  th e  s till uncom prom ising 
sta tistica l position. W ith  fresh increases tak ing  
place in bo th  th e  U .K . stocks and world " visible 
supplies ” i t  is n a tu ra lly  difficult to  tak e  an  
op tim istic  view  of th e  im m ediate  prospects of 
m arket values, p a rticu larly  as there  is still no sign of 
a definite revival in th e  chief consum ing industries. 
The price is now of course so low th a t  there  would 
appear to  be very  l ittle  scope for any  fu rther 
heavy fall, b u t on th e  o ther h and  i t  is doubtful 
w hether an y th in g  will occur to  push i t  up in  the  
near fu ture.

Average price of Cash S tandard  T in  : August,
1930, ¿135 Is. 2 d .;  Ju ly , 1930, ¿134 11s. lOd. ; 
August, 1929, ¿209 17s. l i d . ;  Ju ly , 1929,
¿209 11s. 6d.

L e a d . — This m arke t was also characterized b y  
considerable steadiness las t m onth . R ussia was a 
good buyer early  in  A ugust, b u t dem and from  
G erm any was frank ly  poor. On th e  o th er hand,

business w ith  consum ers in  our own coun try  is 
being well m ain tained . T hanks to  th e  control 
which th ey  exercise over surplus supplies, th e  Lead 
Producers' A ssociation have been able to  keep prices 
stable, b u t in view  of th e  fac t th a t  these  surplus 
stocks are very  heavy it is obvious th a t  th e  position 
is h ighly artificial. Prices ought to  be ra th e r lower 
th a n  th ey  are, b u t so long as th e  A ssociation is in  a 
position  to  keep m etal off th e  m ark e t consum ers 
will be forced to  p ay  th e  quo tations dem anded. 
A rrivals of fresh lead have la tte rly  been ligh t, b u t 
th ey  are likely to  expand in th e  near fu ture  owing to  
heavier sh ipm ents from A ustralia . The control 
exercised by  producers was dem onstra ted  a t  the  
close of August when big prem ium s were tem porarily  
obtained for m etal for early  delivery.

Average m ean price of soft foreign lead, August, 
1930, ¿18 4s. 8d. ; Ju ly , 1 930 ,/1 8  2s. 2d. ; August, 
1929, ¿23 4s. 5d. ; Ju ly , 1929,"¿22 16s. lOd.

S p e l t e r . — N othing  very  im p o rtan t transp ired  
on th is  m arke t las t m onth . Values fluctuated, b u t 
on balance were v irtu a lly  unaltered. Dem and from 
consumers continued qu iet, b u t on th e  o ther hand 
th e  hopes of sellers were buoyed up by  an tic ip a 
tions of th e  definite establishm ent of th e  projected 
In tern a tio n a l Spelter C artel during  th e  autum n. 
However i t  is sa id  some m onths will have to  
elapse y e t before th e  organization  can possibly be 
completed. I t  would no t be surprising , m ean
while, if producers find them selves forced by 
economic necessity to  c u t down o u tp u t further, 
w hilst m ore of th e  higher-cost m ines and works are 
likely to  have to  shu t down en tirely  pending and 
im provem ent in  th e  m arket. Prices in  America, 
where stocks a re  still increasing, have been easy.

Average m ean price of spelter : A ugust, 1930,
¿16 4s. 2d. ; Ju ly , 1930, ¿16 9s. 5d. ; A ugust, 1929, 
¿25 0s. 7d. ; Ju ly , 1929, ¿25 7s. 6d.

I r o n  a n d  S t e e l . —The B ritish  iron and steel 
m arket rem ained dull during A ugust, seasonal 
factors accen tuating  th e  a lready depiessed s ta te  of 
trade. Cleveland pig-iron producers reduced th e ir  
prices 4s. per ton , m aking No. 3 foundry G.M.B. 
63s. 6d. m inim um , b u t so far th is  move does no t 
seem to  have stim u la ted  dem and to  any  m arked 
ex ten t. In  h em atite , works continued to  quote 
71s. per to n  for E as t Coast Mixed Num bers, b u t 
m erchants were prepared  to  underquote th is  
figure. The steelworks in  th is  country  continued 
under-em ployed, dem and from both  home and 
export m arkets being subdued except in th e  case of 
a  few products. On th e  C ontinent th e  a tte m p t 
to  fix prices of semi-finished m aterials and joists 
has broken down, and  works producing these 
m ateria ls are now scram bling for such business 
as can  be secured. The general position of all the  
iron and steel m arkets is unsatisfacto ry  and if an 
early  im provem ent does no t tak e  place o u tp u t is 
likely to  be reduced fu rth er both  on th e  C ontinent 
and in  B rita in .

I r o n  O r e . —There has been no business of any  
m agnitude, and  m ost works are overstocked and 
over-bought. Prices are nom inally  a little  easier 
a t  19s. per ton  c.i.f. for best B ilbao rubio, b u t i t  is 
difficult to  know th e  actual value in  th e  absence 
of business.

A n t i m o n y . — At the close of August English 
regulus was quoted  betw een ¿38 and  ¿46 10s. per 
ton. Chinese regulus on spot was qu ie t and irregular 
around ¿27 to  ¿27 10s. ex warehouse, w hilst for 
sh ipm ent from th e  E as t th e  value was 
approxim ately  ¿25 10s. to  ¿26 c.i.f.
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L O N D O N  D A IL Y  M ETA L PR IC E S
Copper, Tin, Zinc, and Long per Long Ton ; Silver per S tandard O unce; Gold per Fine Ounce.

CO PPER.
TIN .

ZINC
(Spelter).

LEAD. S IL V E R .

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

l y t i c .
B e s t

S e l e c t e d .
S o f t

F o r e i g n .
E n g l i s h . Cash. F or

ward.
Cash. 3 Months. Cash. 3 Months.

Aug. £ s. d. r s. d. 1 s. d. £ s. d. £ s. d. £ s. d. £ s. d . £ s. d. £ s. d. d. d. s. d.
11 48 1 3 47 19 4* 51 10 0 — 136 6 3 138 1 3 16 2 6 18 5 0 19 15 0 1 6 * 1 6 * 84 11}
12 47 16 lO i 47 19 4* 51 10 0 50 5 0 135 10 3 137 11 3 16 0 0 18 3 9 19 15 0 1 6 * 1 6 * 8o Oi
13 47 10 7Î 47 11 10* 51 10 0 — 134 13 9 136 11 3 15 17 6 18 1 3 19 10 0 161 161 85 0}
14 47 6 10* 47 8 Ü 51 10 0 — 134 7 6 136 5 0 15 16 3 18 5 0 19 10 0 1 6 * 1 6 * 85 0
15 47 6 3 47 6 3 51 0 0 50 0 0 134 3 9 135 18 9 15 17 6 18 3 9 19 10 0 1 6 * 1 6 * 85 0
18 47 8 11 47 9 4* 51 0 0 — 134 17 6 136 7 6 16 1 3 18 6 3 19 10 0 1 0 * 1 6 * 85 0
19 47 5 7 i 47 5 7* 51 0 0 50 0 0 135 1 3 136 11 3 16 2 6 18 7 6 19 15 0 1 6 * 1 6 * 84 11}
20 47 4 41 47 6 10* 51 0 0 — 134 16 3 136 3 9 16 2 6 18 5 0 19 15 '0 1 6 * 1 6 * 85 0
21 47 1 3 47 4 4* 51 0 0 — 134 13 9 136 6 3 15 15 0 18 6 3 19 15 0 lö s 16', 85 0
22 46 18 11 47 0 7* 51 0 0 50 0 0 134 8 9 135 18 9 15 18 9 18 6 3 19 15 0 1 0 * 1 6 * 85 0
25 46 17 6 47 0 7* 51 0 0 — 134 1 3 135 11 3 15 15 0 18 5 0 19 15 0 1 6 * 1 6 * 85 0
26 46 17 6 46 19 4* 51 0 0 50 0 0 132 16 3 134 8 9 15 12 6 18 5 0 19 15 0 16* 16* 85 0}
27 46 16 10* 46 19 4* 51 0 0 — 133 8 9 134 18 9 15 17 6 18 5 0 19 15 0 1 6 * 1 6 * 85 Of
28 46 16 10* 47 1 3 51 0 0 — 135 13 9 137 3 9 15 17 6 18 7 6 19 15 0 1 6 * 1 6 * 85 0
29 47 7 6 47 7 6 51 0 0 50 0 0 134 13 9 136 6 3 16 1 3 18 13 9 19 15 0 1 6 * 1 6 * 85 0

Sept.
1 47 14 4* 47 16 10* 51 0 0 — 133 13 9 135 3 9 16 1 3 18 5 0 19 15 0 1 6 * 1 6 * 85 0
2 47 11 10* 47 11 101 51 0 0 50 0 0 133 13 9 135 8 9 16 2 6 18 5 0 19 15 0 16: 16} 85 05
3 47 11 10* 47 11 10* 51 0 0 — 133 1 3 134 13 9 16 2 6 18 3 9 19 15 0 1 6 * 1 6 * 85 05
4 47 6 3 47 8 1* 51 0 0 — 133 1 3 134 16 3 16 1 3 18 3 9 19 15 0 1 6 * 1 6 * 85 01
5 46 19 4* 47 0 7* 51 0 0 50 0 0 133 7 6 135 2 6 15 18 9 18 3 9 19 15 0 161 16} 85 Oi
8 47 13 9 47 13 9 51 0 0 — 133 13 9 135 8 9 16 0 0 18 5 0 19 10 0 1 6 | 16} 85 Oi
9 47 8 9 47 11 3 51 0 0 50 0 0 133 13 9 135 8 9 15 18 9 18 5 0 19 10 0 16* 16} 84 11}

1(1 47 8 1* 47 9 4* 51 0 0 — 133 16 3 135 11 3 15 18 9 18 3 9 19 10 0 16} 16} 84 11}

A r s e n i c . — The m ark e t keeps stead y  w ith  99% 
C ornish w hite  around  ¿15 15s. p e r to n  f.o.r. m ines.

B i s m u t h . — L eading in te res ts  con tinue  to  quote  
4s. p e r lb. for 5 cw t. lo ts and  over.

C a d m i u m . — E arly  la s t m o n th  prices developed a 
ra th e r  easier tendency , b u t a t  th e  lower levels 
m ore business was done, an d  a fa ir  dem and con
tin u es  a t  ab ou t 3s. 3d. to  3s. 4d. p e r lb.

C o b a l t  M e t a l . — Only a  q u ie t business is passing, 
b u t th e  official price rem ains a t  10s. p er lb.

C o b a l t  O x i d e s . — T here is no change in  q u o ta 
tions, w hich s tan d  a t  8s. p e r lb. for b lack  an d  8s. lOd. 
for grey.

C h r o m i u m . — A bout 2s. 6d. p e r lb. s till represents 
th e  p rice  of th is  m etal.

T a n t a l u m . — The en q u iry  for wireless purposes 
has d im inished and  q uo tations a re  ra th e r  nom inal 
a t  betw een ¿40 an d  ¿50 p er lb.

P l a t i n u m . — T he te n ta tiv e  agreem ent reached 
am ong producers for th e  stab iliza tio n  of th e  price 
broke down tw o or th ree  weeks ago, and  w ith  R ussia 
offering freely, prices have  declined sharp ly  to  th e  
p re sen t level of ¿7 p e r oz. for refined m etal.

P a l l a d i u m .— Q u o t a t i o n s  h a v e  e a s e d  s o m e w h a t  i n  
s y m p a t h y  w i t h  p l a t i n u m ,  c u r r e n t  p r i c e s  b e i n g  ¿ 3  1 5 s .  
t o  ¿ 4  p e r  o z .

I r i d i u m . — H olders found i t  im practicab le  to  
m a in ta in  prices a t  th e  artific ia l level of ¿51 p er oz., 
an d  sponge an d  pow der have  eased to  ab o u t ¿40 
to  ¿42 p er oz.

O s m i u m .— A  f a i r  e n q u i r y  i s  m a i n t a i n e d  f o r  t h i s  
m e t a l ,  w h i c h  i s  s t e a d i l y  p r i c e d  a t  ¿ 1 5  1 0 s .  t o  ¿ 1 6  
p e r  o z .

T e l l u r i u m . — In  th e  absence of business q u o ta 
tio n s a re  nom inally  unalte red  a t  12s. 6d. to  15s. 
p e r lb.

S e l e n i u m . — H igh grade b lack pow der continues 
to  realize 7s. 8d. to  7s. 9d. p er lb ., ex warehouse.

M a n g a n e s e  O r e . — Easiness in  th e  freigh t 
m arkets has tended  to  lower quo tations sligh tly , 
b u t th ere  is no buying  being done. B est In d ian  
ore is som ewhere ab o u t Is. Id . p er u n it  c.i.f. w ith  
washed C aucasian ab o u t Is. to  Is. 0 |d .  c.i.f.

A l u m i n i u m . — Makers have decided not to reduce

prices, a t  any  ra te  th is  year, and  dem and has since 
im proved som ew hat. C onsum ption, however, lags 
b eh ind  th a t  of 1929 and  o u tp u t has been curtailed 
fa irly  generally  in  E urope in  order to  stop stocks 
accum ula ting  too rap id ly . P rices rem ain  a t  ¿95, 
less 2%  delivered, for ingots.

S u l p h a t e  o f  C o p p e r . — Prices have been reduced 
in  confo rm ity  w ith  easier conditions in  th e  copper 
m ark e t d u rin g  th e  p a s t  m o n th , an d  English 
m ate ria l is now o b ta in ab le  a t  ab o u t £22 10s. to 
£23 p e r to n , less 5% .

N i c k e l . — D em and h as been only  m oderate , bu t 
prices a re  fully m ain ta in ed  a t  ¿170 to  ¿175 p er ton 
for b o th  hom e an d  export.

C h r o m e  O r e . — A fa ir en q u iry  is m ain ta in ed , but 
p roduction  is still ten d in g  to  increase and  there  is 
c erta in ly  no scarc ity  of supplies. R hodesian  48% 
m ate ria l is w orth  a b o u t ¿4 to  ¿4 5s. p e r  to n  c.i.f., 
w ith  m ore ob ta inab le  for h igher grade m aterial.

Q u i c k s i l v e r . — Only a skeleton dem and is in 
evidence, b u t prices a re  still pegged a t  ¿22 12s. 6d. 
to  ¿22 15s. p er b o ttle , full term s.

T u n g s t e n  O r e s . — Sellers in  C h ina  have  adopted  
a firm er a tt i tu d e  recen tly , p a r tly  on account of the 
difficulties in  sh ipping. On th e  o th er h an d  demand 
has been trifling , and  prices have  been very  in 
definite. The cu rren t value of Chinese ore for 
forw ard sh ip m en t is ab o u t 18s. to  19s. per u n it  c.i.f.

M o l y b d e n u m . — Q uiet conditions still p revail in 
th is  m arke t, prices being  nom inally  unaltered 
a t  32s. 6d. to  33s. p er u n it  c.i.f. for 80 to  85% 
concen tra tes.

G r a p h i t e . — The b e tte r  grades of g rap h ite  are 
s till called for a t  prices w hich keep rem arkably  
steady . M adagascar 85 to  90%  raw  flake is about 
¿25 to  ¿27 pe r ton  c.i.f. and  Ceylon 90%  lum ps about 
¿24 to  ¿26 ci.if.

S i l v e r .  There h as been a g radually  im proving 
tone  in  th is  m ark e t th ro u g h o u t A ugust, m ainly  
due to  b e tte r  conditions in  China. P rices have 
m oved w ith in  a m odera te  range, sp o t bars closing 
a t  16d. on A ugust 1, advancing  to  1 6 ^ d .  on A ugust 
15, to  16fd. on A ugust 21, and  closing a t  16 id . on 
A ugust 30.
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STATISTICS
PRODUCTION O F GOLD IN  T H E  TRANSVAAL.

R a n d .
E l s e 

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

Oz. Oz. Oz.
August, 1929 ........................ 850,952 38,649 889,601
S ep tem ber............................ 814,707 34,846 849,553
October ................................ 853,609 35,081 888,090
N ovem ber................... .. 827,952 33,641 861,593
December ............................ 813,574 37,560 851,134
January, 1930...................... 848,245 34,556 882,801
F eb ru a ry .............................. 783,086 35,102 818,188
March .................................. 852,089 37,281 889,370
April .................................... 831,996 30,610 868,606
May........................................ 876,893 39,320 916,213
J u n e ...................................... 847,352 40,515 887,867
J u l y ...................................... 871,468 41,184 912,652
A u g u st.................................. 878,474 42,607 921,081

TRANSVAAL GOLD OUTPUTS.

J u -Y , A u g u s t .

Treated
Tons.

Yield
Oz.

Treated
Tons.

Yield
Oz.

Brakpan .......................... 88,500 £140,470 88,800 £141,516
City Deep ..................... 103,000 27,090 99,000 26,628
Cons. Main R e e f ........... 65,000 22,492 62,000 21,454
Crown Mines................... 247,000 80,058 255,000 80,752
D ’rb’n Roodepoort Deep 45,800 15,070 46,000 1.4,923
East Rand P.M.............. 155,500 42,526 157,000 42,401
Geduld.............................. 80,000 27,632 86,000 27,513
Geldenhuis D e e p ........... 70,800 15,878 70,000 15,557
Glynn's Lydenburg . . . 6,800 2,240 6,600 2,034
Government G.M. Areas 212,000 £409,233 207,000 £396,534
Kleinfontein ................. 52,800 11,297 52,300 11,293
Langlaagte E sta te  . . . . 84,000 £119,639 80,000 £115,781
Luipaard’s V le i ............. 30,000 7,579 30,000 7,653
Meyer and Charlton . .  . 18,400 £18,8.31 18,400 £18,338
Modderfontein New. . .  . 161,000 73,069 159,000 71,784
Modderfontein B ......... 71,500 25,147 71,500 25,166
Modderfontein Deep . . 45,900 23,833 44,200 23,034
Modderfontein E ast . . . 72,500 20,738 71,000 20,525
New State Areas . . . . 80,000 £164,802 78,1X10 £162,538
Nourse ............................ 66,500 18,886 07,000 18,926
Randfontein ................. 221,000 £239,048 223,000 £235,370
Robinson D e e p ............. 97,000 27,742 97,000 28,288
Rose D e e p ................... 62,600 13,675 64,500 13,528
Simmer and J a c k ......... 74,800 20,814 77,800 20,967
S p rin g s ............................ 74,700 £152,379 72,009 £145,690
Sub N ig e l........................ 30,900 26,927 30,800 27,329
Transvaal G.M. Estates 15,400 4,524 15,000 5,401
Van Ryn ........................ 64,000 £106,313 42,500 £41,870
Van Ryn Deep ............. 42,000 £42,145 62,000 £103,514
West Rand Consolidated 92,500 £104,764 93,000 £105,852
West S p rin g s ................. 70,600 £79,184 68,000 £75,735
W itw 'tersr’nd (Knights) 56,000 £51,007 55,500 £51,577
W itwatersrand Deep . . 42,400 13,711 43,200 13,580

COST AND PR O FIT  ON T H E  RAND, Etc.

Compiled from official s tatistics published by the Transvaal 
Cham ber of Mines.

Tons
milled.

Yield 
per ton.

W orlt’g 
ccst 

per ton.

W ork’g 
profit 

per ton.

Total
working

profit.

M ay, 1929 . . . 2,694,610
s.

28
d.
0

s. d. 
19 10

s.
8

d.
2

£
1,100,461

J u n e ............... 2,543,550 28 3 19 10 8 5 1,065,191
J u l y ............... 2,649,560 28 1 19 8 8 b 1,112,246
A u g u st........... 2,661.800 28 1 19 9 8 4 1,111,834
September . . . 2,530,370 28 2 19 10 8 4 1,056,839
O c to b e r ......... 2,658,100 28 1 19 8 8 5 1,115,744

2,559,450 28 3 19 11 8 4 1,071,199
December . . . 2,528,000 28 3 19 11 8 4 1,058,231
January , 1930 2,618,600 28 2 19 9 8 b 1,103,718
February . . . . 2,421,100 28 5 20 0 8 5 1,019,482

2,663,820 28 1 19 8 8 o 1,121,216
April . . . . . . . . 2,549,250 28 7 20 1 8 6 1,084,504

2,741,634 28 1 19 8 8 5 1,153,549
2,651,970 28 2 19 7 8 7 1,141,197

Ju ly  ............. ---- 1,184,107

NATIVES EM PLOYED IN TH E TRANSVAAL MINES.

G o l d

M i n e s .
C o a l

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

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

August 31, 1929-----
September 30 .........

190,062
190,567
189,739
186,941
184,280
190,663
196,752

15,867
15,733
15,533

5,071
4,814
4,555
4,501

211,000
211,114
209,827

15,320
15,326
15,288
15,495

206,822
204,417
211,840
218,831

4,811
January  31, 1930 . . 5,889 

6,584 
7,002 
5,565

200,134 
202,434 
202 ,1S2 
201,324 
201,111 
202,257

15,350
15,109
15,028
14,943
14,670

222,316
223,108

May, 31 ................... 5,340 222,550
221,393
221,271

5,126
Ju ly  3 1 ..................... 5,490
August 31 ............... 14,788 5,754 222,799

PRODUCTION OF GOLD IN RHODESIA.

1927 1928 1929 1930

oz. oz. oz. oz.
Jan u a ry ................... 48,731 51,350 46,231 46,121
February ............... 46,461 40,286 44,551 43,385
March ..................... 50,407 48,017 47,388 45,511
A pril ..................... 48,290 48,549 48,210 45,806
May ........................ 48,992 47,323 48,189 47,645
Ju n e .......................... 52,910 51,762 48,406 45,208
Ju ly  ........................ 49,116 48,960 46,369 45,810
A ugust..................... 47,288 50,611 46,473 —
S ep tem ber.. . . . . . . 45,838 47,716 45,025 —
October ................. 46,752 43,050 46,923 —
N ovember ............. 47,435 47,705 46,219 —
D ecem ber............... 49,208 44,772 46,829 —

RHODESIAN GOLD OUTPUTS.

July. Auc,UST.

Tons. Oz. Tons. Oz.

Cam and M o to r .............
Globe and Phoenix . . .
Lonely R e e f ...................
Luiri Gold .....................
Rezende ..........................
Sherwood S tar .............
W anderer Consolidated

24.600 
6,107 
5,700 
1,738 
6,400 
5,000

14.600

10,512
6,03S
3,859
2,718
2,704

£13,469
3,655

24,600
6,005
6,300

6,400
5,000

15,900

10,647
5,331
3,831

2,709
£12,855

4,081

W EST AFRICAN GOLD OUTPUTS.

J u l y . A u g u s t .

Aristón Gold Mines . 
Ashanti Goldfields 
Taquah and A bosso ..

Tons.

10,620
9,700

Oz.

12,957
£15,516

Tons.

10,711
9,950

Oz.

13,437
£15,934

AUSTRALIAN GOLD OUTPUTS BY STATES.

Western
Australia. Victoria. Queensland.

Oz.
37,032

Oz.
2,178
1,739

Oz.
567

32,751 381
35,445
28,460
33,650
25,472
31,307
27,946
36,652

789_ 473
1,459 1,636

952 209
1,354 350
2,532 382
1,812 1,081

32,967
41,738
34,174

3,480 580
073

J u ly ................................................. _
A u g u s t.......................................... ---- ----

AUSTRALASIAN GOLD OUTPUTS.

J u l y . A u g u s t .

Tons. | Value £ Tons Value £

Associated G.M. (W.A.) . .
Blackwater (N.Z.) ...........
BoulderPersev’ce{W.A.). . 
Grt. Boulder Pro. (W.A.) . 
Lake View & S tar (W.A.) 
Sons of Gwalia (W.A.) . . .  
South Kalgurli (W.A.) . . .  
W aihi (N.Z.) .....................

5,482
3,650
7,390
9,241
6,212

14,350
8,506

17,762

8,334 
6,151 

16,588 
25,117 
15,054 
14,801 
16,550 

/  6,006 
128,992

5,229
3,800
6,696

13,656
8,501

18,5411

7,656
6,237

13,054

14,737 
15,305 

/  6,226* 
1 35 ,984t

Oz. gold. t  Oz. silver. t  To August 23.
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GOLD OUTPUTS, KOLAR D ISTRICT, INDIA.

J u l y . A u g u s t .

Tons Total Tons Total
Ore Oz. Ore Oz.

Ralaghat .................... 3,300 1,563 3,700 1,957
Champion R e e f ........ 8,405 5,506 8,340 5,640
M ysore.......................... 17,249 8,402 17,959 9,596
Nundydroog ............. 11,588 6,951 11,568 7,027
Ooregum .................... 12,500 5,120 13,500 5,729

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM  
OUTPUTS.

Chosen Corp. (Korea) . . . 
Frontino & Bolivia (C’lbia)
Lena (S ib e ria )...................
Lydenburg Plat. (Trans.) . 
M armajito (Colombia) ..  .
F re sn illo ..............................
Onverwacht P latinum  . . .  
O riental Cons. (Korea) . . 
St. John del Rey (Brazil). 
Santa Gertrudis (Mexico) .

J u l y .

Tons Value £ Tons Value £

10,260
2,410

14,529
10,196

9,760
2,280

12,380
10,146

4,180
960

80,317

858p  
4,869 
5,162 i

4,100
940

928P
4,535

47,619

82,250«!
44,000
98,4664

17,484 82,792«!
46,000

d  Dollars, p  Oz. platinoids.

PRODUCTION O F TIN  IN  FED ERA TED  MALAY STATES. 
Estim ated a t  70% of Concentrate shipped to  Smelters. Long Tons.
January , 1930 .
February .........
M arch ...............
A p r il .................
May .................
J u n e .................

0,128 Ju ly  ............................
4,768 A u g u s t..........................
5,763 S ep tem ber...................
5,407 O c to b e r ........................
0,043 N o v em b er...................
5,590 December ...................

5,525
4,153

OUTPUTS OF MALAYAN TIN  COMPANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

J  une. Ju ly . August.

Aver H itam  ................................ 78* 05* _
Batu C av e s ................................... 28 - ___

Changkat .................................... 75 30 —

Chenderiang.................................. -  - — —
Gopeng ......................................... 65* 60 67
Hongkong Tin ............................ 711 44* 23*
Idris  H ydraulic .......................... 29* 31 —
I p o h ............................................... 52* 43* —
Jelapang......................................... 26 294 29*
K am par Malava ........................ 66 —
Kampong L a n ju t ........................ 85 70 —
K am unting ................................ 02 111 —
K ent (F .M .S .).............................. 18 27 30
K epong........................................... 37 33
K in ta ............................................. 22* 20 13
K inta K ellas ................................ 26* 22*
K uala K a m p a r ............................ 80 60 —
K u n d an g ....................................... 30 38 —
L ahat ............................................. 15 17 18
L aru t T in fie ld s ............................ 35
Malaya C onso lidated ................. 82* 76* 69*
Malayan T i n ................................ 119 131
Meru ............................................. 18 12 18
Pahang ......................................... 224* 225 225*
Penaw at ....................................... 119* 48* 78*
Pengkalen ................................... 53* 65* 71*
P e ta lin g ......................................... 158 149 149
R ahm an ....................................... 77* 59* 65*
Ram butan ................................ .. 10* 9 9
R antau  ......................................... 36 —

R aw an g ......................................... 80 35 —

Rawang C oncessions................. 40 05 27
Renong ......................................... 96 80
Selayang......................................... — 13 —
Southern M a la y a n ...................... 1541 154* —
Southern Perak .......................... 84 83* ___

Southern Tronoh ........................ 71 51 ___ _

Sungei B e s i................................... 45 37 ___

Sungei K in ta .............................. 15 12 15*
Sungei W ay ................................ 78* 65* —  '
Taiping ......................................... 41 ■— —
T a n jo n g ......................................... 35* 38* 30
Teja Malaya ................................ 36* 26* 30
Tekka .......................... ................. 38* 33 32
Tekka-Taiping.............................. 65* 57 45
T e m o h ................................ .. 29* 29* —

Tronoh ......................................... 68 60 —

OUTPUTS O F N IG ERIA N  TIN  M INING COMPANIES.

June. Ju ly . August.

_ _
83 65 51

170 130 —
10 10 3

l ł 1* 3*
65 65

10* —.
55 55 —.

2 i 4* 7*
26 15 15
18 28*
17 18 _
6 2 _

39 20 _
16 16 _
19 ł

220
39 20*
85

82 8* 11
2 4 |

81 _
16
22
l l ł
18 14 14
7 6*

21*
7*

16*16
9
72
8 6

35 33*
10

27
98

OUTPUTS OF O TH ER  T IN  M INING COMPANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

June. Ju ly . August.

Anglo-Burma (Burm a)............... 23 40 39*
A ramayo Mines (B o liv ia ) ......... 207 199 203
Bangrin (Siam) .......................... 60 70* 84
Berenguela (B o liv ia )................. — .— —
Consolidated Tin Mines (Burma) 96 210 200
E ast Pool (Cornwall) ............... 82* 83 83
Fabulosa (B o liv ia)...................... 127 110 137
Geevor (Cornwall)........................ 52 49 41
Ja n ta r  (Cornwall) ...................... 25* 23 —
Kagera (U ganda)........................ 28 28 28
N orthern T a v o y .......................... 40 — —
P atino ............................................. 1,289 1,329 —
Polhigey (C ornw all).................... 31 31 —
San Finx (S p a in ) ........................ 35* 33* —
Siamese Tin (S ia m ) .................... 131* 159* 149
Soulh Croftv (C ornw all)........... 65 66* 65*
Tavoy Tin (B u rm a )................... 25 — —
Theindaw (Burma) .................... 8 — _
Tongkah H arbour (S iam )......... 93 115 89
Toyo (Japan )................................ 52* 48* —
W heal K itty  (Cornwall)............. 38* 40 —
Zaaiplaats .................................. 34* 35 —

* Tin and Wolfram.
CO PPER, LEAD, AND ZTNC OUTPUTS.

Broken Hill South f  Tons lead conc. . . 
\  Tons zinc conc. . . 
j  Tons refined lead. 
\  Oz. refined silver 

Tons copper oxide
Burm a Corporation 
Bwana M’Kubwa. .
E lectrolytic Z in c   Tons zinc
Indian C o p p e r ...............  Tons copper
Messina............................  Tons copper
Mount L y e l l .................... Tons concentrates
N a m a q u a ........................  Tons copper .
N orth Broken H ill  ( i ° ns lf;ad conc'( Tons zinc conc. .
Poderosa ........................  Tons copper ore.
Rhodesia Broken Hill

San Francisco Mexico . 

Sulphide Corporation . .

Tetiuhe .
Union Minière .

Tons lead .
1 Tons slab zinc . . .  
f Tons lead conc. . .  
I Tons zinc conc. . .  
J Tons lead conc. . . 
I Tons zinc conc. . . 
( Tons lead conc. . . 
( Tons zinc conc. . . 

Tons copper
Zinc Corporation ......... { £ n s  lead conc.

> zmc conc. . .

July. August.

9,303 ' 0,192
7,559 i —
6,420 0,420

580,000 580,000
616 669

4,230* 4,216§
206 223
630 656

4,1631 —
5,260 _
2,540 .—

784 588

1,570 1,500
4,445 4,295
2,914 —

2,192 2,065
2,623 2,834
1,020 —
2,058 —

7,725* __
G,082t ■—

* Four weeks to Ju ly  23. 
t  Four weeks to Aug. 13.

t  Six weeks to Aug~ 9.
§ F our weeks to  Aug. 20.
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IMPORTS OF O RES, METALS, ETC., INTO U NITED  KINGDOM

June. July-
Iron O r e ....................................... 405,848 284,775
Manganese O re............................ 12,895 10,315
Iron and S te e l ............................ 214,504 198,788
Copper and Iron P y r i te s ......... 30,196 31,844
Copper Ore, M atte, and Prec. . . .Tons . . 4,753 4,420
Copper M e ta l.............................. 17,672 17,491
Tin Concentrate ........................ 7,274 5,522
Tin M e ta l.................................... 850 1,655
Lead Pig and S heet................... 27,916 20,642
Zinc (Spelter) ............................ 14,093 13,524
Zinc Sheets, e tc ........................... 2,085 2,073
A lum inium .................................. 1,285 1,375
Mercury......................................... 68,703 183,455
Zinc O x id e .................................. 1,045 901
White Lead ................................ . . C w t.. .  . 13,498 15,280
Red and Orange L e a d ............. . .Cwt.. . . 7,727 7,965
Barytes, ground ....................... . .C w t... . 54,501 55,077
Asbestos ...................................... 1,642 2,280
Boron M in era ls .......................... 620 267
B o ra x ........................................... 12,950 17,200
Basic Slag .................................. 1,739 587
Superphosphates ................... 3,342 890
Phosphate of L im e ................... 47,973 45,560
Mica ............................................. 207 264
Sulphur ...................................... 6,758 6,339
Nitrate of S o d a .......................... 18.531 41,220
Potash Salts .............................. . .Cw t.. . . 56,485 140,234
Petroleum : Crude ................... 42,974,679 43,867,683

Lamp O i l ............. 17,330,578 26,310,257
Motor Spirit . . . . 95,304,527 95,135,673
Lubricating Oil .. 8,375,641 7,122,490
Gas O i l ................. 9,539,927 23,198,376
Fuel Oil ............. 46,186,468 68,657,283

Asphalt and Bitumen ............. 20,135 14,237
Paraffin W a x .............................. . .  .Cwt.. . . 118,428 93,491
T urpen tine.................................. . .  .Cwt.. . . 43,827 49,879

OUTPUTS REPO RTED  BY OIL-PRODUCING COMPANIES
In Tons.

June. July- August.

16,127
36,690

2,287
4,969

33,431
667

16,S18 
40,240

17,017
39,500

2,227 2,286
4.9S05,054

34,111
724

33,121
752

2,545
2,663
5,011

29,431

1,990 2,503
2,421 2,420
5,020 4,824

30,771 29,214
57,727

5,700
80,420
2,042

65,597 40,445
6,346

79,380
5,968

64,060
3,011 3,053

28,200 25,600 28,400
Venezuelan Consolidated............... 1,583 1,384 —

QUOTATIONS OF O IL COMPANIES SHARES 
D enomination of Shares £1 unless otherwise noted.

Aug. 9, 
1930-

Sept. 10, 
1930.

£ s. 
15

d.
0

£ s. d.
13 m

2 3 fi 2 3 9
1 8 3 1 7 6

Ord .............................................. 4 1 ti 3 13 9
18 9 18 0

1 5 G 1 5 g
4 9 4 0
2 0 2 o

4 . 5 0 4 2 g
4 0 3 (>

1 15 0 1 11 3
12 G 11 1)
12 n 10 9

9 0 9 3
32 10 0 30 5 0
4 14 f, 4 8 9

10 0 n 10 0 0
7 0 7 0

2 8 o 2 1 9
5 0 5 3

V.O.C. H o ld in g ...................................... .............. 2 4 0 1 17 6

PRICES OF C HEM ICA LS. Sept. 9.
These quotations are not absolute ; they vary according to

Acetic Acid, 40% 
80%

Alum .............................................
Alumina, Sulphate, 17 to  18%

,, Carbonate ...............
,, N itrate .....................
,, Phosphate ................
,, Sulphate, 20-6%  N.

Antim ony, T artar Em etic
,, Sulphide, Golden . .

Arsenic, W hite ............................
Barium, Carbonate, 94% .........

,, Chloride .......................
,, Sulphate, 94% ...........

Benzol, standard m otor ...........
Bleaching Powder, 35% Cl.
B o ra x .............................................
Boric A c id ....................................
Calcium Chloride .......................
Carbolic Acid, crude 60% . . . .  .

Citric Acid .

Cresylic Acid, 97-99% . . . .  
Creosote Oil (f.o.b. in Bulk) 
Hydrofluoric Acid ...............

Iron, N itra te  80° T w ....................
,, Sulphate ...............................

Lead, Acetate, w h i te .....................
,, N itrate ................................
,, Oxide, L i th a rg e .................
,, White ..................................

Lime, Acetate, brown .................
„  grey, 80% .........

Magnesite, C a lc in ed .....................
Magnesium, C h lo rid e ...................

,, Sulphate, comml. . .
M ethylated Spirit 64° Industrial 
N itric Acid, 80° Tw.......................

Pine O il...........................
Potassium Bichromate

Chlorate .............
Chloride 80% . • 
E thyl X anthate

,, N itrate, refined. . .
,, Permanganate . . .
,, Prussiate, Yellow

Red . . .
,, Sulphate, 90 % ..  •

Sodium Acetate .....................
,, Arsenate, 45%
,, Bicarbonate .............
,, Bichromate .............

Chlorate .
(Crystals)

H yposulphite . . . .  
N itrate (ordinary) 
Phosphate, comml.

,, (liquid, 140° Tw.) . 
Sulphate (Glauber’s S alt).

,, (Salt-cake) 
Sulphide Cone., 60 /65% .. 
Sulphite, pure .................

Roll .
Sulphuric Acid,

,, ,, tree trom Arser

Superphosphate of Lime, 33%

5 Tw..

Tin Crystals .........
Titanous Chloride

Zinc D ust . . .  
Zinc Oxide . .  
Zinc Sulphate.

i s. d.
per cwt. 16 6

1 16 3
per ton 58 0 0

8 10 0
,, 6 15 0

per lb. 10
. per ton 15 10 0

J» 27 10 0
>> 16 (I 0

40 (I 0
8 17 0

. per lb. 10Ï
7

. per ton 16 15 0
4 10 0

»> 10 0 0

. per gal.
5 0 (I

1 6 *
. per ton 6 15 0

13 10 0
>> 22 0 0

. per gal.
5 5 0

2 1
. per lb. 6}
. per ton 24 (I 0
. per lb. 1 6
. per ton 22 0 0
. per gal. 104

. per lb.
44
6

. per oz. 1 0

. per ton 6 0 0
1 15 0

35 0 0
29 10 0
33 10 0
42 0 0

7 5 0
14 10 0

9 10 0
6 15 0
3 15 0

. per gal. 1 9

. per ton 21 0 U

. per cwt. 1 12 0

. per ton 29 15 0
42 10 (1

. per lb. 4J

. per ton 24 10 0
25 15 0

01G kilos
9 15 0

55 15 0
. per ton 29 10 0

21 0 0
. per lb.

1

53
6}
8

. per ton 11 0 0
18 15 (1
26 0 0
10 10 0

. per lb. 33

. per ton 6 0 0
5 b 0

24 10 0
. per lb. 7
010 kilos 53 5 0

per ton 14 10 0
9 0 0
9 7 0

. per cwt. 10 t!

. per lb. 41

. per ton 9 10 0
8 10 0
2 12 6
2 15 0
8 10 0

14 0
. per ton 11 10 0

10 10 0
4 16 6
4 0 0
3 9 0

1 0
39 0 0

111
10

9 10 0
27 10 0
39 0 0
10 10 0
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SHARE QUOTATIONS
Shares are £1 par value except where otherwise noted.

GOLD AN D S IL V E R :
SOUTH AFRICA :

B ra k p a n ...........................................
City Deep .......................................
Consolidated Main Reef .............
Crown Mines (1 0 s .) ........................
Daggafontein ................................
Durban Roodepcort Deep (10s.).
East Geduld ..................................
E ast Rand P roprietary (10s.) . . .
G eduld...............................................
Geldhenhuis Deep ........................
Glynn’s Lvdenburg ......................
Government Gold Mining Areas (5s.)
Langlaagte E sta te  ............................
Meyer & Charlton ............................
Modderfontein New (1 0 s .) ...............
Modderfontein B (5s.) ......................
Modderfontein Deep (5s.) ...............
Modderfontein E a s t ..........................
New S tate  Areas ..............................
Nourse .................................................
Randfontein .....................................
Robinson Deep A (Is.) ...................

„  B (7s. 6 d .) .............
Rose D e e p ...........................................
Simm er & Jack  (2s. Gd.)...................
S p r in g s .................................................
Sub Nigel (10s.) ................................
Van Rvn .............................................
Van Rvn Deep ..................................
Village Deep (14s.) ..........................
W est Rand Consolidated (10s.) . . .
W est Springs ...................................
W itw atersrand (K night’s ) ...............
W itw atersrand Deep ........................

RHODESIA :
Cam and M otor ................................
Gaika ....................................................
Globe and Phoenix (5 s .) ...................
Lonely Reef .......................................
M ayfair ...............................................
R e z e n d e ...............................................
Sham va ...............................................
Sherwood S tarr (5 s.)..........................

GOLD COAST.
A shanti (4s.) .......................................
Taquah and Abosso (5s.) .............

AUSTRALASIA :
Golden Horseshoe (4s.) W .A ............
G reat Boulder P ropriet’y (2s.), W.A. 
Lake View and S ta r (4s.), W.A. ..
Sons of Gwalia, W.A..........................
South Kalgnrli (10s.), W .A...............
W aihi (5s.), N .Z.................................
W iluna Gold, W.A..............................

IN D IA  :
Balaghat (10s.) ..................................
Champion Reef (10s.) ......................
Mysore (10s.) .....................................
N undydroog (10s.)..............................
Ooregum (10s.).....................................

AMERICA :
Camp Bird (2s.), Colorado .............
Exploration (10s.) ............................
F rontino and Bolivia, Colombia . .  
Mexican Corporation, Mexico (10s.) 
Mexico Mines of E l Oro, Mexico . .
Panam a Corporation .................
St. John del Rey, B r a z i l .................
Santa G ertrudis, Mexico...................
Selukwe (2s. Gd.), B ritish  Columbia

MISCELLANEOUS :
Chosen, Korea ...................................
Lena Goldfields, R u s s ia ...................

C O P P E R :
Bwana M’Kubwa (5s.) Rhodesia. . .
Esperanza Copper, Spain ...............
Indian (2s.) .........................................
Loangwa (5s.), R h o d es ia .................
L u iri (5s.), Rhodesia ........................
Messina (5s.), Transvaal .................
Mount Lyell, T a sm a n ia ...................
N am aqua (£2), Cape Province.........
N ’Changa, Rhodesia ........................
R hodesia-K atanga..............................
Rio T into (£5), Spain ......................
Roan Antelope (5s.), Rhodesia . . .  
Tanganyika, Congo and Rhodesia . 
Tharsis (£2), S p a in ............................

Aug. 9, Sept. 10,
1930 1930.

£ s. d. £• s. d.
2 14 6 2 14 G

7 3 7 0
17 G 16 G

3 15 0 3 12 6
1 5 0 1 6 3

13 3 13 3
2 4 6 2 5 G

10 9 10 9
3 15 6 3 13 9

7 9 7 3
2 6 2 6

1 15 0 1 12 0
1 4 6 1 3 6

13 9 13 9
3 18 9 3 11 3

14 0 12 3
1 5 0 1 1 3
1 4 6 1 3 0
1 18 9 1 17 0

10 0 10 3
10 3 13 3
16 3 15 0
9 9 9 9
4 9 5 3
2 6 2 9

3 6 3 3 2 0
2 17 6 2 17 0

7 9 7 6
1 11 3 1 7 0

3 6 3 6
7 0 8 0

14 6 15 3
9 9 10 0
4 6 4 3

17 0 15 9
3 9 3 9

14 0 13 6
1 0 0 19 0

10 3 9 9
1 1 9 1 1 9

1 0 1 0
17 6 16 3

1 9 6 1 9 9
2 6 2 9

2 3 2 3
1 3 1 3

11 0 10 3
1 3 1 3

12 6 12 G
12 9 14 3
17 G 17 9

2 6 2 6
7 0 8 G

10 3 10 G
15 6 1G G

5 0 4 9

6 6
4 0 4 3

11 6 11 6
5 0 5 0
3 0 3 0

15 0 15 G
16 6 17 3

7 9 8 G
2 G 3 3

6 6 5 0
3 6

12 3 13 0
1 1 6 1 1 G

1 6 1 G
3 3 3 3
2 9 4 3
9 6 9 6

1 1 3 1 10 0
7 6 7 6

2 10 0 2 10 0
1 7 0 1 3 9

35 0 0 36 2 6
1 2 0 1 0 9
1 11 0 1 13 0
3 19 0 4 0 0

L E A D -Z IN C :
A malgamated Zinc (8s.), N.SAV. 
Broken H ill Proprietary, N.S.W.
Broken H ill, N orth, N.S.W ..........
Broken H ill South, N.S.W............
B urm a Corporation (10 ru p ees).. 
Electrolytic Zinc Pref., Tasm ania
M ount Isa, Queensland..................
Rhodesia Broken H ill ( 5 s . ) .........
San Francisco (10s.), Mexico .........
Sulphide Corporation (15s.), N.S.W.

d itto , Pref..........................................
Zinc Corporation (10s.), N.S.W . . .  

d itto , Pref..........................................

T IN :
Aramayo Mines (25 fr.), Bolivia 
Associated T in (5s.), N igeria . . .
Ayer H itam  (5s.) ..........................
Bangrin, S ia m ................................
Bisichi (10s.), Nigeria .................
Chenderiang, M a la y ......................

E ast Pool (5s.), Cornwall

Geevor (10s.), C o rn w a ll...............
Gopeng, Malaya ............................
Hongkong (5s.) ..............................
Idris (5s.), Malaya ........................
Ipoh Dredging (lGs.), Malay . .. 
Kaduna Prospectors (5s.), Nigeri 
Kaduna Syndicate (5s.), Nigeria
K am unting (5s.), Malay .............
Kepong, M a la y ..............................
K inta, Malay (5s.)...........................
K inta Kellas, Malay (5s.) ...........
K ram at Pulai, Malay .................
Lahat, Malay .................................
Malayan Tin Dredging (5s.)
N araguta, N igeria ........................
Nigerian Base Metals (5s.) .........

Penaw at (§1), Malay ...........
Pengkalen (5s.), Malay .........
Petaling (2s. 4d.), Malay . . . .
Ram butan, Malay .................
Renong D redging, Malay . . .  
Siamese T in (5s.), Siam . . . .  
South Croftv (5s.), Cornwall . 
Southern Malayan (5s.) . . . .
Southern Perak, M alay...........
Southern Tronoh (os.), Malay 
Sungei Besi (5s.), Malay . . . .
Sungei K in ta, Malay .............
Tanjong (5s.), Malay ...........
Tavoy (4s.), Burm a ...............
Tekka, Malay ..........................
Tekka Taiping, M a la y ...........
Temengor, M alay......................
Toyo (10s.), J a p a n ..................
Tronoh (5s.), M alay.................

D IA M O N D S:
Consol. African Selection Trust (5s.)
Consolidated of S.W.A. (10s.)...........
De Beers Deferred (£2 10s.) .............
Jaggersfontein .....................................
Premier Preferred (5s.) ......................

FIN A N C E , E tc. :
Anglo-American Corporation (103.)
Anglo-French Exploration .............
Anglo-Continental (10s.) .................
Anglo-Oriental (Ord., 5 s . ) ...............

d itto , Pref.........................................
British South Africa (15s.) .............
Central Mining (£8) ..........................
Consolidated Gold F'ields ...............
Consolidated Mines Selection (10s.)
F an ti Consols (8s.)..............................
General Mining and Finance .........
Gold Fields Rhodesian (10s.) .........
Johannesburg Consolidated ...........
London Tin Corporation (10s.) . ..
Minerals S e p a ra t io n ..........................
N ational Mining (8 s .) ........................
Rand Mines (5s.) ..............................
Rand Selection (5 s .) ..........................
Rhodesian Anglo-American (10s.). .
Rhodesian Congo Border .............
Rhodesian Selection T rust (5s.) . . .
South Rhodesia Base Metals .........
Tigon ( 5 s . ) ...........................................
Union Corporation (12s. Gd.) .........
Venture T rust (10s.)

Aug. 9, Sept. 10,
1930. 1930.

£ s. d. £ s. d.
S 0 8 0

13 3 12 3
2 5 U 1 17 6
1 13 9 1 8 9

10 3 11 9
1 1 3 1 0  0
1 1 3 18 9

2 3 2 3
15 0 17 0
10 0 8 6
16 3 14 6

1 1 3 18 3
2 18 9 2 16 3

1 3 0 1 3 9
4 9 4 3
9 0 9 6

13 9 13 3
6 0 5 3
1 6 1 6
3 9 3 6

9 9
1 6 1 6
3 3 3 0

1 17 6 1 17 6
14 6 14 0
6 3 6 6

16 6 16 3
5 6 5 0

12 6 12 0
5 9 6 0

15 0 12 6
8 0 7 0
6 0 6 0

1 1 3 19 G
6 9 G 9

18 3 17 0
8 0 8 0
1 0 9
7 0 6 9
1 3 1 0

12 0 10 9
10 3 10 0
9 6 7 6

18 0 19 6
9 9 7 6
2 3 2 3

10 9 10 9
1 8 9 1 10 0

5 6 5 6
7 0 6 6

11 6 11 0
8 6 6 9
4 6 3 9

15 6 14 6
13 9 12 G
2 6 2 0
2 6 2 6

14 6 14 6

1 3  9 1 2  6
7 3 G 6

6 15 0 7 1 3
1 7 0 1 8 9
3 19 6 3 15 0

1 1 3 19 6
13 9 15 0
6 3 6 3
7 9 8 0

11 6 12 6
1 12 G 1 13 3

16 10 0 16 0 0
1 12 G 1 11 3

12 0 13 0
10 3 10 9
15 6 1G 9

8 0 8 0
1 15 3 1 18 6

12 6 11 9
6 15 6 6 5 0

6 6
3 1 0 2 19 0

8 3 8 6
1 1 3 1 0 0

14 10 6 14 0 0
1 9 0 1 10 0

7 6 6 3
14 6 12 6

3 0 0 3 4 6
5 0 5 0



THE MINING DIGEST
A R E C O R D  O F  P R O G R E S S  IN 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 important articles and papers appearing in technical journals and 
proceedings of societies, together with brief records of other articles and papers : also notices o f new 
books and pamphlets, lists of patents on m ining and metallurgical subjects, and abstracts o f the yearly

reports o f m ining companies.

T H E  S H E R R IT T  G O R D O N  M IN E
The m ining and m illing practice  w hich i t  is 

proposed to  employ on the  S herritt Gordon copper- 
zinc m ine in  northern  M anitoba is ou tlined  in  a 
paper appearing  in  th e  Canadian M in ing  and 
Metallurgical Bulletin  for A ugust. T h is paper, 
which has been contribu ted  by  th e  staff of the 
property, covers th e  h isto ry , geology, and  th e  
prelim inary w ork on th e  ore and  on developm ent, in  
addition to  th e  m ining and  m illing program m e. 
An outline of th e  geology by  E. L. Bruce was given 
in these pages in  O ctober last.

The ore m inerals are py rrh o tite , pyrite , 
chalcopyrite, m arm atite  (sphalerite), and  some 
chalmersite. Gold and  silver are present in  small 
quantities. O ther m etals, such as cadm ium  and 
lead, occur in  m inute  am ount, b u t can only be 
detected by  analysis. Galena is frequently  found

copper and  iron con ten t and lower in  zinc and 
insoluble: copper 2 95% , zinc 2 1 0 % , gold ®0.35, 
silver $0.45, iron  33'5% , insoluble 30 0% . Excel
len t copper results were ob tained  on W est ore 
trea ted  in  th e  p ilo t mill. I t  was found necessary to  
clean the  copper fro th  tw ice to  ensure a concentrate 
grade of 20% and over. Z inc results, however, 
were no t good. The com paratively  low-grade zinc 
feed, th e  copper-zinc ra tio  (L4 to  1), and th e  fast 
floating properties of th e  p y rite  in  W est ore, have 
com bined to  form  a  difficult flo tation  problem . 
However, by  triple-cleaning of zinc fro th , and the  
elim ination  of m iddling products, commercial zinc 
concentrate was made, w ith  low recoveries.

M i n e  D e v e l o p m e n t  a n d  P r o d u c t i o n  P l a n s . —  
The plan  adopted  for bring ing  th e  p ro p erty  to 
production  embraces th e  developm ent of th e  W est

H e a d f r a m e  a n d  C r u s i

in small qu an titie s in  cross fractures in  the  basic 
hanging-wall gneiss. M any rock inclusions are 
found in  th e  m assive sulphide ore. These range in  
size from small grains th e  size of a pea, up to  pieces 
weighing several tons. The sm all inclusions are 
almost invariab ly  q u artz , b u t the  larger ones are 
chiefly pegm atite  and  q u artz ite  gneiss. These 
inclusions frequen tly  show p a rtia l replacem ent, 
chiefly by chalcopyrite.

S u m m a r y  o f  P i l o t  M i l l  R e s u l t s . —E ast ore 
treated  in  th e  p ilo t m ill averaged : copper 2'30% , 
zinc 5-65%, gold $0.40, silver $0.35, iron 19 5% , 
insoluble 43 0% . A grind of 65 to  70% — 200 mesh 
yielded sa tisfac to ry  results on th is  ore. Copper 
recoveries of 88-92% , w ith  concentrate grades of 
20-23% , were made. Zinc flo tation  yielded con
cen trates carry ing  45-54%  zinc and recoveries of 
75-80%  of th is  m etal. A pproxim ately 70% of the  
gold and silver values rem ained in  th e  copper

C°  W est ore trea ted  a t  the  tes t p lan t averaged higher

3— 7 1

r  H o u s e ,  No. 3 S h a f t .

ore-shoot to  produce 1,200 tons per day, and th e  
E as t ore-shoot to  produce 600 tons per day.

F or sinking No. 3 shaft and carrying on the  
developm ent and  also to  supply  power for th e  pilo t 
mill, a th ird  power p lan t was erected. This consisted 
of one 350 h .p ., three-cylinder, Ingersoll-Rand 
Diesel, direct-connected to  a 320 k .v.a., 2,200-volt 
generator, one 934 cu. ft. electric drive, Ingersoll- 
R and a ir  compressor, and  one 608 cu. ft. Ingersoll- 
R and a ir  compressor direct-connected to  a single 
cylinder, 110 h.p. Diesel engine. This last m achine 
was m oved from  th e  No. 1 shaft. A double drum , 
electric-drive, Ingersoll-R and ho ist was used for 
sinking, and  a tem porary  60 ft. tim ber headfram e 
erected. W hen power is received from Island Falls, 
th e  350 h.p. Diesel will be re ta ined  as a standby, in 
case of trouble  on th e  transm ission line. The sinking 
h o ist will be used as th e  perm anent ho ist a t  No. 1 
shaft. In  the  operation of th is  Diesel-driven p lant, 
fu rth er economies in  power costs were m ade, th e  
350 h.p. Diesel being considerably more efficient
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th an  th e  110 h.p. units. The cost per h .p .-year was 
$112.85, a fte r adding th e  freighting  charges to  th e  
cost of th e  fuel-oil.

On th e  W est ore-shoot, a  m ain  w orking shaft was 
sunk in  th e  footwall a t  an  angle of 51°. I t  has four 
com partm ents 5 ft. by  6 ft. and  one 6 ft. b y  6 f t., for 
tw o ore skips, tw o cages, and  one p ipe, cable, and  
ladderw ay. The first m ain  haulage level was 
established a t  a dep th  of 500 ft. on th e  incline, and 
a haulage drive, 7 ft. by  9 ft., d riven  in  th e  footwall 
abou t 25 ft. from  th e  ore. T his level is equipped 
w ith  a 30 in. by  42 in. B uchanan crusher, skip loading 
hoppers, and  ore and  rock storage pockets. The ore 
will be tram m ed  from  stan d ard  p latform  chutes in 
th e  haulage drives, to  th e  crusher, in  80 cu. ft., 
G ranby  cars. H aulage trac k  is 24-inch gauge w ith  
35 lb. rails. Storage b a tte ry  locom otives will be 
used for haulage.

Proposed Stoping Method :— The sub-level system  
of stop ing  w ill be used, and  a block, 1,000 ft. long 
and  ex tend ing  from  th e  500 ft. level to  surface, is 
being  developed a t  th e  p resen t tim e. Service levels

were opened from  th e  shaft a t  200 an d  350 ft., 
respectively, on th e  d ip , and  4 ft. b y  6 ft. drives 
were d riven  in  th e  ore from  th e  s ta tio n s to  th e  end 
of th e  1,000 ft. block.

The first block to  be stoped is being  developed by 
rises d riven  in  th e  ore from  th e  m ain  haulage level 
to  surface. T hree of these  rises are located  in  p illars, 
one in  th e  sha ft p illa r and  one in  each of th e  p illars 
a t  th e  ends of th e  block. Two in te rm ed ia te  rises 
w ill be driven. Sub-level d rives a re  d riven  from  
th e  rises a t  vertica l in te rvals of 40 ft. Box-hole 
rises will be d riven  up from th e  m ain  haulage drive  a t 
35 ft. in tervals. S toping will be s ta rte d  a t  th e  centre  
of th e  block. B eginning on th e  first sub-level a t 
th e  in te rm ed ia te  rises, th e  drive  is slashed to  th e  
foot- an d  hanging-w alls, an d  th e  rise  is benched o u t 
to  th e  full w id th  of th e  ore. A slab ab ou t 8 ft. th ick , 
10 ft. h igh, and  ex tending  from  foot- and  hanging- 
wall is th en  sho t off the  sub-level, re tre a tin g  tow ards 
th e  m anw ay rise. T h is forms a  bench from  which 
dow n holes m ay  be drilled  and  b lasted  to  form  a 
second bench 10 ft. lower down. The operation  is 
carried  o u t in  successive sub-levels, and  is repeated  
u n til th e  la s t bench breaks th rough  th e  back  of the  
level below. The w ork on a lower level is k ep t far 
enough ahead  of th a t  on th e  level above, so th a t  th e  
m en are alw ays w orking under a solid back.

Small p illars to  support th e  hanging-w all will be 
left w herever th e  ore-body is narrow  and  low-grade. 
The rib  pillars a t  each end of th e  block will be 
rem oved w hen th e  blocks on bo th  sides of them  are

stoped out. In  th is  w ay no ore will be left tie d  up 
in  rib  pillars.

A co n trac t system  will be used on th e  stoping. 
T he m en will be p a id , e ith e r for th e  footage drilled, 
o r for th e  tonnage broken. W hich of these  will be 
m ost sa tis fac to ry  can  only  be d e te rm in ed  by a 
thorough  tria l.

Development.— All d riv in g  and  r is in g  is done on 
con tract, th e  co n tracto rs supp ly ing  all m achine and 
m ucking labour and  explosives. P a y m en t is made 
on a slid ing  scale, p er foot of advance, depending on 
th e  tram m in g  d istance  to  th e  shaft. The adoption 
of th is  co n trac t system  has resu lted  in  a  marked 
decrease in  th e  cost of developm ent as compared 
w ith  th e  previous system  of com pany  wages and 
bonus, w ith  th e  com pany supply ing  th e  explosives.

The lowest per-foot cost of developm ent is 
o b ta ined  by  w orking tw o sh ifts  p er d ay  in  each 
heading. The m iners d rill off and  b las t before going 
off sh ift, an d  th e  m uckers m uck  ou t th e  headings on 
th e  following shift. F rom  th ree  to  four hours is 
allowed betw een th e  sh ifts  for blow ing smoke.

D rilling E quipm ent.—-For all d riv ing , th e  Waugh 
m odel 17 is used. Fo r rising , th e  Ingersoll-Rand 
m odel R-51 stoper is  used. In  s ink ing  all three 
shafts, W augh m odel 7, equ ipped  w ith  spring 
handles, w as used.

F or all classes of developm ent, steel of standard 
size is used, th u s  e lim in a tin g  delays and  confusion 
in  th e  shop an d  underground. T he steel used is 
A tlas 1 in . quarte r-octagon .

Permanent P lan t.— E x cav atio n  for th e  foundations 
of th e  various build ings of th e  p e rm an en t p lan t was 
s ta rte d  in  th e  early  sum m er of 1929, before the 
ra ilw ay  reached th e  m ine. A t th e  p resen t tim e, the 
pow er house is in  tw o p a rts , th e  new p a r t  being of 
hollow -tile co n stru ctio n  w ith  a gypsum  slab roof. 
T he old p a r t  is of tim b e r construction  covered with 
corrugated  iron. The old p a r t  w ill be replaced by 
th e  sam e ty p e  of bu ild ing  as th e  new  p a rt. The 
power-house equ ipm en t consists of tw o Beiliss and 
M orcom com pressors of 2,500 cu. ft. capac ity  each, 
w ith  room  for th e  in s ta lla tio n  of a th ird  u n it. The 
eq u ipm en t in  th e  old p a r t  of th e  pow er house will 
all be rem oved except th e  350 h .p . D iesel, which will 
be re ta in ed  as a stand-by .

The head-fram e, to  w hich  th e  crusher house is 
connected, is a steel stru c tu re , 127 ft. h igh, w ith  one 
rock b in  of 1,500 to n  cap ac ity  and  one ore bin 
d iv ided  in to  two sections of 1,200 an d  600 tons 
capacity , respectively . T he sm aller section  is  for 
th e  ore from th e  E a s t shoot, th e  te rm in a l of the  
aerial tram  being located over th is  p a r t  of th e  bin.



S E P T E M B E R , 1930 179

The shaft house, 50 ft. by  42 ft., is connected to  th e  
inclined p a r t  of th e  head-fram e. The cage land ing  
is 11 ft. below surface level and  is connected to  th e  
change house by  m eans of a tunnel.

The change house is a steel fram e hollow-tile 
building, 119 ft. by  44 ft. Locker accom m odation 
has been p rovided for 300 m en. H o t a ir  is forced up 
through th e  lockers, so th a t  underground clothes 
will be properly dried. The usual w ashing facilities, 
showers, la trines, etc ., a re  provided. The shops 
building, 170 ft. by  80 ft., is a steel fram e building 
with sides and  roof of tw o-inch fir decking, covered 
with J. M. housline w ith  corrugated  iron as th e  
outside sheeting. Hollow-tile p a rtitio n  walls divide 
the building up in to  one bay  50 ft. by  80 ft. and  
three bays 40 ft. by  80 ft. for b lacksm ith  shop, p late  
shop, m achine shop, and  electric shop. The w are
house, 122 ft. by  40 ft., is of th e  sam e construction  
as the shops building, except th a t  a reinforced 
concrete floor was p u t in  w ith  th e  foundation .

No. 1 Shaft L ayout.— The p lan t a t  No. 1 shaft is 
not yet erected, b u t i t  will consist of a steel head-

ty p e  of m achine, hoisted  in  four-ton  skips and  
dum ped d irectly  in th e  coarse-ore bin. A self
cleaning grizzly will rem ove — 2 in . m ateria l ahead 
of a 7 ft. Sym ons cone crusher. Symons crusher 
discharge will be conveyed to  four 4 ft. by  6 ft. 
H um -m er screens. Screen discharge will be 
reduced in  one se t of T ray lor rolls, 72 in. by  24 in. 
Roll discharge joins th e  crusher p roduct to  be 
re tu rn ed  to  th e  screening p lan t. Screen undersize 
will be  conveyed to  th e  fine-ore bin a t  th e  con
cen tra to r. The crushing and  screening m achinery 
is housed in a  building approxim ately  44 ft. by  
82 ft.

Grinding.— Ball-mill feed will be reduced in  tw o 
stages to  75 or 80% — 200 m esh. The prim ary  
grinding p lan t includes th ree  8 ft. by  60 in. H ardinge 
mills d irect-connected  to  225 h.p. m otors. Three 
8 ft. D orr s tan d ard  classifiers will operate  in  p a rtia l 
closed circuit w ith  these  mills, overflowing a finished 
p roduct and  re tu rn in g  approxim ately  one-th ird  
of th e  sands to  th e  prim ary  mills and discharging 
tw o-th irds to  th e  secondary  mills. T hree 8 ft.

C o l l a r , N o . 3  S h a f t , o n  W e s t  O r e - S h o o t .

frame, 70 ft. h igh, w ith  ore storage b ins and  rock 
storage bin. Connected to  th is  will be th e  loading 
term inal of th e  aerial tram  to  No. 3 shaft. The 
power house, 34 ft. by  76 ft., w ill be equipped w ith  
two 934 cu. ft. Ingersoll-R and a ir  compressors, and 
one double d rum  Ingersoll-R and electric ho ist. The 
building will be of steel fram e construction  w ith  
sides and  roof of tw o-inch fir decking, covered w ith  
J. M. housline w ith  corrugated  iron as th e  outside 
sheeting.

C o n c e n t r a t o r  E q u i p m e n t  a n d  F l o w  S h e e t . —  
The two ore-bodies differ in  zinc, iron, and insoluble 
content, and in  th e  p roportion  of iron  p resen t as 
pyrite  and  p y rrho tite . T he mill is being designed 
as th ree  u n its  of 600 tons capacity  each. Two 
units will t r e a t  m ain sha ft (West) ore, and  th e  o ther 
will t re a t  600 tons p e r day  from  th e  east shaft. 
If a t  an y  tim e th e  Com pany decides to  mix all ores 
for milling, th e  p a rtitio n s in  th e  coarse and  fine ore 
bins can be rem oved. Fo r th e  present, equipm ent 
to  recover zinc from  th e  W est ore will n o t be 
installed. Floor space to  house th is  equipm ent 
is allowed for.

Crushing.— E ast ore will be crushed underground 
by  one 30 in. by  42 in . B uchanan crusher to  — 5 
in ., hoisted  to  th e  surface, and  carried to  th e  
m ain shaft head-fram e bin b y  aerial tram w ay. 
W est ore will be crushed underground by th e  sam e

by  72 in. H ardinge mills will tak e  care of secondary 
grinding. Secondary mill discharge will be pum ped 
to  th ree  12 ft. by  26 ft. 8 in. D orr rake classifiers 
above th e  ball-mill floor and  sands re tu rn  by  g rav ity  
to  th e  mill. Six-inch W ilfley sand pum ps will 
perform  th is  d u ty . W ilfley centrifugal pum ps 
will be installed  w herever pulps or froths m ust be 
elevated. P rim ary  and  secondary classifier over
flows will be th ickened  in th ree  45 ft. D orr traction- 
ty p e  th ickeners to  35% solids before flotation.

Flotation.— Fahrenw ald  flotation m achines will 
be installed. Com parison of m achines in  th e  te s t 
p lan t ind icated  th a t  slightly  h igher grade concen
tra tes , w ith  th e  sam e recovery, were m ade w ith  
m echanical ty p e  m achines. Sixteen-cell 24 in. 
m achines w ill be installed  for copper work and  
12-cell 24 in. m achines for th e  zinc. All m achines, 
roughers and  cleaners, will be double overflow type  
and  equipped w ith  10 h .p . m otors and dual tex-rope 
drive.

Reagents.— Soda ash, sodium  cyanide, zinc 
sulphate, th iocarbanilide , and aerofloat will be fed 
to  th e  p rim ary  mills. These reagents will be fed in  
th e  following am ounts, which, of course, are 
approxim ate. The first th ree  will be fed in  solution. 
Thiocarbanilide will be fed dry. A dditional fro th 
ing oil will be fed to  th e  classifier overflow, or 
d irectly  to  th e  cells if needed.



180 T H E  M IN IN G  M AGAZIN E

lb. p er ton
Soda A sh .............................................. 4-0
Sodium  cy an id e ................................. 0 1  to  0 2
Zinc su lp h a te ......................................  0 25 to  0 50
T hiocarban ilide .................................. 0 05 to  0 1 0
A e ro flo a t.............................................. 0'04 to  0T0

R eagents for zinc flo ta tion  will be fed to  th e  con
d itioners ahead  of th e  zinc cells, 1 lb, of copper 
su lphate  per ton  of ore and  sm all am ounts of aero 
float, an d  e ith e r sodium  x a n th a te  o r T .T . m ix tu re  
being used. A dditional soda is som etim es beneficial 
to  zinc flotation.

Copper m iddlings, i.e., m iddlings from  th e  las t 
copper roughers plus ta ilings from  th e  first copper 
cleaner, w ill be pum ped to  a  separa te  m iddlings 
classifier se t a t  a fla t slope and  slow rak e  speed. 
T he overflow from  th is  classifier will jo in  p rim ary  
and  secondary classifier overflows to  th e  th ickeners. 
The m iddlings classifier sand  will be d ischarged to  
th e  secondary mills. T ailings from  th e  second 
copper cleaning will jo in  rougher fro th  to  th e  first 
cleaner cells.

In  th e  zinc flo ta tion , m iddlings will be re tu rn ed  to  
th e  conditioner ahead  of th e  rougher cells.

Dewatering.— C oncentrates w ill be th ick en ed  in  
12 ft. Genters. E ach  G enter th ickener has a filtering 
a rea  of 750 sq. ft. The G enter discharge w ill be 
filtered in  six-leaf 6 ft. A m erican filters. On account 
of th e  severe w in ter w eather in  th e  d is tric t, i t  will be 
necessary to  work ou t a m ethod  to  overcom e 
freezing of concentrates. F in a l a rrangem ents for 
handling  th e  filter p ro duct have n o t been com pleted

a t  th is  tim e. T hree m ethods a re  being  considered. 
C oncentrates m ay  be dried  in  e ith e r Ruggles-Cole or 
Low den ty p e  driers to  4 or 5%  m o istu re , or they  
m ay  be sh ipped  in  specially  constructed  closed cars. 
A nother m ethod  w ould be to  sh ip  concentra tes 
from th e  filters in  open cars and  e rec t th aw in g  sheds 
a t  th e  sm elter.

G e n e r a l . — The con cen tra to r p roper will be 
housed in  a steel s tru c tu re  ap p ro x im ate ly  160 ft. by 
200 ft. S id ing  will consist of tw o-inch tongued and 
grooved lum ber, a  lay e r of in su la tio n , and  for the 
sides an  ou ter covering of galvanized  iron . Fo r the 
roof, a heav y  a sp h a lt com position  roofing will be 
used. Two fifty-thousand-gallon  tan k s  w ill furnish 
storage for th e  m ill. F resh  w a ter w ill be pumped
3,500 ft. from  Cold lake to  one tan k . R e tu rn  water, 
including copper c ircu it overflow from  prim ary 
th ickeners and  filtra te  w a ter from  th e  Genter 
th ick en er and  A m erican filter, will be pum ped  to  the 
second ta n k  for storage. F in a l m ill ta ilin g s will be 
pum ped  ab o u t o n e-quarter m ile to  a  b ay  of Camp 
lake.

T he concen tra to r a t  S h e rr itt  G ordon h as been 
designed as a  com plete d ifferen tia l p la n t to  produce 
copper and  zinc concentrates.

S m e l t i n g  a n d  R e f i n i n g . — Copper concentrate 
will be sh ipped  80 m iles to  th e  H udson  B ay  smelter 
a t  F lin  Flon. S h e rritt  G ordon w ill endeavour to 
m a in ta in  th e  grade a t  20%  copper, or higher, and 
hold th e  zinc co n ten t u n der 7% . The b lis te r copper 
w ill be shipped to  O ntario  Refiners a t  Copper Cliff, 
O ntario .

T H E  N O R T H  M O U N T  F A R R E E L  M ILL, T A S M A N IA
Ore concentra tion  a t  th e  N orth  M ount F arre ll 

Mine, W est T asm ania, is described b y  J. C. Coldham 
in  th e  Chemical Engineering and M in in g  Review  
of M elbourne for Ju n e  5. T he a u th o r says th a t  
th e  N orth  M ount F arre ll silver-lead m ine is s ituated  
n ear th e  tow nship  of T ullah , four m iles w est of 
F a rre ll Ju n c tio n  on th e  ra ilw ay  of th e  E m u B ay  Co., 
which runs from  B urnie to  Zeehan. Access is b y  a 
2-ft. gauge tram  line, w hich also collects th e  tim ber 
fuel for th e  m ine.

No geological investigation  of th e  a rea  has 
been  m ade since 1908, b u t a  genetic relationship  
w ith  th e  R ead-R osebery  m ineral be lt, ab o u t eight 
miles to  th e  south-w est, is obvious. H ere, as a t  
R osebery, th e  ore-bearing rocks a re  overlaid by  
p o rphyry , b u t in  th is  case th e  co n tac t dips to  th e  
w est a t  ab o u t 45°. A b road  b e lt of a lte red  po rp h y ry  
m asks th e  co n tac t and  Mr. A. M cIn tosh  Reid, 
d irector of m ines of T asm ania, shows a narrow  belt of 
argillaceous schist overlying th e  ore-bearing slates. 
T he p resen t ore-bodies consist of a  m ain  body  w ith  
subsid iary  lenses. T he m ain  body  has a m axim um  
len g th  of ab o u t 1,000 ft. and  is p a r t  of an  extended 
fa u lt a rea  in  th e  sla te . T he strik e  is a lm ost due 
N .S. and  th e  dip 60 to  70° W . T he subsid iary  
lenses w hich m ay  be of considerable ex te n t strike  
ab o u t N .N .E .-S .S .W . T hey  are  located  in  th e  
hanging-w all and  converge on th e  m ain  lode 
in  d ep th  w ith  ap prox im ate ly  th e  sam e dip.

S tru c tu ra lly  th e  lodes consist of a m ore or less 
cen tra l vein  of h igh-grade ore w ith  rep lacem ent 
zones of low er-grade, b u t m illable, ore on e ither 
side. The cen tra l vein  consists of a ground m ass 
of a lm ost clean galena and  sphalerite . The crystals 
are sm all, b u t g ranu lar, an d  th e re  is a  d istinc tly  
schistose s tru c tu re . Sm all inclusions of p y rite  and

large aggregates of clean cubical galena a re  present. 
T he w id th  of th e  vein  varies from  a  few inches to 
4 ft. an d , as th e  zinc co n ten t is low, i t  is possible to 
p ick  a  fa ir p ro p o rtio n  of ore of shipping grade 
in  th e  m ine. A certa in  am o u n t of g rav ity  concen
tra tio n  is undo u b ted ly  econom ical.

T he ore in  th e  rep lacem en t zones is finer-grained 
th a n  in  th e  vein. A ggregates of p y rite  and  carbon
ates occur, b u t cubical galena is absen t. The 
s tru c tu re  on th e  whole is im perfect and  th e  ore 
m inerals freq u en tly  occur sprinkled  th rough  the 
gangue. On th e  foot-w all side th e  rep lacem ent dies 
o u t ra th e r  sharp ly  and  shows a definite foot-wall but 
on th e  w estern  side no hanging-w all is p resen t and 
th e  stoping w id th  is determ ined  by  th e  diminishing 
ore values. T he average w id th  of th e  ore body is 
ab o u t 8 ft. w ith  a m axim um  of 25 ft. a t  th e  junction 
of som e of th e  subsid iary  lenses. T he gangue con
sists of s la te , carbonates an d  q u artz . T he approxi
m ate  com position of th e  ore m ined is : lead , 10-12%; 
zinc, 8 -10%  ; silver, ab o u t 14 oz., and  p y rite , 10%.

All th e  ore has been  w orked o u t above th e  main 
a d it and  th e  p resen t supp ly  is being raised to  the 
a d it th ro u g h  a blind  sh a ft and  h an d  tram m ed  to the 
m ill bins. In  order to  m ine th e  lower levels of the 
ore body a new  sh aft is being sunk  from  th e  surface 
n ear th e  m ou th  of th e  ad it, 500 ft. from  th e  lode a t 
th e  a d it  level.

O r e  D r e s s i n g . — T he ore-dressing m ill sta rted  as 
a  g rav ity  lead  con cen tra to r w ith  p rim ary  and 
secondary jigging and  tab ling , th e  zincy tailings, 
con ta in ing  ab o u t 3%  lead  and  11% zinc, being 
dum ped. T he p rim ary  crushing an d  jig  concen
tra tio n  section of th e  m ill which has been re ta ined 
is supposed to  have  a  cap ac ity  of ab o u t 160 tons 
of ore p e r week w hen w orking on d a y  shift. The
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secondary  ̂ section of th e  m ill w as reorganized in 
1927 to  include fine grinding and  preferential 
flotation of th e  jig  tailings and  dum p residues. I t  
has a capac ity  of 1,400 tons p e r week on a  th ree  
shift pe r day  basis. The ch arac te r of th e  ore m akes 
it specially ad ap ted  for economic m illing, b u t th e  
lightness of broken  ore, w hich is given as 23 cu. ft. 
to  th e  to n , p robab ly  accounts for th e  low o u tp u t of 
th e  various m achines. T he p resen t process is 
shown in  th e  accom panying flowsheet and  th e  lay 
out of th e  reorganized p la n t is largely  th e  outcom e 
of a necessary econom y in  cap ita l cost. U nder 
ordinary  circum stances th e  g rav ity  section is run  
on one sh ift and  th e  flo ta tion  section on th ree  
shifts per day.

Gravity Section.— The picked ore from  th e  m ine 
is run  d irect to  a shipping bin. The run  of m ine ore 
is crushed in  a 20 in. by  10 in. Hadfield jaw  b reaker 
w ith a  range of from  9 in. to  1J in. T he rolls are 
30 in. d iam eter by  10 in. wide, close set, and running 
a t 26 r.p .m . T he p rim ary  trom m els have  a screen 
size of jj in. B oth  series of jig  head  trom m els give 
the  sam e range of sizing, v iz., — 3/32 in ., + 3 /3 2  in ., 
— 3/16 in ., +  3/16 in . —  £ in ., +  £ in. — jj in. 
These trom m els a re  5 ft. long by  27 in. d iam eter 
and run  a t  40 r.p .m . T he — 3/32 in. p roduct 
in each case to gether w ith  th e  tailings from  all 
jigs, runs d irect to  th e  dew atering bin for re tre a t
m ent in th e  flo ta tion  section. The rem aining 
trom m el p roducts a re  each fed to  separa te  jigs 
of th e  L uhrig  ty p e . These a re  five-hutch m achines 
w ith plunger and  concentra ting  com partm ents 
16 in. square and  th e  p lungers driven b y  eccentrics.

The ragging is high-grade ore of f  in. m axim um  
diam eter. C oncentrate is tak e n  from  th e  first 
two hutches and  m iddling from  th e  rem ainder. 
The use of tw o-stage jigging is som ew hat unusual 
nowadays, b u t no d oub t i t  is justified by  local 
conditions. The jig  concen tra te, averaging about 
60% lead and  62 oz. silver, runs to  a  dra in ing  bin 
and th e  picked ore is tru ck ed  to  th e  bin contain ing  
the  prill ore from  th e  mine. The ore and  concen
tra te  is bagged for shipm ent. The bagged con
cen trate  contains 1'5%  m oisture and  th e  cost of 
bagging is ab ou t 10s. p e r  to n  of concen tra te. The 
labour employed is four m en and  one boy, th e  la tte r  
being employed on th e  picking tab le .

Zinc Section.— In  th is  section dum p residues 
are fed on to  an  inclined b e lt conveyor delivering 
into th e  tube-m ill b in  and  cu rren t ta iling  is fed 
from th e  dew atering bin on to p  of th e  d ry  residues 
on th e  conveyor. F rom  th e  b in  th e  m ateria l 
is delivered to  th e  tube-m ill by  ro ller feed. The 
tube m ill is 10 ft. long by  5 ft. d iam eter and was 
b u ilt by  C. R uw olt and  Co. I t  runs on tru nn ion  
bearings, carries a charge of nine tons of 2 |  in. 
steel balls, and  runs a t  26 r.p .m . The ball wear 
is about 2 lb. p e r  ton .

The drag  classifier is 16 ft. long w ith  18 in. 
rakes of 2J in. angle a t  1 ft. spacing, th e  belt speed 
being 30 ft. p er min. The sands from th e  classifier 
g rav ita te  back to  th e  tube-m ill. The flotation units 
both  consist of eight-cell M ineral Separation sub
aeration  m achines (A ustralian type) w ith  15 in. 
hard  cast-iron  im pellers driven by  horizontal belt 
a t  590 r.p .m . In  th e  lead u n it concentra te  is m ade 
in  th e  first th ree  cells and  m iddling in  th e  rem ainder, 
while in  th e  zinc u n it concen tra te  is m ade in  the  
first th ree  cells and m iddling in th e  remainder. 
The concen tra tes are pum ped  b y  2 in. Dorrco 
pum ps to  a  6 ft. six-leaf A m erican filter. The 
requ irem ents of th is  m ill, however, are satisfied

by  th ree  leaves of th e  filter, one being used for lead 
and  tw o for zinc concen tra te  and  th e  pulp  container 
has been partitioned  for th is  purpose. T he flotation 
feed is assum ed to  com prise 60% o — 200-mesh 
product.

The lead concentra te  averages nearly  60% lead, 
80 oz. silver and  5%  zinc. T he average of th e  zinc
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concen tra te  is 54% zinc, 13 oz. of silver, and  6% 
lead, while th e  assay  of th e  tailings is approxi
m ate ly  2-5% zinc, 0-8% lead, and  1-5 oz. silver.

In  regard  to  reagents, 4-5 lb. of soda ash and 
0-25 lb. of cyanide per to n  of feed are added in  th e  
tube-m ill and  0-2 lb. of aerofloat (15% p en ta - 
sulphide) is added b y  sight feed lubricator a t  th e  
head of th e  lead  m achine. In  th e  zinc circuit 0-2 lb.
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of x a n th a te  and  TO lb. of copper su lp h a te  p e r ton  
are added in  th e  lau n d er a t  th e  head  of th e  zinc 
m achines. The cost of bagging th e  zinc concentra te  
is p ro p o rtiona tely  g rea te r th a n  for th e  lead con
cen tra te . T he filtered lead concen tra te  contains 
10% of m oisture an d  th e  liquor is re tu rn ed  to  th e  
zinc circuit.

Ge n e r a l .— Owing to  th e  slum p in  th e  price of 
th e  m etal, zinc flo ta tion  w as d iscontinued during  
th e  fo rtn ig h t ending N ovem ber 6 las t, and  on April 
11 la s t lead flo ta tion  also was stopped and  a t  p resen t 
jig  concen tra te  and  p rill ore only a re  being produced 
from  a variab le  m ine o u tp u t up  to  160 to n s per 
week.

I t  is n o t possible to  a rrive  a t  a n  accu ra te  estim ate  
of pow er consum ed in  th e  m ill as m ill pow er, under
ground pow er and  ligh ting  are  a ll tak e n  off th e  same 
line of sha ftin g . T he to ta l  pow er consumed 
previous to  A pril 11 was ap p ro x im ate ly  700 h.p. 
tak en  from  th ree  engines as follows :— One 400 b .h .p  
R usto n -H o rn sb y  super-D iesel engine, ru n n in g  a 
300 h .p . ; one 350-h.p. N ationa l wood producer- 
gas engine runn ing  a t  250 h .p ., an d  one 200-h.p. 
engine of th e  previous ty p e  ru nn ing  a t  150 h.p. 
The wood fuel consum ption  is given as 80 tons per 
week an d  th e  cost of Diesel oil a t  th e  works, Is. 
p e r gal. R ail freigh t to  B urnie is 25s. p er ton  of 
concen tra te.

C Y A N ID A T IO N  O F  C U P R IF E R O U S  G O L D  O R E S
A sum m arized  rep o rt on th e  resu lts of an  in v es ti

ga tion  in to  th e  cyan idation  of cupriferous gold ores 
b y  W . G. C larke an d  B. H . Moore, of th e  School of 
Mines of W estern A ustra lia , Kalgoorlie, is published 
in  th e  Chemical Engineering and M in in g  Review  
of M elbourne for Ju ly  5. T he au th o rs say  th a t  
i t  is well know n th a t  th e  cyan id a tio n  of gold ores 
con ta in ing  th e  basic carbonates of copper, m alach ite  
an d  azurite , presents serious difficulties owing to  
th e  readiness w ith  w hich these m inerals are a ttacked  
by  d ilu te  solutions of alkali cyanides, w ith  th e  form a
tio n  of soluble com plex double cyanides of th e  alkali 
m etals an d  copper. A pparen tly , in  w orking 
cyanide solutions of o rd inary  concentra tion , th e  
solvent action  of th e  cyanide solution on th e  copper 
carbonates is m ore rap id  th a n  on th e  gold, so th a t  
th e  free cyanide is m ore or less com pletely  con verted  
in to  com plex double cyanides of copper and  th e  
alkali m etals before i t  is able to  dissolve th e  gold in  
appreciable q uan tities. H ence th e  ex tractio n  of 
gold is usually  sm all and  a t  th e  sam e tim e  th e  
solutions become so charged w ith  copper th a t  serious 
difficulties a re  in troduced  in  th e  p rec ip ita tio n  of 
th e  gold b y  m eans of zinc. C om paratively  few 
successful a tte m p ts  have  been m ade to  cyanide 
th is  class of ore ; in  fact, th e  au tho rs are acq u a in ted  
w ith  only one instance  in  w hich a  com m ercial 
success has been achieved, th is  being  th e  cyan ida
tio n  of cupriferous tailings a t  R othsay  on th e  Yalgoo 
goldfield, W estern  A ustra lia , by  V. T. E d q u is t, 
who used ve ry  w eak cyanide solutions— 0-002% 
KCN— th e  ex tractio n  ob tained  being 66-7%. 
C onsequently th ere  have  been num erous cases in  
W estern  A ustra lia  where th e  association  of m ala
ch ite  and  azu rite  w ith  gold has caused th e  abandon
m en t of p roperties in  w hich th e  gold co n ten t of th e  
ore-bodies would have m ade them  profitable if a 
sa tisfac to ry  m ethod  of trea tm e n t h ad  been available.

To th is  class of ore belongs th e  dum ps of residues 
on th e  Tum bulgum , T um bulgum  South , and  
M ountain  View leases a t  G abanitha, near Meek- 
a th a rra , W .A ., w hich resulted from  th e  trea tm e n t 
of th e  ores b y  b a tte ry  am algam ation. These dum ps 
are  held by  C addy Bros., of M eekatharra , who, 
during  1929, m ade an  ap p lication  to  th e  m ines
dep artm en t of W estern  A u stra lia  to  have  th e
tre a tm e n t of these  dum ps in v estig a ted  in  th e  
m etallurgical lab o ra to ry  of th e  School of M ines 
a t  Kalgoorlie, as p revious a tte m p ts  of various 
in v estiga to rs to  tre a t  these  dum ps h ad  proved 
unsuccessful. W ith  th e  approval of th e  hon.
m in iste r for m ines, th is  investiga tion  was com 
menced during  1929 and has recen tly  been com pleted

and a  re p o rt has been furn ished  in  w hich, as a 
re su lt of th e  lab o ra to ry  in v estig a tio n , a m ethod of 
tre a tm e n t has been  recom m ended w hich promises 
to  be successful, an d  w hich , so fa r  as th e  authors 
a re  aw are, is  en tire ly  new  in  connexion w ith  the 
cy an id a tio n  of ores of th is  character.

The lab o ra to ry  in v estig a tio n  has shown th a t 
ro astin g  or calc ina tion  of th e  ore a t  a  com para
tiv e ly  low tem p era tu re  to  convert th e  copper 
carbonates to  oxide, followed b y  fine grinding, 
am algam ation , an d  leaching w ith  w eak cyanide 
so lu tion  y ields consisten tly  h igh  gold extractions 
w ith  a  low cyan ide  consum ption  and th e  solution 
of insufficient copper to  cause fouling of th e  cyanide 
solution. A pparen tly , copper oxide produced 
by  calcin ing  th e  carbonates is m uch less readily 
a tta ck ed  by  w eak cyan ide so lu tion  th a n  the 
carbonates, and  th e  cyanide so lu tion  acts selectively, 
dissolving th e  gold before apprec iab ly  a ttack ing  
th e  copper oxide. The following analysis of a 
sam ple from  th e  M ountain  View dum p is typical 
of th e  com position of th e  ox id ised  ores of these 
leases :— Insoluble, 65-79% ; copper, 2 - 3 0 %  ; ferric 
oxide an d  a lum ina, 1 9 - 9 0 %  ; lim e, 1 - 2 0 %  ; 
m agnesia, 3 - 0 4 % .

T he ap p ro x im ate  tonnages an d  th e  gold and 
copper con ten ts of th e  dum ps are  as follows :—

Gold, dw t.
Tonnage p er to n  Copper, 

D um p. (2,000 1b.) (2,000 1b.) %
T um bulgum  South 1,700 9-8 2-54
T u m b u lg u m   25,000 4-9 1-60
M ountain  View . . 6,500 9-0 2-30

A g rad ing  analysis of a com posite  sample 
prepared  by  m ix ing  th e  sam ples from  th e  three 
clumps in  th e  p roportions represen ted  by the 
tonnages ex isting  in  th e  dum ps is as follows :—- 

I.M.M. Screen. %
+  30 10-3
+  40 10-4
+  60 7-3
+  80 5-8
+  100 9-9
+  150 5-3
+ 200 21-0
-  200 30-0

On account of th e  h igh ly  basic n a tu re  of the 
gangue, as shown in  th e  above analysis, p relim inary  
trea tm e n t of th e  ore w ith  su lphuric acid  for rem oval 
of th e  copper before cyan id a tio n  was n o t like ly  to  
be com m ercially possible. T his was confirm ed by 
som e sulphuric acid  ex trac tio n  te s ts  in  w hich  th e
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consum ption of acid  was over 100 lb. per to n  of ore, 
and i t  was found th a t  in  order to  reduce th e  resu ltan t 
acid ity  of th e  pu lp  w ith in  reasonable lim its for 
cyanidation, th e  w ashing tim e  was so prolonged 
and th e  q u a n tity  of w ater requ ired  was so great 
as to  m ake th is  m ethod im practicable.

Concentration of th e  dum p m ate ria l by  g rav ity  
and flotation m ethods failed  to  yield a sa tisfactory  
extraction , e ith e r of th e  gold or th e  copper.

Am algam ation of th e  com posite sam ple m entioned 
above during  fine grind ing  in  a W heeler pan  yielded 
an extraction  of 37-5% of th e  gold, leaving a ta ilin g  
containing 4 dw t. gold p er ton . The product of 
th is fine grinding contained 93-6% — 200 mesh. 
Cyanidation by  ag ita tion  of th is  p an  ta ilin g  w ith  
a 0-071% KCN solu tion  for seven hours gave a 
m axim um  ex tractio n  of 45% of th e  gold, w ith  a 
to tal consum ption of th e  cyanide. A g ita tion  of 
the same pan  ta ilin g  w ith  a weak cyanide solution 
—0-002 to  0-008% KCN— for periods vary ing  from 
27 to  117 hours gave practica lly  th e  sam e ex traction  
and to ta l consum ption  of cyanide.

Some previous experim ents conducted by  th e  
present workers on th e  cyan idation  of sim ilar ores 
had indicated  th a t  th e  ra te  of solution in  cyanide 
solutions of copper oxide produced by calcining 
m alachite and  azu rite  was less th an  th a t  of th e  
carbonates them selves, and  th is  ind ica tion  was 
therefore followed up in  order to  determ ine w hether 
cyanide solutions would ac t selectively in  th e  case 
of a cupriferous gold ore so trea ted , i.e. would 
dissolve th e  gold in  preference to  th e  copper. A 
series of p re lim inary  tes ts under vary ing  conditions 
of roasting and  cyan idation  established th e  following 
facts :—

(1) The m axim um  ro asting  period requ ired  was 
1 | hours from  cold to  th e  finishing tem pera tu re  of 
600° C.

(2) F ine g rind ing  a fte r roasting , and  am algam a
tion during  fine grind ing  were necessary to  liberate  
the gold and  to  rem ove th e  coarse, am algam able 
gold before cyan idation .

(3) A lthough ad d itio n  of 1 lb. of lim e per to n  
of ore produced a sligh t a lk a lin ity  in  th e  pulp, 
due to  m agnesium  hydroxide, b e tte r extractions

were ob tained  w hen sufficient lim e was added to  
p recip ita te  all th e  soluble m agnesium  com pounds 
as m agnesium  hydroxide an d  to  leave a  slight 
lim e a lk a lin ity  in  th e  solution.

(4) The m axim um  tim e  of con tact of th e  roasted  
ore w ith  a  0-07% KCN solution requ ired  for sa tis 
facto ry  gold e x trac tio n  w as seven hours.

(5) In  th is  tre a tm e n t period th e  copper d is
solved is insufficient to  cause subsequent diffi
culties in  p rec ip ita tio n  of th e  gold by  m eans of zinc.

(6) A fter roasting , th is  ore, which filters extrem ely 
slowly in  th e  raw  s ta te , filters so rap id ly  th a t  
tre a tm e n t by  percolation  is practicable, even 
though  th e  p roduct con tains 93% of — 200 mesh.

(7) C yanidation  under these conditions in  a 
1 : 1 pulp  results in  a consum ption of cyanide 
n o t exceeding 1£ lb. pe r to n  of ore, w ith  a to ta l 
ex tractio n  by  am algam ation  and  cyan idation  of 
90% and  over.

These fundam ental p rincip les of th e  m ethod 
of trea tm e n t hav ing  been fully dem onstra ted  and 
established, sam ples of ta ilings from  th e  th ree  
dum ps were trea ted  under th e  s ta ted  conditions 
w ith  satisfacto ry  results, th e  average to ta l ex trac
tio n  by  am algam ation  and  cyan idation  being 
90% . The deta ils of th e  trea tm en t of th e  com posite 
sam ple from  th e  th ree  dum ps are shown in  the  tab le  
below.

These results lead to  th e  conclusion th a t  in  the  
case of th is  sam ple, a fte r roasting  and  a m a lg a m a 
tio n , ag ita tio n  for seven hours in  a 1 : 1 pulp w ith  
0-07% cyanide solution is th e  m ost satisfactory  
from  a n  economic aspect.

A lthough th e  au thors have no t had  occasion to  
app ly  th is  modified m ethod to  th e  trea tm en t of 
o ther gold ores con ta in ing  copper carbonates, the  
uniform ly successful results ob tained  p o in t strongly 
to  th e  p ro b ab ility  th a t  th e  m ethod should be 
equally  applicable to  ores of th is  class, provided 
alw ays th a t  before cyan idation  steps are taken  
to  rem ove coarse free gold by  am algam ation  of the  
roasted  product, such coarse gold being necessarily 
slow in  dissolving and  therefore tim e being allowed 
for th e  cyanide solution to  a tta ck  th e  copper oxide 
to  a serious ex ten t.

Roasting, Amalgamation, and Cyanidation of Composite Sample.

Treatm ent conditions : Roasting period, I t  hours from cold to  600° C. Barren cyanide solution, 0"072% KCN. CaO added, 10 lb. per ton.
Grading of am algam ation residue, 90% — 200 mesh.

Assay Values.
Raw Head After

A fter am algam a- Pulp A gita
Au, roasting tion, dw t. ratio tion

dwt. Cu. dw t. Au Au per solid : period,
per ton. % per ton. ton. soln. hours.

6-4 1 -78 6-5 2-8 1 : 1 7
6-4 1 -78 6-5 2-8 1 : 2 7
6-4 1 -78 6-5 2-8 1 :2 16
6-4 1-78 6 -5 2-8 1 :2 24

Consumption, 
lb. per ton.

KCN
1-38
2-56 
2-64 
2-72

CaO
9-92
9-72
9-72
9-84

Cyanidation 
residue, 

dw t. Au 
per 
ton.
0-55 
0-50 
0-40 
0-35

Extraction by 
cyanidation [on 
amalgamation 

residue).

Cu, lb.

Percentage extraction of 
gold (on roasted ore).

per ton By By
Au, of roasted amalgama- cyani

°//o ore. tion . dation . Total.
80-4 0-30 56-9 34-6 91 -5
82-1 0-76 56 -9 35-4 92-3
85-7 0-72 56-9 36 -9 93-8
87 -5 0-80 56-9 37 -7 94-0

Tin, L ith ium , and B e r y l l iu m  in Manitoba.—
In  O ctober la s t a n  a b s trac t was given in  these 
pages of an  a rtic le  b y  D r. J . S. D elury  on th e  
t in  occurrences in  M anitoba. F u rth e r inform ation 
of these  deposits is now available as J . F . W right, 
of th e  Geological Survey of C anada, w rites in  th e  
Canadian M ining Journal for M ay 30 on th e  tin , 
lith iu m  and  beryllium  deposits of south-east

M anitoba. The au th o r says th a t  during  th e  p ast 
six  years, and  especially during  th e  p ast year, th e  
pegm atites of sou th-east M anitoba have a ttrac ted  
a tte n tio n  as a  possible source of t in , lith ium , and 
beryllium  ores. The deposits a ttrac tin g  m ost 
a tte n tio n  are in  th a t  p a r t  of Oiseau R iver area  along 
W innipeg R iver east of P o in te  du Bois and  north  
to  Shatford and  B ern ic  Lakes. T in  and  lith ium -
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bearin g  m inerals have  also been  discovered n ear 
W est H aw k Lake, sou th  of Ingolf on th e  C anadian 
Pacific R ailw ay, and  lith ium -bearing  m inerals in 
p eg m atites n ea r C at Lake, som e 18 m iles by  tra il 
no rth -ea st of B ird  R iv er P o st Office. Bodies of 
p e g m a tite  a re  num erous in  these  areas, and  also 
fa rth e r  n o rth  along M anigotagan valley  from  T urtle  
to  T ooth  L akes, b u t only  a  few of th e  pegm atites 
are  know n to  carry  spodum ene, beryl, cassiterite  
and  o th er m inerals a t  p resen t com m ercially valuable.

G e n e r a l  G e o l o g y . —T he bedrock  of th e  
prospecting  areas m entioned  in  th e  foregoing 
pa rag rap h  is Pre-C am brian  in  age, and  comprises 
a series of volcanic and  sed im en tary  s tra ta  and  
in trusives rang ing  in  m ineral com position from 
p e rid o tite  to  g ran ite . T he volcanic rocks include 
flows of basalt, andesite , an d  rh y o lite  and  associated 
tuffaceous and  pyroclastic  beds. Q uartzose sedi
m ents of vary ing  tex tu re  are in terlayered  w ith  
th e  lavas. Some of th e  sed im ents, how ever, appear 
to  be  older th a n  th e  lavas an d  locally  sedim ents 
overlie th e  lavas, a lthough  no s tru c tu ra l u n con
fo rm ity  has been recognized betw een th e  different 
m em bers of th e  series. A few th in  beds of sedim ent 
carry  red  g a rn e t, locally  e stim a ted  to  form  tw o- 
th ird s  of th e  rock, an d  schistose phases of such beds 
ca rry  sm all q u a n titie s  of p y rrh o tite , p y rite , an d  
chalcopyrite. G arnet schist carry ing  vein le ts of 
qu a rtz  was rep o rted  to  assay  a  trace  of t in ,  con
sequently  th e  ga rn e t beds w ere explored carefully 
for possible com m ercial deposits of copper-tin  ore. 
The g a rn e t is a lm and ite . I t  is frac tu red  an d  also 
carries b its  of q u a rtz  an d  o th e r m inerals, hence 
probably  th e  g a rn e t would be su itab le  only  for a 
pow dered abrasive.

In tru siv e  rocks are w idespread in  th e  d is tric t 
and  th e  p egm atites a re  considered to  represen t 
th e  closing phase of th e  period of in trusion . A 
large lens-shaped body  of p o rp h y ritic  rock betw een 
B ernic  and  Shatford L akes varies from  granodiorite  
to  g ran ite  in  m ineral com position. The w h ite  
felspar phenocrysts, averag ing  n ea r a q u a rte r  inch  
in  leng th , sh arp ly  co n trast w ith  th e  fine-grained 
greenish-grey w eathering  groundm ass. Areas 
co n ta in in g  q u a rtz  lenses up  to  1£ ft. in .le n g th  are 
locally p resen t w ith in  th is  in tru s iv e  m ass and  these 
m ay  have  resu lted  from  a local d ifferen tia tion  of 
th e  m agm a. T his fea tu re  of th is  b ody  of p o r
p h y ritic  rock suggests th a t  i t  is a  roof phase of a 
m agm a th a t  p resen tly  gave rise to  th e  m ore extensive 
g ran ite  m asses exposed nearby . If  th is  be th e  case, 
erosion has n o t reached a  level below  th e  cupolas 
of som e of th e  g ran ite  m asses. M any lode t in  
deposits of th e  w orld a re  w ith in  o r ad jacen t to  
th e  sm aller g ran ite  bodies w hich perhaps represent 
dom es on th e  surface of large g ran ite  b a tho lith s .

G e n e r a l  F e a t u r e s  o f  t h e  P e g m a t i t e s . —  
T he m ost a b u n d an t ty p e  of p eg m atite  is a  p in k  
m icro line-quartz  ty p e , carry ing  few accessory 
m inerals and  occurring in  sm all bodies of irregu lar 
shape. T his ty p e  of p e g m a tite  is ab u n d an t in  th e  
lavas and  sedim ents along th e  m arg in  of som e of th e  
large g ran ite  areas. A few bodies of a  p ink ish - 
w h ite  a lb ite-pegm atite  a re  also p resen t in  th e  sam e 
areas w ith  th e  m icroline-pegm atite, an d  th e  
p egm atites carry in g  a b u n d an t a lb ite  in  ad d itio n  to  
m icroline an d  q u artz , co n ta in  th e  lith iu m - and  tin -  
bearing  m inerals and  o th e r accessory m inerals 
charac te ris tic  of pegm atites . T he a lb ite-pegm atites 
are  of variab le  te x tu re  rang ing  from  a  fine ap litic  
rock th rough  peg m atitic  g ran ite  to  a p egm atite

w ith  crystals a foot or m ore across. Some of the 
p egm atite  bodies have  th e  form  of dykes, either 
paralle ling  o r c u ttin g  th e  bedding  an d  schistosity  
of th e  older rocks, w hereas o thers ap p ea r to  be  nearly 
ho rizon tal sheet-like  layers form ed along jo in t 
p lanes and  o th e r  s tru c tu re s  of th e  rocks. The 
deposits of cassite rite  an d  lith iu m -b earin g  minerals 
are localized in  lenses an d  in eg u la r-sh ap ed  masses 
w ith in  th e  a lb ite-b earin g  pegm atites .

T i n  D e p o s i t s . —-Cassiterite w as discovered in 
1924 in  a  p eg m a tite  o u t-cropp ing  on a  sm all island 
n e a r  th e  east end  of Shatford  L ake. T he original 
ou tcrop is sm all a n d  is n e a r  th e  w ater-level of the 
lake. T he island  is less th a n  50 ft. w ide, an d  pillow 
lava  outcrops along th e  so u th  shore an d  a  garnet 
bed on th e  n o rth  side. T he p eg m atite  apparently  
is along th e  c o n ta c t b e tw een  th ese  tw o  typ es of 
rock an d  can n o t be over 12 ft. w ide. Specim ens on 
th e  dum p are  of a p in k ish  a lb ite  an d  a quartz- 
m uscovite  p eg m atite . T he cassite rite  is in  the 
quartz-m uscovite  phase of th e  peg m atite  as small 
grains an d  crystals up  to  J  in . long d istributed  
e ith e r along th e  borders of vein le ts of quartz  or 
betw een large c rystals of q u a rtz  an d  felspar. 
Pu rp lish  fluorite  is also p resen t in  sm all irregular 
areas betw een  large  fe lspar a n d  q u a rtz  grains. 
T ourm aline , bery l, an d  o th e r  accessory minerals 
of n ea rb y  p eg m atites a re  absen t. Judging  from 
th e  general appearance  of th e  rock, th e  t in  content 
across w id ths of 4 ft. o r m ore would be low, although 
ce rta in  specim ens would assay  several p e r cent. tin . 
T he size of th e  body  of quartz-m uscovite  tin - 
b earin g  p eg m atite  is unknow n.

L i t h i u m  D e p o s i t s . — T he lith iu m  an d  t in  deposits 
are  s im ila r in  th e ir  general featu res a n d  lithium - 
bearin g  m inerals occur sparing ly  in  th e  tin-bearing 
pegm atites . T he S ilver L eaf lith iu m  deposit, 
located  sou th  of W innipeg R iv er an d  8 miles east 
of P o in te  du Bois, has been developed b y  th e  Silver 
Leaf M ining Syndicate , an d  th ree  carloads of 
lith iu m  ore have  been  sh ipped  for te s t  purposes. 
L ep ido lite  an d  spodum ene are  th e  abundant 
lith iu m  m inerals ; am blygonite  and  m ontebrasite 
occur on ly  sparing ly . T he accessory minerals 
include to u rm aline , bery l, ta n ta li te ,  topaz  and 
various m icas carry in g  a  trac e  of lith iu m . The 
p eg m a tite  m ass is ab o u t 400 ft. long an d  80 ft. 
w ide a t  one p o in t. The w est tw o -th ird s of th e  body 
is u n der a  sw am p. T he o u te r m arg in  is pegm atitic  
a lb ite -g ran ite  passing  inw ard  in to  a  coarse irregular- 
g ra ined  ty p e  carry in g  th e  lith iu m  m inerals. The 
deposit has n o t been  exp lored  to  d e p th , b u t a  small 
ton n ag e  of lith ia  ore is exposed in  th e  open-cut.

B e r y l l i u m  D e p o s i t s . — B eryl, a beryllium  
a lum in ium  silica te  co n ta in in g  from  11 to  14% 
bery llium  oxide, occurs sp a rin g ly  in  a  num ber of 
p eg m atites of th e  d is tr ic t. Two occurrences on the 
p o in ts along th e  sou th  shore of Shatford  Lake,
3,500 ft. from  th e  eas t end, h ad  been opened up by 
M anitoba  T in  Com pany. In  one of these  pegm atites, 
bery l c rystals up  to  2 ft. in  len g th  and  2 in. 
d iam e te r  a re  p resen t. T he body  of pegm atite  
carry in g  large crysta ls is sm all, n o t over 2£ ft. 
across as exposed in  a p rospect p i t .  A t th e  o ther 
n ea rb y  loca lity  sm all bery l c rystals form  ab o u t half 
th e  rock across a w id th  of 2 ft. P in k ish  albite, 
m uscovite , and  q u a rtz  a re  th e  only  m inerals noted 
in  ad d itio n  to  bery l. T he p eg m atites  w ere exposed 
for only a  few feet along th e ir  s tr ik e . T he beryl 
is ap p aren tly  lim ited  to  a sm all p a r t  of th e  p egm atite  
body.
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Leaching of C halcocite .— Technical P aper 473 
of th e  U n ited  S ta tes B ureau of Mines by  J. D. 
Sullivan covers work done a t  th e  Southw est 
E xperim ent S ta tio n  of th e  U n ited  S ta tes Bureau 
of Mines in  co-operation w ith  th e  D epartm en t of 
Mining and M etallurgy of th e  U niversity  of Arizona 
on various fundam en ta l factors involved in  the  
leaching of copper ores. The au th o r p o in ts ou t th a t  
four factors are essential to  th e  successful leaching 
of any  copper-bearing ore : (1) A solution th a t  will 
a ttack  th e  copper m inerals m ust get in to  th e  body 
of the  ore particles ; (2) th e  copper m inerals m ust 
be dissolved by chem ical action  of th a t  so lv e n t;
(3) the  solution con tain ing  th e  dissolved copper 
m ust find its  w ay  ou t of th e  voids of th e  ore in to  
the m ain  solution stream  ; and  (4) th e  copper in  
solution m ust be recovered by  some m eans of 
precip itation . The p resen t paper presents experi
m ental d a ta  on th e  solution of chalcocite, Cu2S, 
in various comm on solvents.

Investigators have long realized th a t  ferric 
sulphate is a n  active  reagent for chalcocite. Siemens 
and H alske in troduced  a process ab o u t 1890 in 
which finely ground ore was first roasted  to  oxidize 
the iron alm ost com pletely while th e  copper rem ained 
principally as Cu2S an d  th en  leached w ith  a  hot 
solution of ferric su lphate  con tain ing  a  sm all 
am ount of sulphuric acid. The copper was p re
c ip itated  electrolytically , using  carbon rods as 
anodes. A t C ananea concentrator, tailing-sands 
and flue dust were leached w ith  ferric  sulphate, 
and th e  solvent was regenerated  b y  forcing heated  
a ir through th e  solutions. In  1905 experim ents 
were conducted a t  R ay , Ariz., using ferric sulphate 
as the leaching reagent. The p lan t of th e  New 
Cornelia Copper Co., Ajo, Ariz., was com pleted 
on May 1, 1917, and  th e  first charge of ore was 
finished on M ay 17. The ores trea te d  a t  Ajo, 
although prim arily  oxidized, alw ays contained a 
small q u a n tity  of copper as sulphide, and in  recent 
years the  sulphide con ten t has been increasing. 
P a rt of the  copper in  th e  sulphide m inerals has always 
been ex tracted , probably  th rough  th e  action  of 
ferric su lphate in  th e  leaching solution. The 
Inspiration  leaching p lan t was p u t in  operation  on 
October 3, 1926, and  its  leaching solution carries 
a high ferric iron  co n ten t and  leaches m ixed 
oxidized and  sulphide ores. The m etallurgical 
report for June, 1927, gives th e  percentage of to ta l 
copper in  th e  feed to  th e  leaching p lan t as 1-195, 
of which 0-754 was oxidized copper and  0-441 
sulphide. For Ju ly  of th e  sam e y ear th e  percentages 
of to ta l, oxidized, and  sulphide copper were 1-132,
0-785, and  0-347 respectively.

Although experim ental work was done on the  
leaching of sulphide copper ores w ith  ferric su lphate 
as long ago as 1890 and  a lthough large p lan ts  are 
now using ferric su lphate  to  a tta ck  certa in  of th e  
sulphide m inerals (m ainly chalcocite), very  little  
of th e  chem istry  of ferric su lphate  leaching of 
chalcocite is defin itely  known.

Investigations were m ade on as pure m inerals as 
could be ob tained , m ost of th e  work being done on 
a very  pure sam ple of chalcocite from K ennecott, 
Alaska. O ther experim ents were m ade on a  sam ple 
of chalcocite from  Bisbee, Ariz., which was n o t so 
pure as th a t  from  K ennecott, and  a few prelim inary  
experim ents were m ade on a sam ple from  an 
unknow n source.

The following conclusions were form ed. Chalco
lite  can  be leached w ith  ferric su lphate  an d  th e  
sulphide converted  in to  th e  soluble sulphate.

Sim ultaneously w ith  th e  solution of th e  copper, th e  
ferric iron  is reduced to  ferrous iron. A bout
1-7 to  1-8 p a rts  of ferric  iron  a re  reduced to  th e  
ferrous condition  for each p a r t  of copper ex tracted . 
Commercial leaching requires th a t  by  some m eans 
th e  ferrous iron be reoxidized to  th e  ferric condition 
so th a t  i t  w ill again  be an  active  reagent for th e  
solution of fu rth er chalcocite. Ferrous su lphate  does 
n o t a tta ck  chalcocite. V arious schemes have been 
suggested for th e  reox ida tion  of th e  iron. The 
In sp ira tio n  Consolidated Copper Co. brings abou t 
th e  reox ida tion  by  electrolysis, which takes place 
sim ultaneously w ith  th e  p rec ip ita tion  of the  copper.

The experim ents described in  th e  rep o rt show 
th a t  th e  ra te  of solution of chalcocite is independent 
of th e  s tren g th  of ferric su lphate if enough reagent 
is p resen t. As ferric sa lts reduce cu rren t efficiency 
and  necessitate  h igher cu rren t densities in  elec
tro ly tic  p recip ita tion , i t  is desirable to  keep th e ir  
concen tra tion  as low as possible. A low ferric 
iron  con ten t is also desirable in  p lan ts m aking 
cem ent copper because of th e  consum ption of iron 
by  ferric  salts.

The ra te  of solution of chalcocite is independent 
of th e  acid  stren g th  of th e  solution if th e  ferric 
iron  concentra tion  rem ains constant. E xp eri
m ents w ith  solutions con tain ing  1% of ferric iron 
and  sulphuric acid in  streng ths of 0-25 to  10% 
showed practica lly  iden tical ra tes  of solution. 
Oxidized copper m inerals are dissolved by  ferric 
sulphate, bu t in  being dissolved the  ferric su lphate 
is decomposed and  converted  in to  th e  oxide, 
hydroxide, or basic sulphate. The presence of 
sulphuric acid  is desirable therefore in  leaching 
m ixed ores or ores carry ing  acid-consum ing com 
ponents. The p rec ip ita tio n  of oxides or basic 
sulphates of iro n  has th e  dual bad effect of 
consum ing a  re la tive ly  expensive reagent and  of 
endangering th e  solution passage-ways w ith  
plugging by  these salts. A basic su lphate of iron 
is ra th e r difficult to  get in to  solution, especially 
if weakly acidic solutions are employed. However, 
an  excess of sulphuric acid  is unnecessary for th e  
decom position of chalcocite and  has no advan tage 
over a solution of lower concentration.

The w ork done on sizes of chalcocite from  10 to  
-  200 mesh showed th e  rem arkable fact th a t  th e  

ra te  of solution in  ferric su lphate is independent 
of size of particles, provided th e  particles are free 
so th a t  th e  solution can a tta ck  them . A lthough 
there  is a g reat difference in  surface per u n it weight 
for 10-mesh and  200-mesh particles, th e ir  ra tes  
of solution are practica lly  identical. Ores suitable 
for leaching are usually of th e  dissem inated type, 
and particles larger th a n  10 m esh would rarely 
be found. Also, th e  large pieces do no t crum ble 
in  leaching b u t hold p ractically  th e ir  original form. 
This shell is composed of sulphur, insoluble m atte r, 
an d  p y rite  if p resent. As soon as th e  residue 
comes in  con tact w ith  carbon bisulphide i t  falls 
a p a r t  and  th e  sulphur dissolves, leaving a  powder 
of insoluble m ateria l. Partic les as large as 2 to  3 
m esh dissolve a t  a slightly  slower ra te  th an  sm aller 
ones.

I t  has been shown th a t  a ir  w ith  w ater alone canno t 
dissolve chalcocite. Sulphuric acid  plus a ir  w ill 
a ttack  th e  m ineral more slowly th a n  ferric su lphate 
solutions. Sulphuric acid in  th e  absence of oxygen 
has very  l ittle  effect upon th e  m ineral. Ferric 
su lphate is a m uch b e tte r  leaching reagent for 
chalcocite th an  sulphuric acid  and  a ir. The ra te  
of solution of chalcocite is m arkedly affected by
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tem pera tu re . W hen —  100 +  200 m esh chalcocite 
was leached w ith  a  solution con tain ing  0-5% of 
iron  as ferric su lphate  plus 0 '5%  of sulphuric acid, 
73% of th e  copper was in  a soluble condition  in 
1 d ay  a t  50° C., in  5 days a t  35° C., and  in  15 days 
a t  23° C. T he ra te  of so lu tion  of chalcocite is 
g reatly  accelerated a t  boiling  tem pera tures. The 
products of th e  reac tion , ferrous su lpha te  and 
cupric su lphate, do n o t in terfere  w ith  th e  reac tion  
in  th e  q u a n titie s  produced w hen th e  pure  m ineral 
is leached w ith  pure reagents. W hen a  large 
excess of ferrous su lphate  is p resen t, th e  ra te  of 
so lu tion  is sligh tly  re ta rded .

Tests in  ferric chloride showed th a t  th e  ra te  of 
solution of chalcocite  a t  35° C. was practica lly  
iden tica l w ith  th e  ra te  in  ferric su lphate. A t 
boiling tem pera tu res th e  so lu tion  of chalcocite 
in  ferric chloride was m ore ra p id  th a n  in  ferric 
su lphate.

Chalcocite is dissolved when th e  ferric su lphate  
comes in  co n tact w ith  th e  m ineral partic les by  
open-drainage trick le  leaching, b u t its  ra te  of 
so lu tion  is a l it t le  slower th a n  th a t  by  flood leaching 
in  revolving bottles. W hen chalcocite is dissolved 
by  ferric  su lpha te  th e  reac tion  tak es place in  tw o 
stages, w hich  m ay  be w ritten  :

Cu2S +  F e2(S 0 4)3 =  C u S 0 4 +  2 F e S 0 4 +  CuS 
CuS +  F e2(S 0 4)3 =  C u S 0 4 +  2 F e S 0 4 +  S

The first of th e  tw o reac tions is m uch m ore rap id  
th a n  th e  second. The q u a n tity  of ferric iron  
reduced to  th e  ferrous condition  and  th e  q u a n tity  
of free su lp h u r produced show th a t  th e  reactions 
a re  p robab ly  as w ritte n  above.

W hen chalcocite is leached w ith  ferric su lphate  
one-half of th e  copper dissolves rap id ly , an d  th e  
residue has th e  approx im ate  form ula, CuS. T his 
CuS does n o t rem ain  co n stan t b u t con tinually  
undergoes a  change as m ore copper is  dissolved 
u n til th e  a tom ic ra tio  of Cu : S becom es 0-9 o r less. 
T he residue a fte r  50 %  of th e  copper has been 
dissolved has p roperties th a t  are d ifferent from  th e  
m ineral covellite.

A lthough these  experim ents were m ade on nearly  
pure  m inerals, th e  d a ta  a re  applicable to  an y  
leachable ore con ta in ing  chalcocite. T he ra te  of 
dissolving chalcocite in  various ores m ay , of course, 
v a ry  because of differences in  m ineralogical 
associations, as of p y rite  and  chalcocite, in  th e  ra te  
a t  w hich solu tions p e n e tra te  th e  particles of ore, 
and  in  th e  acid-consum ing constitu en ts  p resen t, etc. 
T he m ineral particles in  leaching ores a re  usually  
no t large, an d  enrichm ents a re  freq u en tly  along 
cleavage p lanes w here easy co n tac t betw een m ineral 
and  solution is obtained.

T reatm ent  of Graphite.— T he tre a tm e n t of 
g rap h ite  in  M adagascar is d ea lt w ith  b y  
W . Thom pson in  an  artic le  w hich ap p ears in  
Engineering and M in ing  W orld fo r August. T he 
a u th o r s ta te s  th a t  in  th is  island  th e  g rap h ite  is 
found in  gneiss in  th e  sam e fo rm ation  as m ica, 
w hile in  S iberia  i t  occurs in  g ranulites, an d  in  
B ohem ia in  gneiss, m ica schists, o r crystalline  
lim estone. W hen  m asses of g rap h ite  a re  found 
before com plete decom position, th e  m ineral can 
be exp lo ited  m uch easie r and  m ore econom ically 
th a n  w hen diffused in  th e  rock, as i t  is m ore generally  
m ined. In  th e  U n ited  S ta tes, w here  deposits a re  
found in  Georgia, P ennsy lvan ia , and  New Y ork, 
g rap h ite  occurs in  tw o form s : d ry  crysta ls an d  in  
an  am orphous s ta te . T he sam e is tru e  of th e  
C anadian and  Ceylon deposits. E ach  has its  d is tin c t 
uses. O nly th e  c rysta lline  is indigenous to  
M adagascar.

T he M algache c rystals of M adagascar are 
p rincipally  utilized  in m aking  m etallurgical 
crucibles. T h ey  a re  found a t  a  uniform  depth  
occurring  in  redd ish  e a r th  produced  b y  th e  decom 
position  of th e  gneiss. A fte r th e  c learing  of the 
fo rest and  rem oving th e  surface soil, th e  graphitic 
e a rth  is tak e n  to  th e  w ash sheds, w here  th e  first 
operation , called debourbage, o r c lean ing , takes 
place. U sually th e  m ass does n o t yield  more 
th a n  10% of g rap h ite  m ixed w ith  decomposed 
felspar, sand, crysta ls of m ica, an d  partic les of 
iron. T he m ass is shovelled in to  th e  c lean ing  basin, 
from  w hich i t  passes th ro u g h  a series of wooden 
troughs, which sep ara te  first th e  sand, th en  the 
crystals, an d  finally o th e r  residue. T he la s t troughs 
are  covered w ith  m etallic  n e ttin g s, th e  m esh being 
of various sizes. These successive siftings, made 
u nder p rim itiv e  sheds w hich p ro tec t th e  blacks from 
th e  sun and  ra in , re su lt in y ield ing  g raphite  of 
45 to  60% carbon. To secure  a  g rade  of 80% it  is 
necessary  to  e lim inate  o th e r  im purities such as 
iron , m ica, and  lim e.

F rom  th e  w ash sheds th e  m in eral m ass contains 
sand, g rap h ite , an d  ab o u t 4 o r 5%  of m ica. To 
rem ove th e  sand  it  is delivered  to  th e  winnowers. 
T he crysta ls fall in  a v a t from  th e  w innow  of the 
M aigache w orker. In  th e  Suberbie p lan t, and  the 
estab lishm en ts of th e  “ Society  of G eneral Stores 
and  D epots of M adagascar,” th ese  operations are 
perform ed m echanically . A fte r  cleaning, the 
g rap h ite  is d ried , so rted  b y  ag ita tin g  sieves, and 
p u t th rough  w innow ing m achines analogous to  those 
em ployed in  c lean ing  w h eat. Since 1917 the 
exporters, b y  p reference, have  bought th e  mineral 
w ashed b y  th e  na tiv es, an d  i t  is refined e ither a t 
T an an ariv e , th e  cap ita l of M adagascar, o r in France. 
According to  th e  c h arac te r  of th e  soil, th re e  or four 
to n s of w ashed g rap h ite  produce a to n  of the 
com m ercial p roduct.

As th e  m echanical siftin g  does n o t elim inate 
th e  m ica w hen th e  sizes of th e  crystals equal those 
of th e  g raph ite , th e  e lim ination  of th is  im purity 
becom es a  problem  for th e  chem ist. Although 
th e  laboratories which t r e a t  th e  g raphitic  mineral 
chem ically  guard  th e ir  secret, de P ritzb n e r, who is 
fam ilia r w ith  th e  in d u stry , s ta te s  th a t  th e  use of 
petro leum  o r o th e r grease is necessary. The 
unrefined graphite , m ixed w ith  petro leum  under 
certa in  conditions, de taches itself from  th e  im purities 
b y  floating. T he first g rap h ite  sh ipped  from 
M adagascar to  E urope co n ta in ed  a large percentage 
of m ica, w hich proved  d estru c tiv e  to  th e  crucibles. 
Of la te , M adagascar h as b een  producing a  very 
h ig h  grade of g rap h ite .

G raph itic  m inerals h av in g  85 to  94% carbon 
co n ta in  iron , an d  u n til recen tly  i t  w as n o t possible 
to  e lim in a te  it. T he e lim in a tio n  of th is  im purity  
was also m ade w ith  th e  a id  of petro leum , b u t it 
is v e ry  expensive. T here  is also an  electrical 
tre a tm e n t.

Some refiners in  G erm any, a f te r  soaking unrefined 
g rap h ite  in  oil, sub ject i t  to  a b a th  of bo iling  water. 
Following th e  boiling  process th e  im p u ritie s  fall 
to  th e  b o tto m  of th e  v a t, th e  c rysta ls rem ain ing  on 
th e  surface. T his m ethod  was fo rm erly  employed 
a t  N ürnberg , G erm any, bu t, be ing  costly , i t  "has 
been abandoned .

T he greasy  g rap h ites  have  m ore im p o rta n t and 
m ore v a ried  uses th a n  th e  crystals. T h ey  are  used 
in  th e  m an u factu re  of pencils, lub rican ts , and 
m oulds for foundries and  glassworks, an d  are  also 
em ployed in  e lectrical equ ipm en t. C anad ian  and 
M exican greasy  g rap h ites  can  be  used as th ey
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exist in  n a tu re , as th e y  requ ire  v ery  little  p rep ara 
tion , co n ta in ing  92% and  even m ore carbon, b u t 
m ost g raph itic  deposits a re  n o t so rich  and  th e  
product m ust be  purified. M ethods of refining 
am orphous g raph ites a re  n o t perfected  sufficiently 
to  enable low-grade deposits to  com pete w ith  n a tu ra l 
deposits co n ta in ing  high  percen tage of carbon. 
In  Bohem ia, am orphous g rap h ite  of high density  
is ob tained  from  low-grade deposits by  trea tm e n t 
w ith carbonate  of soda an d  h eat. This chem ical 
m ethod, w hen tr ie d  in  M adagascar, furn ished 
an  in ferio r p roduct an d  has n o t been applied 
industrially  in  th is  F rench  colony.

Acheson artificial g rap h ite  is m anufactured  by  
subm itting  a n th rac ite  to  th e  high  tem p era tu re  
of an  electric furnace. In  th e  years im m ediately  
preceding th e  W ar, th is  p roduct was em ployed as 
a  lubrican t, and  also in th e  electric  in d u stry  
because of its  conductib ility . Being prepared by 
heating  w ith  e lectric ity  an th rac ite  con ta in ing  
no o th er im p u ritie s  th a n  silica and  traces of 
a lum ina. T he h igh  tem p era tu re  secures th e  
partia l d isappearance of th e  silica and  finally 
results in  a pulverized m ass of exceptional fineness 
containing 95% of carbon. A lthough regarded as 
slightly in ferio r to  th e  Ceylon, Acheson graphite  
is a form idable co m petito r for m ost uses, as th e  
price is so m uch lower. E x perim en ts have  been 
fairly  successful in  c rea ting  a good and  cheap 
g raphite  lubricant.

Malgache exporters do n o t fear com petition  from 
these su b stitu tes. In  th e  M adagascar deposits 
there are v ast layers of c rystalline  g raph ite  which 
can be easily ex tracted  and  can com pete, in  alm ost 
all the  m arkets of Europe, w ith  th e  m ines of Ceylon. 
The W orld W ar stim u la ted  th e  developm ent of th is  
industry  in  F ra n c e ’s large A frican island. D uring 
th e  first y ear of th e  W ar 6,314,000 kg. was produced. 
The m axim um  production  during  th e  W ar was 
15,015,050 kg. A fter th e  W ar th e  m axim um  
o u tp u t reached to ta lled  4,049,888 kg.

U ntil 1914, F rance bought th e  Malgache g raphites 
a f te r  th ey  were purified in  th e  U n ited  S tates, or 
F rankfort, G erm any. The producers of M adagascar 
com plained of th e  m ethods em ployed b y  certa in  
foreign houses which bought th e  g raph ite  d irectly  
from th e  exploiters and  resold i t  in  E urope. Fo r 
exam ple, first q u a lity  Malgache g raph ite , con
ta in ing  90% or m ore carbon, was som etim es sold 
under th e  nam e of “ Ceylon g rap h ite ,"  reserving 
th e  Malgache label for an  in ferio r q u a lity  w hich had 
been badly  refined. F rench  in d u stria lis ts  and  
m erchants now buy  from  th e  producer, or dem and 
a  certificate of orig in .

World S ilver  P rod uction .— Econom ic P aper 
8 of th e  U nited  S ta tes B ureau of Mines, by  C. W. 
Merrill and others, calculates th a t  th e  w orld produc
tion  of silver for th e  en tire  period from  1493 to  1927, 
inclusive, has been over 14,000,000,000 oz., or about 
fourteen tim es th e  w eight of gold produced in th e  
sam e period. T his am oun t of silver would m ake a 
cube m easuring 114£ ft. on an  edge.

The ra te  of w orld silver production  has in 
creased stead ily  since 1493. D uring th e  108-year 
period 1493 to  1600 th e  production  was 747,000,000 
oz., less th a n  th e  p roduction  for 1925, 1926, and 
1927. Fo r th e  cen tu ry  1601 to  1700, 1,272,000,000 
oz. was produced, and  for th e  cen tury  1701 to  1800 
the  p roduction  was 1,833,000,000 oz. The to ta l 
world p roduction  from  1493 to  1800, a period of 
308 years, was 3,852,000,000 oz., or less th a n  the  
p roduction  from  1909 to  1927, a period of 19 years.

Since 1888 m ore silver has been produced in  the  
world th an  in  th e  period 1493 to  1887 ; in  o ther 
words, th e  p roduction  of 396 years has been 
exceeded b y  th e  p roduction  of th e  last 39 years.

In  spite  of th e  g reater re la tive  increase in  the 
production  of gold th a n  th a t  of silver, th e  price of 
silver has declined. T his decline in  th e  price of 
silver has been th e  resu lt of a lessening dem and 
ra th e r th a n  an  abnorm ally increasing supply. The 
lessening dem and has been due very  largely to  
dem onetizing of silver during  th e  la tte r  p a r t  of the  
n ineteen th  cen tury  by  th e  principal nations of the  
world. T his became possible th rough  th e  enormous 
increase in  gold p roduction  th a t  followed inven tion  
of th e  cyanide process in  1887 and developm ent of 
th e  goldfields of South Africa, y e t a num ber of 
countries still re ta in  th e  silver-gold standard . 
Most o rientals use silver as a m edium  of exchange 
alm ost to  th e  exclusion of gold. Silver m ay thus 
be regarded as a second line  of defence for the  m ain 
tenance of th e  m etallic foundation of m onetary  
system s, b u t th e  fu tu re  of its  production  will be 
influenced largely by  th e  course of gold production.

In  th e  108 years from  1493 to  1600 B olivia 
produced 48% of the  w orld’s silver, followed in  tu rn  
by  13% from  Peru  and  12% each from  Mexico and 
A ustria . D uring th e  nex t century , 1601 to  1700, 
th e  New W orld established its  suprem acy as a 
silver producer m ore firm ly, accounting for over 77 % 
of th e  world to ta l. B oth Peru  and  Mexico alm ost 
quadrupled  th e ir  p roduction  and  doubled th e ir  
p roportion  of th e  world to ta l. B olivia continued as 
th e  leading producer, w ith  36% of th e  world to ta l.

Mexico increased its  production  very  rapid ly , so 
th a t  in  th e  e igh teen th  cen tu ry  over ¡,000,000,000 
oz.—57% of th e  w orld’s silver— was m ined in  th is  
one c o u n try ; Peru  rem ained in  second place w ith  
a  p roduction  of 360,000,000 oz., or 20% of th e  
world to ta l. The production  of B olivia dropped 
to  214,000,000 oz., less th an  one-half of th a t  in the  
preceding century .

In  th e  decade 1801 to  1810, th e  Spanish colonies 
produced over 91% of th e  to ta l world silver of
287.000.000 oz. W ith  th e  close of th is  decade a 
revolution  sta rted  which was to  drive th e  Spanish 
governors from every cap ita l of con tinen tal America 
w ith in  20 years. Silver m ining declined greatly  for 
th e  tw o decades of revolution  and reconstruction, 
b u t before th e  end of th e  half cen tu ry  production 
h ad  reached new heights. Mexico, w ith  605,000,000 
oz., or 57% of th e  world to ta l, continued to  lead 
th e  world. Peru  was second and Bolivia th ird  w ith  
p roductions and  percentages of 159,000,000 oz., 
15%, and  101,000,000 oz., 10%, respectively.

D uring  th e  nex t half cen tury  th e  production  of 
th e  U nited  S ta tes rose from a negligible am ount 
to  first place am ong th e  countries of th e  world. This 
period  w itnessed th e  developm ent of th e  W estern 
S tates. A fter th e  discovery of th e  Comstock lode 
in  1859, a year seldom passed w ithou t discovery of 
a  g reat silver deposit. For th e  half cen tury  1851 
to  1900, th e  world production  nearly  quadrupled, 
a tta in in g  a  to ta l of over 4,000,000,000 oz. The 
U nited  S ta tes produced one and one-th ird  billion 
oz., or 33% ; Mexico one and  one-quarter billion 
oz., or 31% ; and  Bolivia one-th ird  of a billion 
oz., or 8%  of th e  world to ta l.

The U nited  S tates, producing 1,534,000,000 oz., 
or 31% of th e  world to ta l, was unable to  hold th e  
first place during th e  first q u a rte r  of th e  tw en tie th  
century , being surpassed by  Mexico, which produced
1.615.000.000 oz., or 33% . Canada was th ird  w ith
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464,000,000 oz., or 9%  of th e  world to ta l, and 
A u stra lia  fo u rth  w ith  284,000,000 oz., or 6% . In  
1926 and  1927 th e  p roportion  showed an  increase 
for Mexico to  40% of th e  world to ta l, th e  U nited  
S ta tes dropped to  24% , C anada rem ained  a t  9% , 
and  A u stra lia  dropped to  3 J% .

In  early  tim es th e  p roportion  of silver ex tracted  
from  silver ore was m uch h igher th a n  i t  is now. 
Slowly th e  silver an d  th e  silver-gold deposits h av e  
become less im p o rtan t, and  th e  silver-lead, silver- 
copper, silver-zinc, silver-lead-zinc, and  o ther 
silver-bearing deposits have arisen in silver-produc
ing im portance. Silver p roduction  is becom ing m ore 
and  m ore dependent on th e  p roduction  of these base 
m etals and  gold. This tren d  will p robab ly  continue 
and  th e  fu tu re  of silver production  should therefore 
follow th e  expanding p roduction  of these  o th er 
m etals. T he silver con ten t of base-m etal deposits 
usually  becomes sm aller w ith  d ep th , so i t  is probable 
th a t  fu tu re  silver production , though  generally 
upw ard, w ill increase a t  a lower ra te  th an  th e  ra tes 
ind ica ted  for copper, lead, and  zinc.

B en ef ic ia t io n o f  L o w -G ra d e  C h ro m ite  O res.—  
In  view  of th e  dependence of th e  U nited  S ta tes on 
foreign countries for chrom ite, a s tu d y  of m ethods 
for beneficiating dom estic low-grade ores is being 
conducted  by  th e  U nited  S ta tes B ureau of Mines, 
D epartm en t of Commerce, and  R eport of In v estig a 
tio n s 2999, by  H . A. D oem er, is th e  first of a  series 
dealing w ith  an  investigation  of chem ical m ethods of 
t rea tin g  chrom ite, and  th e  possible app lication  of 
these  m ethods to  th e  u tiliza tio n  of low-grade ores..

In  a  recen t year th e  U nited  S ta tes consum ed 
60% of th e  w orld 's p roduction  of chrom ite  and  
produced none. The uses of chrom ium  are rap id ly  
expanding, and  a  dependable supply  is essential to  
A m erican industries. Since th e  p o litica l and  
com m ercial contro l of th e  supply  of ch rom ite  is 
now in  o th e r hands i t  is deem ed p ru d en t to  d e te r
m ine how th e  U nited  S ta tes can  best prepare  to  
supply  its  need for chrom ium  if im ports were 
cu t off or restric ted  and  w hether i t  is now possible 
and  desirable to  stim u la te  production  of chrom ium  
from  dom estic deposits. The U n ited  S ta tes has 
only sm all am ounts of chrom e-ore of h igh  enough 
grade to  m eet p resen t trad e  requirem ents.

C hrom ite is th e  only  com m ercial source of 
chrom ium . F o r refractories, a  m inim um  of 40% 
chrom ite  and  a  low silica co n ten t is usually  specified. 
In  m ost instances bricks or lum ps hav ing  a physical 
stru c tu re  th a t  will n o t crack  w hen heated  are 
required . The only w ay  an  in ferio r ore could be 
ad ap ted  to  th is  use would be to  concen tra te  i t  and 
develop a  sa tisfac to ry  b in d er to  m ake bricks ou t 
of th e  concentrates. F o r m aking  ferrochrom e th e  
requ irem en ts a re  a  m in im um  of 45% chrom ite 
and  an  iron  con ten t no t exceeding one-th ird  of th e  
chrom ic oxide. On some low-grade ores g rav ity  
concentra tion  w ill give a  p ro duct m eeting  these 
requ irem ents ; o th er ores yield  concentra tes con
ta in in g  too m uch iron  or o th er im purities to  be 
saleable.

The chem ical trad e  dem ands an  ore con ta in ing  
50 to  55% chrom ite  ; silica, a lum ina, and  m agnesia 
are considered undesirable, b u t unavoidable  im p u ri
ties. Ore from  New C aledonia is p referred  an d  com 
m ands a  h igher price. C urren t q u o tatio n s on 
various grades of chrom e ore range betw een $2100 
an d  $25'00 p e r to n  f.o.b. A tlan tic  ports.

C hrom ite is sm elted in  th e  electric furnace to  
produce ferrochrom e, w hich in  tu rn  is used to  
alloy steels an d  castings. “ P u re  ” chrom ium ,

required  for special alloys of low iron an d  carbon 
conten t, was form erly m ade by  th e rm it reduction 
of chrom ic oxide, b u t a t  p resen t m uch of i t  is also 
being m ade in  th e  electric furnace. N early  all 
o ther uses (except refractories) involve th e  pro
duction  of chrom ates by  a  chem ical trea tm e n t of 
th e  ore. The usual tre a tm e n t involves roasting  the 
ore w ith  lim e an d  soda ash and  leaching sodium 
chrom ate  from  th e  calcine. The sodium  chrom ate is 
converted  to  sodium  or po tassium  dichrom ate, 
chrom ic oxide, chrom ic acid, an d  various o ther salts 
and  pigm ents. The rap id  developm ent of chrome 
p la tin g  has caused a  su b s tan tia l increase in  the 
consum ption  of chrom ic acid.

A s tu d y  of m ethods by  w hich  low-grade chromite 
can  be converted  to  chrom ates, chrom ic acid, and 
chrom ic oxide should be of value in  th e  utilization  
of dom estic ores in  th e  U nited  S ta te s  and  m ay also 
bring  ab o u t im provem ents in  th e  m etallurgical 
tre a tm e n t of im ported  ores.

The presen t series of rep o rts  will include a study  of 
m ethods of roasting  chrom ite  to  o b ta in  chrom ates ; 
leaching th e  c a lc in e ; purification  of chromate 
liquors ; conversion of chrom ates to  o ther com
pounds, p a rticu la rly  chrom ic oxide and  chromic 
acid.

The p ap er here review ed deals w ith  th e  reactions 
involved in  th e  roasting  an d  leaching operations 
w ith  reference to  th e  effect of various common 
im purities, reagen ts em ployed, an d  conditions 
during  ro astin g  an d  leaching.

Origin of M esotherm al  Pyritic  Copper 
Deposits .— Abstracts of Scientific an d  Technical 
pub lications from  th e  M assachusetts In s ti tu te  of 
Technology con ta ins th e  following sum m ary  of a 
p ap er b y  J . E . A. K an ia  p resen ted  for th e  degree 
o f D octor of Philosophy. W ith  a  view  to  deter
m ining w h e th er or n o t colloids, in  th e  role of 
double sulphide so lu tions an d  sols of N a2S w ith  the 
h eav y  m eta l sulphides as well as N a2S combined 
w ith  S i0 2, would be ab le  to  accoun t fo r th e  type 
of m ineralization  characteris tic  of th e  m esotherm al 
p y ritic  copper deposits, th e  problem  was a ttacked  in 
an  experim en tal w ay. A num ber of m elts were pre
pa red  m ixing in  m olecular p roportions fused 
pow dered N a2S w ith  pow dered p y rite , chalcopyrite, 
sphalerite , galena, an d  silica respectively . The 
cooled m elts w ere finely crushed, ex trac ted  with 
d istilled  w ater, filtered  an d  th e  filtra te  used in 
th e  experim ents.

The behav iour of th ese  solutions (varying the 
concen tra tions) was observed a t  25° C., 32° C., 
95° C. and  cooled to  32° C., a n d  a t  90° C. continu
ously, in  co n tac t w ith  various rocks such as 
m arb le, lim e, m ud rock, sy e n ite  porphyry, 
argillaceous q u a rtz ite  an d  carbonaceous shale and 
w ith  o r w ithou t COa and  (or) H 2S gas. Though 
th e  fo rm atio n  of c rysta ls w as n o t th e  m ain  object 
of th is  thesis, w hich deals m ain ly  w ith  th e  stability  
of th e  sols and  solutions in  various environm ents, 
p y rite , m arcasite  and  chalcopyrite  c rystals formed 
in  som e of th e  tub es . M arcasite  form ed from  FeS2 
sols w ith  v ery  l i t t le  N a2S p resen t (neu tra l or acid, 
cold or hot). P y rite  from  N a2S -F eS 2 solutions under 
sim ilar conditions as well as in  a lka line  solutions 
and  chalcopyrite  from  a  h o t a lka line  sol as replace
m en t in  crystalline  limfestone. T he solu tions and 
sols p repared  w ith  h o t w a ter w ere found to  be more 
stab le  a t  lower tem p era tu res  th a n  those  prepared  
w ith  cold w ater. Calcium  b ica rb o n a te  was found 
to  be  th e  m ost pow erful coagulan t in  a ll th e  
experim ents perform ed, especially  if H 2S h ad  an
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opportun ity  to  escape, w hich it  does m ainly  due 
to th e  p resence  of excess CO„.

I t  was found th a t  N a2S -S i0 2 solution coagulated 
FeS2 sol, w hich in  tu rn  coagulated  CuFeS2 and  
ZnS sols. F rom  th is  i t  w as reasoned  th a t  th e  m ost 
easily soluble' of suspended substance ascended 
first from  th e  m agm a cham ber, th e  o rder therefo re  
being (1) silica, (2) p y rite , and  (3) sphalerite  and  
chalcopyrite.

I t  is postu la ted  th a t  th e  N a2S in com bination 
with these  substances is carried  off to  th e  surface, 
along w ith  C 0 2 an d  H 2S, as th e  carb o n a te  an d  acid 
carbonate, which is also a  reason for th in k in g  th a t  
these solutions, due to  th e  presence of excess C 0 2, 
are acid th roughou t th e  m ineralizing process and no t 
alkaline.

The Geology of the Iron Deposits of the Sierra  
de Im ataca, Venezuela.—Abstracts of Scientific 
and Technical Publications from  th e  M assachusetts 
In s titu te  of Technology also sum m arizes a paper by  
G. Zuloaga, p resen ted  for th e  degree of D octor 
of Philosophy. T he a u th o r says th a t  th e  iron 
deposits of th e  Im ataca  range of Venezuela occur 
along th e  Orinoco R iver, in  th e  N orthern  border of 
the  G uayana H ighlands. M any deposits occur 
in th e  area, some of slight economic im portance ; 
others which m ay  ra te  w ith  th e  largest m asses of 
high grade iron ore of th e  world.

The geology, as well as th e  ch arac te r of th e  ores, 
seems to  be rem arkab ly  sim ilar to  th a t  of th e  iron 
deposits of Brazil, which are  th e  largest know n. The 
sim ilarity is so ev iden t th a t  i t  has been th e  hope of 
the  w riter to  find a th eo ry  of origin for th e  Venezuela 
deposits which would app ly  to  th e  B razilian  ores. 
Both occurrences a re  characterized  by  th e  presence 
of sed im entary  iron form ations o r “ itab irite s  ” 
in which th e  iron  m inerals a re  found. T he iron 
ore-bodies a re  concentra tions in th e  m ass of these 
iron form ations.

In  th e  investigation  of th e  Venezuelan deposits 
a  definite relationship  has been found betw een th e  
m ineralization of th e  large ore-bodies and  igneous 
intrusions, specially no rites and  g ran ites. This 
seems con trad ic tory  to  th e  geology of th e  Brazilian 
deposits w here ap p aren tly  no such in trusives occur, 
therefore a generalization of one th eo ry  to  b o th  areas 
has to  be postponed till m ore d a ta  a re  available. 
The Venezuelan deposits have  been found to  be 
of two classes : (a) Deposits in th e  Im ataca  quartz ite , 
w ith recognizable sed im en tary  characteristics ; 
and  (b) deposits in m uch m etam orphosed rocks, 
very probably  of th e  Im ataca  Series, b u t w ith  
decided igneous affiliations. The deposits of class 
(a) are sm a ll; th e y  consist of sm all veins and  masses 
of high-grade ore in  th e  m ass of th e  itab ir ite , which 
is in truded  by  a  g ran ite . The deposits of class (b) 
are large and  econom ically im p o r ta n t; th ey  are 
in rocks which have been in tru d ed  by  a gran ite  
and a norite .

The theo ry  of origin th a t  has been developed for 
th e  Venezuelan ores is as follows : The Im ataca  
sandstone was laid , p robab ly  as a  shore deposit, 
being h ighly ferruginous to  s ta r t  w ith. W hether 
th is original iron was brought in solution or in 
suspension th e re  are, as y e t, no d a ta  to  decide. 
The lack  of chert or o th e r form  of silica deposited 
from  colloidal solutions would ra th e r  favour th e  
la tte r  view. An in trusion  of gran ite  caused m igra
tio n  of th e  iron  in  th e  sedim ents, re-depositing it 
in  frac tu res and  places of easy  circulation of solu
tions, in  th is  w ay  producing sm all bodies of iron 
ore such as found a t  Becerro, Piacoa, etc.

A t Pao an d  Im ataca , deposits of class (b), shortly  
a fte r  th e  in trusion  of th e  g ran ite , th e re  followed an 
in tru s io n  of no rite  which caused fu rth e r changes 
and  solutions com ing from  th e  n o rite  m ass becam e 
loaded w ith  iron  dissolved from  th e  m ass of th e  
ferruginous q u a rtz ite  which replaced in  favourable 
places th e  ferruginous q u artz ite , in  th is  w ay 
producing th e  ore-bodies.

Uses of Zinc.— A recen t rep o rt of th e  U n ited  
S tates B ureau of Mines by  E . W. Pehrson reviews th e  
uses of zinc. T he au th o r s ta te s  th a t  zinc ore m ay 
be used for th e  m anufacture  of slab zinc, zinc dust, 
p igm ents, and  salts. T he th re e  chief uses of slab 
zinc a re  in  th e  m anufacture  of zinc-coated 
(galvanized) products, in  brass m aking, and  in  th e  
m anufacture  of sh ee t zinc. O ther m inor uses are 
in  th e  m anufacture  of F rench  oxide, atom ized 
zinc dust, d ie  castings, an d  slush castings, and 
for desilverization  of lead.

T he galvanizing in d u stry  is th e  largest user of 
slab zinc an d  has accounted for approxim ately  
47% of th e  to ta l zinc used in  th e  U nited  S tates 
during th e  p ast several years. Brass m aking provides 
th e  second largest use of slab zinc and  has accounted 
for abou t 29% of th e  to ta l consum ption during  th e  
p ast five o r six  years. The use of zinc in  brass has 
no t, however, kep t pace w ith  th e  general increase 
in  consum ption of zinc during  th e  p ast few years. 
T he use of zinc in  th e  m anufacture  of rolled 
products has recen tly  decreased to  some extent. 
T his phase of zinc consum ption has been adversely 
affected by  th e  decreased use of d ry  cells in  radio 
receiv ing  sets.

A no ther im p o rtan t use of zinc, and one th a t  
p resen ts a  prom ising fu ture, is as th e  essential 
co n stituen t of die-casting alloys. D uring th e  last 
th ree  o r four years th e  use of zinc for th is  purpose 
has n early  doubled. A rticles now being die cast 
from  zinc-base alloys include loud-speaker cases, 
rad io-instrum ent dials, m any  autom obile parts , 
including hub caps and  in tr ica te  carbure tto r 
pa rts , soda-w ater dispensers, pencil-sharpener 
bodies, an d  sm oking stands. O ther miscellaneous 
uses account for abou t 9% of th e  to ta l produc
tio n  of zinc. A pproxim ately tw o-thirds of th is 
m iscellaneous consum ption is due to  th e  m anu
facture  of F rench  process zinc oxide. Probably 
several thousand  tons of zinc a re  used annually  
in th e  Parkes process for desilverizing lead.

Possible new  uses for zinc are suggested by 
research upon zinc of exceptional p u rity  produced 
by th e  T ain to n  process. This m etal contains 
99’99% zinc and  has properties th a t  prom ise to  
expand th e  u tilization  of zinc in to  new  fields. 
I t  is abou t tw o-th irds as h ard  as o rd inary  high- 
grade zinc and  v ery  m uch m ore ductile, and  it  can 
be draw n in to  0 ’008 wire, rolled in to  foil, and  rolled 
in to  s trip  and ribbon w ithout annealing. Collapsible 
and  draw n tu b es have been  m ade successfully. 
Differences in  im purities, although slight, have a 
trem endous effect on th e  physical qualities of th e  
m etal. I t  is being  used now principally  in  th e  
brass and  die-casting  industries.

A new  tim b er preservative, zinc-m eta-arsenite, 
has been  developed recently . I t  is claimed th a t  
th is com pound has toxic p roperties equal to  copper 
a rsen ite  and  g rea te r th a n  zinc chloride, th a t  i t  is 
qu ite  pe rm an en t and  inexpensive, and  th a t  i t  is 
practically  non-corrosive to  iron. I t  is applied 
by  th e  o rd inary  p ressure m ethods.

Murdoch Copper E xtraction  Process.— The 
M urdoch process for th e  ex traction  of Copper from
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oxidized ores is p ro tec ted  u nder A ustra lian  p a te n t 
No. 1687824, and  an  ou tline  of th e  m ethods an d  
principles involved is given in  th e  Chemical 
Engineering and M in in g  Review  of M elbourne for 
Ju n e  5. T he claim s of th e  specification read  as 
follows : “ A leaching an d  p recip ita tion  process of 
recovering copper from  cupriferous m ateria l in 
which th e  copper is in  oxidized condition , which 
includes subjecting  th e  m ate ria l to  th e  action  of an 
aqueous leaching solution com prising calcium  
chloride, com m on sa lt and  sulphurous acid to  con
v e r t  th e  copper co n ten t to  cuprous chloride in 
solution, and  adding lim e to  th e  cuprous chloride, 
for th e  purpose of p rec ip ita tin g  copper and  reform 
ing calcium  chloride. ’ ’

T he reactions of solution and  p recip ita tion  
respectively  a re  expressed b y  th e  following 
equations :—

(1) 2CuO +  CaCl2 +  S 0 2 =  C a S 0 4 +  2CuCl.
(2) 2CuCl +  CaO =  Cu2Ô +  CaCl2.
In  th e  app lication  of th e  process, th e  ore is 

crushed to  a  degree of fineness th a t  is determ ined  
b y  experim ent, u sually  from  \  in . to  £ in . m esh 
being suitable , and , if a sulphide, th e  ore is roasted  
to  th e  oxidized condition . I t  is th e n  charged in to  
v a ts  and  a  liquor applied  con tain ing  a  q u a n tity  of 
calcium  chloride an d  su lphur dioxide ad ju s ted  as 
closely as possible to  be equ iva len t to  th e  copper 
p resen t. A p roportion  of com m on sa lt m ay  also be 
p resen t to  help to  re ta in  th e  cuprous chloride in 
solution, b u t which does n o t otherw ise tak e  p a r t  in 
th e  reaction . In  m ost cases i t  w ill be found con
v en ien t to  w ork w ith  solutions con tain ing  abou t 
1% copper, 1% calcium  chloride and  5% salt.

T he copper-bearing solution, hav ing  been re 
m oved b y  percolation  (or décan ta tion ), is trea te d  
w ith  m ilk of lim e w hich p rec ip ita tes  th e  copper 
as a fa irly  dense brow n p rec ip ita te  of cuprous 
oxide w hich se ttles and  filters well. T his is 
w ashed, dried  and  sm elted to  copper, being of 
such a  degree of p u rity  as to  p e rm it of refining in 
th e  first operation .

T he filtra te  from  th e  copper p rec ip ita te  is 
re tu rn ed  to  a  perco lating  tow er and  being im 
p regnated  w ith  su lphur dioxide from  th e  roasters 
is read y  for fresh  batches of ore. No cum ulative  
fouling of th e  solution is possible, every th ing  being 
cleaned o u t each cycle b y  th e  lime.

A ssum ing a  da ily  tonnage  of 100 to n s of 4%  
ore, th e  following are  th e  item s to  be  considered 
in  m aking  up a n  estim ate  of w orking costs :—  
C rushing ; roasting  (if a sulphide) ; leaching and  
disposal of residues ; p rec ip ita tio n  ; sm elting 
p rec ip ita te , or, a lte rn a tiv e ly , m ark e tin g  in  th a t  
form . A p a rt from  th e  disposal of residues th e  
leaching will requ ire  th e  a tte n tio n  of tw o m en for 
th re e  shifts, one being a n  engine d river, while th e  
p rec ip ita tio n  will requ ire  tw o m en on d ay  sh ift only 
to  a tte n d  filter presses and  d ry ing  of p recip ita te .

T he m ateria ls requ ired  for th e  above ore would 
be su lp h u r dioxide, ob ta inab le  from  ab o u t th ree  
to n s of p y ritic  ore (or from  th e  ro as te r if th e  ore 
to  be tre a te d  were a sulphide), tw o to n s of lim e 
for p rec ip ita tio n , an d  ab o u t £2 w o rth  of sa lt and 
calcium  chloride to  replace m echanical loss.

S H O R T  N O T IC E S
Mining M ethods and Sy s tem s .— M ining te rm in 

ology is discussed b y  T. T. R ead  in  M ining  and 
M etallurgy  for Ju ly .

D ril l ing  at Mount Hope.— F. M. R adel 
describes a new  m ethod  of drilling adopted  a t  th e

M ount H ope Mine, New Jersey , in th e  Engineering 
and M in in g  World for A ugust.

Effects  of R o ck-S tra ta  Gases on Mining.—
R o ck -stra ta  gases of th e  Cripple Creek District, 
Colorado, and  th e ir  effect on m ining, form  the 
sub ject of B ulle tin  317 of th e  U.S. B ureau of 
Mines b y  E . H . D enny , K. L. M arshall, A. C. 
F ie ldner, A. H . E m ery , W . P . Y an t, and  W . A. 
Selvig.

Q uarrying with the Wire Saw.— O. Bowles 
describes th e  use of th e  w ire saw in  s la te  quarrying 
in th e  U n ited  S ta tes  in  T echnical P ap e r 469 of the 
U.S. B ureau  of Mines.

Wire Ropes.— T he m anufactu re , use, an d  abuse 
of wire ropes as applied  to  m ining operations are 
discussed by G. C. H odgson in  th e  Canadian M ining 
Journal for A ugust 1.

C om p ressed  Air and E lec tric ity  in Coal  
Mines.— A p ap er by  H . N. E avenson  and  G. Bright 
on com pressed a ir versus e lec tric ity  in  th e  coal 
m ines of Am erica, read  before th e  Second World 
Pow er C onference a t  B erlin  is sum m arized in 
The Iron and Coal Trades Review  for A ugust 1.

Mine Air.— Engineering  for A ugust 8 contains 
an  article  by  A. L. E gan  on th e  reconditioning of 
m ine air.

Scrap Tin P late .— W . W . Scott an d  N. E . Davis 
describe th e  de tin n in g  of scrap tin  p la te  in Industrial 
and Engineering Chemistry fo r A ugust.

Copper Leaching.— B ulletin  321 of th e  U.S. 
B ureau  of Mines by  H . E . K eyes discusses innova
tions in  copper leaching em ploying ferric  sulphate— 
sulphuric acid.

Assaying.— Industrial and Engineering Chemistry 
for Ju ly  15 con tains th e  following papers : E valua
tion  of S tibn ite , I I .— D eterm ination  of Antimony, 
b y  W . M. M cN abb and  E . C. W a g n e r ; Short 
M ethod for Com plete A nalysis of Magnesium- 
A lum inium  Alloys, by  S. S. Singer ; D eterm ination 
of L ith ium , b y  M. H . Brown an d  J . H . R eedy.

Detect ion  of Tin.— A new  m ethod  for th e  detec
tion  of tin , as described b y  H. M eissner in  Z . anal. 
Chem., 1930, 80, 247-252, is discussed in the 
A nalyst for Ju ly .

Leached O utcrops.— O. B. Gwillam  discusses 
th e  application  of th e  princip les of Locke to  leached 
outcrops in N o rth e rn  M anitoba  in  th e  Canadian 
M ining and Metallurgical Bulletin  for August.

G eophysical  Prospecting .— T echnical Publica
tio n  No. 338 of th e  A m erican In s t i tu te  of Mining 
an d  M etallurgical E ngineers, b y  H . Shaw, deals 
w ith  th e  in te rp re ta tio n  of g rav ita tio n a l anomalies, 
while electrical m ethods for sub-soil investigation 
are  discussed b y  S. F . K elly  in  th e  Proceedings 
of th e  B rooklyn E n g in eers’ Club for April.

Cobalt , Ontario.— P a r t  1 of a  qua lita tive  
and  q u a n tita tiv e  d e te rm in a tio n  of th e  ores of 
Cobalt, O ntario , appears in  th e  A ugust issue of 
Economic Geology.

P la t in u m  and C h ro m ite  in South Africa.— 
A n article  b y  Dr. R. S tappenbeck  in  M etall und Erz, 
1 A ugustheft, deals w ith  th e  p la tin u m  and 
chrom ite  deposits of th e  U nion.

Oil Shale  Dist i l la t ion .— B ulletin  315 of the  
U.S. B ureau of Mines, by  M. J. G avin and  J. S. 
D esm ond, deals w ith  th e  construction  an d  opera
tion  of th e  B ureau of Mines ex p erim en tal oil-shale 
p lan t, 1925-1927.

Perak River H y dro-E lec tr ic  P ow er.— The 
Engineer for A ugust 22 con tains th e  first p a r t  of 
an  article  on th e  P erak  R iver hydro-electric  power 
schem e.
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R E C E N T  P A T E N T S  P U B L IS H E D
A copy of the specification o f any o f the patents mentioned in

this column can be obtained by sending Is. to the Patent Office,
Southampton Buildings , Chancery Lane, London, W .C. 2, with
a note of the number and year of the patents.

1,298 of 1929 (330,876). O i l  F i n d i n g  C o r p o r a 
t i o n ,  New Y ork. C urren ts of re la tiv e ly  high 
frequency are  used to  locate deposits of a high 
dielectric n a tu re , such as oil or gas.

I,934 of 1929 (330,933). W. J .  L u f f ,  L .  L o g a n ,  
and O. W . L u s b y ,  B altim ore. Sulphur bearing 
impurities in  com bustible gases a re  rem oved by 
passing th e  gas over m asses consisting of oxides 
and m etals of, say, copper an d  chrom ium , or copper, 
chromium and  uranium , a t  a  tem p era tu re  of 250° C. 
The revivification of th e  m ass is com pleted by 
following th e  gas flow w ith  a  purging flow of a 
non-com bustible oxygen-free gas.

3,779 of 1929 (331,892). W. B. H a m i l t o n  and  
T. A. E v a n s ,  Lancs. M etals and  alloys a re  p ro 
duced in high frequency induction  furnaces by 
exothemic reactions, a  typ ical m ix tu re  for reduction 
being chrom ite ore and  ferro-silicon.

10,440 of 1929 (331,552). S i r  D o u g l a s  M a w s o n ,  
Adelaide. M ineral complexes containing sulphur, 
having m ore th a n  one su lphur a tom  w ith in  th e  
complex, such as th e  m ineral A lunite, are used in 
the fixation of am m onia, w hereby m etallic hydrates 
are freed to gether w ith  th e  alkali m etals present.

II,248 of 1929 (331,886). Soc. M i n i è r e  e t  
M é t a l l u r g i q u e  d e  P e n a r r o y a ,  Paris. The purifi
cation of zinc su lphate  solutions.

12,062 of 1929 (309,957). F. J o u r d a n ,  Rom e. 
Leucitic rocks are trea te d  w ith  n itric  acid vapour 
for th e  recovery of th e  po tash  content.

19,688 of 1929 (318,232). M e t a l l g e s e l l s c h a f t  
A.-G., F rankfort-on-M ain. Cupriferous and  zinc
iferous ores, particu larly  chloridized roasted  pyrites, 
are partially  leached in  such a m anner th a t  th e  bulk 
of the  zinc p resen t en te rs th e  first liquor fraction  
and th e  copper th e  rem aining liquor, th e  individual 
fractions being th en  separa te ly  trea ted .

24,643 of 1929 (318,149). K. W . P a l m a e r ,  
Stockholm. A m etal of th e  iron group m ay be 
removed from solutions con tain ing  one or m ore of 
such m etals by  electrolysis, using a cathode of 
m ercury which is k e p t in  m otion.

31,246 of 1929 (332,147). S. G. W a t s o n ,  D. M. 
H e n s h a w ,  and  W . C. H o l m e s  a n d  Co ., H udders
field. Sulphur is rem oved from  fuel gases by  passing 
the im pure gas th rough  suspensions or solutions of 
metallic oxides in  alkalis.

4,002 of 1930 (331,259). J. E . H a c k f o r d ,  
London. A pparatus for th e  h e a t tre a tm e n t of 
minerals an d  o th er solids, in which th e  h e a t is 
usefully conserved and  m anual labour reduced to  a 
minimum.

NEW BOOKS, PAM PHLETS,  Etc.
Copies of the books, etc ., mentioned below can be obtained 
through the Technical Bookshop of The M ining Magazine, 
724, Salisbury House, London, E .C .2 .

The P rincip les  of Coal Property  Valuation.
By A .  W .  H e s s e .  Lim p cloth, octavo, 183 pages, 
illustra ted . Price 15s. London : Chapm an and
Hall.

The Iron Ores of Lake Superior.  Seventh  
E dition . Cloth, octavo, viii +  332 pages, illus
tra ted , w ith  m aps. C leveland, Ohio ; Crowell and 
M urray, M ining Engineers, Chemists and  M etal
lurgists.

Outlines of Physica l  Geology. P rep ared  from 
th e  th ird  edition of P a r t  1 of a T extbook of Geology

by  th e  la te  L. V. P irsson, C. Schuchert. B y C. R. 
L o n g w e l l .  Cloth, octavo, 3 7 6  pages, illustrated . 
Price 15s. London : C hapm an and  Hall.

The Modern Dowser. B y Le V icom te H. d e  
F r a n c e .  Cloth, octavo, 135 pages, illustrated . 
Price 3s. 6d. London : G. Bell and  Sons.

8th Annual Report of the Safety  in Mines 
Research Board, including a  report by  th e  H ealth  
Advisory Com m ittee, 1929. P aper covers, 62 pages, 
illu stra ted . Price  Is. London : H.M. S ta tionery  
Office.

F la m e -P r o o f  Electrical Apparatus for Use  
in Coal Mines. Safety in Mines R esearch Board 
P ap er No. 60. Sum m arizing R eport by  I. C. F. 
S t a t h a m  an d  R. V. W h e e l e r .  P ap er backs, 
62 pages, illustra ted . Price 6d. London : H.M. 
S ta tionery  Office.

Catalogue of P lans of Abandoned Mines.  
Supplem ent to  Vols. I, I I  an d  I I I .  P aper backs, 
36 pages. Price 6d. London : H.M. S ta tionery  
Office.

Canada ; Investigations of M ineral Resources 
and  th e  M ining In d u stry , 1928. P aper backs, 
57 pages, illustra ted . Publication  No. 710, O ttaw a : 
D ep artm en t of Mines.

Canadian Metallurgy ; Investigations in Ore 
Dressing an d  M etallurgy, 1928. P aper backs, 166 
pages. Publication  No. 711, O ttaw a : D epartm en t 
of Mines.

British C olum bia;  R ep o rt of M inister of Mines, 
1929. Cloth, octavo, 532 pages, illustra ted . 
V ictoria, B.C. ; B ureau of Mines.

South Australia  ; M ining Review for th e  Half- 
Y ear ended D ecem ber 31, 1929, No. 51. P aper 
backs, 100 pages, illu stra ted . Adelaide : D ep art
m en t of Mines.

Sierra Leone ; R ep o rt of th e  Geological D ep art
m en t for th e  year 1929. P aper folio, 12 pages. 
Price 2s. 6d. Freetow n : The Geological D ep art
m ent.

Tanganyika T err ito ry ;  Mines D epartm ent 
A nnual R eport, 1929. P aper backs, 24 pages. 
Price 2s. D ar E s Salaam  : Mines D epartm ent.

Revision of the Lower Eocene Wilcox Flora  
of the Southeastern States.  U nited  S tates 
Geological Survey Professional P aper 156. P aper 
backs, quarto , 196 pages, illustra ted . Price 
75 cents. W ashington : S u p erin tenden t of
Docum ents.

Mines Handbook. Vol. X V III. Price $20. 
New Y ork : Mines In form ation  B ureau, Inc.

The Canadian Mining Book, 1930. Cloth, 
octavo, 411 pages. Price 10s. M ontreal: Thom as 
Skinner of Canada.

COMPANY REPORTS
Leeuwpoort Tin Mines.—This com pany, which 

belongs to  th e  B ailey group, was formed in  1912 to 
work lode t in  deposits in  th e  W aterberg  d istric t 
of th e  T ransvaal. The rep o rt for th e  year 1929 
shows th a t  79,200 tons of ore was milled, which is 
a record tonnage for th e  m ine, being 5,800 tons 
more th a n  in  1928. Concentrates produced, how
ever, were 6 tons less th a n  in  th e  previous year, 
am ounting to  660 tons, con tain ing  6319%  m etallic 
tin . The y e a r’s w orking resulted in  a loss of 
¿3,867 and, developm ent hav ing  been greatly  
reduced abou t th e  m iddle of th e  year, th e  ore 
reserves were reduced by 46,476 tons to  64,018 tons. 
O perations were continued in to  th e  cu rren t year, 
bu t, w ith  conditions becom ing worse, th e  m ine was 
closed down in  M arch last.
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T avoy Tin D redg ing .— T his com pany was 
form ed in  1923 to  w ork alluv ial t in  p roperties in  the  
T avoy  d is tr ic t of Low er B urm a. The rep o rt for 
th e  y ear 1929 shows th a t  1,216,043 cu. yd. of ground 
was trea te d  b y  th e  dredges and  gravel pum p and  
567£ tons of t in  concen tra tes recovered, as com 
pared  w ith  1,114,341 cu. yd. and  514 tons in  1928. 
T he w orking profit for th e  y ea r was ¿38,248 to  
w hich  m ust be added ¿8,876 from  o th er sources, 
m ak in g  a gross profit of ¿47,125. Of th is  am ount, 
a f te r  charg ing  overhead expenses and  cred iting  
sum s to  general reserve and  ta x a tio n  accounts, 
a  balance of ¿16,748 rem ained  and  th is  was carried  
forw ard. The fu tu re  of th is  com pany  is bound up 
in  its  am algam ation  w ith  N orthern  T avoy  T in  
Dredging, T heindaw , and  T hingandon T in , which 
w as announced la s t m onth .

Tetiuhe Mining.—T his com pany was form ed in 
1925 and  works th e  T etiuhe  lead-zinc-silver m ines 
in  Siberia. The rep o rt for th e  y ear ended Septem ber 
30, 1929, shows th a t  50,487 to n s of ore, assay ing  
15-06% zinc and  10-49% lead, was sen t to  th e  mill, 
where 13,923 tons of zinc concentrates, assaying 
45-06% zinc, and  6,335 tons of lead  concentrates, 
assay ing  74-47% lead and 58-35 oz. silver p e r ton , 
were produced. Ore reserves a t  th e  end of th e  
period  under review  were estim ated  to  be 910,754 
to n s averaging 12-95% zinc, 10-33% lead  and  7-74 
oz. silver pe r ton . A second m ill u n it  w as b rought 
in to  operation  on O ctober 1, 1929, th e  to ta l crushing 
cap ac ity  now being 400 tons p e r day. T he y e a r 's  
w orking resulted  in a loss and th e  d eb it balance now 
to ta ls  ¿69,747.

D IV ID E N D S  D E C L A R E D
A m a lg a m a ted  Zinc.— 4% , less ta x , payab le  

O ctober 10.
A n g lo -O r ien ta l  M ining.— Pref. 9d., less tax , 

pay ab le  Sept. 1.
Central P rov inces  M anganese .— Is. 6d., free 

of tax , payab le  Oct. 1.
Consolidated Tin Sm elter s .— Pref. 7% , less 

tax , payab le  Septem ber 30.
Im p er ia l  S m e lt in g .— Ord., 5% , less tax .
K ram at Pulai.— 6d., less ta x , payable

Septem ber 18.
M alayan Tin D red g ing .—3d., less ta x , payable 

Septem ber 19.
North Broken Hill .— Is., less tax , payable  

Sep tem ber 29.
Nundydroog .— 9d., less ta x , payab le  O ctober 6.
Renong.— 7 J% , less ta x , p ay ab le  O ctober 11.
Select ion  Trust.— Is. 4 jd .,  less tax , payab le  

Sep tem ber 22.
Tekka.— 3d., less tax , payab le  S ep tem ber 4.
Witbank Colliery.— Is., less ta x , payable  

O ctober 3.

N E W  C O M P A N IE S  R E G IS T E R E D
Am isk Gold Syndicate .— R egistered  as a 

p riv a te  com pany A ugust 13. N om inal C a p ita l : 
¿8,000 in  ¿100 shares (50 Preference and  30 
Deferred). O b je c ts : To acquire concessions, to  
prospect for, w ork an d  develop gold, lead , silver 
and  o th e r m ines, etc.

British Titan Products  Co.— R egistered  as a 
p riv a te  com pany Ju ly  26. N om inal C apital : 
¿25,000 in  ¿1 shares. O bjects : To prom ote  th e  
production  and  use of tita n iu m , zinc, lead and  o th e r 
m etals or th e ir  com pounds, d e riva tives and  alloys, 
in  p a rticu la r t ita n iu m  pigm ents, com posite and  
all o th e r p igm ents ; to  carry  an  all k inds of research  
w ork in c id en t o r re la tin g  to  th e  p roduction  and  
use of tita n iu m , zinc, lead and  o th e r m etals and

th e ir  alloys and  com pounds ; to  ca rry  on all kinds 
of m etallurg ical operations ; to  carry  on th e  business 
of m anufactu ring  chem ists, m anufac tu re rs  and 
producers of an d  dealers in  su lphuric  an d  other 
acids, alkalis, chem icals an d  chem ical substances, 
etc. Office : 95 G resham  S tree t, E.C.

Consolidated Mines and M inerals D evelop
m ent Corporation.— R egiste red  A ugust 15.
N om inal C apital : ¿100,000 in  5s. shares . Objects : 
To acquire  th e  business of Uroz, L td . (in 
liqu idation), and  to  carry  on th e  business of m iners 
of asbestos, m etals, m inerals an d  precious stones, 
etc. D irectors : G. W. A ndrew s, W . B loun t and 
G. A. Stockfield. Office: 20 C opthall Avenue,
E.C. 2.

E m p ire  G eophysical  Research. Particu lars 
filed A ugust 7. C ap ita l : ¿13,000 in  ¿1 shares 
(5,000 “ A ” an d  8,000 “ B  ” ). O bjects : T he com
p a n y  w as incorpora ted  in  G uernsey on Ju ly  5, 
1930, to  ad o p t an  ag reem en t w ith  G. L. Scott, 
A. W . Sharm an , an d  Sir H orace W . K irb y  for the 
acquisition  of certa in  in v en tio n s and  rig h ts  relating 
th e re to  ; to  carry  on research  an d  experim ents in 
geophysics, rad ia tio n , e tc ., th e  exp loration  and 
refin ing  of m etals, th e  loca tion  of trea su re  and 
th in g s of value, and  in  th e  ap p lication  of inventions 
and  scientific  m ethods to  h o rticu ltu re  and 
ag ricu ltu re , etc . D irecto rs : G. L. Scott, S ir Horace 
W . K irby , and  F. J . N ettlefold.

Oranjeville  G oldfie lds Syndicate .— R egistered  
A ugust 21. N om inal C apita l : ¿15,000 in  ¿1 shares. 
Objects : To ad o p t an  ag reem en t w ith  New Rand 
Consolidated, L td ., and  L. W ood, th e  liqu idator 
thereof, to  develop an d  tu rn  to  account th e  p roperty  
and  assets described th e re in , an d  to  ca rry  on the  
business of m iners, sm elters, dealers in  precious 
and  o th e r stones, gold a n d  o th e r  m etals, etc. 
D ire c to rs : S. M artineau , P. A. B a ren d t, A. R. 
Sawyer. Office : 105 St. C lem ents House, Clements 
Lane, E.C. 4.

P. R. H. E. Exploration .— R egistered  as a 
p riv a te  com pany  A ugust 8. N om inal c a p ita l : 
¿5,000 in  ¿10 shares. O bjects : To prospect,
explore, and  in v estig a te  th e  in d u str ia l an d  electric 
pow er supply  of th e  Gold C oast Colony of W est 
Africa an d  elsew here, an d  to  ca rry  on  th e  business 
of electricians, techn ica l engineers, etc . D irectors : 
S ir Jam es M acK enna, M ajor W . A. W ills, and 
J . Tunley.

Rhodesia Border  M ining Corporation.—•
P articu lars  filed A ugust 1. T he com pany was 
inco rpora ted  in  Sou thern  R hodesia. D ire c to rs :
J. H ill, H . B rignell, A. F ra se r a n d  S. A. R edrup. 
Office : 80a Colem an S tree t, E.C. 2.

Santiago  D ev e lo p m en t  C om p any .— R egistered 
as a p riv a te  com pany A ugust 20. N om inal C a p ita l: 
¿500 in  Is. shares. O bjects : To acquire  th e  mines 
know n as Sheilita, Concepcion, A ngostura, Gold 
B ars, an d  T im bire, in  th e  P rovince of Esm eraldas, 
R epublic  of Ecuador, to  ad o p t an  ag reem en t w ith  
C. K. J . U nderhill, and  to  develop an d  tu rn  to 
account th e  said  m ines. D irecto rs : S ir A rth u r T. 
Dawson, M ajor R . H . Thom as, F . L. H allam . 
Office : S en tine l House, S ou tham pton  Row, W.C. 2.

Tubara  D eferred  In terests .  —  R egistered 
A ugust 29. N om inal cap ita l : ¿100 in  6d. shares. 
O bjects : To acquire an y  petro leum  o r o il-bearing 
lands in  an y  p a r t  of th e  world ; or a n y  in te res t 
th ere in  ; or any  rig h ts of o r connecting  w ith  th e  
searching for, g e tting  or w inning of an y  n a tu ra l 
gas, petro leum  or o th er oil, b itu m en , a sp h a lt or 
o ther sim ilar substances, to  sink  wells, an d  to  carry  
on th e  business of m ine owners, m erchan ts, carriers, 
sh ip  and  barge owners, etc. Office : 16 Charles
S treet, H aym arket.



T H E  M IN IN G  M AGAZINE

B R I T I S H  
COLUM BIA
DEPARTMENT OF MINES

B r it ish  C o lu m b ia , the Mineral Province of Western 
Canada, has produced over $ 1 , 1 8 2 , 4 - 5 5 , 8 5 4 -  worth

of mineral products.

M ineral production , year 1 9 2 8  - $ 6 5 , 3 7 2 , 5 8 3  
M ineral production , year 1 9 2 9  - 6 8 , 2 4 5 , 4 4 3

R E P O R T S and B U L L E T IN S  available on application, and 
mailed free of charge to any given address, include: —

“ A n n u a l  R e p o r t s . ” — These contain detailed accounts of mining conditions 
and developments in the Province during the year with which they deal.

“ B r i t i s h  C o l u m b i a ,  T h e  M i n e r a l  P r o v i n c e  o f  C a n a d a . ” — A  handy reference 
book summarizing the previous year’s mining activity and giving an outline 
of British Columbia mining law.

“ P l a c e r - M i n i n g  i n  B r i t i s h  C o l u m b i a . ” — A  special Bulletin dealing with 
a branch of mining in respect of which the province offers unusual 
opportunities.

“ R e p o r t  o n  t h e  T a k u  R i v e r  A r e a ,  A t l i n  M i n i n g  D i v i s i o n . ” — This tells the 
story of the discovery and the pending development of a new lode mining 
field now attracting much attention.

Address :

T H E  H O N . T H E  M IN IS T E R  O F  M IN E S, 
V ic to r ia , B .C .,

or

B R IT IS H  C O L U M B IA  H O U S E ,

REGENT STREET, LONDON. S.W .l .



T H E  M IN IN G  M A GAZINE

SELECTION TRUST, LTD.
Directors : A. C hester B e a tty  (Chairman and M anaging Director), C. W . Boise, H . M icklem, Lt.- 
Col. R . M icklem, M aj.-Gen. H . L. Reed, W . Selkirk. Secretary : R . D. Pe ters . Office: Selection Trust 
Building, M ason’s Avenue, Coleman S treet, London, E .C.2. Formed 1926. Capital issued : ¿200,000 

preference shares of ¿1 each and  ¿700,000 in  5s. o rd in ary  shares.
Business : F in an ce  and developm ent of m in ing  p roperties in  various p a r ts  of th e  world.

ofThe fou rth  o rd in ary  general m eeting  
m em bers of Selection T rust, L td ., w as held on 
Septem ber 1, 1930, a t  th e  reg istered  offices of th e  
com pany, Selection T ru st B uilding, M ason's 
A venue, E.C ., Mr. A. C hester B ea tty  (C hairm an 
of th e  com pany) presid ing.

The C hairm an, in  m oving th e  adoption  of th e  
rep o rt an d  accounts for th e  y ea r ended M arch 31 
last, sa id  : The profit and  loss account shows a 
profit for th e  y ea r of ¿307,325, w hich rep re 
sents a su b s tan tia l increase over th e  corresponding 
am oun t for th e  p receding year. As shown by  th e  
appropria tion  account, various am ounts have been 
w ritten  off, to ta llin g  ¿19,642, and, a fte r  tran sferrin g  
¿15,000 to  incom e-tax  reserve, ¿20,000 to  prem ises 
reserve and  ¿25,000 to  contingencies reserve, 
deducting  dividends paid  and  bring ing  in th e  balance 
of p rofit from  th e  previous year, th ere  rem ains a ne t 
am oun t of ¿233,071 availab le  for fu rth e r d is tr ib u 
tio n . T he d irectors recom m end for your approval 
a final d iv idend  of 274% . A fter p ay m en t of 
th is  d iv idend  th e re  will rem ain  a  balance of 
¿40,571 17s. 5d. to  be carried  forw ard to  n ex t year.

The m ain  item  on th e  balance-sheet is th e  figure 
of ¿1,518,683, rep resen ting  our investm en ts a t  of 
under cost. T h is figure com pares w ith  an  am o u n t of 
¿905,539, represen ting  th e  value of in vestm en ts a t 
M arch 31, 1929. A t th e  d a te  of th e  balance-sheet 
now under review  approx im ate ly  90% of . th e  to ta l 
book value of th e  investm en ts represen ted  in v est
m en ts d ea lt in  on th e  Stock E xchange, and  I am 
glad to  be able to  rep o rt th a t  th e  aggregate m ark e t 
value of those in vestm en ts a t  M arch 31, 1930, was, 
and  continues a t  th e  p resen t tim e  to  be, ve ry  con
siderab ly  in  excess of th e  book value show n on 
th e  balance-sheet.

Consolidated A frican  Selection Trust.— T his com 
p an y  is in te res ted  in  d iam ond p roduction  and  its  
p rincipal subsid iary , th e  A frican  Selection T rust, 
in  w hich it  holds p ractica lly  th e  en tire  share cap ita l, 
has once m ore had  a prosperous year. In  view  of th e  
v ery  large reserves of d iam onds know n to  
ex is t in  th e  subsid iary  com pany’s concessions 
on th e  Gold Coast, W est Africa, th ere  is every  reason 
to  an tic ip a te  a  long and  successful life for th e  
m ines.

Roan Antelope Copper M ines.— Our com pany is 
also su b s tan tia lly  in te res ted  in  th e  R oan Antelope 
Copper Mines, L td ., which will be th e  first of th e  
large m ines in  th e  N o rthern  R hodesian  copper 
be lt to  come in to  production . Over 100,000,000 
short to n s of su lphide ore a re  now ind ica ted  on 
th e  p ro p erty , and  th is  enorm ous tonnage is more 
th a n  sufficient w ith o u t fu rth e r d rilling  to  supply  for 
m an y  years w ith o u t even allowing for an  increase 
of th e  p resen t p lan t, which will have a capac ity  of 
ab ou t 2,000,000 sh o rt tons of ore p er annum .

Rhodesian Selection Trust.— W e have m aintained 
our ve ry  large in te re s t in  R hodesian  Selection 
T rust, one of th e  p rin c ip a l com panies engaged in 
th e  developm ent of th e  N o rth e rn  Rhodesian 
copper belt. U nder its  agreem ents w ith  th e  British 
South A frica C om pany and  th e  B w ana M ’Kubwa 
C om pany, th e  R hodesian  Selection T ru st was able 
to  select and  tak e  up  w ith in  th e  N ’K an a  concession 
a to ta l of ap p ro x im ate ly  149,700 acres of ground, 
in  w hich th e  sed im en tary  copper-bearing beds 
a re  know n to  exist. W ith in  th is  a rea  deposits of 
g rea t p o ten tia l value have  been discovered at 
M ufulira, C ham bishi, and  B aluba.

Tetiuhe M in in g  Corporation.— In  A sia we have 
m ain ta in ed  our in te re s t in  th e  T etiuhe  Mining 
C orporation, L td ., w hich operates lead-zinc- 
s ilver m ines near V ladivostock under a concession 
from  th e  G overnm ent of th e  U .S.S.R . The installa
tio n  of a second m illing  u n it  was com pleted last 
au tu m n , increasing  th e  cap ac ity  from  200 to  450 
tons of ore p er day . A lead sm elte r is under con
s tru c tio n , an d  should be in  o p eration  very  shortly.

Yugoslavian Business.— D uring th e  curren t year 
our operations in  Y ugoslavia have  continued to 
develop along successful lines. In  th is  sphere 
m ining concessions and  prospecting  righ ts within 
areas to ta llin g  some 2,000 square  m iles have been 
exam ined, and, in  view  of th e  prom ising results 
ob tained , a fu rth e r large te rr ito ry  is being examined. 
W e have form ed and  are  m ain ta in in g  a substantial 
in te re s t in  five com panies a t  p resen t carry ing  out 
developm ent and  exp lo ra tion  of lead-zinc pro
perties , nam ely , T repca M ines, L td ., Novo Brdo 
M ines, L td ., Zletovo M ines, L td ., K opaonik Mines, 
L td ., B elasica M ines, L td .

Trepca M ines.— D uring  th e  p a s t year Trepca 
Mines, L td ., has been engaged in  a program m e of 
developm ent w ork and  p la n t construction , and you 
w ill be p leased to  h ear th a t  ab o u t ten  days ago 
m illing  com m enced a t  th e  S tan trg  m ine and con
cen tra te s  a re  now being  produced.

T his will no d oub t be th e  la s t occasion on which 
I shall have  th e  p leasure  to  p reside  a t  a n  annual 
general m eeting  of th is  com pany, because share
holders w ill be asked a t  an  early  d a te  to  pass a 
resolu tion  to  liq u id a te  th e  com pany. A company 
was incorporated  in  C anada w ith  th e  in ten tion  of 
acqu iring , if p racticab le , all th e  O rd inary  shares 
in  our com pany, and  we learn  th a t  th e ir  efforts 
have been successful, all th e  holders of Ordinary 
shares in  th e  com pany hav ing  agreed to  exchange 
th e ir  holdings for shares in  th e  C anad ian  company. 
S im ultaneously  arrangem en ts were m ade to  safe
guard  fully th e  in te re s t of th e  holders of debenture 
stock and  Preference shares in  th e  com pany.

M ajor-Gen. H. L. Reed seconded th e  m otion, 
which was carried  unanim ously'.
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DREDGING CORPORATION,
Directors : S ir W illiam  D. H enry , W . H . E dw ards, D. L. H . D autresm e, L t.-G en. S ir E . Locke E lliot, 
Louis H ard y , Louis Pasquet. Managers in the E a s t : Anglo-Oriental (Malaya) L td . Technical
Managers : A nglo-O riental M ining C orporation, L td . Secretaries : Anglo-Oriental and  General
Investm ent T ru st, L td . Office: 31 and  33, Bishopsgate, London, E .C .2 . Formed 1923. Capital:

¿250,000 in 4s. shares.
Business : O perates alluv ial t in  p roperties in  Lower Burm a.

The annual general m eeting  of T avoy T in  th e  o u tp u t of t in  concentrate a t  567^ tons showed
Dredging C orporation, L td ., was held on August 26, 
1930, a t  th e  Cannon S treet H otel, E .C ., Mr. Louis 
Hardy presiding.

The C hairm an, in  m oving th e  adoption  of th e  
report and accounts for th e  y ear 1929, first 
apologized for th e  absence of S ir W illiam  H enry  and 
then said : A lthough th e  resu lts of th e  y e a r’s w ork
ing are d isappo in ting  from th e  p o in t of view  of the  
actual profits earned, a close s tu d y  of th e  report 
reveals m any  encouraging features, and  indeed 
enables us to  look forw ard w ith  every confidence to  
the future of th e  corporation . D uring  th e  year, 
approxim ately 4 9 | acres in  all were trea te d  by  th e  
three dredges and  th e  gravel pum p, w hich com pares 
with 44 acres so trea te d  in  1928 ; b u t of th is  area 
of 49J acres as m uch as 28 acres had  been previously 
dredged. The original ex ten t of th e  H eindu Chaung 
Concessions was 979-09 acres, and  th e  to ta l ground 
treated to  D ecem ber 31, 1929, including th a t  
dredged by  previous owners, am ounted  to  379-84 
acres. The im p o rtan t fact to  note, however, is th a t  
the area of th e  blocks w hich have been added from 
tim e to  tim e  still rem ains well in  excess of th e  
acreage worked out, so th a t ,  a fte r six  years of 
profitable w orking, we still possess a larger area  
than we owned when th e  corporation  was formed 
early in  1924. D uring th e  y ear a  com prehensive 
programme of p rospecting  and  boring was carried 
out on the  sectional areas w ith  sa tisfac tory  results.

W ith t in  a t  under ¿140 a ton , only a ridicuously 
small percentage of th e  w orld’s producers can  m ake 
both ends m eet, and  figures qu ite  recen tly  published 
show the  largest in d iv idua l producer in  th e  world 
to have been o p erating  a t  a definite loss w ith  th e  
price ¿15 a to n  higher. The p roduction  of t in  
oxide under such conditions is an  idle p u r s u i t ; 
indeed, a num ber of th e  leaders of th e  alluv ial t in  
industry have said  th a t  th e  dep le tion  of th e  w orld’s 
vanishing resources a t  uneconom ical levels carries 
with i t  a grave responsib ility  for w hich those  in  
charge will have in  due course to  answer. Y our 
corporation was an  original m em ber of th e  T in  
Producers’ A ssociation ; i t  has loyally  and  con
scientiously supported  each of th e  several recom 
m endations of th e  Council of th a t  association.

R everting to  our own prospecting , boring opera
tions were confined en tire ly  to  our original H eindu 
Chaung concession, on which th e  th ree  dredges are 
a t present w orking. The ground ahead  of the  
dredges, as well as p rac tica lly  th e  whole of th e  area 
already dredged, has now been rebored. The 
reboring of th e  tailings, besides proving th e  existence 
of payable reserves w hich w ill ex tend  very  con
siderably th e  w orking life of th e  dredges in  the  
Heindu Chaung, has also enabled our engineers to  
map o u t a course for each dredge, which should 
produce th e  m axim um  results a t  th e  m inim um  
outlay. 1,216,043 cubic y ards were excavated  in  
1929, a very  no tab le  im provem ent on th e  1,114,341 
cubic y ards trea te d  in  1928. As th e  value of the  
con ten t was unchanged a t 1-03 lb. p er cubic yard ,

an  increase on th e  previous year of 5 3 | tons.
O perating  results would have been even b e tte r 

had  we n o t been seriously handicapped by  the  
fouling of th e  w ater supply  by  neighbouring 
operators. A part from th is  m isfortune, th e  road to  
No. 1 dredge was bad ly  dam aged, necessitating 
extensive repairs, th e  No. 3 dredge tem porarily  
driven  ou t of its  proper course in to  high and  barren 
tailings, and th e  sm ooth w orking of th e  gravel 
pum p very  m uch im peded. I am  glad to  be able 
to  rep o rt th a t  th e  Courts of B urm a have recognized 
our claim  to  have  th is  s ta te  of affairs p u t righ t, and 
th e  m a tte r  of dam ages is now being determ ined.

The 567£ tons of concen tra te  produced were sold 
for ¿78,969 15s. 6d., which is equal to  an  average 
price of ¿139 2s. lOd. p er to n  of concentrate, and, 
a fte r deducting  w orking costs, a gross w orking profit 
of ¿38,248 8s. 9d. was realized. The ne t profit for 
th e  y ear is ¿16,194 0s. 7d.

Im m ediately  following th is  m eeting we shall 
proceed w ith  th e  ex tra-ord inary  m eeting which 
has been convened for th e  purpose of increasing 
th e  cap ita l of th e  corporation  to  enable the  proposed 
am algam ation  w ith  N orthern  Tavoy T in  Dredging, 
L td ., T heindaw  T in  D redging Com pany, L td ., and 
T hingandon T in  D redging Company, L td ., to  be 
effected.

The resolution was seconded by Lt.-Gen. S ir E. 
Locke E llio t and  carried  unanim ously.

The Chairm an, in  addressing th e  extra-ordinary 
general m eeting  which followed, said : For some
m onths p a st th e  technical m anagers of th e  Anglo- 
O riental group of t in  com panies operating  in Burm a 
have been investigating  th e  technical position and 
th e  prospects of th e  several areas and th e ir  respec
tiv e  p lants. T his investigation  has been directed 
specifically tow ards th e  subm ission of a practicable 
scheme enabling  those dredges which are th e  least 
economical to  operate  to  be suspended forthw ith , 
and  work to  be concentrated  for th e  present 
en tire ly  upon th e  areas where operating  costs can 
be reduced and m ain tained  a t  th e  lowest possible 
level. The technical m anagers have satisfied the  
directors th a t  such an  arrangem ent is bo th  p rac tic 
able and desirable and have recom m ended th a t  the 
only satisfac to ry  m ethod of achieving th is  con
solidation of in te res t is th e  complete fusion of the  
four com panies concerned.

On th e  com pletion of th e  am algam ation the 
au thorised  cap ita l of th e  corporation will be 
¿500,000, b u t only ¿359,031 will be issued. An offer 
has been received from London T in  C orporation to 
subscribe for th e  whole of th e  ¿125,000 of debenture 
stock a t  par, free of cost to  T avoy T in  Dredging 
Corporation, L td . B u t i t  was th e  view of your 
Board th a t  th e  p rio r r ig h t to  subscribe m ust be 
reserved for shareholders of th is  com pany and its 
th ree  affiliates.

The C hairm an concluded by m oving th e  necessary 
resolutions, which were seconded by Mr. W. H. 
Edw ards and  carried unanim ously.
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B W A N A  M ’KUBWA C O PPE R  MINING CO., LTD.
Directors : Sir E dm und  D avis (Chairman and M anaging Director), Sir E . O ppenheim er (Deputy 
Chairman), A. C hester B ea tty , E. B irk en ru th , J . G. Law n, D. O. Malcolm, E. E , M arshall, J. C. 
Moulden, L. A. Poliak, Lieut.-Col. C. H . Villiers. Consulting Engineers : R hodesian  Anglo 
A m erican L td . General M anager : C. W . D ow sett. Secretary : A. H . W atts . Office : 19, S t. Swithins 

Lane, London, E.C. 4. Formed-. 1922. Capital Issu ed :  ¿2,175,916 12s. 6d.
Business : O perates copper m ines in  N orthern  Rhodesia.

The ord inary  general m eeting  of th e  m em 
bers of th e  B w ana M 'K ubw a Copper Mining Com
pany , L td ., was held on A ugust 13, 1930, a t  Cannon 
S treet H otel, E .C ., Sir E dm und D avis (Chairm an 
and  M anaging D irector of th e  Com pany) presiding.

The C hairm an, in  m oving th e  adoption  of th e  
rep o rt and  accounts for th e  y ear ended M arch 31 
last, said : T he profit for th e  y ea r under review  was 
¿60,250, w hich i t  is proposed to  carry  forw ard. 
I t  is gratify ing  to  be able to  rep o rt th a t  m ining 
operations for th e  year under review have  resulted 
in  a  profit.

A t our las t o rd inary  general m eeting refer
ence was m ade to  a lte ra tions in  th e  p lan t to  t re a t  
th e  oxidized ores a t  B w ana, an d  since th en  th e  
add itional p lan t has been erected in  a  sa tisfacto ry  
m anner and  given th e  results expected when i t  was 
installed , and  though  we were m aking profits th ey  
are now m ate ria lly  affected by  th e  ve ry  serious 
drop in  th e  price of th e  m eta l. W e are  advised  
th a t  w ith  certa in  fu rth e r add itions to  th e  p la n t 
which are being m ade an d  th e  im provem ent in  th e  
grade which is tak in g  place th ro u g h  ore now being 
trea te d  assaying nearer th e  value of th e  reserves, 
we m ay  expect to  m ake a sa tisfac to ry  profit in  sp ite  
of th e  v e ry  low prices now ruling  for m etal. The 
resu lt of th e  w ork carried  o u t on th e  B w ana m ine 
leads us to  conclude th a t  m ining an d  trea tm e n t 
operations should be carried  on on th e  p resen t 
scale of th a t  m ine u n til N ’K ana  is producing on th e  
basis of ab ou t 70,000 tons of copper p e r annum . 
W hen th is  is th e  case we m ay, perhaps, hav e  to  
tak e  in to  consideration  th e  adv isab ility  of increasing 
th e  o u tp u t on o u r N ’K an a  p ro p e rty , w here fa r 
larger profits would be m ade, in stead  of continuing 
to  t re a t  oxidized ores a t  th e  B w ana m ine.

Reference was m ade a t  our la s t m ee tin g  to  
th e  w ork w hich h ad  been carried  on  a t  N ’K an a , 
w hen we s ta te d  th a t  on one section we h ad  proved 
th e  existence of a n  ore body  5,000 ft. long w ith  
bo th  ends open, an d  on an o th er section 7,900 ft, 
w ith  an  in te rven ing  space betw een th e  tw o of ab o u t 
3,300 ft, which, if i t  also contained th e  ore-body a t  
dep th , would m ake a  leng th  of ab o u t 16,200 ft. 
The resu lt of th e  drilling which has tak e n  place 
since th e n  has ind icated  th e  existence of th e  
ore-body over a  to ta l leng th  of ab o u t 50,000 ft, 
an d  th e  resu lt of th e  drilling has ind ica ted  ore 
reserves am ounting  to  80,000,000 tons of 3 '9  % 
copper ore. This tonnage  could be g reatly  increased 
if th e  drilling program m e were continued, b u t as 
th e  first u n it  of p la n t to  be erected  is to  t re a t  
5,000 tons of ore p er day , th e  tonnage  ju s t referred 
to  will alone be sufficient to  cover a supply  for 40 
years. Sufficient w ork has a lread y  been  done to  
ind ica te  ab o u t 3,120,000 tons of m etallic  copper. 
W e are  erecting  on th e  p ro p erty  th e  m ost up-to -date  
p lan t on th e  lines of th a t  used on some of th e  large 
Am erican-ow ned copper propositions in  o ther 
p a r ts  of th e  world.

The developm ents a t  N ’K an a  have fa r exceeded

a n y  expecta tions we ever h ad , as you will have 
gathered  from  m y  rem ark  th a t ,  th o u g h  we have 
devoted  our a tte n tio n  to  th e  drilling  on one limb 
of th e  syncline, we have a lready  proved th e  existence 
of an  ore body over a len g th  of ab o u t 40,000 ft. 
and  th ere  is no reason w hy fu rth e r drilling on the 
toe  and  th e  opposite  lim b should n o t give us satis
facto ry  results , though , of course, i t  is impossible 
a t  th e  m om ent to  suggest an y  len g th  on th e  southern 
lim b.

The g reat developm ent to  d a te  has naturally 
necessitated  th e  expend itu re  of fa r  m ore capital 
th a n  ever con tem pla ted , and  we are proposing a 
resolu tion  to -d ay  to  increase  th e  cap ita l by the 
c reation  of an  add itional 1,000,000 shares of 5s. each.

N ’K an a  is p ractica lly  in  th e  cen tre  of th e  present 
know n copper field in  N o rth e rn  Rhodesia. A town- 
site  has been  la id  o u t an d  buildings have  already 
been erected  ; those  of ou r consu lting  engineers, 
th e  R hodesian  Anglo A m erican, L td ., will be on a 
su b s tan tia l an d  useful scale. T he w hite  population 
a t  N ’K an a  a lread y  am oun ts to  ab ou t 700 men, 
an d  th e  n a tiv e  p o p u la tio n  am ounts to  about 
4,800 men.

W h a t is of g rea t im portance  to  th e  company 
is th e  d a te  from  w hich production  a t  N ’K ana will 
comm ence, w hich should be early  in  1932. There 
is  an o th e r m a tte r  to  w hich I  should refer, and that 
is th e  question  of refinery. N egotiations are now 
tak in g  place betw een th e  various groups for the 
fo rm ation of a  com pany  to  e rect a large refinery in 
E ngland , which is a m a tte r  of n a tio n a l importance, 
an d  which we feel sure should m eet w ith the 
approval and  sup p o rt of th e  G overnm ent.

A t th e  M ufulira m ine, ore reserves as a t  December, 
1929, were 45,000,000 tons, av erag ing  4'68 % 
copper. T he b ran ch  ra ilw ay  from  Mokambo to 
M ufulira w as com pleted in  Septem ber last, and 
rap id  progress has been m ade in  tow n site  construc
tion , p la n t construction  and  underground work. 
T he in itia l p la n t is being designed to  deal with
2,000,000 tons of crude ore pe r a nnum , which should 
produce 75,000 sh o rt tons of copper.

I now com e to  th e  R hodesian Selection T rust, which 
previous to  D ecem ber 1, 1929, selected 21 special 
grants. On one of th e  g ran ts , a t  Cham bishi, a large 
deposit of suphide ore has been proved, where 
ab o u t 25,000,000 tons, averaging ab ou t 3 8 % copper, 
is a lread y  ind icated . On a n o th e r of th e  grants, 
B aluba, has been  proved ap prox im ate ly  25,000,000 
tons of ap prox im ate ly  3 22 %  ore. Drilling is 
being done a t  Luansobe.

Mr. A. C hester B e a tty  seconded th e  resolu
tion , which was carried  unanim ously .

The C hairm an n ex t m oved : ** T h a t th e  capital
of th e  com pany  be increased  to  ¿3,750,000 by the 
creation  of 1,000,000 new shares of 5s. each, ranking 
pa ri passu w ith  th e  existing  shares in  th e  com pany’s 
cap ita l.”

Mr. J . G. L aw n seconded th e  resolution , which 
was unanim ously  adopted .
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RH OD ESIA  BROKEN HILL D EV ELO PM EN T CO., LTD.
Directors : Sir E dm und D avis (Chairman and M anaging Director), Sir E . Oppenheim er, E . Birken- 
ruth, Sir A. S. T. Griffith-Boscawen, C. H ely-H utchinson, Cromwell H ockley, L. A. Poliak, 
Lieut.-Col. C. H . Villiers. Consulting Engineers : R hodesian Anglo Am erican L td . General Manager : 
R. H. Stevens. Secretary: A . H . W atts . Office: 19, St. Sw ithin’s L ane, London, E.C. 4. Form ed: 

1910. Capital issued : ¿2,261,283 3s. in  5s. shares.
Business : O perates lead-zinc deposits in  N orthern  Rhodesia.
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The ordinary general m eeting of th e  m em bers 
of the Rhodesia B roken Hill Developm ent Com pany, 
Ltd., was held on A ugust 11, 1930, a t  Cannon 
Street H otel, E.C ., Sir E dm und D avis (Chairm an 
and Managing D irector of th e  company) presiding.

The C hairm an, in  m oving th e  adoption  of th e  
report and accounts for th e  year 1929, said : As
far as th e  production  of zinc is concerned, we are 
now producing on th e  basis of ab o u t 20,000 tons per 
annum, which is in accordance w ith  our forecast of 
August last, w hen I s ta ted  th a t  th e  zinc production 
was 1,081 tons in  Ju ly , b u t th a t  a fu rth er m onthly  
increase should tak e  place. O ur estim ate  of 
about 1,500 tons p er m on th  has, as you will no 
doubt be pleased to  note, been exceeded for 
every m onth of th e  p resen t year w ith  th e  exception 
of February, w hen it  was 1,461 tons, and, a lthough 
this was th e  case, th e  average for th e  first seven 
months of 1930 works o u t a t  1,580 tons per m onth. 
In the report we have  m ade p a rticu la r reference 
to the credit which is due to  Mr. R. H . Stevens and  
his staff for th e  im proved operating  results of th e  
plant and to  th e  fact th a t  th e  production  costs are 
in accord w ith  Mr. Stevens’ original estim ates. 
I consider th a t  th is  is a g reat achievem ent in  th e  
initial stages of th e  production  of zinc b y  m eans 
of a very elaborate process. I t  is in teresting  to  note 
th a t the  zinc ex traction  for th e  first five m onths of 
the current year was 79'95 % , an  im provem ent of 
7’78 % over la s t year. A nother sa tisfactory  
feature is th e  consum ption of acid com pared w ith 
the slab zinc production. In  our estim ates i t  was 
assumed th a t  a production  of 2 5 tons of zinc 
could be obtained for each to n  of acid consum ed, 
whereas, during th e  first five m onths of th e  curren t 
year th e  production p er to n  of acid consumed 
averaged 2 6 9  tons of zinc, while in  April and  May 
last the  ra tio  averaged ju s t on th ree  tons of zinc to  
the ton  of acid. S truc tu ra l a lte ra tions a re  now 
being m ade w ith  a  view  if possible to  obtain ing 
this production perm anently .

In  connexion w ith  th e  recovery of vanad ium  
from our m ixed m inerals, we shall produce th is 
m etal in  th e  form  of a  fused oxide, which is con
venient for shipm ent and  an  excellent basis for the  
m anufacturer no t only of ferro-vanadium  b u t of all 
vanadium  products. As it will become necessary 
to have a supply  of vanadium -bearing zinc-ore for 
the vanadium  production  w hen th e  erection of 
the p lan t is com plete, i t  was intended la s t m onth  
to s ta r t m ining ore above th e  ground level from  
No. 3 kopje, i t  being th e  aim  of th e  m anagem ent 
to have available a t  least one y e a r’s supply  of ore 
in dum ps on th e  surface, which is a safe policy, 
as in some m onths na tive  labour is very  p lentiful 
for th e  purpose of ob tain ing additional tonnages, 
whereas in  others, owing to  th e  shortage of labour, 
a curta ilm ent of m ining n a tu ra lly  takes place.

As far as th e  m ine is concerned, th e  m anage
m ent is satisfied th a t  th ere  a re  now  known, b u t

n o t blocked out, reserves above th e  225 ft. level for 
over 14 years ' supply  of ore for th e  existing p lan t, 
and, say, w ith in  th e  nex t th ree  to  four years, when 
m ining operations will have p enetra ted  th e  various 
know n ore occurrences, th e  opp o rtu n ity  should 
th en  be m ore advantageous for conducting develop
m en t w ork to  keep reserves ahead of th e  ore con
sum ption. D uring  th e  year under review we have 
com pleted th e  prospecting of Nos. 5 an d  6 kopjes 
ore-body, which has resulted in  adding 350,000 
tons of good q u ality  zinc-lead sulphide ore to  th e  
reserves betw een th e  225 ft. and  800 ft. levels, w ith 
every indication  th a t  th e  ore-body extends to  still 
g reater depths.

The pow er insta lla tion  a t  M ulungushi has been 
operating  satisfactorily . W e have expended a 
large am ount, roughly ¿60,000 to  da te , on com
pleting  th e  new canal, and  on creating  additional 
diversion em bankm ents and  storm  channels on 
th e  escarpm ent above th e  pow er generating  sta tion  
for th e  purpose of giving added  protection  to  th e  
building and  equipm ent during heavy  rains.

In  conclusion, I wish to  s ta te  th a t  we are m aking 
various im provem ents in  th e  p lan t, which should 
lead to  a  reduction in  th e  cost of production of 
zinc, and  though such reductions m ay  only be slight, 
th ey  are evidence of th e  care which is being tak en  by 
Mr. Stevens and  his staff to  reduce cost wherever 
possible. W e are producing zinc a t  a  cost w ithin 
our estim ates, and when th e  vanadium  p lan t 
is a t  work th is  cost should be again reduced 
and  add  to  th e  profits which are being m ade 
no tw ithstand ing  th e  ex traord inarily  low figures 
now ruling for m etals, no doubt due to  world over
production. As our zinc is sold a t  a  satisfactory  
prem ium , w ith  an  increase in  th e  price of spelter 
and  th e  sale of fused vanadic acid, satisfactory 
profits should be made.

W e should like to  convey, n o t only  on behalf of 
th e  Board b u t from  all of you, our th an k s  to  Mr. 
S tevens and  his staff for having erected and accom
plished th e  successful running a t  Broken H ill in  
N orthern  Rhodesia of such a  complicated p lan t, 
an  achievem ent m ore sa tisfactory  th an  we ever 
expected to  obtain.

I th in k  you will have noticed b y  th e  nam es 
of th e  m em bers who are  on th e  B oard th a t  m ost 
of us have  v isited th e  p roperty , and  i t  was 
w ith  g reat pleasure th a t  we learned th a t  Sir A rthur 
Griffith-Boscawen, also one of th e  directors of th e  
com pany, was able to  v isit Broken Hill during th e  
cu rren t year, and all th e  inform ation he has brought 
back has been of a  m ost sa tisfactory  natu re . A t 
p resent six of th e  m em bers of th e  Board have 
v isited th e  p roperty , which is of g reat use to  the  
Board as a whole when considering any  subject 
which m ay  have to  be dealt w ith  and  any  recom 
m endations m ade from  th e  o ther side.

Mr. Cromwell H ockley seconded th e  resolution, 
which was carried unanim ously.
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P r o f e s s i o n a l 1 D i r e c t o r y
A O D I C K b ,  L a w r e n c e ,

C onsult in g: E n g in e e r ,
B el A ir, M ary la n d , U .S.A . 

Cables : Galie, New  Y ork.

B E A T T Y ,  A. C h e s t e r ,
25, B road  Street, New Y ork . 

No professional work entertained.

A T el.: M etropolitan 7751.A Q N E W , J o h n  A.,
49, M oorgate  L ondon , E.C. 2.

Cable«: Lingulina,  London.

B E S T ,  J a m e s  P.,
M i n i n g  & M e c h a n i c a l  E n g i n e e r

(A lluvials),
P.O. G udi. P la te a u  P rov ince , N. N igeria .

Code : B room hall.

A G U I L A R - R E V O R E D O ,  J .  F.,
M i n i n g  E n g in e e r

C asilla  900, L im a, Peru.

Tel. : M etropolitan  2655.

B E W I C K ,  M O R E I N G  &  C o . ,
62, L o ndon  W all, L o n d o n , E .C . 2.

C ab les  : B ew ick .

A L D R I D G E ,  W a l t e r  H., B L A C K M A N ,  H .,
M i n i n g  and  M e t a l lu r g i c a l  E n g in eer ,

41. East 42nd Street, New York.
M i n i n g  a n d  S t r u c t u r a l  E n g in e e r ,

E xplo ra tions, E x am in a tio n s , an d  D evelopm ent in  C anada. 
Room 523 ; 276, St. Jam es S tree t, M ontrea l, Q ue., Canada.

A L L A N ,  C l y d e ,
M i n i n g  E n g in eer ,

P.O. Jo s, Northern Nigeria.

B O I S E ,  C h a r l e s  W.,
M i n i n g  E n g in e e r ,

Foreign Exploration.
Room 1507—14 Wall  Street. New York. 

Cables : Mukeba.

A N D E R S O N ,  R o b e r t  J . , B O T S F O R D ,  R. S . ,
C o n s u l t a n t  on A lu m in iu m  M e ta l lu r g y ,

16,200, H ill ia rd  R oad , L akew ood, C leveland , 
O hio. U .S.A .

M i n i n g  E n g in e e r ,
F ra s e r  B rac e . L td .,  M edellin , C o lom bia, S.Am . 

265. G resh am  H ouse , London. E .C . 2.

A S H C R O F T ,  E d g a r  A.,
C o n s u l t i n g  M e t a l lu r g i s t ,

N ew  M ethods in  M eta llu rgy . 
W a y e H o u s e L a b o ra to rie s , n r . A sh b u rto n , S .D evon . 
C ables: N utalgy , A shburton .

B O Y D ,  J u l i a n ,
C o n s u l t i n g  M i n i n g  E n g in e e r ,

1014, C e n tra l B u ild in g , L os A ngeles, C alifo rn ia . 
C ab les : B oydite .

B A N K S ,  C h a r l e s  A., B O Y D E L L ,  H. C . ,
M i n i n g  E n g in e e r ,

Paoiflo Building, Hast ings S tre e t, W  . 
Vancouver, B.C.

C ables : B ankca . Code : B edford  M cN eill.

M i n i n g  G e o lo g i s t  an d  E n g i n e e r ,
310, M cK innon  B u ild in g , T o ro n to , C an ad a . 

C ab les : H usky .

B A R R Y ,  J o h n  G., B O Y E S ,  H. H . W.,
C o n s u l t i n g  M in in g  G e o lo g is t  an d  E n g in e e r ,

609, M ills B uild ing , E l P aso , T exas.
C ables: Bargo. C ode: B edford M cNeill.

M e s s r s .  F o l e y ,  B o y e s ,  B u t l e r  &  P e e k ,  

C o n s u l t i n g  a n d  M i n i n g  E n g in e e r s ,
P .O . J o s , N o rth e rn  N ig eria .

C ab le s : F o y es . Jo s . C odes: B en tley , B ro o m h a ll.

B A R T O N ,  D o n a l d  C-,
C o n s u l t i n g  G e o lo g i s t  a n d  G e o p h y s ic i s t

S p ec ia lis t : E ó tvós T o rs ion  B a lan ce . 
P e tro leu m  B u ild in g . H ouston, T exas .

T e l.:  M e tro p o lita n  6144.
B R O A D B R I D G E ,  W a l t e r ,
C o n s u l t in g .  M i n i n g  & M e t a l l u r g i c a l  E n g in e e r ,
M inera ls  S e p a ra tio n , L td ., 62, L ondon  W all, E .C . 2. 
C able : R ills to p e , London.

’P hone : M etropolitan  3018-
B A T E M A N ,  H . B e r t r a m ,

G e o p h y s i c a l  P r o s p e c t i n g ,
G eophysica l C om pany fE lbof),668,S alisbu ry  H ouse, 
C ab les: Elbofcom py. London. L ondon . F -.C . 2.

B R O D I E ,  W a l t e r  M .,
M i n i n g  E n g i n e e r  and  M e t a l l u r g i s t ,

1807, P h e lp s  P lac e . W ash in g to n , D .C ., U .S.A .
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